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Harold Runnels Building 

GARY E. JOHNSON 
GOVERNOR 

1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502-6110 

Telephone (505) 827-2855 

Fax (505) 827-2836 
PETER MAGGIORE 

SECRETARY 

March 18, 2002 

Larry Gandy, Vice President 
Gandy-Marley Corporation 
1109 E. Broadway 
Tatum, New Mexico 88267 

www.nmenv.state.nm.us 

RE: TRIASSIC PARK-APPROVAL OF FINAL HAZARDOUS WASTE 
FACILITY PERMIT EPA ID. NO. NM0001002484 

Dear Mr. Gandy: 

By my authority as Secretary of the New Mexico Environment Department (NMED) under 
20.4.1.90 1.A NMAC, I hereby issue to Gandy-Marley Corporation (Permittee) a permit to 
manage hazardous waste in the State of New Mexico. This Permit is issued pursuant to the 
Resource Conservation and Recovery Act (RCRA), as amended (42 USC 6901, et seq.) 
and the New Mexico Hazardous Waste Act, Section 74-4-1 to -14 (1977). This Permit 
authorizes the Permittee to treat, store and dispose of hazardous waste at the Triassic Park 
facility. The permittee's compliance with the conditions of this Permit constitutes 
compliance with New Mexico's hazardous waste regulations, 20.4.1 NMAC, for treatment, 
storage and disposal ofhazardous waste for the duration of this Permit, unless modified, 
suspended or revoked. 

The effective date ofthis Permit is thirty days from the date of this letter, or April17, 
2002. Copies of the Permit will be made available to the public for viewing at the Roswell 
Public Library, the NMED's Hazardous Waste Bureau (HWB) in Santa Fe, and on the 
NMED's web page at above address and following the Environment Department 
Organization-Hazardous Waste-Permits-Triassic Park links. The HWB will at all times 
maintain the official version of the Permit. 
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Page 2 

Please contact Steve Pullen of my staff at (505) 428-2544 should you have any questions 
regarding this Permit. 

Sincerely, 

~fngitJIW 
PETER MAGGIORE 
Cabinet Secretary 

PM:sdp 

cc: Paul Ritzma, NMED OGC 
Greg Lewis, NMED WWMD 
James Bearzi, NMED HWB 
John Kieling, NMED HWB 
Pat Pattengale, NMED D4 
Laurie King, EPA R6 
Mary Beth Wright, Roswell Public Library 

C:\HWB\TrassicPark\Pennit Cover Letters\Final\Larry Gandy.doc 



HAZARDOUS WASTE FACILITY PERMIT 

Permittee: 

EPA Identification Number: 

Gandy-Marley, Inc. 
1109 East Broadway 
Tatum, New Mexico 99267 

NM0001002484 

Pursuant to the Solid Waste Disposal Act, as amended by the Resource 
Conservation and Recovery Act (RCRA), as amended (42 U.S.C. 6901, ~ 
.s..eq...), and the New Mexico Hazardous Waste Act, NMSA 1978, Sections 
74-4-1 et seq (Repl. Pamp. 1993), and regulations promulgated 
thereunder by the New Mexico Environmental Improvement: Board 
(codified and to be codified in the Hazardous Waste Management 
Regulations [20.4.1 NMAC]), a Permit is issued to the Gandy-Marley, 
Inc. (Permittee), to operate a hazardous waste treatment, storage and ~ 
disposal facility called the Triassic Park comprising three storage 
units (the Drum Handling Unit, the Roll-off Container Unit, and the 
Liquid Wastes Storage Tanks), two treatment units (Stabilization Bins 
and the Surface Impoundment), and one disposal unit (Phase I 
Landfill) . The facility is located in southeastern New Mexico, 43 
miles east of the City of Roswell, 36 miles west of the Town of 
Tatum, and 4 miles south of Highway 380, on the eastern half of 
Section 18 and the western half of Section 17, T11S, R31E, 
encompassing 480 acres. 

The Permittee shall comply with all terms and conditions of this 
Permit. This Permit consists of .the conditions herein including 
those in the Attachments. App~~apl~ provisions of regulations cited 
are those that are in effect ·on. the effective date of this permit, 
New Mexico Hazardous Waste/~gement Regulations 20.4.1 NMAC 
(Effective June 14, 2000). -· -~~-::::;:::·<;:::· . 

r_ " ...... , 

This Permit is based on the assumpt'i~n that all information contained 
in the Permit Application and~·the .. administrative record is accurate 
and that the facility will be constructed and operated as specified 
in the application. The permit application consists of information 
submitted in December 1997 and supplementary technical docume~ts. 

Any inaccuracies found in the submitted information may be grounds 
for the termination or modification of this Permit in accorda_,ce with 
20.4.1.900 NMAC (incorporating 40 CFR §270.41, §270.42, and §270.43) 
and for potential enforcement action. 

This Permit shall become effective thirty (30) days after notice of 
the decision has been served on the applicants, and shall remain in 
effect for ten (10) years in accordance with the New Mexico Hazardous 
Waste Act, Section 74-4-4 unless modified, suspended or revoked under 
Section 74-4-4.2 or 20.4.1.900 NMAC (incorporating 40 CFR §270.41, 
§270.42, §270.43) or continued in accordance with 20.4.1.900 NMAC 
(incorporating 40 CFR §270.51), or issued for a duration that is less 
than the full allowable term in accordance with 20.4 .1. 900 NMAC 
(incorporating 40 CFR §270.SO(c)). 

Signed this 18~ day of March 2002. 

by 

Cabinet Secretary 
New Mexico Environment Department 
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PERMIT PART 1 
GENERAL PERMIT CONDITIONS 

HIGHLIGHTS 

This Part sets forth the standards and conditions that every 
owner/operator of a hazardous waste storage, treatment, and/or 
disposal facility (TSDF) is required to meet, in order to manage, 
store, and dispose hazardous waste in a manner protective of 
human health and the environment under the New Mexico Hazardous 
Waste Act (the HWA) and the Resource Conservation and Recovery 
Act (RCRA). 

1.1 EFFECT OF PERMIT 

The Secretary of the New Mexico Environment Department (the 
Secretary) issues this permit to Gandy Marley, Inc., the owner 
and operator of the Triassic Park Waste Disposal Facility 
(Environmental Protection Agency (EPA) I.D. No. NM0001002484). 
This Permit authorizes Gandy Marley (the Permittee) to treat, 
store, and dispose of off-site hazardous waste at the Triassic 
Park Waste Disposal Facility (the Facility), and establishes the 
general and specific standards for these activities, pursuant to 
the New Mexico Hazardous Waste Act, NMSA 1978, 74-4-1 to 74-4-14 

,, (Repl. Pamp. 2000) and the New Mexico Hazardous Waste Management 
Regulations, 20.4.1. NMAC. 

Compliance with this Permit during its term shall constitute 
compliance, for purposes of enforcement, with Subtitle C of RCRA, 
and/or the HWA, and/or their implementing regulations. 
Compliance with this Permit shall not constitute a defense to any 
order issued or any action brought under Sections 74-4-10.E, 74-
4-10.1, or 74-4-13 of the HWA; Sections 3008(a), 3013, 
7002 (a) (1) (B), or 7003 of RCRA; the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA), 42 
U.S.C. 9601 et seq.; or any other law providing for protection of 
public health or the environment. This Permit does not convey 
any property rights or any exclusive privilege, nor authorize any 
injury to persons or property, any invasion of other private 
rights, or any infringement of State or local laws or 
regulations. [20.4.1.900 NMAC (incorporating 40 CFR 270.4(a) and 
270.30(g) )]n 

1.2 PERMIT ACTIONS 

1.2.1 Term of Permit 

This Permit shall be effective for a fixed term not to exceed ten 
years from the effective date of issuance as specified in the 
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Permit certificate. 
270.50(a) )] 

[20.4.1.900 NMAC (incorporating 40 CFR 

1.2.2 Permit Renewal 

The Permittee may request a renewal of this Permit by submitting 
an application for a new Permit at least 180 calendar days before 
the expiration date of this Permit. In reviewing any application 
for a Permit renewal, the Secretary shall consider improvements 
in the state of control and measurement technology and changes in 
applicable regulations. [20.4.1.900 NMAC (incorporating 40 CFR 
270.10(h) and 270.30(b) )] 

1.2.3 Permit Modification, Suspension, and Revocation 

This Permit may be modified, suspended, and/or revoked for cause 
as specified at Section 74-4-4.2 of the HWA and 20.4.1.900 NMAC 
(incorporating 40 CFR 270.41, 270.42, and 270.43). The filing of 
a request by the Permittee for a Permit modification, suspension, 
or revocation, or the notification of planned changes or 
anticipated noncompliance, shall not stay any Permit Condition. 
[20.4.1.900 NMAC (incorporating 40 CFR 270.41)] 

1.2.4 Transfer of Permit 

The Permittee shall not transfer this Permit to any person except 
after providing notice to the Secretary and receiving approval 
from the Secretary for this action. The prospective new owner or 
operator shall file a disclosure statement with the Secretary 
prior to the transfer as required by Section 74-4-4.7 of the HWA 
and 20.4.1.900 NMAC (incorporating 40 CFR 270.30(1) (3)). The 
Secretary may require modification or revocation and reissuance 
of this Permit in accordance with 20.4.1.900 and 20.4.1.901 NMAC 
(incorporating 40 CFR 270.40(b) and 270.41(b) (2)). 

Before transferring ownership or operation of the Facility during 
its active life or post-closure care period, the Permittee shall 
notify the new owner or operator in writing of the requirements 
of 20.4.1.900 NMAC (incorporating 40 CFR Part 270). [20.4.1.500 
NMAC (incorporating 40 CFR 264.12(c))] 

1.2.5 Permit Review 

The Secretary shall review this Permit no later than five years 
after the effective date of the Permit, and shall modify the 
Permit as necessary, pursuant to Section 74-4-4.2 of the HWA and 
20.4.1.900 NMAC (incorporating 40 CFR 270.41 and 270.50(d)). Such 
modification shall not extend the effective term of the Permit as 
specified at Permit Condition 1.2.1. 
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1.3 SEVERABILITY 

The provisions of this Permit are severable, and if any provision 
of this Permit or the application of any provision of this Permit 
to any circumstance is held invalid, the application of such 
provision to other circumstances and the remainder of this Permit 
shall not be affected thereby. [40 CFR 124.16(a) (1) and (a) (2)] 

1.4 DEFINITIONS 

If, subsequent to the issuance of this Permit, federal or State 
regulations are promulgated which redefine any of the terms 
defined below, the Secretary may, at his or her discretion, apply 
the new definition to this Permit by modifying the Permit. 
[20.4.1.900 NMAC (incorporating 40 CFR 270.41 (a) (3)) J 

For purposes of this Permit, terms used herein shall have the 
same meanings as those in the HWA, RCRA, and their implementing 
regulations unless this Permit specifically provides otherwise. 
Where a term is not defined in the HWA, RCRA, pursuant 
regulations, EPA guidelines or publications, or this Permit, the 
meaning associated with such a term is defined by a standard 
dictionary reference or the generally accepted scientific or 
industrial meaning of the term. 

• Action leakage rate (ALR) means the maximum design 
flow rate that a leak detection system can remove 
without the fluid head on the bottom liner 
exceeding one foot. [20.4.1.500 NMAC 
(incorporating 40 CFR 264.222(a) and 264.302(a))] 

• Area of Concern (AOC) means any area may have a 
release of hazardous waste or hazardous 
constituents, which is not from a solid waste 
management unit and is suspected or determined by 
the Secretary to pose a threat to human health or 
the environment. 

• Debris means solid material exceeding a 60 
millimeter particle size that is intended for 
disposal and that is: a manufactured object; or 
plant or animal matter; or natural geologic 
material. However, the following materials are 
not debris: any material for which a specific 
treatment standard is provided in 20.4.1.800 NMAC 
(incorporating 40 CFR 268, Subpart D), namely, 
lead acid batteries, cadmium batteries, and 
radioactive lead solids; process residuals such as 
smelter slag and residues from the treatment of 
waste, wastewater, sludges, or air emission 
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residues; and intact containers of hazardous waste 
that are not ruptured and that retain at least 75 
percent of their original volume. A mixture of 
debris that has not been treated to the standards 
provided by 20.4.1.800 NMAC (incorporating 40 CFR 
268.45) and other material is subject to 
regulation as debris if the mixture is comprised 
primarily of debris, by volume, based on visual 
inspection. [20.4.1.800 NMAC (incorporating 40 
CFR 268.2(g))] 

• Evaporation pond for purposes of this Permit means 
the Surface Impoundment at the Triassic Park Waste 
Disposal Facility. 

• Facility for purposes of this Permit means the 
Triassic Park Waste Disposal Facility, including 
all contiguous land, and structures, other 
appurtenances, and improvements on the land used 
for the management of hazardous waste. 

• Free liquids means liquids that readily separate 
from the solid portion of a waste under ambient 
temperature and pressure. [20.4.1.100 NMAC 
(incorporating 40 CFR 260.10] 

• Hazardous constituent or constituents means those 
constituents listed at 20.4.1.200 NMAC 
(incorporating 40 CFR 261, Appendix VIII). 
[20.4.1.800 NMAC (incorporating 40 CFR 268.2(b)] 

• Hazardous waste means any hazardous waste 
identified at 20.4.1.200 NMAC (incorporating 40 
CFR 261.3). 

• HWA means the New Mexico Hazardous Waste Act, NMSA 
1978, 74-4-1 to 74-4-14, the state statute 
governing hazardous waste management. 

• In light liquid service (in light material 
service) means that the piece of equipment 
contains or contacts a waste stream where the 
vapor pressure of one or more of the organic 
components in the stream is greater than 0.3 
kilopascals (kPa) at 20° C, the total 
concentration of the pure organic components 
having a vapor pressure greater than 0.3 kPa at 
20° C is equal to or greater than 20 percent by 
weight, and the fluid is a liquid at operating 
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• 

• 

• 

• 

• 

• 

• 

conditions. [20.4.1.500 NMAC (incorporating 40 
CFR 264.1031)] 

Land Disposal Restrictions (LDR) means the 
restrictions on the land disposal of hazardous 
waste in section 3004(b) through (m) of RCRA, 42 
U.S.C. § 6924(b) through (m), and the NMAC 
20.4.1.800 (incorporating 40 C.F.R. part 268). 

Leachate means any liquid, including any suspended 
components in the liquid that has percolated 
through or drained from hazardous waste. 
[20.4.1.100 NMAC (incorporating 40 CFR 260.10)] 

Leak detection system (LDS) means a system capable 
of detecting the failure of either the primary or 
secondary containment structure or the presence of 
a release of hazardous waste or accumulated liquid 
in the secondary containment structure. Such a 
system must employ operational controls (e.g., 
daily visual inspections for releases into the 
secondary containment system of aboveground tanks) 
or consist of an interstitial monitoring device 
designed to detect continuously and automatically 
the failure of the primary or secondary 
containment structure or the presence of a release 
of hazardous waste into the secondary containment 
structure. [20.4.1.100 NMAC (incorporating 40 CFR 
260.10)] 

Nonwastewaters mean wastes that do not meet the 
criteria for wastewaters provided at 20.4.1.500 
NMAC (incorporating 40 CFR 268.2 (f)). [20.4.1.800 
NMAC (incorporating 40 CFR 268.2(d))] 

Permittee means Gandy Marley, Inc., 1109 East 
Broadway, P.O. Box 827, Tatum, Chaves County, New 
Mexico 88267. 

Permitted unit means any unit treating, storing or 
disposing of hazardous wastes and required to have 
a permit. [20.4.1.900 NMAC (incorporating 40 CFR 
270.1(c))J 

RCRA means the federal Resource Conservation and 
Recovery Act, 42 U.S.C. 6901 to 6992k, the federal 
statute governing hazardous waste management. 
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• Regulated unit means a surface impoundment, waste 
pile, land treatment unit, or landfill that 
receives hazardous waste after July 26, 1982. 
Regulated units must undergo monitoring for the 
purposes of detecting, characterizing and 
responding to releases to the uppermost aquifer. 
[20.4.1.500 NMAC (incorporating 40 CFR 
264.90(a) (2))] 

• Release means any spilling, leaking, pumping, 
pouring, emitting, emptying, discharging, 
injecting, escaping, leaching, dumping, or 
disposing of any hazardous waste or hazardous 
constituent into the environment, including the 
abandonment or discarding of barrels, containers, 
and other closed receptacles containing a 
hazardous waste or hazardous constituent. [61 FR 
19442] 

• Remediation waste means all solid and hazardous 
wastes, and all media (including ground water, 
surface water, soils, and sediments) and debris 
which contain listed hazardous wastes, or which 
themselves exhibit a hazardous waste 
characteristic, that are managed for the purpose 
of implementing corrective action requirements in 
compliance with RCRA, Sections 3004(v) and 
3005(c) (3), and 20.4.1.500 NMAC (incorporating 40 
C FR 2 6 4 . 1 0 1 ) . 

• Secretary means the Secretary of the New Mexico 
Environment Department or his or her designee. 
[20.4.1.101.B.8 NMAC] 

• Soil means unconsolidated earth material composing 
the superficial geologic strata (material 
overlying bedrock), consisting of clay, silt, 
sand, or gravel size particles as classified by 
the U.S. Natural Resources Conservation Service, 
or a mixture of such materials with liquids, 
sludges or solids which is inseparable by simple 
mechanical removal processes and is made up 
primarily of soil by volume based on visual 
inspection. Any deliberate mixing of prohibited 
hazardous waste with soil that changes its 
treatment classification (i.e., from waste to 
contaminated soil) is not allowed under the 
dilution prohibition of 20.4.1.800 NMAC 
(incorporating 40 CFR 268. 3). [20. 4 .1. 800 NMAC 
(incorporating 40 CFR 268.2(k))] 
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1.5 

1.5.1 

• Solid Waste Management Unit (SWMU) means any 
discernable unit at which solid wastes have been 
placed at any time, and from which the Secretary 
determines there may be a risk of a release of 
hazardous constituents, irrespective of whether 
the unit was intended for the management of solid 
or hazardous wastes. Placement of solid waste 
includes one time and accidental events that were 
not remediated, as well as any unit or area at 
which solid waste has been routinely and 
systematically placed. 

• Underlying hazardous constituent (UHC) means any 
constituent listed in 20.4.1.800 NMAC 
(incorporating 40 CFR 268.48, Table UTS -
Universal Treatment Standards), except fluoride, 
selenium, sulfides, vanadium, and zinc, which can 
reasonably be expected to be present at the point 
of generation of the hazardous waste at a 
concentration above the constituent-specific UTS 
treatment standards. [20.4.1.800 NMAC 
(incorporating 40 CFR 268.2(i))] 

• Unit means, but is not limited to, for purposes of 
this Permit, any hazardous waste container area, 
tank storage area, tank treatment area, surface 
impoundment, or landfill. 

• Vadose zone means the geologic profile extending 
from the ground surface to the upper surface of 
the uppermost water-bearing formation and includes 
localized areas of saturation such as perched 
water and capillary fringe regions. 
[20.9.1.105.CH NMAC] 

• Wastewaters means wastes that contain less than 
one percent by weight total organic carbon (TOC) 
and less than one percent by weight total 
suspended solids (TSS). [20.4.1.800 NMAC 
(incorporating 40 CFR 268.2(f))] 

DUTIES AND REQUIREMENTS 

Duty to Comply 

The Permittee shall comply with all conditions in this Permit, 
except to the extent and for the duration such noncompliance is 
authorized in an Emergency Permit, as specified at 20.4.1.900 
NMAC (incorporating 40 CFR 270.61). Any Permit noncompliance, 
except under the terms of an Emergency Permit, constitutes a 
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violation of the HWA and/or RCRA and may subject the Permittee, 
its successors and assigns, officers, directors, employees, 
parents, or subsidiaries, to an administrative or civil 
enforcement action, including civil penalties and injunctive 
relief under Sections 74-4-10 or 74-4-10.1 of the HWA, or 
Sections 3008 (a) and (g) or 7002 (a) (1) (A) of RCRA; to Permit 
modification, suspension, or revocation, or denial of a Permit 
application or modification request under Section 74-4-4.2 of the 
HWA; to citizen suit under Section 7002(a) of RCRA; to criminal 
fines or imprisonment under Section 74-4-11 of the HWA, or 
Sections 3008 (d), (e), or (f) of RCRA; or to a combination of the 
foregoing. [20.4.1.900 NMAC (incorporating 40 CFR 270.30(a))] 

1.5.2 Need to Halt or Reduce Activity Not a Defense 

It shall not be a defense for the Permittee in an enforcement 
action that it would have been necessary to halt or reduce the 
permitted activity in order to maintain compliance with the 
conditions of this Permit. [20.4.1.900 NMAC (incorporating 40 
CFR 2 7 0 . 3 0 (c) ) ] 

1.5. 3 Continuation of Expiring Permit 

If the Permittee has submitted a timely and complete application 
for renewal of this Permit in accordance with Permit Condition 
1.2.2 and 20.4.1.900 NMAC (incorporating 40 CFR 270.10 and 270.13 
through 270.27), and, through no fault of the Permittee, the 
Secretary has not issued a new Permit on or before the expiration 
date of this Permit, the terms and conditions of this Permit 
remain in effect until the effective date of the Secretary's 
issuance or denial of the new Permit. [20.4.1.900 NMAC 
(incorporating 40 CFR 270.51)] 

1. 5. 4 Duty to Mitigate 

In the event of noncompliance with this Permit, the Permittee 
shall take all reasonable steps to minimize releases of hazardous 
waste or hazardous constituents to the environment, and shall 
carry out such measures as are reasonable to prevent significant 
adverse impacts on human health or the environment. [20.4.1.900 
NMAC (incorporating 40 CFR 270.30(d))] 

1. 5. 5 Proper Operation and Maintenance 

The Permittee shall at all times properly operate and maintain 
all units and systems of treatment and control (and related 
appurtenances) which are installed or used by the Permittee to 
achieve compliance with the conditions of this Permit. Proper 
operation and maintenance includes effective performance, 
adequate funding, adequate operator staffing and training, and 
adequate laboratory and process controls, including appropriate 
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quality assurance/quality control procedures. [20.4.1.900 NMAC 
(incorporating 40 CFR 270.30(e))] This provision requires the 
operation of back-up or auxiliary units or similar systems only 
when necessary to achieve compliance with the conditions of this 
Permit. 

1.5.6 Duty to Provide Information 

The Permittee shall furnish to the Secretary, within a reasonable 
time as specified by the Secretary, any relevant information 
which the Secretary may request to determine whether cause exists 
for modifying, suspending, or revoking this Permit, to determine 
compliance with this Permit, to determine whether corrective 
action may be necessary, or otherwise to enforce the provisions 
of the HWA or RCRA. [NMSA 74-4-4.3; 20.4.1.500 NMAC 
(incorporating 40 CFR 264.74(a))] 

The Permittee shall also furnish to the Secretary, upon request, 
copies of records required to be kept by this Permit. [NMSA 74-
4-4.3; 20.4.1.900 NMAC (incorporating 40 CFR 270.30(h) )] 

Permit Condition 1.5.6 shall not be construed to limit, in any 
manner, the Secretary's authority under Section 74-4-4.3 of the 
HWA, Section 3007(a) of RCRA, or other applicable laws. 

1.5.7 Disclosure Statement 

If any information required to be included in the disclosure 
statement provided by the Permittee to comply with Section 
74-4-4.7 of the HWA changes, or if any information is added after 
filing the statement, the Permittee shall provide that 
information to the Secretary within 30 calendar days after the 
change or addition. Failure to provide such information in a 
timely manner may constitute the basis for the revocation of this 
Permit. 

1.5.8 Inspection and Entry 

The Permittee shall allow the Secretary, or his or her authorized 
representatives, upon the presentation of credentials and other 
documents as may be required by law, the following entry and 
inspection authority, as required by NMSA 47-4-4.3 and 20.4.1.900 
NMAC (incorporating 40 CFR 270.30(i)): 

1.5.8.a Entrance to Premises 

To enter at reasonable times into the Permittee's premises where 
a regulated facility or activity is located or conducted, or 
where records must be kept under the conditions of this Permit; 
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1.5.8.b Access to Records 

To have access to and copy, at reasonable times, any records that 
shall be kept under the conditions of this Permit; 

1.5.8.c Inspection 

To inspect at reasonable times any units, equipment (including 
monitoring and control equipment), practices, or operations 
regulated or required under this Permit; and 

1.5.8.d Sampling 

To sample or monitor at reasonable times, for the purposes of 
assuring Permit compliance, determining the need for corrective 
action, or as otherwise authorized by the HWA or RCRA, any 
substances or parameters, including wastes, soil, and 
groundwater, at any location. 

Permit Condition 1.5.8 shall not be construed to limit, in any 
manner, the Secretary's authority under Section 74-4-4.3 of the 
HWA, Section 3007(a) of RCRA, or other applicable laws. 

1.5.9 Reporting Requirements 

1.5.9.a Reporting Planned Changes 

The Permittee shall give notice to the Secretary, as soon as 
possible, of any planned physical alterations or additions to the 
Facility. [20.4.1.900 NMAC (incorporating 40 CFR 270.30 (1) (1))] 

1.5.9.b Reporting Anticipated Noncompliance 

The Permittee shall give advance written notice to the Secretary 
of any planned physical changes to the Facility or any permitted 
activities that may result in noncompliance with Permit 
requirements. [20.4.1.900 NMAC (incorporating 40 CFR 
270.30(1) (2))] 

1.5.9.c Certification of Construction or Modification 

The Permittee shall not accept hazardous waste at the Facility, 
or, if the Facility is being modified, the Permittee shall not 
accept, treat, store, or dispose of hazardous waste in the 
modified portion of the Facility, until the following conditions 
have been satisfied: 
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1.5.9.c.i Submittal of Construction Certification and As
Built Specifications 

The Permittee has submitted to the Secretary, by certified mail, 
hand delivery, or special delivery service, a letter signed by 
the Permittee and an independent professional engineer registered 
in New Mexico stating that the Facility has been constructed or 
modified as required by this Permit, in accordance with Permit 
Condition 1.10; and 

1.5.9.c.ii Inspection by the Secretary 

The Secretary has inspected the newly constructed Facility or the 
modified portion of the Facility and: 

1.5.9.d 

1.5.9.d.i 

• finds it is in compliance with the conditions of 
this Permit; or 

• has waived the inspection; or, 

• within 15 calendar days from the date of 
submission of the letter required under Permit 
Condition 1.5.9.c.i, has not notified the 
Permittee of his or her intent to inspect. 
[20.4.1.900 NMAC (incorporating 40 CFR 
270.30 (1) (2))] 

Twenty-Four Hour and Subsequent Reporting 

Oral Report 

As required by 20.4.1.900 NMAC (incorporating 40 CFR 
270.30(1) (6) ), within 24 hours from the time the Permittee 
becomes aware of any noncompliance that may endanger human health 
or the environment, the Permittee shall report orally to the 
Secretary the following: 

• information concerning release of any hazardous 
waste that may cause an endangerment to public 
drinking water supplies; and 

• any information of a release or discharge of 
hazardous waste, or of a fire or explosion from 
the Facility, which could threaten the environment 
or human health outside the Facility. 
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1.5.9.d.ii Description of Occurrence 

The description of the occurrence and its cause shall include, as 
required by 20.4.1.900 NMAC (incorporating 40 CFR 
270.30 (1) (6) (ii)): 

• name, address, and telephone number of the 
Permittee; 

• 

• 

• 

• 

• 

• 

1.5.9.d.iii 

name, address, and telephone number of the 
Facility; 

date, time, and type of incident; 

name and quantity of materials involved; 

the extent of injuries, if any; 

an assessment of actual or potential hazards to 
the environment and human health outside the 
Facility, where this is applicable; and 

the estimated quantity and disposition of 
recovered material that resulted from the 
incident. 

Written Submission 

The Permittee shall provide a written submission within five 
calendar days from the time the Permittee becomes aware of the 
noncompliance. The written submission shall contain, as required 
by 20.4.1.900 NMAC (incorporating 40 CFR 270.30 (1) (6) (iii)): 

• a description of the noncompliance and its cause; 

• the period(s) of the noncompliance, including 
exact date(s) and time(s), and, if the 
noncompliance has not been corrected, the 
anticipated time it is expected to continue; and 

• steps taken or planned to reduce, eliminate, and 
prevent recurrence of the noncompliance. 

The Secretary may extend the time for submission of a written 
report to 15 days. 
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1.5.9.e Contingency Plan Implementation 

If Permit Attachment C, Contingency Plan, is implemented, the 
Permittee shall comply with the reporting requirements of Permit 
Condition 2.11.6 and 20.4.1.500 NMAC (incorporating 40 CFR 
264.56(j)) 

1.5.9.f Other Noncompliance 

The Permittee shall report to the Secretary all other instances 
of noncompliance not otherwise required to be reported in Permit 
Condition 1.5.9 in the Quarterly Report required at Permit 
Condition 2.12.2.b. The report shall contain the information 
listed at Permit Condition 1.5.9.d. [20.4.1.900 NMAC 
(incorporating 40 CFR 270.30 (1) (10))] 

1.5.9.g Other Information 

Whenever the Permittee becomes aware that the Permittee failed to 
submit any relevant facts in the Permit Application, or submitted 
incorrect information in the Permit Application or in any report 
to the Secretary, the Permittee shall promptly submit such facts 
or information in writing to the Secretary. [20.4.1.900 NMAC 
(incorporating 40 CFR 270.30 ( 1) ( 11))] 

1. 5.10 Obligation for Corrective Action 

Corrective action required pursuant to 20.4.1.500 NMAC 
(incorporating 40 CFR 264.101) shall continue under this Permit 
for any period necessary to comply with the requirements 
specified at Parts 9 and 10 of this Permit. 

1.6 SIGNATORY REQUIREMENT 

The Permittee shall sign and certify all applications or reports 
submitted to or requested by the Secretary, or required by this 
Permit, in accordance with and using the certification language 
specified in 20.4.1.900 NMAC (incorporating 40 CFR 270.11 and 
270.30(k)) 

1.7 REPORTS AND NOTIFICATIONS SUBMITTED TO THE 
SECRETARY 

The Permittee shall submit two copies of all reports and 
notifications required by this Permit by certified mail, hand 
delivery, or special delivery service. Submissions shall be sent 
to: 

Chief, Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East 
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1.8 

Building 1 
Santa Fe, New Mexico 87505-6303 

Telephone Number: 505/428-2512 
Facsimile Number: 505/428-2567 

CONFIDENTIAL INFORMATION 

The Permittee may claim confidentiality for any information 
submitted to or requested by the Secretary or required by this 
Permit to the extent authorized by Section 74-4-4.3(0) of the HWA 
and 20.4.1.900 NMAC (incorporating 40 CFR 270.12). 

1.9 

1. 9.1 

DOCUMENTS TO BE MAINTAINED AT THE FACILITY 

Documents to be Maintained until Completion of 
Closure 

The Permittee shall maintain at the Facility, until final 
completion of closure as specified at Permit Part 8 has been 
approved by the Secretary, the following documents and all 
current amendments, revisions, and modifications to these 
documents: 

• Permit Attachment B, Procedures to Prevent Hazards 
(Permit Condition 2.10) 

• Permit Attachments C, Contingency Plan, including 
summary reports and details of all incidents that 
require implementation of the Contingency Plan; 
C1, Emergency Equipment; C2, Emergency 
Coordinators; C3, Cooperating Local Authorities; 
and C4, Evacuation Plans. [20.4.1.500 NMAC 
(incorporating 40 CFR 264.53(a)) and Permit 
Condition 2.11.2] 

• Permit Attachments D, Inspection Procedures; and 
D1, Inspection Schedules and Checklists. 
[20.4.1.500 NMAC (incorporating 40 CFR 
264.15(b) (2)) and Permit Condition 2.7] 

• Permit Attachment E, Personnel Training, and 
personnel training documents and records. 
[20.4.1.500 NMAC (incorporating 40 CFR 264.16(d) 
and (e)) and Permit Condition 2.8] 

• Permit Attachments F, Waste Analysis Plan; F1, 
Rationale for Analytical Parameter Selection; F2, 
Waste Profile Form; and F3, Chain-of-Custody Form. 
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• 

• 

• 

• 

1.9.2 

[20.4.1.500 NMAC (incorporating 40 CFR 264.13(b)) 
and Permit Condition 2.5.1] 

The Operating Record. [20.4.1.500 NMAC 
(incorporating 40 CFR 264.73) and Permit Condition 
2.12.1.a] 

Permit Attachment J, Action Leakage Rate and 
Response Action Plan. (Permit Condition 2.10. 7) 

Permit Attachment N, Operations and Maintenance 
Plan. (Permit Condition 2.10. 8) 

Permit Attachments 0, Closure Plan; 01, Compliance 
Schedules for Closure; and 02, Financial Assurance 
for Closure. (Permit Conditions 8.1.1 and 
8.3.1(d)) 

Documents to be Maintained until Completion of 
Post-Closure Care 

The Permittee shall maintain at the Facility or other appropriate 
location approved by the Secretary, until completion of post
closure care as specified at Permit Part 8 has been approved by 
the Secretary, the following documents and all amendments, 
revisions, and modifications to these documents: 

• 

1.10 

Permit Attachments P, Post-Closure Care Plan; and 
P1, Financial Assurance for Post-Closure Care. 
(Permit Conditions 8.2.1 and 8.3.1.d) 

COMPLIANCE SCHEDULE 

The Permittee shall submit documents, plans, certifications, and 
as-built specifications under this Permit to the Secretary for 
approval in accordance with the schedule provided in Table 1-1, 
Compliance Schedule, as required by 20.4.1.900 NMAC 
(incorporating 40 CFR 270.33). Written notification of 
compliance or noncompliance with any item identified in the 
schedule shall be submitted according to the schedule date. 
Submittal of a required item according to the schedule 
constitutes notification of compliance. 

All plans and schedules required to be submitted by the 
conditions of this Permit are, upon approval of the Secretary, 
incorporated into this Schedule of Compliance by reference and 
become an enforceable part of this Permit. Any noncompliance 
with such approved plans shall be termed noncompliance with this 
Permit. Extension of the due dates for submittals may be granted 
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by the Secretary in accordance with 20.4.1.900 NMAC 
(incorporating 40 CFR 270.41 and/or 270.42). 
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COMPLIANCE SCHEDULE 

PERMIT 
CONDITION DOCUMENT/INFORMATION DUE DATE 

1.5.9.c.i Submittal of 30 days prior to first 
Construction receipt of waste 
Certification and As-
Built Specifications 

2.10.6 Notification of 30 days prior to first 
Agreements with Local receipt of waste 
Authorities 

2.11.5 Updated Contingency 15 days prior to first 
Plan receipt of waste 

2.11.5.a List of Emergency 15 days prior to first 
Coordinators receipt of waste 

2.11.5.c Evacuation Plan 15 days prior to first 
receipt of waste 

2.18.1.b Documentation of 60 days prior to first 
Liability Coverage receipt of waste 
for Sudden Accidental 
Occurrences 

2.18.2.b Documentation of 60 days prior to first 
Liability Coverage receipt of waste 
for Nonsudden 
Accidental 
Occurrences 

4.7.3.a Tank Installation 30 days prior to first 
Certification receipt of waste 

5.7.3.a Surface Impoundment 30 days prior to the first 
CQA Certification receipt of waste 

7.2.1 Vadose Zone Prior to the first receipt 
Monitoring Wells of waste 
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10.2 Facility Corrective 
Action Work Plan 

10.3.2.a Background Soil 
Concentrations Work 
Plan 
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DUE DATE 

Within 180 days of the 
effective date of this 
Permit 

30 calendar days prior to 
the first receipt of waste 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No. NM0001002484 

PERMIT PART 2 
GENERAL FACILITY CONDITIONS 

HIGHLIGHTS 

This Part contains the standards and conditions covering general 
Facility requirements for the Triassic Park Waste Disposal 
Facility (the Facility). The Facility is located on 
approximately 480 acres in Chaves County, New Mexico, T11S, R31E, 
Sections 17 and 18. By road, it is approximately 43 miles east 
of Roswell and 36 miles west of Tatum. 

The Facility is a commercial Resource Conservation and Recovery 
Act (RCRA) Subtitle C hazardous waste treatment, storage, and 
disposal operation. The Facility is permitted to store hazardous 
waste in the Drum Handling Unit, the Roll-Off Container Storage 
Unit, and the Liquid Waste Storage Tanks; treat hazardous waste 
by evaporation in the Surface Impoundment and by solidification 
in the Stabilization Bins; and dispose of hazardous waste in the 
Landfill. Permit Conditions for these permitted units are 
contained at Permit Parts 3 through 6. Other units at the 
Facility are operated as 90-day generator storage units or 
satellite accumulation points. These units are not permitted 
under this Permit but are regulated under RCRA. These units are 
identified at Permit Part 10, Table 10-1. 

Permit Conditions for vadose zone monitoring in lieu of ground 
water monitoring are contained at Permit Part 7. Conditions for 
closure of the Facility and for post-closure care for the 
Landfill are contained at Permit Part 8. Permit Parts 9 and 10 
contain conditions for corrective action. 

General information regarding the Facility and Facility 
operations is contained at Permit Attachments A, General Facility 
Description and Process Information; L, Engineering Report, 
Section 2.1, General Facility Design Elements; and L1, 
Engineering Drawings. The Facility layout is provided at Permit 
Attachment L1, Drawing No. 4. 

Hazardous wastes which may be managed, treated, stored, and 
disposed by the Permittee at this Facility are listed at Permit 
Part 2, Table 2-1, Permitted Hazardous Wastes, by U.S. 
Environmental Protection Agency (EPA) Hazardous Waste Number as 
identified at 20.4.1.200 NMAC (incorporating 40 CFR 261, Subparts 
C and D). The Facility may also manage certain polychlorinated 
biphenyl (PCB)-contaminated wastes. 
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2.1 CONSTRUCTION AND OPERATION 

The Permittee shall construct, maintain, and operate the Facility 
as specified at Permit Attachments A, Section 2.0, Treatment, 
Storage, and Disposal; L; L1; L2, Specifications for the 
Landfill, Surface Impoundment and Associated Facilities Liner and 
Cover System Construction; M, Construction Quality Assurance Plan 
for Landfill, Surface Impoundment and Associated Facilities 
Construction; and N, Operations and Maintenance Plan; and as 
required by 20.4.1 NMAC (incorporating 40 CFR 260 through 273) 
and this Permit. The Permittee shall follow the specifications 
contained at Permit Attachments L; L1; L2; and M; for 
construction of the Surface Impoundment and the Landfill, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.19) and 
this Permit. The Permittee shall ensure that the construction, 
maintenance, and operation of the Facility minimizes the 
possibility of a fire, explosion, or any unplanned, sudden, or 
nonsudden release of hazardous waste to air, soil, ground water, 
or surface water which could threaten human health or the 
environment, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.31) 

2.2 RUN-ON/RUN-OFF CONTROLS 

The Permittee shall construct the Stormwater Detention Basin and 
Facility run-on diversion ditches and run-off collection ditches 
as specified at Permit Attachments L, Section 2.1.4, Facility 
Storm Water Control; and L1. 

2.3 

2.3.1 

PERMITTED AND PROHIBITED WASTE SOURCES 

Hazardous Waste from Sources Located Outside of 
the United States 

The Permittee shall accept hazardous waste from a generator of 
hazardous waste located outside of the United States of America 
(i.e., foreign waste) in accordance with Permit Condition 2.3.2, 
Hazardous Waste from an Off-site Source, Permit Condition 
2.5.3.e, Waste Acceptance from Foreign Generators, and shall 
notify both the Regional Administrator of the U.S. Environmental 
Protection Agency and the Secretary in accordance with 20.4.1.500 
NMAC (incorporating 40 CFR 264.12(a) (1). 

2.3.2 Hazardous Waste from an Off-Site Source 

The Permittee shall accept hazardous waste from off-site sources 
[i.e., generators of hazardous waste located within the United 
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States of America, but outside the boundary of the Facility, as 
defined at 20.4.1.900 NMAC (incorporating 40 CFR 270.2)], in 
accordance with Permit Attachment F, Waste Analysis Plan, 
Sections 4.3, Pre-Acceptance Procedures for Off-Site Waste, and 
4.4, Procedures for Incoming Waste Acceptance. 

2.3.3 Hazardous Waste Generated at the Facility 

The Permittee shall manage hazardous waste generated at the 
Facility in accordance with Permit Attachments A, Section 2.0; F, 
Section 4.5.6, Waste Analysis Requirements for Waste Generated 
On-Site; and L; and this Permit. 

2.4 PERMITTED AND PROHIBITED WASTE 

2.4.1 Permitted Waste 

2.4.1.a Permit Application, Part A 

The Permittee shall accept only the hazardous wastes identified 
at Permit Attachment K, Permit Application - Part A; and listed 
at Table 2-1 of this Permit Part. 

2.4.1.b Other Permitted Waste 

2.4.1.b.i Certain PCB-Contaminated Liquids 

The Permittee may accept non-ignitable liquids containing PCBs in 
concentrations of less than 50 parts per million (ppm) in 
accordance with 20.4.1.800 NMAC (incorporating 40 CFR 
268.5 (h) (2) (vi) and 268.50 (f)). 

2.4.1.b.ii Certain PCB-Contaminated Soils 

The Permittee may accept soils containing PCBs in concentrations 
of less than 50 ppm. 

2.4.1.b.iii Bulk PCB-Contaminated Remediation waste 

The Permittee may accept bulk PCB-contaminated remediation waste 
subject to concentration limits described in Part Condition 
2.4.1.b.ii. PCB-contaminated remediation waste includes, but is 
not limited to, the following non-liquid PCB-contaminated 
remediation wastes: soil, sediments, dredged materials, muds, PCB 
sewage sludge, and industrial sludge. (40 CFR 761.61(a) (4) (i) 
and 761.3) 
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2.4.1.c Acceptance of Waste on an Emergency Basis 

The Permittee may accept hazardous waste that is not identified 
at Permit Conditions 2.4.1.a or 2.4.1.b or that is prohibited at 
Permit Condition 2.4.2 only if the waste has been approved for 
receipt by the Secretary on an emergency basis and the Facility 
has obtained an Emergency Permit in accordance with Permit 
Condition 1.5.1 and as required by 20.4.1.900 NMAC (incorporating 
40 CFR 270.61) 

2.4.2 Prohibited Waste Streams 

2.4.2.a General Prohibition 

The Permittee is prohibited from accepting, storing, treating, or 
disposing the following wastes at the Facility: the wastes not 
listed in Permit Attachment K, Permit Application - Part A; and 
the wastes specified at Permit Attachment F, Section 4.1.2, 
Prohibited Waste. 

Wastes prohibited from acceptance at the Facility include, but 
are not limited to: 

• certain hazardous debris. - Hazardous debris means 
debris that contains a hazardous waste listed in 
20.4.1.200 NMAC (incorporating 40 CFR 261, Subpart 
D), or that exhibits a characteristic of hazardous 
waste identified in 20.4.1.200 NMAC (incorporating 
40 CFR, 261 Subpart C) . The Permittee shall not 
accept hazardous debris that does not meet the LDR 
treatment standards; 

• certain lab packs. - Lab packs which contain 
wastes [identified at 20.4.1.800 NMAC 
(incorporating 40 CFR 268, Appendix IV)] excluded 
from lab packs under the alternative treatment 
standards contained at 20.4.1.800 NMAC 
(incorporating 40 CFR 268.42(c)); 

• certain liquids containing PCBs. - Ignitable 
liquids containing PCBs or liquids with PCB 
concentrations greater than or equal to 50 ppm; 

• certain soils containing PCBs. - Soils with PCB 
concentrations greater than or equal to 50 ppm, 
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• 

• 

• 

• 

except for those soils (and other solids) defined 
as bulk PCB-contaminated remediation waste; 

compressed gases. - Gases stored at pressures 
higher than atmospheric; 

dioxin-contaminated waste. - Dioxin-containing 
wastes listed at 20.4.1.800 NMAC (incorporating 40 
CFR 268.31) (i.e., wastes with EPA Hazardous Waste 
Nos. F020, F021, F022, F023, F026, F027, and 
F028); 

explosives. - Any substance or article, including 
a device, which is designed to function by 
explosion (i.e., an extremely rapid release of gas 
and heat) or which, by chemical reaction within 
itself, is able to function in a similar manner 
even if not designed to function by explosion; 

infectious waste. - Infectious waste, defined at 
20.9.1.105.AL NMAC (Oct. 1995), means a limited 
class of substances that carry a probable risk of 
transmitting disease to humans, including but not 
limited to: 

(1) microbiological laboratory wastes, including 
cultures and stocks of infectious agents from 
clinical research and industrial 
laboratories, and disposable culture dishes 
and devices used to transfer, inoculate and 
mix cultures; 

(2) pathological wastes, including human or 
animal tissues, organs, and body parts, 
removed during surgery, autopsy, or biopsy; 

(3) disposable equipment, instruments, utensils, 
and other disposable materials which require 
special precautions because of contamination 
by highly contagious diseases; 

(4) human blood and blood products, including 
waste blood, blood serum, and plasma; 

(5) used sharps, including hypodermic needles, 
syringes, scalpel blades, Pasteur pipettes 
and broken glass; and 
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• 

• 

• 

2.4.2.b 

2.4.2.b.i 

(6) contaminated animal carcasses, body parts, 
and bedding, especially those intentionally 
exposed to pathogens in research, in the 
production of biologicals or the "in vitro" 
testing of pharmaceuticalsi 

medical wastes. - Medical wastes include 
infectious/biologic/pathogenic solid waste 
generated in the diagnosis, treatment, or 
immunization of human beings or animals, in 
research pertaining thereto, or in the production 
or testing of biologicalsi 

radioactive/nuclear wastes. - Radioactive/ nuclear 
wastes mean naturally-occurring radioactive 
materials (NORM) defined in 20.3.1.14 NMACi or 
other naturally-occurring materials which contain 
radioactivity concentrations, as specified at 
Permit Attachment F1, Rationale for Analytical 
Parameter Selection, above the concentration 
levels regulated under 20.3.1.14 NMACi or 
materials regulated under the Atomic Energy Act of 
1954, as amended (including source, special 
nuclear materials, and byproduct materials as 
defined in 10 CFR 1003) i 

uncharacterized wastes. - Uncharacterized wastes 
cannot be accepted at the Facility except by 
special provision and direction from the Secretary 
(e.g., emergency clean-up operations) under an 
Emergency Permit, or until full characterization 
has been performed. 

Prohibited Waste at Specific Units 

40 CFR, Subparts BB and CC 

The Permittee is prohibited from managing, treating, storing, or 
disposing of hazardous wastes subject to the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264, Subparts BB and CC), 
in the Liquid Waste Storage Tank Area, the Stabilization 
Building, and the Surface Impoundment. 

The Permittee is prohibited from storing hazardous wastes subject 
to the Container Level 3 standards contained at 20.4.1.500 NMAC 
(incorporating 40 CFR 264.1086(e)) in the Container Storage 
Areas. 
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2.4.2.b.ii Land Disposal Restrictions 

The Permittee is prohibited from treating or disposing any 
hazardous waste in the Surface Impoundment or the Landfill 
respectively that does not meet the Land Disposal Restrictions 
(LDR) treatment standards contained at 20.4.1.800 NMAC 
(incorporating 40 CFR Part 268). 

2.5 WASTE ANALYSIS PLAN 

2.5.1 General Waste Analysis Requirements 

The Permittee shall keep a copy of Permit Attachments F; F1; F2, 
Waste Profile Form; and F3, Chain-of-Custody Form; at the 
Facility, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.13), until the completion of closure has been approved by the 
Secretary. 

The Permittee shall follow the waste analysis procedures required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.13) and 20.4.1.800 
NMAC (incorporating 40 CFR 268.7), and specified at Permit 
Attachment F. The Permittee shall use analytical methods 
contained at Permit Attachment F; or methods contained in Test 
Methods for the Evaluation of Solid Waste, Physical/Chemical 
Methods (EPA Publication SW-846, latest edition). Alternative 
SW-846 methods may be approved by the Secretary through permit 
modification under 20.4.1.900 NMAC (incorporating 40 CFR 270.42) 

At a minimum, the Permittee shall maintain proper functional 
instruments, use approved sampling and analytical methods, verify 
the validity of sampling and analytical procedures, and perform 
correct calculations. 

2.5.2 Specific Waste Analysis Requirements 

The Permittee shall perform the following waste analyses as 
presented at Permit Attachment F, Section 4.5, Waste Analysis: 

• pre-shipment characterization of a representative 
sample from each waste stream prior to shipment as 
described at Permit Condition 2.5.2.a; 

• fingerprint analysis of a select portion of waste 
upon arrival and continued fingerprint analysis of 
waste as specified at Permit Condition 2.5.2.b; 
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• annual re-analysis as specified at Permit 
Condition 2.5.2.Ci 

• additional analysis as specified at Permit 
Condition 2.5.2.di and 

• characterization of waste generated on-site as 
specified at Permit Condition 2.5.2.e. 

Analytical parameters for each waste analysis requirement are 
specified at Permit Conditions 2.5.2.a through 2.5.2.e and shall 
be selected, as applicable, to meet waste characterization 
requirements, and to ensure compliance with LDR treatment 
standards and with regulations and operational limits as 
specified at Permit Attachment F. 

The Permittee shall use analytical methods contained at Permit 
Attachment F, Tables 4-1 through 4-3i or in EPA publication SW-
846. If the Permittee wishes to use an alternative method, the 
Permittee shall demonstrate to the Secretary that such 
alternative method is equivalent to the approved method contained 
in Permit Attachment For EPA publication SW-846. 

2.5.2.a Representative Sample Analysis 

Following Permittee approval of the Waste Profile Form and 
associated characterization information and prior to initial 
acceptance of a waste stream, the Permittee shall obtain a 
representative waste stream sample from the generator for each 
waste stream. The Permittee shall submit the representative 
sample to a qualified laboratory other than that used by the 
generator for analysis as described at Permit Attachment F, 
Sections 4.3.3, Representative Sample Assessment, and 4.5.2, 
Representative Sample Analysis. Representative sample analysis 
shall include, at a minimum, testing for each hazardous waste 
code contained in the waste stream and parameters listed in 
Permit Attachment F, Table 4-1, Parameters and Methods for Pre
Acceptance Representative Sample Analysisi as well as applicable 
parameters listed in Tables 4-2, Tests and Analytical Methods for 
Fingerprint Samples and 4-3, Additional Tests and Analytical 
Methodsi as required to ensure complete analysis. Additional 
parameters not listed in Tables 4-2 and 4-3 may also be selected. 
The Permittee shall assess these data as required at Permit 
Condition 2.5.3.a.ii. 
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2.5.2.b Fingerprint Sampling and Analysis 

Fingerprint sampling and analysis shall be performed upon 
acceptance of each waste stream shipment and prior to storage, 
treatment, or disposal, as specified at Permit Attachment F, 
Sections 4.4.3.1, Fingerprint Test Procedure, and 4.5.4, 
Fingerprint Analysis. All waste, except for debris waste, is 
subject to fingerprint sampling and analysis upon waste 
acceptance. Fingerprint analyses shall include, at a minimum, 
the parameters listed at Permit Attachment F, Table 4-2, and 
shall be sampled and analyzed following protocols and analytical 
frequencies specified at Permit Attachment F, Section 4.4.3.1. 
Reduction in fingerprint sampling and analysis frequency shall 
occur in accordance with waiver provisions presented at Permit 
Attachment F, Section 4.4.3.1, or through Permit modification. 
If discrepancies between fingerprint analysis and waste stream 
characterization information exist upon completion of discrepancy 
resolution as presented at Permit Attachment F, Section 4.4.4.1, 
Discrepancy Resolution, the waste shall be rejected by the 
Permittee. The Permittee shall ensure that the generator re
assumes responsibility for the rejected waste or shall ensure 
proper disposal of the waste at an appropriate facility within 30 
days of the waste rejection. 

2.5.2.c Annual Sampling and Analysis 

The Permittee shall obtain a representative sample analysis from 
each off-site generator prior to initial acceptance of a waste 
stream, in accordance with Permit Condition 2.5.2.a, and annually 
thereafter, as specified at Permit Attachment F, Section 4.5.3, 
Annual Analysis. The annual analysis shall include, at a 
minimum, parameters presented at Permit Attachment F, Table 4-1, 
in addition to any parameters included during analysis of the 
pre-shipment representative sample of the waste stream and 
additional parameters identified by the Permittee. If the annual 
analysis indicates waste stream changes such that the hazardous 
waste code assignment and/or LDR determination is modified, a new 
Waste Profile Form shall be obtained from the generator. The 
annual analysis shall be conducted as part of the Facility 
quality assurance program, as specified at Permit Attachment F, 
Section 4.4.3.2, Annual Analysis Procedure. 

2.5.2.d Additional Sampling and Analysis 

Additional sampling and analysis shall be performed to assess 
chemical characteristics of wastes in specific management units 
as specified at Permit Attachment F, Section 4.5.5, Additional 
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Analysis for Specific Management Units. Sampling and analysis 
required for specific management units include, but are not 
limited to, the following: 

• storage units. - Wastes managed in the Drum 
Storage Building, Roll-Off Container Storage Area, 
and the Liquid Waste Storage Tanks shall undergo 
pre-acceptance representative sample analysis, 
annual analysis, and initial and on-going 
fingerprint sample analysis as described at Permit 
Attachment F, Section 4.5.5.2, Waste Analysis 
Requirements Specific to Storage Units. 
Ignitability, reactivity, and incompatibility of 
each waste stream shall be determined using 
procedures listed at Permit Attachment F, Table 4-
2; and as addressed at Permit Attachment Fl; 

• Surface Impoundment. - Wastes placed in the 
Surface Impoundment shall undergo pre-acceptance 
representative sample analysis as specified at 
Permit Attachment F, Section 4.5.5.3, Waste 
Analysis Requirements Specific to the Surface 
Impoundment. Compatibility, ignitability, and 
reactivity determination shall also be performed 
for wastes placed in the Surface Impoundment, as 
specified at Permit Attachment F, Section 4.5.5.3; 
and as addressed at Permit Attachment Fl. Waste 
removed from the Surface Impoundment shall undergo 
analysis to ensure continued LDR compliance as 
specified at Permit Attachment F, Section 
4 . 5 . 5 . 3 • ; 

• Stabilization Tanks. - Wastes placed in the 
Stabilization Tanks shall be analyzed as specified 
at Permit Attachment F, Section 4.5.5.4, Waste 
Analysis Requirements Specific to the 
Stabilization Tanks, and shall be characterized to 
ensure compatibility with the tank liner and 
previous wastes placed in the Stabilization Tanks. 
This may be accomplished through pre-acceptance 
representative sample analysis for wastes placed 
directly into the Stabilization Tanks, or through 
analysis performed on waste removed from the 
Surface Impoundment. 
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2.5.2.e 

A second representative sample of any waste 
requiring stabilization shall be collected and 
shall be used for bench-scale testing to determine 
treatability. Bench-scale tests shall also be 
conducted as part of the representative sample 
analysis for incoming waste streams that are 
directly placed in the Stabilization Tanks. After 
stabilization, wastes shall be re-tested to ensure 
LDR requirements are met prior to placement into 
the Landfill. Compatibility, ignitability, and 
reactivity determination shall also be performed 
as specified at Permit Attachment F1; and 

• Landfill. - Waste analysis for landfilled wastes 
is specified at Attachment F, Section 4.5.5.5, 
Waste Analysis Requirements Specific to the 
Landfill. All waste placed directly into the 
Landfill shall undergo pre-acceptance 
representative sample analysis as specified at 
Permit Condition 2.5.2.a. In addition to 
fingerprint analysis performed on all incoming 
waste as required at Permit Condition 2.5.2.b, a 
minimum of 10 percent of incoming wastes that are 
to be directly landfilled shall be sampled to 
verify conformance with LDR requirements, as 
specified at Permit Attachment F1, Section 
4.5.5.5. 

Waste Analysis Requirements for Waste Generated 
On-Site 

The Permittee shall comply with the waste analysis requirements 
for waste generated on-site specified at Permit Attachment F, 
Section 4.5.6. 

2.5.2.f Compatibility Analysis 

The Permittee shall include a compatibility determination on all 
pre-acceptance representative sample analyses, annual analyses, 
and additional sampling analyses conducted as required at Permit 
Conditions 2.5.2.a, 2.5.2.c, and 2.5.2.d; and at Permit 
Attachment F1; to ensure that potentially incompatible wastes are 
not stored, treated, or disposed in the same location. 
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The Permittee shall ensure that all waste managed at the Facility 
meets the criteria for acceptance and management specified at 
Permit Attachment F, Section 4.2, Criteria for Waste Management 
at the Facilityi these criteria include characterization to 
acquire all the information that must be known to treat, store, 
or dispose of the waste as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264) and 20.4.1.800 NMAC (incorporating 40 
CFR 268) 

2.5.3.a Waste Acceptance from Off-Site Generators 

The Permittee shall accept hazardous waste from off-site 
generators only in accordance with Permit Attachment F, Sections 
4.3 and 4.4i and Permit Attachment N, Section 3.0, Operations. 

2.5.3.a.i Waste Profile Form 

The Permittee shall use the Waste Profile Form contained at 
Permit Attachment F2. The Permittee shall acquire a completed 
Waste Profile Form and accompanying characterization information 
from the generator for each new waste stream, as specified at 
Permit Attachment F, Section 4.3.1, Waste Characterization 
Information Provided by the Generator. The Permittee shall 
ensure that the generator submits a new Waste Profile Form for 
each new waste stream and for an existing waste stream if it is 
significantly modified. 

The Permittee shall evaluate information provided by the 
generator as specified at Permit Attachment F, Sections 4.3, and 
4.3.2, Paperwork Evaluation. If acceptable knowledge information 
is used, the information provided must be traceable (e.g., the 
information provided for a selected drum must be traceable back 
to the process which produced it) and auditable (i.e., 
"auditable" records mean those records that are readily 
available, that can be correlated to specific waste shipments or 
specific containers of waste, and that verify the 
characterization of such wastes) . 

Any revision of the Waste Profile Form and associated 
characterization information shall be accomplished through Permit 
modification. 
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2.5.3.a.ii Representative Sample Evaluation 

Following Permittee approval of the Waste Profile Form and 
associated characterization information, the Permittee shall 
obtain a representative waste stream sample, which the Permittee 
shall submit to a qualified laboratory other than that used by 
the generator for analysis. The Permittee shall assess these data 
with respect to the Waste Profile Form and characterization 
information, as specified at Permit Attachment F, Section 4.3.3. 

Discrepancy analysis shall include, but not be limited to, items 
listed at Permit Attachment F, Section 4.3.3.1, Major 
Discrepancies. If a major discrepancy is identified, the 
Permittee shall require the generator to submit a sampling plan 
for generator analysis of the waste. The generator's sampling 
plan must be consistent with EPA guidance, as specified at Permit 
Attachment F, Section 4.3.3.1, and must address the discrepant 
information in accordance with Permit Attachment F, Sections 
4.3.3.1, Major Discrepancies, and 4.3.3.2, Minor Discrepancies. 
The sampling plan shall be documented in the Facility Operating 
Record within 15 days after receipt and approval by the Facility. 
The Permittee shall determine whether additional sampling is 
necessary to ensure that the elements listed at Permit Attachment 
F, Section 4.3.3.3, Additional Waste Acceptance Conditions, are 
appropriately addressed. 

2.5.3.b Incoming Waste Acceptance 

Incoming waste shipments shall be 
Permit Attachment F, Section 4.4. 
discrepancies noted during visual 
within 90 days of identifying the 
accepted for storage or disposal, 
returned to the sender or disposed 
Facility by the Permittee. 

evaluated in accordance with 
If manifest discrepancies or 

examination are not resolved 
discrepancy, waste will not be 
and the waste will either be 
at an appropriate permitted 

The Permittee shall ensure that a generator shipping hazardous 
debris or contaminated soil to the Facility has first complied 
with the certification requirements identified in the Table 
contained at 20.4.1.800 NMAC (incorporating 40 CFR 268.7). 

2.5.3.c Air Emissions Requirements 

The Permittee shall comply with the air emissions testing 
requirements contained at Permit Conditions 2.15.1.b, 2.15.2.b, 
and 2.15.2.c. 
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2.5.3.d Other Waste Management Requirements 

The Permittee shall ensure that all waste analyses, reports, 
documentation, notifications, and certifications required under 
20.4.1.800 NMAC (incorporating 40 CFR 268.7) are provided by off
site generators or off-site treatment facilities that ship waste 
to the Facility, including, where appropriate, the certification 
requirement for treatment of hazardous debris. 

2.5.3.e Waste Acceptance from Foreign Generators 

The Permittee shall accept hazardous waste from foreign 
generators in accordance with, in addition to all of the 
requirements for off-site generators, Permit Attachment F4, Waste 
Characterization Using Acceptable Knowledge, and Permit 
Attachment F, Section 4.7.4, Laboratory Requirements for Foreign 
Generators as required in part by the Final Order from the 
Secretary dated March 18, 2002, through his authority stipulated 
at 20.4.1.900 (incorporating 40 CFR 270.32(b) (2)). 

2.5.4 Sampling Plan 

2.5.4.a Facility Sampling Plan 

The Permittee shall follow the procedures specified at Permit 
Attachment F, Section 4.6, Sampling Plan. Modifications to this 
Sampling Plan are expected to be necessary, and revised sampling 
methods shall be EPA-approved methodologies included in the EPA 
publication, SW-846. Alternative SW-846 methods may be approved 
by the Secretary through permit modification under 20.4.1.900 
NMAC (incorporating 40 CFR 270.42). 

The modification may also include changes to the individual 
sampling and analysis protocols specific to individual waste 
streams presented in Attachment F, Section 4.6, which identify 
the fingerprint analysis to be used and sampling and analytical 
requirements prior to acceptance of an individual waste stream, 
as specified at Permit Attachment F, Section 4.3.4, Notification 
and Approval of Waste Shipment. 

2.5.5 Laboratory Quality Assurance/Quality Control Plan 

The Permittee shall follow the Laboratory QA/QC Plan described at 
Permit Attachment F, Section 4.7.2, Facility Laboratory QA/QC 
Plan. 
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2.5.6 Individual Sampling and Analysis Protocols 

The Permittee shall also develop and place into the Operating 
Record individual sampling and analysis protocols specific to 
individual waste streams identifying the fingerprint analysis to 
be used and sampling and analytical requirements prior to 
acceptance of an individual waste stream, as specified at Permit 
Attachment F, Section 4.3.4. 

2.5.7 Quality Assurance Objectives 

The Permittee shall review, validate, and verify all analytical 
data; reconcile analytical results with data quality objectives; 
satisfy data reporting requirements; and identify, document, and 
report all nonconformances and operational variances to the 
Secretary. 

2.5.8 Quality Control Checks 

The Permittee shall take additional samples as quality control 
checks as specified at Permit Attachment F, Section 4.7.2.3, 
Laboratory QA/QC Samples. Upon request, the Permittee shall 
split samples with NMED. 

2.5.9 Disposal of Laboratory Samples 

The Permittee shall dispose of on-site laboratory samples with 
compatible waste batches. 

2.5.10 Contract Laboratory Requirements 

The Permittee shall inform each contract laboratory in writing 
that it shall operate under the waste analysis conditions set 
forth at Permit Attachment F, Section 4.7.3, Requirements for 
Off-Site Laboratories. 

2.6 SECURITY 

The Permittee shall comply with the security provisions specified 
at Permit Attachment B, Procedures to Prevent Hazards, Section 
5.1, Security Provisions to Prevent Hazards. [20.4.1.500 NMAC 
(incorporating 40 CFR 264.14)] 

2.6.1 Means to Control Entry 

Access to the Facility shall be only through a controlled access 
point that is manned by security guards, as specified at Permit 
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Attachment B, Section 5.1.1, Barrier and Means to Control 
Entrance; as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.14 (b) (2) (ii)). 

2.6.2 Barriers 

In order to prevent unknowing entry and minimize the possibility 
for unauthorized entry of persons, livestock or wildlife, the 
Facility shall have the following barrier as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.14(b) (2) (i)). The 
active portion of the Facility shall be bounded by a six-foot 
chain link fence topped with a three strand barbed wire access 
barrier with two access gates located in the northern portion of 
the Facility. The fence shall have metal flashing around its 
base constructed to protrude a minimum of 18-inches above ground 
and a minimum of 10-inches below ground. The fence shall be 
regularly maintained to ensure proper barriers .. 

2.6.3 Warning Signs 

Warning signs in English and Spanish, e.g., "DANGER, NO 
UNAUTHORIZED PERSONNEL, KEEP OUT", and "PELIGRO, NO PERMITIDA LA 
ENTRADA SIN AUTORIZACION", shall be posted at the road entry 
point to the Facility and every 50 feet along the perimeter 
fence, as specified at Permit Attachment B, Section 5.1.2, 
Warning Signs. These bilingual signs shall be legible from a 
distance of 25 feet and shall also be visible from any approach 
to the Facility. In addition, the warning signs shall be posted 
at each entrance to an active portion of the Facility, and in 
sufficient numbers to be seen from any approach to each active 
portion, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.14(c)) 

2.7 GENERAL INSPECTION REQUIREMENTS 

The Permittee shall keep Permit Attachments D, Inspection 
Procedures; and D1; at the Facility until final closure of the 
Facility. 

2.7.1 Inspection Frequencies 

2.7.1.a Inspection Schedules 

The Permittee shall implement the Inspection Schedules contained 
at Permit Attachment D1, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.15(b)). 
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2.7.1.b Additional Inspection Requirements 

The Permittee shall inspect areas subject to spills, such as 
loading and unloading areas, daily when in use, as required by 
20.1.500 NMAC (incorporating 40 CFR 264.15(b) (4)). 

2.7.1.c Testing and Maintenance of Emergency Equipment 

The Permittee shall inspect the monitoring equipment, safety and 
emergency equipment, security devices, and operating and 
structural equipment identified at Permit Attachment Cl, 
Emergency Equipment, to detect any malfunctions and 
deterioration, operator errors, and discharges, as specified at 
Permit Attachment D, Inspection Procedures, Section 5.2.8, Safety 
and Emergency Response Equipment Inspection Procedures; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.33); in 
order to assure proper operation in time of emergency. 

2.7.1.d Inspection Logs and Checklists 

The Permittee shall use the inspection logs or checklists 
contained at Permit Attachment D1. The Permittee shall ensure 
that inspectors record the date and time of the inspection, the 
status of items inspected (items not inspected shall be marked 
"NI"), the date and nature of any repairs or other remedial 
actions needed, and sign the checklist, as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.15(d)) 

2.7.2 Remedial Action 

The Permittee shall remedy any deterioration or malfunction of 
equipment or structures which an inspection reveals on a schedule 
which ensures that the problem does not lead to an environmental 
or human health hazard, as specified at Permit Attachment D, 
Section 5.2.1.2, Remedial Action; and as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.15(c)). When the hazard is 
imminent or has already occurred, the Permittee shall take 
remedial action immediately. 

2.7.3 Recordkeeping - Inspection Logs 

The Permittee shall maintain all inspection logs in the Operating 
Record required under Permit Condition 2.12.1.a. Inspection logs 
need be retained only for a period of three years, in accordance 
with 20.4.1.500 NMAC (incorporating 40 CFR 264.15(d) and 
264.73(b)(5)). 
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2.8 PERSONNEL TRAINING 

The Permittee shall keep a copy of Permit Attachment E, Personnel 
Training, at the Facility, and shall maintain a Personnel 
Training Program as specified at Permit Attachment E, Section 
7.0, Personnel Training; as required by 20.4.1.900 NMAC 
(incorporating 40 CFR 270.14 (b) (12)) and 20.4.1.500 NMAC 
(incorporating 40 CFR 264.16). 

2.8.1 Personnel Training Requirements 

The Permittee shall train all persons involved in the management 
of hazardous waste in procedures relevant to the positions in 
which they are employed, as specified at Permit Attachments E and 
F, Section4.6.5.1, Training Requirements for Personnel 
Responsible for Sampling Collection and as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.16). 

2.8.2 Personnel Training Procedures 

The Personnel Training Program shall include the material and 
procedures outlined at Permit Attachment E, Section 7.2, Training 
Content and Frequency, and shall otherwise comply with the 
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
264.16(a) (3)). 

The Permittee shall ensure that Facility personnel successfully 
complete the Personnel Training Program within six months after 
their employment at the Facility, or to their assignment to a new 
position at the Facility, whichever is later. Employees shall 
not work in unsupervised positions until they have successfully 
completed the training requirements for their positions, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.16(b)). 

Facility personnel shall take part in an annual review of the 
initial training required for their positions, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.16(c)). 

2.8.3 Recordkeeping - Personnel Training Documents and 
Records 

The Permittee shall maintain training documents and personnel 
training records, as specified at Permit Attachment E, Section 
7.3, Record Keeping, and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.16(d)). Training documents and 
personnel training records shall be kept until completion of 
closure or for at least three years from the date an employee 
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last worked at the Facility, whichever is earlier, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.16(e)). 

2.9 

2.9.1 

SPECIAL PROVISIONS FOR IGNITABLE, REACTIVE, OR 
INCOMPATIBLE WASTE 

Precautions 

The Permittee shall manage ignitable, reactive, or incompatible 
wastes as specified at Permit Attachment B, Section 5.5, 
Precautions to Prevent Ignition or Reaction of Ignitable, 
Reactive, or Incompatible Wastesi and shall otherwise comply with 
the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
2 6 4 . 17 (a) and (b) ) . 

2.9.2 Recordkeeping - Precautions for Ignitable, 
Reactive, or Incompatible Waste 

The Permittee shall document compliance with Permit Condition 
2.9.1 in the Operating Record, in accordance with Permit 
Condition 2.12.1.ai and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.73(b) (3)). 

2.10 PREPAREDNESS AND PREVENTION 

The Permittee shall maintain Permit Attachment B at the 
Facilityuntil final completion of closure, as specified by Permit 
Part 8, has been approved by the Secretary. 

2.10.1 Required Equipment 

At a minimum, the Permittee shall maintain at the Facility the 
equipment identified at Permit Attachment C1, Emergency 
Equipment, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.32) 

2.10.2 Access to Communications or Alarm System 

The Permittee shall maintain access to the communications or 
alarm system as specified at Permit Attachment B, Section 5.3, 
Preparedness and Prevention Proceduresi and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.34). 

2.10.3 Roadways 

The Permittee shall maintain roadways within the Facility as 
specified at Permit Attachment L, Section 2.1.3, Facility Traffic 
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Plan, to allow the unobstructed movement of personnel, fire 
protection equipment, spill control equipment, and 
decontamination equipment in an emergency. 

2.10.4 Arrangements with Local Authorities 

The Permittee shall maintain preparedness and prevention 
arrangements with State and local authorities, contractors, and 
other governmental agencies, at a minimum as specified at Permit 
Attachment C, Contingency Plan, Sections 6.3.1.1, Life
Threatening Situations, and 6.3.4, Off Site Notification and 
Evacuation Criteria, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.37(a) and 264.52(c)). The Permittee 
shall maintain these documents at appropriate locations at the 
Facility. 

2.10.5 Notification of Agreements with Local Authorities 

The Permittee shall submit signed copies of the preparedness and 
prevention agreements with local authorities listed at Permit 
Attachment C3, Cooperating Local Authorities, or documentation of 
refusal to enter into preparedness and prevention agreements, to 
the Secretary 30 days prior to initiation of operations at the 
Facility, in accordance with Permit Condition 1.10, and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.37(b)). 

If a local authority with which the Permittee has an agreement 
terminates the agreement, Permittee shall document the 
termination in the Operating Record and shall provide a copy of 
this documentation and alternative emergency response 
arrangements to the Secretary within 15 days. 

2.10.6 Response Action Plan 

The Permittee shall keep Permit Attachment J, Action Leakage Rate 
and Response Action Plan, at the Facility until completion of 
closure for the Facility is approved by the Secretary. 

2.10.7 Operations and Maintenance Plan 

The Permittee shall keep Permit Attachment N, Operations and 
Maintenance Plan, at the Facility until completion of closure is 
approved by the Secretary. 
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2.11 CONTINGENCY PLAN 

2 .11.1 Implementation of Contingency Plan 

The Permittee shall immediately implement Permit Attachment C, 
Contingency Plan, whenever there is a fire, explosion, or release 
of hazardous waste or hazardous constituents that could threaten 
human health or the environment, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.51(b)). 

If the Permittee implements the Contingency Plan as a result of a 
spill or release to the environment and after 30 calendar days 
the Permittee has not been able to remove all contaminated soil 
or water to appropriate action levels, in accordance with Permit 
Condition 9.2, the Permittee shall comply with the requirements 
of either Permit Part 9 or 10, as appropriate. The Permittee may 
submit for the Secretary's approval a one time, 30 day extension 
to the above 30 calendar days compliance period. 

2 .11. 2 Copies of the Contingency Plan 

The Permittee shall maintain copies of the Contingency Plan and 
all revisions and amendments to the Contingency Plan at all 
document locations throughout the Facility until the completion 
of closure for the Facility is approved by the Secretary. The 
Permittee shall also submit a copy of the Contingency Plan and 
current revisions and amendments thereto to all federal, State, 
and local entities that may be called upon to provide emergency 
services and/or with which the Permittee has preparedness and 
prevention arrangements, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.53). As a part of the submittal to all 
federal, State, and local entities, the Permittee shall also 
submit Permit Attachment A, General Facility Description and 
Information. 

2.11.3 Amendments to the Contingency Plan 

The Permittee shall review and immediately amend, when necessary, 
the Contingency Plan as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.54). The Permittee shall submit all 
revisions and amendments to the Plan to the Secretary through a 
Permit modification before implementation of such revisions and 
amendments as required by 20.4.1.900 NMAC (incorporating 40 CFR 
270.42). 
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2.11.4 Emergency Coordinator 

A trained Emergency Coordinator (EC) or an alternate EC, as 
identified at Permit Attachment C, Section 6.1, General 
Responsibilities of the Emergency Coordinator, shall be available 
24 hours a day, seven days a week, in case of an emergency. The 
EC or alternate EC shall be thoroughly familiar with the 
Contingency Plan and shall have the authority to commit the 
resources needed to implement the Contingency Plan, as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.55). 

In the event of an imminent or actual emergency, the EC shall 
implement the emergency procedures specified at 20.4.1.500 NMAC 
(incorporating 40 CFR 264.56) and Permit Attachment C. 

2.11.5 Updated Contingency Plan 

The Permittee shall submit an updated Contingency Plan to the 
Secretary for approval at the time of Facility certification, as 
specified at Permit Attachment C and in accordance with Permit 
Condition 1.10. The updated Contingency Plan shall include, at a 
minimum, the following. 

2.11.5.a List of Emergency Coordinators 

The Permittee shall submit to the Secretary an updated list of 
the names, addresses, and phone numbers of all persons designated 
to act as ECs 15 days prior to initiation of operations, in 
accordance with Permit Condition 1.10; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.52(d)). 

This updated list of ECs shall be inserted as replacement pages 
into this Permit at Permit Attachment C2, Emergency Coordinators. 

The Permittee shall inform the Secretary in writing of changes to 
the list of ECs and telephone numbers within 15 calendar days 
from the date of the changes, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.52(d)). 

2.11.5.b Emergency Response Team Members 

The Permittee shall submit to the Secretary a list of the names 
and qualifications of all individuals qualified as members of the 
on-site emergency response team discussed at Permit Attachment B, 
Procedures to Prevent Hazards, Section 5.4.6. This list shall be 
provided to the Secretary 15 days prior to initiation of 
operations at the site. 
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2.11.S.c Evacuation Plan 

The Permittee shall include in the updated Contingency Plan a 
finalized, building- or unit-specific evacuation plan for 
Facility personnel where there is a possibility that evacuation 
could be necessary. This plan shall describe evacuation routes, 
and alternate evacuation routes in cases where the primary routes 
could be blocked by releases of hazardous waste or fires. The 
plan shall include a clear map of the evacuation routes, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.52(f)) 

This plan shall be inserted as replacement pages at Permit 
Attachment C4, Evacuation Plans. 

2.11.6 Reporting and Recordkeeping - Contingency Plan 
Implementation 

Whenever the Contingency Plan is implemented, the Permittee shall 
note the time, date, and details of the incident in the Operating 
Record and submit a written report to the Secretary within 15 
calendar days, as specified at Permit Attachment C, Section 
6.4.2, Required Reports and Notification; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.56(j)) 

2.12 RECORDKEEPING AND REPORTING 

2.12.1 Recordkeeping Requirements 

The Permittee shall maintain at the Facility all the records, 
data, certifications, and other information listed at Table 2-2, 
Recordkeeping Requirements. Records kept shall include, but are 
not limited to, the following. 

2.12.1.a Operating Record 

The Permittee shall maintain a written Operating Record at the 
Facility as required by this Permit and 20.4.1.500 NMAC 
(incorporating 40 CFR 264.73). The Operating Record shall 
include all information required at 20.4.1.500 NMAC 
(incorporating 40 CFR 264.73(b)). Information placed in the 
Operating Record shall be kept until final closure of the 
Facility is approved by the Secretary, except as noted elsewhere 
in this Permit. 
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2.12.1.b Facility Notification to Off-Site Generators 

The Permittee shall keep a copy of the written notice to off-site 
generators that the Facility has the appropriate permit(s), and 
will accept the waste the generator is shipping, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.12(b)). 

2.12.1.c Generator Notifications and Certifications 

The Permittee shall keep copies of the notices, and the 
certifications and demonstrations if applicable, required of the 
generator or the Permittee, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.73(b) (11) through (b) (16)). 

2.12.1.d Manifest Records 

The Permittee shall retain at the Facility a copy of each 
manifest received from an off-site generator of hazardous waste 
accepted at the Facility for a period of at least three years, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.71(b) (5)). 

2.12.1.e Waste Analysis for Waste Acceptance 

The Permittee shall maintain waste analysis records and copies of 
all certifications, demonstrations, and other documents relevant 
to waste analyses required for waste acceptance (including both 
pertinent Facility records and records from off-site generators) 
in the Operating Record, as required by 20.4.1.500 NMAC 
(incorporating CFR 264.73(b) (3)) and 20.4.1.800 NMAC 
(incorporating 40 CFR 268.4(a) and 268.7). 

2.12.1.f Recordkeeping - 40 CFR 264, Subpart BB Exemption 

The Permittee shall record in a log, for use in determining 
exemption from the requirements of 20.4.1.500 NMAC (incorporating 
40 CFR 264, Subpart BB), all the information required at 
20.4.1.500 NMAC (incorporating 40 CFR 264.1064(k)). The 
documentation to determine exemption shall be kept with, or made 
readily available with, the Operating Record for a period of 
three years. 

2.12.1.g Recordkeeping - 40 CFR 264, Subpart CC Exemption 

The Permittee shall record in a log, for use in determining 
exemption from the requirements of 20.4.1.500 NMAC (incorporating 
40 CFR 264, Subpart CC), all the information required at 
20.4.1.500 NMAC (incorporating 40 CFR 264.1089(f)). The 
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documentation to determine exemption shall be kept with or made 
readily available with the Operating Record for a period of three 
years. 

2.12.1.h Recordkeeping - 40 CFR 264, Subpart CC Compliance 

The Permittee shall maintain at the Facility the information 
required under Permit Condition 3.4. 

2.12.1.i Waste Stream Tracking 

Information on each hazardous waste stream (including underlying 
hazardous constituents) managed at the Facility shall be recorded 
in the Waste Tracking System described at Permit Attachment F1, 
Section 4.8, Waste Tracking, and maintained in the Operating 
Record or at another location approved by the Secretary until 
completion of post-closure care has been approved by the 
Secretary, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.73(b) (1)). 

The information to be maintained shall describe the waste, the 
hazard characteristics, the basis for hazard designation, and the 
date deposited in the Landfill, the grid location within the 
landfill, and shall include the laboratory report results (if 
chemical analysis is used) detailing the chemical and physical 
analysis of the waste. The information provided for each waste 
stream shall be complete for each movement of the waste from 
acceptance through storage, treatment, and disposal at the 
Facility, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264, Appendix I); 

2.12.1.j Waste Minimization Program 

The Permittee shall annually, by December 1 for the previous year 
ending September 30, enter into the Operating Record a certified 
statement specifying that the Permittee has a program in place, 
in accordance with Permit Condition 2.13, to reduce the volume 
and toxicity of hazardous wastes generated by the Facility's 
operation to the degree determined by the Permittee to be 
economically practicable; and the proposed method of treatment, 
storage, or disposal is that practicable method currently 
available to the Permittee which minimizes the present and future 
threat to human health and the environment, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.73(b) (9)). 

A current description of the program shall also be maintained in 
the Operating Record; 
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2.12.1.k Monitoring Records 

2 .12 .1. k. i Monitoring Information 

The Permittee shall retain records of all monitoring information, 
including all calibration and maintenance records, and all 
original strip chart recordings for continuous monitoring 
instrumentation, for a period of at least three years from the 
date of the sample, measurement, or record, as required by 
20.4.1.900 NMAC (incorporating 40 CFR 270.30(j) (2)). This period 
may be extended by the Secretary at any time. 

The Permittee shall retain monitoring records for the Surface 
Impoundment Leak Detection and Removal System (LDRS) and Vadose 
Zone Monitoring System (VZMS) and associated water level 
elevations until the completion of Surface Impoundment closure, 
or if necessary post-closure, is approved by the Secretary, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.226(d) (1)) 

The Permittee shall retain records for the Landfill Leachate 
Collection and Removal System (LCRS), LDRS, and VZMS until the 
completion of post-closure care for the Landfill is approved by 
the Secretary, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 2 6 4 . 3 0 3 (c) ( 1) ) ; 

2.12.1.k.ii Record Information 

Records for monitoring information shall include, as required by 
2 0. 4 . 1. 9 0 0 NMAC (incorporating 4 0 CFR 2 7 0 ( 3 0) ( j) ( 3) ) : 

• the date, exact place, and time of sampling or 
measurements; 

• the name of the individual(s) who perform the 
sampling or measurements; 

• the date(s) analyses are performed; 

• the name and address of the laboratory that 
performed the analyses; 

• the name of the individual(s) who perform the 
analyses; 

• the analytical techniques or methods used; and 
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• the result of such analyses; 

2.12.1.1 Corrective Action Records 

For a unit undergoing corrective action under Permit Parts 9 or 
10, the Permittee shall retain, until completion of the 
corrective action has been approved by the Secretary, records of 
all monitoring information, waste analyses, and all other 
pertinent data and information used to prepare the appropriate 
documents required for the action by this Permit, as required by 
20.4.1.900 NMAC (incorporating 40 CFR 270.30(j) (2) and 
270.31(b)) 

2.12.1.m Grid 11 Cell 11 Map 

The Permittee shall maintain the grid 11 cell 11 map of the Landfill 
and location identification of the waste placed in the Landfill 
in the Operating Record, in accordance with Permit Conditions 
6.7.1.a; and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
2 6 4 . 7 3 (b) ( 2) and 2 6 4 . 3 0 9) . 

2.12.1.n Other Records 

The Permittee shall retain records of all other data used to 
prepare documents required by this Permit, copies of all other 
reports and records required by this Permit, and records of all 
data used to complete the Permit Application, for a period of 
three years from the date of the report, record, certification, 
or application, as required by 20.4.1.900 NMAC (incorporating 40 
CFR 2 7 0 . 3 0 ( j ) ( 2) ) . 

2.12.2 Reporting Requirements 

In addition to the documents, certifications, and other 
information required before the initiation of operations at the 
Facility under Permit Condition 1.10, the Permittee shall submit 
to the Secretary as applicable during the operating life and 
closure and post-closure care periods of the Facility all the 
reports, documents, certifications, notifications, and other 
submittals as applicable, required at Table 2-3, 
Reporting/Notification/Certification Requirements. Reports which 
shall be submitted include, but are not limited to, the reports 
identified at Permit Conditions 2.12.2.a through 2.12.2.d. 
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2.12.2.a Biennial Report 

The Permittee shall submit to the Secretary a single copy of the 
biennial report by March 1 of each even-numbered year. The 
biennial report shall include the information required at 
20.4.1.500 NMAC (incorporating 40 CFR 264.75), and shall be 
submitted on EPA form 8700-13B. The biennial report shall 
include a copy of the annual certified statement regarding the 
Waste Minimization Program required at Permit Condition 2.13, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.75(h) 
through 40 CFR 264.75(j)). 

2.12.2.b Quarterly Report 

The Permittee shall submit a quarterly report on the status of 
operations for the previous three months at the Facility to the 
Secretary. The report shall be due 60 days after the reporting 
period has ended. The report shall provide an update on 
activities carried out during the reporting period, including: 

• quantities of hazardous wastes stored, treated, 
and/or disposed in the Landfill (including waste 
generated on-site), by EPA Hazardous Waste Numberi 

• a discussion of spills and releases which have 
occurred during the reporting period, and 
subsequent actions takeni 

• any variances or discrepancies from this Permiti 

• monitoring results, including raw data, of the 
monitoring of the LCRS and LDRS at the Surface 
Impoundment and Landfill, of the monitoring of the 
VZMS, and all other monitoring requirements of 
this Permit, as required by 20.4.1.900 NMAC 
(incorporating 40 CFR 270.30(1) (4) and 270.31(c)) i 
and 

• a summary of operation and maintenance activities 
for the VZMS, in accordance with Permit Condition 
7.6, and for the LCRS and LDRS, at the Surface 
Impoundment and Landfill. 

The report shall also include a discussion of planned activities 
for the upcoming three-month period, including any necessary 
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changes or modifications in operating activities approved under 
this Permit. 

2.12.2.c Waste Minimization Program Certification 

The Permittee shall submit a copy of the annual certified 
statement regarding the Waste Minimization Program required at 
Permit Condition 2.13 to the Secretary by December 1 for the 
previous year ending September 30, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.75(i)). 

2.12.2.d Reporting - Noncompliance with the 40 CFR 264, CC 
Exemption 

The Permittee shall report to the Secretary each occurrence, 
within 15 calendar days of the time the Permittee becomes aware 
of the occurrence, whenever hazardous waste is placed in a waste 
management unit in noncompliance with the exemption from the 
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264, 
Subpart CC) provided at Permit Condition 2.15.2.a; as specified 
at Permit Attachment G, Air Quality; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.1090(a)) 

2.13 WASTE MINIMIZATION PROGRAM 

The Permittee shall institute a program, as specified at Permit 
Attachment A, Section 9.0, Waste Management, to reduce the volume 
and toxicity of hazardous wastes generated at the Facility to the 
degree determined by the Permittee to be economically feasible. 
Suggested criteria for the program include: 

(1) any written policy or statement that outlines 
goals, objectives, and/or methods for source 
reduction and recycling of hazardous waste at the 
Facility; 

(2) any employee training or incentive program 
designed to identify and implement source 
reduction and recycling opportunities; 

(3) any source reduction and/or recycling measures 
implemented in the last five years or planned 
for the near future; 

(4) an itemized list of the dollar amounts of capital 
expenditure (plant and equipment) and operating 
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2.14 

2.14.1 

2.14.1.a 

costs devoted to source reduction and recycling of 
hazardous waste; 

(5) factors that have prevented source reduction 
and/or recycling; 

(6) an investigation of additional waste minimization 
efforts that could be implemented at the Facility. 
This investigation would analyze the potential for 
reducing the quantity and toxicity of each waste 
stream through recycling and all other appropriate 
means. The analysis would include an assessment 
of the technical feasibility/ cost/ and potential 
waste reduction for each option; 

(7) a flow chart or matrix detailing all hazardous 
wastes produced by quantity/ type 1 and building or 
area; 

(8) a demonstration of the need to use those processes 
which produce a particular hazardous waste due to 
a lack of alternative processes or available 
technology which would produce less hazardous 
waste; 

(9) a description of the waste minimization 
methodology employed for each related process at 
the Facility which shows whether source reduction 
or recycling is being employed; and 

(10) a description of the changes in volume and 
toxicity of waste actually achieved during the 
year in comparison to previous years. 

TRANSPORTATION OF HAZARDOUS WASTE 

Transportation of Hazardous Waste to the Facility 

Manifest Requirements 

The Permittee shall comply with the manifest requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.71). 

2.14.1.b Manifest Discrepancies 

Upon discovering a significant discrepancy/ as identified at 
Permit Attachment F 1 Section 4.4 1 and at 20.4.1.500 NMAC 
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(incorporating 40 CFR 264.72(a)), between the quantity or type of 
waste designated on the manifest and the quantity or type of 
waste actually received at the Facility, the Permittee shall 
attempt to reconcile the discrepancy with the generator or 
transporter. If the discrepancy is not resolved within 90 days 
after receiving the waste, the Permittee shall immediately submit 
to the Secretary a letter describing the discrepancy and attempts 
to resolve it, and a copy of the manifest, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.72(b)) 

2.14.1.c Unmanifested Waste Report 

If the Permittee accepts for treatment, storage, or disposal any 
hazardous waste from an off-site source without an accompanying 
manifest, and if the waste is not excluded from the manifest 
requirements by the conditionally exempt small quantity generator 
exclusions contained at 20.4.1.500 NMAC (incorporating 40 CFR 
261.5), then the Permittee shall prepare and submit to the 
Secretary a single report within 15 calendar days after receipt 
of the waste. The unmanifested waste report shall contain the 
information required at 20.4.1.500 NMAC (incorporating 40 CFR 
264.76) 

2.14.2 

2.14.2.a 

Transportation of Hazardous Waste On-Site at the 
Facility 

Traffic Control Procedures 

The Permittee shall transport hazardous waste on-site using the 
traffic control procedures and traffic patterns specified at 
Permit Attachment A, Section 1.4, Traffic Patterns. All vehicles 
carrying hazardous waste shall use only the entrance, access, and 
perimeter roads depicted at Permit Attachment L1, Drawing No. 26 
(2 of 2) . 

2.14.2.b Dust Control Procedures 

2.14.2.b.i Dust Suppression 

The Permittee shall not use waste or used oil or any other 
material which is contaminated with dioxins, PCBs, or any other 
hazardous waste, other than a waste identified solely on the 
basis of ignitability, for dust suppression or road treatment, as 
required by 20.4.1.700 NMAC (incorporating 40 CFR 266.23(b)). 
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2.14.2.b.ii Other Dust Control Procedures 

The Permittee shall apply the dust control procedures specified 
at Permit Attachment A, Section 2.5.1.7, Wind Dispersal Control 
Procedures, to control the dust generated from the surface of the 
daily landfill soil cover. 

2.14.3 Decontamination of Equipment and Vehicles 

The Permittee shall ensure that any vehicles or equipment which 
have come in contact with hazardous waste in any storage or 
treatment area and/or which have been in contact with hazardous 
waste in the Landfill are sufficiently decontaminated prior to 
their further movement to prevent contamination of uncontaminated 
areas of the Facility as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.31)). Wash water generated from truck 
or equipment decontamination shall be collected, tested, and 
treated, and disposed as specified at Permit Attachment F, 
Section 4.5.6. 

2.15 AIR QUALITY PROTECTION 

2.15.1 40 CFR, Subpart BB 

2.1S.l.a Compliance and Exemption 

The Permittee shall manage waste with an organic concentration of 
at least 10 percent by weight in compliance with the requirements 
of 20.4.1.500 NMAC (incorporating 40 CFR 264.1050(b) (1)). Waste 
with an organic concentration of less than 10 percent by weight 
is exempt from the requirement to comply with 20.4.1.500 NMAC 
(incorporating 40 CFR, Subpart BB). 

Alternatively, the Permittee may elect to demonstrate compliance 
with this Permit Condition through compliance with a New Source 
Air Emissions Permit, to the extent that the documentation 
required under the New Source Air Emissions Permit duplicates the 
documentation required under this Permit Condition, in accordance 
with 20.4.1.500 NMAC (incorporating 40 CFR 264.1064(m)). 

2.15.1.b Waste Determination 

The Permittee shall use the test methods contained at 20.4.1.500 
NMAC (incorporating 40 CFR 264.1063(d)), to make a determination 
of compliance with Permit Conditions 2.4.2.b.i and 2.15.1.a for 
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each waste stream managed at the Facility, as specified at Permit 
Attachment F1, Section 4.5.1.3, Additional Analysis to Ensure 
Compliance with Regulatory and Operational Limits. 

2.15.2 40 CFR, Subpart CC 

2.15.2.a Compliance and Exemption 

The Permittee shall manage waste with an average volatile organic 
concentration equal to or greater than 500 parts per million by 
weight (ppmw) at the point of waste origination in compliance 
with the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
264, Subpart CC). Waste with an average volatile organic 
concentration less than 500 ppmw at the point of waste 
origination is exempt from the requirement to comply with 
20.4.1.500 NMAC (incorporating 40 CFR 264, Subpart CC), in 
accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
264.1082 (c) (1)) . 

Alternatively, the Permittee may elect to demonstrate compliance 
with this Permit Condition by documentation of compliance with a 
New Source Air Emissions Permit, to the extent that the 
documentation required under the New Source Air Emissions Permit 
duplicates the documentation required under this Permit 
Condition, in accordance with 20.4.1.500 NMAC (incorporating 40 
CFR 264.1089(h)). 

2.15.2.b Initial Waste Determination 

The Permittee shall use the test methods contained at 20.4.1.500 
NMAC (incorporating 40 CFR 264.1083) to make an initial 
determination of compliance with Permit Conditions 2.4.2.b.i and 
2.15.2.a for each waste stream managed at the Facility, as 
specified at Permit Attachment F1, Section 4.5.1.3. The initial 
determination shall be made before the first time a waste stream 
is placed in a permitted unit, and thereafter the determination 
for that waste stream shall be reviewed as necessary once every 
12 months following the date of the initial determination, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.1082 (c) (1)) . 

2.15.2.c Waste Determination after Process Change 

The Permittee shall perform a new waste determination of 
compliance with Permit Conditions 2.4.2.b.i and 2.15.2.a for any 
waste stream whenever changes to the source generating the waste 
stream are reasonably likely to cause the average volatile 
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concentration of the waste stream to increase to a level that is 
equal to or greater than the applicable volatile organic limit, 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.1083 (b) (1) (ii)). 

2.15.2.d Waste Determination by the Secretary 

The Secretary may at any time perform or request the Permittee to 
perform a waste determination for the average volatile organic 
concentration at the point of waste origination for a hazardous 
waste that is exempted from the requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR 264, Subpart CC), in accordance with 
20.4.1.500 NMAC (incorporating 40 CFR 264.1082(d)) 

2.16 GENERAL CLOSURE REQUIREMENTS 

The Permittee shall close the Facility, or any permitted unit at 
the Facility, as specified at Permit Attachment 0, Closure Plan; 
and as required by Permit Part 8 and 20.4.1.500 NMAC 
(incorporating 40 CFR 264.110 through 264.116). 

2.17 GENERAL POST-CLOSURE CARE REQUIREMENTS 

The Permittee shall conduct post-closure care for the Landfill, 
or any other permitted unit that must be closed as a landfill, as 
specified at Permit Attachment P, Post-Closure Care; and as 
required by Permit Part 8 and 20.4.1.500 NMAC (incorporating 40 
CFR 264.117 through 264.120). 

2.18 

2.18.1 

2.18.1.a 

LIABILITY COVERAGE 

Sudden Accidental Occurrences 

Liability Coverage Requirements for Sudden 
Accidental Occurrences 

The Permittee shall have and maintain liability coverage for 
sudden accidental occurrences in the amount of one million 
dollars ($1,000,000) per occurrence, with an annual aggregate of 
at least two million dollars ($2,000,000), exclusive of legal 
defense costs, as required by 20.4.1.500 NMAC (incorporating 40 
C FR 2 6 4 . 14 7 ( a ) ) . 
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2.18.1.b Documentation of Liability Coverage for Sudden 
Accidental Occurrences 

The Permittee shall demonstrate to the Secretary, for approval, 
continuous compliance with the liability coverage required under 
Permit Condition 2.18.1.a, in accordance with Permit Condition 
1.10, at least 60 days before receiving hazardous waste for 
management, treatment, storage, or disposal at the Facility, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.147(f) (4)) 
This liability coverage shall be effective before the first 
receipt of hazardous waste at the Facility. 

2.18.2 

2.18.2.a 

Nonsudden Accidental Occurrences 

Liability Coverage Requirements for Nonsudden 
Accidental Occurrences 

The Permittee shall have and maintain liability coverage for 
nonsudden accidental occurrences in the amount of three million 
jollars ($3,000,000) per occurrence, with an annual aggregate of 
at least six million dollars ($6,000,000), exclusive of legal 
defense costs, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.147 (b)) . 

2.18.2.b Documentation of Liability Coverage for Nonsudden 
Accidental Occurrences 

The Permittee shall demonstrate to the Secretary, for approval, 
continuous compliance with the liability coverage required under 
Permit Condition 2.18.2.a, at least 60 days before receiving 
hazardous waste for management, treatment, storage, or disposal 
at the Facility, in accordance with Permit Condition 1.10. The 
liability coverage shall be as required at 20.4.1.500 NMAC 
(incorporating 40 CFR 264.147(b)). 

This liability coverage shall be effective before the first 
receipt of hazardous waste at the Facility, in accordance with 
Permit Condition 1.10. 

2.19 

2.19.1 

FINANCIAL INCAPACITY OF OWNERS OR OPERATORS, 
GUARANTORS, OR FINANCIAL INSTITUTIONS 

Bankruptcy 

The Permittee shall notify the Secretary by certified mail of the 
commencement of bankruptcy, and the name of any guarantor, within 

2-35 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No. NM0001002484 

ten days after commencement of the proceeding, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.148(a)). 

2.19.2 Other Financial Assurance 

The Permittee shall establish other financial assurance or 
liability coverage within 60 days from the date the trustee or 
institution issuing the surety bond, letter of credit, or 
insurance policy declares bankruptcy; otherwise the Permittee 
shall be deemed to be without the required financial assurance, 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 264.148(b)). 

2.20 FINANCIAL RESPONSIBILITY 

The Permittee shall maintain financial assurance for both closure 
and post-closure costs and comply with all applicable 
requirements of 20 4.1.500 NMAC (incorporating 40 CFR Part 264, 
Subpart H), and Permit Condition 8.3. 

TABLE 2-1 

PERMITTED HAZARDOUS WASTES 

D Codes 1 F Codes 2 K Codes 3 P Codes" U Codes 5 

DOOl - Igni tabili tyb F001-F012 KOOl-KOll POOl-POlS U001-U012 

D002 - Corrosi vi tyb F019 K013-K052 P020-P024 U014-U039 

D003 - Reacti vi tyb F024-F025 K060-K062 P026-P031 U041-U053 

D004-D043 F032 K064-K066 P33-P034 U055-U064 

F034-F035 K069 P036-P051 U066-U099 

F037-F039 K073 P056-P060 Ul05-Ul38 

K083-K088 P062-P078 Ul40-Ul74 

K090-K091 P081-P082 Ul76-Ul94 

K093-Kll8 P084-P085 Ul96-Ul97 
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K123-K126 P087-P089 U200-U211 

K131-K132 P092-P099 U213-U223 

K136 P101-P106 U225-U228 

K141-K145 P108-P116 U234-U240 

Kl47-K151 P118-P123 U243-U244 

U246-U249 

U328 

U353 

U359 

1 Wastes exhibiting the characteristics of ignitability, reactivity, 
corrosivity, and/or toxicity 

2 Wastes from non-specific sources 

3 Wastes from specific sources 

4 Discarded commercial chemical products, off-specification species, 
container residues, and spill residues thereof 

5 P Code wastes identified as toxic wastes 

6 Only those ignitable, corrosive, or reactive wastes that can be treated 
by permitted methods at the Facility prior to placement in the Landfill 
shall be accepted. 
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TABLE 2-2 

RECORDKEEPING REQUIREMENTS 

PERMIT PERMIT 
NUMBER CONDITION 

1. 9.1 Documents to be Maintained until Completion of 
Closure 

1. 9. 2 Documents to be Maintained until Completion of 
Post-Closure Care 

2.5.1 General Waste Analysis Requirements 

2.5.3.a.ii Representative Sample Evaluation 

2.5.6 Individual Sampling and Analysis Protocols 

2.7.3 Recordkeeping - Inspection Logs 

2.8.3 Recordkeeping - Personnel Training Documents and 
Records 

2.9.2 Recordkeeping - Precautions for Ignitable, 
Reactive, or Incompatible Waste 

2.10.5 Arrangements with Local Authorities 

2. 11.2 Copies of the Contingency Plan 

2. 11.6 Reporting and Recordkeeping - Contingency Plan 
Implementation 

2.12.1 Recordkeeping Requirements 

2.12.1.a Operating Record 

2.12.1.b Facility Notification to Off-Site Generators 

2.12.1.c Generator Notifications and Certifications 

2.12.1.d Manifest Records 
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PERMIT PERMIT 
NUMBER CONDITION 

2.12.1.e Waste Analysis for Waste Acceptance 

2.12.1.f Recordkeeping - 40 CFR 264, Subpart BB Exemption 

2.12.1.g Recordkeeping - 40 CFR 264, Subpart cc Exemption 

2.12.1.h Recordkeeping - 40 CFR 264, Subpart cc Compliance 

2.12.1.i Waste Stream Tracking 

2.12.1.j Waste Minimization Program 

2.12.1.k.i Monitoring Information 

2.12.1.1 Corrective Action Records 

2.12.1.m Grid Map 

2.12.1.n Other Records 

CONTAINERS 

3.7.l.a General Recordkeeping Requirements 

3.7.l.b Ignitable or Reactive Wastes 

3.7.l.c 40 CFR Part 264, Subpart BB and cc Exemptions 

3.7.l.d 40 CFR 264, Subpart cc Compliance 

3.7.1.e 40 CFR 264, Subpart cc 

TANKS 

4.2.6 Required Certification 

4.7.l.a Inspection Records 

4.7.l.b Ignitable, Reactive, or Incompatible Wastes 

4.7.1.c 40 CFR 264, Subpart BB Records 
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PERMIT PERMIT 
NUMBER CONDITION 

4.7.l.d 40 CFR 264, Subpart CC Records 

SURFACE IMPOUNDMENT 

5.5.3 Action Leakage Rate 

5.7.1 Recordkeeping Requirements 

5.7.l.a Inspection Logs 

5.7.l.b Ignitable, Reactive, or Incompatible Waste 

5.7.l.c LDRS and VZMS Data 

5.7.l.d 40 CFR 264, Subpart BB Records 

5.7.l.e 40 CFR 264, Subpart cc Records 

LANDFILL 

6.7.1 Recordkeeping Requirements 

6.7.l.a Grid "Cell" Location 

6.7.l.b Inspection Logs 

6.7.l.c LDRS, LCRS, and VZMS Monitoring Data 

VADOSE ZONE MONITORING 

7.2.4 Well Surveys 

7.2.6 Continuous Core 

7.2.9 Well Completion Logs 

7.3.2 Leachates 

7.4.10 Sampling Record 

7.7.1 Recordkeeping - General 
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PERMIT PERMIT 
NUMBER CONDITION 

CLOSURE I POST-CLOSURE 

8.l.ll.d Landfill VZMS Monitoring 

8.3.l.d Recordkeeping - Cost Estimates for Closure and 
Post-Closure Care 

CORRECTIVE ACTION FOR REGULATED UNITS 

9.5 Recordkeeping - General 
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TABLE 2-3 

REPORTING/CERTIFICATION/NOTIFICATION REQUIREMENTS 

PERMIT NUMBER PERMIT CONDITION 

1. 2. 2 Permit Renewal 

1. 2. 4 Transfer of Permit 

1. 5. 6 Duty to Provide Information 

1. 5. 7 Disclosure Statement 

1.5.9.a Reporting Planned Changes 

1.5.9.b Reporting Anticipated Noncompliance 

1.5.9.c.i Submittal of Construction Certification and As-
Built Specifications 

1.5.9.d Twenty-Four Hour and Subsequent Reporting 

1.5.9.d.i Oral Report 

1.5.9.d.iii Written Submission 

1.5.9.e Contingency Plan Implementation 

1.5.9.f Other Noncompliance 

1.5.9.g Other Information 

2.3.1 Imported Waste Notification 

2.10.5 Notification of Agreements with Local Authorities 

2.11.2 Copies of the Contingency Plan 

2. 11.3 Amendments to the Contingency Plan 

2 .11. 5 Updated Contingency Plan 

2.11.5.a List of Emergency Coordinators 
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PERMIT NUMBER PERMIT CONDITION 

2.11.5.b Emergency Response Team Members 

2.11.5.c Evacuation Plan 

2.11.5.d Procedures in Case of Surface Impoundment Failure 

2.11.5.e Decontamination of Personnel and Equipment 

2.11.5.f Loss of Electrical Power in the Stabilization 
Building 

2.11.6 Reporting and Recordkeeping - Contingency Plan 
Implementation 

2.12.2 Reporting Requirements 

2 .. 12.2.a Biennial Report 

2.12.2.b Quarterly Report 

2.12.2.c Waste Minimization Program Certification 

2.12.2.d Reporting - Noncompliance with the 40 CFR 264, 
Subpart cc Exemption 

2.14.1.b Manifest Discrepancies 

2.14.1.c Unmanifested Waste Report 

2.18 Liability Coverage 

2.19 Financial Incapacity 

CONTAINERS 

3.7.2.a 40 CFR 264, Subpart CC Noncompliance 

TANKS 

4.5.l.b Containment of Visible Releases 

4.7.2.a Leak or Spill Reporting 

4.7.2.a.i Oral Report 
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PERMIT NUMBER PERMIT CONDITION 

4.7.2.a.ii Written Report 

4.7.2.b Reporting Noncompliance - 40 CFR 264, Subpart cc 

4.7.3.b Certification Reporting after Major Repairs 

SURFACE IMPOUNDMENT 

5.7.2.a Notification of Sudden Drop in a Pond Liquid Level 

5.7.2.a.i Oral Report 

5.7.2.a.ii Written Report 

5.7.2.b Submittals after ALR Exceedance 

5.7.2.b.i Written Notification of ALR exceedance 

5.7.2.b.ii Preliminary Assessment 

5.7.2.b.iii Data submittal 

5.7.2.c Noncompliance with the 40 CFR 264, Subpart cc 
Exemption Requirements 

5.7.3.b Dike Recertification 

5.7.3.c Liner Recertification 

LANDFILL 

6.2.1.f Access Ramps 

6.2.1.g.i Landfill Stormwater Collection Basin 

6.2.1.g.ii Landfill Contaminated Water Collection Basin 
Construction and Removal 

6.7.2.a Waste Identification and Location within the 
Landfill 

6.7.2.c Response Actions 

VADOSE ZONE MONITORING 
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PERMIT NUMBER PERMIT CONDITION 

7 .1. 2 Duty to Initiate Corrective Action 

7 .1. 3 Duty to Remove Non-Leachates 

7.3.1.a Time-Frame for Establishment of a Non-Leachate 
Indicator Parameter List and Baseline 
Concentrations 

7.3.1.b Reporting - Baseline Values for Non-Leachates 

7.3.2.a Monthly Sampling 

7.3.2.b Biennial Sampling 

7.5 Release Assessment 

7.6 VZMS Maintenance 

7.7.2.a First Quarterly Report 

7.7.2.b Quarterly Reports 

7.7.2.c Biennial Report 

7.7.2.d Special Reports 

CLOSURE I POST-CLOSURE 

8.1.3.a Notification of Closure 

8 .1. 5 Closure Certification 

8 .1. 6 Survey Plat 

8.1.7.a Sampling Records 

8.1.7.b Quarterly Reports 
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PERMIT NUMBER PERMIT CONDITION 

8.1.7.c Final Closure Report 

8.1.10.b Surface Impoundment Permit Modification 

8.1.10.c Permit Modification for Closure as a Landfill 

8 .1.11.b Landfill Permit Modification 

8.2.2 Post-Closure Care Plan Modification 

8.2.2.a Amendment When necessary 

8.2.2.b Surface Impoundment Post-Closure Care Plan 
Modification 

8.2.2.c Tank System post-Closure Care Plan Modification 

8.2.8 Annual Reports 

8.2.9 Certification of Post-Closure Care Completion 

8.2.11 Post-Closure Notices 

8.2.11.b.i Record of Notation 

8.2.11.b.ii Certification of Deed Notification 

8.2.12 Removal of Hazardous Materials 

8.3.1.a Latest Closure Cost Estimates 

8.3.2 Financial Assurance for Closure and Post-Closure 
Care 

CORRECTIVE ACTION FOR REGULATED UNITS 

9.3.1 Notification of Release 

9.3.2 Verification Sampling Report 

9.3.3.a Immediate Response Action Report 

9.3.3.b Response Action Effectiveness Report 
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PERMIT NUMBER PERMIT CONDITION 

9.3.4 Independent Assessment 

9.3.6 Monthly Corrective Action Progress Report 

9.3.7 Regulated Unit Investigation Work Plan 

9.3.8 Ground Water Monitoring Work Plan 

CORRECTIVE ACTION FOR SWMUs 

10 .1. 2 Notification of Newly Discovered SWMUs and AOCs 

10.2 Facility Corrective Action Work Plan 

10.3.2 Background Soil Concentrations Work Plan 

10.4.1 Notification of Newly Discovered SWMUs and AOCs 

10.4.2 Notification of a Release From a SWMU or AOC 

10.4.3 SWMU Assessment Report 

10.5.1 Notification of a Release 

10.6.1 Confirmatory Sampling Work Plan 

10.6.4 Confirmatory Sampling Report 

10.7.1 RCRA Facility Investigation Work Plan 

10.7.3.a RCRA Facility Investigation Report 

10.7.5 Quarterly Reports 

10.8.1 Interim Measures Work Plan 

10.8.3.a Interim Measures Progress Report 

10.8.3.b Interim Measures Final Report 

10.9.1 Corrective Measures Study Work Plan 

10.9.3 Corrective Measures Study Final Report 
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PERMIT CONDITION 

Assurance Report 

10.10.4 Permit Modification for Completion of Corrective 
Action 

10.11 Ground Water Monitoring Work Plan 
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HAZARDOUS WASTE STORAGE IN CONTAINERS 

HIGHLIGHTS 

This Part contains conditions for storage of hazardous waste in 
containers at the Triassic Park Waste Disposal Facility (the 
Facility). Conditions are included for the maximum volumes and 
kinds of waste that can be stored in containers and for 
management and closure of the container storage units. Standards 
for construction and for operation and maintenance of the storage 
units are also included. 

Container storage consists of two permitted areas: the Drum 
Handling Unit and the Roll-Off Container Storage Area. The 
location of the container storage units within the Facility is 
provided at Permit Attachment Ll, Engineering Drawings, Drawing 
No. 4. Information on construction and management of hazardous 
waste in the container storage areas is provided at Permit 
Attachments A, General Facility Description and Information, 
Section 2.2, Container Storage Areas; and L, Engineering Report, 
Sections 5.0, Truck Roll-Off Area, and 7.0, Drum Handling 
Facility. 

The Drum Handling Unit is an open-sided building with a roof that 
extends over the entire floor and truck docking area. The 49,265 
square feet total floor area contains 7 drum storage cells, with 
each cell capable of storing 160 55-gallon drums. Ignitable, 
reactive, or incompatible wastes are segregated in separate cells 
as specified at Permit Attachment A, Section 2.2. Two of the 
cells are designated for storage of polychlorinated biphenyl 
(PCB)-contaminated waste and are isolated from the other drum 
storage cells by a 6-inch high by 41-inch wide berm that 
surrounds the PCB cells. The remaining five cells are also 
separated by berm walkways. The drums are placed in four rows, 
two drums deep, and two 12-foot wide aisles provide access for 
the forklift to place and remove drums. 

The base of the Drum Handling Unit consists of a compacted 
subgrade of non-swelling soils, a 60-mil high-density 
polyethylene (HDPE) geomembrane liner, cushion geotextile, and 
one foot of foundation sand underlying the building floor. The 
floor is constructed of steel-reinforced cast-in-place concrete 
covered by a chemical-resistant epoxy coating. The floor serves 
as the primary containment system. 

The floor of each cell slopes towards a trench covered by steel 
grating. Each trench leads to a dual sump system for that cell 
where any spilled liquids can be collected and removed. The 
trench and sump system incorporates a geomembrane liner, leak 
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detection and removal system (LDRS), and leachate collection and 
removal system (LCRS). The leachate collection sump and drain 
system has a total fluid capacity of 2,110 gallons, which exceeds 
the required ten percent (880 gallons) of allowable container 
volume (160 55-gallon drums or 8,800 gallons) for each cell. 

The Roll-Off Container Storage Area is an uncovered, single-lined 
system consisting of a prepared subgrade, a geomembrane 
underliner, a geonet drainage layer, a geotextile filter layer, a 
soil subbase layer, and a surface gravel layer. The Area is 
surrounded by a berm with a height ranging from two to eight 
feet. This berm diverts run-on surface water around the 
perimeter of the truck roll-off area. The storage areas are 
accessed by 20-foot-wide compacted soil ramps at the center of 
each cell. Culverts under each of the access ramps allow surface 
water flow to the west toward the run-off Stormwater Detention 
Basin. The Area consists of two cells that are separated by a 
berm with a minimum interior height of two feet. Each cell is 
approximately 310 feet long by 180 feet wide and can stage 66 40-
cubic yards roll-off containers. 

The west cell (the Incoming Waste Cell), approximately one-half 
of the area, holds tarped, U.S. Department of Transportation 
(DOT)-approved, lined roll-off containers holding non-stabilized 
hazardous waste prior to treatment. Each container and its 
plastic bed liner comprise a double-lined system. 

Secondary containment consists of a berm surrounding the Incoming 
Waste Cell, sloping floor, and sump incorporated into the 
drainage layer for leak detection and removal. The sump system 
has a total fluid capacity of 1,406 gallons, which exceeds the 
required ten percent of allowable container volume. The Roll-Off 
Storage Area drainage sump is monitored visually to determine 
whether pumping is required. Precipitation collected in the sump 
is removed by vacuum truck. 

Waste is characterized and screened as part of the waste 
acceptance procedures. Roll-off containers are inspected for 
free liquids prior to acceptance at the Incoming Waste Cell. 
Free liquids detected are removed and stabilized. Roll-Offs 
containing free liquids are not stored in the Truck Roll-Off 
Area. 

The east cell (the Stabilized Waste Cell) serves as a staging 
area for roll-off bins containing post-treatment stabilized waste 
awaiting landfill disposal approval. Construction is identical 
for the west and east cells. 

Waste is transferred to both cells by generator or Facility 
trucks. After delivery, the trucks are decontaminated, if 
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necessary, at the Truck Wash Area, which is operated as a RCRA 
90-day storage area. 

Hazardous waste containing volatile organic concentrations equal 
to or greater than 500 parts per million by weight (ppmw) is 
permitted for storage in containers, provided that these 
containers are managed in compliance with the Container Level 1 
or Level 2 standards required by 20.4.1.500 NMAC (incorporating 
40 CFR 264.1086). This waste goes directly from the storage 
areas to the Landfill for final disposal; therefore, waste 
containing volatile organics which are permitted to be stored in 
this area is restricted to waste that, upon acceptance at the 
Facility, already meets the Land Disposal Restrictions (LDR) 
treatment standards and that does not contain free liquids. 
Wastes requiring Container Level 3 management are not permitted 
for management at the Facility. 

3.1 GENERAL REQUIREMENTS FOR CONTAINER STORAGE 

3.1.1 Permitted Storage in Drums 

The Permittee shall store hazardous waste in drums only in cells 
at the Drum Handling Unit, as identified at Table 3-1, Permitted 
Drum Storage Unit, and as specified at Permit Attachment A, 
Section 2.2.1.3, Storage Limits. The volume of hazardous waste 
that may be stored in the Drum Handling Unit is limited to the 
maximum capacity identified at Table 3-1, and as specified at 
Permit Attachment A, Section 2.2.1.3. 

The Drum Handling Unit, as identified in Table 3-1, is one 
permitted unit. 

3.1.2 Permitted Storage in Roll-Off Containers 

The Permittee shall store hazardous waste in roll-off containers 
or roll-off container equivalents only in the Roll-Off Container 
Storage Unit, as identified at Table 3-2, Permitted Roll-Off 
Container Storage Unit, and as specified at Permit Attachment A, 
Section 2.2.2.3, Storage Limits. The volume of hazardous waste 
that may be stored in the Roll-Off Container Storage Unit is 
limited to the maximum capacity identified at Table 3-2, and as 
specified at Permit Attachment A, Section 2.2.2.3. 

The Roll-Off Container Storage Unit, as identified in Table 3-2, 
is one permitted unit. 
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3.1.3 Permitted Wastes in Containers 

The Permittee shall store in containers only those hazardous 
wastes identified at Table 2-1, Permitted Hazardous Wastes, 
subject to the prohibitions contained at Permit Condition 3.1.4. 

3 .1. 4 Prohibited Wastes in Containers 

3.1.4.a General Waste Prohibition 

The Permittee is prohibited from storing in containers those 
wastes identified at Permit Condition 2.4.2 and Permit Attachment 
F, Waste Analysis Plan, Section 4.1.2, Prohibited Waste. 

3.1.4.b Polychlorinated Biphenyl-Contaminated Waste 

The Permittee may store PCB-contaminated waste, as identified at 
Permit Condition 2.4.1.b, in the Container Storage Areas. 

3.2 CONTAINER STORAGE AREAS CONSTRUCTION 

3.2.1 Construction Requirements 

The Permittee shall construct the Drum Handling Unit and loading 
dock area, and the Roll-Off Container Storage Area, as specified 
at Permit Attachments A, Sections 2.2.1, Drum Handling Unit, and 
2.2.2, Roll-Off Storage Area; L, Sections 5.0 and 7.0; L1, 
Drawings Nos. 37 through 39 and 41 through 43; and L2, 
Specifications for Landfill, Surface Impoundment and Associated 
Facilities Liner and Cover System Construction. 

3.2.2 Secondary Containment 

The Permittee shall construct and operate the secondary 
containment systems for each cell in the Drum Handling Unit, 
including the LDRSs and LCRSs, and the secondary containment 
system, including the LDRS, for the Roll-Off Container Storage 
Unit, as specified at Permit Attachments A, Sections 2.2.1.1, 
Containment and Detection of Releases [Drums], and 2.2.2.1, 
Containment and Detection of Releases [Roll-Off Containers]; L, 
Sections 5.0 and 7.0; L1, Drawings Nos. 39 and 43; and L2; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.175). 

3.2.3 Berms 

The Permittee shall construct and maintain the earthen berms 
surrounding the Truck Roll-Off Storage Area so that there are no 
cracks or gaps that could adversely impact the integrity of the 
secondary containment system, and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.175). The Permittee shall construct 
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the perimeter berm so that the berm is from 2 to 10 feet high and 
slopes at 3H:1V to the floor of the Roll-Off Storage Area, as 
specified at Permit Attachments L, Sections 5.1.1, General, and 
5.1.2, Truck Roll-Off Area Layout; and L1, Drawing No. 41. The 
Permittee shall construct this berm and the separator berm 
between the two storage cells as shown at Permit Attachment L1, 
Drawing No. 41 (1 and 2 of 2), and using the appropriate 
construction specifications contained at Permit Attachment L2. 

3.3 GENERAL OPERATING REQUIREMENTS FOR CONTAINERS 

The Permittee shall manage containers as specified at Permit 
Attachment A, Section 2.2; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR Part 264, Subpart I). 

3.3.1 DOT Requirements 

The Permittee shall use only containers that comply with the 
requirements for DOT shipping container regulations, 49 CFR 
Part 173, Shippers -General Requirements for Shipment and 
Packaging, and 49 CFR Part 178, Specifications for Packagings, 
for container storage of hazardous waste. 

3.3.2 Acceptable Storage Containers 

The Permittee is prohibited from storing hazardous waste in any 
container other than the following, as specified at Permit 
Attachment A, Section 2.2.8, Types of Containers. 

3.3.2.a Drums 

The Permittee shall use standard 55-gallon drums with a gross 
internal volume of 7.3 cubic feet, 35-gallon (4.64 cubic feet) 
drums, or 10-gallon (1.23 cubic feet) drums. Overpack drums may 
be used as necessary. 

3.3.2.b Roll-Off Boxes 

The Permittee shall use only 40 cubic yards or similar roll-off 
boxes. 

3.3.3 Condition of Containers 

The Permittee shall manage containers as specified at Permit 
Attachment A, Section 2.2.10, Condition of Containers; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.171). If a 
container holding hazardous waste is not in good condition (e.g., 
has severe rusting or apparent structural defects) or if it 
begins to leak, the Permittee shall transfer the hazardous waste 
from such a container to a container that is in good condition. 
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3.3.4 Compatibility of Wastes with Containers 

The Permittee shall use containers made of, or lined with, 
materials that shall not react with, and are otherwise compatible 
with, the hazardous waste to be stored, so that the ability of 
the container to contain waste is not impaired, as specified at 
Permit Attachment A, Section 2.2.11, Compatibility with the 
Container; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.172) 

3.3.5 Management of Containers 

The Permittee shall keep all containers closed during storage, 
except when it is necessary to add or remove waste. The 
Permittee shall not open, handle, or store containers in a manner 
that may rupture the container or cause it to leak, as specified 
at Permit Attachment A, Section 2.2.10; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.173) 

3.3.6 Placement of Containers 

3.3.6.a Drum Handling Facility 

The Permittee shall store containers in the Drum Storage Unit in 
four rows, no more than two drums deep, as specified at Permit 
Attachments L, Section 7.1.2, Facility Layout; and L1, Drawing 
No. 37. 

3.3.6.b Placement Limitations 

The Permittee shall ensure that containers are not placed in the 
Roll-Off Container Storage Area within the limits potentially 
inundated by the 25-year, 24-hour storm event, or within four 
feet of the edge of the berm, as specified at Permit Attachment 
A, Section 2.2.2; and as shown at Permit Attachment L1, Drawing 
No. 41. 

The Permittee shall remove any accumulated water from the Roll
Off Container Storage Area after each rainfall event, as 
specified at Permit Attachment L, Section 5.1.1. 

3.3.7 Minimum Aisle Space 

The Permittee shall maintain a minimum 2.5-foot aisle space 
between the double rows of drums in the Drum Handling Building 
such that each drum can be visually inspected. Drums shall be 
stored in single rows if they are placed against a wall or other 
barrier that prohibits inspection from all sides. The Permittee 
shall place roll-off containers four feet apart and four feet 
from the edge of the berm, as specified at Permit Attachment A, 
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Section 2.2.13, Aisle Space; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.35). 

3.3.8 Labeling of Containers 

The Permittee shall label each storage container with a hazardous 
waste label identifying the contents, as specified at Permit 
Attachment A, Section 2.2.9, Labels. The label shall be clearly 
marked to indicate the date of receipt or accumulation. The 
label shall not be obscured from view during storage. 

3.3.9 Cell Identification 

The permitted Facility storage cells shall be clearly identified. 
At a minimum, storage cell information signs shall be posted to 
be clearly visible on the storage cells, indicating "RCRA PERMIT 
CELL X". The Permittee shall ensure that drum storage cells and 
roll-off containers holding ignitable, reactive, or incompatible 
wastes, or PeE-contaminated wastes, are clearly identified. 

3.3.10 Storage Time Limit 

The Permittee shall not store wastes restricted from land 
disposal in containers for longer than one year unless the 
Permittee can demonstrate that such storage is solely for the 
purpose of accumulating such quantities of hazardous waste as are 
necessary to facilitate proper treatment or disposal, as 
specified at Permit Attachment A, Section 2.1.3, Waste 
Staging/Storage; and as required by 20.4.1.800 NMAC 
(incorporating 40 CFR 268.50(c)). 

3.3.11 PCB-Contaminated Wastes 

Drums holding wastes contaminated with PCBs shall be stored only 
in the two cells in the Drum Handling Building designated for 
that purpose, as specified at Permit Attachment A, Section 
2.2.1.3; and as identified at Permit Attachment L1, Drawing No. 
37. 

3.3.12 

3.3.12.a 

40 CFR 264, Subpart CC 

Repair - Containers Using Container Level 1 
Standards 

If a defect is detected in a container using Container Level 1 
standards in accordance with Permit Condition 3.11.2.c, then the 
Permittee shall repair the defect as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.1086(c) (4) (iii)). 
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3.3.12.b Repair - Containers Using Container Level 2 
Standards 

If a defect is detected in a container that is being managed 
using Container Level 2 standards in accordance with Permit 
Condition 3.11.2.d, then the Permittee shall repair the defect as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.1086 (d) (4) (iii)). 

3.4 WASTE ANALYSIS - COMPLIANCE WITH 40 CFR 264, 
SUBPARTS BB AND CC DETERMINATION 

The Permittee shall comply with the requirements of Permit 
Conditions 2.5 (Waste Analysis Plan), 2.15.1.b (Waste 
Determination), 2.15.2.b (Initial Waste Determination), and 
2.15.2.c (Waste Determination After Process Change) for each 
waste stream in each container. This determination may include 
documentation that the waste is exempt from the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264, Subparts BB and CC), 
as provided at 20.4.1.500 (incorporating 40 CFR 264.1063(d) and 
264.1082(c)). When waste testing for average volatile organic 
concentration has not been performed or has not been completed, 
the Permittee shall manage the container in accordance with 
Permit Condition 3.11 until the waste average volatile organic 
concentration is determined. 

3.5 MANAGEMENT OF LEAKS OR SPILLS 

Upon detection of a spill or release at the Container Storage 
Units to either the surface environment or a leak detection 
system, the Permittee shall respond as specified at Permit 
Attachment C, Contingency Plan, Section 6.3.5.2, Spills, Leaks, 
or Other Releases Control Procedure, and shall make a 
determination in accordance with Permit Attachment F, Waste 
Analysis Plan, Sections 4.6, Sampling Plan, and 4.5.6, Waste 
Analysis Requirements for Waste Generated On-Site, to identify 
the nature and concentration of all waste constituents. The 
Permittee shall select an appropriate method of treatment and/or 
disposal, and shall initiate procedures for removal in a timely 
manner, as specified at Permit Attachment A, Sections 2.2.1.1 and 
2.2.2.1. 

3.6 INSPECTION SCHEDULES AND PROCEDURES 

3.6.1 Inspection Procedures 

The Permittee shall inspect the Container Storage Units and 
loading dock area to ascertain the condition of containers and 
secondary containment, safety equipment, and aisle space at least 
weekly, as specified at Permit Attachments D, Inspection 
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Procedures, Section 5.2.4, Container Storage Area Inspection 
Procedures; and D1, Inspection Schedules and Checklists; to 
detect leaking containers and deterioration of the containment 
system caused by corrosion and other factors, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.174). 

3.6.2 LDRS/LCRS at the Drum Handling Unit 

The Permittee shall inspect the LDRS and LCRS sumps at the Drum 
Handling Unit at least weekly for the presence of liquid, and 
shall otherwise manage any liquids present in the sumps, as 
specified at Permit Attachments A, Section 2.2.1.1; D, Section 
5.2.4; and D1. Pumpable quantities of liquid shall be removed by 
vacuum truck in a timely manner. 

3.6.3 LDRS at the Roll-Off Container Storage Unit 

The Permittee shall inspect the LDRS sumps at the Roll-Off 
Container Storage Unit at least weekly for the presence of 
liquid, and shall otherwise manage any liquids present in the 
sumps as specified at Permit Attachments A, Section 2.2.2.1; D, 
Section 5.2.4; and D1. Pumpable quantities of liquid shall be 
removed in a timely manner. 

3.6.4 

3.6.4.a 

Inspection for Compliance with 40 CFR 264, 
Subpart CC 

Inspection for Containers Using Container Level 1 
Standards 

The Permittee shall inspect containers that use Container Level 1 
controls, and their covers and closure devices, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.1086(c) (4) (i) and 
(c) (4) (ii). Inspection shall be at first acceptance of 
containers if the container is not emptied within 24 hours of 
acceptance. Inspection shall include determination of the 
existence of any visible cracks, holes, gaps, or other open 
spaces. Defects shall be repaired by the Permittee in accordance 
with the requirements of Permit Condition 3.3.12.a. 

3.6.4.b Inspection for Containers Using Container Level 2 
Standards 

The Permittee shall inspect containers that use Container Level 2 
controls, and their covers and control devices, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.1086(d) (4) (i) and 
(d) (4) (ii)). Inspection shall be at first acceptance of 
containers if the container is not emptied within 24 hours of 
acceptance. Inspection shall include determination of the 
existence of any visible cracks, holes, gaps, or other open 
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spaces. Defects shall be repaired by the Permittee in accordance 
with the requirements of Permit Condition 3.3.12.b. 

3.7 RECORDKEEPING AND REPORTING 

3.7.1 Recordkeeping 

3.7.1.a General Recordkeeping Requirements 

The Permittee shall keep inspection records, container storage 
waste analyses and other documentation pertaining to compliance, 
and records of maintenance performed, in the Operating Record, as 
specified at Permit Attachment N, Operations and Maintenance 
Plan, Section 3.8.1, Records; and in accordance with Permit 
Condition 2.7.3. 

3.7.1.b Ignitable, Reactive, or Incompatible Wastes 

The Permittee shall document and place in the Operating Record 
evidence of compliance with the requirements for ignitable, 
reactive, or incompatible wastes contained at Permit Conditions 
3.8 and 3.9, including the results of all waste analyses, trial 
tests, and any other documentation showing compliance, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.17(c) and 
2 64. 7 3 (b) ( 3) ) . 

3.7.1.c 40 CFR 264, Subparts BB and cc Exemptions 

The Permittee shall maintain in a log kept at the Facility all 
the information necessary to determine exemption from the 
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264, 
Subparts BB and CC), in accordance with Permit Conditions 
2.12.1.f and 2.12.1.g. 

3.7.1.d 40 CFR 264, Subpart CC Compliance 

For containers that fall under Container Level 1 standards in 
accordance with Permit Condition 3.11.2.c.ii that do not meet the 
applicable DOT regulations on packaging hazardous materials for 
transportation specified at 20.4.1.500 NMAC (incorporating 40 CFR 
264.1086(f)), the Permittee shall maintain at the Facility a copy 
of the procedures used to determine that these containers are not 
managing hazardous waste in light material service, as required 
by 2 0 . 4 . 1. 50 0 NMAC ( in corpora t i ng 4 0 C FR 2 6 4 . 1 0 8 6 ( c ) ( 5) . 

3.7.1.e 40 CFR 264, Subpart CC 

The Permittee shall prepare and maintain in the Operating Record 
for a minimum of three years the information used for each waste 
determination required at Permit Condition 2.12.1.g (e.g., test 
results, measurements, calculations, and other documentation), as 
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required by 20.4.1.500 NMAC (incorporating 40 CFR 264.1089(a), 
( f) ( 1 ) , and/or (h) ) . 

3.7.2 Reporting 

3.7.2.a 40 CFR 264, Subpart CC Noncompliance 

The Permittee shall report to the Secretary each occurrence when 
hazardous waste is stored in a storage area in noncompliance with 
the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264, 
Subpart CC), in accordance with Permit Condition 2.12.2.d. 

3.8 SPECIAL PROVISIONS FOR IGNITABLE OR REACTIVE WASTE 

3.8.1 Procedures for Ignitable or Reactive Waste 

The Permittee shall not store ignitable or reactive waste in a 
container unless the procedures specified at Permit 
Attachments A, Section 2.2.5, Ignitable/Reactive Wastes; and B, 
Procedures to Prevent Hazards, Section 5.5, Precautions to 
Prevent Ignition or Reaction of Ignitable, Reactive, or 
Incompatible Wastes; are followed, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.17(a) and (b)). 

3.8.2 Protective Distances 

Ignitable or reactive waste in drums stored in the Drum Handling 
Unit shall be stored only in a cell clearly marked for ignitable 
or reactive waste. Containers holding ignitable or reactive 
waste shall not be located within 50 feet of the Facility's 
property line, as specified at Permit Attachment A, Section 
2.2.5, and as required by 20.4.1..500 NMAC (incorporating 40 CFR 
264.176). 

3.9 SPECIAL PROVISIONS FOR INCOMPATIBLE WASTE 

3.9.1 Separation of Incompatible Wastes 

The Permittee shall not place incompatible wastes, or 
incompatible wastes and materials, in the same container, as 
specified at Permit Attachment B, Section 5.5.3, Incompatible 
Waste Handling; and as required by 20.4.1.500 NMAC (incorporating 
40 CFR 264.177(a)). 

3.9.2 Unwashed Containers 

The Permittee shall not place hazardous waste in an unwashed 
container that previously held an incompatible waste or material, 
as specified at Permit Attachment A, Section 2.2.11; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.177(b)). 
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3.9.3 Segregation of Containers with Incompatible Wastes 

Hazardous waste containers in Container Storage Areas shall be 
segregated by waste type and compatibility, as specified at 
Permit Attachment B, Section 5.5.3; and as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.177(c)) 

3.10 HEALTH AND SAFETY 

The Permittee shall ensure that supplied air respirator systems 
are available for use as necessary for Facility personnel 
involved with drum sampling and decanting activities at the Drum 
Handling Unit, as specified at Permit Attachment L, Section 
7.1.2. 

3.11 

3.11.1 

40 CFR 264, SUBPARTS BB AND CC 

Wastes Containing Concentrations of Organic 
Compounds Greater than Ten Percent by Weight 

The Permittee shall not manage in any equipment such as pumps, 
compressors, pressure relief devices, sampling equipment, 
connecting systems, and valves, any hazardous waste with organic 
concentrations equal to or greater than ten percent by weight, as 
specified at Permit Attachment G, Air Quality, Section 11.2, 40 
CFR 264 Subpart BE - Air Emission Standards for Equipment Leaks; 
and in accordance with Permit Condition 2.4.2.a. 

3.11.2 40 CFR 264, Subpart CC 

3.11.2.a Compliance 

The Permittee shall manage containers containing hazardous wastes 
with an average volatile organic concentration at the point of 
waste origination equal to or greater than 500 ppmw, or with an 
unknown or undocumented concentration, as required by 4.1.500 
NMAC (incorporating 40 CFR 264, Subpart CC). 

3.11.2.b Exemptions 

3.11.2.b.i Volatile Organic Concentration 

Containers containing hazardous waste with an average volatile 
organic concentration at the point of waste origination of less 
than 500 ppmw are exempt from compliance with the standards set 
forth in 20.4.1.500 NMAC (incorporating 40 CFR 264.1084 through 
1087), in accordance with 4.1.500 NMAC (incorporating 40 CFR 
264.1082(c) (1)). Hazardous wastes with unknown or undocumented 
average volatile organic concentration at the point of waste 
origination are not exempt from compliance under these 
requirements. 
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3.11.2.b.ii Compliance with LDR Treatment Standards 

Containers containing any of the following waste are exempt from 
compliance with 4.1.500 NMAC (incorporating 40 CFR 264, Subpart 
CC), in accordance with 4.1.500 NMAC (incorporating 40 CFR 
264.1082 (c) (4)): 

• 

• 

• 

3.11.2.b.iii 

organic waste that meets the numerical 
concentration limits for organic hazardous 
constituents, applicable to the hazardous waste, 
as specified under the Table "Treatment Standards 
for Hazardous Wastes" contained in 4.1.800 NMAC 
(incorporating 40 CFR 268.40); 

organic waste that has been treated by the 
treatment technology established for the waste in 
4.1.800 NMAC (incorporating 40 CFR 268.42(a); or 

organic waste that has been treated by an 
equivalent method approved by the Secretary. 

Design Capacity 

Containers that have a design capacity less than or equal to 0.1 
cubic meter (approximately 26 gallons) are exempt from compliance 
with 4.1.500 NMAC (incorporating 40 CFR 264, Subpart CC), as set 
forth in 4.1.500 NMAC (incorporating 40 CFR 264.1080(a) and 
(b) (2)). 

3.11.2.c 

3.11.2.c.i 

Container Level 1 standards 

Design Capacity Less than or Equal to 0.46 Cubic 
Meter 

Containers having a design capacity greater than 0.1 cubic meter 
and less than or equal to 0.46 cubic meter (approximately 120 
gallons) and containing waste with either undocumented volatile 
organic concentrations or having a measured average volatile 
organic concentration at the point of waste origination of equal 
to or greater than 500 ppmw shall be managed in accordance with 
the Container Level 1 standards specified at 4.1.500 NMAC 
(incorporating 40 CFR 264.1086(c) ); and as required by 4.1.500 

NMAC (incorporating 40 CFR 264.1086 (b) (1) (i)). 

3.11.2.c.ii Design Capacity Greater tha~ 0.46 Cubic Meter 

Containers having a design capacity greater than 0.46 cubic meter 
that are not in light material service and that contain waste 
with an average volatile organic concentration at the point of 
waste origination equal to or greater than 500 ppmw shall be 
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managed in accordance with the Container Level 1 standards 
specified at 4.1.500 NMAC (incorporating 40 CFR 264.1086(c)); and 
as required by 4.1.500 NMAC (incorporating 40 CFR 
264.1086(b) (1) (ii)). 

3.11.2.d 40 CFR Part 264, Subpart CC Level 2 Standards 

Containers having a design capacity greater than 0.46 cubic meter 
that are in light material service and that contain waste with an 
average volatile organic concentration at the point of waste 
origination equal to or greater than 500 ppmw shall be managed in 
accordance with the Container Level 2 standards specified at 
4.1.500 NMAC (incorporating 40 CFR 264.1086(d) ); and as required 
by 4.1.500 NMAC (incorporating 40 CFR 264.1086(b) (1) (iii)). 
Containers having a design capacity greater than 0.46 cubic meter 
that contain waste for which the condition of light material 
service is unknown or undocumented shall be managed by the 
Permittee as though the waste were in light material service, 
until analysis of the waste demonstrates otherwise. 

3.12 CLOSURE 

The Permittee shall conduct closure activities for the Drum 
Handling Unit and/or the Roll-Off Container Storage Unit as 
specified at Permit Attachment 0, Closure Plan, Sections 8.1.1, 
Drum Handling Unit, and 8.1.5, Roll-Off Storage Area, and other 
pertinent sections; and in accordance with Permit Part 8; and as 
required by 20.4.1.500 NMAC, (incorporating 40 CFR 264.178). The 
Permittee shall follow the time frame for closure specified at 
Permit Attachment 01, Compliance Schedules for Closure. 
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PERMITTED DRUM STORAGE UNIT 

CELL DIMENSIONS MAXIMUM ALLOWABLE 
CAPACITY 

Cell 1; secondary 52 feet by 63 feet 160 55-gallon drums 
containment; sump; or equivalent (8, 800 
Drum Handling gallons) 
Building; loading 
dock area 

Cell 2; secondary 52 feet by 63 feet 160 55-gallon drums 
containment; sump or equivalent (8,800 

gallons) 

Cell 3; secondary 52 feet by 63 feet 160 55-gallon drums 
containment; sump or equivalent (8,800 

gallons) 

Cell 4; secondary 52 feet by 63 feet 160 55-gallon drums 
containment; sump or equivalent (8,800 

gallon) 

Cell 5; secondary 52 feet by 63 feet 160 55-gallon drums 
containment; sump or equivalent (8,800 

gallon) 

Cell 6; secondary 52 feet by 63 feet 160 55-gallon drums 
containment; sump or equivalent (8,800 

gallon) 

Cell 7; secondary 52 feet by 63 feet 160 55-gallon drums 
containment; sump or equivalent (8,800 

gallon) 

TOTAL 1,120 55-gallon drums 
or equivalent (61,600 

gallons) 
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PERMITTED ROLL-OFF CONTAINER STORAGE UNIT 

CELL DIMENSIONS MAXIMUM ALLOWABLE 
CAPACITY 

Incoming Waste 180 feet by 310 66 40-cubic yard roll-
Cell; secondary feet (inside off containers or roll-
containment; dimensions) off container 
sump, cell base; equivalent 
berms 

Stabilized Waste 180 feet by 310 66 40-cubic yard roll-
Cell; secondary feet (inside off containers or roll-
containment; dimensions) off container 
sump; cell base equivalent 

TOTAL 132 40-cubic yard roll-
off containers or roll-
off container 
equivalents 
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HAZARDOUS WASTE STORAGE AND TREATMENT IN TANKS 

HIGHLIGHTS 

This Part contains conditions for storage and treatment of 
hazardous waste in tanks at the Triassic Park Waste Disposal 
Facility (the Facility). Permitted waste that can be stored or 
treated in tanks is identified at Permit Condition 2.4.1 and 
Table 2-1, Permitted Waste. Waste that is prohibited is 
identified at Permit Condition 2.4.2. 

Hazardous waste at the Facility is stored in tanks located in the 
Liquid Waste Receiving and Storage Tank Area. Hazardous waste is 
treated in tanks located in the Stabilization Tank Building. The 
location of these units within the Facility is provided at Permit 
Attachment L1, Engineering Drawings, Drawing No. 4, Facility 
Layout. 

Tank storage consists of four aboveground tanks. Only liquids 
are stored in tanks. Each of the four tanks is double-walled and 
constructed of high-density polyethylene materials. The outer 
wall provides secondary containment for the tank. Each outer 
tank has sufficient capacity to contain 100 percent of the 
contents of the inner tank in the event of tank failure. The 
Liquid Waste Tank Storage Area has a coated concrete pad beneath 
the tanks and has no roof or walls. The concrete floor for each 
tank slopes to a collection sump. Spill prevention is maintained 
by hard-plumbed piping, dry disconnect coupling, and/or overfill 
prevention controls. Storage in tanks is discussed at Permit 
Attachment A, General Facility Description and Information, 
Section 2.3, Storage in Tanks. 

Liquids are transferred directly from off-site tanker trucks, or 
from the Drum Handling Unit or the Roll-Off Container Storage 
Area (Incoming Waste Cell), to the Storage Tanks. Liquids are 
transferred by transfer truck from the Liquid Waste Storage Tanks 
to a Stabilization Tank or the Surface Impoundment for treatment. 

The Stabilization Area consists of a building containing four in
ground double-lined steel Stabilization Tanks and a control room. 
The tanks are double-walled steel tanks contained in a concrete 
vault for additional support. The outer wall of the vault 
provides additional containment for the tanks. Corrosion 
protection consists of cathodic grounding of the tanks. Outside 
the building are two dry reagent silos, a water tank, and exhaust 
air bag house. Air particulates are removed and collected into 
the bag house prior to venting air emissions from the building. 
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Treatment in tanks is discussed at Permit Attachment A, Section 
2.4, Stabilization. 

Treatment consists of solidification of the waste by mixing with 
dry or liquid reagents. Wastes are tested prior to stabilization 
in the tanks to determine the appropriate reagent and 
compatibility with the tanks. Reagent is added to the tank by a 
backhoe. Bulk liquids, sludges, and solids that do not meet Land 
Disposal Restriction (LDR) standards, as well as solids that may 
contain free liquids, are treated. 

Hazardous waste is off-loaded directly from off-site transport 
trucks, or from trucks coming from the Container Storage Areas or 
Liquid Waste Storage Tanks, into the Stabilization Tanks. After 
stabilization, the waste is transferred to a roll-off container 
and either stored in the Roll-Off Container Storage Area 
(Stabilized Waste Cell) to cure or transferred directly to the 
Landfill. 

In order to maintain exemption for the Liquid Waste Storage Tanks 
and Stabilization Tanks from compliance with the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264, Subpart BB), as 
specified at Permit Attachment G, Air Quality, Section 11.2, 40 
CFR 264 Subpart BB - Air Emission Standards for Equipment Leaks, 
no hazardous waste with an organic concentration equal to or 
greater than ten percent by weight is permitted to be placed in 
the Liquid Waste Storage Tanks or Stabilization Tanks. 

In order to maintain exemption for the Liquid Waste Storage Tanks 
and Stabilization Tanks from compliance with the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264, Subpart CC), as 
specified at Permit Attachment G, Section 11.3, 40 CFR Subpart CC 
- Air Emissions Standards for Tanks, Surface Impoundments and 
Containers, no hazardous waste that has an average volatile 
concentration at the point of waste origination equal to or 
greater than 500 parts per million by weight (ppmw) is permitted 
to be placed in the Liquid Waste Storage Tanks or Stabilization 
Tanks. 

4.1 GENERAL REQUIREMENTS FOR TANKS 

4 . 1 . 1 Permitted Storage in Tanks 

The Permittee shall store liquid hazardous wastes in tanks only 
in the four Liquid Waste Storage Tanks identified at Table 4-1, 
Permitted Liquid Waste Storage Tanks, as specified at Permit 
Attachment A, Section 2.3. The volume of liquid hazardous waste 
stored in each tank is limited to the capacity identified at 
Table 4-1, as specified at Permit Attachment A, Section 2.3. 
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Each Liquid Waste Storage Tank is one permitted unit, as 
identified at Table 4-1. 

4.1.2 Permitted Treatment in Tanks 

The Permittee shall treat hazardous waste in tanks only in the 
four Stabilization Tanks, identified at Table 4-2, Permitted 
Treatment Tanks, as specified at Permit Attachment A, Section 
2.4. Quantities of hazardous waste treated in each bin are 
limited to the maximum capacities identified at Table 4-2, as 
further specified at Permit Attachment A, Section 2.4. 

Each Stabilization Tank is one permitted unit, as identified at 
Table 4-2. 

4.1.3 Permitted Wastes in Tanks 

The Permittee shall store or treat in tanks only those wastes 
identified at Permit Condition 2.4.1, subject to the prohibitions 
contained at Permit Condition 4.1.4. 

4.1.4 Prohibited Wastes in Tanks 

4.1.4.a General Waste Prohibition 

The Permittee is prohibited from storing or treating in tanks 
those wastes identified at Permit Condition 2.4.2 and Permit 
Attachment F, Waste Analysis Plan, Section 4.1.2, Prohibited 
Waste. 

4.1.4.b Wastes Containing Concentrations of Organic 
Compounds Greater than Ten Percent by Weight (40 
CFR 264, Subpart BB) 

The Permittee shall not manage in any equipment, tanks, or piping 
any hazardous waste with organic concentrations equal to or 
greater than ten percent by weight, pursuant to 4.1.500 NMAC 
(incorporating 40 CFR 264.1050(b)). 

4.1.4.c Wastes Containing Concentrations of Volatile 
Organic Compounds Greater than 500 ppmw (40 CFR 
264, Subpart CC) 

The Permittee shall not manage in tanks hazardous wastes which 
have an average volatile organic concentration at the point of 
waste origination equal to or greater than 500 ppmw or with an 
unknown or undocumented concentration, as required by 4.1.500 
NMAC (incorporating 40 CFR 264.1082(c) (1)), unless the waste is 
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one of the following, in accordance with 20.4.1.500 NMAC 
(incorporating 40 CFR 264.1082 (c) (4)): 

4.2 

4.2.1 

• organic waste that meets the numeric concentration 
limits for organic hazardous constituents, 
applicable to the hazardous waste, as specified at 
the Table contained at 20.4.1.800 NMAC 
(incorporating 40 CFR 268.40); 

• organic waste that has been treated by the 
treatment technology established for the waste at 
20. 4.1.800 NMAC (incorporating 40 CFR 268.42(a)); 
or 

• organic waste that has been treated by an 
equivalent method approved by the Secretary 
pursuant to a Permit modification. 

TANK CONSTRUCTION REQUIREMENTS 

Requirements for Storage Tanks 

The Permittee shall construct the Liquid Waste Storage Tanks, 
concrete pad, ancillary equipment, and receiving area, as 
specified at Permit Attachments A, Section 2.3.1, Containment and 
Detection of Releases; L, Engineering Report, Section 8.0, Liquid 
Waste Storage Facility; L1, Drawing No. 40; and L2, 
Specifications for Landfill, Surface Impoundment and Associated 
Facilities Liner and Cover System Construction; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.192). The Permittee 
shall ensure that the tanks meet the design standards contained 
at Permit Attachment L3, Tank Integrity Assessment Certification, 
submitted by the Permittee as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.192). 

4.2.2 Requirements for Treatment Tanks 

The Permittee shall construct the Stabilization Tanks, ancillary 
equipment, vault, receiving area, and Stabilization Building as 
specified at Permit Attachments A, Section 2.4.1, Contaminant and 
Detection of Releases; L, Section 6.0, Stabilization Facility; 
L1, Drawings Nos. 33 through 36; and L2; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.192). The Permittee 
shall ensure that the tanks meet the design standards contained 
at Permit Attachment L3, submitted by the Permittee as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.192). 
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4.2.3 Secondary Containment for Storage Tanks 

The Permittee shall construct and operate the secondary 
containment system for the Liquid Waste Storage Tanks as 
specified at Permit Attachments A, Section 2.3.1; L, Section 8.0; 
and L1, Drawing No. 40; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.193(b) through (f)). 

4.2.4 Secondary Containment for Treatment Tanks 

The Permittee shall construct and operate the secondary 
containment systems for the Stabilization Tanks as specified at 
Permit Attachments A, Section 2.4.1; L, Section 6.0; and L1, 
Drawings Nos. 33 through 36; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.193(b) through (f)). 

4.2.5 Ancillary Equipment 

The Permittee shall construct secondary containment for ancillary 
equipment as specified at Permit Attachments A, Sections 2.3.1, 
2.4.1, 2.3.9, Ancillary Equipment [Liquid Waste Storage Tanks], 
and 2.4.9, Ancillary Equipment [Stabilization Tanks]; L, Sections 
6.0 and 8.0; and L1, Drawings Nos. 33 through 40; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.193(f)). 

4.2.6 Required Certification 

The Permittee shall install the Liquid Waste Storage Tank and the 
Stabilization Tank systems in such a manner as to insure that the 
systems are not damaged during installation. Prior to placing 
the tank systems in use, the tank systems shall be inspected and 
certified by an independent installation inspector or an 
independent professional engineer registered in New Mexico with 
the qualifications set forth at 20.4.1.500 NMAC (incorporating 40 
CFR 264.192 (b)). The certification shall state that the tank 
systems were properly designed and installed as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.192(b) and 264.193(d)); 
as specified at Permit Attachment A, Sections 2.3.10, 
Installation and Tightness Testing [Liquid Waste Storage Tanks], 
and 2.4.10, Installation Inspection and Tightness Testing 
[Stabilization Tanks]; and as required by 20.4.1.900 NMAC 
(incorporating 40 CFR 270.11(d)). 

The Permittee shall keep this certification on file at the 
Facility, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.192(g)). 
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4.2.7 As-Built Specifications 

The Permittee shall submit to the Secretary as-built 
specifications for the tank systems in accordance with Permit 
Conditions 1.5.9.c and 1.10. 

4.3 GENERAL OPERATING REQUIREMENTS FOR TANKS 

4.3.1 Compatibility with Tanks 

The Permittee shall not place hazardous wastes or treatment 
reagents in a tank system if they could cause the tank, its 
ancillary equipment, or containment system to rupture, leak, 
corrode, or otherwise fail, as specified at Permit Attachment A, 
Section 2.3.2, Management of Incompatible Wastes [Liquid Waste 
Storage Tanks], and 2.4.2, Management of Incompatible Wastes 
[Stabilization Tanks]; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.194(a) and 264.199). 

4.3.2 Spill and Overflow Prevention 

The Permittee shall use appropriate controls and practices to 
prevent spills and overflows from tanks or containment systems as 
specified at Permit Attachment A, Sections 2.3.3, Spill and 
Overflow Prevention [Liquid Waste Storage Tanks], and 2.4.3, 
Spill and Overflow Prevention [Stabilization Tanks]; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.194(b)). 

4.3.3 Storage Time Limit 

The Permittee shall not store waste in a tank for longer than one 
year unless· the Permittee can demonstrate that such storage is 
solely for the purpose of accumulation of such quantities of 
hazardous waste as are necessary to facilitate proper treatment 
or disposal; as required by 20.4.1.800 NMAC (incorporating 40 CFR 
2 6 8 . 50 (b) and 2 6 8 . 50 (c) ) . 

4.3.4 Necessary Treatment in Tanks 

The Permittee shall stabilize all bulk liquids, semi-solids, 
sludges, solids that may contain free liquids, and solids that do 
not meet the LDR treatment standards contained at 20.4.1.800 NMAC 
(incorporating 40 CFR, Part 268), prior to their disposal in the 
Landfill. 
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4.4 WASTE ANALYSIS 

4.4.1 Waste Characterization 

The Permittee shall characterize waste entering and leaving 
hazardous waste storage and treatment tanks as specified at 
Permit Attachment F, Waste Analysis Plan, Sections 4.4, 
Procedures for Incoming Waste Acceptance, 4.5.5.2, Waste Analysis 
Requirements Specific to Storage Units, and 4.5.5.4, Waste 
Analysis Requirements Specific to the Stabilization Tanks, to 
ensure that the waste management requirements specified at Permit 
Attachment F, Section 4.2, Criteria for Waste Management at the 
Facility, are met. 

4.4.2 Waste Analysis to Determine 40 CFR 264, Subpart BB 
Exemption 

The Permittee shall make a determination of compliance with 
Permit Condition 4.1.4.b in accordance with the test methods 
specified at Permit Condition 2.15.1.b; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.1063(d)). 

4.4.3 Waste Analysis to Determine 40 CFR 264, Subpart CC 
Exemption 

The Permittee shall make determinations of compliance with Permit 
Condition 4.1.4.c in accordance with Permit Conditions 2.15.2.b 
and 2.15.2.c, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.1083 (a)) . 

4.5 MANAGEMENT OF LEAKS OR SPILLS 

4.5.1 Removal of Tank System from Use 

In the event of a release or spill from a tank system or 
surrounding area, or if a system becomes unfit for further use, 
the Permittee shall remove the system from service immediately 
and complete the actions required at Permit Conditions 4.5.l.a 
through 4.5.1.c, as specified at Permit Attachments A, Sections 
2.3.1, 2.4.1, 2.3.11, Repair and Certification of Tank Systems 
[Liquid Waste Storage Tanks], and 2.4.11, Repair and 
Certification of Tank Systems [Stabilization Tanks]; and C, 
Contingency Plan, Section 6.3.5.2, Spills, Leaks, or Other 
Releases Control Procedure; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.196). 
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4.5.1.a Management of Hazardous Waste 

In the event of a release or spill from a tank system, the 
Permittee shall immediately stop the flow of hazardous waste into 
the tank system and inspect the system to determine the cause of 
the release, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.196). 

4.5.1.b Containment of Visible Releases 

In the event of a release or spill from a tank system, the 
Permittee shall immediately conduct a visual inspection of all 
releases to the environment, and, based on that inspection, shall 
(1) prevent further migration of the leak or spill, and (2) 
remove and properly dispose of any visible contamination from the 
system within 24 hours of detection to prevent further release 
and to allow inspection and repairs of the system, as specified 
at Permit Attachment A, Sections 2.3.11 and 2.4.11. If the 
Permittee finds that it is not possible to meet this time period, 
the Permittee shall notify the Secretary and demonstrate that a 
longer time period is required to select an appropriate method of 
treatment and/or disposal, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.196(c)). 

4.5.1.c Spill or Release Waste Analysis 

Upon detection of a spill or release at the Liquid Waste Storage 
Tank Area or the Stabilization Building, the Permittee shall 
conduct a waste analysis as specified at Permit Attachment F, 
Section 4.5.6, Waste Analysis Requirements for Waste Generated 
On-Site, to determine the nature and concentration of any waste 
constituents. 

4.5.2 Conditions in Lieu of Closure 

In the event of a spill or release, the Permittee shall close the 
tank system as specified at Permit Attachment 0, Closure Plan, 
unless the appropriate steps required at Permit Condition 4.5.2.a 
through 4.5.2.d are taken. 

4.5.2.a Integrity of System 

For a release caused by a spill that has not damaged the 
integrity of the system, the Permittee shall remove the waste and 
make any necessary repairs to fully restore the integrity of the 
system before returning the tank system to service, as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.196(e) (2)). 
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4.5.2.b Release from Primary Tank System 

For a release caused by a leak from the primary tank system to 
the secondary containment system, the Permittee shall repair the 
primary system prior to returning it to service, as specified at 
Permit Attachment A, Sections 2.3.11 and 2.4.11; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.196(e) (3)) 

4.5.2.c Secondary Containment Requirement 

For a release to the environment caused by a leak from a 
component of the tank system that is not fitted with secondary 
containment, the Permittee shall provide secondary containment 
for the component that meets the requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR 264.193) before the component can be 
returned to service, unless the source of the leak is an 
aboveground portion of a tank system that can be inspected 
visually. If the source is an aboveground component that can be 
inspected visually, the component must be repaired to satisfy the 
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264.192 and 
193) and may be returned to service without secondary containment 
as long as the repair is certified and the certification 
submitted to the Secretary as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.196(f)). If a leak has occurred in any 
portion of a tank system component that is not readily accessible 
for visual inspection, the entire component must be provided with 
secondary containment in accordance with 20.4.1.509 NMAC 
(incorporating 40 CFR 264.193). [20.4.1.500 NMAC incorporating 40 
C FR 2 6 4 . 1 9 6 ( e ) ( 4 ) ) ] 

4.5.3 Certification 

For all major repairs to eliminate leaks or restore the integrity 
of the tank system (e.g., installation of an internal liner, 
repair of a ruptured tank, or repair or replacement of a 
secondary containment vault), the Permittee shall, before 
returning the system to service, obtain a certification by an 
independent professional engineer registered in New Mexico that 
the repaired system is capable of handling hazardous wastes 
without release for the intended life of the system, as specified 
at Permit Attachment A, Section 2.4.11; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.196(f)). 

4.6 INSPECTION SCHEDULES AND PROCEDURES 

4.6.1 Inspection Procedures 

The Permittee shall inspect the tank systems (including secondary 
containment and LDRSs), overfill controls, as specified at Permit 
Attachment A, Section 2.3.6, Inspections, Permit Attachment A, 
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Section 2.4.6, Inspections; Permit Attachment D, Inspection 
Procedures, Section 5.2, Inspection Procedures; and using the 
appropriate inspection schedules and checklists contained at 
Permit Attachment D1, Inspection Schedules and Checklists. The 
inspection shall include, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.195(b)): 

• 

• 

• 

4.6.2 

Above ground portions of the tank system, to 
detect corrosion or releases of waste; 

data gathered from monitoring and leak detection 
equipment (e.g., level indicators or pressure or 
temperature gauges), to ensure that the tank 
system is being operated according to its design; 
and 

construction materials and the area immediately 
surrounding the externally accessible portion of 
the tank system, including the dikes, to detect 
erosion or signs of releases of hazardous waste 
(e.g., wet spots, dead vegetation), as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.15(a)). 

Overfill Controls 

The Permittee shall inspect the overfill controls identified at 
Permit Attachment A, Sections 2.3.3 and 2.4.3, daily, in 
accordance with Permit Condition 4.6.1; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.195(b)). 

4.6.3 Cathodic Protection Systems 

As required by 20.4.1.500 NMAC (incorporating 40 CFR 264.195(c)), 
the Permittee shall inspect the cathodic protection systems for 
the Stabilization Tanks in accordance with the following 
schedule: 

• 

• 

4.6.4 

The proper operation of the cathodic protection 
system shall be confirmed within six months from 
initial installation and annually thereafter. 

All sources of impressed current shall be 
inspected and/or tested, as appropriate, every 
other month. 

Tank Integrity 

At least once a month, the Permittee shall inspect the 
Stabilization Tanks when empty to ensure the integrity of the 
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tanks and welds, and shall annually conduct a sonic test on the 
Stabilization Tanks to ensure that the thickness of the inner 
tank and outer shell is maintained, as specified at Permit 
Attachments A, Section 2.4.6; and N, Operations and Maintenance 
Plan, Section 3.7.4, Inspection and Monitoring. 

4.6.5 Ancillary Equipment Integrity 

The Permittee shall conduct a leak test or other integrity 
assessment of all tank system ancillary equipment annually, as 
required by 40.4.1.500 NMAC (incorporating 40 CFR 264.193(i) (3)) 

4.7 RECORDKEEPING AND REPORTING 

4.7.1 Recordkeeping 

4.7.1.a Inspection Records 

The Permittee shall record inspections in an inspection log or 
summary, and shall keep these records in the Operating Record, as 
specified at Permit Attachment N, Section 3.8.1, Records; and as 
required by Permit Condition 2.7.3 and 20.4.1.500 NMAC 
(incorporating 40 CFR 264.15(d) and 264.195(d)). 

4.7.1.b Ignitable, Reactive, or Incompatible Wastes 

The Permittee shall document and place in the Operating Record 
the evidence of compliance with the requirements for ignitable, 
reactive, and incompatible waste contained at Permit Condition 
4.8.1 and 4.9.1, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.17(c) and 264.73(b) (3), using data from trial tests, 
waste analyses, and/or the results of the treatment of similar 
wastes by similar treatment processes. 

4.7.1.c 40 CFR 264, Subpart BB Records 

The Permittee shall record in a log that is kept in the Operating 
Record the results of the determination of exemption from the 
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264, 
Subpart BB), in accordance with Permit Condition 2.12.1.f; and 
other information required as set forth at 20.4.1.500 NMAC 
(incorporating 40 CFR 264.1064(k) and/or (m)). 

4.7.1.d 40 CFR 264, Subpart CC Records 

The Permittee shall prepare and maintain in the Operating Record 
for a minimum of three years the information used for each waste 
determination of exemption from the requirements of 20.4.1.500 
NMAC (incorporating 40 CFR 264, Subpart CC), in accordance with 
Permit Condition 2.12.1.g (e.g., test results, measurements, 

4-11 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

calculations, and other documentation); and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.1089(a), (f) (1), and/or 
(h)). 

4.7.2 Reporting 

4.7.2.a Leak or Spill Reporting 

4.7.2.a.i Oral Report 

The Permittee shall report to the Secretary, within 24 hours of 
detection, any leak or spill of hazardous wastes that occurs from 
a tank treatment system or secondary containment system to the 
environment, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.196(d) (1)). 

A leak or spill of one pound or less of hazardous waste that is 
immediately contained and cleaned up need not be reported, in 
accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
264.196 (d) (2)). 

4.7.2.a.ii Written Report 

Within 30 days of detecting a release to the environment from a 
tank storage system or tank secondary containment system required 
to be reported to the Secretary in accordance with Permit 
Condition 4.7.2.a.i, the Permittee shall submit a written report 
to the Secretary. The report shall contain, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.196(d) (3)): 

• the likely route of migration; 

• as appropriate, characteristics of the surrounding 
soil, including soil composition, geology, 
hydrogeology, and climate; 

• results of any·monitoring or sampling conducted in 
connection with the release. If the Permittee is 
unable to meet this time period, the Permittee 
shall provide the Secretary with a schedule of 
when the results will be available. This schedule 
shall be provided before the required 30-day 
submittal period expires; 

• as appropriate, proximity of down gradient 
drinking water, surface water, and populated 
areas; and 

• description of response actions planned or taken. 
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4.7.2.b 40 CFR 264, Subpart CC Noncompliance 

The Permittee shall report to the Secretary each occurrence when 
the average volatile organic concentration of any hazardous waste 
placed in a tank is in noncompliance with the requirements of 
Permit Condition 4.1.4.c; as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.1090(a)). 

4.7.3 Certification 

4.7.3.a Tank Installation Certification 

The Permittee shall submit a copy of the tank installation 
certification required at Permit Condition 4.2.6 to the Secretary 
30 days prior to the first receipt of waste at the Facility, in 
accordance with Permit Condition 1.10. 

4.7.3.b Certification Reporting after Major Repairs 

The Permittee shall submit to the Secretary, within seven days 
after returning a tank storage system to use, the certification 
of major repairs to correct leaks required at Permit Condition 
4.5.3, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.196(f)). 

4.8 

4.8.1 

SPECIAL PROVISIONS FOR IGNITABLE OR REACTIVE 
WASTES 

Procedures for Ignitable and Reactive Waste 

The Permittee shall not place ignitable or reactive waste in a 
tank storage system unless the procedures ~pecified at Permit 
Attachments A, Sections 2.3.5, Management of Ignitable or 
Reactive Wastes [Liquid Waste Storage Tanks], and 2.4.5, 
Management of Ignitable or Reactive Waste [Stabilization Tanks]; 
and B, Procedures to Prevent Hazards, Section 5.5.1, General 
Requirements; are followed, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.17(b) and 264.198(a)). 

4.8.2 Protective Distances 

The Permittee shall comply with the requirements for the 
maintenance of protective distances between a tank and any 
adjoining property line that can be built upon, as specified at 
Permit Attachment A, and as required at Tables 2-1 through 2-6 of 
the National Fire Protection Association's Flammable and 
Combustible Liquids Code (latest edition); as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.198(b)). 
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4.9 SPECIAL PROVISIONS FOR INCOMPATIBLE WASTES 

4.9.1 Separation of Incompatible Wastes 

The Permittee shall not place incompatible wastes, or 
incompatible wastes and materials, in the same tank system, nor 
allow incompatible wastes to commingle in the same secondary 
containment system, unless the compatibility of the new waste 
type with the prior contents of the tank has been determined by 
testing or process knowledge and documented in the Operating 
Record, as specified at Permit Attachments A, Sections 2.3.2, 
Management of Incompatible Wastes [Liquid Waste Storage Tanks], 
and 2.4.2, Management of Incompatible Wastes [Stabilization 
Tanks]; B, Section 5.5.3, Incompatible Waste Handling; and F, 
Section 4.5.5.4, Waste Analysis Requirements Specific to the 
Stabilization Tanks; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.17(b) and 264.199(a)). 

4.9.2 Tank Decontamination 

The Permittee shall not place hazardous waste in a tank system 
that previously held an incompatible waste or material and which 
has not been decontaminated, unless the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.17(b)) are met, as 
specified at Permit Attachment A, Sections 2.3.2 and 2.4.2; and 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 264.199(b)). 

4.10 CLOSURE 

At closure of the Liquid Waste Storage Area, the Stabilization 
Building or any individual tank system, the Permittee shall 
remove all hazardous waste and hazardous waste residues from the 
unit or area being closed and shall follow the procedures for 
clean closure contained at Permit Attachment 0, Closure Plan, 
Sections 8.1.3, Liquid Waste Receiving and Storage Unit, and/or 
8.1.4, Stabilization Unit, as appropriate; and in accordance with 
Permit Part 8, Sections 8.1.3, Liquid Waste Storage Facility, and 
8.1.4, Stabilization Treatment Unit, and other pertinent 
sections; and shall otherwise comply with the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.197). 

The Permittee shall follow the time schedules for closure 
specified at Permit Attachment 01, Compliance Schedules for 
Closure. 
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PERMITTED LIQUID WASTE STORAGE TANKS 

UNIT 

Liquid Waste 
Storage Tank No. 1, 
including secondary 
containment; 
concrete pad and 
berm; sump; 
ancillary 
equipment; and 
receiving area 

Liquid Waste 
Storage Tank No. 2, 
including secondary 
containment; 
concrete pad; sump; 
ancillary equipment 

Liquid Waste 
Storage Tank No. 3, 
including secondary 
containment; 
concrete pad; sump; 
ancillary equipment 

Liquid Waste 
Storage Tank No. 4, 
including secondary 
containment; 
concrete pad; sump; 
ancillary equipment 

TOTAL 

DIMENSIONS 

10 feet by 16 feet 
(diameter) 

10 feet by 16 feet 
(diameter) 

10 feet by 16 feet 
(diameter) 

10 feet by 16 
feet (diameter) 
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PERMITTED TREATMENT TANKS 

UNIT DIMENSIONS MAXIMUM ALLOWABLE 
CAPACITY 

2,500 cubic feet 
Stabilization Building; 25 feet by 10 
Stabilization Bin No. 1; feet by 10 feet ancillary equipment; 
vault; and receiving area 

2,500 cubic feet 
Stabilization Bin No. 2; 25 feet by 10 
secondary containment; feet by 10 feet 
ancillary equipment 

2,500 cubic feet 
Stabilization Bin No. 3; 25 feet by 10 
secondary containment; feet by 10 feet 
ancillary equipment 

2,500 cubic feet 
Stabilization Bin No. 4; 25 feet by 10 
secondary containment; feet by 10 feet 
ancillary equipment 

TOTAL 10,000 cubic feet 
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TREATMENT IN THE SURFACE IMPOUNDMENT 

HIGHLIGHTS 

This Part contains conditions for treatment by evaporation of 
hazardous waste in the Surface Impoundment at the Triassic Park 
Waste Disposal Facility (the Facility). Evaporation is the only 
treatment method permitted in the Surface Impoundment (Pond 1). 
The location of the Surface Impoundment within the Facility is 
shown at Permit Attachment L1, Engineering Drawings, Drawing No. 
4. Surface Impoundment operations are described at Permit 
Attachments A, General Facility Description and Information, 
Section 2.6.4, Operation of the Evaporation Pond; and L, 
Engineering Report, Section 4.0, Evaporation Pond. 

The universe of permitted waste that can be treated in the 
Surface Impoundment is identified at Table 2-1, Permitted 
Hazardous Wastes, unless specifically excluded below. The 
Surface Impoundment may treat non-ignitable liquids and solids 
with polychlorinated biphenyl (PCB) concentrations of less than 
50 parts per million (ppm); these wastes are not regulated under 
the Toxic Substances Control Act (TSCA) . The Surface Impoundment 
may also treat, under certain conditions, bulk PCB-contaminated 
remediation waste. Waste that is specifically prohibited from 
treatment in the Surface Impoundment is identified at Permit 
Condition 5.1.3. Hazardous waste that does not meet Land 
Disposal Restrictions (LDR) treatment standards will not be 
placed in the Surface Impoundment. In addition, the Facility 
will not treat waste in the Surface Impoundment that would 
require compliance with the requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR 264, Subparts BB and CC). 

This Permit authorizes only one Surface Impoundment (Pond 1), 
identified at Permit Attachment L1, Drawing No. 28, for treatment 
by evaporation. As shown in Table 5-1, Pond 1 is comprised of 
two cells, cells 1A and 1B, with a combined approximate capacity 
of 5.2 million gallons and an area of approximately 75,240 square 
feet. This Surface Impoundment is considered one permitted unit. 

Two additional ponds may be constructed in the future to provide 
additional leachate storage and treatment capacity if demand for 
pond treatment capacity increases beyond that provided in the 
initial phase of construction. These two additional ponds are not 
authorized by this Permit. 

The depth of cells lA and 1B are approximately 12 feet maximum, 
with a bottom slope of approximately two percent toward a leakage 
collection sump located in the center of each cell. The two 
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cells are separated by a dike (berm) and can be independently 
filled or drained. A transfer pump is located on the separator 
berm, and the contents of one cell can be transferred to the 
other cell if necessary in order to locate and repair a liner 
leak. Each cell is equipped with its own discharge station. 

The Surface Impoundment receives waste from off-site generators, 
from on-site leachate collection systems, and from other 
activities at the Facility that may generate hazardous waste. 

The Surface Impoundment liner system consists of a primary 
geomembrane liner above a geonet layer and a secondary 
geomembrane liner. A leak detection and removal system (LDRS) 
for detecting and removing leachate is located in the geonet 
layer between the two liners. One LDRS sump is located in the 
center of each cell. Leachate collected in the sump may be 
pumped to a tanker truck and returned to the Surface Impoundment, 
stored in a Liquid Waste Storage Tank, or transferred directly to 
the Stabilization Unit prior to disposal in the Landfill. 

The vadose zone monitoring system (VZMS) for the Surface 
Impoundment consists of the following: Two vadose zone sumps, one 
for each cell, located below the secondary liner. The sumps 
contain pressure transducers to measure the presence and volume 
of fluids and pumping systems capable of removing any fluids. Two 
deep vadose zone monitoring wells shown at Permit Attachment I, 
Vadose Zone Monitoring System Work Plan, Figure No. 2, are 
located east of the Surface Impoundment. These wells monitor the 
accumulations of any escaped fluids down-gradient from the 
Surface Impoundment. A neutron probe access tube located 
northwest of the Surface Impoundment and three suction lysimeters 
located in association with the wells and probe holes. These 
technologies will monitor unsaturated flow. 

The VZMS is described at Permit Part 7. Corrective Action 
requirements for leachate from the Surface Impoundment to the 
VZMS are contained at Permit Part 9. 

5.1 GENERAL REQUIREMENTS FOR THE SURFACE IMPOUNDMENT 

5 .1.1 Permitted Treatment in the Surface Impoundment 

The Permittee shall treat hazardous waste only by evaporation in 
the Surface Impoundment, as identified at Table 5-l, Permitted 
Surface Impoundment; and as specified at Permit Attachment A, 
Sections 2.6, Treatment in Evaporation Pond, and 2.6.3, Nature of 
Waste; and subject to the terms of this Permit Part. The volume 
of hazardous waste that may be treated is limited to the maximum 
capacity identified at Table 5-l; and as specified at Permit 
Attachment A, Section 2.6.1, Design of Evaporation Pond. 
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The Surface Impoundment, consisting of cells 1A and 1B, is one 
permitted unit. 

5 .1.2 Permitted Wastes in the Surface Impoundment 

The Permittee shall treat only those hazardous wastes identified 
at Permit Condition 2.4.1 in the Surface Impoundment, subject to 
the prohibitions contained at Permit Condition 5.1.3. 

5 .1. 3 Prohibited Wastes in the Surface Impoundment 

5.1.3.a General Waste Prohibition 

The Permittee is prohibited from treating in the Surface 
Impoundment those wastes identified at Permit Condition 2.4.2 and 
Permit Attachment F, Waste Analysis Plan, Section 4.1.2, 
Prohibited Waste. 

5.1.3.b Land Disposal Restrictions 

The Permittee is prohibited from treating any hazardous waste in 
the Surface Impoundment that does not meet the LDR treatment 
standards contained in the Table at 20.4.1.800 NMAC, 
(incorporating 40 CFRSubpart D), as specified at Permit 
Attachment A, Section 2.6.3. 

5.1.3.c Wastes Containing Concentrations of Organic 
Compounds Greater than Ten Percent by Weight (40 
CFR 264, Subpart BB) 

The Permittee shall not place any hazardous waste in the Surface 
Impoundment that contains or contacts hazardous wastes with an 
organic concentration greater than or equal to ten percent by 
weight, in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
264.1050 (b)). 

5.1.3.d Wastes Containing Concentrations of Volatile 
Organic Compounds Greater than 500 ppmw (40 CFR 
264, Subpart CC) 

The Permittee shall not place any hazardous waste in the Surface 
Impoundment that has an average volatile organic concentration at 
the point of waste origination equal to or greater than 500 parts 
per million by weight (ppmw), in accordance with 20.4.1.500 NMAC 
(incorporating 40 CFR 264.1082(c) (1) ), unless the waste is one of 
the following, in accordance with 20.4.1.500 NMAC (incorporating 
40 CFR 264.1082 (c) (4)): 

• organic waste that meets the numerical 
concentration limits for organic hazardous 
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5.2 

5.2.1 

constituents, applicable to the hazardous waste, 
as specified at the Table contained at 20.4.1.800 
NMAC (incorporating 40 CFR 268.40); 

• organic waste that has been treated by the 
treatment technology established for the waste at 
20.4.1.500 NMAC (incorporating 40 CFR 268.42(a)); 
or 

• organic waste that has been treated by an 
equivalent method approved by the Secretary 
pursuant to a Permit modification. 

SURFACE IMPOUNDMENT CONSTRUCTION REQUIREMENTS 

Construction Requirements 

The Permittee shall construct the Surface Impoundment and liner 
systems, truck transfer pad, and ancillary equipment, as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.221(c)); and as 
follows: 

5.2.1.a Liner System 

The Permittee shall install and maintain two liners, separated by 
a geonet layer containing an LDRS, to prevent releases from the 
Surface Impoundment, as specified at Permit Attachments A, 
Sections 2.6.1, Design of Evaporation Pond, and 2.6.2, 
Construction; L, Section 4.0; L1, Drawings Nos. 28 through 32; 
L2, Specifications for Landfillr Surface Impoundment and 
Associated Facilities Liner and Cover System Construction; and M, 
Construction Quality Assurance Plan; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.221(c) (1)). 

The Surface Impoundment liners shall include the following 
components, from top to bottom, constructed to prevent migration 
of hazardous constituents outside of the liner system: 

• a 60-mil thick high density polyethylene (HDPE) 
geomembrane primary top liner, as specified at 
Permit Attachment L2, Section 02775, Geomembrane 
Liners; 

• a geonet leak detection and removal layer with 
transmissivity greater than or equal to 5 x 10-3 

m2 /sec, as specified at Permit Attachment L2, 
Section 02712, Geonet; 
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• 

• 

5.2.1.b 

a 60-mil thick HDPE secondary geomembrane liner as 
specified at Permit Attachment L2, Section 02775, 
Geomembrane Liners; and 

a minimum 3-foot thick compacted clay liner with a 
hydraulic conductivity, as constructed, of less 
than or equal to 1 x 10-7 em/sec, as specified at 
Permit Attachment L2, Section 02221, Clay Liner. 

Leak Detection and Removal System (LDRS) 

The Permittee shall install and maintain an LDRS in the geonet 
layer to detect and remove leakage through all areas of the 
primary liner, as specified at Permit Attachments A, Sections 
2.6.1.2, Leak Detection and Removal System/Vadose Monitoring 
System, and 2.6.2.4, Liner, LDRS, and Vadose System Installation; 
L, Section 4.1.3, Subgrade Excavation, Liner System, LDS Sump 
Design and Vadose Monitoring Sump Design; L1, Drawing No. 32; L2; 
and M; and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.221 (c) (2)). 

The LDRS shall include, for each Surface Impoundment cell, a 
centrally located sump positioned in the geonet layer between the 
primary and secondary geomembrane layers. The sumps shall 
consist of gravel with 12 inch piping and a 50 gallons per minute 
(gpm) pump with sufficient capacity to maintain less than 12 
inches of head on the secondary liner, as specified at Permit 
Attachments A, Section 2.6.1.2; L, Section 4.1.3; and L1, Drawing 
No. 32. 

5.2.1.c Dikes 

The Permittee shall construct the perimeter dikes and earthen 
separator dike with sufficient structural integrity to prevent 
massive failure, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.221(h)). The Permittee shall construct all dikes so that 
the dike height will allow at least two feet of freeboard above 
the design water elevation of 4,121 feet above sea level. 

5.2.1.c.i Separator Dike 

The Permittee shall construct the separator dike with sideslopes 
of 2H:1V, as specified at Permit Attachments L, Section 4.1.2, 
Evaporation Pond Layout and Phasing; and L1, Drawing No. 28. The 
separator dike shall be constructed as specified at Permit 
Attachment L2, Section No. 02110, Site Preparation and Earthwork, 
and Section 02119, Prepared Subgrade. 
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5.2.1.c.ii Perimeter Dike 

The Permittee shall construct the perimeter dikes with sideslopes 
of 3H:1V and shall be of height and width as specified at Permit 
Attachment L1, Drawing No. 30. They shall be constructed in 
accordance with appropriate specifications contained at Permit 
Attachment L2. 

5.2.1.d Discharge Pads 

The Permittee shall construct the Surface Impoundment discharge 
pads as specified at Permit Attachments A, Section 2.6.4.2, 
Placement of Wastewater into the Evaporation Pond; L, Section 
4.1.4, Evaporation Pond Discharge Pad Arrangement; L1, Drawing 
No. 31; and L2. 

5.2.1.e Vadose Zone Monitoring System Sumps 

The Permittee shall install and maintain sumps below the Surface 
Impoundment liners to detect and remove leakage through all areas 
of the secondary liner, in accordance with Permit Condition 
7.2.1.c; and as specified at Permit Attachments A, Section 
2.6.2.4; I, Section 2.0, Vadose Zone Monitoring System 
Installation; L, Section 4.1.3; and L1, Drawing No. 32. 

5.2.1.f Vadose Zone Monitoring Wells 

The Permittee shall construct the Vadose Zone Monitoring Wells in 
accordance with Permit Conditions 7.2.1.a and 7.2.l.b; and as 
specified at Permit Attachment I, Section 2.2.2, Vadose Zone 
Monitoring Well Construction. 

5.2.1.g Neutron Probe Access Probe Holes 

The Permittee shall construct the neutron probe access probe 
holes in accordance with Permit Conditions 7.2.l.d. 

5.2.1.h Suction Lysimeters 

The Permittee shall construct the suction lysimeters in 
accordance with Permit Conditions 7.2.l.e. 

5.2.1.i Run-On/Run-Off Control 

The Permittee shall construct and maintain run-on/run-off 
controls for the Surface Impoundment as specified at Permit 
Attachments B, Procedures to Prevent Hazards, Section 5.4.2.2, 
The Landfill and Evaporation Pond; L, Section 2.1.4, Facility 
Storm Water Control; Ll, Drawing No. 25; and N, Operations and 
Maintenance Plan, Section 2.2, Evaporation Pond. 
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5.2.2 Construction Quality Assurance Plan 

The Permittee shall implement Permit Attachment M under the 
direction of a Construction Quality Assurance (CQA) officer who 
is a professional engineer registered in New Mexico to ensure 
that all construction required under Permit Condition 5.2.1 meets 
or exceeds all design criteria and specifications of this Permit, 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 264.19(a) 
through 264.19(d)). 

5.2.3 As-Built Specifications 

The Permittee shall submit to the Secretary as-built 
specifications for the Surface Impoundment in accordance with 
Permit Conditions 1.5.9.c and 1.10. 

5.3 GENERAL OPERATING REQUIREMENTS FOR THE SURFACE 
IMPOUNDMENT 

The Permittee shall operate and maintain the Surface Impoundment 
as specified at Permit Attachments A, Section 2.6.4.3, 
Inspections, Monitoring, and Repairs; L, Section 4.1.2; and N, 
Section 3.5, Evaporation Pond Operation. Operation and 
maintenance shall comply with 20.4.1.500 NMAC (incorporating 40 
CFR 264, Subpart K), and the conditions set forth in this Permit. 

5.3.1 Overtopping Prevention 

The Permittee shall operate and maintain the Surface Impoundment 
to prevent overtopping, as specified at Permit Attachments A, 
Section 2.6.4.3; and L, Section 4.1.2; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.221(g)). 

5.3.2 Dike Maintenance 

The Permittee shall maintain the separator dike and the area 
around the Surface Impoundment, including the perimeter dikes, as 
specified at Permit Attachments A, Section 2.6.4.3; and N, 
Section 3.5.5, Inspection and Monitoring; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.221(h)). 

5.3.3 Protective Netting 

The Permittee shall ensure that protective netting in good 
condition is maintained over the Surface Impoundment to protect 
the bird life of the area, as specified at Permit Attachment A, 
Section 1.2, Site Environment and Climate; and as shown at Permit 
Attachment L1, Drawing No. 30. 
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5.3.4 Waste Placement and Removal 

The Permittee shall ensure that waste is placed in and removed 
from the Surface Impoundment as specified at Permit Attachments 
L, Section 4.1.4; and N, Section 3.5.3, Waste Placement. 

5.3.5 Leachate Management 

Leachate collected from the leak detection systems at the Surface 
Impoundment may be retreated in the Surface Impoundment. 
Collected leachate that does not meet LDR treatment standards 
shall receive additional treatment by stabilization before it can 
be placed in the surface impoundment. If, after treatment by 
stabilization, the leachate cannot meet LDR standards, the 
Permittee shall ship the leachate off-site to an appropriate 
permitted hazardous waste management facility in compliance with 
all applicable regulations for generation and transport of 
hazardous waste. 

5.4 WASTE ANALYSIS 

5.4.1 Waste Characterization 

The Permittee shall characterize waste entering and leaving the 
Surface Impoundment as specified at Permit Attachment F, Waste 
Analysis Plan, Sections 4.4, Procedures for Incoming Waste 
Acceptance, and 4.5.5.3, Waste Analysis Requirements Specific to 
the Evaporation Pond, to ensure that the waste management 
requirements specified at Permit Attachment F, Section 4.2, 
Criteria for Waste Management at the Facility, are met. 

5.4.2 Waste Analysis to Determine 40 CFR 264, Subpart BB 
Exemption 

The Permittee shall make a determination of compliance with 
Permit Condition 5.1.3.c in accordance with the test methods 
specified at Permit Condition 2.15.1.b; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.1063(d)). 

5.4.3 Waste Analysis to Determine 40 CFR 264, Subpart CC 
Exemption 

The Permittee shall make a determination of compliance with 
Permit Condition 5.1.3.d in accordance with the test methods 
specified at Permit Conditions 2.15.2.b and 2.15.2.c; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.1083 (a) (2)). 

5-8 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

5.4.4 Leachate 

5.4.4.a LDRS and VZMS Sumps Sampling and Analysis 

The Permittee shall sample and analyze the leachate collected 
from the Surface Impoundment LDRS and VZMS sumps in accordance 
with Permit Attachment F, Section 4.5.6, Waste Analysis 
Requirements for Waste Generated On-Site, for all the multi
source leachate (EPA Hazardous Waste Number F039) constituents 
listed in the Table contained at 20.4.1.800 NMAC (incorporating 
40 CFR 268.40) 

5.4.4.b VZMS Sampling and Analysis 

The Permittee shall sample and analyze any fluid collected from 
the VZMS in accordance with the appropriate conditions within 
Permit Part 7. 

5.5 MANAGEMENT OF LEAKS OR SPILLS 

5.5.1 Spills and Releases to the Land Surface 

The Permittee shall ensure that spills and releases to the land 
surface are contained and remediated in a timely manner. Upon 
detection of a spill or release from the Surface Impoundment to 
the land surface, the Permittee shall determine the appropriate 
response in accordance with Permit Attachments A, Section 
2.6.4.3; and C, Contingency Plan, Section 6.3.5.2, Spills, Leaks, 
or Other Releases Control Procedure. 

If, in responding to a spill or release, the Permittee determines 
that the Contingency Plan should be implemented, implementation 
shall be conducted as specified at Permit Attachment C, Section 
6.3, Implementation Procedures. 

All analyses to determine the nature and concentration of the 
spilled or released waste constituents shall be performed as 
specified at Permit Attachment F, Section 4.5.6. All recovered 
spilled or released material along with other hazardous wastes 
generated in addressing the release shall be managed as specified 
at Permit Attachment C, Section 6.3.7, Storage and Treatment of 
Released Hazardous Waste. 

5.5.2 Leachate Management 

The Permittee shall completely remove all fluids from each sump 
in the LDRS and from the VZMS sump in a timely manner, as 
specified at Permit Attachments I, Section 4.0, Monitoring 
Procedures; and N, Section 3.5.4, Operation of Leachate Detection 
and Vadose Zone Monitoring Systems. The Permittee shall conduct 
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a waste analysis of the removed fluids as specified at Permit 
Condition 5.4.4.a. 

5.5.3 Action Leakage Rate 

The Action Leakage Rate (ALR) for the Surface Impoundment, as 
approved by the Secretary in accordance with 20.4.1.500 NMAC 
(incorporating 40 CFR 264.222(a)), is 1,000 gallons per acre per 
day (gpad) as measured in the LDRS sumps for both cells; and as 
specified at Permit Attachments A, Section2.6.4.7, Action Leakage 
Rate; and J, Action Leakage Rate and Response Action Plan, 
Section 5.3.4, Discussion of Proposed Action Leakage Rates. 

To determine if the ALR has been exceeded, the Permittee shall 
calculate and record the average daily flow rate to each LDRS 
sump on a weekly basis during the active life and closure period 
of the Surface Impoundment, as specified at Permit Attachments A, 
Section 2.6.4.7, Action Leakage Rate; and J, Section 5.4, 
Determination If the Action Leakage Rate Is Exceeded; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.222(b)) 

5.5.4 Flow Rates Less than or Equal to the ALR 

The Permittee shall respond to leakage less than or equal to the 
ALR as specified at Permit Attachment A, Section 2.6.4.8, 
Response Action Plan. 

5.5.5 Flow Rates Greater than the ALR 

The Permittee shall respond to leakage greater than the ALR as 
specified at Permit Attachments A, Section 2.6.4.8; and J, 
Section 7.0, Response Actions; and shall meet all requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.223(b) (3) through 
(b) (5) and (c)). In addition, the Permittee shall respond to 
leakage greater than the ALR by complying with the following 
conditions, as specified at Permit Attachment I, Section 4.2: 

5.5.5.a Removal of Cell from Service 

The Permittee shall immediately remove from use the cell that is 
leaking in exceedance of the ALR; and 

5.5.5.b VZMS Sampling 

The Permittee shall immediately inspect each monitoring point in 
the VZMS for fluids in accordance with Permit Condition 7.4.1.b. 

In addition, the Permittee shall increase the frequency of 
inspection of the VZMS wells from monthly to weekly in accordance 
with Permit Condition 7.4.1.b. 
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5.5.6 Response to Sudden Drop of Liquid Level 

In the event of a sudden drop in the liquid level of one of the 
Surface Impoundment cells that is not known to be caused by 
changes in the flow into or out of that cell, expected 
evaporation rates, or dike leaks, the Permittee shall remove the 
leaking (or impacted) cell from service immediately and complete 
the following actions, as specified at Permit Attachment C, 
Contingency Plan, Section 6.3.5.3, Evaporation Pond Failure 
Control Procedure; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.227(a) and (b)): 

• 

• 

• 

• 

• 

5.5.7 

immediately shut off the flow or stop the addition 
of wastes into the leaking (or impacted) cell; 

immediately contain any surface leakage which has 
occurred or is occurring; 

immediately stop the leak; 

take any necessary steps to stop or prevent 
catastrophic failure; and 

if a leak cannot be stopped by any other means, 
empty the leaking (or impacted) cell. 

Return of Surface Impoundment to Service 

If one of the Surface Impoundment cells has been removed from 
service pursuant to Permit Conditions 5.5.5.a or 5.5.6, it may be 
returned to service only if the portion of the cell that was 
failing has been repaired and the repair recertified in 
accordance with Permit Condition 5.7.3.c. 

5.5.8 Closure in Lieu of Repair 

If one of the Surface Impoundment cells has been removed from 
service in accordance with Permit Condition 5.5.6 and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.227), and is not 
being repaired, the Surface Impoundment shall be closed as 
specified at Permit Attachment O, Closure Plan, Section 8.1.2, 
Evaporation Pond, and other applicable sections. Closure shall 
be in accordance with Permit Condition 5.10; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.228). 
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5.6 INSPECTION SCHEDULES AND PROCEDURES 

5.6.1 Inspection Requirements 

5.6.1.a General Inspection Requirements 

The Permittee shall inspect the Surface Impoundment, liner and 
leachate systems, and ancillary equipment as specified at Permit 
Attachments D, Inspection Procedures, Section 5.2.3, Evaporation 
Pond Inspection Procedures; and Dl, Inspection Schedules and 
Checklists; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.226). 

5.6.1.b Inspection during Construction 

The Permittee shall inspect the Surface Impoundment liners and 
cover systems during construction and installation for 
uniformity, damage, and imperfections (e.g., holes, cracks, thin 
spots, or foreign materials), as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.226(a)). 

5.6.1.c Inspection after Construction 

The Permittee shall inspect the Surface Impoundment immediately 
after construction. This inspection shall include the following, 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 264.226(a)) 

• 

• 

5.6.1.d 

synthetic liners and cover systems (e.g., 
membranes, sheets or coatings) to ensure tight 
seams and joints and the absence of tears, 
punctures, or blisters; and 

soil-based and admixed liners and cover systems 
for imperfections including lenses, cracks, 
channels, root holes, or other structural non
uniformities that may cause an increase in the 
permeability of the liner or cover system. 

Inspections during Facility Operation 

The Permittee shall inspect the Surface Impoundment, discharge 
pads, dikes, and ancillary equipment weekly and after storms, as 
specified at Permit Attachments A, Section 2.6.4.3; D, Section 
5.2.3; D1; and N, Section 3.5.5; and as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.226(b)). 

5.6.2 LDRS and VZMS Monitoring Requirements 

The Permittee shall monitor each sump in the LDRS and VZMS daily 
and the vadose zone wells monthly for the presence of liquids 
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during the active life and closure period of the Surface 
Impoundment, as specified at Permit Attachments A, Section 
2.6.1.2; I, Sections 4.1, Monitoring Frequency, and 4.3, 
Monitoring Method, and Table 2; and N, Section 3.5.4. 

The Permittee shall probe or inspect the neutron probe access 
tube for the presence of liquids twice annually during the active 
life and closure period of the Surface Impoundment as specified 
at Permit Part 7.4.1.b. The Permittee shall sample the 
appropriate suction lysimeters for the presence of liquids as 
specified at Permit Part 7.4.1.b during the active life and 
closure period of the Surface Impoundment. 

The vadose zone wells shall continue to be monitored semi
annually for the presence of liquids during the post-closure care 
period, as specified at Permit Attachment P, Post-Closure Care, 
Section 8.2.5, Vadose Zone Monitoring System; and in accordance 
with Permit Condition 7.4. 

If liquids are present, the Permittee shall sample and analyze 
the liquids as specified at Permit Attachment F, Section 4.5.6. 
The Permittee shall remove and properly dispose of all remaining 
liquids, as specified at Permit Attachment I, Section 4.2, 
Response Actions. 

5.7 RECORDKEEPING AND REPORTING 

5.7.1 Recordkeeping Requirements 

The Permittee shall follow the recordkeeping requirements for the 
Surface Impoundment specified at Permit Attachment N, Section 
3.5.1, Records. Records kept shall include, but are not limited 
to: 

5.7.1.a Inspection Logs 

In accordance with Permit Condition 2.7.3, the Permittee shall 
keep in the Operating Record for a minimum of three years the 
inspection logs and other records for the inspections conducted 
in accordance with Permit Condition 5.6.1; as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.15(d} and 40 CFR 
264.73(b) (5)). 

5.7.1.b Ignitable, Reactive, or Incompatible Waste 

The Permittee shall document and place in the Operating Record 
the evidence of compliance with the requirements for ignitable, 
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reactive, and incompatible waste contained at Permit Conditions 
5.8 and 5.9; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.17 (c) and 264.73(b) (3) ), making references to published 
scientific or engineering literature, using data from trial 
tests, waste analyses, and/or the results of the treatment of 
similar wastes by similar treatment processes. 

5.7.1.c LDRS and VZMS Data 

The Permittee shall keep records for the LDRS and VZMS monitoring 
conducted in accordance with Permit Condition 5.6.2, including a 
record of the amount of liquids removed during the active life 
and closure period of the Surface Impoundment, in accordance with 
Permit Condition 2.12.1.k.i; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.226(d) (1)). 

5.7.1.d 40 CFR 264, Subpart BB Records 

The Permittee shall record in a log that is kept in the Operating 
Record the results of the determination of exemption from the 
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264,Subpart 
BB), conducted in accordance with Permit Condition 5.4.2, and 
other information required under 20.4.1.500 NMAC (incorporating 
40 CFR 264.1064(k) and (m)). 

5.7.1.e 40 CFR 264, Subpart CC Records 

The Permittee shall prepare and maintain in the Operating Record 
for a minimum of three years the information used for each waste 
determination required in accordance with Permit Condition 5.4.3 
(e.g., test results, measurements, calculations, and other 
documentation) . 

5.7.2 Reporting and Notification Requirements 

5.7.2.a Notification of Sudden Drop in a Cell Liquid Level 

The Permittee shall submit the following information to the 
Secretary upon determination of a sudden drop in the liquid level 
of a Surface Impoundment cell that is not caused by changes in 
intentional flows into and out of the surface impoundment or 
expected evaporation rates: 

5.7.2.a.i Oral Report 

The Permittee shall make an oral report to the Secretary within 
24 hours of becoming aware of a sudden drop in the liquid level 
of a Surface Impoundment cell, as specified at Permit 
Attachment C, Contingency Plan, Section 6.3.5.3; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 270.30(1) (6) (i) and 
(ii)); and 
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5.7.2.a.ii Written Report 

The Permittee shall notify the Secretary in writing, within seven 
days of detecting either a leak in the Surface Impoundment dikes 
or a sudden drop in the liquid level, if the drop is not caused 
by changes in the flows into or out of the Surface Impoundment or 
expected evaporation rates, as specified at Permit Attachment C, 
Section 6.3.5.3; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.227 (b) (6)). 

5.7.2.b Submittals after ALR Exceedance 

The Permittee shall submit the following information to the 
Secretary after becoming aware of an exceedance of the ALR for 
the Surface Impoundment: 

5.7.2.b.i Written Notification of ALR Exceedance 

The Permittee shall notify the Secretary in writing of an 
exceedance of the ALR at the Surface Impoundment within seven 
days of determination of the exceedance, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.223 (b) (1)); 

5.7.2.b.ii Preliminary Assessment 

The Permittee shall submit a preliminary written assessment to 
the Secretary within 14 days after determination of the 
exceedance, as to the amount of liquids, possible location, size, 
and cause of any leaks, and short-term actions taken and planned, 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 
2 6 4 . 2 2 3 (b) ( 2) ) ; and 

5.7.2.b.iii Data Submittal 

The Permittee shall submit to the Secretary the results of 
analyses required under 20.4.1.500 NMAC (incorporating 40 CFR 
264.223(b) (6) ), the results of actions taken, and actions 
planned, within 30 days after the written notification required 
in accordance with Permit Condition 5.7.2.b.i. Monthly 
thereafter, as long as the flow rate in the leak detection system 
exceeds the action leakage rate, the Permittee shall submit to 
the Secretary a report summarizing the results of any remedial 
actions taken and actions planned. 

5.7.2.c Noncompliance with the 40 CFR 264, Subpart CC 
Exemption Requirements 

The Permittee shall report to the Secretary each occurrence, 
within 15 calendar days of the time that the Permittee becomes 
aware of the occurrence, of the placement of hazardous waste in 
the Surface Impoundment that does not comply with the exemption 
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contained at Permit Condition 5.1.3.d from the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264, Subpart CC); as 
specified at Permit Attachment G, Air Quality, Section 11.3.7.2, 
Reporting; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.1090(a)). 

5.7.3 Certifications 

5.7.3.a Surface Impoundment CQA Certification 

As required by 20.4.1.500 NMAC (incorporating 40 CFR 264.19(d) ), 
the Permittee shall submit a certification to the Secretary at 
least 60 days prior to the initiation of operations at the 
Facility in accordance with Permit Condition 1.10. The 
certification shall show that the approved CQA Plan has been 
successfully carried out and that the Surface Impoundment meets 
all regulatory requirements in accordance with Permit Condition 
1.5.9.c.i. The certification shall be signed by the CQA officer 
and shall also attest that the Secretary's inspection, provided 
for at Permit Condition 1.5.9.c.ii, has been either completed or 
waived. The Permittee shall furnish documentation supporting 
this certification to the Secretary upon request. 

5.7.3.b Dike Recertification 

If one of the Surface Impoundment cells is removed from service 
for more than six months, the Permittee shall, prior to returning 
the cell to service, obtain a certification from a qualified, 
professional engineer registered in New Mexico that the Surface 
Impoundment dikes, including that portion of the dikes that 
provides freeboard, has structural integrity, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.226(c)) The Permittee 
shall submit the certification to the Secretary. 

The certification shall establish that the dike: 

• 

• 

5.7.3.c 

shall withstand the stress of the pressure exerted 
by the types and amounts of wastes to be placed in 
that cell; and 

shall not fail due to scouring or piping, without 
dependence on any liner system included in the 
Surface Impoundment construction. 

Liner Recertification 

If one of the Surface Impoundment cells is removed from service 
as the result of a sudden drop in the liquid level due to liner 
failure and the liner has been repaired, the Permittee shall not 
return that cell to service until the repaired liner system has 
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been recertified by a qualified, professional engineer registered 
in New Mexico, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.227 (d) (2)), and the recertification has been submitted to 
the Secretary. 

5.8 SPECIAL PROVISIONS FOR IGNITABLE OR REACTIVE 
WASTES 

The Permittee shall not place ignitable and reactive waste in the 
Surface Impoundment at the same time, as specified at Permit 
Attachments A, Section 2.6.4.4, Specific Requirements for 
Ignitabler Reactiver and/or Incompatible Wastes, and B, 
Procedures to Prevent Hazards, Section 5.5, Procedures to Prevent 

Ignition or Reaction of Ignitabler Reactiver or Incompatible 
Waste; and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.17 and 40 CFR 264 .229). 

5.9 SPECIAL PROVISIONS FOR INCOMPATIBLE WASTES 

The Permittee shall ensure that incompatible wastes, or 
incompatible wastes and materials, are not placed in the Surface 
Impoundment at the same time, as specified at Permit Attachments 
A, Section 2.6.4.4, and B, Section 5.5; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.17(b) and (c) and 
264.230). 

5.10 CLOSURE 

The Permittee shall follow the procedures for clean closure 
specified at Permit Attachment 0, Section 8.1.2, Evaporation 

Pond, and other pertinent sections; and shall conduct closure 
activities in accordance with pertinent sections of Permit Part 
8; and shall otherwise comply with the requirements of 20.4.1.500 
NMAC (incorporating 40 CFR 264.228). The Permittee shall follow 
the time frame for closure specified at Permit Attachment 01, 
Compliance Schedules for Closure. 
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PERMITTED SURFACE IMPOUNDMENT 

CELL DIMENSIONS TOTAL CAPACITY 

IA 285 feet long by 2.6 million gallons 
132 feet wide by 12 
feet deep 

IB 285 feet long by 2.6 million gallons 
132 feet wide by 12 
feet deep 

TOTAL 5.2 million gallons 

5-18 



New Mexico Environment Department 
March 2002 

PERMIT PART 6 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

HAZARDOUS WASTE DISPOSAL IN THE LANDFILL 

HIGHLIGHTS 

This Part contains conditions for disposal of hazardous waste in 
the Landfill at the Triassic Park Waste Disposal Facility (the 
Facility). Conditions include requirements for the kinds of 
hazardous waste that can be placed in the Landfill, Landfill 
capacity, liner systems, and leak detection systems. 
Requirements for engineering designs, Landfill operation, and 
response to leaks from the Landfill are also included. 

The location of the Landfill is shown at Permit Attachment Ll, 
Engineering Drawings, Drawing No. 4. Landfill operations and 
design are discussed at Permit Attachments A, General Facility 
Description and Information, Section 2.5, Landfill; and L, 
Engineering Report, Section 3.0, Landfill. 

This Permit authorizes only Phase IA of the Landfill, shown at 
Permit Attachment L1, Drawing No. 8. Phase IA includes 
approximately 47 acres (outside dimensions) with a fill area of 
35 acres, and a capacity of approximately 553,200 cubic yards. 

Phase IB, Phase II and Phase III of the Landfill, shown at Permit 
Attachment L1, Drawing No. 25 or described in Permit Attachment 
L, Section 3.1.4, are planned for future development. Reference 
to the Landfill in this Permit means Phase IA only. The Landfill 
Phase IA is considered one permitted unit. This permit does not 
authorize Phase IB, Phase II and Phase III of the Landfill. 

The Landfill is permitted to receive all hazardous waste accepted 
at the Facility; however, all waste placed in the Landfill must 
meet the Land Disposal Restrictions (LDR) treatment standards 
contained at 20.4.1.800 NMAC (incorporating 40 CFR, Subpart 268). 
Waste may be received from off-site generators, from the on-site 
leachate and leak collection systems, and from other activities 
at the Facility that generate hazardous waste. 

A lined Contaminated Water Collection Basin and a lined 
Stormwater Collection Basin are located immediately south of the 
Landfill floor, as shown at Permit Attachment L1, Drawing No. 10, 
to collect run-off from slope areas. Both basins are considered 
part of the permitted Landfill unit. 

The Landfill liner systems cover the entire north slope of the 
Landfill, the slopes below the access ramps, and most of the 
Landfill floor. The liners shall be installed in stages as the 
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Landfill expands to cover all surrounding earth that may contact 
waste or leachate. 

The Landfill liner consists of primary and secondary systems. 
The primary system consists of, from top to bottom, a two-foot 
layer of protective soil, a geocomposite drainage layer, and a 
high-density polyethylene (HDPE) geomembrane liner. The 
geocomposite drainage layer drains to a sump consisting of a pump 
and leachate collection piping in drainage gravel, providing a 
Leachate Collection and Removal System (LCRS) to remove leachate 
from the Landfill. The sump is located in the floor of the 
geocomposite layer near the center of the Landfill. 

The secondary system consists of, from top to bottom, a 
geocomposite drainage layer, an HDPE geomembrane liner, a 
geosynthetic clay liner, and six inches of prepared subgrade. A 
Leak Detection and Removal System (LDRS), similar in design to 
the LCRS, is located below the primary geomembrane and is 
designed to detect and remove leachate that passes through the 
primary liner system. The LDRS sump lies under the LCRS sump. 

A vadose zone monitoring system (VZMS) includes a sump located on 
a geomembrane liner. It is located below the secondary liner and 
under the LDRS sump. All of the sumps contain pressure 
transducers to measure the presence and volume of fluids. The 
LCRS, LDRS, and VZMS are shown at Permit Attachment L1, Drawing 
No. 17. 

Leachate collected in the sumps is pumped to the Leachate Storage 
Tank, shown at Permit Attachment L1, Drawing No. 19, analyzed, 
and treated as necessary prior to being disposed in the Landfill. 

The VZMS also includes four vadose zone monitoring wells and two 
neutron probe access tubes, shown at Permit Attachment I, Vadose 
Zone Monitoring System Work Plan, Figure No. 2. The wells are 
located east of the Landfill and monitor the accumulations of any 
escaped fluids down gradient from the Landfill. Neutron probe 
access tubes are located on both the north and west boundaries of 
the Landfill and monitor releases migrating as unsaturated flow. 

The VZMS is described at Permit Part 7. Corrective Action 
requirements for leakage from the Landfill to the VZMS are 
described at Permit Part 9. 

6-2 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

6.1 GENERAL REQUIREMENTS FOR THE LANDFILL 

6 .1.1 Permitted Disposal in the Landfill 

6.1.1.a Hazardous Waste Disposal 

The Permittee shall dispose of hazardous waste only in the 
Landfill, as identified at Table 6-1, Permitted Landfill Unit, 
and as specified at Permit Attachment A, General Facility 
Description and Information, Section 2.5. The volume of 
hazardous waste that may be disposed in the Landfill is limited 
to the maximum capacity identified at Table 6-1, and as specified 
in Permit Attachment A, Section 2.5.1.1, Nature and Quantity of 
Waste. 

6.1.1.b Polychlorinated Biphenyls 

The Permittee may dispose of non-ignitable liquids with 
polychlorinated biphenyl (PCB) concentrations of less than 50 
parts per million (ppm), soils with PCB concentrations of less 
than 50 ppm, and bulk PCB-contaminated remediation waste in the 
Landfill. 

6.1.2 Prohibited Wastes in the Landfill 

The Permittee is prohibited from placing in the Landfill any 
hazardous waste that does not meet the LDR treatment standards 
contained at 20.4.1.800 NMAC (incorporating 40 Subpart D). 

6.2 LANDFILL CONSTRUCTION 

6.2.1 Construction Requirements 

The Permittee shall construct, operate, and maintain the 
Landfill, including liner systems, water collection basins and 
ditches, access ramps, and ancillary equipment, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.301) and this Permit, 
and as follows: 

6.2.1.a Landfill Excavation 

The Permittee shall excavate and prepare the Landfill floor and 
subsurface sides as specified at Permit Attachment A, Section 
2.5.2.2, Excavation and Preparation of Landfill Bottom and 
Subsurface Sides; and Permit Attachment L1, Drawings 7 and 8. 
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6.2.1.b Liner Systems 

The Permittee shall install and maintain two liners, constructed 
to prevent any migration of wastes out of the Landfill to the 
adjacent subsurface soil or ground water, as specified at Permit 
Attachments A, Section 2.5.1.2, Liner Systems; L, Section 3.0; 
L1, Drawings No. 5 through 12 and 15 through 20; L2, 
Specifications for Landfill, Surface Impoundment and Associated 
Facilities Liner and Cover System Construction; and M, 
Construction Quality Assurance Plan for Landfill, Surface 
Impoundment and Associated Facilities Construction; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.301(c) (1) 
and 2 6 4 . 3 01 (d) ( 1) ) . 

The Landfill liner systems shall include the following 
components, from top to bottom: 

• a two foot layer of protective soil; 

• a geocomposite drainage layer; 

• a 60-mil HDPE geomembrane liner; 

• a geocomposite drainage layer; 

• a 60-mil HDPE geomembrane liner; 

• a geosynthetic clay liner, consisting of at least 
three feet of compacted clay having a permeability 
not greater than 10-7 em/sec; and 

• six inches of prepared subgrade. 

The Permittee shall stage construction of the Landfill liner as 
specified at Permit Attachment L, Section 3.1.4, Waste Filling 
Sequence. 

6.2.1.c LCRS 

The Permittee shall install and maintain an LCRS above the 
primary system HDPE geomembrane liner, to consist of the 
geocomposite LCRS drainage layer and sump, pump, and piping, to 
collect and remove leachate, as specified at Permit Attachments 
A, Section 2.5.1.3, Leachate Collection and Removal System 
(LCRS); L, Sections 3.1.3, Subgrade Excavation, Liner System, 
LCRS, LDRS, and Vadose Sump Design, and 3.2, Landfill Design 
Analyses; L1, Drawings Nos. 12 and 15 through 20; L2; and M; and 
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as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.301 (c) (2)). 

The sump, sump piping, slope riser pipes, crest riser pad, and 
vertical riser shall be constructed as specified at Permit 
Attachment L, Sections 3.1.3 and 3.2. The sump and pump shall 
have the capacity identified at Permit Attachment L, Section 
3.1.3, Table 2, Landfill Sump Arrangement Summary. 

6.2.1.d LDRS 

The Permittee shall install and maintain an LDRS between the 
primary and secondary HDPE geomembrane liners, to consist of the 
geocomposite LDRS drainage layer and sump, pump, and piping, to 
detect and remove leachate that. may pass through all areas of the 
primary liner, as specified at Permit Attachments A, Section 
2.5.1.4, Leak Detection and Removal System (LDRS); L, Sections 
3.1.3 and 3.2; L1, Drawings Nos. 12 and 15 through 20; L2; and M; 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.301(c) (3)). The sump and pump shall have the capacity 
identified at Permit Attachment L, Section 3.1.3, Table 2. 

6.2.1.e VZMS Sump 

The Permittee shall install and maintain a vadose zone sump 
system below the Landfill liners to serve as a detection system 
for leakage of the LDRS, as specified at Permit Attachments A, 
Section 2.5.1.5, Vadose Zone Monitoring System (VZMS); L, 
Sections 3.1.3 and 3.2; L1, Drawings Nos. 16 through 18; and M. 
The sump and pump shall have the capacity identified at Permit 
Attachment L, Section 3.1.3, Table 2. 

6.2.1.f Access Ramps 

The Permittee shall construct two 30 feet wide, 10 percent grade, 
access ramps on the east and west sides of the Landfill to the 
floor surface as specified at Permit Attachments L, Sections 
2.1.3, Facility Traffic Plan, 3.1.2, Landfill Layout and Phasing, 
3.2, and 3.2.6, Access Ramp Design; and L1, Drawings Nos. 10 and 
14. 

The Permittee shall construct an access ramp in the south slope, 
in accordance with Permit Attachment L, Section 3.1.4, Waste 
Filling Sequence; and as shown at Permit Attachment L1, Drawing 
No. 8; with the approximate same dimensions and slope as the 
access ramps constructed on the east and west slopes, when needed 
to provide access to the south end of the Landfill Phase IA 
(i.e., when lining of the south end of the Landfill Phase IA 
begins) . 

6-5 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

The Permittee shall notify the Secretary in writing 60 days prior 
to initiating construction of the south access ramp. 

6.2.1.g Run-On/Run-Off Controls 

6.2.1.g.i Landfill Stormwater Collection Basin 

The Permittee shall construct a Stormwater Collection Basin near 
the toe of the cut slope of the Landfill floor, as specified at 
Permit Attachments A, Section 2.5.1.6, Run-On/Run-Off Control; L, 
Sections 3.1.6, Landfill Storm Water Control Features, and 
3.2.10, Surface Water Drainage Analysis; and L1, Drawings Nos. 
13, 14, and 25; and as required by 20.4.1.500 NMAC (incorporating 
40 CFR 264.301(g)). The Stormwater Collection Basin shall be 
lined with an HDPE liner, as shown at Permit Attachment L1, 
Drawing No. 13. 

The Permittee shall provide the Secretary with 60 days prior 
written notice if the Stormwater Collection Basin is removed 
preparatory to the disposal of waste in the southern part of the 
Landfill during Phase IA of Facility operations. 

6.2.1.g.ii Landfill Contaminated Water Collection Basin 

The Permittee shall construct a Contaminated Water Collection 
Basin north of the Stormwater Collection Basin on the floor of 
the Landfill, as discussed at Permit Attachments A, Section 
2.5.1.6; and L, Section 3.2.10; and as shown at Permit Attachment 
L1, Drawing No. 10; to collect possible contaminated run-off from 
the Landfill. The Contaminated Water Collection Basin shall be 
located on the Landfill liner systems. 

The Permittee shall provide the Secretary with 60 days prior 
written notice if the Contaminated Water Collection Basin is 
removed preparatory to the disposal of waste in the southern part 
of the Landfill during Phase 1A of Facility operations. 

6.2.1.g.iii Stormwater Collection Basin Berms 

The Permittee shall construct the berm separating the Stormwater 
Collection Basin and the Contaminated Water Collection Basin, and 
the berm on the south slope of the Landfill, as shown at Permit 
Attachment L1, Drawings Nos. 9 and 13, with sufficient structural 
integrity to prevent failure, and using the construction 
specifications contained at Permit Attachment L2. 

6.2.1.g.iv Perimeter Ditches 

The Permittee shall construct perimeter ditches located on either 
side of the Landfill perimeter road to intercept run-off from 
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areas outside of the Landfill and to divert this water to the 
Facility Stormwater Detention Basin located west of the Surface 
Impoundment (see Permit Attachment L1, Drawing No. 4), as 
specified at Permit Attachment L, Section 3.1.6; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.301(h)). The 
perimeter ditches shall be constructed as specified at Permit 
Attachment L1, Drawing No. 25 (2 of 2). 

6.2.1.g.v Run-On Diversion 

The Permittee shall construct HDPE-lined ditches on the side of 
the access ramps to divert run-off from the slope areas above the 
access ramps and from the cut slope area to the Stormwater 
Collection Basin, as described at Permit Attachments A, Section 
2.5.1.6; and L, Section 3.1.6; and as shown at Permit Attachment 
L1, Drawings 10 and 14. The ditches shall be constructed as 
shown at Permit Attachment L1, Drawings 13, 14, and 25 (2 of 2). 
The Permittee shall operate the Landfill so that any runoff from 
the active waste filling area will drain to the Contaminated 
Water Collection Basin located within the Landfill as shown at 
Permit Attachment L1, Drawing 10. 

6.2.1.h Vadose Zone Monitoring Wells 

The Permittee shall construct four deep and two neutron probe 
access tubes to monitor fluids released from the Landfill in 
accordance with Permit Condition 7.2.1.a and 7.2.1.d; and as 
specified at Permit Attachment I, Section 2.2.2, Vadose Zone 
Monitoring Well Construction. 

6.2.2 CQA Program 

The Permittee shall implement the Construction Quality Assurance 
Plan contained at Permit Attachment M under the direction of a 
Construction Quality Assurance (CQA) officer who is a 
professional engineer registered in New Mexico to ensure that all 
construction required under Permit Condition 6.2 meets or exceeds 
all design criteria and specifications of this Permit, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.19(a)). 

6.3 GENERAL LANDFILL OPERATING REQUIREMENTS 

6.3.1 Operation and Maintenance of the Landfill 

The Permittee shall operate and maintain the Landfill as 
specified at Permit Attachments A, Section 2.5.3, Operation; L, 
Sections 3.1.4 and 3.1.5, Final Cover; and N, Operations and 
Maintenance Plan, Sections 3.4, Landfill Operation, and 4.1, 

6-7 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

Landfill; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264, Subpart N) and this Permit. 

6.3.2 Placement of Waste in the Landfill 

The Permittee shall manage the Landfill waste placement operation 
based on a series of grids along the north end of the Landfill 
and along both the east and west sides of the Landfill, as 
specified at Permit Attachment A, Section 2.5.3.7, Procedures for 
Protecting Wastes. This two-dimensional grid system, together 
with a vertical waste tracking system that counts the number of 
lifts between potentially incompatible wastes, and the thickness 
of those lifts, shall be used to ensure that the minimum spacing 
of incompatible waste is at least the 50 feet required by Permit 
Condition 6.9. 

6.3.3 Daily Cover 

The Permittee shall ensure that a daily soil cover with a minimum 
thickness of 0.5 foot is placed on the active waste placement 
area of the Landfill to control wind dispersal of particulate 
matter, as specified at Permit Attachments A, Section 2.5.1.7, 
Wind Dispersal Control Procedures; and N, Operations and 
Maintenance Plan, Section 3.4.3, Waste Placement; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.301(j)). 

6.3.4 Management of Run-On/Run-Off 

6.3.4.a Collection Basins 

The Permittee shall ensure that run-on and run-off is pumped out 
of the Stormwater Collection Basin and the Contaminated Water 
Collection Basin within 24 hours after a storm event, or 
otherwise manage these basins to maintain the design capacity of 
the systems, as specified at Permit Attachment A, Section 
2.5.1.6, and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.301(i)). 

6.3.4.b Standing Water 

The Permittee shall ensure that standing water that collects on 
the Landfill floor is pumped out within 24 hours after a storm 
event, as specified at Permit Attachment A, Section 2.5.1.6; and 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 264.301(g)). 

6.3.5 Leachate 

If leachate collected from the Landfill leak detection systems, 
which includes the LCRS, the LDRS, and possibly the VZMS, meets 
LDR treatment standards, then the Permittee shall treat the 
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leachate in the Surface Impoundment or Stabilization Tank to 
remove all free liquids, as appropriate, and, if the leachate 
residue continues to meet LDR treatment standards, dispose of the 
treated leachate residue in the Landfill. If the leachate does 
not meet LDR treatment standards, the Permittee shall either 
treat the leachate in the Stabilization Tank to remove all free 
liquids and attain the LDR Treatment Standards as specified in 
Permit Part 4, or shall ship the leachate off-site to an 
appropriate permitted hazardous waste management facility, in 
compliance with all applicable regulations for generation and 
transport of hazardous waste. 

6.4 WASTE ANALYSIS 

6.4 .1 Waste Characterization 

The Permittee shall ensure that all waste placed in the Landfill 
meets the waste analysis requirements specified at Permit 
Attachment F, Waste Analysis Plan, Section 4.5.5.5, Waste 
Analysis Requirements Specific to the Landfill; and Permit 
Conditions 6.8 through 6.10. 

6.4.2 Annual Analysis 

At least annually, the Permittee shall randomly sample and 
analyze a minimum of 10 percent of incoming waste streams that 
are to be directly landfilled to verify compliance with the LDR 
treatment standards, as specified at Permit Attachment F, Section 
4.5.5.5. 

6.4.3 Leachate 

6.4.3.a Leak Detection Systems Sampling and Analysis 

The Permittee shall sample and analyze the leachate collected 
from the Landfill LDRS, LCRS, and VZMS sump in accordance with 
Permit Conditions 6.5.2.d and Permit Attachment F, Section 4.5.6, 
Waste Analysis Requirements for Waste Generated On-Site, for all 
the multisource leachate (EPA Hazardous Waste Number F039) 
constituents listed in the Table contained at 20.4.1.800 NMAC 
(incorporating 40 CFR 268.40). 

6.4.3.b VZMS Well Sampling and Analysis 

The Permittee shall sample and analyze any fluid collected from 
the VZMS monitoring wells in accordance with Permit Conditions 
6.6.2, 7.3.2.a, and 7.3.2.b. Sampling and analysis shall be 
performed over the time period specified at Permit Condition 
7 .1. 4. 

6-9 



New Mexico 8nvironment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

6.5 LEAKS, SPILLS, AND LEACHATE MANAGEMENT 

6.5.1 Spills and Releases 

The Permittee shall ensure that spills and releases to the 
surface environment are contained and remediated in a timely 
manner. 

6.5.2 Leachate Removal 

6.5.2.a Removal of Leachate from the LCRS and LDRS 

The Permittee shall remove pumpable liquids from the LCRS and 
LDRS sumps whenever monitoring indicates the presence of liquid 
to prevent the hydraulic head on the bottom liner from exceeding 
12 inches, as specified at Permit Attachment N, Section 3.4.4, 
Operation of Leachate Collection and Detection Systems; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.301(c) (4)). 

6.5.2.b Removal of Leachate from the VZMS Sump 

The Permittee shall remove pumpable quantities of leachate (if 
any) from the VZMS sump as specified at Permit Attachment I, 
Section 4.0, Monitoring Procedures. 

6.5.2.c Leachate Storage 

Leachate removed from the Landfill LCRS, LDRS, and VZMS sump 
shall be stored in the Leachate Storage Tank, as specified at 
Permit Attachment F, Section 4.5.6, Waste Analysis Requirements 
for Waste Generated On-site. 

6.5.2.d Leachate Sampling 

The Permittee shall ensure that sampling and analysis of 
leachates removed from the LCRS, LDRS, and the VZMS sump at the 
base of the Landfill occurs before this leachate is commingled 
with fluids from any other unit, including VZMS wells and the 
Surface Impoundment, to ensure representative samples for the 
purpose of establishing the indicator parameters required at 
Permit Condition 7.3.2. Leachate from the Landfill LDRS, LCRS, 
and the VZMS sump at the base of the Landfill may be commingled 
before sampling and analysis, unless it is necessary to identify 
the location of the source of the fluids entering the LDRS and 
the VZMS sump. 
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6.5.3 Action Leakage Rate 

The Action Leakage Rate (ALR) for the Landfill, as approved by 
the Secretary in accordance with 20.4.1.500 NMAC (incorporating 
40 CFR 264.302(a)), is 900 gallons per acre per day (gpad) as 
measured in the LDRS sump, as specified at Permit Attachment A, 
Section 2.5.3.8, Action Leakage Rate; Permit Attachment J, Action 
Leakage Rate and Response Action Plan, Section 5.2, Determination 
of Action Leakage Rate: Landfill. 

To determine if the ALR has been exceeded, the Permittee shall 
determine the average daily flow rate on a weekly basis during 
the active life and closure period of the Landfill, and monthly 
during the post-closure care period, as specified at Permit 
Attachment J, Section 5.4, Determination If the Action Leakage 
Rate Is Exceeded; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.302(b)). 

6.5.4 Flow Rates Less than or Equal to the ALR 

The Permittee shall respond to leakage less than or equal to the 
ALR as specified at Permit Attachment A, Section 2.5.3.9, 
Response Action Plan. 

6.5.5 Flow Rates Greater than the ALR 

The Permittee shall respond to leakage greater than the ALR as 
specified at Permit Attachment J, Section 7.0, Response Actions; 
and as required by 20.4.1.500 NMAC, (incorporating 40 CFR 
264.304(b) (3) through (b) (5) and (c)). The Permittee shall also 
immediately inspect each monitoring point in the VZMS for fluids 
in accordance with Permit Condition 7.4.1.b, as specified at 
Permit Attachment I, Section 4.2, Response Actions, and shall 
increase the frequency of inspection of the VZMS wells from 
monthly to weekly in accordance with Permit Condition 7.4.1.b. 

6.6 INSPECTION AND MONITORING PROCEDURES 

6.6.1 Inspection Requirements 

6.6.1.a General Inspection Requirements 

The Permittee shall inspect the Landfill, including the liner and 
leachate collection systems, and ancillary equipment, as 
specified at Permit Attachments D, Section 5.2.2, Landfill 
Inspection Procedures; and D1, Inspection Schedules and 
Checklists; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.303). 
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6.6.1.b Inspections during Construction 

The Permittee shall inspect the liners and cover systems of the 
Landfill during construction and installation for uniformity, 
damage, and imperfections (e.g., holes, cracks, thin spots, or 
foreign materials), as required by 20.4.1.500 NMAC (incorporating 
40 CFR 264.303 (a)) . 

6.6.1.c Inspections after Construction 

The Permittee shall inspect the liners and cover systems of the 
Landfill immediately after installation or construction as 
required by 20.4.1.500 NMAC, (incorporating 40 CFR 264.303(a) (1) 
and (2)), as follows: 

6.6.1.d 

• the Permittee shall inspect all synthetic liners 
and covers to ensure tight seams and joints and 
the absence of tears, punctures, or blisters; and 

• the Permittee shall inspect soil-based and admixed 
liners and covers for imperfections including 
lenses, cracks, channels, root holes, or other 
structural nonuniformities that may cause an 
increase in the permeability of the liner or 
cover. 

Inspections during Operation 

The Permittee shall inspect the Landfill weekly and after storms, 
as specified at Permit Attachment D1, and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.303(b)), to detect 
evidence of any of the following: 

• 

• 

6.6.2 

deterioration, malfunctions, or improper operation 
of run-on and run-off systems; and 

improper functioning of wind dispersal control 
systems. 

Monitoring Requirements 

The Permittee shall monitor the Landfill LCRS, LDRS, and VZMS 
daily, the Landfill vadose zone monitoring wells monthly, and the 
Landfill neutron probe access tubes twice annually for the 
presence of liquids and to detect evidence of deterioration or 
malfunction of the systems during the active life of the Landfill 
in accordance with Permit Condition 7.4.1. The Permittee shall 
monitor and record the Landfill sumps during the post-closure 
care period according to the schedule specified at Permit 
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Attachment J, Section 6.0, Leak Detection and Removal System 
Monitoring; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.303(c) (2)); and shall monitor the vadose zone monitoring 
wells and neutron probe access probes semi-annually, as specified 
at Permit Attachment I, Section 4.1, Table 2, Monitoring 
Frequency. 

If liquids are present, the Permittee shall implement Permit 
Condition 7.4.2 and sample and analyze the liquids as specified 
at Permit Attachments F, Section 4.5.6; and I, Section 4.4, 
Sample Collection. The Permittee shall remove and properly 
dispose of all liquids collected, as specified at Permit 
Attachment I, Section 4.2. 

6.7 RECORDKEEPING AND REPORTING 

6.7.1 Recordkeeping Requirements 

The Permittee shall follow the recordkeeping requirements for the 
Landfill specified at Permit Attachment N, Section 3.4.1, 
Records. Records kept shall include, but are not limited to: 

6.7.1.a Grid "Cell" Location 

The Permittee shall maintain the following items in the Operating 
Record, in accordance with Permit Condition 2.12.1.m; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.73 (b) (2) 
and 40 CFR 264.309): 

• 

• 

6.7.1.b 

a map with the exact location and dimensions 
including depth, of each grid "cell" in the three
dimensional grid system required under Permit 
Condition 6.3.2, with respect to permanently 
surveyed benchmarks; and 

the contents in each grid "cell" and the 
approximate location of each hazardous waste type 
within each grid "cell". 

Inspection Logs 

The Permittee shall keep in the Operating Record the inspection 
logs and other records for the inspections conducted in 
accordance with Permit Condition 6.6.1 for a minimum of three 
years, in accordance with Permit Condition 2.7.3, and as required 
by 20.4.1.500 NMAC, (incorporating 40 CFR 264.15(d) and 
264.73 (b) (5)). 
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6.7.1.c LDRS, LCRS, and VZMS Monitoring Data 

The Permittee shall keep records for the LDRS, LCRS, and VZMS 
monitoring conducted in accordance with Permit Condition 6.6.2, 
including a record of the amount of liquids removed during the 
active life, closure, and post-closure care periods of the 
Landfill, in accordance with Permit Condition 2.12.1.k.i; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.303(c) (1)). 
These records shall be retained until the Secretary has approved 
the completion of post-closure care for the Landfill. 

6.7.2 

6.7.2.a 

Reporting Requirements 

Waste Identification and Location within the 
Landfill 

The Permittee shall submit current information on the grid "cell" 
map, required under Permit Condition 6.7.1.a, to the Secretary 
quarterly. The Permittee shall submit the identification of 
waste placed in each cell in terms of the grid coordinates, to 
the Secretary. This information shall be included in the 
Quarterly Report required under Permit Condition 2.12.2.b. 

6.7.2.b Ignitable, Reactive, or Incompatible Waste 

The Permittee shall document and place in the Operating Record 
the evidence of compliance with the requirements for ignitable, 
reactive, and incompatible waste contained at Permit Conditions 
6.8 and 6.9; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.17(c) and 264.73(b) (3)), using references to published 
scientific or engineering literature, using data for trial tests, 
waste analyses, and/or the results of the treatment of similar 
wastes by similar treatment processes. 

6.7.2.c Response Actions 

If the flow rate into any leak detection system exceeds the ALR, 
the Permittee shall, as specified at Permit Attachment J, Section 
7.0, and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.304(b)(l), (b)(2), and (b)(6)): 

• notify the Secretary in writing of the exceedance 
within seven calendar days of the determination; 

• submit a preliminary written assessment to the 
Secretary within 14 calendar days of the 
determination as to the amount of liquids, likely 
source of liquids, possible location, size, and 
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• 

6.7.3 

cause of any leaks, and short-term actions taken 
and planned; and 

submit to the Secretary the results of the 
analysis required under Permit Condition 6.5.5, 
the results of actions taken, and actions planned 
within 45 calendar days of the determination. 
Monthly thereafter, the Permittee shall, as long 
as the flow rate in the LDRS exceeds the ALR, 
submit to the Secretary a report summarizing the 
results of any remedial actions taken and actions 
planned. 

Landfill CQA Certification 

Prior to the initiation of operations at the Facility, the 
Permittee shall submit a certification to the Secretary signed by 
the CQA officer that the approved CQA Plan has been successfully 
carried out and that the Landfill meets all regulatory 
requirements, in accordance with Permit Conditions 1.5.9.c.i and 
1.10; and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.19(d)). The certification shall also attest that the 
Secretary's inspection, provided for at Permit Condition 
1.5.9.c.ii, has been either completed or waived. The Permittee 
shall furnish documentation supporting this certification to the 
Secretary upon request. 

6.8 SPECIAL LANDFILL PROVISIONS FOR IGNITABLE OR 
REACTIVE WASTES 

The Permittee shall not place ignitable or reactive waste in the 
Landfill, unless the waste meets all applicable requirements 
contained at 20.4.1.500 NMAC (incorporating 40 CFR 264.17(b)) and 
20.4.1.800 NMAC (incorporating 40 CFR Part 268), and the 
ignitable or reactive waste has been treated so that it no longer 
meets the definition of ignitable or reactive waste contained at 
20.4.1.200 NMAC (incorporating 40 CFR 261.21 or 261.23), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.312). The 
Permittee shall also comply with the procedures for managing 
ignitable or reactive waste contained at Permit Attachment A, 
Section 2.5.3.6, Specific Requirements for Ignitable/Reactive 
Wastes. 

6.9 SPECIAL LANDFILL PROVISIONS FOR INCOMPATIBLE 
WASTES 

The Permittee shall not place incompatible wastes, or 
incompatible wastes and materials, in the same Landfill grid 
"cell", in accordance with the procedures specified at Permit 
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Attachment A, Section 2.5.3.7, Procedures for Protecting Wastes, 
and at 20.4.1.500 NMAC (incorporating 40 CFR 264.17(b) ), as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.313). 
Incompatible waste shall be placed with a minimum of one grid 
distance (50 feet) horizontally, vertically, and diagonally 
between the wastes, as specified at Permit Attachment A, Section 
2 . 5 . 3 . 7 . 

6.10 DISPOSAL REQUIREMENTS FOR SPECIFIC WASTE TYPES 

6.10.1 Free Liquids 

6.10.1.a Bulk or Non-Containerized Free Liquids 

The Permittee shall not place bulk or non-containerized free 
liquids or waste containing free liquids (e.g., Leachate) in the 
Landfill, as specified at Permit Attachment F, Section 4.5.5.5, 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 264.314(b)). 

6.10.1.b Containers Holding Free Liquids 

The Permittee shall not place containers holding free liquid in 
the Landfill, unless one of the following conditions is met, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.314(d)): 

• 

• 

• 

• 

6.10.2 

all free-standing liquid: (i) has been removed by 
decanting or other methods; (ii) has been mixed 
with absorbent or solidified so that free-standing 
liquid is no longer observed; or (iii) has been 
otherwise eliminated; 

the container is no larger than an ampule; 

the container is designed to hold free liquids for 
use other than storage (e.g., a battery or 
capacitor); or 

the container is a lab pack as defined at 
20.4.1.500 NMAC (incorporating 40 CFR 264.316), 
and is disposed in accordance with Permit 
Condition 6.10.2. 

Lab Packs 

The Permittee shall ensure that small containers of hazardous 
waste in overpacked drums (lab packs) are disposed in the 
Landfill as specified at Permit Attachment A, Section 2.5.3.7, 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.316). 
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The Permittee shall not place hazardous debris in the Landfill 
unless it has been treated by the generator and the generator has 
certified that the debris meets the LDR treatment standards 
specified at 20.4.1.800 NMAC (incorporating 40 CFR 268.45), as 
specified at Permit Attachment F, Section 4.5.5.5. 

6.10.4 Contaminated Soil 

The Permittee shall place contaminated soil in the Landfill only 
in accordance with all the requirements of 20.4.1.800 NMAC 
(incorporating 40 CFR 268.49). 

6.11 SPECIFIC PROVISIONS FOR EMPTY CONTAINERS 

The Permittee shall not dispose of any containers that are larger 
than ampules in the Landfill unless they are at least 90 percent 
full when placed in the Landfill or they are crushed, shredded, 
or similarly reduced in volume to the maximum practical extent 
before placement in the Landfill, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.315) 

6.12 CLOSURE 

The Permittee shall conduct closure activities for the Landfill 
as specified at Permit Attachment O, Closure Plan, Section 8.1.6, 
Landfill, and other pertinent sections; and in accordance with 
Permit Part 8; and as required by 20.4.1.500 NMAC (incorporating 
40 CFR 264.310). The Permittee shall follow the time frame for 
closure specified at Permit Attachment 01, Compliance Schedules 
for Closure. 

6.13 POST-CLOSURE CARE PLAN 

The Permittee shall conduct post-closure care activities for the 
Landfill as specified at Permit Attachment P, Post-Closure Care, 
Section 8.2, Post-Closure Activities, and other applicable 
sections; and in accordance with Permit Part 8; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264, Subpart G and 40 
CFR 264.310). 
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PERMITTED LANDFILL UNIT 

Unit Dimensions Capacity Surface Area 

(feet) (Cubic Yards) (Acres) 

Landfill 1,050 long X 553,200 35 
Phase IA 1,050 wide X 

100 deep 
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PERMIT PART 7 
VADOSE ZONE MONITORING 

HIGHLIGHTS 

Introduction 

This Part contains conditions to ensure the earliest possible 
detection of contaminant leakage from the Landfill and the 
Surface Impoundment. Permit Conditions include the location, 
design, construction, operation, and maintenance of the Vadose 
Zone Monitoring System (VZMS); the methodology for sampling and 
characterizing the fluids that may accumulate in the system; a 
methodology for distinguishing between leachates and non
leachates; monitoring frequency; laboratory analysis; and data 
reporting and recording requirements. 

The Landfill and Surface Impoundment are referred to as 
"regulated units" in this Part. The VZMS consists of sumps 
located directly below both regulated units, and a total of 
eleven monitoring wells located immediately adjacent to the 
regulated units, six monitoring wells on the periphery of the 
facility, three suction lysimeters associated with the Surface 
Impoundment, and three neutron probe access tubes adjacent to the 
regulated units. The VZMS monitors the accumulation and 
migration of fluids below the ground surface and above the 
uppermost aquifer. Together with the Leachate Detection and 
Removal System (LDRS) and Leak Collection and Removal System 
(LCRS) sumps (see Permit Parts 5 and 6), the VZMS distinguishes 
between leachates originating within the regulated units and non
leachate fluids that may originate outside the units. 

Regulatory Background 

The New Mexico Hazardous Waste Act and Regulations under 
20.4.1.500 NMAC (incorporating 40 CFR 264.90 through 264.99) and 
20.4.1.900 NMAC (incorporating 40 CFR 270.32(b) (2)) require 
owners and operators of facilities that treat, store and dispose 
of hazardous waste to monitor the ground water of the uppermost 
aquifer for possible contaminant releases and to operate under 
the necessary permit conditions to be protective of human health 
and the environment. The Secretary has approved a waiver of the 
requirements for ground water monitoring at the facility in 
accordance with 20.4.1.500 (incorporating 40 CFR 264.90(b) (4)). 
In lieu of ground water monitoring, and as a part of a Final 
Order dated March 18, 2002, the Secretary is requiring vadose 
Zone monitoring. The Secretary has determined that vadose zone 
monitoring is more appropriate, and more protective of health and 
the environment, than ground water monitoring at this Facility, 
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given the depth to ground water and the distance that hazardous 
constituents would have to travel to contaminate ground water. 
The upper zone of ground water is approximately 700 feet beneath 
the Facility. The Ogallala Aquifer is a minimum of 3600 feet 
east of the Facility. Moreover, contaminant flow modeling, based 
on conservative assumptions, predicts that any contaminants 
released from the Facility would not reach ground water within 
800 years. The vadose zone monitoring system is designed to 
detect contaminants released from the Facility long before they 
reach ground water. Once detected, any contamination in the 
vadose zone will be addressed under the corrective action 
conditions of this Permit, or under other authority. The bases 
for the ground water monitoring waiver are specified in greater 
detail in Permit Attachment H, Ground Water Monitoring Request 
and Approval. 

A ground water monitoring waiver for the Facility has been 
approved by the Secretary for reasons specified at Permit 
Attachment H, Ground Water Monitoring Waiver Request and 
Approval, in accordance with 20.4.1.500 NMAC (incorporating 40 
CFR 264.90(b) (4)). Those reasons include contaminant flow model 
predictions that conservatively demonstrate that fluids will not 
migrate from a Regulated Unit to either the first zone of 
saturation approximately 700 feet below the facility, or to 
saturation associated with the Ogallala Aquifer a minimum of 3600 
feet east of the facility, within 800 years. It is pursuant to 
the above regulations, and as a condition of the waiver approval, 
that vadose zone monitoring is required in lieu of groundwater 
monitoring under this Permit. 

Other Monitoring Requirements 

Monitoring requirements for regulated units contained in this 
Part are in addition to the LDRS monitoring requirements 
specified at Permit Conditions 5.6.2 and 6.6.2. 

Regulated Units 

Regulated units are defined at 20.4.1.500 NMAC (incorporating 40 
CFR 264.90(a) (2)) as those land-based units that receive 
hazardous wastes after July 26, 1982. The Facility has two 
regulated units, the Landfill and the Surface Impoundment. The 
Landfill is described at Permit Part 6, Highlights. The Landfill 
is a disposal unit where wastes will remain indefinitely and will 
therefore be subject to vadose zone monitoring Permit Conditions 
established in this Part that will extend through the Post
Closure Care Period (see Permit Part 8) . 

Potential releases from the Landfill are anticipated to be in the 
form of liquids escaping through a breach in the liner system. 
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Though no free liquids will be placed in the Landfill, fluids 
will enter the Landfill in the form of precipitation, which will 
invariably leach hazardous constituents and accumulate in the 
Landfill sumps. Engineered controls to address the accumulated 
fluids and to preclude a release outside the Landfill liner 
system include an LCRS and an LDRS. The LCRS and LDRS are not 
considered part of the VZMS, but LCRS and LDRS fluid samples are 
used to establish indicator parameters indicative of Landfill 
leachate against which VZMS sample analyses are compared to 
determine whether a release to the vadose zone has occurred. 

The Surface Impoundment is described at Permit Part 5, 
Highlights. Although the Surface Impoundment is a treatment unit 
that will undergo clean closure, its associated vadose zone 
monitoring wells will continue to be monitored through the post
closure care period due to their proximity to the Landfill (see 
Permit Part 8) . Potential releases from the Surface Impoundment 
are anticipated to be in the form of liquids escaping through a 
breach in the liner system. Fluids that escape through the 
primary liner will be detected and removed by the Surface 
Impoundment LDRS. 

7.1 GENERAL REQUIREMENTS 

7.1.1 Duty to Monitor 

The Permittee shall conduct vadose zone monitoring in accordance 
with the requirements of this Permit Part and as specified at 
Permit Attachment I, Vadose Zone Monitoring System Work Plan, and 
as required by 20.4.1.500 (incorporating 40 CFR 264.91, 264.97, 
and 2 6 4 . 9 8 ) ) . 

7.1.2 Duty to Initiate Corrective Action 

If at any time a release, generally in the form of a leachate 
escaping through a liner system, is detected from a regulated 
unit through the release assessment required at Permit Condition 
7.5, the Permittee shall notify the Secretary within 24 hours and 
shall initiate corrective action in accordance with Permit Part 
9. 

7.1.3 Duty to Remove Non-Leachates 

If the VZMS contains non-leachate fluids as identified at Permit 
Condition 7.3.1, the Permittee shall identify and remove, where 
possible, both the source and the non-leachate fluids as required 
by 20.4.1.500 (incorporating 40 CFR 264.97(a) (2)). If removal is 
implemented, the Permittee shall report the progress of that 
removal to the Secretary monthly. 
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7.1.4 Duration of Monitoring 

The Permittee shall conduct vadose zone monitoring through the active life, including the closure period, of both the Landfill and the Surface Impoundment, and through the post-closure care period of the Landfill, in accordance with this Permit Part as required by 20.4.1.500 (incorporating 40 CFR 264.90(c)). 

7.2 VZMS LOCATION AND CONSTRUCTION 

7.2.1 VZMS Construction and Locations 

The VZMS shall consist of three vadose zone sumps, seventeen vadose zone monitoring wells, three neutron probe access tubes, and three suction lysimeters installed at locations and depths as required at Permit Conditions 7.2.1.a, 7.2.1.b, 7.2.1.c, 7.2.1.d, and 7.2.1.e; and as specified at Permit Attachment I, Section 2.0, Vadose Zone Monitoring System Installation. The vadose zone monitoring wells shall be capable of yielding fluid samples from the vadose zone below the Landfill and Surface Impoundment where fluids are likely to accumulate in the future. The Permittee shall construct and maintain these monitoring points to yield sufficient fluid samples that are representative of the various fluid sources, as required by 20.4.1.500 (incorporating 40 CFR 264.95(a) and 40 CFR 264.97(a) (2)). The vadose zone monitoring system shall be installed prior to the initial acceptance of waste at the Facility, in accordance with the schedule presented at Table 1-1, Compliance Schedule, of this Permit. See a map of the VZMS at Permit Attachment I, Figure 2. 

7.2.1.a Deep Vadose Zone Monitoring Wells 

The Permittee shall install and maintain a total of eleven deep vadose zone monitoring wells as required by 20.4.1.500 
(incorporating 40 CFR 264.95(a) and 264.97(a) (2)). 

Ten deep vadose zone wells capable of collecting representative samples of any fluid that may accumulate at or above the 
stratigraphic boundary between the Upper and Lower Dockum stratigraphic units, and below the stratigraphic boundary between the alluvium and the Upper Dockum, shall be constructed. The specific location of six of the ten deep vadose zone monitoring wells is specified at Permit Attachment I, Section 2.2, Vadose Zone Monitoring Wells. These wells shall be installed at the locations specified as Nos. VZMW-D1, D2, D3, D4, D5, and D6 in Permit Attachment I, Figure 2, Location of Sumps and Monitoring Wells. 

One deep monitoring well (VZMW-D9) shall be located within 
fifteen feet of borehole location WW-1. The purpose of this deep 
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vadose zone monitoring well is to measure potential changes in 
fluid chemistry and water level for a location where shallow 
groundwater is currently known to exist. 

Two of the ten deep vadose zone monitoring wells will be located 
northeast of the regulated units. One well will be located at 
the northeast corner of the facility boundary, and another one
half the distance from the northeast corner of the facility 
boundary to the northeast corner of the landfill on a line that 
intersects the two points. The purpose of these two wells is to 
identify the lateral extent of Upper Dockum saturation, and to 
monitor any possible contaminants that may potentially migrate 
toward the saturated zone. 

Also, one of the ten deep vadose zone monitoring wells will be 
located west of the facility boundary within fifteen feet of 
borehole location PB-14. This well will measure changes in fluid 
chemistry and water level at a location where shallow groundwater 
is currently known to exist. 

One deep vadose zone monitoring well shall be installed and 
operated to determine the presence and quality of groundwater 
within the Lower Dockum Unit above the lower sandstone formation 
(Santa Rosa Sandstone) . This well shall be constructed at the 
southeast corner of the stormwater detention basin. This well 
shall be screened from fifty feet below the top of the Lower 
Dockum Unit, down to one hundred feet above the top of the Santa 
Rosa Sandstone. The well shall be properly constructed to 
prevent fluid migration and infiltration between different 
stratigraphic units or zones. 

These wells shall be constructed as specified in Permit 
Attachment I, Section 2.2.2, Vadose Zone Monitoring Well 
Construction; and as required by 20.4.1.500 (incorporating 40 CFR 
264.97(c)). 

7.2.1.b Shallow Vadose Zone Monitoring Wells 

The Permittee shall install and maintain a total of six shallow 
vadose zone monitoring wells that are capable of collecting a 
representative sample of fluids that may accumulate at or above 
the stratigraphic boundary between the alluvial material and the 
Upper Dockum stratigraphic units, and below the ground surface as 
required by 20.4.1.500 (incorporating 40 CFR 264.95(a) and 
264.97(a) (2)). Four shallow vadose zone monitoring wells shall 
be constructed and operated in the alluvial sediments west of the 
waste management units and east of the Stormwater Detention 
Basin. These wells shall be constructed on a north-south line 
spaced at approximately 330-foot intervals. The purpose of these 
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wells is to monitor the possible near surface migration of 
regulated fluids toward the western boundary of the facility. 

One shallow vadose zone monitoring well shall be constructed and 
operated within fifteen feet of the deep vadose zone monitoring 
well located near borehole WW-1. A second shallow vadose zone 
monitoring well shall be constructed and operated within fifteen 
feet of the deep vadose zone monitoring well located near 
borehole PB-14. The purpose of the two monitoring wells is to 
monitor the accumulation of fluids in the alluvial materials. 

7.2.1.c Vadose Zone Monitoring Sumps 

The Permittee shall install three vadose zone monitoring sumps, 
two below the Surface Impoundment and one below the Landfill, 
that are capable of collecting a representative sample of any 
fluids that may accumulate below the Surface Impoundment and the 
Landfill, respectively, in accordance with Permit Conditions 
5.2.1.e and 6.2.1.e. 

Vadose Zone Sumps shall be designed and constructed in accordance 
with the following engineering design drawings contained at 
Permit Attachment L1, Engineering Drawings: 

Drawing 15: Sump Plan View - Phase 1a 

Drawing 16: Sump Cross-Sections - Phase 1a 

Drawing 17: Typical Sump Detail Cross-Section 

Drawing 18: Vadose, LDRS, LCRS Cross-Sections and Details 

Drawing 28: Evaporation Pond Subgrade Contours - Phase 1 

Drawing 29: Evaporation Pond Clay Liner Contours - Phase 1 

Drawing 30: Evaporation Pond Cross-Sections 

Drawing 32: Evaporation Pond LDRS and Vadose Plan and Details 

Drawing 39: Drum Handling Unit Sump Details (sheet 1 and sheet 
2) 

Drawing 41: Truck Roll Off Area Drainage Surface Contours 
(plan) 

Drawing 43: Truck Roll Off Area Liner Details (section and 
details) 

Drawing 44: Truck Wash Layout and Details (sheet 1 and sheet 
2) 
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7.2.1.d Neutron Probe Access Tubes 

The Permittee shall install and maintain a total of three deep 
neutron probe access tubes capable of detecting a release from 
the regulated units migrating in the subsurface as unsaturated 
flow. The neutron probe access tubes shall also be constructed 
to enable collection of a representative sample of any fluid that 
may accumulate at or above the stratigraphic boundary between the 
Upper and Lower Dockum stratigraphic units, and below the 
stratigraphic boundary between the alluvium and the Upper Dockum. 
Installation of neutron probe access tubes designed to detect 
unsaturated flow partially fulfills the Final Order from the 
Secretary dated March 18, 2002, through his authority stipulated 
at 20.4.1.900 (incorporating 40 CFR 270.32(b) (2)). 

One neutron probe access tube shall be located at the center of 
the north boundary of the Phase I Landfill. Another access tube 
shall be located at the center of the west boundary of the Phase 
IA Landfill. The third access tube shall be located at the 
northwest corner of the North Surface Impoundment.Suction 

7.2.1.e Lysimeters 

The Permittee shall install and maintain a total of three shallow 
suction lysimeters capable of detecting a release from the 
Surface Impoundment migrating in the subsurface as unsaturated 
flow. Installation of suction lysimeters designed to detect 
unsaturated flow partially fulfills the Final Order from the 
Secretary dated March 18, 2002, through his authority stipulated 
at 20.4.1.900 (incorporating 40 CFR 270.32(b) (2)). 

The lysimeters shall be placed in vertical boreholes at a depth 
of five feet below the Surface Impoundment vadose zone monitoring 
sumps. The lysimeters shall be located at the surface a distance 
of fifteen feet away from VZMW 1, VZMW 2, and the neutron probe 
access tube at the northwest corner of the North Surface 
Impoundment. 

7.2.2 Additional Vadose Zone Monitoring Points 

If, after Permit issuance, the Secretary's or the Permittee's 
knowledge of subsurface conditions indicate that the VZMS Permit 
Conditions are insufficient to detect a release from a regulated 
unit, the Secretary may require the Permittee to install 
additional vadose zone monitoring points in accordance with 
Permit Condition 7.2.1. Such changes may include, but are not 
limited to, detection of fluid in previously dry locations, or 
the discovery of previously unknown permeable strata during 
Facility construction or operation. The Permittee shall initiate 
a Permit modification to incorporate required additional 
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monitoring point(s), in accordance with 20.4.1.900 (incorporatin~--40 CFR 270.42). 

7.2.3 Location of Replacement Wells 

Should existing monitoring wells fail or otherwise cease to 
perform their intended function, replacement wells shall be 
installed as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.95(a) and 264.97(a) (2)). Replacement vadose zone monitoring 
wells shall be located within 15 feet of an original well. 

7.2.4 Well Surveys 

All vadose zone monitoring points shall be surveyed for both 
vertical and horizontal coordinates by a professional land 
surveyor registered in New Mexico. Horizontal coordinates shall be to plus or minus 0.1 foot with respect to the State Plane 
Coordinate System (NMSA 47-1-49 to 56) (Repl. Pamp. 1993) and a 
Facility benchmark. Vertical coordinates shall be to the top of the well casing (marked), the top of the concrete apron (marked), and the ground surface to plus or minus 0.01 foot with respect to mean sea level and a benchmark. This survey information shall be entered into and maintained in the Operating Record in accordance with Permit Condition 7.7.1. 

7.2.5 Supervision of Construction 

An experienced professional geologist or engineer shall supervise and document all VZMS construction. 

7.2.6 Continuous Core 

Well bores VZMW-1, VZMS-5, and VZMS-6, as identified in Permit 
Attachment I, Table 2, shall be drilled so as to provide 
continuous core so as to substantially be in accordance with 
20.45.1.900 NMAC (incorporating 40 CFR 270.14(c) (2)). One deep 
borehole required in Permit Condition 7.2.1.a shall be 
continuously cored from 15 feet below the Upper/Lower Dockum 
contact to the total depth. The primary purpose of the coring is 
to evaluate the possible existence of paleofractures or faults 
beneath the facility. Should these well bores yield insufficient 
core to accurately determine the lithology and geologic structure of the locations, the Secretary may require additional attempts 
to obtain the required core from proximal locations. All 
geologic core shall be labeled as to depth, photographed, boxed, 
stored, and made available for inspection for the operating life of the Facility. Selected samples shall be sealed and stored for 
future inspection. These samples shall be considered part of the Operating Record and maintained in accordance with Permit 
Condition 7.7.1. 
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7.2.7 Compatibility of Well Construction Materials 

The Permittee shall ensure that vadose zone fluids are not 
adversely affected by well construction materials, in accordance 
with 20.4.1.500 NMAC (incorporating 40 CFR 264.97(a)). A 
compatibility demonstration shall be provided within six months 
of well construction, provided that sufficient vadose zone fluids 
are available to perform said assessment. 

7.2.8 Drilling Equipment Air Supply 

Borings shall be drilled using air rotary drilling methods as 
specified at Permit Attachment I, Section 2.2.2, and the air 
supply shall be filtered or provided with an efficient separator 
to minimize the introduction of water or compressor oil into the 
well bore, in accordance with 20.4.1.500 NMAC (incorporating 40 
CFR 264.97(a)). 

7.2.9 Well Completion Logs 

Well completion logs for each VZMS well shall include, in 
addition to those items listed at Permit Attachment I, Section 
2.2.2.3, Well Construction Information, the following 
information: 

• date(s) of drilling, completion, and any well 
development that may be necessary; 

• explanation for any introduced water and a 
reference to its source and its chemical analysis; 

• well location horizontal and vertical coordinates; 

• total boring depth to within 0.1 foot with respect 
to ground surface, and well depth to within 0.01 
foot with respect to top of casing (marked); 

• boring and well casing(s) diameters; 

• drilling and lithologic logs; 

• well casing material specifications and size, and 
reference material certifications; 

• well screen slot size and depth to both top and 
bottom of screen interval; 

• casing and screen joint type; 
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• filter pack material source and grain size 
analysis; 

• filter pack placement methodology; 

• sealant material sources, types and mix design; 

• surface seal design; 

• reference to any non-anthropogenic fluids 
encountered during construction; 

• well development procedures, should they be 
required, including equipment and methods used, 
total daily amounts of fluids removed, recovery 
rates, turbidity, and static fluid surface 
elevation measurements, if applicable; 

• description of protective cap; 

• detailed well construction drawing presenting 
depth of well construction material emplacement 
and well dimensions; and 

• aquifer test results, including hydraulic 
conductivity, for any well containing groundwater 
at construction. 

Well Completion Logs shall be entered into and maintained in the 
Operating Record in accordance with Permit Condition 7.7.1. The 
Well Completion Logs shall be submitted to the Secretary in the 
first Quarterly Report after completion of well construction, in 
accordance with Permit Condition 7.7.2. 

7.2.10 Decontamination of Material Introduced into the 
Well Bore 

All materials (except filter pack and sealants) introduced into 
the well bore shall be steam cleaned or washed with hot water and 
anionic detergent (e.g., Alconox or equivalent) and thoroughly 
rinsed with distilled water prior to introduction, unless the 
material is supplied from the manufacturer certified clean and 
has remained sealed in a protective wrapping, in accordance with 
20.4.1.500 NMAC (incorporating 40 CFR 264.97(a)). Wash/ 
decontamination water shall be collected in 55-gallon drums, 
labeled, and stored on site for later disposal in accordance with 
applicable regulations. 
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7.2.11 Decontamination of Drilling Equipment 

Drilling equipment shall be decontaminated as specified at Permit 
Attachment I, Section 2.2.3, Decontamination; and in accordance 
with 20.4.1.500 NMAC (incorporating 40 CFR 264.97(a)). 

7.3 INDICATOR PARAMETERS 

The Permittee shall create and maintain a list of chemical 
constituents and other parameters for use in monitoring the VZMS 
as specified below and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98(a)). Monitored constituents are 
hereafter referred to as indicator parameters. Permit 
Attachments U2, Background Values for Non-Leachates, and V, 
Vadose Zone Monitoring Indicator Parameters; shall be developed, 
against which VZMS sample analysis shall be compared to assess 
potential releases to the vadose zone, in accordance with Permit 
Condition 7. 

Potential sources of vadose zone fluids include two major 
categories: leachates originating from within the regulated 
units and containing the contaminants of concern; and non
leachates that originate outside the regulated units which are 
generally considered to not be contaminated. The non-leachate 
chemical constituents will be combined with the chemicals 
measured in leachates to establish the complete list of indicator 
parameters. 

7.3.1 Non-Leachate Fluids 

The Permittee shall establish and maintain a list of indicator 
parameters and their "baseline" chemical concentrations for the 
following non-leachate fluids according to the procedures 
specified at Permit Attachment I, Section 3.0, Baseline Liquid 
Characterization; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98(a)) 

• precipitation; 

• consolidation water from prepared regulated unit 
subgrade or geosynthetic clay liner; 

• Facility water supply; and 

• Stormwater Detention Pond fluids. 

Non-leachate fluids are anticipated to contain only major ions 
and metals, but shall also be analyzed for those parameters 
identified at Permit Attachment I, Table 1, Baseline Chemical 
Analyses, including sulfides and sulfates, radionuclides, 
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volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), 
perchlorate, and total petroleum hydrocarbons (TPH). Non
leachate water samples from the four sources listed above and 
drill cuttings from three representative Dockum lithologies (i.e. 
mudstone, siltstone, and sandy siltstone) will be used in the 
Meteoric Water Mobility Procedure to determine non-leachate water 
quality (see Permit Attachment I, Appendix A, Meteoric Water 
Mobility Procedure) . The result of this procedure and the non
leachate water quality analysis, as described at Attachment I, 
Section 3.0, shall be used to determine the non-leachate 
indicator parameter list at Permit Attachment V and the baseline 
chemical concentrations at Attachment U2. 

A tolerance interval statistical procedure, as described at 
Permit Attachment Q, Statistics for Release Determination, shall 
be used to determine statistically significant changes from non
leachate baseline concentrations, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98(f)). 

7.3.l.a Time Frame for Establishing Non-leachate Fluid 
Indicator Parameter List and Baseline 
Concentrations 

Both parameters on the indicator parameter list and their 
chemical constituent baseline concentrations for non-leachate 
fluids, excluding data acquired from Stormwater Detention Pond 
fluids, shall be established within three months of activating 
the Facility water supply and before acceptance of waste, in 
accordance with the procedures specified in Permit Attachment I, 
Section 3.0; and as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.98 (a)). 

Fluids in the Stormwater Detention Pond shall be measured 
annually for the constituents listed at 20.4.1.500 NMAC 
(incorporating 40 CFR 264, Appendix IX) and reported to the 
Secretary. A list of these constituents shall be maintained in 
both the Operating Record and at Permit Attachment V. 

7.3.l.b Reporting - Baseline Values for Non-Leachate 
Fluids 

The indicator parameter list and the baseline chemical 
concentration values for non-leachate fluids, tolerance intervals 
required at Permit Condition 7.3.1, and the computations 
necessary to determine these parameters, shall be submitted by 
the Permittee in a separate report to the Secretary for approval 
in accordance with Permit Condition 7.7.2.a; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.98(a)). 
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7.3.l.c Additional Non-Leachate Fluids 

The Permittee shall establish and record a list of indicator 
parameters and their chemical constituent baseline for any new 
sources of non-leachate fluid in a manner consistent with the 
procedure identified in Permit Condition 7.3.1; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.98(a)). 

7.3.2 Leachates 

The Permittee shall establish indicator parameters for leachates 
generated at both the Landfill and the Surface Impoundment as 
specified below; and as required by 20.4.1.500 (incorporating 40 
CFR 264.98(a)). These lists shall be maintained in both the 
Operating Record and at Permit Attachment V. The leachate 
indicator parameters determined through monthly and biennial 
sampling shall be combined into a single leachate indicator 
parameter list maintained at Attachment V, which presents those 
parameters detected and which shall be updated as new indicator 
parameters are detected in subsequent sampling rounds. 
Parameters shall not be removed from the listing if subsequent 
sampling events do not detect a parameter present in previous 
sampling events. 

7.3.2.a Monthly Sampling 

The Permittee shall analyze both the Landfill and Surface 
Impoundment leachate (i.e., samples from the LCRS and LDRS) 
monthly, as specified at Permit Attachment F, Waste Analysis 
Plan, Section 4.5.6, Waste Analysis Requirements for Waste 
Generated On-Site, for the underlying hazardous constituents 
listed at the Table referenced at 20.4.1.800 NMAC (incorporating 
40 CFR 268.40), for EPA Hazardous Waste Number F039 listed wastes 
(leachates); and as required by 20.4.1.500 (incorporating 40 CFR 
264.98(a)). The results of these analyses shall be reported to 
the Secretary in the Quarterly Report, in accordance with Permit 
Conditions 2.12.2.b and 7.7.2. 

7.3.2.b Biennial Sampling 

The Permittee shall analyze both the Landfill and Surface 
Impoundment leachate biennially for the hazardous constituents 
referenced at 20.4.1.500 NMAC (incorporating 40 CFR 264, Appendix 
IX), as specified at Permit Attachment F, Section 4.5.6; and as 
required by 20.4.1.500 (incorporating 40 CFR 264.98(a)). The 
results of the test shall be reported to the Secretary in the 
Biennial Report and the samples shall be collected no sooner than 
45 calendar days prior to the Biennial Report due date. 
Constituents previously undetected in the Appendix IX analysis 
shall be identified and reported. Constituents detected but not 
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previously reported in accordance with Permit Condition 7.3.2.a 
and this Permit Condition shall also be reported. 

7.4 MONITORING PROGRAM 

The Permittee shall inspect and sample the VZMS at each 
monitoring point during the active life and closure period of the 
Facility, as specified at Permit Condition 7.1.4, and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.98). The Permittee 
shall inspect and sample vadose zone monitoring wells 3, 4, 5, 
and 6 at the Landfill, and vadose zone monitoring wells 1 and 2 
at the surface Impoundment during the post-closure care period of 
the Facility. The Permittee shall use the following techniques 
and procedures when inspecting and sampling the vadose zone 
monitoring points required under Permit Condition 7 .. 2.1. This 
information shall be recorded and reported in accordance with 
Permit Condition 7.7. Investigation-derived waste (IDW) 
generated during monitoring shall be managed as specified at 
Permit Attachment F, Section 4.5.6.1, Overview of Wastes 
Generated On-site. 

7.4.1 Requirement to Inspect 

7.4.l.a Inspection Schedule for Vadose Zone Fluids 

The Permittee shall inspect each VZMS sump daily and each VZMS 
well monthly for the presence of vadose zone fluids. Inspection 
of Landfill VZMS sumps and Landfill and Surface Impoundment wells 
shall occur semi-annually during the post-closure period, as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.98(d)). 

7.4.l.b Inspection Schedule for Neutron Probe Access Tubes 

The Permittee shall inspect each neutron probe access tube, plus 
Vadose Zone Monitoring Wells 1, 2 and 3, every six months. The 
Permittee shall probe the above inspection locations with a 
neutron geophysical logging tool calibrated to optimally 
distinguish between dry and partially saturated lithologies at 
the Facility. Baseline neutron logs shall be established in both 
open and cased holes for the above inspection locations. 
Subsequent inspections will produce logs that will be compared to 
the baselines. If a neutron log shows a 0.25 change over 
established baseline API readings over a two-foot interval 
anywhere in the column, the Permittee shall immediately inspect 
the appropriate monitoring point for the presence of vadose zone 
fluids. If a neutron log shows a 0.25 change over established 
baseline API readings over a two-foot interval within a depth 
range of five feet above or below the depth of the suction 
lysimeters, the Permittee shall immediately inspect the 
appropriate suction lysimeter for the presence of vadose zone 
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fluids. If vadose zone fluids are detected during any of the 
above inspections, the Permittee shall implement Permit Condition 
7.4.2. 

7.4.1.c Inspection Due to Exceedance of the ALR 

If the Action Leakage Rate (ALR) is exceeded, the Permittee shall 
inspect each VZMS monitoring point associated with the impacted 
regulated unit immediately, and the Permittee shall increase the 
frequency of inspection of the monitoring wells from monthly to 
weekly at the impacted regulated unit; as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.98(d), 264.223, and 264.304). The 
inspection frequency shall remain weekly as long as the ALR 
continues to be exceeded. 

7.4.2 Requirement to Sample 

If fluids are detected in a VZMS monitoring well, sump, neutron 
probe access tube, or lysimeter upon the inspection required in 
Permit Condition 7.4.1., the Permittee shall collect a sample of 
vadose zone fluid monthly at each monitoring point containing 
fluid, as detailed at Attachment I, Sections 4.1 Monitoring 
Frequency, and 4.3, Monitoring Method; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.98(c)). A sample shall 
be collected immediately when fluids are first detected at each 
monitoring point. 

7.4.3 Fluid Elevation Measurement 

The Permittee shall determine fluid elevation at each well and 
VZMS sump, referenced to mean sea level, each time fluid is 
detected, as specified at Permit Attachment I, Section 4.4, 
Sample Collection; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98(e)). 

7.4.4 Fluid Purging 

The Permittee shall evacuate fluids in the monitoring points to 
the surface, as specified at Permit Attachment I, Section 4.4; 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.98(c)). 

7.4.5 Decontamination 

The Permittee shall ensure that reusable sampling equipment is 
decontaminated as specified at Permit Attachment I, Section 4.9, 
Decontamination; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98(c)). 
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The Permittee shall ensure that field measuring instruments are 
calibrated as specified at Permit Attachment I, Section 4.8, 
Field Equipment; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98(c)). 

7.4.7 Sample Containerization 

The Permittee shall place fluid samples in containers as 
specified at Permit Attachment I, Section 4.4; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.98(c)). 

7.4.8 Quality Assurance Samples 

The Permittee shall assure sample quality as specified at Permit 
Attachment I, Section 4.6, Quality Assurance Samples; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.98(c)). 

7.4.9 Sample Preservation 

The Permittee shall preserve samples as specified at Permit 
Attachment I, Section 4.5, Sample Preservation and 
Transportation; and as required by 20.4.1.500 NMAC (incorporating 
4 0 CFR 2 6 4 . 9 8 (c) ) . 

7.4.10 Sampling Record 

The Permittee shall ensure that sampling activities as specified 
at Permit Attachment I, Section 6.1, Field Documentation, are 
recorded in the Operating Record, in accordance with Permit 
Condition 7.7.1; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98(c)). The sampling record shall 
include the Quarterly Well Inspection Logs (containing 
information required under Permit Condition 7.4.1) and Monitoring 
Field Logs (containing information required under Permit 
Conditions 7.4.2 through 7.4.9). 

7.5 RELEASE ASSESSMENT 

The Permittee shall conduct a release assessment on all fluid 
samples collected in accordance with Permit Condition 7.4.2 and 
as required by 20.4.1.500 NMAC (incorporating 40 CFR 264.98(f)) 
to determine whether fluids may have originated from within a 
regulated unit. If the data analysis specified at Permit 
Condition 7.5.1.a indicates that a release has occurred, the 
Permittee shall notify the Secretary within 24 hours of 
detection, as specified in Permit Attachment C (Contingency 
Plan), Section 6.5.3.2, and initiate the corrective action 
requirements of Permit Part 9, including the verification 
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sampling requirements of Permit Condition 9.3.2. The fluid 
constituent concentrations indicative of a release shall be 
referred to as "action levels". The release assessment shall be 
performed using the following techniques and procedures: 

7.5.1 VZMS Sample Analysis 

The Permittee shall analyze VZMS samples in accordance with all 
conditions of this Permit Part for all indicator parameters 
specified at Permit Attachment V and as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.98(f)). It is presumed that the 
number of VZMS analytes will increase as additional waste streams 
are placed into the regulated unit. 

7.S.l.a Release Determination 

The Permittee shall determine whether a VZMS release has 
occurred, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.98(f)), by evaluating monitoring data for two criteria: 1) a 
significant change in non-leachate indicator parameter chemical 
concentrations, and 2) the detection of any leachate indicator 
parameters. The Permittee shall measure leachate constituents 
using the detection limits specified in Permit Condition 7.5.4. 

The Permittee shall use trilinear diagrams to graphically 
determine any significant changes in the following non-leachate 
parameters: bicarbonate, chloride, dissolved major cations (Na, 
K, Mg, Ca, Fe), total dissolved solids (TDS), and sulfate. 
Trilinear diagrams will be compared after consecutive sampling 
events and over time. A tolerance interval statistical 
procedure, as described at Permit Attachment Q, shall be used to 
determine statistically significant changes in the following non
leachate parameters: dissolved and total metals (Sb, As, Ba, Be, 
Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Ti, Zn) and radionuclides (gross 
alpha, gross beta, gamma emitters, total uranium, radium 226/228, 
radon). TDS, sulfates and all detected leachate indicator 
parameters shall be presented in a tabular format and will be 
compared after consecutive sampling events and over time. 

The Permittee shall initiate corrective action under Permit Part 
9 and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.98(g)) for any release defined as (a) any significant change 
in the shape of the trilinear diagram (i.e., a change in major 
ion ratio) ; (b) any statistically significant change in non
leachate dissolved or total metals or radionuclides; or (c) any 
detection of an anthropogenic hazardous constituent in VZMS 
samples. 
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7.5.1.b Analytical Methods 

The Permittee shall utilize the appropriate analytical methods 
for baseline constituents as specified at Permit Attachment I, 
Table 1. Analytical methods for leachate constituents shall be 
chosen from Test Methods for Evaluating Solid Wastes, 
Physical/Chemical Methods (EPA publication SW-846, most current 
edition) . 

7.5.2 Evaluation Frequency 

The release assessment shall be conducted each time fluid samples 
are collected, in accordance with Permit Condition 7.4.2 and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.98(d)), at 
each monitoring point required under Permit Condition 7.2.1, and 
as specified at Permit Attachment I, Section 6.4, Data Analysis. 

7.5.3 Evaluation Schedule 

The Permittee shall perform the evaluations specified at Permit 
Condition 7.5.1, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.98(f) (2)), within 30 calendar days after completion of 
sampling. The 30-day evaluation period includes the time 
required to perform laboratory analysis. The Permittee may 
petition the Secretary in writing for an extension to the 30-day 
evaluation period. The reasons for extending the 30-day 
evaluation period shall be presented in the petition. The 
Secretary will approve or disapprove the extension petition in 
writing within ten calendar days of receipt of the petition. 

7.5.4 Detection Limits 

Analytical detection limits shall in all cases be below the most 
stringent of the following three criteria, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.98(f)): 

7.5.5 

• applicable State or federal drinking water 
standards; 

• the universal treatment standards (UTS) contained 
at 20.4.1.800 NMAC (incorporating 40 CFR 
268,Subpart D); or 

• the lowest detection limits specified at EPA 
publication SW-846, Third Edition, 1986. 

Laboratory Quality Assurance/Quality Control 

The Permittee shall ensure that waste analyses are performed 
using the laboratory quality assurance/quality control {QA/QC) 
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measures specified at Permit Attachment I, Section 5.2, 
Laboratory Quality Assurance/Quality Control; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.98(f)). 

7.5.6 Data Validation 

The Permittee shall ensure that all laboratory analytical data is 
presented in accordance with the most current version of EPA 
publication SW-846, Third Edition, documentation packages. Data 
validation shall be conducted as specified at Permit Attachment 
I, Section 5.3, Data Review, Validation, and Verification 
Requirements, and as required by 20.4.1.500 NMAC (incorporating 
40 CFR 264.98(f)). 

7.5.7 Data Reporting 

The Permittee shall report the VZMS analytical data to the 
Secretary within 15 calendar days of sample evaluation schedule 
specified in Permit Condition 7.5.3. Data shall be reported in a 
form that is conducive to determining the presence of a release. 
The analytical information shall be presented as specified at 
Permit Condition 7.5.l.a and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.97(j) and 264.98(c)). 

7.5.8 Alternate Indicator Parameters 

The Permittee may propose to the Secretary an alternate list of 
indicator parameters that could be used to analyze vadose zone 
fluids and that shows contamination by leachates through a Permit 
modification pursuant to 20.4.1.900 (incorporating 40 CFR 
270.42). 

7.6 VZMS MAINTENANCE 

The Permittee shall maintain the VZMS as specified at Permit 
Attachment N, Operations and Maintenance Plan, Sections 3.4.4, 
Operation of Leachate Collection and Detection Systems, and 
3.5.4, Operation of Leachate Detection and Vadose Zone Monitoring 
Systems; and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.96). A summary of operation and maintenance activities shall 
be reported to the Secretary in the Quarterly Report in 
accordance with Permit Conditions 2.12.2.b and 7.7.2. 

7.7 RECORDKEEPING AND REPORTING 

7.7.1 Recordkeeping 

The Permittee shall enter, at a minimum, the following VZMS 
information into the Operating Record in accordance with Permit 
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Condition 2.12.1; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98(c)): 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
7.7.2 

well survey information (Permit Condition 7.2.4); 

geologic core (Permit Condition 7.2.6); 

Well Completion and Lithologic Logs (Permit 
Condition 7.2.9); 

leachate chemistry (Permit Condition 7.3.2); 

Appendix IX analysis (Permit Condition 7.3.2.b); 

sampling activities (Permit Condition 7.4.2); 

fluid elevation measurements (Permit 
Condition 7.4.3); 

VZMS inspection reports (Permit 
Condition 7.4.1.a); 

VZMS analytical results (Permit Condition 7.5.1); 

sample collection and preservation (Permit 
Condition 7.4); 

data evaluation (Permit Condition 7.5); and 

non-leachate removal (Permit Condition 7.1.3) . 

Reporting 

The Permittee shall report the following information to the 
Secretary, as specified at Permit Attachment I, Section 6.5, Data 
Reporting; and as required by 20.4.1.500 (incorporating 40 CFR 
264.98(c)) 

7.7.2.a First Quarterly Report 

The following information shall be submitted in the first 
Quarterly Report: 

• Well Completion and Lithologic Logs (Permit 
Condition 7.2.9); 

7-20 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

7.7.2.b 

• A list of indicator parameters for non-leachate 
fluids and associated computations (Permit 
Condition 7.3.1.b); 

• A list of indicator parameter for initial 
leachates (Permit Condition 7.3.2) based on F-039 
and the first Appendix IX analysis; and 

• VZMS analytical results collected during the first 
quarter, and associated Well Inspection Logs and 
Monitoring Field Logs sampling information (Permit 
Conditions 7.4.1, 7.4.10, and 7.5.3). 

Quarterly Reports 

The following information shall be submitted in all Quarterly 
Reports: 

• leachate chemistry (Permit Condition 7.3.2.a); 

• fluid elevation data for each well (Permit 
Condition 7.4.3); 

• vadose zone system inspection reports (Permit 
Condition 7.4); 

• vadose zone system analytical results (Permit 
Condition 7.5.1); 

• sample collection and preservation procedures 
(Permit Conditions 7.4.3, 7.4.4, 7.4.5, 7.4.6, 
7 . 4 . 7 , 7 . 4 . 8 , and 7 . 4 . 9 ) ; 

• release assessment information in the form of a 
summary of the data reports (Permit 
Condition 7.5); 

• operation and maintenance report (Permit 
Condition 7.6); 

• non-leachate fluid removal summary (Permit 
Condition 7.1.3); 

• Indicator Parameter List, including non-leachate 
parameters and leachate parameters, revisions to 
the list based on quarterly/biennial leachate 
sampling results, and evaluations used to derive 
this list (Permit Condition 7.3); 
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• 

• 

7.7.2.c 

monthly leachate sampling results for that quarter 
(Permit Condition 7.3.2.a); and 

summary of Appendix IX results included in the 
previous biennial sampling event (Permit Condition 
7.3.2.b) 

Biennial Report 

The following information shall be submitted in the Biennial 
Report required under Permit Condition 2.12.2.a: 

• 

• 

7.7.2.d 

Appendix IX analysis (Permit Condition 7.3.2.b); 
and 

Indicator Parameter List modification based on 
Appendix IX analysis, and evaluations used to 
derive this list (Permit Condition 7.3) 

Special Reports 

The following information shall be submitted in special reports: 

• 

• 

• 

7.7.3 

release information (Permit Condition 7.1.2); 

monthly reports as long as there are fluids in the 
VZMS; and 

non-leachate parameter list and computations 
necessary to determine non-leachate parameter list 
(Permit Condition 7.3.l.b) 

VZMS Report Supervision 

A professional geologist or engineer shall supervise all VZMS 
report preparation. 
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CLO$URE AND POST-CLOSURE CARE 

HIGHLIGHTS 

This Permit Part contains closure and post-closure care 
conditions for each permitted unit at the Facility. Also 
included are financial responsibility requirements for the 
Permittee for closure and post-closure care. 

The Permittee may close the entire Facility (final closure) or 
any permitted unit at the Facility (partial closure) after 
notification to the Secretary. The Permittee will update Permit 
Attachment 0, Closure Plan, for the Surface Impoundment and the 
Landfill through Permit modification prior to closure of these 
units to more accurately reflect unit conditions existing at the 
time of closure. The Permit modification may also include 
modification of Permit Attachment P, Post-Closure Care Plan. 

All permitted units except the Landfill are expected to clean 
close. The term "clean closure" is defined as a closure 
performance standard requiring removal of hazardous waste and/or 
hazardous constituents to statistically-based background 
concentrations, rather than to health-based risk concentrations. 
Any unit that cannot be clean closed must be closed as a landfill 
through Permit modification of Permit Attachments 0 and P. 
Remediation activities that may be necessary at any permitted 
unit will be regulated under Permit Parts 9 and 10. 

Post-closure care requirements at the completion of closure 
include maintenance and monitoring of the Landfill Phase 1A cap, 
the storm water collection system, leak and leachate detection 
and collection systems, and Vadose Zone Monitoring System (VZMS); 
site inspections and security; and, if necessary, a ground water 
monitoring system. The Permittee must modify the Permit to 
include post-closure care requirements, including maintenance, 
monitoring, reporting, and, if necessary, corrective action, at 
any other permitted unit(s) at the Facility that cannot be clean 
closed by removal and decontamination in accordance with Permit 
Attachment 0. 

8.1 CLOSURE 

8 .1.1 Performance Standards for Closure 

The Permittee shall close the Facility, or any permitted unit at 
the Facility, as specified at Permit Attachment O; and as 
required by this Permit Part and 20.4.1.500 NMAC (incorporating 
40 CFR 264.110 through 264.116); and in accordance with the time 
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schedules contained at Permit Attachment 01, Compliance Schedules 
for Closure. The Permittee shall keep Permit Attachments 0; 01, 
Compliance Schedules for Closure; and 02, Financial Assurance for 
Closure; at the Facility or at another location approved by the 
Secretary until the completion of Facility closure has been 
approved by the Secretary. 

B.l.l.a General Performance Standard 

At closure of the Facility or any unit at the Facility, the 
Permittee shall, as required by the performance standard 
contained at 20.4.1.500 NMAC (incorporating 40 CFR 264.111): 

• 

• 

B.l.l.b 

minimize the need for further maintenance; and 

control, minimize, or eliminate, to the extent 
necessary to protect human health and the 
environment, the post-closure escape of hazardous 
waste, hazardous constituents, leachate, 
contaminated run-off, or hazardous waste 
decomposition products to surface or subsurface 
soils, ground or surface waters, or the 
atmosphere. 

Clean Closure Performance Standard 

At closure, the Permittee shall ensure that all permitted units, 
with the exception of the Landfill, shall close in accordance 
with the clean closure performance standard specified at Permit 
Attachment 0, Section 8.3, Closure Performance Standard. 

Clean closure is achieved for a permitted unit when chemical 
analysis of potentially contaminated materials, soils, or 
leachate does not detect the presence of hazardous waste or 
hazardous constituents, or when any hazardous waste or hazardous 
constituent contained in soils or fluids removed from, below, or 
adjacent to a permitted unit is not above background 
concentrations identified at Permit Attachment U, Action Levels 
for Corrective Action; Appendix U1, Background Concentrations for 
Soil; and Appendix U3, Background Concentrations for Ground 
Water; in statistically significant concentrations, as determined 
using the methodology contained at Permit Attachment Q, 
Statistics for Release Determination, or as determined by the 
Secretary. 
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8.1.2 Closure Plan Modification 

8.1.2.a Amendment When Necessary 

The Permittee shall amend the Closure Plan through Permit 
modification, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.112 (c) (2)), whenever: 

• changes in operating plans or Facility design 
affect the Closure Plan; 

• there is a change in the expected year of closure; 

• unexpected events during partial or final closure 
require a modification of the approved Closure 
Plan; 

• changes in statutory or regulatory requirements; 
or 

• changes in available technology. 

The modified Closure Plan shall identify the steps necessary to 
perform closure of a permitted unit or the Facility at any point during its active life, in accordance with the requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264.112(b)). 

The modified Closure Plan shall be approved by the Secretary, in 
writing, prior to implementation. If the Secretary does not 
approve the modified Closure Plan submitted by the Permittee, the 
Secretary will notify the Permittee, in writing, of Closure Plan 
deficiencies and will specify a due date for submission of a 
revised Closure Plan. Upon approval by the Secretary, the 
modified Closure Plan, including revised schedules of 
implementations and revised cost estimates, shall be incorporated 
into this Permit by replacement or modification, as appropriate, 
of Permit Attachments 0 and 01 and made an enforceable part of 
this Permit. 

8.1.2.b Landfill and Surface Impoundment Closure Plan 
Modification Prior to Closure 

The Permittee shall amend the Closure Plan for the Landfill and, 
if necessary, the Surface Impoundment through Permit 
modification, and shall submit the amended Plan to the Secretary 
for approval 60 calendar days prior to the commencement of 
partial or final closure activities. The Permit modification 
must provide revised implementation schedules and cost estimates, 
a discussion of closure activities in accordance with appropriate 
parts of Permit Conditions 8.1.10, 8.1.11, and 8.3, and detailed 
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plans and specifications for the Landfill cover and, if 
necessary, the Surface Impoundment cover, and revegetation of the 
Landfill and Surface Impoundment areas. In its submittal on the 
re-vegetation of the Landfill and Surface Impoundment areas, 
Permittee shall address soil quality, the seed mix planned in 
order to establish native grasses, the maintenance of the 
vegetation, and plans for re-seeding in the event the original 
vegetation planted fails. 

8.1.2.c Storage and Treatment Units, Closure Plan 
Modification 

If, at closure, the Permittee determines that the clean closure 
performance standard contained at Permit Condition 8.1.1.b cannot 
be met at any of the hazardous waste storage or treatment units, 
the Permittee shall prepare and submit to the Secretary for 
approval a Permit _modification request to amend Permit Attachment 
0, as it pertains to the affected area or unit, in accordance 
with all the closure, post-closure, and financial responsibility 
requirements that apply to landfills, and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.310), pursuant to 
20.4.1.500 NMAC (incorporating 40 CFR 264.112(c) (3) and 
264.197(b)). 

This Permit modification request shall be submitted no later than 
60 calendar days after the Permittee or Secretary has determined 
that the affected unit must close as a landfill, or no later than 
30 calendar days if the determination is made during partial or 
final closure of the affected unit. 

8.1.2.d Receipt of Non-Hazardous Waste 

The Permittee may request a modification to receive nonhazardous 
waste for disposal in the Landfill or the Surface Impoundment 
after the final receipt of hazardous waste at either unit, in 
accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
264.113 (d)). 

8.1.2.e Modification Required by the Secretary 

The Secretary may require Closure Plan modification under the 
conditions described at Permit Condition 8.1.2.a, in accordance 
with 20.4.1.500 NMAC (incorporating 40 CFR 264.112(c) (4)). 

8 .1.3 Closure Schedule 

8.1.3.a Notification of Closure 

The Permittee shall notify the Secretary of the start of Closure 
Plan implementation at least 60 calendar days prior to the date 
on which the Permittee expects to commence closure of any 
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facility unit as specified at Permit Attachment 0, Section 8.1, 
Closure Activities; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.112 (d) (1)). 

8.1.3.b Time Schedule for Closure 

Within 90 calendar days after receiving the final volume of 
hazardous wastes, or the final volume of non-hazardous wastes if 
receipt of non-hazardous wastes is approved by the Secretary in 
accordance with Permit Condition 8.1.2.d, the Permittee shall 
remove all hazardous wastes from the unit to be clean closed and 
shall meet the conditions for closure contained at 20.4.1.500 
NMAC (incorporating 40 CFR 264.113). Such removed hazardous 
wastes shall be treated, if appropriate, and properly disposed of 
in the Landfill or at an off-site permitted hazardous waste 
disposal facility. 

The Secretary may approve a longer closure period if the 
Permittee complies with all applicable requirements for 
requesting a Permit modification for this purpose and submits the 
demonstrations to justify a time extension required at 20.4.1.500 
NMAC (incorporating 40 CFR 264.113(a) (1) and 264.113(a) (2)). 

8 .1.4 

8.1.4.a 

Closure Activities 

Proper Disposal of Equipment, Structures, and 
Soils 

During the partial and/or final closure periods, the Permittee 
shall properly dispose of or decontaminate all contaminated 
equipment, structures, and soils as specified at Permit 
Attachment O, Section 8.1; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.114). 

By removing any hazardous wastes or hazardous constituents during 
closure activities, the Permittee may become a generator of 
hazardous waste, and shall handle that waste in accordance with 
all applicable requirements of 20.4.1.300 NMAC (incorporating 40 
CFR Part 262). Closure of Facility units by removal or 
decontamination shall include removal of all hazardous waste and 
contaminated media. 

The soil performance standard for closure shall be based upon 
background analyte soil concentrations. 

8.1.4.b Clean Closure Confirmation 

The Permittee shall confirm that contamination is no longer 
present at, beneath, or outside the boundaries of any permitted 
unit(s) undergoing clean closure in accordance with the 
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 
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Part 264.115). Confirmation of the removal of all waste and 
contaminated media shall include sampling of surface water, 
ground water, and other fluids beneath or outside the boundaries 
of the Facility or unit(s) being closed; and collecting surface 
soil samples within the unit(s) at intervals of one per every 500 
square feet and one per every 20 linear feet and/or at unit
specific intervals, depths, and locations specified by the 
Secretary. Sampling shall be conducted at the locations 
specified at Permit Attachment 0 and at any additional locations 
that may be required under Permit Parts 9 and 10. 

8.1.4.c Updated Sampling Plan 

Ninety days prior to implementation of the Closure Plan for the 
Facility or for any permitted unit at the Facility undergoing 
closure, the Permittee shall submit to the Secretary for 
approval, as part of the Closure Plan, an updated Sampling and 
Analysis Plan, as specified at Permit Attachment O, Section 
8.1.1.2, Decontamination of equipment and Dismantling of Building 
Structure. The Sampling Plan shall meet the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.112(b) (4)). 

8.1.5 Closure Certification 

Within 60 calendar days following completion of closure of the 
Facility or of any permitted unit at the Facility, the Permittee 
shall submit to the Secretary, by registered mail, hand delivery, 
or special delivery service, a certification that the Facility or 
the permitted unit undergoing closure has been closed in 
accordance with the specifications contained in Permit Attachment 
0, this Permit Part, and 20.4.1.500 NMAC (incorporating 40 CFR 
264.110 through 116). The certification shall be signed by the 
Permittee and by an independent professional engineer registered 
in New Mexico, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.115). Documentation supporting the independent 
registered professional engineer's certification, in the form of 
a Final Closure Report specified at Permit Condition 8.1.7.c, 
must be furnished to the Secretary concurrent with the 
certification. The closure certification and the Final Closure 
Report must be delivered to the Secretary, and the Secretary must 
verify the closure certification before he releases the Permittee 
from the financial assurance requirements for closure under 
20.4.1.500 NMAC (incorporating 40 CFR 264.143(i)). 

8.1.6 Survey Plat 

No later than the date of submission of the closure certification 
of each permitted unit that has not attained clean closure, the 
Permittee shall submit a survey plat of the closed permitted unit 
to the local zoning authority or the authority with jurisdiction 
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over local land use, and to the Secretary, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.116). The survey plat 
shall indicate the location and dimensions of Landfill cells or 
any other waste disposal units with respect to permanently 
surveyed benchmarks. This plat must be prepared and certified by 
a New Mexico registered, professional land surveyor. The plat 
filed with the local zoning authority, or the authority with 
jurisdiction over local land use, must contain a note, 
prominently displayed, which states the Permittee's obligation to 
restrict disturbance of any hazardous waste disposal unit which 
is not clean closed, in accordance with the applicable 
regulations found at 20.4.1.500 NMAC (incorporating 40 CFR 264, 
Subpart G) . 

8.1.7 Recordkeeping and Reporting Requirements 

8.1.7.a Sampling Records 

The Permittee shall ensure that the records for sampling and 
analysis activities of all media required in accordance with 
Permit Conditions 8.1.4.b and 8.1.4.c are maintained by the 
Facility. This documentation must include records for sampling 
of soil, surface water, and groundwater (including vadose zone). 
Vadose zone monitoring records shall be maintained as specified 
at Permit Attachment I, Vadose Zone Monitoring System Work Plan, 
Section 6.1, Field Documentation. The sampling record shall 
include the monthly Well Inspection Logs and Monitoring Field 
Logs. 

8.1.7.b Quarterly Reports 

During the partial and final closure periods, the Permittee shall 
submit Quarterly Status Reports on closure activities for the 
Facility or a permitted unit undergoing closure until closure 
certification for the Facility or the permitted unit undergoing 
closure is submitted to the Secretary in accordance with Permit 
Condition 8.1.5. These reports are in addition to the applicable 
Quarterly Reports requirements at Permit Condition 2.12.2.b. The 
reports must summarize: 

• closure activities during the previous quarter; 

• activities planned for the next quarter; and 

• any variance from the approved Closure Plan and 
the reason for the variance. 
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8.1.7.c Final Closure Report 

Within 60 calendar days following completion of closure of the 
Facility or any permitted unit at the facility, the Permittee 
shall submit a Final Closure Report to the Secretary, with 
submittal of the closure certification required under Permit 
Condition 8.1.5, as required by 20.4.1.500 NMAC, (incorporating 
40 CFR 264.115). The Report must contain, at a minimum: 

• 

• 

• 

• 

• 

• 

• 

8 .1. 8 

a summary of activities conducted under closure; 

a summary of variances from the approved Closure 
Plan; 

laboratory sample analysis sheets for all analysis 
conducted during closure, including raw data; 

laboratory analysis summary tables; 

site plans displaying the locations where all 
media samples were obtained during closure 
activities; 

sampling and analysis quality assurance/quality 
control (QA/QC) documentation; and 

types, amounts, and disposal locations of all 
hazardous wastes placed in the Landfill. 

Closure Requirements for Containers 

The Permittee shall conduct closure activities for the Drum 
Handling Unit and the Roll-Off Container Storage Unit as 
specified at Permit Attachment o, Sections 8.1.1, Drum Handling 
Unit, and 8.1.5, Roll-Off Storage Area, and other pertinent 
sections; and as required by this Permit Part and 20.4.1.500 NMAC 
(incorporating 40 CFR 264.111 through 264.116 and 264.178). The 
Drum Handling Unit and the Roll-Off Storage Area shall be clean 
closed as specified at Permit Attachment 0, Section 8.3 through 
removal, decontamination, and proper disposal of remaining 
containers, liners, bases, buildings, ancillary equipment and 
soil, in accordance with Permit Condition 8.1.1.b. 

8 .1. 9 Closure Requirements for Tanks 

The Permittee shall conduct closure activities for the hazardous 
waste storage and treatment units, as specified at Permit 
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Attachment 0, Sections 8.1.3, Liquid Waste Receiving and Storage 
Unit, and 8.1.4, Stabilization Unit, and other pertinent 
sections; and as required by this Permit Part and 20.4.1.500 NMAC 
(incorporating 40 CFR 264.111 through 264.116 and 264.197). 

The Permittee shall achieve the clean closure performance 
standard specified at Permit Attachment 0, Section 8.3, for all 
tank areas or tank units, in accordance with Permit Condition 
8.1.1.b, through removal or decontamination of all waste 
residues, contaminated containment system components (liners, 
etc.), contaminated soils, and structures and equipment 
contaminated with waste. If a tank storage or treatment area or 
a tank system cannot be clean closed, the Permittee shall submit 
a request for Permit modification to the Secretary to close the 
unit as a landfill, in accordance with Permit Condition 8.1.2.c. 
The Permit modification must contain plans and specifications for 
a final cover, as required by 20.4.1.500 NMAC (incorporating 40 
CFR 264.310(a)). 

8 .1.10 Closure Requirements for the Surface Impoundment 

8.1.10.a Surface Impoundment Closure Activities 

The Permittee shall conduct closure activities for the Surface 
Impoundment in compliance with Permit Attachment 0, Section 
8.1.2, Evaporation Pond, and other pertinent sections; and the 
modified Closure Plan required at Permit Condition 8.1.10.b; and 
as required by this Permit Part and 20.4.1.500 NMAC, 
(incorporating 40 CFR 264.111 through 264.116 and 264.228). The 
Permittee shall achieve the clean closure performance standard 
identified at Permit Condition 8.1.1.b. 

8.1.10.b Surface Impoundment Permit Modification 

Prior to closure, the Permittee shall submit a request for Permit 
modification of the Closure Plan as it pertains to the Surface 
Impoundment to the Secretary in accordance with Permit Condition 
8.1.2.b. The Permit modification must describe closure 
activities to meet the clean closure standard specified at Permit 
Condition 8.1.1.b. 

8.1.10.c Permit Modification for Closure as a Landfill 

If the Surface Impoundment cannot be clean closed, the Permit 
modification required in accordance with Permit Condition 
8.1.10.b must include closure and post-closure care activities 
and financial responsibility requirements to close the surface 
Impoundment as a Landfill, in accordance with Permit Condition 
8.1.2.c. This Permit modification request shall be submitted no 
later than 90 days after the Permittee or Secretary has 
determined that the Surface Impoundment must close as a landfill. 
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8.1.10.d Removal of Hazardous Waste 

At clean closure of the Surface Impoundment, the Permittee shall 
eliminate free liquids by evaporation of the liquid wastes and 
solidification of all remaining hazardous wastes and hazardous 
waste residues, as specified at Permit Attachment 0, Section 
8.1.2, Evaporation Pond; and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.228(a)) 

8.1.10.e Decontamination 

At closure of the Surface Impoundment, the Permittee shall remove 
or decontaminate all waste residue, contaminated containment 
systems and LDRS and VZMS sump components, contaminated subsoils, 
and any contaminated structures and equipment at the Surface 
Impoundment, as specified at Permit Attachment 0, Section 
8.1.2.3, Removal and Disposal of Liner and Leachate Collection 
System; and in accordance with Permit Condition 8.1.4.a; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.228(a)). 
Liners and sump systems may be disposed of as hazardous debris. 

8.1.10.f Restoration 

At closure, the Permittee shall ensure that the Surface 
Impoundment area is restored to the approximate original grade, 
and revegetated, as specified at Permit Attachment 0, Section 
8.1.2.5, Filling and Revegetating; and as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.228). 

8.1.10.g Surface Impoundment Well Monitoring 

The Permittee shall continue the Surface Impoundment vadose zone 
well monitoring required at Permit Condition 5.6.2 on a monthly 
basis during the closure period, as specified at Permit 
Attachment I, Section 4.1, Monitoring Frequency. The Permittee 
shall sample at each monitoring point containing fluid, and shall 
otherwise comply with the requirements of Permit Conditions 7.4.3 
through 7.4.9. If a release has occurred, the Permittee shall 
comply with all the release assessment requirements contained at 
Permit Condition 7.5. 

8.1.11 Closure Requirements for the Landfill 

8.1.11.a Landfill Closure Activities 

The Permittee shall conduct closure activities as specified at 
Permit Attachment 0, Section 8.1.6, Landfill, and other pertinent 
sections; and the modified Closure Plan required at Permit 
Condition 8.1.11.b; and as required by this Permit Part and 
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20.4.1.500 NMAC (incorporating 40 CFR 264.111 through 264.116 and 
264.310). 

8.1.1l.b Landfill Permit Modification 

Prior to closure, the Permittee shall submit a request for Permit 
modification of the Closure Plan as it pertains to the Landfill 
to the Secretary, in accordance with Permit Condition 8.1.2.b. 
The Permit modification shall provide details on a final Landfill 
cover and revegetation that meet all the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.310(a)). 

8.1.1l.c Landfill Cover 

The Permittee shall cover the Landfill at closure with a final 
cover as specified at Permit Attachments L, Engineering Report, 
Section 3.1.5, Final Cover; and o, Section 8.1.6; and as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.310(a)). 

8.1.11.d Landfill VZMS Monitoring 

The Permittee shall continue the vadose zone monitoring required 
at Permit Condition 6.6.2 on a monthly basis during the closure 
period, as specified at Permit Attachment I, Section 4.0, 
Monitoring Procedures. The Permittee shall sample at each 
monitoring point containing fluid, and shall otherwise comply 
with the requirements of Permit Conditions 7.4.2. If waste 
analysis shows that a release has occurred, the Permittee shall 
comply with the release assessment requirements contained at 
Permit Condition 7. 5. Recordkeeping shall be pe_rformed in 
accordance with Permit Condition 2.12.1.k.i. 

8.2 POST-CLOSURE CARE 

8.2.1 General Post-Closure Care Requirements 

8.2.l.a Landfill 

The Permittee shall ensure that post-closure care activities at 
the Landfill are conducted as specified at Permit Attachment P, 
Post-Closure Care Plan, Section 8.2, Post-closure Activities; and 
as required by this Permit Part and 20.4.1.500 NMAC 
(incorporating 40 CFR 264.117 through 264.120). The Permittee 
shall keep Permit Attachments P, and P1, Financial Assurance for 
Post-Closure Care, at the Facility or at a location approved by 
the Secretary until the completion of post-closure care has been 
approved by the Secretary. 
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8.2.1.b Other Permitted Units Which Cannot Clean Close 

The Permittee shall provide post-closure care through Permit 
modification, in accordance with Permit Condition 8.2.2, for any 
permitted unit where clean closure of the units by 
decontamination and removal is not accomplished. 

8.2.2 Post-Closure Care Plan Modification 

8.2.2.a Amendment When Necessary 

The Permittee shall submit an updated or amended Post-Closure 
Care Plan to the Secretary for approval, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.118(d) ), whenever: 

• changes in operating plans or Facility design 
affect the Post-Closure Care Plan; 

• there is a change in the expected year of final 
closure; 

• events that occur during the active life of the 
Facility, including partial and final closures, 
affect the approved Post-Closure Care Plan; 

• changes in statutory or regulatory requirements; 
or 

• changes in available technology. 

The Permittee shall submit a written request for a Permit 
modification at least 60 calendar days prior to the proposed 
change in Facility design or operation, or no later than 60 
calendar days after an unexpected event has occurred which has 
affected the Post-Closure Care Plan, as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.118 (d) (3)). 

The updated Post-Closure Care Plan shall be approved by the 
Secretary, in writing, prior to implementation, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.118 (d) (3)). If the 
Secretary does not approve the updated Post-Closure Care Plan, 
the Secretary will notify the Permittee, in writing, of the Post
Closure Care Plan deficiencies, and will specify a due date for 
submittal of a revised Post-Closure Care Plan. Upon approval by 
the Secretary, the updated or amended Post-Closure Care Plan will 
be incorporated into this Permit by modification or replacement 
of Permit Attachment P, and made an enforceable part of this 
Permit. 
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8.2.2.b Surface Impoundment Post-Closure Care Plan 
Modification 

If the Permittee or the Secretary determines that the Surface 
Impoundment must be closed as a landfill, the Permittee shall, 
within 90 days of such determination, submit to the Secretary for 
approval a revised Post-Closure Care Plan detailing post-closure 
care requirements for the Surface Impoundment, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.117 through 264.120, 
264.228(b), and 264.310); and as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.118(a)). 

8.2.2.c Tank System Post-Closure Care Plan Modification 

If the Permittee determines that any hazardous waste tank 
treatment or storage units cannot clean close in accordance with 
Permit Condition 8.1.1.a, the Permittee shall submit to the 
Secretary for approval a revised Post-Closure Care Plan detailing 
post-closure care requirements, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.117 through 264.120, 264.197, and 
264.310), for the affected tank area or unit, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.197(b)). The Permittee 
shall initiate the Permit modification process required by Permit 
Condition 8.2.1.b. 

8.2.2.d Modification Requested by the Secretary 

The Secretary may request Post-Closure Care Plan modification 
under the conditions described at Permit Condition 8.2.2.a, in 
accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
264.118 (d) (4)). 

8.2.3 Post-Closure Care Time Schedules 

The Permittee shall implement post-closure care requirements for 
30 years after completion of closure of the Landfill or any 
permitted unit(s) closed with contamination in place, as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.117(a) (1)). 

At any time, the Secretary may, in accordance with 20.4.1.500 
NMAC (incorporating 40 CFR 264.117 (a) (2)): 

• shorten the post-closure period if the Secretary 
finds that human health and the environment are 
protected sufficiently (e.g., leachate or ground 
water monitoring results, characteristics of the 
hazardous wastes, application of advanced 
technology, or alternative disposal, treatment or 
re-use techniques indicate that the unit or 
Facility is secure); or 
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• 

8.2.4 

extend the post-closure care period if the 
Secretary determines that this is necessary to 
protect human health and the environment (e.g., 
leachate or ground water monitoring results 
indicate a potential for migration of hazardous 
wastes at levels which may be harmful to human 
health or the environment). 

Post-Closure Care Requirements for the Landfill 

The Permittee shall comply with the post-closure care 
requirements for the Landfill specified at Permit Attachment P, 
Section 8.2.2, Landfill Final Cover, and 20.4.1.500 NMAC 
(incorporating 40 CFR 264.310(b)). The Permittee shall maintain 
and monitor the leachate and vadose zone monitoring systems (and 
ground water monitoring system, if one is required by the 
Secretary), the Landfill cover, and the storm water collection 
system, and shall comply with all other applicable requirements 
of 20.4.1.500 NMAC (incorporating 40 CFR 264, Subpart F and 
264.310(b)), during the post-closure care period, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.117(a) (1)). 

8.2.4.a Cover Maintenance 

The Permittee shall maintain the integrity and effectiveness of 
the final Landfill cover, including making repairs to the cover 
as necessary to correct the effects of settling, subsidence, 
erosion, or other events, as required by 20.4.1.500 NMAC 
(incorporating 4 0 CFR 2 64. 310 (b) (1) ) . 

8.2.4.b Leak Detection Systems Monitoring 

The Permittee shall continue to operate the LDRS and LCRS until 
leachate is no longer detected, as determined by the Secretary, 
in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
264.310 (b) (2)). 

8.2.4.c Landfill VZMS Monitoring 

The Permittee shall maintain and monitor the Landfill VZMS sump 
and wells semi-annually throughout the post-closure period, as 
specified at Permit Attachment I, Section 4.1, Monitoring 
Frequency, and comply with all other applicable requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264, Subpart F and 
264.310(b)). 

8.2.4.d Run-On/Run-Off Control 

Surface water diversions or surface drainage ditches shall be 
installed as necessary to prevent gullies from forming. The 
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Permittee shall maintain the run-on and run-off control system 
for the Landfill to prevent erosion or other damage to the final 
cover, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.310 (b) (4)) 

8.2.4.e Surveyed Benchmarks 

The Permittee shall protect and maintain surveyed benchmarks used 
in complying with the surveying and recordkeeping requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.309), and pursuant to 
20.4.1.500 NMAC (incorporating 40 CFR 264.310(b) (6)). 

8.2.5 Surface Impoundment VZMS Monitoring 

The Permittee shall maintain and monitor the Surface Impoundment 
VZMS sump and wells semi-annually throughout the post-closure 
care period, as specified at Permit Attachment I, Section 4.1. 

8.2.6 Security 

8.2.6.a Security Requirements 

The Permittee shall comply with all security requirements during 
the post-closure care period specified at Permit Attachment P, 
Section 8.2.1, Security Systems, and as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.117(b)) 

8.2.6.b Property Use 

The Permittee shall not allow any use of the Facility property 
that will disturb the integrity of the final cover, liners, any 
components of the containment system, or the function of the 
Facility's monitoring systems, during the post-closure care 
period, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.117(c)) 

8.2.7 Inspections 

The Permittee shall inspect the Landfill cover, run-on/run-off 
controls, the LDRS, LCRS, and VZMS sumps at the Landfill, and the 
Landfill and Surface Impoundment monitoring wells during the 
post-closure care period in accordance with the inspection 
schedules contained at Permit Attachments D, Inspection 
Procedures; D1, Inspection Schedules and Checklists; 0, Section 
8.1.6,; and P, Sections 8.2.1, Security Systems, 8.2.4.3, Leak 
Detection System, and 8.2.5.2, Inspection and Maintenance; and as 
required by 20.4.1.500 NMAC (incorporating 40 CFR 264.117(a) (1)). 
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The Permittee shall submit annual reports to the Secretary 
throughout the post-closure care period that summarize inspection 
and maintenance activities and monitoring results, as required by 
20.4.1.900 NMAC (incorporating 40 CFR 270.31(b)). 

8.2.9 Certification of Post-Closure Care Completion 

No later than 60 calendar days after completion of the 
established post-closure care period for the Facility or any unit 
undergoing post-closure care, the Permittee shall submit to the 
Secretary, by registered mail, hand delivery, or special delivery 
service, a certification that the post-closure care for the 
hazardous waste unit was performed in accordance with the 
specifications contained in the approved Post-closure Plan. The 
certification shall be signed by the Permittee and an 
independent, professional engineer registered in New Mexico. 
Documentation supporting the engineer's certification shall be 
furnished to the Secretary upon request, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.120), until the 
Secretary releases the Permittee from the financial assurance 
requirements for post-closure care contained at Permit Condition 
8.3.2, in accordance with 20.4.1.500 NMAC (incorporating 40 CFR 
264.145(i)). 

8.2.10 Verification of Post-Closure Care Completion 

The Secretary will, within 60 calendar days of receipt of the 
certification of post-closure care completion from the Permittee, 
verify through a site visit and examination of documents that 
post-closure care was completed as required under the approved 
Post-Closure C~re Plan, in accordance with 20.4.1.900 NMAC 
(incorporating 40 CFR 270.32(b) (2)). 

8.2.11 Post-Closure Notices 

8.2.11.a Hazardous Waste Records 

No later than 60 days after certification of closure of each 
hazardous waste disposal unit, the Permittee must submit to the 
local zoning authority, or the authority with jurisdiction over 
local land use, and to the Secretary a record of the type, 
location, and quantity of hazardous wastes disposed of within 
each cell or other disposal unit of the facility, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.119(a)). 
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8.2.11.b Notation on Property Deed 

8.2.11.b.i Record of Notation 

Within 60 days of certification of closure of the first hazardous 
waste disposal unit and within 60 days of certification of 
closure of the last hazardous waste disposal unit, the Permittee 
must record, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.119(b) (1)), a notation on the deed to the facility property, 
or on some other instrument which is normally examined during 
title search, that will in perpetuity notify any potential 
purchaser of the property that: 

• 

• 

• 

8.2.1l.b.ii 

the land has been used to manage hazardous wastes; 

its use is restricted, as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264 Subpart G) 
regulations; and 

the survey plat and record of the type, location, 
and quantity of hazardous wastes disposed of 
within each cell or other hazardous waste disposal 
unit of the facility, as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.116 and 
264.119(a)), have been filed with the local zoning 
authority or the authority with jurisdiction over 
local land use and with the Secretary. 

Certification of Deed Notification 

Within 60 days of certification of closure of the first hazardous 
waste disposal unit and within 60 days of certification of 
closure of the last hazardous waste disposal unit, the Permittee 
must submit a certification, signed by the Permittee, that he has 
recorded the notation specified in Permit Condition 8.2.11.b.i, 
including a copy of the document in which the notation has been 
placed, to the Secretary, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.119 (b) (2)). 

8.2.12 Removal of Hazardous Materials 

If the Permittee or any subsequent owner or operator of the land 
upon which a hazardous waste disposal unit is located wishes to 
remove hazardous wastes and hazardous waste residues, the liner, 
(if any), or contaminated soils, then the Permittee or the 
subsequent owner or operator shall request a modification to this 
Permit in accordance with the applicable requirements contained 
at 20.4.1.900 and 901 NMAC (incorporating 40 CFR Parts 124 and 
270) . 
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The Permittee or the subsequent owner or operator, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.119(c) ), shall 
demonstrate that the removal of hazardous wastes will satisfy all 
HWA and RCRA requirements for generation and transport of 
hazardous waste, and that such an action, in accordance with 
20.4.1.500 NMAC (incorporating 40 CFR 264.117(c)): 

• 

• 

8.3 

8.3.1 

is necessary to the proposed use of the property 
and will not increase the potential hazard to 
human health and the environment; or 

is necessary to reduce a threat to human health or 
the environment. 

FINANCIAL RESPONSIBILITY 

Cost Estimates for Closure and Post-Closure Care 

The Permittee shall maintain financial assurance for both closure 
and post-closure care costs, and comply with all applicable 
requirements of 20 4.1.500 NMAC (incorporating 40 CFR Part 264, 
Subpart H). The Permittee shall demonstrate continuous 
compliance with financial assurance requirements by providing 
documentation of financial assurance as required by 20 4.1.500 
NMAC (incorporating 40 CFR 264.143, 264.145 and 264.151), in at 
least the amount of the closure and post-closure care cost 
estimate required by 20 4.1.500 NMAC (incorporating 40 CFR 
264.142 and 264.144). Changes in financial assurance mechanisms 
must be approved by the Secretary pursuant to 20 4.1.500 NMAC 
(incorporating 40 CFR 264.145). The closure and post-closure 
cost estimates, prepared in accordance with 20 4.1.500 NMAC 
(incorporating 40 CFR 264.142 and 144), are specified at 

Attachments 02, Financial Assurance for Closure, and P1, 
Financial Assurance for Post-Closure Care, respectively. 

8.3.1.a Most Recent Cost Estimates 

The NMED's cost estimates for closure and post-closure care, 
prepared in accordance with 20.4.1.500 NMAC, (incorporating 40 
CFR 264.142 and 264.144), respectively, are specified at Permit 
Attachment 02, and Permit Attachment P1, respectively. When 
closure or post-closure care cost estimates are adjusted or 
revised in accordance with Permit Conditions 8.3.1.b and 8.3.1.c, 
respectively, the Permittee shall submit these adjusted or 
revised cost estimates to the Secretary by the anniversary date 
of the establishment of the financial instrument(s) used to 
comply with Permit Condition 8.3.2. 

8-18 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

The latest closure cost estimates will be inserted as replacement 
pages in Attachment 02. The latest post-closure care cost 
estimates will be inserted as replacement pages in Attachment Pl. 

8.3.1.b Adjustment for Inflation 

The Permittee shall adjust the closure and post-closure care cost 
estimates for inflation within 60 days prior to the anniversary 
date of the establishment of the financial instrument(s) used to 
comply with Permit Condition 8.3.2, as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.142(b) and 264.144(b)). 

8.3.1.c Cost Estimate Revisions 

No later than 30 days after the Secretary has approved a request 
to modify the Closure Plan or Post-Closure Care Plan, the 
applicable cost estimate shall be revised if the change increases 
the cost of closure or of post-closure care, as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.142(c) and 264.144(c)), 
respectively. 

8.3.1.d Recordkeeping - Cost Estimates for Closure and 
Post-Closure Care 

The Permittee shall keep at the Facility the latest closure and 
post-closure care cost estimates during the operating life of the 
Facility, as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.142 (d) and 264.144 (d)). 

8.3.2 

8.3.2.a 

Financial Assurance for Closure and Post-Closure 
Care 

Continuous Compliance with Financial Assurance 
Requirements 

The Permittee shall demonstrate continuous compliance with 
20.4.1.500 NMAC (incorporating 40 CFR 264.143, 264.145, and 
264.146) by providing documentation of financial assurance, in at 
least the amount of the cost estimates required by Permit 
Condition 8.3.1.d, as required by 20.4.1.500 NMAC (incorporating 
40 CFR 264.143 and 264.151). This demonstration shall be 
submitted to the Secretary for approval so that it may be 
implemented at least 60 days prior to the initial receipt of 
waste at the Facility as specified at Permit Attachments 02, 
Section 8.8.1, Financial Assurance for Closure, and P1, Section 
8.8.2, Financial Assurance for Post-Closure Care; and in 
accordance with Permit Condition 1.10; and as required by 
20.4.1.500 NMAC (incorporating 40 CFR 264.143(f) (3), 
264.143(f) (5), 264.145(f) (3), and 264.145(f) (5)). 
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Changes in financial assurance mechanisms for closure and/or 
post-closure care must be approved by the Secretary, as required 
by 20.4.1.500 NMAC (incorporating 40 CFR 264.143(f) (6) and 
264.145 (f) (6}). 
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CORRECTIVE ACTION FOR REGULATED UNITS 

HIGHLIGHTS 

Introduction 

This Part contains permit conditions that ensure an appropriate 
response in the event of a release of hazardous wastes or 
constituents from a regulated unit at the Triassic Park Hazardous 
Waste Disposal Facility (the Facility). Nothing herein shall be 
construed to prevent or limit the Secretary from requiring 
corrective action at the Facility pursuant to an administrative 
order or other authority. 

Corrective action permit conditions in this Permit Part include 
initial response actions, notification requirements, release 
verification procedures, ground water monitoring requirements, 
and recordkeeping and reporting requirements for regulated units. 
Longer-term response actions, such as release investigation, 
remedy selection, interim measures, and others, are also required 
under this Permit Part. 

The principal method of detecting a release of waste from a 
regulated unit is the Vadose Zone Monitoring System (VZMS). 
Permit conditions associated with the VZMS are described in 
Permit Part 7. 

The corrective action permit conditions of this Permit Part 
address significant contaminant releases from regulated units 
that generally originate subsurface or escape secondary 
containment and cannot be appropriately managed and ultimately 
resolved through Permit Attachment C, Contingency Plan, and/or 
Permit Attachment J, Action Leakage Rate and Response Action 
Plan. 

Regulated Units 

Regulated units are those land-based units that received 
hazardous wastes after July 26, 1982. There are two regulated 
units at the Facility, the Landfill and the Surface Impoundment. 

The Landfill is a final disposal unit for hazardous wastes and is 
therefore subject to corrective action permit conditions 
throughout the post-closure care period addressed at Permit Part 
8. Potential releases from the Landfill are anticipated to be in 
the form of leachates escaping through a breach in the liner 
system. Although no free liquids will be placed in the Landfill, 
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fluids will enter the Landfill in the form of precipitation that 
will inevitably leach hazardous constituents and accumulate in a 
Landfill sump. Engineered controls to address the accumulated 
leachates and to preclude a release outside the Landfill liner 
system include a Leachate Collection and Removal System (LCRS) 
and a Leak Detection and Removal System (LDRS). Requirements for 
these controls are contained at Permit Part 6. 

The Surface Impoundment is a treatment unit that is not expected 
to leave hazardous wastes in place after closure and will 
therefore not be subject to corrective action permit conditions 
under this Part after the closure period if the clean closure 
performance standard identified at Permit Part 8 is attained. 
Potential releases from the Surface Impoundment are anticipated 
to be in the form of leachates escaping through a breach in the 
liner system. The engineered control to address accumulated 
fluids and to preclude a release outside the Surface 
Impoundment's primary liner is a Leak Detection and Removal 
System (LDRS). Requirements for these controls are contained at 
Permit Part 5. 

Regulatory Background 

Corrective action for all solid waste management units (SWMUs) is 
required in New Mexico's Hazardous Waste Management Regulations, 
20.4.1.500 NMAC, (incorporating 40 CFR Part 264, Subpart F) 
(Releases from Solid Waste Management Units). The regulated 
units of this Permit Part are considered a subset of SWMUs, and 
as such are subject to the corrective action requirements 
contained at 20.4.1.500 NMAC (incorporating 40 CFR 264.101). 
Regulated units must comply also with the requirements of 
20.4.1.500 NMAC (incorporating 40 CFR 264.91 through 264.101) for 
purposes of detecting, characterizing, and responding to releases 
from any solid waste management unit. Ground water monitoring is 
conditionally waived at the Facility for reasons specified at 
Permit Attachment H, Ground water Monitoring Waiver Request and 
Approval. The corrective action requirements for regulated units 
stipulated in this Permit Part are also conditions of the Ground 
Water Monitoring Waiver approval. 

9.1 APPLICABILITY 

Permit Conditions in this Part apply to regulated units (i.e., 
the surface Impoundment and the Landfill). 

9.2 ACTION LEVELS 

Vadose zone fluid action levels shall be used by the Permittee to 
determine when the corrective action requirements of this Permit 
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Part will be both initiated and terminated. Upon significant 
exceedance of a vadose zone fluid action level, the Permittee 
shall initiate the corrective actions contained in this Permit 
Part. Significance shall be determined, unless otherwise 
specified, using the procedures at Permit Attachment Q, 
Statistics for Release Determination. The Permittee shall 
continue to implement corrective action to ensure that released 
contaminants are removed or otherwise mitigated to below action 
levels. 

Vadose zone fluid action levels are established in this Permit 
for both anthropogenic hazardous constituents and non
anthropogenic constituents. The methods of establishing and 
monitoring for vadose zone fluid action levels are described at 
Permit Part 7, Vadose Zone Monitoring, Permit Condition 7.5, 
Release Assessment. Action levels will be incorporated into this 
Permit as they are developed at Permit Attachment U, Action 
Levels for Corrective Action. Baseline chemical concentrations 
(i.e., action levels) for non-leachates are maintained in Permit 

Appendix U2, Background Values for Non-Leachates. 

9.3 IMMEDIATE RESPONSE ACTIONS UPON DETERMINATION OF A 
RELEASE 

When the Permittee identifies evidence of a release (i.e., 
exceedance of an action level) in accordance with Permit 
Condition 9.2, the Permittee shall comply with the requirements 
of Permit Conditions 9.3.1 through 9.3.8. 

9.3.1 Notification of Release 

The Permittee shall notify the Secretary verbally within 24 hours 
and shall provide the Secretary a written report within seven 
calendar days of discovery of a release. 

9.3.2 Verification Sampling 

For any substances found in an original analysis obtained in 
accordance with Permit Condition 7.4, the Permittee shall 
resample and repeat the analysis using the same methodology used 
for the original analysis. If evidence of an obvious release 
exists, the Permittee shall immediately initiate the response 
actions required at Permit Condition 9.3.3, and shall proceed 
with verification sampling. The Permittee shall furthermore 
comply with the following requirements: 

• a written Verification Sampling Report shall be 
submitted to the Secretary as soon as possible, 
but in no case shall the verification sampling 
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9.3.3 

results be reported to the Secretary later than 15 
calendar days after the Permittee's receipt of the 
original results. The report must describe the 
sampling and analysis procedures and must include 
all pertinent laboratory analytical and quality 
assurance documentation; 

• if the results of the second analysis confirm the 
original analysis, the verified constituents, as 
well as all other constituents listed at 
20.4.1.500 NMAC (incorporating 40 CFR 264, 
Appendix IX) detected in accordance with Permit 
Condition 9.3.5, shall form the basis for further 
corrective action in accordance with the 
requirements contained in this Permit Part; 

• 

• 

• 

if the results of the second analysis do not 
confirm the original analysis, a third sampling 
and analysis of the impacted medium shall be 
performed. The Permittee shall provide the 
Secretary an opportunity to be present during the 
third sampling event through advance notice as 
soon as the second analysis results are received, 
so that the New Mexico Environment Department 
(NMED) may obtain split samples; 

if the results of the third analysis do not 
confirm the existence of contamination as 
demonstrated by the original analysis, the 
Secretary will assume that the original analysis 
was in error and the Permittee shall return to the 
original monitoring process and schedule 
identified in Permit Condition 7.4.2; and 

if the results of the third analysis do confirm 
the existence of a release as demonstrated by the 
original analysis, the verified constituents, as 
well as all other constituents listed at 
20.4.1.500 NMAC (incorporating 40 CFR 264, 
Appendix IX) detected in accordance with Permit 
Condition 9.3.5, shall form the basis for further 
corrective action in accordance with this Permit 
Part. 

Response Actions 

When the Permittee identifies evidence of a release, the 
Permittee shall immediately (i.e., within 24 hours after the 
release is first detected and before verification sampling has 
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been completed) initiate the following response actions at the 
unit associated with the release: 

• 

• 

• 

• 

• 

• 

• 

9.3.3.a 

determine whether the contamination can be 
attributed to some operational disturbance such as 
an equipment or power failure; 

verify that the VZMS is working as designed; 

verify that the associated leak detection 
system(s) is working as designed; 

evaluate the need to increase the pumping rate on 
the LDRS and LCRS pumps, as appropriate; 

repair any damage to exposed portions of the 
liner; 

investigate alternative sources of liquids, 
leachates, or contamination; and 

(Landfill only) review the analysis of the 
contamination, compare it to the Landfill 
Operating Record for the previous five years, and 
attempt to match fingerprint or indicator 
parameters, generator analyses, and waste 
placement records, to determine the source of the 
leaks. 

Immediate Response Action Report 

The Permittee shall submit a written assessment of the immediate 
response actions to the Secretary within 14 days of the 
Permittee's verification of the release. The report shall 
contain, at a minimum, the amount and nature of the 
contamination; available information on size, location, and cause 
of the leak; and any immediate and short-term actions to be 
taken. 

9.3.3.b Response Action Effectiveness Report 

The Permittee shall submit a follow-up Response Action 
Effectiveness Report to the Secretary within 30 calendar days of 
the Permittee's determination of the release. The Report shall 
describe how effective the response actions have been in stopping 
the migration of hazardous wastes or constituents out of the 
associated regulated unit. This report shall also describe the 
verification sampling required at Permit Condition 9.3.2. 

9-5 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

9.3.4 Independent Assessment 

The Permittee shall have a third-party assessment of the 
immediate response actions conducted by an independent 
professional engineer registered in New Mexico, or other 
qualified professional approved by the Secretary. Should the 
verification sampling determine that a release has occurred, the 
assessment shall include a determination of whether waste receipt 
should be temporarily discontinued, or if waste should be removed 
for liner inspection, repair, or controls. 

A written summary of the assessment shall be submitted to the 
Secretary within 45 days following the initiation of the 
immediate response actions. 

9.3.5 40 CFR, Part 264, Appendix IX Sampling 

Upon verification of a release from a regulated unit in 
accordance with Permit Condition 9.3.2, but no later than 30 
calendar days after the verification, the Permittee shall analyze 
the fluids in all VZMS wells for concentrations of the 
constituents identified at 20.4.1.500 NMAC (incorporating 40 CFR 
264, Appendix IX). 

9.3.6 Monthly Progress Reports 

The Permittee shall, upon verification of a release, initiate the 
submittal of monthly Corrective Action Progress Reports. 

9.3.7 Submittal of Regulated Unit Investigation Work 
Plan 

The Permittee shall, within 45 calendar days of the verification 
of a release from a regulated unit as specified at Permit 
Condition 9.3.2, submit to the Secretary an Investigation Work 
Plan that conforms with the investigation requirements of Permit 
Condition 10.7. 

9.3.8 Submittal of Ground Water Monitoring Work Plan 

The Permittee shall, within 90 calendar days of the verification 
of a release as specified at Permit Condition 9.3.2, submit to 
the Secretary an application for a Permit modification to 
establish a ground water monitoring program meeting the 
requirements of 20.4.1.500 NMAC (incorporating 40 CFR 264.97) and 
the detection monitoring requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR 264.98), and shall establish the ground 
water action levels as specified at Permit Condition 10.3.3. 
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Based on the results of the reports s~bmitted in accordance with 
Permit Conditions 9.3.3.b, 9.3.4, 9.3.5 and 9.3.7, the Secretary 
will determine the need for a Corrective Measures Study. The 
Secretary will inform the Permittee of his decision in writing. 
If the Secretary determines that further action is necessary, the 
Permittee may be required to comply with the requirements of 
Permit Condition 10.9, Corrective Measures Study. 

9.4.1 Financial Assurance 

If the Secretary requires a Corrective Measures Study in 
accordance with Permit Condition 9.4, the Permittee shall submit 
to the Secretary evidence of financial responsibility for 
completing the corrective actions in Permit Condition 10.10.2; 
and as required by 20.4.1.500 NMAC (incorporating 40 CFR 
264.90(a) (2)) 

9.5 RECORDKEEPING 

For a unit undergoing corrective action under this Part, the 
Permittee shall retain, until completion of the corrective action 
has been approved by the Secretary, records of all monitoring 
information and all other pertinent data and information used to 
prepare the appropriate documents required by this Part. 

9.6 REPORTING 

The Permittee shall submit reports to the Secretary for approval 
in accordance with the schedule contained at Table 9-1, 
Compliance Schedule for Regulated Units. 

9.7 DISPUTE RESOLUTION 

The dispute resolution procedure contained at Permit Condition 
10.14 shall apply to this Permit Part. 

9.8 INTERIM MEASURES 

If the Secretary determines that a release or potential release 
of hazardous wastes or constituents poses a threat to human 
health and the environment, the Secretary may require interim 
measures that shall conform to the requirements of Permit 
Condition 10.8. The Secretary shall determine the specific 
measure(s) or require the Permittee to propose a measure(s). The 
Secretary shall notify the Permittee in writing of the 
requirement to perform interim measures. The Permittee may 
propose interim measures at any time. 
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TABLE 9-1 

COMPLIANCE SCHEDULE FOR REGULATED UNITS 

DOCUMENT OR INFORMATION DUE DATE 

Release - Oral report (Permit 24 hours following Permittee's 
Condition 9.3.1) determination of a release 

above action levels 

Release - Written report Seven days following 
(Permit Condition 9. 3. 1) Permittee's determination of a 

release above action levels 

Verification Sampling Report 15 days following the 
(Permit Condition 9.3.2) Permittee's receipt of original 

analysis results for sample 
above action levels 

Immediate Response Action 14 days following verification 
Report (Permit Condition of a release 
9.3.3.a) 

Response Action Effectiveness 30 days following Permittee's 
Report (Permit Condition determination of a release 
9.3.3.b) 

Third Party Immediate Response 45 days following initiation of 
Assessment (Permit Condition immediate response actions 
9. 3. 4) 

Regulated Unit Investigation 45 days following Permittee's 
Work Plan (Permit Condition verification of a release 
9.3.7) 

Permit modification request to 90 days following verification 
initiate Ground Water of a release 
Monitoring Program (Permit 
Condition 9.3.8) 
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CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 

HIGHLIGHTS 

This Permit Part contains conditions for necessary corrective 
action for hazardous waste or hazardous constituent releases that 
occur at solid waste management units (SWMUs) and areas of 
concern (AOCs) at the Triassic Park Waste Disposal Facility (the 
Facility). Permit conditions include the development of action 
levels, release identification, notification and investigation 
requirements, interim measures, remedy selection and 
implementation, ground water monitoring, and recordkeeping and 
reporting requirements. 

The corrective action permit conditions of this Permit Part 
address significant contaminant releases from SWMUs that 
generally extend to greater depths and cannot be appropriately 
managed through Permit Attachment C, Contingency Plan. The 
corrective action process is a phased process and the Permittee 
may petition the Secretary to alter the sequence of the phases or 
omit a phase. 

Regulatory Background 

Section 3004(u) of the Resource Conservation and Recovery Act 
(RCRA), Sections 74-4-4.A.5.h and 74-4-4.2 of the New Mexico 
Hazardous Waste Act (HWA), and 20.4.1.500 NMAC (incorporating 40 
CFR 264.101), require that RCRA permits issued after April 8, 
1987, address corrective action as necessary to protect human 
health and the environment for all releases of hazardous waste or 
hazardous constituents from any SWMU at a treatment, storage, or 
disposal facility, regardless of the time at which the waste was 
placed in the SWMU. 

Section 3004(v) of RCRA, Section 74-4-4.A.5.i of the HWA, and 
20.4.1.500 NMAC (incorporating 40 CFR 264.101(c)), require 
corrective action beyond the Facility border where necessary to 
protect human health and the environment unless the Permittee 
demonstrates to the satisfaction of the Secretary that, despite 
the Permittee's best efforts, the Permittee was unable to obtain 
the necessary permission to undertake such actions. 

10.1 APPLICABILITY 

This Permit Part applies to the following: 
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10.1.1 Existing SWMUs and AOCs 

The Permittee shall implement corrective actions at existing 
SWMUs and AOCs when the Secretary determines the need for 
investigations at the SWMU or AOC as specified in Permit 
Condition 10.4.4, or as otherwise specified by this Permit. 
Existing SWMUs and AOCs at the Facility are identified at Table 
10-1, Solid Waste Management Units and Areas of Concern at the 
Triassic Park Waste Disposal Facility. Table 10-1 identifies 
SWMUs (permitted and non-permitted) and AOCs currently planned 
for construction at the Facility under Phase IA. Regulated units 
(i.e., the Landfill and Surface Impoundment) are SWMUs and are 
thus subject to the conditions of this Permit Part in addition to 
the regulated unit specific conditions of Permit Part 9. The 
SWMUs and AOCs identified in Table 10-1 require no corrective 
action at the time of Permit issuance. 

10.1.2 Newly Discovered SWMUs and AOCs 

The Permittee shall implement corrective actions at newly 
discovered SWMUs and AOCs when the Secretary determines the need 
for investigations at the SWMU or AOC as specified in Permit 
Condition 10.4.4, or as otherwise specified by this Permit. The 
Permittee shall notify the Secretary in writing in accordance 
with Permit Condition 10.4 of any additional SWMUs or AOCs 
discovered during the course of ground water monitoring, field 
investigations, environmental audits, or other means. As used 
in this Permit Part, the terms "discover", "a discovery", or 
"discovered" refer to the date on which the Permittee (1) 
visually observes evidence of a new SWMU or AOC, (2) visually 
observes evidence of a previously unidentified release of 
hazardous waste or hazardous constituents to the environment, or 
(3) receives information which suggests the presence of a new 
release of hazardous waste or hazardous constituents to the 
environment. 

10.1.3 Contamination Beyond the Facility Boundary 

The Permittee shall implement corrective actions beyond the 
Facility boundary where necessary to protect human health and the 
environment, unless the Permittee demonstrates to the 
satisfaction of the Secretary that, despite the Permittee's best 
efforts, the Permittee was unable to obtain the necessary 
permission to undertake such actions, as required by 20.4.1.500 
NMAC (incorporating 40 CFR 264.101(c)). 

The Permittee is not relieved of responsibility to clean up a 
release that has migrated beyond the Facility boundary where off
site access is denied. On-site measures to address such releases 
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shall be determined on a case-by-case basis. The Permittee shall 
provide assurances of financial responsibility for completion of 
such off-site corrective action. 

10.2 FACILITY CORRECTIVE ACTION WORK PLAN 

The Permittee shall have in place standard procedures for 
conducting an investigation of the nature, rate, and extent of a 
hazardous waste or hazardous constituent release. To document 
these procedures, the Permittee shall submit a Facility 
Corrective Action Work Plan (FCAWP) to the Secretary for approval 
within 180 calendar days of the effective date of this Permit, in 
accordance with Permit Condition 1.10. Development of the FCAWP 
shall be based on Attachment R, Facility Corrective Action Work 
Plan Outline. The approved FCAWP will be inserted into Permit 
Attachment R. 

The Permittee shall submit to the Secretary all appropriate 
revisions to the FCAWP on an annual basis within 90 calendar days 
after the anniversary date of this Permit. After approval, these 
revisions will be inserted into Permit Attachment R as 
replacement pages. 

10.3 ACTION LEVELS 

Action levels shall be used by the Permittee to determine when 
the corrective action requirements of this Permit will be both 
initiated and terminated. Upon significant exceedance of an 
action level, the Permittee shall initiate the corrective actions 
contained in this Permit Part. Significance shall be determined, 
unless otherwise specified, using the procedures at Permit 
Attachment Q, Statistics for Release Determination. The 
Permittee shall continue to implement corrective action to ensure 
that released contaminants are removed or otherwise mitigated to 
below action levels. 

Action levels are established in this Permit for three media: 
vadose zone fluids, soils, and ground water. Action levels shall 
be incorporated into this Permit as they are developed at Permit 
Attachment U, Action Levels for Corrective Action. 

10.3.1 Vadose Zone Fluids Action Levels 

Vadose zone fluid action levels shall be used by the Permittee to 
both initiate and terminate corrective action associated with 
vadose zone fluids. It is anticipated that vadose zone fluids 
are most apt to be impacted by a release from a regulated unit 
and detected in the vadose zone monitoring system. The methods 
of establishing and monitoring for vadose zone fluid action 
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levels are described at Permit Part 7, Vadose Zone Monitoring, 
Permit Condition 7.5, Release Assessment. Vadose zone fluid 
action levels are established in this Permit for both 
anthropogenic hazardous constituents and non-anthropogenic 
constituents. Baseline chemical concentrations (i.e., action 
levels) for non-leachate fluids shall be maintained in Permit 
Attachment U2, Vadose Zone Baseline Values for Non-Leachates. 

10.3.2 Soil Action Levels 

Soil action levels shall be used by the Permittee to both 
initiate and terminate corrective action associated with surface 
and subsurface soils. Any detection of an anthropogenic 
hazardous constituent in soil, or any significant increase over 
approved background inorganic soil constituent concentrations, 
shall be considered indicative of a release and a soil action 
level. 

10.3.2.a Background Soil Concentrations Work Plan 

The Permittee shall submit a Background Soil Concentrations Work 
Plan to establish background concentrations (i.e., action levels) 
for metals and radionuclides in soil to the Secretary for 
approval in accordance with Permit Condition 1.10. The 
background soil concentrations shall be established as specified 
at Permit Attachment 0, Closure Plan, Section 8.3, Closure 
Performance Standard. The Permittee shall notify the Secretary 
at least 15 calendar days prior to the implementation of the 
Background Soil Concentrations Work Plan. 

10.3.2.b Approval for Background Soil Concentrations 

The Permittee shall submit the background soil concentrations to 
the Secretary for approval no less than 30 calendar days prior to 
acceptance of waste at the Facility, in accordance with Permit 
Condition 1.10. The approved background soil concentrations will 
be incorporated into this Permit at Permit Attachment U, Action 
Levels for Corrective Actionr Appendix U1r Background 
Concentrations for Soil. 

10.3.3 Ground Water Action Levels 

Ground water action levels shall be used by the Permittee to both 
initiate and terminate corrective action associated with ground 
water. Any detection of an anthropogenic hazardous constituent 
in ground water, or any significant increase over approved 
background inorganic ground water constituent concentrations, 
shall be considered indicative of a release and a ground water 
action level. 
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The regulatory requirement to monitor ground water is currently 
waived by the Secretary for the reasons specified in Permit 
Attachment H, Ground Water Monitoring Waiver Request and 
Approval. If either a release from a regulated unit is verified 
as specified at Permit Condition 9.3.2, or a release from a SWMU 
results in the presence of hazardous constituents in the vadose 
zone monitoring system, the Secretary will revoke the Ground 
Water Monitoring Waiver. Upon revocation of the Ground Water 
Monitoring Waiver, the Permittee shall submit a Permit 
modification request to the Secretary for approval to initiate 
compliance with 20.4.1.500 NMAC (incorporating 40 CFR 264, 
Subpart F), and shall establish background ground water 
concentrations (i.e., action levels). 

10.3.4 Detection Limits 

Analytical detection limits shall in all cases be below the more 
stringent of the following two criteria: 1) universal treatment 
standards (UTS) contained at 20.4.1.800 NMAC, (incorporating 40 
CFR 268.40); or 2) lowest detection limits specified in Test 
Methods for the Evaluation of Solid Waste, Physical/Chemical 
Methods: (SW-846), Third Edition, 1986, or the most recent 
edition. 

10.4 

10.4.1 

NOTIFICATION AND ASSESSMENT REQUIREMENTS FOR NEWLY 
IDENTIFIED SWMUS AND AOCS 

Notification of Newly Discovered SWMUs or AOCs 

The Permittee shall notify the Secretary in writing, within 15 
calendar days of discovery, of any new SWMU or suspected AOC 
discovered as described at Permit Condition 10.1.2. The 
notification shall include, at a minimum, the location of the 
SWMU or AOC and all available information pertaining to the 
nature of the release (e.g., media affected, hazardous 
constituents released, magnitude of release). The Secretary may 
conduct, or require the Permittee to conduct, further assessment 
(i.e., confirmatory sampling), in order to determine the status 
of the SWMU or suspected AOC. 

The Secretary will notify the Permittee in writing of the final 
determination as to the status of the SWMU or suspected AOC. If 
the Secretary determines that further investigation of the SWMU 
or AOC is required, the Permit will be modified in accordance 
with 20.4.1.900 NMAC (incorporating 40 CFR 270.41) to include the 
SWMU or suspected AOC in this Permit and to place the SWMU or 
suspected AOC on Table 10-2, Solid Waste Management Units and 
Areas of Concern Requiring Corrective Action. 
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10.4.2 Notification of Release 

The Permittee shall notify the Secretary orally of the discovery 
of a SWMU or AOC and its associated release within 24 hours, and 
shall notify the Secretary in writing within 15 calendar days of 
discovery of any contamination identified at a newly discovered 
SWMU or suspected AOC. 

10.4.3 SWMU Assessment Report 

The Permittee shall prepare and submit to the Secretary, within 
90 calendar days of the notification required in Permit Condition 
10.4.1, a SWMU Assessment Report (SAR) for each SWMU or suspected 
AOC identified under Permit Condition 10.4. At a minimum, the 
SAR shall provide the following information: 

• 

• 

• 

• 

• 

• 

10.4.4 

location of unit(s) on a topographic map of 
appropriate scale, as required by 20.4.1.900 NMAC 
(incorporating 40 CFR 270.14(b) (19)); 

designation of type and function of unit(s); 

general dimensions, capacities, and structural 
description of unit(s). Any available 
plans/drawings shall be included; 

dates that the unit(s) was operated; 

specification of all wastes that have been managed 
at/in the unit(s), to the extent available. Any 
available data on hazardous constituents in the 
wastes shall be included; and 

all available information pertaining to any 
release of hazardous waste or hazardous 
constituents from such unit(s) (e.g., ground water 
data, soil analyses, air quality data, and surface 
water quality data). 

Requirement to Proceed 

Based on the information contained in the SAR, the Secretary will 
determine the need for further investigations at the SWMU or AOC 
covered in the SAR. If the Secretary determines that such 
investigations are needed, the Permittee shall prepare a Work 
Plan for such investigations in accordance with Permit Conditions 
10.6 and/or 10.7. 
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10.5 

10.5.1 

NOTIFICATION REQUIREMENTS FOR NEWLY DISCOVERED 
RELEASES 

Notification of Newly Discovered Releases 

The Permittee shall notify the Secretary verbally of any newly 
discovered release(s) of hazardous waste or hazardous 
constituents discovered during the course of ground water 
monitoring, field investigations, environmental audits, or other 
means. The Permittee shall notify the Secretary in writing 
within 15 calendar days of the discovery. Such newly discovered 
releases may be from newly identified SWMUs or AOCs, newly 
constructed SWMUs, or from SWMUs or AOCs for which, based on the 
findings of the RFA, completed RFI, or investigation of an 
AOC(s), the Secretary had previously determined no further 
investigation was necessary. 

10.5.2 Requirement to Proceed 

If the Secretary determines that further investigation of the 
SWMU or AOC is needed, the Permittee shall prepare a plan for 
such investigation, as outlined at Permit Condition 10.7. 

10.6 CONFIRMATORY SAMPLING 

10.6.1 CS Work Plan Submittal 

Upon the notification by the Secretary specified at Permit 
Condition 10.4.4, the Permittee shall prepare and submit a 
Confirmatory Sampling (CS) Work Plan for each unit identified as 
required under Permit Condition 10.4.1 or newly identified SWMU 
or AOC identified as specified at Permit Condition 10.4.4. The 
CS Work Plan shall be submitted within 45 calendar days of 
notification by the Secretary that a CS Work Plan is required. 
The CS Work Plan shall include schedules of implementation and 
completion of specific actions necessary to determine whether a 
release has occurred. It shall also address applicable 
requirements and affected media. In order to partly or wholly 
satisfy the CS requirement, previously existing data may be 
submitted with the Work Plan for the Secretary's consideration. 

10.6.2 CS Work Plan Approval by the Secretary 

The CS Work Plan must be approved by the Secretary in writing 
prior to implementation. The Secretary will specify the start 
date of the CS Work Plan schedule in a letter approving the CS 
Work Plan. The Secretary will approve, disapprove, or modify and 
approve the Work Plan in accordance with the procedures contained 
at Permit Condition 10.13.6. 
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10.6.3 CS Implementation 

The Permittee shall implement confirmatory sampling in accordance 
with the approved CS Work Plan. 

10.6.4 CS Report Submittal 

The Permittee shall prepare and submit to the Secretary for 
approval, in accordance with the schedule in the approved CS Work 
Plan, a CS Report identifying all SWMUs or AOCs that have 
released hazardous waste or hazardous constituents into the 
environment. The CS Report shall include all data, including raw 
data, and a summary and analysis of the data that support the 
above determination. If submittal of the CS Report coincides 
with submittal of the RCRA Facility Investigation (RFI) Report 
required at Permit Condition 10.7.3.a, the CSReport and the RFI 
Report may be combined into one submittal. 

10.6.5 Requirement to Proceed 

The Secretary will approve, disapprove, or modify and approve the 
CS Report in accordance with Permit Condition 10.13.2. Based on 
the results of the CS Report, the Secretary will determine the 
need for further investigations at the SWMU(s) or AOC(s) covered 
in the CS Report. If the Secretary determines that such 
investigations are needed, the Permittee shall prepare an RFI 
Work Plan for such investigations in accordance with Permit 
Condition 10.7. The Secretary will notify the Permittee of any 
no further action decision. 

10.7 RCRA FACILITY INVESTIGATION 

10.7.1 RFI Work Plan Submittal 

If the Secretary determines that an RFI Work Plan is necessary in 
accordance with Permit Conditions 10.4.4, 10.5.2, and/or 10.6.5, 
the Permittee shall prepare and submit to the Secretary, within 
90 calendar days of notification by the Secretary, an RFI Work 
Plan for the required unit(s). 

The primary purpose of the RFI Work Plan is to specify the 
procedure for determining the nature, rate, and extent of all 
released constituents and to determine the source location. The 
Permittee shall develop the RFI Work Plan to meet the 
requirements of Permit Condition 10.7.1.a. 

10.7.1.a RFI Work Plan Requirements 

The RFI Work Plan shall meet the requirements specified at Permit 
Attachment S, RCRA Facility Investigation - Scope of Work, Task 
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I, RFI Work Plan, and shall reference Permit Attachment R, 
Facility Corrective Action Work Plan Outline, as appropriate. 
The RFI Work Plan shall describe the objectives of the 
investigation and the overall technical and analytical approach 
to completing all actions necessary to characterize the source, 
movement, and concentrations of released hazardous wastes and 
hazardous constituents; provide details of all proposed 
activities and procedures to be conducted; include the 
qualifications of personnel (including contractors) performing or 
directing the investigations; and the overall management of the 
investigations. 

The RFI Work Plan shall include schedules of implementation and 
completion of specific actions necessary to determine the nature 
and extent of contamination and the potential pathways of 
contaminant releases to the air, soil, surface water, and ground 
water. If a unit, or a medium/pathway associated with a unit 
(ground water, surface water, soil, subsurface gas, or air), is 
not included in the RFI Work Plan, the Permittee shall provide 
sufficient justification and associated documentation that a 
release is not probable or has already been characterized. Such 
deletion of a unit, medium, or pathway from the RFI Work Plan is 
subject to the approval of the Secretary. The Permittee shall 
provide sufficient written justification for any omissions or 
deviations from the minimum requirements of Permit Attachment S, 
Task I. Such omissions or deviations are subject to the approval 
of the Secretary. In addition, the scope of the RFI Work Plan 
shall include all investigations necessary to ensure compliance 
with 20.4.1.500 NMAC (incorporating 40 CFR 264.101(c)). 

Development of the RFI Work Plan and reporting of the associated 
data shall be consistent with the latest editions of the 
following US Environmental Protection Agency (EPA) guidance 
documents or the equivalents: 

• RCRA Facility Investigation Guidance Document, 
EPA/SW-89-031, Vols. I-IV, May 1989; 

• RCRA Ground-Water Monitoring: Draft Technical 
Guidance, EPA, /530-R-93-001, November 1992; 

• RCRA Ground-Water Monitoring Technical Enforcement 
Guidance Document, EPA, Office of Solid Waste and 
Emergency Response (OSWER) Directive 9950.1, 
September 1986; 

• Test Methods for Evaluating Solid Wastes, 
Physical/Chemical Methods, EPA publication SW-846, 
3rd edition, 199 6 i 
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• 

• 

10.7.1.b 

RCRA Corrective Action Plan, Final, EPA, OSWER 
Directive 9902.3-2A, May 1994; and 

Handbook of Suggested Practices for the Design and 
Installation of Ground-Water Monitoring Wells, EPA 
600/4-89/034. 

RFI Work Plan Approval by the Secretary 

The RFI Work Plan must be approved by the Secretary in writing 
prior to implementation. The Secretary will specify the start 
date of the RFI Work Plan schedule in the letter approving the 
RFI Work Plan. The Secretary will approve, disapprove, or modify 
and approve the RFI Work Plan in accordance with Permit Condition 
10.13.6. 

10.7.2 RFI Work Plan Implementation 

The Permittee shall implement the RFI Work Plan in accordance 
with the approved RFI Work Plan. The Permittee shall notify the 
Secretary at least 15 calendar days prior to any field sampling, 
field-testing, or field monitoring, to provide NMED personnel the 
opportunity to observe investigation procedures and/or to split 
samples. 

10.7.3 RFI Reports 

10.7.3.a RFI Report Submittal 

The Permittee shall prepare and submit to the Secretary an RFI 
Report and Summary for the investigations conducted in accordance 
with the RFI Work Plan. The RFI Report shall meet the 
requirements of Permit Attachment S, Task III, RCRA Facility 
Investigation Final Report and Summary. The RFI Report shall be 
submitted to the Secretary for review in accordance with the 
schedule in the approved RFI Work Plan. 

The RFI Report must include an analysis and summary of all 
required investigations and their results. The summary must 
describe the type and extent of contamination, including sources 
and migration pathways; identify all hazardous constituents 
present in all media; and describe actual or potential receptors. 
The RFI Report must also describe the extent of contamination 
(qualitative/quantitative) in relation to action levels specified 
at Permit Condition 10.3. The Report must contain adequate 
information to support further corrective action decisions. The 
Summary shall summarize the RFI Report. 
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If the RFI is phased, an Interim RFI Report shall be submitted to 
the Secretary for approval. The Interim RFI Report must include 
a summary of the initial phase investigatory work and a Work Plan 
for the final phase investigatory actions required, based on the 
initial findings. The objective of this report must be to ensure 
that the investigation data are sufficient in quality (e.g., 
quality assurance procedures have been followed) and quantity to 
describe the nature and extent of contamination in relation to 
action levels and the potential threat to human health and/or the 
environment, and to support a Corrective Measures Study (CMS), if 
necessary. 

If the Secretary determines that the RFI Report and Summary do 
not fully meet the objectives of the approved RFI Work Plan and 
Permit Attachment S, Task III, Report, the Secretary may 
disapprove the Report and/or Summary in accordance with Permit 
Condition 10.13.6. Once approved, the Permittee shall mail the 
Executive Summary to all individuals, organizations, and agencies 
on the Facility mailing list as required by 20.4.1.1102 NMAC 
(incorporating 40 CFR 124.10 (c) (1) (ix)), within 15 calendar days 
of receipt of approval. 

10.7.4 Requirement to Proceed 

After review of the RFI Report, the Secretary will notify the 
Permittee of the need for further investigative action, if 
necessary, and, if appropriate at this time, inform the 
Permittee, if not already notified, of the need for a CMS which 
meets the requirements of Permit Condition 10.9.1.b and 
20.4.1.500 NMAC (incorporating 40 CFR 264.101). If the Secretary 
determines that no further action is necessary, the Secretary 
will notify the Permittee. 

The Permittee shall prepare and submit a work plan for any 
further investigative action required by the Secretary in 
accordance with a schedule specified by the Secretary and 
approved in accordance with Permit Condition 10.7.1.b. 

10.7.5 Quarterly Reports 

If the time required to conduct the RFI is greater than 180 
calendar days, the Permittee shall provide the Secretary with 
quarterly RFI Progress Reports, beginning 90 calendar days from 
the start date specified by the Secretary in the RFI Work Plan 
approval letter. The Progress Reports shall contain the 
following information at a minimum: 

• a description of the portion of the RFI completed; 

• a summary of findings; 
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• 

• 

• 

• 

• 

• 

• 

10.8 

10.8.1 

10.8.1.a 

a summary of any deviations from the approved RFI 
Work Plan during the reporting period; 

a summary of any significant contacts with local 
community public interest groups, the New Mexico 
Environment Department (NMED), or other federal or 
State agencies; 

a summary of any problems or potential problems 
encountered during the reporting period; 

actions taken to rectify problems; 

changes in relevant personnel; 

projected work for the next reporting period; and 

copies of reports, inspection reports, data, 
including raw data, and other pertinent 
information. 

INTERIM MEASURES 

Interim Measures Work Plan 

Interim Measures Required by the Secretary 

If the Secretary determines that a release or potential release 
of hazardous wastes or constituents poses a threat to human 
health or the environment, the Secretary may require interim 
measures (IM). IM may be necessary to minimize or prevent the 
further migration of contaminants or potential human and 
environmental exposure to contaminants while long-term corrective 
actions are evaluated and, if necessary, implemented. 

The IM Work Plan shall be submitted within 30 calendar days of 
such notification and shall include the elements listed at Permit 
Condition 10.8.1.c. Such IM may be conducted concurrently with 
other investigations required under this Permit. 

The following factors will be considered by the Secretary in 
determining the need for IM: 

• the time required developing and implementing a 
final corrective measure; 

• actual and potential exposure to human and 
environmental receptors; 
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• 

• 

• 

• 

• 

• 

• 

10.8.1.b 

actual and potential contamination of drinking 
water supplies and sensitive ecosystems; 

the potential for further degradation of the 
impacted medium in the absence of IM; 

the presence of hazardous wastes in containers 
that may pose a threat of release; 

the presence and concentration of hazardous 
wastes, including soil contaminated with hazardous 
constituents, that have the potential to migrate 
to ground water or surface water; 

weather conditions that may affect the current 
levels of contamination; 

the risk of fire, explosion, or accident; and 

other situations that may pose or aggravate 
threats to human health or the environment. 

Permittee-Initiated IM 

The Permittee may initiate IM at a SWMU or AOC by submitting an 
IM Work Plan to the Secretary. The Secretary will process 
Permittee-initiated IM by approving or conditionally approving 
the IM, or imposing an IM Work Plan in accordance with Permit 
Condition 10.8.1.a. A Permittee-initiated IM is considered 
conditionally approved unless the Secretary specifically imposes 
an IM Work Plan within 30 calendar days of receipt of the IM Work 
Plan submitted by the Permittee. 

The scope and success of conditionally approved Permittee
initiated IM is subject to subsequent in-depth review; the 
Secretary will then approve, disapprove, or approve with 
conditions the IM in accordance with Permit Condition 10.15. 

A Permittee-initiated IM must follow the progress and final 
reporting requirements of Permit Condition 10.8.3. 

10.8.1.c IM Work Plan Requirements 

The IM Work Plan shall ensure that the IM are designed to 
mitigate any current or potential threat to human health or the 
environment and are consistent with and integrated into any 
long-term solution at the Facility, including attainment of 
action levels in all media. The IM Work Plan shall include the 
IM objectives; procedures for implementation, including any 
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designs, plans, or specifications; and schedules for 
implementation. 

10.8.1.d IM Work Plan Approval 

The IM Work Plan imposed under Permit Condition 10.8.1.a must be 
approved by the Secretary in writing prior to implementation. 
The Secretary will specify the start date of the IM Work Plan 
schedule in the letter approving the IM Work Plan. The Secretary 
will approve, approve with conditions, or disapprove the IM Work 
Plan in accordance with Permit Condition 10.13.6. 

10.8.2 IM Implementation 

10.8.2.a Implementation of Approved IM Work Plan 

The Permittee shall implement the IM imposed under Permit 
Condition 10.8.l.a in accordance with the approved IM Work Plan. 

10.8.2.b Notification of Changes 

The Permittee shall give notice to the Secretary as soon as 
possible of any planned changes, reductions, or additions to the 
approved IM Work Plan imposed under Permit Conditions 10.8.1.a or 
initiated by the Permittee under 10.8.l.b. 

10.8.3 IM Reports 

10.8.3.a Progress Reports 

If the time required for completion of IM is greater than one 
year, the Permittee shall provide the Secretary with Progress 
Reports at intervals specified in the approved IM Work Plan 
required by the Secretary, or semi-annually for Permittee
initiated IM. The Progress Reports shall contain the following 
information, at a minimum: 

• a description of the portion of the IM completed; 

• a summary of findings; 

• a summary of any deviations from the IM Work Plan 
during the reporting period; 

• a summary of any problems or potential problems 
encountered during the reporting period; and 

• projected work for the next reporting period. 
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10.8.3.b Final IM Report 

The Permittee shall prepare and submit an IM Report to the 
Secretary within 90 calendar days following completion of IM 
conducted in accordance with Permit Condition 10.8.2. The IM 
Report shall contain, at a minimum, the following information: 

• 

• 

• 

• 

• 
10.8.4 

a description of IM implemented; 

a summary of results; 

a summary of all problems encountered; 

a summary of accomplishments and/or effectiveness 
of IM; and 

copies of all relevant laboratory/monitoring data . 

Permit Modification 

If the Secretary determines that the interim action completes 
corrective action required at 20.4.1.500 NMAC, (incorporating 40 
CFR 264.101), and the Secretary determines that no further action 
is necessary, the Permittee shall submit a Permit modification in 
accordance with 20.4.1.900 NMAC (incorporating 40 CFR 270.41) to 
remove the unit undergoing corrective action from Table 10-2 of 
this Permit. 

10.9 CORRECTIVE MEASURES STUDY 

10.9.1 CMS Work Plan 

10.9.l.a Submittal of CMS Work Plan 

The Permittee shall prepare and submit a Corrective Measures 
Study (CMS) Work Plan for those units requiring a CMS within 90 
calendar days of notification by the Secretary that a CMS is 
required. The CMS Work Plan shall be developed to meet the 
requirements of Permit Condition 10.9.1.b. The Permittee may 
seek approval from the Secretary for concurrent RFI/CMS. The CMS 
may be performed concurrently with the RFI process if the 
Secretary determines that sufficient investigative details are 
available to allow concurrent action. 

10.9.1.b CMS Work Plan Requirements 

The scope of the CMS Work Plan shall include the identification 
of all possible remedial alternatives, and the Permittee's 
recommended alternative that ensures protection of human health 
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and the environment, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.101) and 20.4.1.900 NMAC (incorporating 
4 0 CFR 2 7 0. 32 (b) ( 2) ) . The Permittee shall, when necessary, 
expand the scope of the CMS Work Plan beyond the Facility 
boundary in accordance with Permit Condition 10.1.3. 

The CMS Work Plan shall meet, at a minimum, the requirements of 
Permit Attachment T, Corrective Measures Study Outline, Task I, 
Corrective Measures Study Work Plan. The CMS Work Plan shall 
include schedules of implementation and completion of specific 
actions necessary to complete the CMS. 

The Permittee shall provide sufficient written justification and 
documentation for any unit deleted, or any omissions or 
deviations from the minimum requirements of Permit Attachment T, 
Task I. Such omissions or deviations are subject to the approval 
of the Secretary. 

The scope of the CMS Work Plan shall include: 

• 

• 

• 

• 

10.9.1.c 

a description of current conditions; 

a definition of the objectives of the study; 

specific plans for evaluating remedies, to ensure 
compliance with corrective measure standards; and 

the proposed format for the presentation of 
information. 

CMS Work Plan Approval 

The Secretary will approve, disapprove, or modify and approve the 
CMS Work Plan in writing in accordance with Permit Condition 
10.13.6. 

10.9.2 Corrective Measures Study Implementation 

The Permittee shall begin to implement the CMS according to the 
schedule specified at the CMS Work Plan no later than 15 calendar 
days after the Permittee has received written approval from the 
Secretary for the CMS Work Plan. The CMS shall be conducted in 
accordance with the approved CMS Work Plan. 
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10.9.3 CMS Report 

10.9.3.a Submittal of CMS Report 

The Permittee shall prepare and submit to the Secretary for 
approval a CMS Report and Executive Summary for the study 
conducted in accordance with the approved CMS Work Plan. The 
report shall be prepared in accordance with Permit Attachment T, 
Task III, Corrective Measures Study Final Report and Summary. 
The CMS Report shall be submitted to the Secretary in accordance 
with the schedule in the approved CMS Work Plan. 

The CMS Report shall, at a minimum: 

• summarize any bench-scale or pilot tests 
conducted; 

• present all information gathered under the 
approved CMS Work Plan; 

• include an evaluation of each remedial 
alternative; 

• recommend a remedial alternative in accordance 
with Permit Condition 10.10; and 

• contain adequate information to support the 
Secretary's decision on the recommended remedy. 

In the CMS Report, the Permittee shall propose a corrective 
action program that attains the following: 

• 

• 

• 

• 
10.9.3.b 

compliance with action levels for hazardous 
constituents in each medium, as established in 
Permit Condition 10.3; 

control of the source of the release; 

acceptable waste management requirements; and 

protection of human health and the environment . 

CMS Report Approval 

Based on preliminary results and the CMS Final Report, the 
Secretary may require the Permittee to evaluate additional 
remedies or particular elements of one or more proposed remedies. 
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If the Secretary determines that the CMS Final Report and Summary 
do not fully satisfy the information requirements specified under 
Permit Condition 10.9.3.a, the Secretary may disapprove the CMS 
Final Report in accordance with Permit Condition 10.13.6. If the 
Secretary determines that no further action is necessary, the 
Secretary will notify the Permittee. 

Once approved, the Permittee shall mail the Summary to all 
individuals, organizations, and agencies on the Facility mailing 
list, as required by 20.4.1.1102 NMAC, (incorporating 40 CFR 
124.10(c) (1) (ix)), within 15 calendar days of receipt of 
approval. 

10.10 REMEDY APPROVAL AND PERMIT MODIFICATION 

10.10.1 Remedy Selection 

The Secretary shall select a remedy from the remedial 
alternatives evaluated in the CMS. The remedy shall be based at 
a minimum on protection of human health and the environment, and 
shall result in hazardous waste and hazardous constituent 
concentrations at or below action levels, in accordance with 
specific site conditions and existing regulations. The selected 
remedy may include any IM implemented to date. 

10.10.2 Financial Assurance for Corrective Action 

The Permittee shall submit to the Secretary evidence of financial 
responsibility for completing the corrective actions identified 
in the approved CMS Final Report, as required by 20.4.1.500 NMAC 
(incorporating 40 CFR 264.101(b) and (c)). A Financial Assurance 
Report shall be submitted to the Secretary within 120 calendar 
days of completion of the Permit modification incorporating the 
approved remedy. The Financial Assurance Report shall address 
the corrective action cost considerations provided at Permit 
Attachment T, Task II.d.2, Cost Estimate. 

10.10.3 Permit Modification for Remedy Identification 

As required by 20.4.1.900 NMAC (incorporating 40 CFR 270.41), a 
Permit modification will be initiated by the Secretary after 
recommendation of a remedy under Permit Condition 10.10.1. This 
modification will serve to incorporate a final remedy into this 
Permit and to establish the financial cost of the remedy. 

10.10.4 Permit Modification for Completion of Corrective 
Action 

Upon completion of the approved remedial alternative, the 
Permittee shall submit a Permit modification request to remove 
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the affected unit from the requirements of this Permit Part to 
the Secretary for approval, as required by 20.4.1.900 NMAC 
(incorporating 40 CFR 270.42). 

10.11 GROUND WATER MONITORING 

If a release from a SWMU results in the presence of fluids 
containing hazardous constituents in the vadose zone monitoring 
system, the Ground Water Monitoring Waiver will be revoked by the 
Secretary. Within 90 days of revocation of the Ground Water 
Monitoring Waiver, the Permittee shall submit a Ground Water 
Monitoring Work Plan to the Secretary for approval to initiat~ 
compliance with 20.4.1.500 NMAC (incorporating 40 CFR 264.97), 
General ground-water monitoring requirements, and 40 CFR 264.98, 
Detection monitoring program. The Permittee shall establish 
background ground water concentrations in accordance with Permit 
Condition 10.3.3. 

10.12 RECORDKEEPING 

For each unit undergoing corrective action under this Part, the 
Permittee shall retain, until completion of the corrective action 
for that unit has been approved by the Secretary, records of all 
monitoring information and all other pertinent data and 
information used to prepare the appropriate documents required by 
this Part. 

10.13 

10.13.1 

PROCEDURES 

Modification of the Corrective Action Compliance 
Schedule 

If at any time the Secretary determines that modification of 
Table 10-3, Corrective Action Compliance Schedule for Solid Waste 
Management Units and Areas of Concern, is necessary, the 
Secretary may initiate a modification to Table 10-3. The 
Permittee may also request a Permit modification to change Table 
10-3. 

Modifications to change Table 10-3 will be in accordance with the 
applicable provisions of 20.4.1.900 NMAC (incorporating 40 CFR 
270.41 or 270.42). 

10.13.2 Modification for Necessary Change 

If the Permittee or the Secretary determines that this Permit 
Part no longer satisfies the requirements of 20.4.1.500 NMAC 
(incorporating 40 CFR 264, Subpart F), the Permittee shall, 
within 90 calendar days of determination, submit an application 
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for a Permit modification to make any appropriate changes to this 
Permit Part as required by 20.4.1.900 NMAC (incorporating 40 CFR 
270.42). 

10.13.3 WORK PLAN AND REPORT REQUIREMENTS 

The Permittee shall submit work plans and reports to the 
Secretary according to the schedule contained at Table 10-3. 

Work plans and reports listed at Table 10-3 shall be signed and 
certified as required by 20.4.1.900 NMAC (incorporating 40 CFR 
270.11). 

10.13.3.a Approval of the Secretary for Work Plans and 
Schedules 

All work plans and schedules shall be subject to approval by the 
Secretary prior to implementation to assure that such work plans 
and schedules are consistent with the requirements of this Permit 
and with applicable regulations. The Permittee shall revise all 
submittals and schedules as specified by the Secretary. Upon 
approval, the Permittee shall implement all work plans and 
schedules as written. 

10.13.3.b Schedule for Submittals 

All work plans and reports shall be submitted in accordance with 
the schedule contained at Table 10-3. Extensions of the due date 
for submittals may be granted by the Secretary in writing based 
on the Permittee's written request and demonstration that 
sufficient justification for the extension exists. The Permittee 
must request the change at least 15 days before the due date 
contained in the schedule. 

10.13.4 Work Plan Amendment 

If the Permittee at any time determines that the work plans 
required under this Part no longer satisfy the requirements of 
20.4.1.500 NMAC, (incorporating 40 CFR 264.101), or this Permit, 
for prior or continuing releases of hazardous waste or hazardous 
constituents from SWMUs and/or AOCs, the Permittee shall submit 
an amended Work Plan to the Secretary within 90 calendar days of 
such determination. The submittal of an amended Work Plan does 
not alleviate the Permittee from abiding with any Work Plan 
schedule previously approved by the Secretary. 

10.13.5 Submittals to the Secretary 

The Permittee shall provide two copies of all reports and work 
plans to the Secretary in accordance with Permit Condition 1.7. 

10-20 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

10.13.6 APPROVAL/DISAPPROVAL OF SUBMITTALS 

The Secretary will review all submittals (e.g., work plans, 
reports, schedules, and other documents which require the 
Secretary's approval) in accordance with the conditions of this 
Permit. If the Secretary does not approve the submittal, he or 
she may issue a Request for Supplemental Information (RSI), which 
will detail the document's deficiencies. The Permittee shall 
respond to the RSI within 60 calendar days. If the Secretary has 
further concerns after reviewing the Permittee's response, he or 
she may issue a Notice of Deficiency (NOD), which will detail the 
document's remaining deficiencies. The Permittee shall respond 
to the NOD within 60 calendar days. The Secretary will then 
approve, approve with conditions, modify and approve, or 
disapprove each submittal in writing. 

If the Secretary approves the submittal with conditions or 
modifies the submittal, the Secretary will provide justification 
for the conditions or modifications in writing. If the Secretary 
disapproves a document, he or she will notify the Permittee in 
writing of the basis for the disapproval. 

10.14 DISPUTE RESOLUTION 

This Permit Condition shall apply only to submittals that have 
been disapproved and revised by the Secretary, or that have been 
disapproved by the Secretary, then revised and resubmitted by the 
Permittee, and again disapproved by the Secretary. 

Notwithstanding any other provision of this Permit, in the event 
the Permittee disagrees, in whole or in part, with the 
Secretary's revision of a submittal or disapproval of any revised 
submittal required by the Secretary, the following may, at the 
Permittee's discretion, apply: 

10.14.1 Notification to the Secretary 

In the event that the Permittee chooses to invoke the provisions 
of Permit Condition 10.14, the Permittee shall notify the 
Secretary in writing within 30 calendar days of receipt of the 
Secretary's revision or disapproval of a submittal or revised 
submittal. Such notice shall set forth the specific matters in 
dispute, the position the Permittee asserts should be adopted as 
consistent with the requirements of the Permit, the basis for the 
Permittee's position, and any matters considered necessary for 
the Secretary's determination. 
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The Secretary and the Permittee shall have an additional 30 
calendar days from the Secretary's receipt of the notification 
provided for at Permit Condition 10.14.1 to meet or confer to 
resolve any disagreement. 

In the event agreement is reached, the Permittee shall comply 
with the terms of such agreement, or, if appropriate, submit a 
revised submittal and implement the same in accordance with and 
within the time frame specified in such agreement. 

10.14.3 Decision by the Secretary 

If agreement is not reached within the 30-day period specified at 
Permit Condition 10.14.2, the Secretary will notify the Permittee 
in writing of his or her decision on the dispute, and the 
Permittee shall comply with the terms and conditions of the 
Secretary's decision in the dispute. For the purposes of this 
provision, the responsibility for making this decision shall not 
be delegated below the NMED Director of Water and Waste 
Management Division. 

10.14.4 Compliance with Requirements Not in Dispute 

With the exception of those conditions under dispute, the 
Permittee shall proceed to take any action required by those 
portions of the submittal and of the Permit that the Secretary 
determines are not affected by the dispute. 
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TABLE 10-1 

SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN1 

AT THE TRIASSIC PARK WASTE DISPOSAL FACILITY 

SWMU/AOC1 DESCRIPTION COMMENTS 

SWMU 1 Drum Storage Unit Permitted unit 

SWMU 2 Roll-Off Container Storage Unit Permitted unit 

SWMU 3a Liquid Waste Tank Permitted unit 

SWMU 3b Liquid Waste Tank Permitted unit 

SWMU 3c Liquid Waste Tank Permitted unit 

SWMU 3d Liquid Waste Tank Permitted unit 

SWMU 4a Stabilization Tank Permitted unit 

SWMU 4b Stabilization Tank Permitted unit 

SWMU 4c Stabilization Tank Permitted unit 

SWMU 4d Stabilization Tank Permitted unit 

SWMU 5 Surface Impoundment - Ponds IA Permitted unit 
and IB 

SWMU 6 Landfill Phase 1A Permitted unit 

SWMU 7 Truck Wash Facility 

SWMU 8 Maintenance Shop 

SWMU 9 Chemical Laboratory 

SWMU 10 Stormwater Retention Basin 

SWMU 13 Untarping, Sampling and Weigh 
Scales Area 

SWMU 14 Truck Staging Area 
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AOC 1 Roads 

AOC 2 Clay processing area 

AOC 3 Dust control/clay processing 
area water basin 
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Final RCRA Permit No NM0001002484 

COMMENTS 

1. SWMUs 1-14 and AOCs 1-3 were originally identified in the 1995 RCRA 
Facility Assessment. 
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SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN 

REQUIRING CORRECTIVE ACTION1 

SWMU/AOC DESCRIPTION COMMENTS 

1 At the time of permit issuance, no SWMUs or AOCs requiring 
corrective action have been identified. 
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TABLE 10-3 

CORRECTIVE ACTION COMPLIANCE SCHEDULE 

FOR SOLID WASTE MANAGEMENT UNITS AND AREAS OF CONCERN 

SCHEDULE OF COMPLIANCE DUE DATE 

Notification of newly identified Within 15 calendar days of 
SWMUs and AOCs (Permit discovery 
Conditions 10.4.1) 

SWMU Assessment Report (Permit Within 90 calendar days of 
Condition 10.4.3) notification 

Notification for newly Within 15 calendar days of 
discovered releases at discovery 
previously identified SWMUs and 
AOCs (Permit Condition 10.4. 2) 

Confirmatory Sampling Work Plan Within 45 calendar days after 
for SWMUs or AOCs (Permit effective date of Permit 
Condition 10.6.1) 

Confirmatory Sampling Report In accordance with the approved 
(Permit Condition 10.6. 4) cs Work Plan 

RFI Work Plan (Permit Condition Within 90 calendar days from 
10.7.1) effective date of Permit 

RFI Report (Permit Condition In accordance with the approved 
10.7.3) RFI Work Plan 

RFI Progress Reports (Permit Quarterly, beginning 90 calendar 
Condition 10.7.5) days from the start date 

specified by the Secretary1 

Interim Measures Work Plan Within 30 calendar days of 
(Permit Condition 10.8.1.a) notification by the Secretary 

Interim Measures Progress In accordance with the approved 
Reports (Permit Condition Interim Measures Work Plan2 or 
10.6.3.a) semi-annually for Permittee-

initiated IM 
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Final Interim Measures Report 
(Permit Condition 10.8.3.a) 

CMS Work Plan (Permit Condition 
10.9.1.a) 

Implementation of CMS Work Plan 
(Permit Condition 10.9.2) 

CMS Report (Permit Condition 
10.9.3.a) 

Demonstration of Financial 
Assurance (Permit Condition 
10.10.2). 

Within 

Triassic Park Waste Disposal Facility 
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DUE DATE 

90 calendar days of 
completion 

Within 90 calendar days of 
notification by the Secretary 
that a CMS is required 

Within 15 calendar days after 
receipt of the Secretary's 
approval of CMW Work Plan 

In accordance with the schedule 
in the approved CMS Work Plan 

Within 120 calendar days after 
Permit modification for remedy 

1 This applies to Work Plan execution that requires more than 180 calendar 
days. 

2 This applies to Work Plan execution that requires more than one year. 
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PERMIT ATTACHMENT A 

GENERAL FACILITY DESCRIPTION AND INFORMATION 
Modified from the Permit Application, Volume I, 
Sections 1.0 through 1.4.3, 2.0, 8.8.3, and 9.0 

1.0 GENERAL FACILITY STANDARDS 

This section provides a general description of the Triassic Park Waste Disposal Facility (Facility), including 
waste management practices, site environment and climate, location information, emergency management, 
and traffic patterns. 

1.1 GENERAL DESCRIPTION 

The Facility will be a full-service Resource Conservation and Recovery Act (RCRA) Subtitle C waste 
treatment, storage, and disposal operation. The Facility will be located in Southeastern New Mexico on 
approximately 480 acres of privately owned land in Chaves County, New Mexico (see Figure 1-1 at the end of 
this section). By road, this location is approximately 43 miles east of Roswell and 36 miles west of Tatum, as 
shown on Figure 1-2. 

All waste placed in the Facility will meet Land Disposal Restrictions (LDR) prior to disposal. The Facility will 
accept polychlorinated biphenyl (PCB) wastes at concentrations of less than 50 parts per million (ppm) in 
liquids and in soils, and bulk PCB-contaminated remediation waste. The Facility will offer the following 
RCRA-regulated services, which are described in this permit application. 

1.1.1 Treatment 

Two treatment processes will be used at the Facility, including an evaporation pond for managing 
wastewaters that meet LDR standards and a stabilization process for treating liquids, sludges, and solids to 
ensure that no free liquids are present and that LDR standards are met prior to placing wastes in the landfill. 
Dilution of restricted waste will not be used as a substitute for adequate treatment. All stabilized wastes will 
be tested, as a fmal step in the stabilization process, to ensure that no free liquids are present. The Paint 
Filter Liquids Test, U.S. Environmental Protection Agency (EPA) Method 9095, will be used to make this 
evaluation. Prior to treating wastes in the stabilization unit, waste characteristics will be analyzed to ensure 
that proper measures can be taken to safely manage ignitable, reactive, and incompatible wastes. Procedures 
for properly identifying and verifying ignitable, reactive, and incompatible wastes are described in Section 4.5 
of the Waste Analysis Plan. Once these wastes are identified, they will be managed in accordance with 
applicable regulatory requirements and permit conditions (see Permit Attachment B, Procedures to Prevent 
Hazards, Section 5.5). 

1.1.2 Solid Waste Storage 

Two container storage areas (roll-off storage area and drum handling unit) will be used to stage waste at the 
Facility for treatment or disposal. These units will ensure that waste is stored in compliance with RCRA 
requirements for permitted storage. Neither of the units will be used for long-term storage of waste. All 
containers being stored will be clearly marked with hazardous waste labels which identify the contents of each 
container as well as the date of receipt (accumulation date). All labels will be clearly visible while containers 
are being stored. All containers will remain closed during storage, except when waste is removed or added. 
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Further, container storage and handling procedures will be developed to ensure that containers are not 

opened, handled, or stored in a manner that may cause them to rupture or leak. 

1.1.3 Liquid Waste Storage 

Four aboveground storage tanks will be utilized to accumulate regulated bulk liquid hazardous wastes prior to 

stabilization. Handling of reactive materials, tank corrosion, tank assessments, tank inspection and tightness 

testing, and repair and certification of tank systems is discussed in Section 5.0. Description of contents, 

quantity of hazardous waste received, and the date each period of accumulation begins will be documented in 

the facility records and will be included on labels for each storage tank. Design, dimensions, capacity, and 

other tank specifications are included in Permit Attachments L, Engineen·ng Report, Ll, Engineering Drawings; 

L2, Spedftt'(Jtions for the Lan4fill, Surface Impoundment and Assodated Lner and Cover Systems Construction; and M 

Construction Quality Assurance Plan. 

1.1.4 Land Disposal 

A landfill will be utilized for the disposal of waste that meets LDR standards. Support units and structures 

include a chemical laboratory, administration building, weigh scale area, maintenance shop, truck wash unit, 

clay processing area, clay liner material stockpiles, daily cover stockpiles, and a stormwater retention basin. 

Because the Facility has not yet been constructed or operated, there are no solid waste management units 

(SWMUs) requiring corrective action at this time. Satellite and/or 90-day accumulation areas may possibly be 

located at the chemical laboratory, the truck wash unit, and the maintenance shop. Other areas at the Facility 

that may be designated as SWMUs include the untarping, sampling, and weigh scales area, the truck staging 

area, and the stormwater retention basin. Detailed information on location, unit type and dimensions, and a 

structural description of these units is provided in the design of the Facility contained in Permit Attachment 

L; L 1; L2; M; and Volumes IV through VI of the permit application. 

The future debris encapsulation area and the future waste processing area identified in the Facility layout are 

possible future RCRA treatment units envisioned for the Facility that are not being designed at this time. 

Prior to construction of these units, a RCRA permit modification request will be submitted. 

1.1.5 Facility Name 

Gandy Marley, Inc. (GMI) owns the Facility. The waste disposal operations covered by this permit will 
operate under the name of the Triassic Park Waste Disposal Facility. 

1.1.6 Facility Contact 

Larry Gandy, Vice President 
Gandy Marley, Inc. 
Tatum, New Mexico 
505/398-4960 

1.1. 7 Facility Address 

1109 East Broadway 
P. 0. Box 827 
Tatum, New Mexico 88267 
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The purpose of the Facility will be the treatment and permanent disposal of hazardous wastes in a manner 
protective of human health and the environment. Wastes that do not meet LDR standards will not be 
accepted for placement into the landfill or evaporation pond w1til appropriate treatment is performed. 
Infectious wastes and radioactive wastes will be prohibited at this Facility. The Waste Analysis Plan contains 
more details regarding wastes that can be accepted at the Facility and wastes that are prohibited. 

1. 1 .9 Facility Location 

TI1e Facility will be located in Southeasten1 New Mexico on approximately 480 acres of privately owned land 
in Chaves County, New Mexico, Sections 17 and 18 ofR31E, TllS (see Figure 1-1). By road, this location is 
approximately 43 miles east of Roswell and 36 miles west ofTatwn, as shown on Figure 1-2. The only major 
road in the vicinity is U.S. Highway 380, which runs east and west approximately 4 miles north of the 
proposed site. State Highway 172, which runs north and south, is approximately 4 miles east of the proposed 
site. State Highway 172 is not a major thoroughfare and does not provide access to the proposed site. 

1 :1.1 OHazardous Waste Generation 

Some hazardous waste will be generated as a result of normal Facility operations. Various treatment and 
handling processes, support operations and collected leachate will likely generate such wastes. Examples of 
typical hazardous waste forms likely to be generated during normal Facility operations include solvents, oils, 
acids and bases, laboratory chemicals and equipment, paint and paint strippers, sludges, solvent contaminated 
solids, and personal protective equipment. Non-recyclable hazardous wastes will be disposed of onsite in 
accordance with the requirements outlined in Permit Attachment F, Waste Ana!Jsis Plan, Section 4.5.6. 

1.1.11 Sanitary Waste Generation 

Sanitary liquid wastes will be generated in most Facility buildings. This waste form consists primarily of 
shower water, janitorial wastes, rest room wastes, and liquid wastes generated from cleaning operations. 
Non-hazardous liquid wastes will be managed as sewage and disposed of offsite. 

1. 1.12Non-hazardous Refuse Generation 

Non-hazardous municipal solid waste (MS\V) and construction and demolition (C&D) waste will be 
generated during building and normal operations at the Facility. These wastes will include such things 
as cardboard packing containers, garbage, paper refuse, and construction debris. Collection, transportation, 
and disposal of non-recyclable waste will be contracted to a MSW and C&D waste disposal company. 
Recyclable wastes, such as office paper, will be sent off site for usable materials recovery. The disposal of 
non-routine waste materials will be administratively controlled on a case-by-case basis in accordance with 
applicable regulatory requirements. 

1.2 SITE ENVIRONMENT AND CLIMATE 

The selected site for the Facility is on the western edge of a geological bench known locally as the Caprock. 
The Caprock is characterized by rocky terrain which rw1s north and south. Detailed information about the 
geologic characteristics of the site is contained in Section 3.0 of the permit application. 

The site is approximately 4,150 feet above sea level. Climatic conditions of the area are typical of semi-arid 
regions and are characterized by dry, warm winters with minimal snow cover and hot, somewhat more.moist 
summers. The frost-free season averages from 190 to 215 days per year. The mean ammal soil temperature 
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ranges from 59 to 65 degrees Fahrenheit. The average annual precipitation ranges from 10 to 13 inches. 
Winter precipitation usually consists of occasional snowfall from November through April. Snowfall typically 
melts within a short period of time. Most precipitation (approximately 80 percent of the annual total) occurs 
between June and September. 

Normally, two-thirds of the sununer days reach temperatures in excess of 90°F with maximum temperatures 
conunonly 100°F or higher. Night temperatures during the winter months conunonly fall below freezing, 
occasionally reaching below 0°F. The average annual temperature is 62°F. 

The prevailing wind is from the south. Winds of up to 40 miles per hour are conunon during the spring and 
in association with sununer thunderstorms. 

Area vegetation consists primarily of Tobosa, Buffalo Grass, Vine-Mesquite, Mesquite, Cactus, Sand 
Dropseed, Little Bluestem, Sand Bluestem, Sandbur, Three-Awn, Shinnery Oak, Yucca, and Sand Sagebrush. 
According to the New Mexico Forestry and Resources Conservation Division of the State Department of 
Energy, Minerals, and Natural Resources, there are no rare or endangered plant species located in either 
Section 17 or 18. 

According to the Bureau of Land Management (BLM) - Roswell Resource Area, there are 54 bird species, 33 
species of mammals, and 36 species of reptiles and amphibians in what is designated as the Caprock Wildlife 
Habitat Area. The Facility location is within that wildlife habitat designation. 

One bird species, the ferruginous hawk (Buteo regalis), is classified as a "Category 2" candidate for listing as 
threatened or endangered by the United States Fish and Wildlife Service of the U.S. Department of Interior. 
Currently, it is not listed. The Prairie Chicken is a state-listed species and is a candidate for federal listing 
under the category of Warranted but precluded. No other documented species in the area of the proposed 
Facility site are federally protected or candidates for federal protection. 

The sand dune sagebrush lizard (So·eltJpurus gradosus areni.vltJus) is currently listed as a threatened species by the 
State of New Mexico. Population and habitat studies are ongoing for use by the state in determining whether 
to give the species protected status. The sand dune sagebrush lizard is not classified for federal protection. 
GMI will continue to monitor the existence of threatened or endangered species in the area. Should any 
threatened or endangered species be identified within the Facility area, GMI will take measures to ensure that 
these species are protected. GMI will implement protective measures for the wildlife population in the area. 
These measures include the use of restrictive fencing around the operational portions of the Facility and the 
use of protective netting over the evaporation pond. 

1.3 LOCATION INFORMATION 

A topographic map of the site has been developed from a 1997 aerial photograph and U.S. Geological Survey 
(USGS) 7.5 minute series map (Mescalero Point, New Mexico, 1973) and is presented in Permit Attachment 
Ll, Engineering Drawings, Drawing 3. The Facility layout is presented at Drawing 4 in Permit Attachment Ll. 
This drawing illustrates Facility boundaries, access roads, access control locations, internal roads, and site 
fences. 

The site is located in eastern Chaves County, in an area that has historically been utilized primarily as range 
land for livestock grazing and for limited oil and gas activities. The residence nearest the site is owned by 
Marley Ranches, Ltd. and is located approximately 2.9 miles to the east-southeast. Land ownership for a 4-
mile radius around the site is shown in Figure 1-2. All of the residences within a ten-mile radius of the site 
are listed in Figure 1-3. 
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The site will encompass 480 acres and will be enclosed by a 6-foot chain link fence. Gates to the same height 
as the perimeter fence will be constructed. The area will be secured and monitored so that only authorized 
personnel or personnel being accompanied and supervised by authorized personnel are allowed onsite. 
Employees responsible for site security will be present at all times to prevent unauthorized entry and to 
report unusual events and/or emergencies. Site security personnel will be responsible for conducting regular 
inspections and routine maintenance of the perimeter area (see Permit Attachment D, Inspection Procedures). 

Land use plans and/or zoning maps have not been developed for Chaves County. All areas within the 
county, except those within municipal boundaries, are designated as Zone A (agricultural). The eastern half 
of the county is further designated as Area 1 and the western half as Area 2. Area 1 and Area 2 are zoning 
Land Use Areas, whose boundaries have been determined by a joint-powers agreement between the Board of 
Chaves County Conunissioners and the Roswell City Council. Existing uses in Area 1 are livestock grazing, 
mineral exploration and production, wildlife habitat, and extensive recreation. Single-family dwellings require 
permits in Area 1. Area 2 covers an important part of the recharge area of the Roswell Artesian Basin. 
Existing uses in Area 2 are livestock grazing, mineral exploration and production, extensive recreation, 
wildlife habitat, and flood control structures and floodways. Any new parcels created in the area must be five 
acres or larger. 

Approximately 2 miles northwest of the Facility location, the Mescalero Sands recreational "complex" has 
been established for use by off-road vehicles. The South Dw1es area of Mescalero Sands has been designated 
as an "Outstanding Natural Area" (ONA) and is utilized by the public primarily for wildlife observation 
activities. 

The land in the area of the Facility is used predominantly for grazing cattle and to a much lesser extent for oil 
and gas exploration activities. The nearest production well is 3 miles from the site. Additional information 
about the drilling activities in the area is contained in Section 3.0 of the permit application. 

All abandoned wells in the area have been plugged in accordance with New Mexico Oil Conservation 
Division (OCD) regulations. These regulations require the use of mud-laden fluids, cement and plugs in the 
well "in a way to confme crude petroleum oil, natural gas, or water in the strata in which it is found and to 
prevent it from escaping into other strata." Surface reclamation of abandoned wells prevents surface water 
from entering and contaminating subsurface strata. 

1.3.1 Flood Plain Information 

Sections 17 and 18, T11S, R31E are included on Federal Insurance Rate Map #350125. This map has not 
been printed because the National Flood Insurance Program has determined that this is an area of 
minimal flood hazards. This information was provided to GMI by the Director of Planning and 
Environmental Services, Chaves County, New Mexico. 

Additionally, rainfall rw1-off calculations were performed to determine whether the site falls within the flood 
plain of a 100-year, 24-hour storm event. Based on information in the Precipitation Frequency Atlas 
published by the National Oceanic and Atmospheric Association, a rainfall amow1t of 5.3 inches was used in 
the calculations. The nearest drainage to the site was determined from the USGS 7.5-minute series 
topographic map of the Mescalero Point Quadrangle (see Section 3.0 of the permit application). This 
drainage flows westerly from Mescalero Point, which is approximately three-quarters of a mile south of the 
site. 

Storm run-off flows were calculated for the area using the Rational Method (see Appendix F-3 in Volume VI 
of the permit application). A rw1-off coefficient of 0.3 was used in the calculations. It was determined that 
the maximum flow could be acconunodated in a triangular section occupying a width of 76 feet. It may be 
concluded from this comparison that a flood plain does not exist for the drainage and that there are no flood 
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plains within 1 mile of the site. It may be further concluded that flood plain regulations are not applicable to 
this Facility. 

1.3.2 Fire Control and Emergency Response 

Fire control and emergency response will be the responsibility of the Emergency Coordinator (Eq who is on 
call or duty at the time of an incident. Each EC will be trained to handle emergencies and to notify 
appropriate authorities (see Permit Attachment C, Contingenry Plan). Each EC will have the authority to 
commit resources necessary to implement the site Contingency Plan described in Permit Attachment C. 

In addition to onsite emergency response capabilities, cooperative agreements will be established with local 
emergency response organizations in surrounding commw1ities to respond to and assist in any emergencies 
that arise at the Facility (see Permit Attachment q. 

1.4 TRAFFIC PATTERNS 

The flow of traffic within the Facility boundary will not be significant except during shift changes. The 

number of employee vehicles will not be substantial enough to require elaborate signage or other traffic 
control systems. All personnel will be given written instructions that will caution them to be alert to other 
vehicles and pedestrians. Each vehicle must enter and exit through the security gate at the northeast comer 
of the perimeter of the Facility boundary. The arrival and departure of trucks transporting waste will not be 
scheduled during peak traffic times. Drawing 26, Sheet 2 in Permit Attachment L1 illustrates traffic flow 

patterns for the operations and waste processing area, traffic control signage and truck staging areas. 

1 .4.1 Traffic Control 

Access to the Facility will be gained through the security gate at the northeast comer of the perimeter fence 

(see Drawing 26, Sheet 2 in Permit Attachment Ll). Authorization to enter the Facility will be verified for 
each vehicle. 

Visitors will be required to sign in at the guard shack and will be escorted while onsite unless other 
arrangements are made with the Facility. Only authorized persons will be allowed past the security gate guard 
shack. 

1.4.2 Onsite Transportation of Wastes 

All trucks transporting wastes will be stopped at the security gate prior to entering the Facility. Security 
personnel will record the license number, transportation company, arrival time, and other pertinent 
information with regard to the vehicle and driver. 

After being granted access to the Facility through the security gate entrance, waste transport vehicles will be 
directed to the untarping/sampling area. Here, a sample of the waste will be collected for fingerprint testing, 
along with the shipment manifest and other pertinent documentation. While the sample is being analyzed at 
the chemical laboratory, the truck will be directed to the weigh scales and finally to the truck staging area. 

The truck will remain at the staging area until laboratory analysis verifies that the waste meets acceptance 
criteria and the waste characteristics are consistent with profile information from the shipment manifest. 

Following determination that waste acceptance criteria have been met, the truck will be directed either to the 

landfill, in cases where wastes can be directly landftlled (for instance, when all l.DR treatment standards are 
met), or to another station for staging/storage or further processing. 
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Transporters must use U.S. Highway 380 to reach the Facility. U.S. Highway 380 runs east and west between 
Roswell and Tatum, New Mexico as shown in Figure 1-2. 

2.0 TREATMENT, STORAGE, AND DISPOSAL 

This section provides a general description of the storage, treatment, and disposal processes and units for the 

Facility. For each of the operational units described in this section, detailed design drawings and associated 
engineering reports are contained in Permit Attachments L, Engineering Report, and L1, Engineering Drawings. 

The drawings and specifications contained in Permit Attachment L2 present fmal designs for the RCRA 
permitted facilities. Details on the non-RCRA components of the facilities will be supplemented during the 
bidding and construction phase. Gandy Marley will supply the additional details on the non-RCRA 
components of the design to NMED for review and approval prior to the start of construction. 

2.1 FACILITY OVERVIEW 

An overview of the Facility layout is provided in Permit Attachment Ll, Drawing 4. This drawing shows the 
units used for the five general categories of waste disposal activities at the Facility. These five waste disposal 
operations are: (1) waste acceptance, (2) waste receiving, (3) waste staging/storage (4) waste treatment, and (5) 
waste disposal. Each activity is described below. 

2.1.1 Facility Waste Acceptance 

Prior to initiation of a shipment of waste to the Facility, the generator of the waste must provide a full 
characterization of its waste and receive approval from the Facility to ship the waste. This process is more 
completely described in Permit Attachment F, Waste Ana!ysis Plan. The Facility will use the waste 
characterization data to perform the following activities: 

• ensure that the waste can be accepted in accordance with the RCRA permit; 

• verify that the Facility has the capability to properly treat and/or dispose of the waste; 

• identify any safety precautions that must be taken to properly manage the waste; 

• use the physical characteristics and chemical composition of the waste to determine the most 
effective treatment and disposal methods for the waste; 

• select parameters to be tested to determine the formula for stabilization of appropriate wastes; 

• select parameters to be tested upon arrival at the Facility to verify that the waste accepted is the 
waste characterized; and, 

• develop a cost estimate for treatment and disposal. 

2.1.2 Waste Receiving 

Once approved for acceptance at the Facility, the waste can be shipped. The Facility can be accessed only 
from New Mexico State Highway 380, as shown in Figure 2-1. When a shipment arrives at the Facility, 
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Facility representative will verify that the shipment was scheduled. If unscheduled shipments arrive at the 
Facility, the Facility manager will be consulted to determine if the appropriate paperwork has been received 
and the shipment can be accepted. 

The shipment and shipping papers will be inspected to ensure that the correct inventory has been received, 
that the hazardous waste manifest is properly completed, and that a LDR certification is attached. Any 
discrepancies will be resolved prior to acceptance of the shipment. If discrepancies cannot be resolved, the 

shipment will be rejected. Representative samples of the waste will be taken and fingerprint testing will be 
conducted. Fingerprint testing is described in Section 4.5 of the Waste Analysis Plan. If the fmgerprint test 
results are inconsistent with the generator's information, several actions can be taken (see Section 4.5). Waste 
will be processed only if fingerprint tests are consistent with information provided by the waste generator. 
Containers and drums will be inspected for visible cracks, holes or gaps. 

2. 1.3 Waste Staging/Storage 

Containerized wastes will be moved to the drum handling unit or the roll-off storage area. The objectives of 
these container storage areas are to provide safe storage of waste prior to its introduction into the treatment 

or disposal system; to ensure that adequate accumulation space is available during intervals when the 
treatment or disposal system is temporarily unavailable; and to facilitate repackaging as necessary. 

Solid waste will be transferred directly to the landftll for disposal if all applicable LDR requirements are met 
and, in the case of containerized material, if the container is at least 90 percent full. 

Restricted waste at the Facility will be stored solely for the purpose of accumulating sufficient quantities to 

facilitate proper treatment, or disposal. Procedures will be in place at the Facility so that only that waste will 
be accepted that either (1) meets LDR treatment standards; or (2) is amenable to treatment using existing and 
available treatment capabilities at the Facility, such that restricted wastes will not be stored for longer than 

one year. 

2.1.4 Waste Treatment 

There are two treatment processes: stabilization and evaporation. Low concentration wastewater from off 
site generators and leachate from the landftll that meet LDR standards will be placed in the evaporation pond. 
Pond sludge, contaminated leachate from the landfill that does not meet LDR standards, and various wastes 
from generators will be treated in the stabilization process. Stabilized waste that meets LDR treatment 

standards and other operational criteria will be placed in the landftll. 

Wastes that carry more than one characteristic or listed waste code must be treated to the most stringent 
treatment requirements for each hazardous waste constituent of concem. When wastes with different 
treatment standards are combined solely for treatment, the most stringent treatments standard specified will 

be met. 

2.1.5 Waste Disposal 

In general, wastes arriving at the Facility that meet LDR requirements and contain no free liquids will be 
directly landftlled. When wastes are unable to be directly landfilled, such as during landftll equipment 
maintenance periods or extreme weather conditions, the waste will be stored in the waste storage area. Wastes 

stabilized at the Facility that meet LDR requirements will be transferred to the landfill from the treatment or 

storage areas as necessary. 

An access ramp will be constructed from the top of the landfill to the bottom of the active portion of the 
landftll (see Drawings 8 and 14 in Permit Attachment Ll). Bulk hazardous wastes will be placed and 
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compacted on the bottom of the landftll in 5-foot to 10-foot layers or lifts. Containers (drums) will be placed 
upright in the cell using a forklift or barrel snatcher. Sufficient space will be left around the containers for the 
placement and compaction of compatible bulk hazardous waste. 

Materials in roll-off containers will be dumped with the bedliners at preselected locations. Containers or bulk 
waste can be placed adjacent to the roll-off material. A layer of cover soil sufficient to prevent wind dispersal 
of waste will be placed over the bulk hazardous wastes and containers following emplacement or before the 
end of each working day (see Section 2.5.1.7). The soil cover will be deposited on top of the waste placement 
face and then spread and compacted with a tracked bulldozer. The minimum cover thickness will be 0.5 feet. 
The landftll will be laid out in an engineered grid system consisting of blocks that are 50 feet wide, 50 feet in 
length, and 10 feet in depth. Grid stakes will be established by survey. A two-dimensional grid system along 
with lift elevation designation will provide a three-dimensional record of the location of all wastes placed in 
the landfill. Records of the location, date of placement, waste source, manifest, and profile numbers will be 
maintained at the Facility. 

2.2 CONTAINER STORAGE AREAS 

The site will employ two container storage areas: a drum handling unit and roll-off storage area. Descriptions 
and conditions specific to these areas are presented in Section 2.2.1 and Section 2.2.2 for the drum handling 
unit and roll-off storage area, respectively. Sections 2.2.3 through 2.2.14 describe conditions common to 
both units. Wastes which are either suspected or known to contain free liquids will be managed accordingly. 
A description of how these wastes will be managed is included in the following sections. More detailed 
information on the management of wastes containing free liquids can also be found in the Waste Analysis 
Plan presented in Section 4.0. Both the drum handling unit and the roll-off storage area will be constructed 
to meet the minimum requirements identified in the detailed design and associated engineering report (Permit 
Attachments Land Ll). 

2.2. 1 Drum Handling Unit 

Drawings 37, 38, and 39 presented in Permit Attachment L1 show the detailed design for the drum handling 
w1it. The open sided unit will be roofed to prevent run-on from precipitation. The roof of the building is 
designed to extend over the unloading dock area to ensure that precipitation does not enter the building or 
impact unloading operations. 

The building will be equipped with fire extinguishers, a sprinkler system, telephones, fire alarm system, public 
address system, eye washes, safety showers, spill control equipment, and first aid equipment. An office for 
storing record-keeping information and for administrative functions within the drum handling unit will be 
located in the building. 

The base of the drum handling unit will consist of a compacted subgrade of non-swelling soils placed at a 
moisture content and density capable of supporting projected loads comprised of the building's structural 
components, stored waste, and mobile equipment traffic inside the building. A 60-mil geomembrane liner, 
cushion geotextile, and 1 foot of foundation sand will overlie the subgrade. The steel reinforced concrete 
floor will be constructed on the prepared subgrade. Design details and the associated specifications are 
presented in Permit Attachments L1 and L2. 

2.2.1.1 Containment and Detection of Releases 

Wastes stored in the drum handling unit will be placed in individual storage cells segregated by waste type and 
compatibility. Individual storage cells are defined as groupings of drums as shown on Drawing 37 of Permit 
Attachment Ll. The specific areas to be used for storage will depend on the volume and type of waste being 
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processed at the site. Labels will be added to each section of the drum storage unit to identify the type of 
waste to be stored. The labels may change depending on the volume and type of waste being received. A 
chemically resistant epoxy coating (or an equivalent) will be applied to the concrete floor. Chemical resistant 
water stops and caulking will be installed in all joints. The floor is designed and will be maintained to be free 
of cracks and gaps and will be inspected regularly to determine if any cracks or gaps have developed or if the 
epoxy coating has been damaged. Should cracks or gaps develop in the concrete, repairs will be scheduled 
immediately. The nature of the repair will depend on the extent of the cracking and could range from the 

application of chemically resistant epoxy ftllers or coatings to the replacement of portions of the concrete 
floor. 

Each storage cell will have a concrete floor that slopes toward a trench covered by steel grating. Each trench 
will lead to a separate secondary containment sump for that cell where any spilled liquids will be accumulated. 
The trench and sump system design incorporates a double high-density polyethylene (HDPE) geomembrane 
liner in the leak detection and removal system (LDRS) and leachate collection removal system (LCRS). Both 
the LDRS and LCRS sumps incorporate drainage material surrounding a perforated pipe. The LCRS sump 
has been sized to contain at least 10 percent of the volume of the containers stored in the cell. The LCRS 
and LDRS sumps in the drum handling unit will be checked regularly for the presence ofliquid. If liquids are 
present, samples will be obtained and chemically analyzed to determine the nature and concentration of any 
waste constituents. An appropriate treatment or disposal method will be selected in accordance with the 
Waste Analysis Plan presented in Section 4.0. Pumpable quantities of liquids will be removed with a vacuum 
truck. Leaks and spills will be removed from the sump in as timely a manner as possible. Because the 

building is covered, precipitation and the consequent accumulation of liquid are not considered in the design 
or operation of the drum handling unit. 

The cells that will contain PCB-contaminated waste will be surrounded by a 6-inch concrete berm, in addition 

to the floor trench and sump. 

2.2.1.2 Dimensions 

The drum handling unit is 418 feet long by 118 feet wide (see Drawing 37 in Permit Attachment Ll). The 
building floor and loading dock will be 5 feet above ground level to facilitate the loading and unloading of 
trucks and prevent run-on from precipitation. An adjustable hydraulic loading platform will align the truck 
beds with the building floor to allow for the smooth transition of forklifts in and out of the trucks from the 

floor. An overhang on the front of the building will prevent precipitation from getting on the drums and into 

the front area. 

2.2.1.3 Storage Limits 

The drum handling unit will contain seven separate containment areas, each 52 by 63 feet as shown on 
Drawings 37 and 38 in Permit Attachment Ll. Each of the seven areas will have its own floor drain and 
containment sump, allowing incompatible wastes to be placed in separate cells. Two of the cells will be 
designed to accommodate only PCB wastes. Aprons on the ends of the cells that store PCB-contaminated 
waste will be tapered to allow for forklift access over the concrete berms. The total capacity of the drum 
handling unit will be 1,120 drums (160 drums per containment cell). The drain and sump for each drum cell 

is dimensioned such that the storage capacity will be a minimum of 118 cubic feet, 10% of the capacity of the 
drums in each cell. A typical drum layout is shown in Drawing 37 of Permit Attachment Ll. 

2.2.2 Roll-Off Storage Area 

Roll-off containers will be stored on an open pad, as shown in Drawings 41 through 43 presented in Permit 
Attachment Ll. This unit will not be covered or enclosed by walls. The pad will be divided into two 
sections. One section will hold tarped, U.S. Department of Transportation (DOT) approved, lined, roll-off 
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containers with non-stabilized waste awaiting treatment at the stabilization unit. The other section of the pad 
is intended as a staging area for roll-off containers containing stabilized waste awaiting Toxicity Characteristic 
Leaching Procedure (fCLP) test results and landfill-disposal approval. 

Waste will be characterized and screened as part of the waste acceptance procedures. This procedure will 
prevent incompatible waste from being stored in the same roll-off containers that are delivered to the site. 
After the materials have been stabilized, material from a single stabilization batch will not be mixed with 
material from a different batch, therefore eliminating the potential for incompatible waste to be stored in the 
same roll-off bin. The individual steel roll-off bins will be stored in the HDPE-lined roll-off storage unit and 
physically separated from each other by 4 feet side to side and 2.5 feet end to end. In addition, containers will 
not be placed within the limits of the roll-off storage area it1w1dated by the rainfall that accumulates for the 
25 year, 24 hour storm (see Appendix E-38 in Volume VI of the permit application) or within 4 feet of the 
edge of the berm. 

This area is restricted to wastes that do not contain free liquids. Prior to exitit1g the stabilization unit, 
stabilized waste loads will be tested for free liquids using the paint filter test. Stabilized waste loads that do 
not pass the pait1t filter test will be reprocessed using a modified treatment mixture and re-tested before being 
allowed to exit the stabilization unit. Roll-off containers which hold stabilized wastes that pass the paitlt filter 
test will be covered before exitit1g the stabilization unit and will remait1 covered while they are staged in the 
roll-off storage area. 

Roll-off containers will be inspected for free liquids prior to acceptance at the unit. Containers which are 
received for disposal, but are found to contain free liquids upon inspection will be managed it1 accordance 
with stabilization procedures described in Section 2.4. If the waste generator will not allow the Facility to 
prioritize handling of the load to eliminate free liquid, the load will not be admitted to the Facility. 
Otherwise, free liquids will be removed with a vacuum truck, characterized, and managed in accordance with 
stabilization procedures described in Section 2.4. The volume of free liquids in the roll-off containers is 
expected to be minimal. Following the removal of free liquids, the waste (in the roll-off contait1er) will either 
be managed through the stabilization process or landfilled, whichever is appropriate. Section 2.2.12 describes 
the methods that will be used to separate incompatible wastes. The area will be equipped with fire 
extinguishers, a telephone, alarm systems, spill control, and first aid kits. 

Waste in the roll-off containers that meet the requirements for free liquids (or lack thereof) will be placed it1 
the landfill. Other wastes it1 roll-off containers that do not pass the appropriate acceptance testing (i.e. paint 
filler test) will be transferred to the stabilization area for treatment. Upon completion of the stabilization 
process, the waste will once again be tested to ensure that it meets the landfill criteria. 

2.2.2.1 Containment and Detection of Releases 

The roll-off storage area is designed to store non-stabilized and stabilized waste. Secondary containment of 
the roll-off storage area is shown in Drawit1g 41 through 43 in Permit Attachment Ll. 

The floor and slopes of the lined cell will consist of, from bottom to top, a prepared subgrade; a 
geomembrane liner that will be composed of a component material compatible with the anticipated waste; a 
geocomposite drainage layer; a structural-fill; and a roadbase surface. A sump will be incorporated into the 
drainage layer. To accommodate this it1stallation, the floor will be sloped to a sump located it1 the comer of 
the storage area. Any liquids would collect in the containment sump, which is designed to have the pumping 
capacity to remove liquids resultit1g from the 25-year, 24-hour storm event. 

The roll-off contait1ment area is surrounded by a berm with a minimum height of 2.0 feet (Drawing 41 of 
Permit Attachment Ll). This berm will divert run-on surface water around the perimeter of the truck roll-off 
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area. Culverts will be placed under each of the access ramps to allow surface water flow to the west towards 
the run-off detension basin. 

The containment sump is designed to collect precipitation falling inside the bermed area of the truck roll-off 
storage area. During heavy rain events, a portion of the water will drain along the roadbase surface to the 

sump area located in the comer of the cell. The remaining volume will percolate through the roadbase and 
structural ftll and will be collected in the geocomposite drainage layer. Water collecting on the surface of the 
sump or in the sump drainage gravel will be removed by vacuum truck. Samples of sump liquids will be 

chemically analyzed to determine the presence and concentration of any waste constituent. After this 
determination, an appropriate method of treatment or disposal will be selected in accordance with the criteria 
prescribed in the Waste Acceptance Plan (see Section 4.0). Leaks, spills, and precipitation will be removed 
from the sump as soon as possible. The entire roll-off storage area will be surrounded by a berm which 

ranges in height from 4 feet to 8 feet. 

The purpose of the drainage system below the storage area surface is to allow rainfall to be collected and 

removed from the contained area. This will reduce ponding and mud formation on the storage area surface 
and will allow the surface to support truck trafftc almost immediately following a rainstorm. The presence of 

free liquids inside the roll-off container/bed liner system can occur if liquids are inadvertently loaded in the 

container, rainfall enters a hole in the roll-off container cover during transportation, or liquids separate from 
solids during transport. These free liquids will be identifted when the roll-off container is visually inspected at 

the untarping station. 

It is possible, but unlikely, that free liquids could be generated after inspection in the staged roll-off 

containers. For example, if a faulty roll-off container cover allows rainfall to enter the container and both the 

plastic and containment fail, a leak can occur on the surface of the roll-off storage area. A leak will appear as 
a drop or a stain on the storage area surface. In the case of a leak, the liquids in the roll-off container will be 

handled as described in Section 2.2.2 and the stained soil will be excavated and handled as a potential 

hazardous waste. 

2.2.2.2 Dimensions 

The entire roll-off storage area (including both halves) will measure approximately 410 feet by 330 feet from 
the outer edge of the berms. The berm height surrounding the area will range from 4 feet to 8 feet. The 

storage areas will be accessed by 35-foot-wide compacted soil ramps at the center of each storage area. The 

halves will measure approximately 180 feet by 310 feet inside the berms. 

2.2.2.3 Storage Limits 

The permitted capacity of the incoming waste cell will be 66 roll-off containers. The stabilized waste cell also 
will have a capacity of 66 roll-off containers, for a total storage capacity of 132 containers. The actual 

number of roll-off containers placed in the roll-off storage area may vary slightly depending on placement 

arrangements as determined by operations. 

2.2.3 Warning Signs 

Signs containing the legend ''Danger - Unauthorized Personnel Keep Out" will be conspicuously posted on 

the outside and at entrances to the storage areas. In the areas where ignitable or reactive wastes will be 

stored, "No Smoking" signs will be posted. All signs will be in both English and Spanish. 

2.2.4 Proper Waste Storage 

A-12 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

Compatibility codes established during the initial receipt of waste will be assigned to ensure the proper 
storage of containers within the Facility (see Permit Attachment F1). Containers which are discovered upon 
receipt to have free liquids will not be accepted or will be handled at the stabilization w1it as a priority load. 

2.2.5 Ignitable/Reactive Wastes 

Ignitable or reactive wastes will be protected from any sources of ignition or reaction. All containers storing 
ignitable or reactive waste will be stored at least 50 feet inside the fence around the Facility shown in Permit 
Attachment Ll, Drawing 4. "No Smoking" rules will be enforced and open flames prohibited where 
ignitable or reactive waste is being handled. 

2.2.6 Precautions to Prevent Reactions 

Precautions to prevent reactions are described in Permit Attachment B, Procedures to Prevent Hazards. 

2.2.7 Inspection Methods 

As required in 40 CFR 164.174, all container storage areas will be visually inspected at least once a week for 
leaking containers and deterioration of the containers and containment area. Inspectors will enter the area 
and visually inspect the area and the containers. All inspection information will be recorded, and any 
problems noted during the inspection will be resolved in a timely manner (see Permit Attachment B). 
Workers will be instructed and trained on the procedures for identifying and reporting any signs of leaks or 
deterioration that appear between the weekly inspections. Any identified leaks will be resolved as described in 
Section 2.2.2.1. Containers with more than 500 ppmw volatile organic compow1ds will be inspected at least 
once a month for cracks, holes or gaps in the container, cover or closure devices. Defects detected will be 
repaired according to CFR 264.1086 (d)(4)(iii). 

2.2.8 Types of Containers 

Hazardous wastes will be stored in 10-gallon, 35-gallon, or 55-gallon drums, in 40 cubic yard or sinlllar roll
off containers, or in other DOT approved containers. Overpack drums will be used as necessary. 

2.2.9 Labels 

All containers of hazardous waste in storage will be labeled with a hazardous waste label identifying the 
contents of the container. The label will also be clearly marked to indicate the date of accumulation or the 
date of receipt. The label will not be obstructed from view during storage. 

2.2.1 0 Condition of Containers 

All containers of hazardous waste will be managed by the following conditions: 

• containers will be maintained in good condition. If a container is not in good condition (e.g. 
severe rust, apparent structural defects, or leaks), the hazardous waste will either be transferred 
to a container that is in good condition or be managed in some other way, such as direct 
placement in the landfill or stabilization unit; 

• containers of hazardous waste stored at the drum handling w1it will be closed during storage, 
except when it is necessary to add or remove waste; 
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• the container storage area will be inspected prior to placement of containers to ensure that no 
conditions exist which could damage the waste containers; and, 

• all containers will be handled in a manner, and with equipment compatible to their design and 
construction, to minimize the potential for damage to the container. 

The roll-off units to be placed in the roll-off area will be covered with a tarp. The covers will not be removed 
until the material is placed in the stabilization unit. Roll-off units used to store stabilized material will also be 
placed on the roll-off unit with covers. It is not expected that the tarps will be removed during storage except 
for re-sampling of the material, if required. 

2.2.11 Compatibility with the Container 

All hazardous waste will be compatible with the container or liner as deftned by the following conditions: 

• all containers used to store hazardous waste will be made of, or lined with, material that will not 
react with, or otherwise be incompatible with, the waste being stored so that the ability of the 
container to hold waste is not impaired; and, 

• hazardous waste will not be placed in an unwashed container that has previously held 
incompatible waste or material. 

2.2.12 Compatibility with Other Waste 

Incompatible liquid hazardous wastes stored within the units will be separated by a berm, catch pan, or other 
physical barrier which adequately prevents commingling of incompatible wastes. Incompatible solid 
hazardous wastes stored within the container storage areas will be separated by a distance of at least 10 feet 
unless separated by a berm, catch pan, or other physical barrier. Incompatible wastes will not be placed in the 

same container. 

2.2.13Aisle Space 

Aisle spacing will be maintained to assure inspectability and accessibility for operational and emergency 
equipment to containers. The spacing will allow for the unobstructed movement of personnel, ftre protection 
equipment, spill control equipment, and decontamination equipment in the event of an emergency, as 

required by 40 CFR 264.35. 

A minimum 2.5-foot aisle space will be maintained in the drum handling unit between rows of containers side 
by side. Containers will be stored in single rows only if they are against a wall or other barrier that prohibits 
inspection from all sides. Roll-off containers will be spaced 4 feet apart, side-to-side and 4 feet from the edge 

of the berm. 

2.2.14Record Keeping 

The results of all container storage waste analyses, trial tests, waste compatibility analyses, and ignitable and 
reactive waste handling documentation pertaining to compliance will be maintained in the Facility operating 
record. Inspection records will be maintained in the inspection log for each unit. 

2.3 STORAGE IN TANKS 
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The liquid waste receiving and storage unit is shown in Permit Attachment Ll, Drawing 40. It will house 
four aboveground tanks for the storage of regulated bulk liquid hazardous wastes prior to stabilization. The 
unit will not be covered by a roof or enclosed by walls. 

Each tank will have a capacity of approximately 9,000 gallons. The tanks will be double-walled and 
constructed of high-density polyethylene materials that are compatible with the wastes to be placed in the 
tanks. Compatibility of the tanks with different types of waste has been provided by the manufacturer and is 
presented in Volume VI, Appendix H3, of the permit application. Facility procedures for waste acceptance 
and the associated criteria in the waste acceptance plan will ensure that wastes incompatible with the tank 
material are not placed in the storage tanks. The tanks will be placed on an imperviously coated reinforced 
concrete pad. All piping systems within the facility will comply with API Publication 1615 (November 1979) 
or ANSI Standard B31.2 and ANSI Standard B31.4. Waste will be transferred from the tanks to the 
stabilization unit by pumping into transfer tankers. 

Each of the storage tanks will be clearly marked with a description of the contents and records will be kept 
documenting the quantity of waste received, and the date each period of accumulation begins. This 
information will be documented in the Facility operating record. 

2.3.1 Containment and Detection of Releases 

The outer tank of the double walled poly tank system will provide secondary containment of sufficient 
strength and thickness to prevent failure due to pressure gradients, physical contact with waste, climatic 
conditions, or the stress of daily operations. The tank system will be placed on a concrete base capable of 
supporting the system, providing resistance to pressure gradients below the system, and preventing failure 
due to settlement, compression, or uplift. The secondary tank is designed to contain 100 percent of the tank 
contents. 
Each tank will be surrounded by a concrete area which will be sloped to provide drainage to a sump. The 
floor and berm of the concrete area will be maintained in good condition and free of cracks and gaps, as 
described in Section 2.2.1.1, in order to protect the effectiveness of the containment. 

All ancillary equipment will be provided with secondary containment except aboveground piping (exclusive of 
flanges, joints, valves, and other connections), welded flanges, welded joints, and welded connections that are 
visually inspected for leaks each operating day. Secondary containment will be provided by the concrete pad. 

Daily visual inspection will be used to detect releases to the secondary containment. Response to releases 
from tank systems will be initiated immediately upon discovery, and regulations specified in 20 NMAC 4.1 
Subpart V, 40 CFR 264.196(d) or 40 CFR 264.56 will be followed as appropriate (see Section 5.0), including 
notification of the Hazardous Materials Bureau (HMB) of the New Mexico Environment Department 
(NMED) and National Response Center (NRq. The secondary containment tank will be emptied by 
pumping fluids from the drainage port located near the base of the tank or by the use of a vacuum truck. 

2.3.2 Management of Incompatible Wastes 

Only the waste types approved for a tank system will be placed in the tank. No new waste types will be placed 
into an existing tank system w1less: (1) the compatibility of the new waste type with the prior contents of the 
tank is determined by testing or documentation; or (2) the existing tank system is cleaned or flushed to the 
extent necessary to ensure compatibility with the new waste type. 

2.3.3 Spill and Overfill Prevention 

Appropriate controls and practices will be used to prevent spills from and overfills of the tank or 
containment systems. 
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Spill prevention is primarily maintained by hard-plumbed piping. When transfer lines are not hard plumbed 
or when open-ended lines are used, one or more of the following spill prevention controls or an equivalent 
device will be used: 

• Dry Disconnect Couplings - a pipe connection designed to cap the flow of liquids as soon as the 
fitting is disconnected; 

• Direct Monitoring- the transfer is monitored continuously to prevent spills; and/or, 

• Overfill Prevention - one or more of the following spill prevention controls or an equivalent device 
will be used: 

0 Automatic Feed Cutoff- a device used to stop flow into a tank when it is filled to operating 
capacity or another predetermined level; 

0 High-Level Alarm - a device used to detect the level in a tank, sounding an audible alarm 
or displaying a visual alarm when the operating capacity level or another predetermined 
level is reached; 

0 Level Indicator- a device used to visually display the level of material in a tank; if a level 
indicator is used for overfill prevention, the indicator must be monitored during liquid 
transfers or checked prior to transfers to ensure that sufficient capacity exists in the 
receiving tank. Level indicators may include sight gauges, level meters, or graduations 
placed directly on opaque poly tanks; and/or, 

0 Bypass - a device or plumbing arrangement used to divert flow from the tank being filled 
to a second tank of sufficient capacity after the operating or predetermined level has 
been reached. 

2.3.4 Feed Mechanism, Pressure Controls, and Temperature Controls 

The tanks will be operated at ambient pressure and temperature when storing liquids. One of the following 

feed mechanisms for tank systems or an equivalent transfer mechanism will be used: 

• Pump Tranifer- liquids will be pumped into or out of the tank through permanent or temporary 
transfer lines; or, 

• Gravity Drain - liquids will be allowed to drain by gravity through permanent or temporary 
transfer lines. 

2.3.5 Management of Ignitable or Reactive Wastes 

Ignitable or reactive wastes will not be placed into any tank system unless the tank system is protected from 
sources of ignition by measures including, but not limited to, the following: signs prohibiting smoking, open 
flames or welding; an inert atmosphere blanket; enclosed vents isolated from sources of ignition. 

2.3.6 Inspections 
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A visual inspection of tank systems will be conducted each operating day. Each tank system will be visually 

inspected, including, but not limited to, the tanks and ancillary equipment, monitoring and leak detection 
systems, and the construction materials and area immediately surrounding the tank system. The results of 
each inspection will be documented in the daily operating record. Inspections are further described in Permit 
Attachment D. 

2.3. 7 Corrosion Protection 

All liquid hazardous waste materials will be stored in double walled poly tanks. Corrosion protection is not 
required for double walled poly tanks that do not come into contact with soil or water. 

2.3.8 Tank Assessments 

The tank system proposed has sufficient structural integrity and is acceptable for the storing and treating of 
hazardous waste. The assessment has been prepared by the engineer of record and is based on the tank 
design drawings (see Permit Attachment L3, Tank Integn·ry Assessment Certification). After construction of the 
tank, its integrity will be assessed by an independent New Mexico registered professional engineer in 
accordance with 20 NMAC 4.1.500 (incorporating 40 CFR 264.192(a)). The engineering report presented 
with the tank design drawings in Permit Attachments L and L1 includes a list of wastes to be excluded from 
storage in poly tanks due to their excessive corrosive effects. 

2.3.9 Ancillary Equipment 

All ancillary equipment will be supported and protected against physical damage and excessive stress due to 
settlement, vibration, expansion, or contraction, according to API Publication 1615 (November 1979) or 

ANSI Standard B31.2 and ANSI Standard B31.4. 

Hazardous waste will be transferred from the tanks to the tankers through a limited piping system, as shown 
in Drawing 40 and discussed in Permit Attachment L, Section 8.2.2. This piping system will be considered 
part of the tanks and will be drained and dismantled as part of the tank closure. 

2.3.1 Olnstallation and Tightness Testing 

Proper handling procedures will be developed and followed to prevent damage to the system during 
installation. A qualified installation inspector will inspect the installed system to ensure adequate 

construction/installation. Any discrepancies will be resolved before the system is placed in service. 

The tanks and ancillary equipment will be tested for water tightness, and any necessary repairs will be 

performed prior to the system being placed in service. 

Written statements by those who certify the design and supervise installation will be maintained in the 
operating record. 

2.3.11 Repair and Certification of Tank Systems 

If a release occurs from the primary tank system, the tank will be removed from service immediately. Wastes 
in the tank will be removed within 24 hours to the extent necessary to prevent further release and allow 
inspection and repair of the tank system. All released materials will be removed from the secondary 

containment as soon as possible and within 24 hours of detection. 
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The tank system will be repaired or replaced prior to retuming it to service. An independent New Mexico 
registered professional engineer will certify major repairs. The certification will be submitted to the NMED 
within seven days after the tank system is returned to service. Major repairs include repair of a ruptured 
primary containment vessel and replacement of secondary containment. 

2.3.12Transfer of Liquids from Liquid Waste Storage to the Stabilization Unit and to the 
Evaporation Pond 

Transfer ofliquids from the liquid waste storage tanks to the stabilization unit will be accomplished by tanker 
trucks approved for liquid waste transfer. Approved tanker trucks, such as vacuum trucks or DOT approved 
tankers, will be used to transfer liquids from the storage tanks to the evaporation pond. Tanker trucks will be 
cleaned following a transfer operation to ensure that subsequent transfers do not result in mixing of 
incompatible or reactive wastes. 

Personnel performing liquid waste transfer operations will comply with all personal protective equipment 
(PPE) requirements and transfer operation procedures, including spill cleanup. Impervious concrete coatings 

will be applied to the liquid waste storage tank containment area and the evaporation pond discharge station. 
Hose and pipe connections will be inside the concrete containment area boundaries. 

2.4 STABILIZATION 

Drawings 33 through 36 presented in Permit Attachment L1 show the stabilization building floor plan, a 
typical bin, and vault sections. The stabilization process will use four in-ground double lined stabilization 
bins, two dry reagent silos, two liquid reagent tanks, and a water tank. Trucks and other vehicles will access 
the unit via the gravel aprons. Additionally, there will be a control room from which operations will be 
directed and coordinated. 

Bulk liquids, semi-solids, sludges, and solids that do not meet LDR treatment standards, as well as solids that 
may contain free liquids, will be treated in the stabilization unit. Dilution of restricted wastes will never be 

used as a substitute for adequate treatment. If toxic characteristic wastes and listed wastes are amenable to 
the same type of treatment and aggregation is a part of treatment, the aggregation step does not constitute 
impermissible dilution. 

As discussed in the Waste Analysis Plan in Permit Attachment F, wastes will be tested prior to stabilization to 
determine the appropriate reagent formula. Both dry and liquid reagents may be used in the stabilization 
process. Waste may be offloaded directly from trucks into the stabilization bins or transferred from the drum 
handling unit or roll-off storage area. The bins will be covered while dry reagents are being added to 
control particulate air emissions. The cover will be removed and a backhoe positioned adjacent to the bin 
will mix the waste and reagents. 

Wastes that are treated on site in the solidification w1it will be tested after treatment and before disposal to 
verify that LDR standards have been met. The stabilized waste will be either transferred to the roll-off area 
for testing or taken directly to the landfill if testing has been completed. The stabilized waste will be stored 
temporarily at the roll-off w1it while tests are conducted to determine how and if the material can be disposed 

of in the landfill. 

The backhoe bucket and stabilization bin will be thoroughly cleaned before a load of waste which is not 
compatible with the waste previously stabilized in that bin is mixed. After the last bin load of a specific 
stabilization mixture has been loaded out, Facility personnel will use a high-pressure water hose located near 
the bins to rinse the backhoe bucket and the bin walls. This rinsing will cause residual clods of stabilized 
waste to fall to the bottom of the bin along with the rinse water. Reagents will then be added to the bin at the 
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same mixture proportions and the remaining waste and rinse water will be stabilized, tested for free liquids, 

and loaded out before a different waste stabilization mixture is processed in that bin. 

The nominal dimensions of the bins are 25 feet long by 10 feet wide by 10 feet deep, resulting in an 

approximate volume of 2,500 cubic feet. The volume of waste to be treated in each batch will be variable but 

less than 2,500 cubic feet, depending on the addition of stabilization materials. The overall process volume is 

based on four bins. However, the actual process design will be dependent on the characteristics of the 

incoming waste (time to mix each batch) and the volume of stabilization materials required. Assuming that 

15 batches per bin are processed per day with 4 bins, a total of 150,000 cubic feet of waste are treated per day. 

The ends of the bins have been shaped to conform to the reach profile of the backhoe selected for mixing in 

the stabilization unit. The bins will be contained in a concrete vault, which will also provide support. All 

mixing bins will be equipped with ventilation and air pollution control systems to remove any air pollutants 

generated during the mixing process. Potential contaminants may include particulates, low concentration 

volatile organic compounds, or acid fumes. 

2.4.1 Contaminant and Detection of Releases 

The bins will be of steel construction. Waste which is incompatible with the steel used in construction will 

not be stabilized in the bins. An assessment of the compatibilities of the bin materials and waste, is contained 

in the engineering report (Permit Attachment L). The design requirements and limitations will be 

incorporated into Facility procedures. The waste acceptance plan and associated criteria will ensure that 

waste which is incompatible with the bin construction material will not be introduced into the bins. 

The bins will be double-walled steel tanks with the space between the walls serving as the LDRS. Shock 

absorbing coiled wire rope isolators will maintain separation between the bins. 

The tank secondary containment (the outer shell) will be of sufficient volume to contain the contents of the 

inner tank, because the inner tank will be completely enclosed within the outer shell. The vault will not be 

used as secondary containment; therefore, it does not have to be lined or meet other requirements for 

secondary containment. Its purpose will be to isolate the tank system from the surrounding soil, provide a 

monitoring and collection point if leakage were to occur from both the primary and secondary systems, and 

means to inspect and repair the secondary containment. 

Releases into the LDRS will be detected within 24 hours by liquid sensing instruments (e.g. a magnehelic 

gauge) or inspection. Accumulated liquids will be removed within 24 hours of detection. The secondary 

containment will be emptied by pumping accumulated liquids into a temporary storage tank or into another 

stabilization bin. Releases to the LDRS could occur if a breach occurred in the primary steel liner. In such a 

case, the bin will be removed from service and repaired. 

All ancillary equipment will be provided with secondary containment unless it is aboveground p1pmg 

(exclusive of flanges, joints, valves, and other connections), welded flanges, welded joints, and welded 

connections that can be visually inspected for leaks each operating day. Secondary containment will be 

provided by a concrete pad. 

2.4.2 Management of Incompatible Wastes 

New waste will not be placed in the bins unless (1) the compatibility of the new waste type with the prior 

contents of the bin is determined by testing or process knowledge documented in the operating record or (2) 

the existing tank system is cleaned or flushed to the extent necessary to ensure compatibility with the new 

waste type using procedures specified in Section 2.4. 
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Spill and overfill prevention will be accomplished by continuous direct monitoring of transfer operations. 
Additionally, the delivery system will be computerized and will be designed to ensure that the mixture used 
for stabilization prevents overfilling. 

2.4.4 Feed Mechanism, Pressure Controls, and Temperature Controls 

The stabilization bins will be operated at ambient temperature and pressure. Reagents will either be pumped 
from reagent tanks or manually fed. Liquid hazardous wastes will be pumped from the liquid waste receiving 
and storage unit or from vacuum trucks or tanker trucks. Other wastes may be manually transferred directly 
from the incoming waste hauler truck or from the container storage areas. 

2.4.5 Management of Ignitable or Reactive Waste 

The stabilization bins will be protected from sources of ignition through the use of signs and procedures 
prohibiting smoking, open flames, or welding. If ignitable or reactive wastes are placed in the bins, they will 
be immediately mixed with sufficient quantities of fly ash and/ or cement to render them non-ignitable or 
non-reactive. 

2.4.6 Inspections 

Each stabilization bin will be visually inspected once each operating day as described in Permit Attachment 
D, Inspection Procedures. At least once per month, the daily visual inspection will be conducted on empty 
bins to ensure the integrity of the bin and welds. An annual sonic test will be conducted to ensure that the 
thickness of the inner tank and outer shell is maintained. 

2.4. 7 Corrosion Protection 

Corrosion is not anticipated to be a significant problem for the stabilization bins because oflow humidity and 
the fact that the units are located indoors. No corrosion protection will be provided other than cathodic 
grounding. The thickness of the inner tank and outer shell compensates for the abrasion and impact forces 
of the backhoe bucket during waste stabilization mixing. The structural steel design of the bins is presented 
in the engineering report (Permit Attachment L). 

Inspection of the bins is discussed in Sections 2.4.6 and 5.2.6. Visual inspection of the empty bins will be 
accomplished monthly, and sonic testing will be conducted annually. The system has been designed so that 
the inner tank and outer shell can be easily removed and replaced, if necessary. 

2.4.8 Tank Assessments 

The stabilization bins proposed have sufficient structural integrity and are acceptable for the storing and 
treating of hazardous waste. The assessment has been prepared by the engineer of record and is based on the 
design drawings (see Permit Attachment L3). After construction of the tank, it's its integrity will be assessed 
by an independent New Mexico registered professional engineer in accordance with 20 NMAC 4.1.500 
(incorporating 40 CFR 264.192(a)). The engineering report presented with the tank design drawings in 
Permit Attachment L includes a discussion of wastes to be excluded from treatment in the bins due to their 
excessive corrosive effects. The engineering report presented with the tank design drawings in Permit 
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Attachments Land L1 include a discussion of wastes to be excluded from storage or treatment in steel tanks 

due to their excessive corrosive effects. 

2.4.9 Ancillary Equipment 

All ancillary equipment will be supported and protected against physical damage and excessive stress due to 

settlement, vibration, expansion, or contraction; according to API Publication 1615 (November 1979) or 

ANSI Standard B31.2 and ANSI Standard B31.4. 

2.4.1 Olnstallation Inspection and Tightness Testing 

Proper handling procedures will be developed and followed to prevent damage to the system during 

installation. A qualified installation inspector will inspect the installed system to ensure adequate 

construction/installation. Any discrepancies will be resolved before the system is placed in service. The bins 

and ancillary equipment will be tested for water tightness, and any necessary repairs will be performed prior 

to the system being placed in service. Written statements by those who certify the design and supervise 

installation will be maintained in the operating record. 

2.4. 11 Repair and Certification of Tank Systems 

If a release occurs from a primary tank system, the tank will be removed from service and all materials will be 

removed from the tank or secondary containment within 24 hours or as soon as reasonably possible. The 

tank system will be repaired prior to return to service. Major repairs will be certified by an independent New 

Mexico registered professional engineer. The certification will be submitted to the NMED within seven days 

after the tank system is returned to service. 

2.5 LANDFILL 

This section describes the design, construction, and operation of the landful. As with the Facility units 

discussed previously in this section, the detailed design for the landful is contained in Permit Attachment L. 

The overall landfill will be constructed in phases, as shown on Drawing 4. The first phase to be considered 

will be Phase 1A. This permit application refers only to Phase 1A. However, potential expansions of the 

landfill in future phases have been included in the general layout drawing for completeness. Detailed design 

drawings are only submitted for Phase 1A. The landfUl design is presented on Drawings 6 through 27 in 

Permit Attachment Ll, and a list of these drawings is provided on Drawing 1, Sheet 2 (Permit Attachment 

Ll). 

2.5.1 Design of Landfill 

The landful design specifies a double-lined landful with a LCRS above the primary liner and a LDRS between 

the primary and secondary liners. The detailed design presented in Permit Attachment L specifically describes 

the relationship between the existing site topography and the landfUl subgrade. 

2.5.1.1 Nature and Quantity of Waste 

As specified in the Waste Analysis Plan in Permit Attachment F, the Facility will accept RCRA hazardous 

waste and PCB waste, excluding selected waste. The excluded waste is listed in the Waste Analysis Plan 

(Permit Attachment F). 

1l1e wastes which will be accepted for placement in the landful include all wastes listed in Part A of the 

application (presented in Permit Attachment K, Permit Application - Part A). All waste to be placed in the 
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landft.ll must meet LDR treatment standards. Additional details on wastes to be accepted at the Facility can 
be found in Permit Attachment F1, Section 4.1.1, Waste Analysis Plan. 

The total landft.ll will have an area of approximately 100 acres and a capacity of approximately 10 million 
cubic yards of waste. The Phase 1A area will include approximately 35 acres (estimated fmal cover area) and 
have a capacity of approximately 553,200 cubic yards. 

2.5.1.2 Liner Systems 

The liner system will be installed to cover all surrounding earth that may come in contact with waste or 
leachate (see Drawings 9 and 11 in Permit Attachment Ll). The primary system will consist of, from top to 
bottom, a 2-foot layer of protective soil, a geocomposite drainage layer, and a HDPE geomembrane liner. 

The secondary system will consist of a geocomposite drainage layer, HDPE geomembrane liner, geosynthetic 
clay layer (GCL), and 6 inches of prepared subgrade. Both the primary and secondary systems will extend 
over the floor and slope areas of the landfill. 

The primary and secondary geomembrane liners will be constructed of HDPE as defined in the construction 
specifications presented in Permit Attachment L2. This material will have sufficient strength and thickness to 
prevent failure as a result of pressure gradients, physical contact with waste or leachate, climatic conditions, 
stress of installation, and stress of daily operations. The liner systems and geosynthetic drainage layers will 
rest upon a prepared subgrade capable of providing support to the geosynthetics and preventing failure due 
to settlement, compression, or uplifting. 

The liner system will be installed in stages as the landfill expands both in the vertical direction up slope and in 
the horizontal direction by phase. The three horizontal phases oflandflll expansion are shown in Drawings 4, 
6 and 7 in Permit Attachment Ll. The benching technique considered for expansion of the landflll vertically 
up slope is shown in Drawings 8 through 11 (Permit Attachment Ll) for Phase IA. Geosynthetic liner 
component tie-ins for the vertical expansion will be made on the access ramps leading into the landfill. 

Stresses to the liner system can result from consolidation settlement of the subgrade during waste filling and 
localized equipment loading during protective soil placement. The subgrade consists of the 6-inch thickness 
of prepared soil subgrade and the existing ground formations below the landft.ll (see Drawing 7, Permit 
Attachment Ll). Because the existing ground formations have been prestressed by overburden forces prior 
to landfill excavation, additional consolidation settlement during waste filling will be minimal. 

Consolidation settlement of the 6-inch prepared soil subgrade layer will also be minimal because it is limited 
by the thickness of this layer and because this material will be compacted during installation. Localized 
equipment loading to the liner during protective soil placement will be controlled by specifying maximum 
equipment ground pressures in the construction specifications and by monitoring the placement of this 
material. Monitoring can be performed by individuals operating the placement equipment or by grade 
checkers who will observe the material placement to assure that appropriate thicknesses have been installed. 

2.5.1.3 Leachate Collection and Removal System (LCRS) 

The LCRS will be located above the primary liner system. Drawing 12 in Permit Attachment L1 provides the 
design details of the LCRS. A flltered LCRS layer consisting of a geocomposite drainage material will be 
constructed. Within the floor area of the LCRS layer will be the primary leachate collection piping, which is 
used to remove leachate from the landfill during the active life and post-closure care period. The piping as 
shown in Drawing 12 (Permit Attachment Ll) is nominally 8 inches in diameter. 
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As demonstrated in the engineering report (Permit Attachment L), the LCRS will be (1) constructed of 
materials that are chemically resistant to the waste managed in the landfill and the leachate expected to be 
generated; (2) of sufficient strength and thickness to prevent collapse under pressure exerted by overlying 
wastes, waste cover material, and equipment used in the landfill; and (3) designed and operated to minimize 
clogging during the active life and post-closure care period through selection of an appropriate geotextile for 
the filtration application (see Permit Attachment L, Section 3.1.3). 

The LCRS is sloped so that any leachate above the primary liner will drain to one of three sumps. The sumps 
and liquid removal methods will be of sufficient size to collect and remove liquids from the sumps and 
prevent liquids from backing up into the drainage layer. 

The sump will be lined with the same liner system components as elsewhere in the landfill except that the 
drainage layer will expand to include gravel and a compacted clay liner material beneath the primary and 
secondary geomembranes which will fill the sump area. Leachate that collects in the sumps will be pumped 
through a pipe to the surface of the landftll where it will be collected in temporary storage tanks. 

The leachate storage tanks will be chemically resistant, double lined poly tanks anchored to a concrete crest 
pad as shown in Sheets 1 and 2 of Drawing 19 (Permit Attachment Ll). To prevent overftlling of the tanks, 
an individual tank will be installed for each landftll phase, and each tank will be equipped with high-level 
control switches, which will automatically shut down the leachate collection or leak detection sump pumps. 
In addition, an alarm will be activated that will notify personnel that the system requires maintenance. Pumps 
will be hard piped to the leachate storage tanks, and flow meters will be installed to monitor leachate 
pumping from the landfill should a catastrophic tank or pipe failure occur. All piping will be located within 
the concrete tank pad. The pump control panel will be located inside the tank pad with electrical wiring 
enclosed in waterproof conduits. 

Because leachate is generated by the landfill, the leachate collection tanks will be used as 90-day storage units 
and managed accordingly. They are not required to be permitted. 

The sump system will provide a method for measuring and recording the volume of liquid removed. 
Drainage materials will meet the minimum drainage requirements per the specifications. Sump design, ftlter 
fabric selection, floor pipe design, pump design, disposal system design, and action leakage rate (ALR) 
calculations involving removal of leachate flow from a 1-mm2 hole/acre are discussed in the engineering 
report (Permit Attachment L). All pumpable liquid in the sump will be removed in a timely manner to 
prevent the head on the primary liner from exceeding 12 inches. 

2.5.1.4 Leak Detection and Removal System (LDRS) 

The design of the LDRS is similar to the design of the LCRS. The LDRS will be capable of detecting, 
collecting, and removing leaks of hazardous constituents through areas of the primary liner during the active 
life and post-closure care period. A ftltered LDRS layer consisting of a geocomposite will be constructed 
below the primary geomembrane. Within the LDRS layer will be the LDRS piping, which will be used to 
detect and remove liquid from between the primary and secondary liners. The piping arrangement is shown 
on Drawing 18 in Permit Attachment Ll. 

As demonstrated in the engineering report (Permit Attachment L), the LDRS will be (1) constructed with a 
bottom slope of one percent or more; (2) constructed of a geocomposite with a hydraulic conductivity that 
exceeds 1 x 10-2 em/sec; (3) constructed of materials that are chemically resistant to the waste managed in the 
landfill and the leachate expected to be generated; (4) of sufficient strength and thickness to prevent collapse 
under pressure exerted by overlying wastes, waste cover material, and equipment used at the landfill; and (5) 
designed and operated to minimize clogging during the active life and post-closure care period. 
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In addition, the sump and liquid removal methods are designed to be of sufficient size to collect and remove 

liquid from the sump and prevent liquid from backing up into the drainage layer (see ALR calculations in 
Permit Attachment J, Action Leakage Rate and Response Action Plan). A method will be provided for measuring 

and recording the volume of liquid present in the sump and liquid removed. All pumpable liquid in the sump 

will be removed in a timely manner to maintain the head on the secondary liner at less than 12 inches. The 

pump for the LDRS sump is located at the sump's low point so that pumpable liquids can be removed to the 

maximum extent possible. 

2.5.1.5 Vadose Zone Monitoring System 

The vadose zone monitoring sump serves as a detection system for leaking in the secondary LDRS system. 

Located directly beneath the LDRS sump, leakage through the secondary liner system will flow into the 

vadose sump, allowing it to be detected and removed. The vadose pipe and gravel arrangement is similar to 

the LCRS and LDRS arrangements. Drawings 16 through 18 in Permit Attachment L1 show the vadose zone 

in the sump. 

2.5.1.6 Run·Dn/Run·Dff Control 

The run-on/run-off system is designed to be constructed, operated and maintained to control at least the 

water volume resulting from a 24-hour, 25-year storm. The run-on/run-off control system design is provided 

in Permit Attachments Land L1 and Volume IV of the permit application. The purpose of the run-on/run

off control system is to prevent any contamination present onsite from migrating off site by minimizing the 

volume of liquid entering the landfill and therefore, limiting the potential to transport contaminants placed in 

the landftl.l. 
Run-on/run-off will be collected in one of three different collection basins, depending on the source of the 

water. The collection basins are listed and discussed in detail below: 

• The Facility Stormwater Detention Basin 

• The Phase 1A Landfill Stormwater Collection Basin 

• The Phase 1A Landfill Contaminated Water Basin 

The Facility Stormwater Detention Basin is located northwest of the landfill area, as shown on Drawings 6 

and 25 in Permit Attachment Ll. Run-on originating from around the landfill will be directed away from the 

proposed landfill area using unlined landftl.l perimeter ditches (see Drawing 25, Permit Attachment Ll). 

These ditches will prevent water from outside the landfill from entering the active portion of the landfill. 

Based on the topography of the site, the run-on is expected to move from the east/southeast to the 

west/northwest and be diverted to the Stormwater Detention Basin. The Stormwater Detention Basin is also 

intended to collect run-off from the rest of the Facility (not including the landfill) and will be lined with a 

single 60 mil HOPE liner as a precaution. The detention basin will be pumped after rainfall events that result 

in the accumulation of water in the basin. 

The Phase 1A Landfill Stormwater Collection Basin is located at the toe of the inter-phase cut slope in the 

landftl.l, as shown on Drawings 10 and 13 in Permit Attachment Ll. This basin will collect run-off from the 

inactive portion of the Phase lA landfill. During the initial stages of the landfill operation, run-off from the 

landftl.l side slopes above the liner system will be channeled away from the waste by the slope drainage 

interceptor ditch. The water in the Stormwater Collection Basin will be handled as clean water because it will 

not come in contact with the landfill waste. The basin is lined with a single 60 mil HOPE liner. 
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The Phase lA Landftll Contaminated Water Basin is located at the bottom of the Phase lA landfill, as shown 
on Drawing 10 in Permit Attachment Ll. This basin overlies the entire landfill liner system. Run-off from 
the active portion of the landftll, which does not infiltrate into the LCRS, will be collected in this basin and 
will be pumped out of the landfill within 24 hours of a storm event. The water pumped out of the basin will 
be collected using vacuum trucks and sampled and analyzed for hazardous constituents. Contaminated water 
will be treated either in the stabilization process or the evaporation pond, and treatment residuals will be 
disposed of in compliance with appropriate regulations. The contaminated water basin will be maintained to 
ensure that the adequate amount of protective cover soil (2 feet) is present over the liner system. 

2.5.1.7 Wind Dispersal Control Procedures 

Wind dispersal control will consist of a daily soil cover obtained from excavation. Typically, the daily cover 
will consist of soil spread on top of the waste placement area to a depth of approximately 0.5-feet. 

Depending on the local wind conditions, traffic, and the number of fine particles in the soil cover, dust may 
be generated from the surface. Typically, this dust generation is reduced by restricting traffic to 
predetermined haul roads on the surface of the daily cover and applying small amounts of water spray to 
moisten the soil surface. The water will be applied with a water truck equipped with a pump, piping, and an 
array of nozzles that spray very small water droplets onto the soil cover. 

The frequency of the water application depends on the climate and traffic. In areas on the daily cover surface 
where traffic is not present, an occasional water spray will cause a crust to form on the soil surface, inhibiting 
dust formation. Sufficient moisture will be applied to all soil surfaces, including roads, on an as needed basis 
to prevent wind erosion of the daily cover. However, the application of water will be limited so that ponding 
in the landfill does not occur. Because the water is a topical surface application, the majority of it will 
evaporate rather than seep into the waste to become leachate. 

2.5.1.8 Gas Generation Management 

The landftll will receive MSW or C&D waste and gas generated as a result of biological decomposition of 
organic wastes.. Hazardous organic wastes placed in the landftll will meet LDRs, which will limit the organic 
gas generation potential. The hazardous waste acceptance procedures at the Facility will be designed to limit 
receipt of wastes with potential for significant gas generation. The waste acceptance program is described in 
Section 4.3 and outlines the procedures that will be used to test for reactive cyanides and sulfides, other 
reactive chemical groups, waste compatibility, and biodegradability of sorbents. 

During the operational phase of the landfill, periodic checks will be made within the landftll to detect the 
presence of hazardous gases and volatile organics. Surveys of the active landfill surface area and the riser 
pipes with an organic vapor meter (OVM) or comparable device will be performed quarterly to detect the 
presence of organic compounds. PPE levels and respiratory protection levels will be modified accordingly, if 
necessary. This testing will be conducted in addition to the fmgerprint testing conducted on incoming waste. 
The data from both tests will be evaluated to determine what steps are necessary to reduce the generation 
and/or release of these gases to levels which meet prescribed regulatory air quality standards. 

Prior to closure of the landfill, an assessment will be made of the landftll waste gas generating potential. This 
assessment will be based on review of fingerprint test data and data gathered in the landftll during operations. 
Based on this assessment, if it is concluded that gas generation may result in gas build-ups beneath the barrier 
layer of the cover or releases following closure exceeding regulatory air quality standards, then provisions will 
be made to collect and monitor gas generation and release during the post-closure period. If this occurs, the 
latest technology available will be implemented into the construction of the cover system, which may require 
a modification to the Permit. 
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The design of the fmal cover is described in Permit Attachment 0, Closure and Post-Closure Care. 

Additional details of the final cover design are shown in Permit Attachments Land Ll. 

2.5.1.1 0 Landfill Location Description 

The proposed site is in eastern Chaves County, New Mexico. 

Geographic Location 

The proposed site is located in a remote, unpopulated portion of New Mexico, 36 miles from the city of 

Tatum. The primary land use in the surrounding area is ranching, which will not be impacted by landfill 

operations. 

Geologic Setting 

The proposed site is to be developed within impermeable, geologically stable sediments of the Dockum 

Group of Triassic age (see Section 3.4 of the permit application). The base of the proposed landftll will be 

designed to rest on 600-foot thickness of unsaturated mudstone of the Lower Dockum. This thick sequence 

acts as a geologic barrier to potential vertical migration of contaminants. Potential lateral migration 

throughunsaturated Upper Dockum sediments will be retarded by the low permeability of the host sediments 

(siltstones and mudstones) and engineered barriers such as the liner systems. 

2.5.2 Construction 

Construction activities will consist of site preparation; excavation and preparation of landftll bottoms and 

subsurface sides; and construction of the liner, LCRS, and LDRS in accordance with the specifications and 

Permit Attachment M, Construction Quality Assuram-e Plan. 

2.5.2.1 Site Preparation 

Existing site drainage will be modified to route any run-on away from the landfill area. Additionally, drainage 

of the landfill area itself will be modified to route water away from the initial fill area. Access roads and 

wei!:,>hing units will be constructed. A fence will also be installed around the Facility. These components and 

installations are shown in Drawing 4 presented in Permit Attachment Ll. 

2.5.2.2 Excavation and Preparation of Landfill Bottom and Subsurface Sides 

The landftll will be constructed and excavated in sections to allow a smaller portion of the landfill surface to 

be exposed to precipitation at any one time. The initial working area of the landfill will be excavated to 

design depth. The excavated material will be stockpiled on unexcavated soil near the active area for use as 

cover material. The landfill bottom will be sloped toward the central axis of each phase to provide drainage 

of leachate to the sump. The EPA minimum required slope of 1 percent has been exceeded in all cases. The 

upper 6 inches of the subgrade will consist of a soil material which has been sized, moisture conditioned, 

compacted, and trimmed to provide a smooth stable surface for geosynthetic material placement. 
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Permit Attachment M contains the Construction Quality Assurance Plan. Implementation of CQA 
procedures will result in increased leachate collection efficiency and reduced leakage through the landfill and 
evaporation pond liners. Additionally, use of CQA will result in fewer costly repairs to the landfill after 
wastes have been received, fewer occasions of exceeding the ALR, and a decreasing need for corrective 
action. 

The CQA Plan describes the CQA procedures for the installation of the soil and geosynthetic components 
for the hazardous waste landfill, evaporation pond, and other w1its requiring subsurface containment systems 
comprised of soils and geosynthetic components constructed at the Facility. These procedures apply to 
construction of the lining systems and fU1al cover systems, including the LCRS and LDRS systems. 
The objectives of the CQA program include the following: 

• development of a clearly deftt1ed organizational structure within which the project can be 
planned and completed; 

• assurance that the methods, techniques, and procedures used to collect, analyze, verify, and 
report data will produce sound, documented, and defensible results; 

• assurance that equipment or instrumentation used in field or laboratory testing activities has been 
properly maintained and calibrated as required; 

• assurance that the required documentation of quality performance is properly generated and that 
such documentation is adequate and complete for the activity; 

• development of permanent project CQA document files identifiable and traceable to each 
activity; 

• systematic control of items, equipment, materials, or activities not in conformity with established 
requirements or methods, and assurance of prompt and effective corrective action when 
nonconforming conditions are identified; 

• regular evaluation of the adequacy of the CQA program by means of quality audits coupled with 
the effective action necessary to correct deficiencies and prevent recurrence; 

• assurance that technical and CQA personnel are qualified and trained to perform the work 
activities to which they have been assigned; and, 

• assurance that subcontractors and consultants used in assisting project activities have an 
acceptable CQA program or are participating in accordance with the Facility CQA program 
guidelines. 

Upon completion of construction activities, the Facility will submit certification signed by the New Mexico 
registered professional engineer serving as the CQA certifying engineer, which states that the unit has been 
constructed in accordance with the design drawings, Construction Quality Assurance Plan, and Construction 
Specifications and meets the requirement of 40 CFR 264.19. Documentation supporting the certification will 
be maintained in the operating record and will be furnished to the NMED upon request. Wastes will not be 
accepted at the constructed portion of tl1e landftll until the NMED either approves the certification or waives 
tl1e approval requirement. 

2.5.3 Operation 
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The landfill will be operated in a safe and proper manner, in accordance with the following requirements: 

2.5.3.1 Inspections and Monitoring 

Permit Attachment D contains information on inspections and monitoring. 

2.5.3.2 Maintenance and Repairs 

The landfill structure will be maintained through a routine preventive maintenance program which will be 
fully defined in the final site operations plan. Preventative maintenance will involve regular visual inspections 
of the landfill liner (where feasible) and review ofleachate collection and analysis results. Equipment, such as 
pumps, generators, electrical lighting, and warning systems, will be subject to manufacturer recommended 
programs. Preventative maintenance information will be documented and any deviation from normal 
conditions will be closely tracked and corrected as necessary. 

2.5.3.3 Warning Signs 

Permit Attachment B contains information about warning signs. 

2.5.3.4 Record Keeping 

All documentation pertaining to the results of waste analyses, waste compatibility analyses and waste handling 
compliance will be maintained in the Facility operating record. The Facility will be capable of determining 
exactly where a waste has been placed within a three-dimensional grid system. Landftl.l inspection records will 

be maintained on file for at least 3 years, in accordance with 40 CFR 264.15(d) (see Section 5.2.2). 

2.5.3.5 list of Hazardous Wastes to be Placed in Landfill 

The wastes to be placed in the landfill are described in Permit Attachment F. 

2.5.3.6 Specific Requirements for Ignitable/Reactive Wastes 

Wastes that do not meet LDRs, as defined in Section 4.5 of Permit Attachment F, will not be placed in the 

landfill. Therefore, untreated ignitable and reactive waste (as defined in 20 NMAC 4.1) will not be placed in 
the landfill. 

Procedures That Render Wastes Nonreactive 

Reactive waste will be treated or mixed prior to placement in the landfill so that the resulting waste mixture 
no longer meets the definition of reactive waste. 

Procedures for Preventing Reactions 

Reactive waste will be separated from sources of reaction, including but not limited to open flames, smoking, 
cutting and welding, hot surfaces, frictional heat, sparks, spontaneous ignition, and radiant heat. When 
reactive waste is being handled, smoking and open flames will not be permitted. "No Smoking" signs written 
in English and Spanish will be conspicuously placed wherever there is a hazard from ignitable or reactive 
waste. 

Procedures that Render Wastes Nonignitable 
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Ignitable waste will be treated or mixed prior to placement in the landfill so that the resulting waste mixture 
no longer meets the definition of ignitable waste. 

2.5.3.7 Procedures for Protecting Wastes 

Procedures for the handling of incompatible wastes, lab packs, bulk and containerized liquids, and containers 
that are less than full are discussed below. 

Procedures for Ensuring Safe Disposal of Incompatible Wastes 

Procedures for identifying incompatible wastes are discussed in Permit Attachment F. At a nuntmum, 
incompatible wastes will be spaced a sufficient distance apart in the landful to prevent commingling. The 
landftll placement operation will be based on a set of grids along the north end of the landfill and along both 
the east and west sides of the landfill. Incompatible waste will be placed with a minimum of one grid in 
between the loads. Grids are normally spaced at approximately 50 to 100 foot intervals. Therefore, the 
minimum spacing would be 50 feet. 

Procedures for Identifying Contents and Ensuring Proper LandfiUing of Incoming Lab Packs 

Lab packs may be placed in the landfill only if they meet the requirements in 40 CFR 264.316. Containers 
must be non-leaking and appropriate to the waste being contained. Appropriate non-biodegradable sorbents 
will be used. The Waste Analysis Plan presented in Section 4.0 will ensure that lab packs meet all of the 
applicable requirements prior to disposal. As with all other waste, lab packs must be properly characterized 
prior to acceptance at the Facility and meet the LDR treatment criteria prior to disposal. Lab packs will not 
be accepted if incompatible wastes are placed within the same lab pack or if reactive wastes have not been 
treated to render them non-reactive. Lab packs will meet all applicable LDR (40 CFR 268) requirements. 

Special Requirements for Bulk and Containerized Liquids 

Bulk and containerized wastes will not be placed in the landftll unless they meet the requirements in 40 CFR 
264.314. Containers holding free liquids will not be placed in the la.ndflll unless all free liquid has been 

eliminated by absorption, decanting, solidification, or other method. Very small containers, such as ampules 
or containers designed to hold liquids for use other than storage, may be placed in the landfill (40 CFR 

264.314[d]). 

Special Requirements for Containers 

Containers, except those that are very small such as ampules, will be 90 percent full when placed in the 
landfill. Containers less than 90 percent full will be crushed, shredded, or otherwise reduced in volume to the 
maximum extent possible prior to placement in the landftll. 

2.5.3.8 Action Leakage Rate 

The ALR proposed for the landfill is 900 gallons per acre per day (gpad). This proposed ALR was selected 

based on a discussion in the preamble to the January 29, 1992, final rule for Liners and Leak Detection 
Systems for Hazardous Waste Land Disposal Units (57 FR 3462). A discussion of the proposed ALR and 

supporting calculations are presented in the engineering report in Permit Attachment Land Volume VI of the 
permit application. 

The average daily flow rate in the LDRS sump will be calculated in accordance with the Action Leakage Rate 
and Response Action Plan, which is also presented in Permit Attachment J. 
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The elements of the response action plan for the landfill and evaporation pond include (1) reducing the head 
on the liner to the maximum extent possible to aid in the prevention of leaks, (2) determining the failure 
mechanism of any leaks, and establish procedures to minimize the potential for reoccurrence of this failure 
mechanism, and (3) responding immediately and appropriately to a leak exceeding the ALR. Each of these 
elements is described below. The response action plan will apply to both the landfill and the evaporation 
pond. Activities that apply to the landfill only are specified. 

Reducing the Head on the Landfill Liner 

The head on the liner will be reduced by: 

• monitoring the leachate collection system sumps weekly and after all significant precipitation 
events; 

• removing pumpable liquids from the sumps when monitoring indicates the presence of 
liquid. A reasonable effort will be made to remove as much liquid as possible. As previously 
described, it is standard landftll design practice to locate a low point or sump box in the base 
of the landfill sump. The pump for the sump is located at this low point, and it is from here 
that pumpable liquids are removed to the maximum extent possible; and, 

• if water ponds on the surface of the daily cover due to a heavy rain event, vacuum trucks will 
be utilized to remove as much of the standing water as possible before it can seep into the 
waste. 

Leak Detected Below the Action Leakage Rate 

Flow rates less than the ALR are expected under normal operating conditions. However, the following 
actions will be taken in response to a leak below the ALR: 

• determine whether the leak can be attributed to some operational disturbance such as an 
equipment or power failure; 

• verify that the sump pump is working as designed; 

• increase the pump rate on the leachate collection system pumps; 

• for the landfill only: remove all standing water, if any, from the surface of the landfill; 

• assess operations to determine if waste receipt should be temporarily curtailed or waste 
should be removed for inspection, repair, or controls; 

• determine if the flow rate varies with precipitation; 

• for the landftll only: repair any damage to the exposed portion of the liner in a manner 
which conforms to original design specifications and by qualified technicians in accordance 
with the CQA Plan (see Permit Attachment M).; 

• document any damage and repairs in the Facility operating record; and 
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• investigate alternative sources of liquids. 

Leak Detected Above Action Leakage Rate 

If a leak is detected above the ALR, the following actions will be implemented in response: 

• Notify the NMED in writing of the exceedance within 7 days of the determination; 

• Submit a preliminary written assessment to NMED within 14 days of the exceedance 

determination, as to the amounts of liquids, likely sources of liquids, possible location, size, 

and cause of any leaks, and short-term actions taken and planned; 

• Determine, to the extent practicable, the location, size, and cause of any leak; 

• Determine whether waste receipt should cease or be curtailed, whether any waste should be 

removed from the unit for inspection, repairs, or controls, and whether or not the unit 

should be closed; 

• Determine any other short-term and long-term actions to be taken to mitigate or stop any 

leaks; 

• Within 30 days after the notification that the action leakage rate has been exceeded, submit 

to NMED the results of the determinations described above, the results of the actions taken, 

a description of the actions planned; 

• Monthly, as long as the action leakage rate continues to be exceeded, submit a report to 

NMED summarizing the results of any remedial actions taken and platmed; at1d 

• In making the determinations described in this section, either conduct the following 

investigation or document why such atl investigation is not needed: 

2.5.3.1 0 Closure 

0 Assess the source atld amount ofliquid from each source collected in the sump. 

0 Conduct a hazardous constituent at1alysis of the liquid collected in the sump atld use 

the results to help identify the source(s) of the liquid and possible location of atly 

leaks as well as the potential hazard associated with the liquid and its mobility. 

0 Assess the seriousness of at1y leaks in terms of potential for escaping into the 

environment. 

A description of lat1dftll closure is provided in Permit Attachment 0, Closure Plan. 

2.6 TREATMENT IN EVAPORATION POND 

Only waste that meets LDR treatment stat1dards will be placed in the evaporation pond. Waste will be 

received from off site generators atld from the leachate collection system associated with the lat1dftll or other 

site units (i.e. waste storage areas). Evaporation will be the only treatment occurring in the evaporation pond. 
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The Facility is proposing design and operating practices for the evaporation pond in accordance with 40 CFR 
264.221. The evaporation pond design is provided on Drawings 28 through 32 in Permit Attachment L1 and 
will have an approximate operating capacity of 5.2 million gallons over an approximate area of 78,600 square 
feet. 

The evaporation pond has been designed as a double-lined unit with a LDRS between the primary and 
secondary liners. The unit is designed and will be constructed, maintained, and operated to prevent 
overtopping resulting from normal or abnormal operations; overftlling; wind and wave action; rainfall; run
on; malfunctions of level controllers, alarms, and other equipment; and human error. 

2.6.1.1 Liner System 

The liner system, shown in Drawings 29 and 32 of Permit Attachment Ll, will include a primary (top) 
geomembrane liner above a geonet layer and a secondary (bottom) geomembrane liner, supported by 3 feet 
of compacted clay liner material with a hydraulic conductivity of no more than 1 x 10-7 em/sec. Soil liner 
leachate compatibility tests (two stage permeability testing using ASTM D 5084) will be conducted prior to 
construction. In addition, a test fill will be constructed, as per the procedures outlined in the CQA Plan 
contained in Permit Attachment M. Soil liner compatibility is normally not a problem unless the leachate 
contains high concentrations of organics (Eklund, 1985; Peterson and Gee, 1985; Mitchell and Madsen, 1987; 
Finno and Schubert, 1986; Lo et al., 1994; Day, 1994; Shackelford, 1994). Permit Attachment F1, the Waste 
Analysis Plan, does not allow the site to accept high concentrations of organics, therefore the soil and 
leachate compatibility is not expected to be a problem. 

The compacted clay surface will provide a stable fow1dation for the liner and resistance to pressure gradients 
above and below the liner. The evaporation pond liner system will be located on top of the excavated 
subgrade which will be located approximately 15 feet below the existing ground surface. At this depth the 
basal portions of the evaporation pond will lie in either the Quatemary sand or Upper Dockum units. 
Settlement evaluations presented in the engineering report (see Appendix E in Volume V of the permit 
application) demonstrate that either of these units will adequately serve as a foundation for the evaporation 
pond. Near surface evaporation pond slope areas will be located on top of Quatemary soil materials. The 
engineering report also presents settlement evaluations for the evaporation pond subgrade within the 
Quatemary soil materials and stability evaluation of any load bearing embankments. 

Design and operating practices, together with the geologic setting of the Facility, will prevent the migration of 
any hazardous constituent to adjacent subsurface soil, surface water, or groundwater. The top liner is 
designed to minimize the migration of hazardous constituents through the liner system during the active life 
and closure period of the evaporation pond. A 60-mil HDPE geomembrane material will be used for the 
primary liner component. HOPE liners have been shown to be chemically resistant to landftllleachates based 
on operational performance and on EPA 9090 compatibility tests conducted on actual landfill leachates and 
synthetically generated leachates. Calculations that define the stresses on the evaporation pond liner system 
due to thermal expansion and contraction are also provided in the engineering report (Appendix E, Volume 
VI of the permit application). 

Drawing 32 in Permit Attachment L1 shows that the bottom liner will be a two-component system, including 
a geomembrane and a compacted clay liner. The lower component, the 3 feet of compacted clay, will 
minimize the migration of hazardous constituents if a breach through the upper components occurs. 

Material for the evaporation pond compacted clay liner will be siltstone or mudstone obtained during landfill 
excavation within the Upper Dockum. During landfill excavation, appropriate siltstone and mudstone 
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materials will be stockpiled and if necessary, conditioned such that compacted soil liner specifications are met. 

The test results presented in Appendices D and E (Volumes V and VI of the permit application) indicate that 
the unprocessed material has an intact permeability close to 1 x 10-7 em/sec. Therefore, with processing, the 

material can be placed and compacted to meet the permeability specification of 1 x 10-7 em/sec or less. 

Additional laboratory tests will be conducted on processed siltstone and mudstone samples during the test fill 
program to confirm their permeability characteristics. 

The liners will be constructed of materials that will be chemically resistant to the waste managed in the 
evaporation pond and any liquid that has accumulated in the leak detection system. The liner system 
materials will have appropriate chemical properties and sufficient strength and thickness to prevent failure as 
a result of pressure gradients, physical contact with the waste or leaked liquid to which they are exposed, 
climatic conditions, the stress of installation, and the stress of daily operation. 

Information pertaining to the chemical properties and physical strength of the liner system materials was 
supplied by the manufacturer and is included in the construction specifications presented in Volume IV of 
the permit application. 

The geonet drainage system is capable of effectively minimizing the head developing on the secondary 
evaporation pond liner. Geonet clogging, which reduces the overall drainage capacity, has been incorporated 
into the design of the drainage system as a factor of safety. This safety factor has been applied in the ALR 
calculation presented in the engineering report (Permit Attachments Land J). This approach is suggested in 
EPA guidance for determining the ALR in the preamble to the January 29, 1992, final rule for Liners and 
Leak Detection System for Hazardous Waste Land Disposal Units (57 FR 3462). 

Stresses on geosynthetics during installation are likely to be negligible. The evaporation pond slope lengths 
will be less than 40 feet, and the slope ratio is relatively shallow, causing little tensile stress to be exerted in the 
liner. Also, there will be no horizontal seams in the geosynthetic liner material. Traditional anchoring 
methods will be used. 60-mil HDPE material will be used, which, when properly installed and welded, is of 
sufficient tensile strength to withstand the stresses of installation. 

2.6.1.2 Leak Detection and Removal System/Vadose Monitoring System 

The LDRS consists of a geonet layer of cross-linked ribbed HDPE, a sump, and associated detection and 
liquid removal pipes. A pump located in the LDRS pipe will be used to remove leachate accumulating in the 
leachate collection systems. When leachate accumulates, it will be pumped to a tanker truck and either 
returned to the evaporation pond, stabilized in the onsite treatment unit, or stored in one of the liquid waste 
storage tanks. 

The LDRS unit will have the following characteristics: 

• be constructed with a bottom slope of 1% or more; 

• be constructed of synthetic or geonet drainage materials with a minimum transmissivity of 5 x 
10-3 m2 I sec; 

• be constructed of materials that are chemically resistant to the waste managed in the evaporation 
pond and any leachate generated in the landfill; 

• of sufficient strength and thickness to prevent collapse under pressure exerted by overlying 
wastes, and equipment used at the evaporation pond; 

A-33 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

• designed and operated to minimize clogging during the active life and closure period of the 
evaporation pond; and, 

• constructed with sump and liquid removal methods. 

LDRS details are presented in Drawing 32 in Permit Attachment Ll. The LDRS will be sloped so that any 
leachate below the primary liner will drain to the centrally located sump. The sump pit design is also shown 
in the drawing. 

The collection system has been designed to be of sufficient size to collect and remove liquids from the sump 
and prevent liquid from backing up into the drainage layer. A sump pump and associated piping will be 
installed in the lower portion of the sump. The sump system will be covered with gravel to bring the area to 
the level of the evaporation pond floor. The gravel will serve as an expanded drainage layer providing space 
for the piping. 

The sump system will be provided with a method for measuring and recording the volume ofliquids present 

and the volume of liquid removed. All pumpable liquids in the sump will be removed in a timely manner to 
maintain the head on the bottom liner below 12 inches. 

A pump operating level will be established to ensure that backup into the drainage layer does not occur, and 
the head in the sump is maintained at less than 12 inches. 

Methods and equipment to be used to measure and record liquid handling volumes during evaporation pond 
operation will include survey monuments and elevation rods, flow meters, and fluid level transducers. 
Elevation rods will be placed in the evaporation pond following pond construction. The rods will be fixed to 

a ballasted base, which will rest on the primary geomembrane liner. The rods will have graduated markings 
from which pond liquid elevations and critical freeboard levels can be observed and pond volumes can be 

determined. Rod elevations will be checked periodically by survey. Flow meters will be used to record 
volumes of liquid discharged into the pond and removed from the LDRS drainage system sump. The 

transducers located in the LDRS sump will provide a reading for the liquid levels in the sump at any time 

during operation. The evaporation pond vadose monitoring sump serves as a detection system for leakage of 
the LDRS sump. Leakage through the secondary liner system will flow into the vadose sump. This will allow 

the leakage to be detected and moved. The vadose pipe and gravel arrangement is similar to the LDRS 
arrangement. 

2.6. 1.3 Separator Berm System 

The evaporation pond design incorporates a separator berm between the two pond sections, Pond lA and 
Pond 1B (see Drawing 28 in Permit Attachment Ll). This pond design provides two independent treatment 
areas. Thus, in the event that a leak should occur in one section of the pond, liquids could be pumped into 
the other section until repairs are completed. Two feet of freeboard will be maintained in the evaporation 
pond at all times. The evaporation pond design and ongoing proper maintenance of the unit will ensure 
sufficient structural integrity to prevent massive failure. The evaporation pond will be of sufficient volume 
and freeboard capacity to contain the 100-year 24-hour storm event. This design capacity, coupled with the 
management of surface water and routine inspections, will help prevent overtopping (see Section 2.6.4.3). 

2.6. 1.4 Run-On/Run-Off Control 
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The run-on/run-off system is designed to be constructed, operated and maintained to control at least the 
water volume resulting from a 24-hour, 25-year storm. Run-on originating off-site will be directed around the 
proposed evaporation pond into the site wide surface diversion channels shown in Drawing 25 of Permit 
Attachment L1, using unlined ditches. 

2.6.1.5 Evaporation Pond Location Description 

As indicated in Drawing 4 presented in Permit Attachment Ll, the evaporation pond, will be located in the 
northwest comer of the active portion of the Facility. 

2.6.2 Construction 

Construction activities will consist of site preparation; excavation, and preparation of the bottom and sides of 
the evaporation pond; construction of dikes; installation of the liners, LDRS and vadose system; and CQA. 

2.6.2.1 Site Preparation 

Existing site drainage will be modified to route any run-on away from the evaporation pond area. Access 
roads and a truck discharge station will be constructed. These engineered controls and components are 
shown on Drawings 4, 5, and 31 in Permit Attachment Ll. 

2.6.2.2 Excavation and Preparation of Evaporation Pond Bottom and Subsurface Sides 

The evaporation pond will be constructed and excavated to a design depth of approximately 15 feet. The 
excavated material will be stockpiled for future use. The evaporation pond bottom will be constructed with a 
2% (approximate) slope toward the central sump location. 

2.6.2.3 Structural Fill Areas 

Areas of the evaporation pond requiring structural fill will be constructed according to the specifications 
presented in Permit Application L2, Section 02110 Site Preparation and Earthwork. 

2.6.2.4 Liner, LDRS, and Vadose System Installation 

Three feet of clay will be installed directly on the excavated subgrade, forming the lower portion of the 
secondary liner. The clay will have a permeability of 1 x 10·7 em/sec or less. A geomembrane liner will be 

placed over the entire clay liner, including the sump area and the separator berm. A geonet layer of cross
linked ribs, which will serve as the LDRS, will be installed next. The sump and associated piping will then be 
installed, and gravel will be placed in the depression to bring the surface level of the sump area to that of the 
evaporation pond floor. A filter geotextile will surround the gravel in the sump area to protect the 
geomembrane liner and to reduce the sediment clogging of the geonet. 

The liners will be installed to cover all surrounding soils likely to be in contact with the waste or leachate. 

The sump pump and pressure transducers (or other) liquid detection device will be installed next to the 
LDRS and vadose pipes during construction. These devices will be attached to a control panel. Any time 
liquids are detected at a specified level, the sump pump will be activated and the liquid will be removed. The 
pump activation level is related to the sump design and pump type selected. The wastewater will be sampled, 
analyzed and handled in accordance with the Facility requirements. 
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Section 2.5.2.3 contains information detailing the CQA Plan. In addition, the CQA plan is contained in 
Permit Attachment M. 

2.6.3 Nature of Waste 

Hazardous wastes which may be placed in the evaporation pond include all wastes listed in Part A of the 
application (Permit Attachment K), provided that LDR treatment standards are met prior to placement of the 
wastes. Potential contaminants in the wastewater will include those found in wastes accepted at the landfill 
and in other wastes as specified in Permit Attachment Fl. In general, these wastes include RCRA hazardous 
wastes and PCB wastes Qess than 50 ppm), excluding the waste types listed in Section 2.5.1.1 and the wastes 
covered by 20 NMAC 4.1.500 (including 40 CFR 264, Subparts BB and cq. 

2.6.4 Operation of the Evaporation Pond 

Operation of the evaporation pond will involve three main activities: (1) waste acceptance and receiving; (2) 
placement of wastewater into the evaporation pond; and (3) inspection, monitoring, and repair of the unit. 
Each of these activities is described below. 

2.6.4.1 Waste Acceptance and Receiving 

Off site generators must provide a full characterization of their waste to the Facility prior to receiving 
approval to ship the waste to the Facility. After approval has been received, shipment of waste to the Facility 
will proceed as described in Section 2.1.2. Tanker trucks will then transport their waste to the tanker 
discharge pad at the evaporation pond. 

Once the waste is received onsite, it will be sampled and fmgerprint tested to verify that it is the same waste 
that was previously characterized. Landfill leachate waste must also be sampled and analyzed prior to being 
placed in the evaporation pond. Waste analysis and fmgerprint testing are more fully described in Permit 
Attachment Fl. This waste analysis and characterization data will be used to ensure that the waste acceptance 
criteria specified in the RCRA permit are met and to identify any safety precautions that must be taken to 
properly manage the waste. 

Following a determination that the leachate from the landfill meets the acceptance criteria, the waste will be 
pumped from the leachate collection tank to a tanker truck. Approved leachate trucks and off site waste 
trucks will transport the waste to the tanker discharge pad at the evaporation pond. 

Landfill leachate collection waste and off site waste that is determined not to meet LDR treatment standards 
will be treated in the stabilization unit or shipped to other appropriate treatment facilities. 

2.6.4.2 Placement of Wastewater into the Evaporation Pond 

Tanker trucks will be unloaded directly into the evaporation pond through a series of hoses, valves and pipes. 
The tanker discharge pad will be constructed of concrete and will be sloped toward the evaporation pond to 
drain any spills or leaks into the pond. Details of the tanker discharge pad are provided in Sheets 1 and 2 of 
Drawing 31 (Permit Attachment Ll). 

2.6.4.3 Inspections, Monitoring, and Repairs 
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The evaporation pond structure and dikes will be maintained through a routine inspection program. The 
volume of liquids in the ponds will be dependent on the waste market. Net evaporation (total evaporation 
minus rainfall) for the site is in the range of 80 inches per year. The freeboard level will be routinely 
inspected to ensure that approved or acceptable freeboard levels are maintained and that overtopping does 
not occur. Pond overtopping will be controlled operationally by maintaining evaporation pond fluid levels 
below the freeboard elevation and by ensuring that any storm water rw1-on from surrow1ding areas is 
diverted around the evaporation pond. Sludge will be removed by vacuum trucks and treated in the 
stabilization bins. Sludge will be removed on a routine basis to maintain the operational level in the pond. 
The vacuum trucks will park on a concrete pad during sludge removal. Sludge will be removed by means of 
pumps and flexible hoses. Vacuum trucks will be washed thoroughly in the truck wash unit after sludge 
removal and transporation to the stabilization bins. Grading of the surrounding surface area has been 

included as a part of the surface water management. Inspections will occur on a weekly basis and after 
storms to detect evidence of deterioration, malfunction, improper operation of overtopping control systems 
or sudden drops in the liquid level. The liner exposed above the operating pond level will be inspected to 
make sure that the liner is not damaged. 

The engineering report includes a discussion of the evaporation pond LDRS ALR (see Section 4.0 in Permit 
Attachment L). LDRS drainage layer flow capacity, LDRS sump capacity, fluid head calculations, and flow 
rate conversions are included, as well as response actions for ALR exceedance. 

The two evaporation pond sections allow for one section of the pond to be removed from service if the 
liquid level suddenly drops for an unknown reason. If liquid losses exceed daily evaporation losses and no 
other reasonable explanation is found, then that section of the evaporation pond will be shut down and 
authorities at the NMED will be notified immediately. If a section of the evaporation pond must be removed 
from service, flow of waste to that section will be stopped, leakage will be stopped by draining the pond to 
below the level of the leak, surface leakage will be contained, and all necessary steps will be taken to repair the 
liner system and prevent a future failure. Responses to such situations, including NMED notification, are 
described in Permit Attachment E, Contingency Plan. 

Additional inspection and monitoring information is provided 111 Permit Attachment B, Procedures to 
Prevent Hazards. 

2.6.4.4 Specific Requirements for Ignitable, Reactive, and/or Incompatible Wastes 

Wastes that are ignitable, reactive, and/or incompatible will not be placed in the evaporation pond at the 
same time. Waste acceptance procedures, described in Permit Attachment Fl, Waste Analysis Plan, will 
ensure that such wastes are not inadvertently placed together in the evaporation pond. 

2.6.4.5 Warning Signs 

Permit Attachment B, Procedures to Prevent Hazards, contains information on waming signs. 

2.6.4.6 Record Keeping 

All documentation pertaining to the results of waste analyses or waste compatibility analyses will be 
maintained in the Facility operating record. Inspection records will be maintained in the inspection log for 
the evaporation pond. 

2.6.4.7 Action Leakage Rate 
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The proposed ALR for the evaporation pond is 1,000 gpad. This ALR was selected based on a discussion in 

the preamble to the fmal rule for Liners and Leak Detection Systems for Hazardous Waste Land Disposal 
Units (57 FR 3462), in which the EPA indicates that an ALR below 1,000 gpad should not be required. 

The average daily flow rate to the sump system will be calculated and recorded weekly during the active life 
and closure period of the evaporation pond to ensure that the ALR is not exceeded. 

2.6.4.8 Response Action Plan 

The response action plan is described in Section 2.5.3.9 and Permit Attachment]. 

2.6.4.9 Closure 

A description of how hazardous waste residues will be removed from the evaporation pond at closure is 
provided in Permit Attachment 0, Closure. 

2.7 OPERATIONS AND MAINTENANCE 

All of the regulated facilities will be constructed in accordance with the Design Drawing, Specifications and 
Construction Quality Assurance Plan presented in Permit Attachments L1, L2, and M, respectively. The 
operations and maintenance of the units will be in accordance with the Operations and Maintenance Plan 
presented in Permit Attachment N. In general, all maintenance and repairs to the facilities will be completed 
to meet the requirements of the original Design Drawings and Specifications and will be monitored in 
compliance with the Construction Quality Assurance manual. 
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As stated in 40 CFR 264.147, an owner or operator of a hazardous waste treatment, storage, or disposal 

facility must demonstrate financial responsibility for bodily injury and property damage to third parties caused 

by sudden accidental occurrences which arise from the operation of the facility. This section of the 

regulations requires that the owner/operator of such a facility provide the administrator one of the following 

instruments at least 60 days prior to the initial receipt of waste; 

1. Liability insurance 
2. Financial test 
3. Letter of credit 
4. Surety bond 
5. Trust fund 
6. Combination of the above 

GMI will submit required documentation demonstrating financial assurance to meet the liability requirements 

at least 60 days prior to receiving the first hazardous waste at the Facility. The financial assurance mechanism 

will comply with requirements in 40 CFR Part 264.147. 
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WASTE MANAGEMENT 

TI1e purpose of this section is to describe the Facility Waste Minimization (WM)/ Pollution Prevention (P2) 
Program, which will be an organized, comprehensive, and continuous effort to systematically reduce waste 
generation during the life of the Facility. As such, the program will be ever-changing and expanding to 40-44 
incorporate new or more effective WM/P2 opportunities as they are developed. The level of detail in this 
description of the WM/P2 Program is commensurate with the level of detail currently available with respect 
to day-to-day operation of the Facility. 

The Facility is committed to the prevention of all forms of pollution and the minimization of all wastes 
generated at its hazardous waste landftll. Source reduction of waste is the company's highest waste 
minimization priority, followed by recycling and reuse. 

For an industrial facility, such as the Facility, a Waste Minimization Program is an important link to providing 
increased protection of public health, employee health, and the environment. As part of its WM/P2 
Program, the Facility will develop a detailed WM/P2 Program Plan as soon as the intricate details of Facility 
operation are more clearly defmed. 

It is anticipated that only insignificant amounts of waste will be generated from site operations. Leachate and 
wastewater may be generated from the wastes placed in the landftll and from precipitation events. Other 
wastes that may be generated include waste oils and other maintenance wastes, office wastes, soil and debris 
from spills, personal protective equipment, excess chemicals, and freon. Not all of these wastes are expected 
to be hazardous. All site-generated waste will be stored, treated, recycled, reused, and/or disposed in 
accordance with applicable regulations. Waste minimization/pollution prevention efforts will be focused on 
all forms of waste, not just those wastes defmed as hazardous in the New Mexico Hazardous Waste 
Management Regulations. 

Waste minimization focuses on reducing the amounts and toxicity of waste materials generated from any 
process or other plant activity and on reusing, recycling, or reclaiming waste materials for future use and 
benefit. It should be noted that the terms waste minimization and pollution prevention will be used 
somewhat interchangeably throughout this section. However, the terms have distinctly different meanings, as 
defined below: 

Waste Minimization 

Waste minimization is the reduction, to the extent feasible, of the amounts and toxicity of waste materials 
after they are generated from any process or other activity. Primary waste minimization techniques include 
reuse, recycling, or reclamation of waste materials for future use and benefit. 

Pollution Prevention 

Pollution prevention is the use of any process, practice, or procedure to prevent the generation of waste. 
Examples of primary pollution prevention techniques include material substitutions (e.g., nonhazardous 
materials used in place of hazardous materials), process changes, and procedural improvements. 

9.1 BRIEF HISTORY OF WM/P2 IN THE UNITED STATES 

Current trends in environmental policy and regulation indicate a move from pollution control to pollution 
prevention and waste minimization in the private sector. Throughout the 1980s, the United States became 
increasingly aware of the environmental damage and restoration costs associated with past improper disposal 
of hazardous wastes. In the 1984 HSWA to RCRA, Congress declared that it is: 
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... the national poliry if the United States that, wherever feasible, the generation if 
hazardous waste is to be reduced or eliminated as expeditiousfy as possible. Waste that 
is nevertheless generated, should be treated, stored, or disposed if so as to minimize 
present and future threat to human health and the environment. From HSW A, 
Congress clearfy intended a hierarcf?y if actions for managing the nation's waste problems, 
with priority given to reduction or elimination if 111aste over treatment, stora,ge, and 
disposal if waste cifier it has been generated. 

The Pollution Prevention Act of 1990 expanded this concept to include all forms of environmental pollution. 
This statute calls pollution prevention a "National Objective" and establishes a hierarchy of environmental 
protection priorities as national policy. The order of priority is summarized as follows: 

1. Reduction or elimination of waste prior to generation (source reduction) is the best option. 

2. Recycling and reuse of waste that is generated is the second best option in cases when pollution cannot 
be prevented. 

3. Treatment (reclamation or toxicity reduction) of waste that is generated is the next best option in cases 
where feasible prevention and recycling opportunities are not available or possible. 

4. Disposal of generated waste is the least desirable option. 

9.2 PURPOSE AND OBJECTIVES OF THE FACILITY WASTE MINIMIZATION/POLLUTION 
PREVENTION PROGRAM 

The purpose of this section is to describe the Facility WM/P2 Program. This Program will establish the 
strategic framework for integrating waste minimization and pollution prevention into all Facility activities. 
The objectives of the Program are the following: 

• raising employee awareness about the reasons for and benefits of a WM/P2 Program and instilling a 
desire to minimize waste at the lowest organizational levels possible; 

• describing planned initiatives that support and promote WM/P2 through various trauung 
opportunities, including recycling, reuse, and recovery programs, and good housekeeping practices; 

• adapting and implementing existing technologies as rapidly as possible to reduce waste generation at 
the source and to recycle waste products; and, 

• reducing all forms and categories of waste to the lowest extent practical. 

9.3 BENEFITS OF THE FACILITY WASTE MINIMIZATION/POLLUTION 

The Facility WM/P2 Program, like all effective waste minimization programs, will yield numerous benefits 
and advantages, which are either tangible or intangible. Some of these benefits are listed below: 

• reduced waste management costs, including labor and disposal costs; 

• reduced regulatory compliance costs, including inspection costs and possible fines; 

• reduced raw material costs; 
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• reduced potential for releases of hazardous chemicals and wastes; 

• increased worker safety; and, 

• reduced civil and criminal liabilities under environmental laws. 

9.4 ELEMENTS AND GOALS OF THE FACILITY WM/P2 PROGRAM 

As previously mentioned, the Facility will continue to expand and refine its WM/P2 Program during the life 
of the Facility. The elements of the Program include those methods commonly used to form the baseline, or 
starting point, for effective WM/P2 Programs. The elements and goals of the Program are listed below as 
action-items to be completed during the initial phases of Facility operations. Such listings are standard 
practice in the industry since many of the elements, waste generation levels for example, cannot be 
determined until after the Facility begins operation. The personnel tasked with oversight of this program will 
also oversee the planning, development, and implementation of the WM/P2 reduction methods and activities 
outlined below. 

• develop and establish a written policy statement that describes why the WM/P2 Program is being 
implemented, how it will be implemented, and who will implement it. The policy statement will be 
issued from the highest level of management. The policy will be provided to each employee at the 
start of employment and will be reviewed during RCRA training and ammal refresher training; 

• assign Facility pers01mel to oversee, plan, develop, and implement the elements of the WM/P2 
Program; 

• establish support for the program at all levels in the company; 

• determine a waste generation baseline at the site and establish a tracking method and waste 
minjmization goals; 

• establish a procurement control program to ensure the purchase of environmentally friendly 
materials and products while preventing the procurement of prohibited items from the site; the 
Facility will endeavor to reduce or eliminate the use of hazardous materials from its operations; 

• muunuze the quantities of virgin products and raw materials allowed such as sorbents and other 
materials used in the stabilization process into the landftll. The Facility will endeavor to utilize other 
wastes (e.g., fly ash) in the stabilization process rather than virgin materials; 

• establish reuse, recycling, recovery, and conservation programs to minimize the volume of generated 
waste requiring disposal or treatment; examples of such programs i.nclude paper, aluminum cans, 
cardboard, scrap metals, oil, batteries, and surplus materials and chemicals; 

• establish good-housekeeping practices that promote WM/P2; an example of this type of practice is 
the requirement to remove packaging materials from chemicals, products, and equipment before they 
are introduced into the disposal area or contamination-control areas to avoid cross contamination; 

• establish a WM/P2 awareness program and train employees, as appropriate; 
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• prepare a WM/P2 plan and update it annually or as appropriate; 

• perform an assessment of waste minimization/pollution prevention opportunities; an example of this 
type of opportunity is: installation of air conditioning refrigerant reclamation systems; and, 

• determine the feasibility of implementing the WM/P2 projects and proceed as appropriate with 
project implementation. 

9.5 PROPOSED ELEMENTS OF THE FACILITY WM/P2 PROGRAM PLAN 

The Facility will establish a WM/P2 Program Plan when operational details of the Facility, such as the 
chemical and equipment procurement processes and the actual level of waste generation, are determined. 

The WM/P2 plan will include the following elements, as appropriate: 

• the written policy statement for WM/P2; 

• a description of the roles and responsibilities of Facility personnel with respect to WM/P2 and a 
brief description of how Facility groups will work together to reduce waste generation and energy 
consumption; 

• a plan or method for publicizing and gaining support for the program and communicating the 
successes and failures of waste minimization efforts (i.e., employee awareness program); 

• a description of how employees will be informed about WM/P2 requirements and expectations 
(possibly within the context of other Facility training courses); 

• a description of waste-generating processes, including a clear definition of the types and quantities of 
materials generated from each process; 

• a description of recycling, reclamation, treatment, and disposal programs used by the Facility and the 
types of wastes and materials that are included in these programs; 

• descriptions of other WM/P2 programs and initiatives; 

• reporting requirements; 

• a description of WM/P2 goals for the Facility; 

• a description of the Facility's chemical and material procurement process; 

• a review of the costs of waste management and disposal, both onsite and at other facilities; 

• criteria for prioritizing candidate WM/P2 processes, activities, and waste streams for future 
implementation; and, 

• an evaluation of the effectiveness of the WM/P2 Program and activities. 
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I OWNER DISTANCE DIRECTION 

~-· Marley Ranch Approximately 2.9 Miles East-Southeast 

Bill Kolb - KOBR TV Towers Approximately 4.5 Miles East 

KOBR TV - two dwellings Approximately 4.5 Miles East 

Pearce Ranch Approximately 4.5 Miles Southeast 

Sand Ranch Approximately 6.3 Miles Northeast 

Jack Luce Ranch Approximately 6.5 Miles Northeast 

Pearce Ranch Approximately 7 Miles West 

Buddy Fort Ranch Approximately 7 Miles East-Southeast 

Sand Ranch Approximately 7.2 Miles Northwest 

Bill Rushing Approximately 8 Miles Northeast 

Tivis Ranch Approximately 8.2 Miles Southeast 

Johnson Ranch Approximately 9.7 Miles North 

~I 
RESIDENCES WITHIN A TEN MILE RADIUS 

Figure 1-3 
TRIASSIC PARK WASTE DISPOSAL FACILITY 

I AuloCAO FILE GAII()Y.,:IGI·] 



PERMIT ATTACHMENT B 

PROCEDURES TO PREVENT HAZARDS 
Modified from the Permit Application, Volume I, 

Sections 5.0 through 5.1.2, 5.2, and 5.3 through 5.5.3 



Dectmber 199 7 (Revised March 2001) Triassic Park Waste Disposal Facility- ProadNres to Prevent Hazards f B-1 

PERMIT ATTACHMENT B 

PROCEDURES TO PREVENT HAZARDS 
Modified from the Permit Application, Volume I, 
Sections 5.0 through 5.1.2 and 5.3 through 5.5.3 

5.0 PROCEDURES TO PREVENT HAZARDS 

This section provides information on the prevention of hazards to both the public and the 
environment_ Specific procedures for implementing those safeguards will be developed during the 
construction phase of the project and prior to Facility operations. 

The engineered barriers for the mitigation of hazards discussed in this section are shown in design 
drawings contained in Volume III. 

5.1 SECURITY PROCEDURES TO PREVENT HAZARDS 

Security at the Facility will be provided by security guards, fences surrounding the Facility and 
warning signs. Each of these is described in the following sections. 

5.1.1 Barrier and Means to Control Entrance 

The Facility will be bounded by a barbed-wire fence. The active portion of the Facility (i-e. the 
processing area) will be bounded by an additional fence with two access gates located in the northern 
portion of the Facility. The northwest gate will remain locked at all times and Will serve as a 
secondary or emergency entrance/ exit. Access into the Facility will be controlled by means of the 
primary gate, located in the northeast comer of the Facility. The gate will be fitted with a cattle guard 
to prevent livestock from entering the Facility. A security guard post will be located at this entrance 
gate and will be attended 24 hours a day. The fence, gates, and guard will provide adequate access 
control and will prevent unwitting entry of persons or livestock to the active portion of the Facility. 

Visitors will be required to sign a visitors log prior to movement in or around the Facility. Each 
visitor will be issued a security badge, which will be worn while the visitor is onsite. The badge will 
be worn on the visitor's outermost garment in a clearly visible location above the waist. The security 
guard will be responsible for ensuring that all visitors comply with these requirements. Visitors will 
be escorted unless other arrangements are made with Facility personnel. 

5.1.2 Warning Signs 

Warning signs stating "Danger - Unauthorized Personnel Keep Out" will be posted at the site 
entrance and every 50 feet along the perimeter fence. The signs will be posted in English and 
Spanish and will be legible from a distance of at least 25 feet. If ignitable wastes are stored or treated 
in the area, a ''No Smoking" sign will also be posted. 

5.2 INSPECTION PROCEDURES 

This section of the permit application provides written inspection guidelines and an inspection 
schedule for the Facility in accordance with 20 NMAC 4.1. 
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5.2.1 General Inspection Procedures 

Facility personnel will conduct inspections of all equipment and structures as frequently as necessary 

to prevent, detect, or respond to environmental or human health hazards. Inspection records 

describing malfunctions, deteriorations, operator errors, and discharges that may cause or contribute 

to a release of hazardous waste constituents to the environment or that may be a threat to human 

health will be kept at the Facility administration building for three years from the date of the 

inspection. Specific inspection procedures are outlined in Sections 5.2.2 through 5.2.10. 

Personnel will receive general training about hazardous waste inspections as part of the Facility 

hazardous waste training program. Personnel responsible for inspecting particular equipment or 

areas of the Facility will receive classroom and/ or on-the-job training in inspection procedures. 

Inspection procedures will be described in the operating manual, which will be located in the EC's 

office. 

Facility guards will make rounds of the Facility at least once daily to detect any unauthorized entry to 

the Facility or any other abnormalities. The guards will not use inspection checklists, but they will 
notify the Emergency Coordinator (EC) and/ or emergency response personnel of any spills or other 

emergencies. Requirements for the EC and/ or emergency response personneL subsequent to an 

inspection notification, are outlined in the Contingency Plan in Section 6.0. 

5.2.1.1 Inspection Checklist 

Inspection checklists and an inspection schedule have been developed to ensure that inspections 

occur at appropriate frequencies. An inspection schedule matrix is provided in Table 5-l. This 

matrix will be expanded, as necessary, to reflect new equipment or changes to existing equipment 

inspection frequencies. 

Inspection frequencies will vary according to the type and age of the equipment, the frequency of its 

use, and its importance in preventing environmental incidents. The inspection frequencies provided 

in Table 5-1 show that inspections will occur frequently so that problems can be identified in time to 

correct them before harm is done to human health or the environment. 

The inspection checklists will identify the name of the inspector, date and time of the inspection, 

frequency of inspection, specific items to be checked, any notations or observations of abnormalities, 

and the nature and date of any corrective actions taken. Checklists are provided in Appendix I, 

Volume II. The inspection schedules will be kept in the EC's office. 

\Vhen new or modified equipment is installed or used at the Facility, the inspection procedures, 

forms, and schedule will be revised to reflect these changes and submitted to NMED. 

5.2.1.2 Remedial Action 

Facility personnel or contract personnel will remedy any deterioration or malfunction of equipment 

or structures encountered during inspections. The remedy will be completed in sufficient time to 

ensure that the problem does not result in an environmental or human health hazard. 

All repairs to permitted portions of the Facility will be made in accordance with the original 

construction specifications and Construction Quality Assurance (CQA) plan. 
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If a hazardous or potentially hazardous condition is identified, the EC, as specified in the 
Contingency Plan (Section 6.0), will be notified immediately to assess the situation and determine 
how to correct the situation and whether the Contingency Plan should be implemented. 

This sHbmittal slfjJersedu all previoHS information. 
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5.2.2 Landfill Inspection Procedures 

Landfill liners and the cover will be inspected during and immediately after installation in accordance 
with the CQA Plan, which is discussed in Section 2.5.2.3. 

The landfill and associated equipment will be inspected weekly and after storms unless otherwise 
specified. Records of the inspections will be maintained in the operating record, which will be kept 
in the administration building. 

If deterioration or any other abnormalities are noted during inspection of the landfill or associated 
components, the inspector's supervisor will be notified and will determine the appropriate course of 
action for correction. If the supervisor is not available, the EC will be summoned to make the 
determination. 

The landfill will be inspected by properly-trained personnel weekly and after storms for such items as 
spills, leaks, odors, wind-blown particulate matter, any evidence of deterioration of the landfill itself, 
and any malfunction or improper operation of the run-on/ run-off control systems. All inspections 
Win be documented on the landfill inspection checklist, described in Section 5.2.1.1 and found in 
Appendix I 0f olume II) of the application. Inspection checklists will be kept for at least 3 years, in 
accordance with 40 CFR 264.15(d). 

During the active life and during closure of the landfill, the LCRS and LDRS will be checked daily 
for the presence of liquid. The amount of water in the system can be used to determine if the system 
is functioning properly. The system will either be inspected through the cleanout pipe, which is 
connected to the primary collection pipe and the sump riser pipe, or with magnehelic gages or other 
liquid detection devices, if they are installed. The leachate collection tank will be inspected in 
accordance with the procedures outlined in Section 5.2.5. 

During the operational phase of the landfill, periodic checks will be made within the landfill to detect 
the presence of hazardous gases and volatile organics. Surveys of the active landfill surface area and 
the riser pipes with an Organic Vapor Meter (OVM) or comparable device will be performed 
quarterly to detect the presence of organic compounds. 

If it is evident that particulate matter from the landfill is subject to dispersal by the wind, the active 
portion of the landfill will either be covered or managed to control the dispersal (see Section 2.5.1.7). 
Adding water to prevent wind erosion will be limited so that ponding in the landfill does not occur. 
If the dispersion is noted during an inspection, the landfill supervisor will notify the sprayer truck 
operator to rectify the situation. 

The stormwater collection and holding unit associated with the run-off/run-on control systems will 
be inspected to ensure that liquid has not accidentally accumulated. The collection system will be 
emptied as quickly as possible to ensure that the design capacity of the system is not exceeded. 

5.2.3 Evaporation Pond Inspection Procedures 

Evaporation pond liners will be inspected during and immediately after construction and installation 
in accordance with the CQA Plan, which is discussed in Section 2.5.2.3. 

While the evaporation pond is in operation, it will be inspected daily to detect any sudden drops in 
the level of the pond's contents and to measure the volume of and remove any liquid that has 
accumulated in the leachate collection and leak detection sumps. The daily inspections will also serve 
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to ensure that there is no potential for overtopping by wind or wave action. Since all discharges into 
the pond will be monitored, visual inspections will be adequate. 

Other inspection items, such as condition of berms, warning signs, and surrounding area, will be 
checked weekly and after storms. Weekly visual inspections will also be conducted to verify the 
integrity of the liners and associated systems. Visible portions of the leachate collection pipes and 
pump will be visually inspected weekly for deterioration. The concrete pad for tanker discharge will 
be visually inspected weekly for accumulation of liquids. The area around the pond will be inspected 
weekly for any signs of deterioration, leaks, erosion, etc. The evaporation pond berms will be 
inspected for any sign of abnormal deterioration, which may include excessive sloughing or the 
development of significant cracks. All of the above inspections will be used to assess the integrity of 
the surface impoundments. 

An inspection checklist for the evaporation pond is provided in Appendix I, Volume II. 

5.2.4 Container Storage Area Inspection Procedures 

Weekly visual inspections of container storage areas (drum storage area and roll off storage area) will 
be performed to identify the status of warning signs, condition of containers and labels, availability 
and accessibility of spill control and PPE, and the adequacy of aisle space and access/ egress routes. 
Containers will be inspected for any signs of excessive corrosion, buckles, dents, holes, other 
structural defects or deterioration, and over-pressurization. An inspection checklist for container 
areas is provided in Appendix I in Volume II. 

If a container is found to be in poor condition, the inspector's supervisor will be notified, who will 
either arrange to transfer the hazardous waste to a new container, repair the existing container as 
specified by the manufacturer, or place the container in an overpack drum. 

Containers used for storing liquids will be stored in a secondary containment area described in 
Section 2.2. These areas will be inspected weekly during the container storage area inspections. The 
inspections will focus on (1) the condition of sump pits and trenches to ensure that they are free of 
cracks or gaps and are sufficiently impervious to contain leaks, spills, and accumulated liquids until 
the collected material is detected and removed; (2) pump operation; and, (3) placement of containers 
to ensure that designed liquid flow paths are not obstructed. A record of the inspection will be 
maintained in the operating record, which will be kept in the administration building. 

Spilled or leaked waste or accumulated precipitation that requires removal to prevent overflow of 
collection systems that is identified during inspection will be removed in a timely manner. 

5.2.5 Tank Inspection Procedures 

Tanks containing or treating waste will be inspected daily. Tanks containing waste include the liquid 
waste storage tanks and the leachate storage tanks for the landfill. These inspections will focus on 
the status of warning signs, the adequacy and availability of spill control and PPE, the adequacy of 
access routes, and the condition of the tanks, ancillary equipment, and monitoring and leak detection 
systems. The inspection will focus on (1) overfill control; (2) equipment condition to detect any 
signs of corrosion or releases of waste from the tanks or ancillary equipment; (3) data gathered from 
monitoring and leak detection equipment to ensure that the tank system is being operated in 
accordance with design specifications; and, (4) the Cathodic Protection Systems, as installed. 
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Secondary containment areas in which tanks are located will be inspected daily during the tank 

inspections. These inspections will focus on the condition of the containment surface to ensure that 

it is free of cracks or gaps and is sufficiently impervious to contain leaks, spills, or accumulated 

liquids until the collected material is detected and removed. Inspection records will be maintained in 

the Facility operating record, which will be kept in the administration building. An inspection 

checklist for tanks is provided in Appendix I in Volume II. 

5.2.6 Stabilization Unit Inspection Procedures 

Inspection of the stabilization unit will be conducted according to the procedures specified in Section 

5.2.5. The inspections will be conducted on days when the unit is operating and daily when waste is 

in storage. Additional inspection requirements are described in Section 2.4.6. Inspection records will 
be maintained in the administration building. The concrete vault area will be inspected monthly. If 

liquids are found they will be removed with a portable pump and transported to the liquid waste unit. 

5.2.7 Security Equipment Inspection Procedures 

Security inspections will be conducted daily and will include the following elements: 

• visual inspection of the warning signs at all approaches to the Facility to ensure that the signs 

are present, legible, and securely attached to the fence; 

• inspection of the Facility perimeter to ensure the integrity of the fence and gate by looking 

for signs of erosion of soil at the fence posts and corrosion or vandalism to the fence, fence 

posts, or locks; 

• inspection and replacement, as necessary, of lights for the purpose of illuminating the 

Facility at night; 

• inspection of structures for signs of erosion, tampering, or vandalism; and, 

• records of inspections will be maintained in the administration building. 

5.2.8 Safety and Emergency Response Equipment Inspection Procedures 

Safety and emergency response equipment inspections will occur monthly. This category of 

equipment includes first aid supplies; respiratory protection equipment (other than personally issued 

respirators, which will be each employee's responsibility); protective clothing, including hard hats, 

gloves, and suits; fire extinguishers; eye wash stations; safety showers; empty 55-gallon drums; 

shovels; and spill cleanup and decontamination kits. 

A monthly inventory of safety-related supplies and equipment will be performed to ensure that the 

items are available, in good condition, and at designated locations. Inadequate or missing items will 
be replaced or repaired. 

Fire protection equipment, including fire extinguishers and fire hoses, will be inspected monthly and 

after each use to ensure that the equipment is capable of functioning properly and that access to the 

equipment is not blocked. Each ftre extinguisher will be inspected to ensure that the seal around the 

handle is intact, that the pressure gauge indicates that the unit is adequately charged, and that an 

Underwriter's Laboratory listing label is attached to each unit. Building sprinkler systems will be 
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inspected according to manufacturer specifications. Chemical fire-suppression systems will be 
checked to ensure that adequate quantities of the chemical and water exist. The fire-suppression 
vehicles will also be tuned up at least annually and inspected monthly. Records of inspections will be 
maintained in the administration building for each unit. 

The public address (P A) system will be tested daily to ensure proper operation. In lieu of daily 
testing, the Facility may opt to broadcast music 24 hours a day, which ensures proper operation of 
the unit at all times. 

Hand-hdd radios will be tested prior to use each day and periodically throughout the day. The units 
will be recharged after each shift to ensure that they are operating properly. 

5.2.9 Loading and Unloading Area Inspection Procedures 

Waste loading and unloading areas will be inspected daily when in use. The inspections will focus on 
integrity of the containment structure and safety-rdated issues that could lead to hazards or waste 
spills. Signs will be located at each loading and unloading area indicating that equipment or materials 
should not be left unattended as they could be obstructions for the loading and unloading operation. 

Onsite roadways and vehicle traffic areas will be inspected on a preventive maintenance order (PMO) 
schedule to ensure that potential safety hazards, such as road surface deterioration, are minimized or 
avoided. Records of inspections will be maintained in the administration building for each unit. 

5.2.10 Truck Wash Area Inspection Procedures 

The sump and sediment bins will be inspected weekly for the accumulation of sediment and liquids 
in the sump and will be removed to the wash water storage tank. The wash water collected at the 
truck wash area will be sampled according to the Waste Analysis Plan, Section 4.6 and analyzed 
according to the Waste Analysis Plan, Section 4.5.6. 

5.3 PREPAREDNESS AND PREVENTION PROCEDURES 

Preparedness and prevention encompass a wide range of procedures, from communication to 
equipment to arrangements with local authorities. These procedures are discussed in the following 
sections. 

5.3.1 Internal Communications 

Internal communication will be established to meet the needs for each building and area at the 
Facility. Three forms of internal communication systems will be implemented; (1) a PA system will 
be used in the main buildings to alert employees of potential or actual emergencies; (2) in noisy, 
temporary buildings or remote areas of the Facility, hand-held two-way radios will be used to 
communicate emergencies; (3) an audible fire alarm will be located in the permanent buildings. The 
alarm will be used to alert employees of fires but may also be used for alerting them to other 
emergencies in the event that the two other systems described above are malfunctioning. 
Equipment tests will be conducted to assure that internal communication systems are functioning 
properly according to manufacturers specifications. 
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5.3.2 External Communications 

A telephone will be available for operations that occur inside the main buildings. For outdoor 
processing areas without a telephone nearby, hand-held two-way radios capable of summoning 
emergency assistance from local police departments, fire departments, and state or local emergency 
response teams will be available. 

A map identifying the location of telephones at the Facility will be provided to the NMED prior to 
acceptance of waste at the Facility. 

5.3.3 Emergency Equipment 

Emergency response equipment at the Facility includes fire extinguishers and other fire control 
equipment, spill cleanup kits, and decontamination kits. Each processing area regulated storage unit 
will be equipped with flre control and spill response equipment. Equipment in the stabilization unit 
will be used for the tank storage area and roll-off storage area because of their close proximity. A 

detailed description of this equipment, including the content and type, is included in Appendix M in 
Volume II and is discussed in the Contingency Plan contained in Section 6.0. 

A complete list of the contents and location of the various types of kits will be maintained in the 
EC's offlce at the Facility. 

5.3.4 Water for Fire Control 

Permanent buildings at the Facility will be equipped with automatic sprinkler systems and fire 

extinguishers, as required by the National Fire Protection Association (NFP A) code. The sprinkler 
systems will be designed according to NFPA guidelines. Water storage to flght fires outside of 
buildings and the landfill will meet minimum requirements of the New Mexico State Fire Marshal's 
Offlce and be transported by water truck(s). It is expected that landfill flres, in the unlikely event that 
they occur, will be extinguished with a dirt cover. A ready supply of dirt will be available at the 
excavation stockpile and landfill and general facility equipment (dozers, loaders and scrapers) will be 
available to load, haul and place dirt. 

5.3.5 Required Aisle Space 

The aisle between double rows of containers in the drum handling unit will be 30 inches wide, and 
roll-off containers will be placed 4 feet apart and 4 feet from the edge of the berm. Such spacing will 
allow for the unobstructed movement of personnel, fire protection equipment, spill control 
equipment, and decontamination equipment in the event of an emergency. Drums will only be 
stacked one high. 

5.3.6 Arrangements with Local Authorities 

The Facility will make arrangements with local authorities as described in the Contingency Plan (see 
Section 6.0). 

5.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT 

To prevent accidents at the Facility, all individuals responsible for material and waste handling will 
receive classroom and on-the-job instruction in safety awareness, recognition of potential hazards in 
the work place, environmental procedures and policies, and fire prevention and control procedures. 
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Individuals who may come in contact with hazardous waste will receive Occupational Safety and 

Health Administration (OSHA) 40-hour training and annual 8-hour refresher courses. These 

individuals also will be trained in the operation of the equipment and vehicles they will be using to 

perform their duties. 

Safety meetings will be conducted as necessary to discuss safety issues, ftre prevention and control, 

good housekeeping and any problems relating to specific areas of the site. 

5.4.1 Loading, Unloading, and Waste Transfer Operations 

To prevent accidents during loading, unloading, and waste transfer, hazardous waste will be handled 

only by those individuals who have been properly trained in correct handling procedures and proper 

spill response procedures. The emergency brakes of transport vehicles will be engaged and the 

wheels chocked during all loading and unloading operations. Inspection of loading and unloading 

areas is discussed in Section 5.2.9. 

Waste containers will always remain closed during storage, except when it is necessary to add or 

remove waste (e.g. for sampling). This practice will minimize the potential for accidental releases of 

waste. Waste containers will only be stacked one high, which will facilitate inspection, handling and 

storage. 

Wastes will be transferred in approved vehicles over approved routes and the maximum capacity of 

the truck will not be exceeded. Ramps will be installed where necessary to enable fork lifts, dollies, 

or hand trucks to move into or out of secondary containment areas surrounded by berms or curbing. 

Transferring waste from drums to tanks will be accomplished as expeditiously as possible to avoid 

having containers remain open for extended periods of time. 

If ignitable wastes are handled, special precautions will be instituted, including the use of special non

sparking bung wrenches or other tools for opening drums or otherwise handling the waste 

containers, grounding waste containers during waste transfer, and other special handling 

requirements. These precautions, coupled with the procedures for management of ignitable waste 

contained in Section 2.0, will minimize the hazards associated with ignitable wastes. 

5.4.2 Run-Off and Run-On 

Run-off and run-on for the major units are described in the following sections. 

5.4.2.1 Tank Storage, Container Storage, and Treatment Areas 

Run-off and run-on will be prevented in container and tank storage areas and the stabilization unit 

through exterior drainage systems located at the perimeters of these areas, outside of the 

containment systems. The layout of the perimeter drainage ditches is shown on Drawing 25. 

All containment areas associated with tanks or containers will be sloped to remove accumulated 

liquids caused by spills, leaks, or precipitation (for outdoor units). Liquids that accumulate in any 

secondary containment area will be sampled to determine if the liquid is hazardous waste. If the 

liquid is hazardous, the waste will be pumped to a drum or tank and handled accordingly. If the 

liquid is not contaminated, it will be discharged to the storm drainage system. 
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Inspection of the run-off and run-on ditches for the above facilities will be made during weekly site 
inspections and after storms. 
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5.4.2.2 The Landfill and Evaporation Pond 

The landfill run-on control system will be capable of preventing flow onto the active portion of the 

landfill during peak discharge from at least a 24-hour, 25-year storm. The run-on control system will 
consist of unlined ditches for diverting run-on from off site around the landfill. Water from outside 

the landfill will be prevented from entering the active portion of the landfill by the waste processing 

corridor drainage ditch. 

The run-off management system will be capable of collecting the water volume resulting from at least 

a 24-hour, 25-year storm. Run-off in the active portion of the landfill will be collected in the LCRS. 

The run-on and run-off control system for the landfill is described in greater detail in Section 2.5.1.6. 

The area surrounding the evaporation pond will be graded to carry stormwater run-off towards the 

drainage ditch to the south of the evaporation pond area. This ditch will ultimately empty into the 

site stormwater detention pond. The perimeter of the evaporation pond is elevated to prevent 

stormwater run-on into the pond from surrounding areas. 

Inspection of the run-off and run-on ditches for the landfill and evaporation pond will be made 

during weekly site inspections and after storms. Maintenance and repair of the ditches will be 

performed as necessary and in accordance with the Operations and Maintenance Manual 01 olume II, 

Appendix 0) and the Design Drawings 01 olume III). 

5.4.3 Wind Dispersal Control System 

The active portion of the landfill will either be covered or managed to control the wind dispersal. In 

general, dust control will be accomplished by spraying water on the active portion of the landfill and 

any road or area subject to wind dispersal. Adding water to prevent wind erosion will be limited so 

that ponding in the landfill does not occur. Additional detail about wind dispersal procedures can be 

found in Section 2.5.1. 7. 

5.4.4 Water Protection 

There is an existing underground water line from a spring located approximately one mile east of the 

Facility in the Ogallala formation, which is used for domestic water supply. This water source, and 

any others in the Caprock area, will not be used for facility operations and will be protected through 

the following measures: (1) natural means because of its location; (2) the design of the landfill; (3) 

the type of waste that will be accepted at the Facility; and ( 4) the method of response to releases to 

soil. Each is discussed in more detail below. 

Natural geologic and hydrologic conditions in the area include the following characteristics. 

• the Upper Dockum unit is unsaturated beneath the selected site; 

• the Lower Dockum consists of a 600-foot thickness of homogeneous, lacustrine mudstone. 

This sequence of unsaturated, low permeability mudstones represents a geologic barrier to 

potential downward migration of contaminants from the landfill (see Section 3.0); and, 

• the nearest surface water is the Pecos River, approximately 30 miles to the west of the 

Facility. 
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The landfill design includes removal of the 10-feet deep layer of alluvial material on the surface of the 
disposal site prior to construction of the cells, thus eliminating the possibility of hazardous 
constituents entering the alluvium and migrating away from the Facility. 

Free liquid hazardous waste will be placed in the landfill only in accordance with 40 CFR 264.314(d). 
In addition, no non-hazardous liquid waste will be placed in the landfill. These limitations on the 
introduction of liquids into the landfill will minimize the generation of leachates and the potential for 
the migration of any hazardous constituents from the Facility. 

Finally, any releases to the soil will be immediately cleaned up to prevent the spread of 
contamination. The Contingency Plan in Section 6.0 describes the equipment and personnel 
available to ensure prompt clean up of any spill. 

5.4.5 Mitigation of Effects of Equipment Failure and Power Outages 

The Facility will use a Preventive Maintenance Order (PMO) schedule, based on manufacturer's 
recommendations for various pieces of equipment, to ensure proper operation of the equipment. In 
addition to the items replaced or changed as part of the PMO schedule, any item(s) found to be 
deficient during the PMO inspection will be replaced or repaired as soon as possible. 

Spare parts critical to ensuring continuation of equipment and safety systems may be stored onsite to 
facilitate immediate repairs. Other items that require long ordering periods also may be stored 
on site. 

In the event of a power failure, at least one backup generator will be used for emergency backup 
power. The generator will be started within 30 minutes of a power failure. 

On-the-job training will provide personnel with appropriate instruction in emergency response 
procedures so that proper actions will be taken in the event of equipment or power failure. 

The emergency power system is described in Section 6.3.5.4 of the Contingency Plan. 

5.4.6 Prevention of Undue Exposure of Personnel to Hazardous Waste 

All employees will be trained in the safe operating practices to be used in handling hazardous wastes. 
All employees will wear steel-toed shoes and safety glasses while in processing or active areas of the 
landfill. In some cases, additional Personal Protective Equipment (PPE) will be required, such as 
hearing protection, respiratory protection, and protective clothing. Employees will be trained in, and 
responsible for, proper inspection and use of their respirator and proper use and care of PPE. If a 
defect is noted in any of the equipment, the employee will be responsible for replacing or repairing it 
prior to use, in accordance with the applicable training. As previously stated, PPE, other than 
respiratory protection, will be located at or near each permitted unit, along with spill response 
equipment. 

Routine tasks will require some PPE, as outlined in the site Health and Safety (HAS) Plan. In many 
cases, these requirements will include safety glasses, steel-toed shoes, and hard hats. The site HAS 
plan will be prepared prior to commencement of hazardous waste operations. This plan will be kept 
at the Facility, but is not considered part of this permit application. 

Out-of-the-ordinary hazardous waste activities will be evaluated by the site HAS officer or a member 
of an emergency response team prior to responding to the incident. After the type of contaminants 
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present has been detennined, the HAS officer or the EC will specify the respiratory protection 
and/ or PPE requirements necessary to safely handle the incident. All respiratory protection devices 
will be maintained in compliance with OSHA requirements and will be issued only to qualified 
personnel who have received medical approval and training for the proper use of respiratory 
protection devices. 

For emergencies that are beyond the scope of the Facility personnel training program, areas of the 
Facility or the entire Facility may be evacuated, at the direction of the EC. In such cases, 
professional emergency response personnel will be notified to respond to the emergency (see Section 
6.0). 

5.4.7 Special Requirements for Bulk and Containerized Liquids Disposed in 
Landfills 

As previously stated, bulk or non-containerized liquids will not be disposed in the landfill. 
Containers holding free liquids will be placed in the landfill only if (1) all free-standing liquid has 
been removed by decanting or other methods, mixed with non-biodegradable sorbent, solidified so 
that free-standing liquid is no longer observed, or otherwise eliminated; (2) the container is very 
small; (3) the container is designed to hold free liquids for use other than storage (e.g., a battery); or 
(4) the container is a lab pack disposed in accordance with 40 CFR 264.316. 

In the case of number (1) above, prior to placement in the landfill, the absence of free liquids will be 
verified using a paint ftlter test. In addition, this waste will be analyzed for other parameters based 
upon the characterization of the waste before solidification. These requirements are a part of the 
Waste Analysis Plan presented in Section 4.0. 

5.4.8 Special Requirements to Limit Releases to the Atmosphere 

Operations at the Facility will be conducted to minimize the potential for releases to the atmosphere 
as required by 40 CFR 270.14(b)(8)(vi). This objective will be achieved by using a wind dispersal 
control system to limit or eliminate the dispersal of particulate matter from the landfill, roadways, 
and other areas of the Facility and by providing control equipment for operations that may produce 
air emission, if necessary. The dispersal of particulate matter from soil surfaces will be reduced by 
restricting traffic and applying small amounts of water spray to moisten the soil surface. A structural 
containment building housing the stabilization unit will be equipped with pollution control systems 
to minimize the release of particulates to the atmosphere. The bins and stabilization building will be 
equipped with an exhausting ventilation system which will maintain a negative pressure inside the 
building. Slotted ducts located around the perimeter of each bin will provide supply and return air in 
a push-pull arrangement to remove dust during the waste receiving, mixing and load-out operations. 
During reagent delivery operations, the bin cover, which will also be connected to the exhaust 
system, will control dust. Dust will be removed from the exhaust air at the bag house located on the 
west side of the building. Collected dust will be processed in the stabilization unit. Procedures will 
be developed to ensure that the landfill and associated activities are managed to prevent particulate 
releases. The Contingency Plan will specify the methods to prevent and control spills and emissions 
related to spills. 

5.5 PRECAUTIONS TO PREVENT IGNITION OR REACTION OF IGNITABLE, 
REACTIVE, OR INCOMPATIBLE WASTES 

Hazardous wastes will be handled only by properly trained Facility personnel. The Facility training 
program is outlined in Section 7.0. Individuals will be instructed in identifying incompatible wastes, 
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properly labeling them, and properly handling them. Proper handling includes segregation, 
avoidance of mixing the wastes, and carefully checking compatibility codes prior to the storage or 
disposal of any wastes. Personnel also will be specifically trained in the proper handling of ignitable 
and reactive wastes. 

This approach will ensure the proper handling of ignitable and reactive waste and will prevent mixing 
of incompatible waste. In addition, personnel training and Facility operational procedures will be 
developed to (1) ensure that wastes are properly identified; (2) ensure that general Facility 
requirements for the management of ignitable, reactive, and incompatible wastes are adequate; and 
(3) ensure that unit-specific requirements for the management of these wastes are compatible with 
operations. The procedures for identifying these wastes are provided in Section 4.5 of the Waste 
Analysis Plan. 

The local fire department or a qualified organization will inspect all of the permitted units on an 
annual basis to assure continued compliance with all applicable NFP A codes. 

Ignitable and reactive waste handling are generally described in Section 5.5.1. More specific 
requirements for the landfill and stabilization unit are described in Section 5.5.2. Handling of 
incompatible waste is described in Section 5.5.3. 

5.5.1 General Requirements 

Precautions will be taken to avoid (1) accidental ignition or reaction of ignitable or reactive wastes; 
(2) reactions that generate extreme heat or pressure, fire or explosions, or violent reactions; (3) 
reactions that produce uncontrolled toxic or flammable fumes, dusts or gases, in quantities large 
enough to threaten human health and the environment; (4) reactions that cause damage to the 
structural integrity of the container or the unit; and (5) any other reactions that threaten human 
health or the environment. 

Ignitable or reactive wastes accepted at the Facility will be separated and protected from any sources 
of ignition or reaction, including open flames, smoking, cutting and welding, hot surfaces, frictional 
heat, sparks, spontaneous ignition, and radiant heat. All smoking will be confined to specifically 
designated areas when ignitable or reactive wastes are being handled. "No Smoking" signs will be 
conspicuously posted wherever there is a hazard from ignitable or reactive waste. Ignitable or 
reactive wastes will be located in the active portion of the Facility, which is more than 50 feet from 
the Facility property line. 

5.5.2 Requirements for the Landfill 

Ignitable or reactive wastes will not be placed in the landfill unless the waste has been treated and no 
longer meets the definition of ignitable or reactive waste under 40 CFR 261.21 or 261.23, or unless 
the general requirements outlined above for ignitable, reactive, or incompatible wastes are complied 
with. Additional information for the management of these wastes in the landfill is contained in 
Section 2.5.3.6. 

5.5.3 Incompatible Waste Handling 

Generator waste proftle forms (see Appendix H, Volume II) will provide Facility waste handlers with 
the necessary information to avoid mixing containers of incompatible wastes. Facility employees will 
be trained to recognize incompatible wastes and to prevent the mixing of such wastes. Incompatible 
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wastes will not be placed in the same area of the landfill, but separated adequately to avoid all 
possibility of commingling in the landfill. 

By the time any leachate generated from the landfill reaches the LCRS it will be sufficiendy diluted, 
therefore, problems associated with incompatibles in the LCRS sump are not anticipated. Wastes 
will be solidified and stabilized prior to their placement into the landfill. These processes are 
performed to bind liquids and prevent leaching of any of the wastes' constituents. Therefore, any 
leachate generated within the landfill is not expected to contain significant levels of hazardous 
constituents. Due to the anticipated low concentrations of hazardous constituents in the leachate 
and the geographic separation of incompatible waste types, incompatibility problems within the 
landfill will be negligible. 

Containers of incompatible wastes will be stored in separate containment areas to prevent the 
potential for mixing. Incompatible wastes will be separated by the walkways and sloping floors 
towards the sumps that separate each cell. The drum handling unit will utilize seven separate cells for 
waste placement. Each cell is separated by a concrete berm/walkway and each bay has a separate 
sump. All incompatible wastes in drums will be stored in separate cells. These physical barriers 

. along with defined operational procedures, will ensure that incompatible wastes will remain 
segregated. In addition, the design and operational procedures will ensure that incompatible 
materials will not be placed in the same container, nor will hazardous waste be placed in an unwashed 
container that previously held an incompatible waste (see Section 2.2.12). 

TABLE 5-1 
TRIASSIC PARK WASTE DISPOSAL FACILITY INSPECTION SCHEDULE 

INSPECTION ITEM - PROBLEM OR PROBLEM AREA INSPECTION TIME 

General Facility 
Security equipment - signs, perimeter fences, lights Daily 

Stormwater detention basin - liner Weekly and after storms 

Surface water diversion ditches to storm water detention Weekly and after storms 
basin 

Landfill 
Liner and cover systems - uniformity, damage and During construction and 

imJ>erfections installation 

liners and cover deterioration and malfunction During and immediately after 
construction 

Spills, leaks, odors, windblown particulate Weekly and after storms 

Run-on/run-off control system - uniformity, damage and Weekly and after storms 

imperfections 
LCRS/LDRS presence of liquid and volume of liquid pumped Daily and after storms 

Leachate collection tank (while holding waste) for condition Daily 

and proper function 
Hazardous and organic gases Quarterly 

Ancillary equipment Manufacturer recommended 

Sump pumping and instrumentation Annually 

Evaporation Pond 
Liners and cover systems for uniformity, damage, and During construction 

imperfections installation 

Pond freeboard for level for changes Daily and after storms 

Area surrounding pond Weekly 

Run-on/run-off control system - uniformity, damage and Weekly and after storms 

imperfections 
LCRS/LDRS for presence of liquid and volume of liquid Daily and after storms 

_pumped 

This s11bmittal supersedes all previoHs injo1711ation. 
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TABLE 5-1 
TRIASSIC PARK WASTE DISPOSAL FACILITY INSPECTION SCHEDULE 

INSPECTION ITEM - PROBLEM OR PROBLEM AREA INSPECTION TIME 

Berms Weekly 

Integrity of liners and associated system Weekly 

Concrete pad for tanker discharge Weekly 

Container Storage Areas - Drum Handling Unit and Roll-off Unit 

Condition of containers, signs, other safety equipment, aisle Weekly 
space 
Secondary containment condition, presence of liquid, and Weekly 
volume of liquid pumped 
Run-off /run-on ditches - uniformity, damage and Weekly and after storms 

imperfections 
Containers with > 500ppmw volatile organic compounds Monthly 

Ancillary equipment Manufacturer recommended 

Tanks 
Condition of tanks, signs, other safety equipment, access Daily (when storing) 
routes, overfill control 
Secondary containment condition Daily 

Run-off /run-on ditches - uniformity, damage and Weekly and after storms 
imperfections 
Leak test on ancillary equipment Annually 

Stabilization Unit 
Condition of unit when in operation - bins, ancillary Daily 
equipment, monitoring systems 
Condition of unit when empty Monthly 

Secondary containment condition, presence of liquid, and Daily 
volume of liquid removed 
Concrete vault area - remove liquids if present Month!y_ 
Run-off/run-on ditches - uniformity, damage and Weekly and after storms 
imperfections 
Sonic test to ensure thickness of tanks Annually 

11'\11'1'\602\&o0d2!!00Pm•.r\ s.- 5 
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PERMIT ATTACHMENT C 

CONTINGENCY PLAN 

Modified from the Permit Application, Volume I, 

Section 6.0 

6.0 CONTINGENCY PLAN 

The purpose of the Contingency Plan is to minimize potential hazards to human health and/ or the 
environment in the event of a fire, explosion, or unplanned sudden or non-sudden release of hazardous waste 

or hazardous waste constituents to the air, soil, or water. Should any of these unplanned events occur, the 

procedures in this Contingency Plan will be immediately implemented. When these procedures are followed, 
the possibility of additional occurrences, recurrences, or spread of the initial emergency in such a way as to 

require additional emergency response measures will be minimized. 

This Contingency Plan was specifically developed for the Triassic Park Waste Disposal Facility (the Facility). A 
final contingency plan will be provided to NMED and other response agencies 60 days prior to initiation of 

operations. The plan will be kept at the Facility, and controlled copies will be submitted to and updated at all 

police and fire departments, hospitals, and state and local emergency response organizations that may be called 
upon to provide emergency services. A list of these organizations is provided in Permit Attachment C3, 
Cooperating Local Authorities. Initial site tours with all local emergency response organizations will be conducted 
to familiarize them with the facility prior to the start of operations. 

The plan specifies Facility personnel who will be responsible for implementation of the plan. The plan also 
specifies the actions these individuals will take in the event of an emergency at the Facility. The plan includes a 

(1) description of the Facility layout; (2) the location of possible hazards; (3) the location of emergency and 

decontamination equipment; (4) evacuation plans and routes; (5) agreements with local emergency personnel; 

and, (6) an up-to-date list of names, addresses, and telephone numbers of Facility personnel qualified to act as 

EC. 

6.1 GENERAL RESPONSIBILITIES OF THE EMERGENCY COORDINATOR 

The Facility will train a minimum of five employees to serve as the EC for the Facility. Only one individual at a 

time will be designated as the primary (on-duty or on-calQ EC. Others will be specified as alternate ECs. An 

updated list of personnel qualified as ECs (see Permit Attachment C2, Emergenry Coordinators) will be provided in 

to the New Mexico Environment Department prior to waste receipt. Individuals will be listed by name, 

address, and telephone number. The list will also indicate the order in which each will assume responsibility as 

ECs. In accordance with 40 CFR 264.52(d), which states, "For new facilities, this information must be supplied 

to the Regional Administrator at the time of certification, rather than at the time of permit application", the list 

will be provided to the director of the NMED or designee (NMED Director) prior to receipt of waste and will 

be kept current both at the Facility and with emergency response organizations. 

An acting EC will be either physically at the Facility or on call 24 hours a day, 365 days a year. Each EC will 

have authority to commit resources needed to carry out the provisions of the Contingency Plan. The EC will 

be responsible for implementing the Contingency Plan, coordinating all emergency response efforts, 
determining the extent of the emergency, assessing hazards to human health and the environment, and 
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completing necessary reports associated with the incident. Each EC will be thoroughly familiar with (1) the 

Facility layout and operations; (2) all aspects of the Facility's Contingency Plan; (3) the location and 
characteristics of hazardous materials, hazardous waste, and waste handling activities at the Facility; (4) the 
location and operation of emergency response equipment; (5) evacuation plans and routes; and (6) the location 
of all Facility records. 

After an emergency has been brought under control, the EC will assume responsibility for treating, storing, or 
disposing of recovered waste, contaminated soil or surface water, or any other material that is generated as a 
result of the release, fire, or explosion at the Facility. 

If the EC becomes injured or is otherwise unable to serve as EC during an emergency, a designated operations 

manager will assume the role of EC until an altemate EC is notified and arrives on the scene. 

6.2 CIRCUMSTANCES DICTATING IMPLEMENTATION OF THE PLAN 

The Contingency Plan must be immediately implemented under any of the following circumstances: 

• a fire or explosion occurs resulting in the release of a hazardous waste or involving an active 

hazardous waste management unit; 

• a spill, leak, or other release of hazardous waste or hazardous waste constituents to the air, soil, or 
surface water occurs that could threaten human health or the environment; 

• an indoor spill, leak, or other release of hazardous waste occurs to a secondary containment area 

that is not removed within 24 hours; and/ or, 

• a hazardous waste incident occurs resulting in an injury requiring more than basic first aid. 

The plan will be implemented any time the EC believes that an event occurring at the Facility has the potential 

to adversely affect human health or the environment. The plan may also be implemented for other reasons at 

the discretion of the EC. 

During the initial discovery and assessment phase of an incident, the EC will obtain information, including the 

type and quantity of released material and/ or injuries that have occurred. At this time, the EC may consult with 

environmental specialists and other appropriate personnel to determine whether the incident warrants 
implementation of the RCRA Contingency Plan. 

6.3 IMPLEMENTATION PROCEDURES 

Response procedures for emergencies often vary significantly, depending on the specific details of the incident. 

However, several response procedures are common to all incidents and include the following elements, which 

are further detailed in this section: 
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• discovery of incident and request for assistance from emergency response personnel; 

• identification and characterization of released or suspected released material; 

• assessment of hazard; 

• off site notification and evacuation criteria; 

• response and control procedures; 

• measures to prevent recurrence or spread; and, 

• storage and treatment of released hazardous waste. 

6.3.1 Discovery of Incident and Request for Assistance from Emergency Response Personnel 

The individual who first discovers an incident or emergency will quickly determine whether the situation is 
immediately life threatening or non-life threatening. The steps taken in each of these scenarios are briefly 
described below, although they are likely to vary based on occurrence. 

6.3.1.a Life-Threatening Situations 

All Facility employees will be instmcted and trained on response to a life-threatening situation or life-threatening 
release of materials. Employees will first relocate to a safe area, if necessary, then immediately notify the EC 
and/ or emergency response personnel as the situation warrants, using the methods described below. 

Verbal-In some cases, verbal communication within a building or between buildings will be the fastest way to 
disseminate emergency information and/ or evacuate the area of an emergency. 

Telephone-Employees will be instmcted to immediately relocate to a safe area, if necessary; appropriate 
emergency response personnel can be notified by dialing 911 (without first notifying the EC if a particular 
situation appears to be immediately life-threatening or serious); the EC must be immediately notified of the 
actions taken. 

Fire-Puff Station-The fire-pull station may also be used to alert the fire department and Facility personnel of an 
emergency. Although this type of alarm does not allow verbal communication with the fire department, it does 
activate a local fire alarm bell at the Facility and a remote alarm signal at the fire department. 
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Facility personnel will be trained for initial response to onsite fires. When the alarm is activated, onsite 

personnel may use fire extinguishers or the application of soil and/ or water to suppress fires, when appropriate. 

The Roswell Fire Department will respond to fires beyond the control of site personnel. Response time for the 

Roswell Fire Department is approximately 30-45 minutes. 

Fire-pull stations will be located at the administration building, the entrance to the landfill, the dmm handling 

unit, and the stabilization unit. Other possible locations of fire-pull stations may be established. 

Automatic Fire Detection/ Spn"nkler System--All permanent Facility buildings will be equipped with automatic fire 

detection/ sprinkler systems, which, when activated, will transmit an alarm directly to the security gate guard 

shack and the Roswell Fire Department. The fire department will immediately respond to any alarms. 

Public Address (P A) Or Paging System--Each of the main buildings will be equipped with a PA or paging system, 

which will be used to inform employees of adverse conditions at the site and emergency response instmctions. 

Hand-Held Radios-Hand-held radios will be used to communicate with personnel who are out of range of voice 

communications, P A, or are working in areas with noise levels such that render the PA system inaudible in 

emergency situations. 

During non-operational hours, the EC will be notified by pager, radio, cellular telephone, or regular telephone. 

The EC will be at the scene as soon as possible to direct and coordinate emergency response activities. 

If the EC determines that additional assistance from an off site agency or emergency response organization is 

needed or if immediate action is required to protect a local community population or to protect any visitors 

using the Mescalero Sands recreation complex and travelers at the rest stop on Highway 380 north of the 

Facility, the EC will contact the appropriate agencies or organizations. A list of these organizations is provided 

in Permit Attachment C3. During response activities, two-way radios will be used for communication between 

responding groups and the EC. 

6.3.1.b Non-Life Threatening Situations 

Upon discovery of a non-life-threatening release of materials or other non-life-threatening but potentially 

serious emergency situation, all Facility employees will be instmcted and trained to immediately notify the EC or 

their supervisor. The EC will evaluate the situation, notify appropriate personnel, and if necessary implement 

the Contingency Plan. 

6.3.2 Identification and Characterization of Released or Suspected Released Material 

After the emergency situation has been discovered and appropriate response personnel have been contacted for 

assistance, the EC will immediately obtain the following information by process knowledge (his own or that of 

another employee): (1) observation; (2) review of Facility records, including material safety data sheets (MSDSs) 
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and manifests; and/ or, (3) chemical analysis of the material, if this becomes necessary. This information will 
determine the following: 

• the character and amount of released waste; 

• the exact source and extent of any released material; 

• whether the release could move off site; if it is determined that the release could move off site, the 
EC must determine if any containment procedures have been implemented or whether such 
procedures should be implemented; and, 

• any injuries or potential injuries resulting from the incident. 

All containers of waste and material at the Facility will be labeled. Therefore, the identification and 
characterization work generally will be accomplished through visual inspection and process knowledge. 
Manifests and lists of the waste and locations of waste being stored at the Facility prior to disposal or treatment 
will be maintained at the Facility. This information will be used in lieu of the visual inspection noted above in 
cases where the danger of entering the incident area is high or the container labels have been obscured as a 
result of the incident. 

Copies of the MSDSs for raw materials used at the site will be located in the administration building, in the EC's 
office, and at appropriate operations locations throughout the site. The information in these documents will be 
used to prepare a course of action. 

6.3.3 Assessment of Hazard 

Concurrent with the waste identification and characterization phase of the emergency response, the EC will 
assess possible hazards to human health or the environment that may result from the emergency situation. 
Indirect and direct effects of the release, fire, or explosion will be considered during this assessment. Examples 
of direct and indirect effects include the impacts of any toxic, irritating, or asphyxiating gases that are generated 
or the effects of any hazardous surface water nm-off from water or chemical agents used to control a fire. 

During this phase of the emergency response, the EC will consider the following information to determine 
potential risk to human health or the environment: 

• the location from which the material or waste is emanating; 

• the weather patterns and wind direction at the time of the release; and, 

• the characteristics of the released material, including physical, reactive, and human or animal 
toxicity. 
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The EC may choose to obtain emergency response guidance by contacting one or more of the emergency 

response organizations listed in Permit Attachment C3 or by utilizing various spill control reference textbooks 

and MSDSs located in the EC's office. 

6.3.4 Off Site Notification and Evacuation Criteria 

If the EC determines that a release, fire, or explosion has occurred at the Facility that poses an immediate threat 

to onsite or off site human health and/ or the environment, the findings will be reported to appropriate 

response personnel as follows: 

• local authorities will be immediately notified if an emergency incident at the Facility could affect local 

areas and if evacuation of these areas is necessary. The EC will be available to assist appropriate 

officials in deciding whether local areas should be evacuated (evacuation procedures and a site-wide 

emergency evacuation plan are provided in Permit Attachment C4, Evacuation Plans)). 

• the local authorities will be notified with the following information: 

0 the name and telephone number of the reporter; 

0 the name and address of the Facility; 

0 the time and type of incident that occurred; 

0 the name and quantity of material(s) involved, to the extent that this is known; 

0 the extent of injuries, if any; and, 

0 the possible hazards to human health or the environment. 

Coordinating agreements will be signed with federal, state, and local emergency response organizations. The 

agencies with which the Facility will enter these agreements are listed in Permit Attachment C3. The 

agreements outline the conditions under which the agencies will be contacted and the roles they will assume 

during various emergency scenarios at the Facility. The agreements establish the EC as the lead coordinator of 

all emergency response activities at the Facility. The details of these agreements will be located in the EC's 

office and with each of the participating organizations. The agreements will be considered controlled 

documents and will be kept current by updating all copies each time a change is made. This ensures a 

coordinated response to all emergency situations. 

The EC may contact one or more of the agencies, such as police, fire departments, or hospitals, as listed in 

Appendix C3, if additional assistance is needed at the site to protect community populations. 
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Following proper notification of agencies and/ or evacuation of the Facility, the EC will initiate response and 
control procedures. This effort will involve the use of emergency equipment, which is listed in Permit 
Attachment Cl, emergenry Equipment. This list also includes equipment descriptions and locations. 

Potential incidents for which response and control procedures are necessary will be grouped into three broad 
categories: (1) fires and/ or explosions; (2) spills, leaks, or other releases; and (3) power failures. A brief 
discussion of emergency training requirements and the general procedures for handling each of these situations 
are described in the following sections. 

Facility personnel and supervisors will receive safety training to enable them to respond to and handle various 
emergency situations that are not of a serious nature. In addition to this training, employees will participate in 
emergency response drills on a periodic basis. These drills will involve both internal responses and those 
response actions taken in conjunction with external emergency response personnel. Key personnel will be 
familiar with the use of emergency equipment and fire control structures available to prevent the spread of fires 
in their areas. To prevent recurrence of an incident, any faulty or defective monitoring equipment, valves, 
pumps, alarms, or other equipment will be repaired. If repair is not possible, the equipment will be replaced. 
The unit will not receive hazardous waste until the minimum required equipment for safe operation is fully 
fi.mctional. 

Procedures for ensuring that incompatible wastes are not treated, stored, or located in areas where a spill has 
occurred are addressed in Section 6.3.7. 

6.3.5.a Fire and/ or Explosion Control Procedure 

If a fire or explosion occurs at the Facility that may impact an active hazardous waste management unit or 
hazardous material storage area, the Contingency Plan will be immediately implemented, as outlined in Section 
6.3. The EC will assess the situation and direct the emergency response effort. The EC will also be responsible 
for advising emergency response personnel of the hazards associated with released materials and other areas 
that should be protected from the effects of the incident. 

In the event that a fire cannot be brought immediately under control and hazardous waste or material are 
located in the path of the fire or in an otherwise dangerous place, the waste or materials will be relocated to a 
safer area, if possible. If this is not possible, the material may be sprayed with an appropriate fire suppressant, at 
the direction of the EC or under the advisement of fire department personneL 

If an explosion is likely to occur, for example because a fire threatens to envelop ignitable waste, the EC may 
choose to evacuate the area, as described in Appendix L presented in Volume II. A site wide evacuation plan is 
presented in Drawing L-1 in Appendix L, Volume II. 

Facility employees will be trained and advised to stay in their work areas during emergency situations, unless 
they are in immediate danger, until they receive further direction via the PA system or other method of · 
communication. If evacuation is necessary, the EC will communicate this via the PA system and by other 
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means, as necessary, and all employees will assemble at the administration building. If anyone is unaccounted 

for, emergency response personnel will conduct searches. 

After the affected areas have been evacuated, re-entry will be authorized by the EC only after the fire has been 

extinguished and when the emergency has been resolved. 

Any equipment used during the incident will be checked for contamination and cleaned and/ or replaced prior 

to resumption of plant operations in the affected area. Any solutions or materials used to decontaminate the 

equipment will be managed as RCRA-regulated waste. 

6.3.5.b Spills, Leaks, or Other Releases Control Procedure 

All areas in which liquids are stored, managed, or potentially encountered (including tanks, containers, or 

secondary containment areas) will be inspected regularly for leaks, spills, deterioration, or damage in order to 

reduce the likelihood of an incident. However, on occasion, such incidents may still occur. This section 

describes the procedures for responding to spills, leaks, or other releases to containment areas or to the 

environment. 

If Facility employees observe a spill, leak, or other release, whether during a formal inspection or during routine 

work, they will be instructed to contact the EC immediately and describe the situation in as much detail as 

possible, giving the following information, at a minimum: 

• the location; 

• material composition; 

• approximate quantity; and, 

• estimated extent of the release. 

Based on this information (and additional investigation by the EC as necessary), the EC will determine whether 

to evacuate the area and/ or implement the Contingency Plan. 

As previously stated, if the EC is not available and if the situation is serious or life threatening, employees will be 

instructed to dial 911 for emergency assistance. In a life threatening situation personnel may call 911 without 

first notifying the EC. The EC will then be notified of the employee's actions. Upon notification, the EC will 

conduct a visual inspection of the release and will then implement immediate containment measures. 

Releases Within Containment 
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The EC will implement the following procedures for responding to leaks or spills from tank systems or 
containers into secondary containment areas that are not likely to reach the environment: 

• the tank system or secondary containment area will be removed from service and the flow of waste 
stopped; 

• the unit will be inspected to determine the apparent cause of the leak or spill; 

• all waste released to a secondary containment area will be removed from the secondary 
containment systems within 24 hours after detection of the leak, or as timely as possible, to prevent 
harm to human health and the environment; 

• leaking containers will be placed in an overpack drum or will have the contents transferred to 
another container; and, 

• affected tank systems will be repaired or replaced (if replaced, the old systems will be closed) prior 
to retuming them to service. All released materials will be removed prior to retuming the unit(s) to 
service. Extrusion repairs to geomembrane liners or metal welds to steel containers will be 
certified by a qualified registered professional engineer. This certification will be submitted to the 
N MED Secretary. 

6.3.5.b.i Releases to the Environment 

The EC will implement, in addition to the applicable permit conditions of Permit Parts 9 and 10, the following 
procedures for responding to leaks or spills from units that are likely to reach the environment: 

• as previously stated, if uncontrolled releases of ignitable, corrosive, reactive, or toxic materials are 
involved in the incident, the affected area will be evacuated; 

• response personnel will be directed to the incident location to aid in preventing further migration 
of the leak or spill to soils or surface water, provided that this can be accomplished safely. This 
effort will involve the use of industrial absorbents, sorbent dams, or other similar materials. If the 
release is determined to be beyond the capabilities of Facility personnel, the EC will contact one of 
the emergency response organizations listed in Permit Attachment C3 for assistance; 

• the EC will monitor the status of the incident and direct emergency response personnel until the 
emergency condition no longer exists; 

• when the incident has been brought under control, the EC will coordinate and instruct response 
personnel to begin cleanup and decontamination operations. These will involve containing and 
collecting any released material, including liquid releases, contaminated sorbent materials, visibly 
contaminated soils, and any other waste materials generated during cleanup or decontamination. 
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These items will be removed and properly disposed of, generally by placing the wastes into DOT

approved containers (such as 55-gallon drums), sampling the waste or otherwise determining its 

constituents, and handling the waste accordingly. All liquids, including the originally released 

material and any liquids generated during cleanup (unless other circumstances or knowledge 

preclude this effort) will be pumped into drums and samples taken and analyzed to determine an 

appropriate course of action; 

• if soils or surface water are visibly affected, they will be removed until the contaminant 

concentration in the remaining soil or water is at or below appropriate levels for the contaminants 

of concern; 

• the EC will then use whatever means are necessary to determine if the released material is a 

hazardous substance as defined in 40 CFR 302. The EC will then determine whether the amount 

of released material is a reportable quantity. If the amount is a reportable quantity, the following 

steps will be taken: 

0 waste that could be released to the environment because of a leak in a tank system will be 

removed from the tank within 24 hours of the detection of the leak, or, if this is not 

possible (impracticability must be demonstrated to the NMED), it will be removed at the 

earliest practicable time. In such a case, as much waste as is necessary to prevent fi.trther 

releases to the environment will be removed from the tank system, enabling inspection 

and repair of the system; 

0 the EC will report the release to the NMED Director within 24 hours of detection; 

0 the National Response Center will be advised of the situation within 24 hours of the 

incident; 

0 an internal report describing the situation and corrective measures necessary to prevent a 

recurrence will be prepared; and, 

0 a written report will be filed with the NMED Director within 30 days of detection, as 

described in Section 6.4.2 and 

• if the quantity of the spill or leak is less than or equal to 1 pound and is immediately contained and 

cleaned up or is less than a reportable quantity of material, a Facility employee will be assigned to 

report on the situation and determine what, if any, follow-up actions are necessary after cleanup. 

6.3.5.c Evaporation Pond Failure Control Procedure 

The evaporation pond will be removed from service if the level ofliquids in the pond suddenly drops and the 

drop cannot be attributed to known flow rate changes into or out of the pond or if they are exceeded. The 

major source of volume reduction from the pond is anticipated to result from evaporation. Liquid may also be 
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pumped out of the pond, for example if a heavy rainfall event causes the water level to rise above the required 
freeboard elevation. Liquid levels in the evaporation pond will be monitored using a measuring staff gauged 
either in inches or in tenths of a foot. Daily evaporation losses will be compared to daily evaporation rates 
obtained from the nearest NOAA weather station. Currently this is the Bitter Lakes Wildlife Refuge station, as 
evaporation rates are not measured at the Roswell and Tatum stations. If liquid losses exceed daily evaporation 
losses and no other reasonable explanation is found, then the evaporation pond will be shut down and the 
authorities at NMED will be notified immediately. 

When a pond must be removed from service, the followi.ng steps will be taken: 

• the flow of waste into the pond will be immediately shut off; 

• any surface leakage that has occurred will be contained; 

• the leak will be stopped as soon as possible; 

• any other necessary steps will be taken to stop or prevent a catastrophic failure of the unit; and, 

• in the event that the leak cannot be stopped by any other means, the pond will be emptied. 

Notification will be made to the Chief of the Hazardous Materials Bureau. An oral report will be made within 
24 hours. A written report will be submitted within 7 days. An unexplained drop in the level of the evaporation 
pond would qualify as a noncompliance that may endanger human health or the environment, and 40 CFR 
270.30 Q)(6) requires 24-hour notification for such events. 

If the evaporation pond is removed from service, it will not be put back into service until it is repaired. If the 
unit was removed from service as a result of a sudden drop in the liquid level, and the drop in the liquid level 
was caused by failure of the liner, then either a new liner (in compliance with 264.221 [a]) must be installed, or 
the old liner must be repaired and certified by a qualified engineer that it meets the design specifications 
approved in the permit. If the pond is not to be repaired, or is not repairable, it will be closed in accordance 
with the provisions of 264.228 and the approved closure plan. 

In the event that the evaporation pond is removed from service due to actual or imminent failure of any portion 
of the pond dike system, the evaporation pond will not be placed back in service until necessary repairs are 
completed and inspected, and the stmctural integrity of the dike is recertified by a New Mexico registered 
professional engineer. This recertification process will be done in accordance with 40 CFR 264 .226(c) and 40 
CFR 264 .227(d)(1). 

Several options are available to empty an evaporation pond. Due to the two-sided nature of the single 
evaporation pond, if a leak occurs in one side, liquid can be transferred to the other side while repairs are being 
made. Other options, if the leak is on both sides of the pond, include setting up temporary double-lined ponds, 
temporary double-lined bladders, temporary portable double-lined tanks, or using tanker tmcks. These short
term storage measures are intended only to allow storage capacity during a major pond repair effort. The' 
wastes would be transferred into and out of the tanks using existing or temporary pumps. 
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GM commits to having onsite at all times all required equipment for the emergency storage capability to remove 

all contents from the evaporation pond. This will include available storage capacity in one side of the pond that 

is not leaking as well as in temporary storage units (bladders, tanks, or tanker trucks). This equipment will be 

located at the facility and will be owned by GM. Personnel who notice an impending impoundment failure will 
notify the Emergency Coordinator immediately following the observation. 

The Emergency Coordinator will respond by immediately mobilizing an emergency response team from the 
maintenance department who will bring in double-liner bladders, tanker trucks, and heavy equipment, if 
necessary, to the evaporation pond site. The team will endeavor to identify the source of the failure. If it is 

concluded that the impoundment failure is resulting in a release of water to the ground surface, an interim 

containment dike will be constructed of soil materials adjacent to the pond. Downstream receiving stream 
users, groundwater users, and local government authorities will be immediately notified. Bladders, pumps, and 

tanker trucks will then be mobilized to recover water that is being impounded by the dike. If it is concluded 
that the impoundment failure is impacting groundwater with no evidence of surface expression, the team will 

implement immediate drawdown of the pond until the source of the failure is located or until all of the contents 

have been removed, whichever occurs first. 

A program for conducting accelerated water quality monitoring will be immediately instituted by the Emergency 

Coordinator. Grab samples will be collected by the maintenance department from the surface stream 

monitoring points and groundwater monitoring well(s) and analyzed according to the facility's environmental 

monitoring plan. These results will be reported to the local authorities and NMED within 24 hours of receipt 

of results. 

A corrective action plan will be developed by the maintenance department to repair the impoundment. The 

plan will include provisions for recovery and treatment of soils and released water. If a groundwater pump and 

treat program is required based on sample results to restore groundwater quality, this program will be designed 
and implemented by GM and approved by a New Mexico registered professional engineer and NMED prior to 

implementation. 

A Personnel Decontamination Zone will be set-up near the evaporation pond. Field restoration of the 

evaporation pond will be conducted by maintenance department personnel who will be fitted with appropriate 

PPE. 

Restoration activities including required construction quality assurance will be carried out under the supervision 
of the maintenance department supervisor. A New Mexico registered Professional Engineer will certify the 

completion of the pond repair. All environmental monitoring and remedial efforts will continue to be 

conducted until background water quality conditions are restored. All waters captured by containment dikes or 

tanker trucks will be placed back into the evaporation pond after restoration activities are completed and 

NMED's concurrence of successful completion of these activities. 

Treatment and/or disposal of contaminated soils will be implemented by the maintenance department. The 

program for soil treatment/ disposal will be developed by GM and approved by NMED prior to it 

implementation. Decontamination of all equipment used during these remedial activities will be conducted. 
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GM will report the results of these corrective action efforts and remedial progress to NMED on a regular basis 

until the evaporation pond is approved for operation or otherwise directed by NMED. GM will report to local 

authorities and NMED when all background environmental conditions have been restored. 

6.3.5.d Power or Equipment Failure Control Procedure 

The Facility will be equipped with at least one backup generator for emergency power generation to critical 

equipment only, which may include the laboratory, stabilization unit and administrative equipment. The 

generators may also be used to power safety equipment, such as smoke detectors and tank emergency cut-off or 

bypass mechanisms. The details of this system will be made available as the Facility design is completed. This 
emergency system will be started within 30 minutes of a power failure. 

Equipment that fails but does not result in an emergency incident, such as a fire or explosion, will be promptly 

repaired or replaced. If emergencies arise as a result of the equipment failure, they will be handled as described 

in previous sections. 

In the event of a power failure at the facility affecting the stabilization building, the facility will implement a 

series of response actions until power is restored. Power is expected to be restored within 30 minutes from the 

emergency generator which will be installed at the facility. The response actions will address personnel 

evacuations and waste receiving cessation. The personnel will evacuate to a pre-designated assembly area as 
outlined by this Contingency Plan in Section 6.3.4. Several of these personnel will be tasked by the Emergency 

Coordinator to then leave the assembly area and visually monitor the stabilization building from a location 

specified by him and conduct air quality monitoring. The Emergency Coordinator will notify the Waste 
Receiving Department to cease the receipt of waste materials from the offsite generator and subsequent transfer 

of the material to the stabilization building. The Emergency Coordinator will monitor the duration of the 

power failure and will provide guidance to maintenance personnel who may need to approach the stabilization 

building to reset electrical systems regarding any chemical and physical hazards. The Emergency Coordinator 

may elect to request securing of waste containers or other vessels in the stabilization building if the power 

failure is expected to be prolonged. If this is the case, he will organize a team of stabilization building personnel 

to re-enter the building while donning appropriate PPE to inspect, then, if necessary, secure any containers or 

containment vessels to minimize environmental hazards. 

6.3.6 Measures to Prevent Recurrence or Spread 

During an emergency, the EC will take all reasonable measures necessary to ensure that fires, explosions, and 

releases do not occur, recur, or spread to other hazardous waste areas at the Facility. These measures will 

include the following, where applicable: 

• stopping processes and operations in specific areas of the plant or the entire plant itself; shut-down 

procedures for processing operations will be maintained in the administration building as well as at 

specific operating locations; 

• collecting and containing released waste as described in Section 6.3.5.2; and, 
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• removing or isolating containers from the emergency at hand, as described in Section 6.3.5.1; if a 

material cannot be moved because of danger associated with a fire, the material may be sprayed 

with an appropriate fire suppressant, as directed by the EC or authorized fire official. 

If the Facility ceases operations because of an emergency, the EC or a designated individual will monitor for 

leaks, pressure buildup, gas generation, or mptures in valves, pipes, or other equipment, wherever this is 

appropriate. 

A preventive maintenance order schedule will be prepared to ensure that monitoring equipment, valves, pumps, 

alarms, and other equipment will be maintained in good working order. If any of the equipment is found to be 

faulty or defective, it will be repaired or replaced. 

6.3.7 Storage and Treatment of Released Hazardous Waste 

Concurrently or immediately after the emergency has been addressed and cleanup procedures have been 

completed, the EC will make arrangements for the containerization and storage, treatment, or disposal of any 

waste generated during the incident. The waste will be assumed to be RCRA-regulated until process knowledge 

or sampling and analysis can be used to determine the actual nature of the waste. Sampling and analysis will be 

accomplished in accordance with the Waste Analysis Plan in Section 4.0. The material will be placed in DOT

approved containers and stored as RCRA-regulated waste in the dmm-handling unit or roll-off container area 

until a determination is made. If the waste is determined to be RCRA-regulated, it will be labeled and stored 

accordingly until it is treated or disposed of in accordance with applicable RCRA regulations and permit 

conditions. 

If the waste generated during the cleanup is determined to be incompatible with other wastes stored or treated 

at the Facility, the incompatible waste will be labeled as such and physically separated from other incompatible 

waste. In addition, existing waste at the Facility that may be incompatible with the waste generated during 

cleanup will not be treated, stored, or disposed of until cleanup activities are completed and the cleanup waste is 

safely containerized and segregated from the existing waste. 

6.3.8 Equipment and Personnel Decontamination 

A personnel decontamination zone (PDZ) will be set up a safe distance away from the material release area by a 

team designated the Emergency Coordinator. The PDZ's location relative to the release area will be determined 

by the Emergency Coordinator. The PDZ will be comprised of a support zone, contamination reduction zone, 

and exclusion zone. 

The PDZ will be set up to sequentially decontaminate equipment and personnel. The first level of 

decontamination will involve equipment or personnel containing the highest level of contamination. Final 

equipment and personnel decontamination will be verified by visual inspection. The decontamination 

procedure within the PDZ will generally comprise progressing through the contamination reduction zone and 

corridor followed by redress of personnel. The Contamination Reduction Corridor will be designed to control 

access into and out of the exclusion zone and will confme responding personnel to a limited area. 
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Also included in the Contamination Reduction Corridor will be the decontamination of monitoring devices and 

waste samples. Non-reusable items such as latex gloves, Tyvek suits and duct tape, and respirators will be 

properly collected and disposed of at an approved facility. Decontamination of equipment, monitoring devices, 

and waste samples is present below in Section 6.3.8.2, Equipment Decontamination. Decontamination efforts 

regarding personnel will be recorded including personnel identification, emergency response function, date and 

time of day entering and leaving the PDZ. The PDZ will be decommissioned when the emergency has been 

addressed and cleanup measures have been completed. 

Sampling equipment including waste sample collection hardware, personal protective, and monitoring devices 

will be decontaminated in the Contamination Reduction Corridor prior to returning these items to their 
respective storage locations at the facility. Decontamination will involve scrubbing each item with a 
biodegradable detergent solution followed by thorough rinsing with de-ionized water. This process will be 

repeated at least one time. Additional scrubbing/ rinsing will be performed depending on the extent of 

contamination. The PDZ supervisor will conduct all recordkeeping with regard to decontamination efforts. He 

will note equipment, waste sample containers, and monitoring devices that were decontaminated. He will also 

note the number of detergent scrubbing/ rinsing steps that were conducted. The PDZ supervisor will verify 
that all equipment, sample containers, and monitoring devices have been properly decontaminated prior to 

these items being returned to their respective storage areas for reuse. This verification will be based on a visual 

inspection of each item prior to its leaving the PDZ. All wastewater that was generated and collected during 

operation of the PDZ will be properly treated and/ or disposed as directed by the Emergency Coordinator. 

6.4 POST-IMPLEMENTATION PROCEDURES 

Following implementation of the Contingency Plan and resolution of the incident, all emergency equipment 

used during the effort will be made ready for future use. Necessary reports will be prepared and filed at the 

Facility and with regulatory agencies. These post-implementation procedures are detailed in the following 
secttons. 

6.4.1 Post-Emergency Equipment Maintenance 

All emergency equipment listed in Permit Attachment Cl will be cleaned, repaired, or replaced so that it is fit to 

use before plant operations in the affected area are resumed. If the equipment cannot be adequately cleaned, it 

will be disposed of as hazardous waste. If it cannot be repaired and is not contaminated, it will be disposed of 

as non-hazardous waste. 

Documentation of post-emergency equipment maintenance will be provided to NMED prior to resumption of 

operations in the affected area of the plant. 

6.4.2 Required Reports and Notification 

During and after certain emergency situations, as described in previous sections of this plan, specific types of 

reports or notification will be required. The EC will determine when, or if, off site notification and reporting 

are required for certain scenarios. The various reporting and notification requirements are mentioned in the 

appropriate sections of the Contingency Plan but are detailed here for purposes of clarity. 
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After the plan has been implemented, if the EC determines that the Facility has had a release, fire, or explosion 
that could threaten human health or the environment outside the Facility, the EC must immediately notify 

either the government official designated as the on-scene coordinator for the geographical area or the National 
Response Center. The report must include the following information: (1) the name and telephone number of 

the reporter; (2) the time and type of incident; (3) the name and quantity of material(s) involved, to the extent 

that this information is known; (4) the extent of injuries, if any; and (5) the possible hazards to human health, or 
the environment, outside the Facility. 

If the EC determines that evacuation of local areas may be advisable, appropriate local authorities will be 
immediately notified. The EC must be available to help appropriate officials decide whether local areas should 
be evacuated. 

Any release to the environment which threatens human health or the environment must be reported to the 

NMED Director within 24 hours of detection. If the release is reported pursuant to 40 CFR Part 302, that 
report will satisfy this requirement. Any release involving a reportable quantity of a hazardous waste as defined 

in 40 CFR 302.4 will be reported to the National Response Center within 24 hours. 

Within 24 hours of implementing the Contingency Plan, the EC must notify NMED. The owner or operator 

must note in the operating record the time, date, and details of any incident that requires implementation of the 

Contingency Plan. 

As required by 40 CFR 264.56G), within 15 days of the incident, the EC must submit to the NMED Director a 

written report on the incident. The report must include the following information: (1) the name, address, and 

telephone number of the owner or operator; (2) the name, address, and telephone number of the Facility; (3) 

the date, time, and type of incident; (4) the source and cause of any release to the environment; (5) the name 

and quantity of material(s) involved; (6) actions taken to mitigate damage due to the release; (7) the extent of 
injuries, if any; (8) an assessment of actual or potential hazards to human health or the environment, where this 

is applicable; and (9) the estimated quantity and disposition of recovered material that resulted from the 

incident. 

Within 30 days of detection of a release to the environment, a report containing the following information will 

be submitted to the NMED Director: (1) the likely route of migration of the release; (2) the characteristics of 

the surrounding soil (soil composition, geology, hydrogeology, climate); (3) the results of any monitoring or 

sampling conducted in connection with the release, if available (if sampling or monitoring data relating to the 

release are not available within 30 days, these data must be submitted to the NMED Director as soon as they 

become available); (4) the proximity of the incident to downgradient drinking water, surface water, and 
populated areas; and (5) a description of response actions that were taken or are planned. 

The NMED Secretary and state and local authorities will be notified when the Facility is in compliance with 40 

CFR 264.56(h), which states that no waste that is incompatible with the released material can be treated, stored, 

or disposed until cleanup procedures are completed, and all equipment must be fit for its intended use prior to 

resuming operations. 

6.5 DOCUMENTS TO BE MAINTAINED ONSITE AS PART OF THE PERMIT 
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Following the resolution of emergencies, various documents must be prepared and maintained onsite as part of 
the operating record. These documents are discussed in previous sections of this plan and are summarized 
below. 

Copies of the Facility- and building-specific evacuation plans will be maintained in the administration building 
and at each location for which evacuation plans will be prepared. These documents will be submitted to the 
NMED within 30 days of the effective date of this permit. 

An up-to-date list of all satellite and 90-day accumulation areas, if any are utilized at the Facility, will be 
maintained at the Facility and provided to the NMED inspectors upon request. Prior to accepting waste at a 
satellite or 90-day accumulation area for the first time, NMED will be provided with a description and location 
map. 

A list of authorized ECs and their home telephone numbers will be maintained in the administration building, in 
all other buildings and emergency stations at the site, and in all controlled copies of the Contingency Plan. 

A list of coordinating agreements that outline the situations and criteria under which outside help is needed will 
be maintained in the administration building and in all controlled copies of the Contingency Plan. This list will 
include the role of each emergency response authority in an emergency. 

Coordinating Agreements will be put in place with local, state, and federal agencies for responding to 
emergency incidents that may occur at the Facility. The Facility will formalize Coordinating Agreements with 
those organizations listed in Permit Attachment C3 no later than 60 days prior to receipt of first waste. 

A current evacuation plan will be maintained in the EC's office. Permit Attachment C4 provides a general 
Evacuation Plan for the Facility. The Facility will finalize this Evacuation Plan with details of building-specific 
evacuations after the Facility design has received final approval from NMED. It is proposed that the Facility 
will submit the criteria for determining when site evacuations are necessary within 30 days of the effective date 
of the permit and that final evacuation plans and procedures be submitted following final NMED approval of 
tl1e Facility design. 

A current version of the emergency and spill response equipment list presented in Permit Attachment Cl will 
be maintained in the EC's office and in each of the controlled copies of the Contingency Plan. 

The operating record for the facility will be updated with the time, date and details of any incidents that require 
implementation of the Contingency Plan. 

6.6 AMENDMENT OF CONTINGENCY PLAN 

If the Contingency Plan is implemented, the circumstances under which it was implemented will be thoroughly 
reviewed to investigate the following: 

• why the incident occurred and the cause for the occurrence; 
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• what measures will be taken to reduce the risk of having a similar occurrence in the future. 

The Contingency Plan itself will be reviewed by the EC and/ or the Facility owner and immediately amended, if 

necessary, whenever any of the following events occur: 

• the Facility permit is revised; 

• the plan fails in an emergency; 

• changes occur to the Facility design, construction, operation, maintenance, or other circumstance 

that materially increase the potential for fires, explosions, or releases of hazardous waste or 

hazardous waste constituents, or that change the response necessary in an emergency; 

• the list of ECs changes; or, 

• the list of emergency equipment changes. 

Because the Contingency Plan is a controlled document, any changes will be made in the following manner: (1) 

inaccurate or out-of-date pages will be directly replaced with new pages containing the modified or additional 

information; (2) the corrected pages will be issued to all agencies and organizations that have controlled copies 

of the plan; and, (3) old pages will be removed from copies of the plan and discarded. These steps will ensure 

that each organization has a current version of the plan. 
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LOCATION, DESCRIPTION, AND 
CAPABILITIES OF EMERGENCY EQUIPMENT 

Details pertaining to the specific locations, physical descriptions, and capabilities of the emergency response 

equipment listed in this Permit Attachment will be provided to the New Mexico Environment Department 

(NMED) and other response agencies prior to the initiation of operations at the facility. 

This preliminary list provides the types and locations for emergency response equipment for the facility. 

Equipment changes that occur at the facility will be provided to each agency and organization on controlled 

distribution for the Contingency Plan. 

Diagrams will be posted at various locations throughout the facility with "You Are Here" references at each 

location. These diagrams will show the locations of safety equipment, alarms, and primary and alternative 

execution routes. 

Emergency equipment for the facility includes: 

Fire Control Equipment 

sprinkler systems 
buildings 

fire extinguishers 
buildings - 20 lbs. dry chemical 

landfill emergency station - 20 lbs. Dry chemical 
equipment- 10 lbs. dry chemical 

trucks- 10 lbs. dry chemical 
building fire hoses 
landfill bulldozer 

landfill (Caterpillar DS to D8 or equal) 
mobile fire suppression 

water I foam truck all areas 
(approximately 1,000 gal tank) 

Personal Protectir;e Equipment-A!! buildings except 
administration and /ant!ftU emergenry station 

tyvek suits and hoods 
saranex suits and hoods 

boot covers 
duct tape 

Spill Control/ Decontamination Equipment-AU 
buildings except administration and /ant!ftU emergenry 

station 

site heavy equipment 
industrial absorbents (55 gal drums) 

sorbent dam 
55-gallon recovery drums 
85 gallon overpack drums 
Portland cement (pallet) 

bung wrench to remove 55 gal drum plugs (2) 
shovels (6 min) 

rakes (6 min) 
decontamination equipment personnel and areas 

wash basins 

C1-1 

soap 
scrub brushes 

plastic sheeting 
trash bags 

Communi,-ations Equipment 

public address or paging system 
all buildings 
telephones 

all buildings 
hand-held radios (as needed) 



New Mexico Environment Department 
March 2002 

plastic tape 
respiratory protection 
SCBAs (as necessary) 

respirators with assorted cartridges 
rubber gloves 

Personal Protective Equipment-Ali buildings except 
administration and landfill emergenry station 

(Continued) 

splash shields 
hard hats 

various type of gloves 
goggles 

safety glasses 

Safety Equipment--Ali buildings except administration 
and landfill emergenry station 

Eyewashes 
safety showers 

first aid kit 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

fire-pull stations (to be determined) 

Alarm Systems-Ali alarms will be indicated in guard 
shack and have local audible alarms 

onsite fire bell system 
buildings 

landftll area 
treatment or tank alarms 

spill alarms 
accident or emergency alarm (non-fire alarm) 

Cl-2 

T rnck Equipment 

10 lbs. dry chemical fire extinguisher 
chock block 

spare tire/jack/wrench 
emergency triangle 

flashlight 
first aid kit 

towing strap 
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LIST OF EMERGENCY COORDINATORS 

Since the Triassic Park Facility is not operational at this time only one Emergency Coordinator (Eq ts 

proposed. Details of the EC are listed below: 

Mr. Larry Gandy 
Vice President 
1109 E. Broadway 
Tatum, NM 88267 
(505) 398-4960 

The names, addresses, and telephone numbers (office and home) of the additional Triassic Park Waste 
Disposal facility personnel who are qualified to act as emergency coordinators (Eq will be provided in this 
appendix prior to receipt of hazardous waste at the facility. The list will specify the primary EC and 
alternates in the order they will assume responsibility. This list will be provided to the Director at the time of 
certification. Copies of this list will also be distributed for inclusion in all controlled copies of the 

Contingency Plan. Controlled copies will be considered the most current operating Permit, and the official 
version of the Permit will always reside, at a minimum, in the Administrative Record at the Hazardous Waste 
Bureau of the NMED in Santa Fe. 
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COORDINATING AGREEMENTS 

Arrangements will be made with local, state, and federal agencies for responding to emergencies that might 
occur at the Triassic Park Waste Disposal Facility. These will be detailed and provided to New Mexico 
Environment Department (NMED) and all organizations with controlled copies of the contingency plan 
prior to acceptance of waste at the facility. Coordinating agreements and emergency arrangements will be 
made with the following organizations: 

Eastem New Mexico Medical Center County Health Department 
405 W. Country Club Road 
Roswell, NM 88201 
(505) 622-8170 

Roswell Fire Department Tatum Fire Department 

Roswell Ambulance Service Tatum Ambulance Service 

NM Department of Public Safety Regional Communications Center-if available 

U.S. EPA, Region VI U.S. EPA/National Response Division 
Hazardous Waste Management Division 
First Interstate Bank Tower 
1445 Ross Avenue, Suite 1200 
Dallas, TX 75202-2733 (214) 665-7200 

Local and State Emergency Planning Committee 
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EVACUATION PLAN 

Evacuation plans are pre-established procedures designed to direct employees to safe assembly areas to 
ensure their personal safety. Evacuation plans are also designed to enhance the response effort in the event 
of an emergency. Emergencies that could threaten human health or the environment may require the 
evacuation of areas, buildings, the entire facility, or local areas surrounding the facility. A site wide 
evacuation plan is presented on Drawing L-1. This indicates primary assembly areas that are located upwind 
of the prevailing wind direction for the site. Specific building and area evacuation plans and maps will be 
prepared as appropriate. These specific plans and maps will be maintained and updated as necessary. The 
evacuation plans and routes will be addressed in area-specific training courses. A master copy of all 
evacuation plans for the facility will be maintained and updated by the Emergency Coordinator (Eq. 

Upon notification of an incident the EC will determine if the incident poses a potential threat to human 
health or the environment and will evacuate area(s) based upon his/her determination. Employees will 
assemble in pre-determined areas, outside buildings and away from processing areas as indicated in the 

evacuation plan. 

The evacuation plans will describe the signals to be used to begin evacuations, evacuation routes, and 
alternate routes for various scenarios. Some of the scenarios included are: 

• fires and/ or explosions 

• spills, leaks, or other releases 

• power or equipment failures 

Four types of evacuation plans, outlined below, will be prepared prior to acceptance of waste at the facility. 

In each case, the plans will address the proper response of employees for (1) public address (P A) 

announcements; (2) various types of alarms and their associated sounds; (3) the evacuation routes available to 
them from a specific area; (4) assembly areas; and (5) other safety-related issues. The four types of plans are: 

1. Process Area Shutdowns and Evacuations 

Emergency shutdown procedures will be prepared for each area and maintained at the specific processing 

location. These procedures will be used during on-the-job training to instruct and inform operations 
employees of the evacuation procedures for their specific area. 

2. Building Evacuation 
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Building specific procedures will be developed prior to the receipt of waste at the facility. These procedures 
will be maintained in the building for which they are prepared and in the EC's office. The procedures will be 
used during on-the-job training to instruct employees on the proper response to a building evacuation. 

The evacuation of a building will be initiated in one or more of the following ways: 

• P A announcement from the EC, an emergency responder, or other operations personnel; 

• an evacuation or emergency alarm; and, 
• the employee's decision to evacuate for personal protection. 

"When an evacuation is announced all employees will immediately leave their work area and assemble at the 
designated assembly areas. Supervisors will account for all facility personnel and the sign in log will be used 
to account for non-facility personnel. 

3. Faciliry Evacuation 

Evacuation of the entire facility will proceed in a fashion similar to that of a building evacuation. If 
necessary additional means of communication will be used to ensure all personnel are aware of the site 
evacuation. Means of communication other than P A announcements might include: 

• 
• 
• 
• 

hand-held radio for personnel in areas of high noise or areas without P A capability; 

telephone; 

area alarms; and/ or, 

messengers 

If the incident site is upwind of the current building location employees and visitors will evacuate in a 
direction perpendicular to the wind direction. If the incident is downwind from the current location visitors 
and employees will evacuate in an upwind direction. Windsocks will be placed at strategic locations 
throughout the facility to ensure their visibility. 

If possible employees and visitors will relocate to the entrance gate of the facility and await further 
instructions. If this is not possible, or if routes leading to the facility entrance are unsafe, then personnel will 
be instructed to assemble in a safe location so that all personnel and visitors may be accounted for. 

4. Evacuation of Local Areas 

If the EC's assessment indicates that evacuation of local areas may be necessary, the appropriate local 
authorities will be notified immediately. The EC will provide assistance, as necessary, to the appropriate 
officials in making area evacuation decisions and notifications. Notifications by the EC might include the 
government official designated as the on-scene coordinator for the geographical area or the National 
Response Center (1-800-424-8802). 
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5.2 INSPECTION PROCEDURES 

This section of the permit application provides written inspection guidelines and an inspection schedule for 
the Facility in accordance with 20 NMAC 4.1. 

5.2.1 General Inspection Procedures 

Facility personnel will conduct inspections of all equipment and structures as frequently as necessary to 
prevent, detect, or respond to environmental or human health hazards. Inspection records describing 
malfunctions, deteriorations, operator errors, and discharges that may cause or contribute to a release of 
hazardous waste constituents to the environment or that may be a threat to human health will be kept at the 
Facility administration building for three years from the date of the inspection. Specific inspection 
procedures are outlined in Sections 5.2.2 through 5.2.10. 

Personnel will receive general training about hazardous waste inspections as part of the Facility hazardous 
waste training program. Personnel responsible for inspecting particular equipment or areas of the Facility will 
receive classroom and/ or on-the-job training in inspection procedures. Inspection procedures will be 
described in the operating manual, which will be located in the EC's office. 

Facility guards will make rounds of the Facility at least once daily to detect any unauthorized entry to the 
Facility or any other abnormalities. The guards will not use inspection checklists, but they will notify the 
Emergency Coordinator (Eq and/ or emergency response personnel of any spills or other emergencies. 
Requirements for the EC and/ or emergency response personnel, subsequent to an inspection notification, are 

outlined in Permit Attachment C, Contingenry Plan. 

5.2.1.1 Inspection Checklist 

Inspection checklists and an inspection schedule have been developed to ensure that inspections occur at 
appropriate frequencies. An inspection schedule matrix is provided in Permit Attachment Dl, Inspection 
Schedules and Checklists, Table 5-l. This matrix will be expanded, as necessary, to reflect new equipment or 
changes to existing equipment inspection frequencies. 

Inspection frequencies will vary according to the type and age of the equipment, the frequency of its use, and 
its importance in preventing environmental incidents. The inspection frequencies provided in Table 5-1 
show that inspections will occur frequently so that problems can be identified in time to correct them before 

harm is done to human health or the environment. 

The inspection checklists will identify the name of the inspector, date and time of the inspection, frequency 
of inspection, specific items to be checked, any notations or observations of abnormalities, and the nature 
and date of any corrective actions taken. Checklists are also provided in Permit Attachment Dl. The 

inspection schedules will be kept in the office of the Emergency Coordinator (Eq. 
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When new or modified equipment is installed or used at the Facility, the inspection procedures, forms, and 
schedule will be revised to reflect these changes and submitted to NMED. 

5.2.1.2 Remedial Action 

Facility personnel or contract personnel will remedy any deterioration or malfunction of equipment or 
structures encountered during inspections. The remedy will be completed in sufficient time to ensure that the 
problem does not result in an environmental or human health hazard. 

All repairs to permitted portions of the Facility will be made in accordance with the original construction 
specifications and Construction Quality Assurance (CQA) plan. 

If a hazardous or potentially hazardous condition is identified, the EC, as specified in the Contingency Plan, 
will be notified immediately to assess the situation and determine how to correct the situation and whether 
the Contingency Plan should be implemented. 

5.2.2 Landfill Inspection Procedures 

Landfill liners and the cover will be inspected during and immediately after installation in accordance with the 
CQA Plan, which is discussed in Permit Attachment A, General Faciliry Description and lriformation, Section 
2.5.2.3, and contained in Permit Attachment M, Construction Qualiry Assurance Plan. 

The landfill and associated equipment will be inspected weekly and after storms unless otherwise specified. 
Records of the inspections will be maintained in the operating record, which will be kept in the 
administration building. 

If deterioration or any other abnormalities are noted during inspection of the landfill or associated 
components, the inspector's supervisor will be notified and will determine the appropriate course of action 
for correction. If the supervisor is not available, the EC will be summoned to make the determination. 

The landftll will be inspected by properly trained personnel weekly and after storms for such items as spills, 
leaks, odors, wind-blown particulate matter, any evidence of deterioration of the landftll itself, and any 
malfunction or improper operation of the run-on/ run-off control systems. All inspections will be 
documented on the landfill inspection checklist, described in Section 5.2.1.1 and contained in Permit 
Attachment Dl. Inspection checklists will be kept for at least 3 years, in accordance with 40 CFR 264.15(d). 

During the active life and during closure of the landftll, the LCRS and LDRS will be checked daily for the 
presence of liquid. The amount of water in the system can be used to determine if the system is functioning 
properly. The system will either be inspected through the cleanout pipe, which is connected to the primary 
collection pipe and the sump riser pipe, or with magnehelic gages or other liquid detection devices, if they are 
installed. The leachate collection tank will be inspected in accordance with the procedures outlined in Section 
5.2.5. 

During the operational phase of the landfill, periodic checks will be made within the landfill to detect the 
presence of hazardous gases and volatile organics. Surveys of the active landfill surface area and the riser 
pipes with an Organic Vapor Meter (OV1vf) or comparable device will be performed quarterly to detect the 
presence of organic compounds. 

If it is evident that particulate matter from the landftll is subject to dispersal by the wind, the active portion of 
the landfill will either be covered or managed to control the dispersal (see Permit Attachment A, Section 
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2.5.1.7). Adding water to prevent wind erosion will be limited so that ponding in the landfill does not occur. 

If the dispersion is noted during an inspection, the landfill supervisor will notify the sprayer truck operator to 
rectify the situation. 

The stormwater collection and holding unit associated with the run-off/run-on control systems will be 

inspected to ensure that liquid has not accidentally accumulated. The collection system will be emptied as 

quickly as possible to ensure that the design capacity of the system is not exceeded. 

5.2.3 Evaporation Pond Inspection Procedures 

Evaporation pond liners will be inspected during and immediately after construction and installation in 

accordance with the CQA Plan, which is discussed in Permit Attachment A, Section 2.5.2.3, and contained in 

Permit Attadunent M. 

While the evaporation pond is in operation, it will be inspected daily to detect any sudden drops in the level 

of the pond's contents and to measure the volume of and remove any liquid that has accumulated in the 
leachate collection and leak detection sumps. The daily inspections will also serve to ensure that there is no 

potential for overtopping by wind or wave action. Since all discharges into the pond will be monitored, visual 

inspections will be adequate. 

Other inspection items, such as condition of berms, waming signs, and surrounding area, will be checked 

weekly and after storms. Weekly visual inspections will also be conducted to verify the integrity of the liners 

and associated systems. Visible portions of the leachate collection pipes and pump will be visually inspected 
weekly for deterioration. The concrete pad for tanker discharge will be visually inspected weekly for 

accumulation of liquids. The area around the pond will be inspected weekly for any signs of deterioration, 

leaks, erosion, etc. The evaporation pond berms will be inspected for any sign of abnormal deterioration, 

which may include excessive sloughing or the development of significant cracks. All of the above inspections 

will be used to assess the integrity of the surface impoundments. 

An inspection checklist for the evaporation pond is provided in Permit Attachment Dl. 

5.2.4 Container Storage Area Inspection Procedures 

Weekly visual inspections of container storage areas (drum storage area and roll off storage area) will be 

performed to identify the status of warning signs, condition of containers and labels, availability and 

accessibility of spill control and PPE, and the adequacy of aisle space and access/egress routes. Containers 

will be inspected for any signs of excessive corrosion, buckles, dents, holes, other structural defects or 

deterioration, and over-pressurization. An inspection checklist for container areas is provided in Permit 

Attachment Dl. 

If a container is found to be in poor condition, the inspector's supervisor will be notified, who will either 

arrange to transfer the hazardous waste to a new container, repair the existing container as specified by the 

manufacturer, or place the container in an overpack drum. 

Containers used for storing liquids will be stored in a secondary containment area described in Permit 

Attachment A, Section 2.2. These areas will be inspected weekly during the container storage area 

inspections. The inspections will focus on (1) the condition of sump pits and trenches to ensure that they are 

free of cracks or gaps and are sufficiently impervious to contain leaks, spills, and accumulated liquids until the 

collected material is detected and removed; (2) pump operation; and, (3) placement of containers to ensure 
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that designed liquid flow paths are not obstructed. A record of the inspection will be maintained in the 
operating record, which will be kept in the administration building. 

Spilled or leaked waste or accumulated precipitation that requires removal to prevent overflow of collection 
systems that is identified during inspection will be removed in a timely manner. 

5.2.5 Tank Inspection Procedures 

Tanks containing or treating waste will be inspected daily. Tanks containing stored waste include the liquid 
waste storage tanks and the leachate storage tanks for the landfill. These inspections will focus on the status 
of warning signs, the adequacy and availability of spill control and PPE, the adequacy of access routes, and 
the condition of the tanks, ancillary equipment, and monitoring and leak detection systems. The inspection 
will focus on (1) overfill control; (2) equipment condition to detect any signs of corrosion or releases of 
waste from the tanks or ancillary equipment; (3) data gathered from monitoring and leak detection equipment 
to ensure that the tank system is being operated in accordance with design specifications; and, (4) the 
Cathodic Protection Systems, as installed. 

Secondary containment areas in which tanks are located will be inspected daily during the tank inspections. 
These inspections will focus on the condition of the containment surface to ensure that it is free of cracks or 

gaps and is sufficiently impervious to contain leaks, spills, or accumulated liquids until the collected material is 
detected and removed. Inspection records will be maintained in the Facility operating record, which will be 
kept in the administration building. An inspection checklist for tanks is provided in Permit Attachment Dl. 

5.2.6 Stabilization Unit Inspection Procedures 

Inspection of the stabilization unit will be conducted according to the procedures specified in Section 5.2.5. 
The inspections will be conducted on days when the unit is operating and daily when waste is in storage. 
Additional inspection requirements are described in Section 2.4.6. Inspection records will be maintained in 

the administration building. The concrete vault area will be inspected monthly. If liquids are found they will 
be removed with a portable pump and transported to the liquid waste unit. 

5.2. 7 Security Equipment Inspection Procedures 

Security inspections will be conducted daily and will include the following elements: 

• visual inspection of the warning signs at all approaches to the Facility to ensure that the signs are 
present, legible, and securely attached to the fence; 

• inspection of the Facility perimeter to ensure the integrity of the fence and gate by looking for signs 
of erosion of soil at the fence posts and corrosion or vandalism to the fence, fence posts, or locks; 

• inspection and replacement, as necessary, of lights for the purpose of illuminating the Facility at 
night; 

• inspection of structures for signs of erosion, tampering, or vandalism; and, 

• records of inspections will be maintained in the administration building. 

5.2.8 Safety and Emergency Response Equipment Inspection Procedures 
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Safety and emergency response equipment inspections will occur monthly. This category of equipment 

includes first aid supplies; respiratory protection equipment (other than personally issued respirators, which 
will be each employee's responsibility); protective clothing, including hard hats, gloves, and suits; fire 

extinguishers; eye wash stations; safety showers; empty 55-gallon drums; shovels; and spill cleanup and 
decontamination kits. 

A monthly inventory of safety-related supplies and equipment will be performed to ensure that the items are 

available, in good condition, and at designated locations. Inadequate or missing items will be replaced or 

repaired. 

Fire protection equipment, including fire extinguishers and fire hoses, will be inspected monthly and after 

each use to ensure that the equipment is capable of functioning properly and that access to the equipment is 
not blocked. Each fire extinguisher will be inspected to ensure that the seal around the handle is intact, that 

the pressure gauge indicates that the unit is adequately charged, and that an Underwriter's Laboratory listing 
label is attached to each unit. Building sprinkler systems will be inspected according to manufacturer 
specifications. Chemical fire-suppression systems will be checked to ensure that adequate quantities of the 

chemical and water exist. The fire-suppression vehicles will also be tuned up at least annually and inspected 
monthly. Records of inspections will be maintained in the administration building for each tlllit. 

The public address (P A) system will be tested daily to ensure proper operation. In lieu of daily testing, the 
Facility may opt to broadcast music 24 hours a day, which ensures proper operation of the unit at all times. 

Hand-held radios will be tested prior to use each day and periodically throughout the day. The units will be 

recharged after each shift to ensure that they are operating properly. 

5.2.9 Loading and Unloading Area Inspection Procedures 

Waste loading and unloading areas will be inspected daily when in use. The inspections will focus on integrity 
of the containment structure and safety-related issues that could lead to hazards or waste spills. Signs will be 

located at each loading and unloading area indicating that equipment or materials should not be left 

unattended as they could be obstructions for the loading and unloading operation. 

Onsite roadways and vehicle traffic areas will be inspected on a preventive maintenance order (PMO) 

schedule to ensure that potential safety hazards, such as road surface deterioration, are minimized or avoided. 

Records of inspections will be maintained in the administration building for each unit. 

5.2.10 Truck Wash Area Inspection Procedures 

The sump and sediment bins will be inspected weekly for the accumulation of sediment and liquids in the 
sump and will be removed to the wash water storage tank. The wash water collected at the truck wash area 

will be sampled according to Permit Attachment F, Waste Anafysis Plan, Section 4.6, and analyzed according to 
Permit Attachment F, Section 4.5.6. 
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PERMIT ATTACHMENT Dl 

INSPECTION SCHEDULES AND CHECKLISTS 
Modified from the Permit Application, 

Volume I, Section 5.2, Table 5-l, and Volume II, Appendix I 

,;. , (i.::· .• ·''!~l:·~t~··.~~~~;~:;~;~J~~~s~-~~tiff~~~~~·;~~=t~~·:;'K~;~Ifl 
······ 

···.·.,INSPECTIONJTEM ~ fi801JLEM OR.'PROBLEM•AREA' •••.••.••••.•.••..• , .•.•... INSPECTION TIME'·:: ;: 

·•Generai·•Facility· ............................... • ............................ •········· <···· . :············ .....: .. . ' : .. ·.· ··· ..... 
Security equipment - signs, perimeter fences, lights Daily 
Stormwater detention basin - liner Weekly and after storms 
Surface water diversion ditches to storm water detention Weekly and after storms 
basin 

LandfilL y ... · ........ · .......... •, .. · .... : ... '•. 

liner and cover systems - uniformity, damage and During construction and 
imperfections installation 
Liners and cover deterioration and malfunction During and immediately after 

construction 
Spills, leaks, odors, windblown particulate Weekly and after storms 
Run-on/run-off control system - uniformity, damage and Weekly and after storms 
imperfections 
LCRS/LDRS presence of liquid and volume of liquid pumped Daily and after storms 
Leachate collection tank (while holding waste) for condition Daily 
and proper function 
Hazardous and organic gases Quarterly 
Ancillary equipment Manufacturer recommended 
Sump pumping and instrumentation Annually 

Evaporation Pond· .... . 
. ··· ••••••••••• . 

·························· 
• •••• 

liners and cover systems for uniformity, damage, and During construction and 
imperfections installation 
Pond freeboard for level for changes Daily and after storms 
Area surrounding pond Weekly 
Run-on/run-off control system - uniformity, damage and Weekly and after storms 
imperfections 
LCRS/LDRS for presence of liquid and volume of liquid Daily and after storms 
pumped 
Berms Weekly 
Integrity of liners and associated system Weekly 

Concrete pad for tanker discharge Weekly 
Container Storage Aieas ··- Dr urn •· HandlingJJnit and Roll~off Unit • .. 

········ ····· .. Condition of containers, signs, other safety equipment, aisle Weekly 
space 
Secondary containment condition, presence of liquid, and Weekly 
volume of liquid pumped 
Run-off /run-on ditches - uniformity, damage and Weekly and after storms 
imperfections 

Containers with > 500ppmw volatile organic compounds Monthly 
Ancillary equipment Manufacturer recommended 

Tanks .. · :• 
· .... ... . :: 

•••••• 
. :· . . . ·:· ................. 

Condition of tanks, signs, other safety equipment, access Daily (when storing) 
routes, overfill control 
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Condition of unit when in operation 
equipment, monitoring systems 

Condition of unit when empty 
Secondary containment condition, presence of liquid, and 
volume of liquid removed 
Concrete vault area - remove liquids if present 

Run-off/run-on ditches uniformity, damage and 

im erfections 
Sonic test to ensure thickness of tanks 
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INSPECTION CHECKLIST - OPERATIONAL DAYS 

Inspections shall be conducted once every operational day (except as noted). An operational day is defmed as 
a day in which waste management activities occur at the site. For purposes of this defmition, laboratory 
operations do not constitute an operational day. 

The recording of liquid level readings for Leak Detection Systems, Leachate Collection Systems, collection 
tanks and freeboard shall be maintained in Facility log books. Only the indication of a problem for each 
system shall be noted and recorded on the inspection checklist. 

Inspectors are required to date, record the time of the inspection and sign their names on the Inspection 
Checklist that they complete. All items shall be responded to by indicating that an item is either a problem or 
is hot a problem. If a problem is observed, a description of the problem will be recorded. If an item is not 
inspected, the Inspector shall respond by writing "NI" in the Problem column with an explanation of why it 
was not inspected. In the event the Inspector cannot complete a checklist, the new Inspector shall continue 
with the same inspection and shall date and sign his/her name to that checklist. 

An Inspection Corrective Action Report, which will include the date and time of repairs and remedial actions 
taken shall be initiated and distributed by the Inspector. The remediator will retain the original copy until the 
item has been corrected. A second copy will be given to management and the third copy will remain with the 
Inspector. The signed original will then be ftled with the originating checklist upon completion. 
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INSPECTION CORRECTIVE ACTION REPORT 
CORRECTED ITEMS COMMENTS 

1 Reference Corrective Action Report, (fitle 

2 
and Date) for any corrections. 

3 

4 

Reviewed by Manager of Environmental Affairs Date: 
and Regulatory Compliance: 
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PRECIPITATION AND WIND READINGS 

1. Precipitation 

Date and time recorded: ________ _ 

Amount and type since last daily inspection to the nearest .1 inch: ______ _ 

Gauge working: Yes __ No __ 

2. Wind Readings 

Date and time recorded: ________ _ 

Wind Direction: _______ _ 

Wind speed in mph: _______ _ 

Recorder working: Yes __ No __ 
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Date and time inspected: _________ _ 

Ditch~s Checked 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

Inspection Item 

Erosion 

Obstructions 
Overflow or 
Imminent overflow 

Runoff Present 

Windblown Debris 

Spill Present 

Problem 
Yes No 

2. Security Fencing and Gates 
Date and time inspected: ________ _ 

a. Any unauthorized 
entry noted. 

b. Repairs required 
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Inspection Item 

3. Sampling Station 
Time Inspected: 

a. Spills, Leaks or 
unauthorized discharges 

b. Obstructions in 
floor collection trenches 

c. Spills or Ponding 
• On roadways 
• On access ramps 
• On loading and 

Unloading areas 

Problem 
Yes No 

4. Tanker and Truck Parking Area 

Date and time Inspected: ________ _ 

Problem 
Inspection Item Yes No 

a. Entry areas: 

• Deterioration 

• Cracking 

• Corrosion 

b. Spills or Ponding 

• On roadways 

• On loading and 
Unloading areas 
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• HAZARDOUS WASTE MANAGEMENT UNITS 

1. Drum Handling Unit (Weekly) 

Inspection Item 

Drums: 

• Leaks 

• Corrosion 

• Deterioration 

• Incompatibility with 
content. 

• Rows more than 2 
drums wide 

• Lack of pallets for 

• Aisle space less 
than 2.5 feet 

• 

Problem 
Yes No 

Problem 
Inspection Item Yes No IfYes, Description 
c. Compatibility group 

designation not visible on 
drums 

d. Spills or Ponding 

e. 

f. 

• On roadways 

• On access ramps 

• On loading and 
Unloading areas 

Presence of liquids 
or solids in: 

• Spill containment 
trenches 

• Sump System 1 

• Sump System 2 

• Sump System 3 

• Sump System 4 

• Sump System 5 

• Sump System 6 

• Sump System 7 
Incompatible waste 
in same segregation 
area. 
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g. Unreadable or no 
signs posting PPE 
requirements at 
entry doors. 

h. Does waste contain 
VO concentrations greater 
than 500 ppmw 
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(If yes, see inspection forms for Volatile organic waste.) 

1. No cracks on concrete floor 
and epoxy coating not 
damaged. 
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1A. DRUM HANDLING UNIT (VOLATILE ORGANIC WASTES) (WEEKLY) 

Date and time inspected: ________ _ 

Inspection Item Yes No 
a. Cover and closure 

devices such as lids, 
bungs, caps etc. 
are secure 

Problem 
If Yes, Description 

• If coverage closure device is not properly secured, then secure, repair or replace. 

• If volume is less then 0.1 m3, no additional inspection required. 

• If volume is between 0.1 m3 and 0.46 m3, then confirm requirements for air monitoring for level 1 
containers (40 CFR264.1086) 

• If volume is greater then 0.46 m3, then confirm requirements for air monitoring for level 1 or level 2 
containers, depending on container type (40 CFR 264.1086). 
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2. Roll-Off Storage Unit- Non-Stabilized (Weekly) 

Date and time inspected: ________ _ 

Problem 
Inspection Item Yes No IfYes, Description 

a. Containers: 

• Spills 
• Corrosion which affects 

structural integrity or 
Containment capability 

• Deterioration 
• Incompatibility 

with contents 

b. Open containers at 
time of inspection 
while not involved 
in sampling 

c. Compatibility group 
designation not visible on 
containers 

d. Incompatible waste 
u1samesegregation 
area. 

e. Spills or Pending 
• On roadways 
• On access ramps 

• On loading and 
Unloading areas 

f. Presence of liquids 
m sump. 

g. Roll-off units within exclusion 
zone for storm water storage. __ 

h. Deterioration or leaks 
in containment berms. 

t. Columns less than 4 feet wide, 
rows less than 2.5 feet wide. 
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Date and time inspected: _________ _ 

Inspection Item Yes No 

a. Containers: 

b. 

c. 

d. 

e. 

• 
• 
• 

f. 

• Spills 
• Corrosion which affects 

structural integrity or 
Containment capability 

• Deterioration 
• Incompatibility 

with contents 

Open containers at 
time of inspection 
while not involved 
in sampling 

Compatibility group 
designation on containers. 

Incompatible waste 
in same segregation 
area 

Spills or Ponding 
On roadways 

On access ramps 
On loading and 
Unloading areas 
Presence of liquids 
m sump. 

Problem 
IfYes, Description 

g. Roll-off units within exclusion 
zone for storm water storage. 

h. Deterioration or leaks 
in containment berms. 
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3. Liquid Waste Receiving and Storage Unit (Daily) 1 

Date and time inspected:. ______ _ 

Inspection Item 

a. Leaks or spills 
in area surrounding 
tanks. 
• Tank #1 
• Tank #2 

b. Evidence of 
. . 

excess1ve corros10n 
• Tank #1 
• Tank #2 

c. Leaks in above grade piping, 
hoses, valves and pumps 

d. Readings compared 
with operating log 
• Tank #1 
• Tank #2 

e. Proper operation: 
of tank vents 
of level indicators 

• Tank #1 
• Tank #2 

f. Liquids in concrete basin .. 

g. Liquid in secondary 
containment.. 

h. Spills or Ponding 
• On roadways 
• On access ramps 

• On loading and 
Unloading areas 

Problem 
Yes No 

1 Leak Test on Ancillary Equipment is Required Annually. 
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• 4 . Stabilization Unit (Daily) 

Inspection Item 

a. Presence of unknown 
materials, fume or gas
producing reactions or 
excessive dust generation. 

b. Posted sign to the Stabilized 
Unit that denotes the 
protection level are 
unreadable or missing 

c. Spills or pending on 
process area floor. 

d. Treatment Mixing Basin 
has a freeboard less than 
2 feet 

e. Dust Suppression 
System: 

• Worn hoses or pipes 
• Loose fitting 

Hydraulic leaks 
f. Mechanical Mixing System: 

• Worn hoses or pipes 

• Loose fitting 
Hydraulic leaks 

• Conveyor belts not 
operating properly 

• Electric cutoff not 
functioning 

g. Steel Bins: 

• Cracks or dents 
• Punctures 
• Excessive wear 

Problem 
Yes No 

h. Fluids in leak detection system __ 
1.. Damages to surface within 

concrete vault. 
system 

Dl-14 
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Stabilization Unit (Monthly) 

Problem 
Inspection Item Yes No IfYes, Description 

a. Steel bins (when empty) 
• Cracks 
• Punctures 
• Excessive wear 

b. Concrete frames for bins: 
• Spills or pending on floor __ 

• Cracks in concrete 

5. Evaporation Pond Unit (Daily) 

Date and time inspected:. _______ _ 

Triassic Park Waste Disposal facility 

final RCRA Permit No NM0001002484 

Date and time inspected: ________ _ 

Average Daily flow rate ____ gallons/day 
Daily Liquid Level ______ ft. 

Inspection Item 

a. Spills, discharges, leaks 
around perimeter. 

b. Staff gauge not visible. 

c. Liquid levels above max 
fill line 

d. Liquid levels above pumping 
levels in LDRS. 

e. Liquids levels above pumping 
levels in Vadose Zone System. 

f. Liquids present in secondary 
containment system. 

Problem 
Yes No 

g. Liquid levels above max storage 
capacity in the pond. 
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Evaporation Pond Unit (Weekly and after storms) 

Date and time inspected: _______ _ 

Problem 
Inspection Item Yes No IfYes. Description 

a. Seeps around Pond 
perimeter. 

b. Sloughing or Damage to 
Berms. 

c. Damage to exposed liner 
system. 

d. Damage to protective 
netting. 

e. Sudden drop in 
impoundment contents. 

f. Amount of liquid removed 
from leak detection system. gallons 

6. Truck Wash Facility 
Date and time inspected: 

Inspection Item Yes No 

a. Spills or leaks in or 
around surrounding area 

b. Tank leaking 

(Note which tank) 

c. Ancillary equipment 
leaking 

d. Collection trench 
overflowing 

e. Obstructions in 
drainage system 

f. 

Problem 
IfYes, Description 

Liquids above high level 
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point in collection tank 

Note liquid levels 

g. Deterioration, leaks 
or corrosion of the 
water recycling system 

Note solid levels 

h. Recycling System Not 
Operating Properly 
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Date and time inspected: _________ _ 

Problem 
Inspection Item Yes No If Yes, Description 

a. Ponding or liquids 
inside cell 

b. Erosion of protective soil 
level 

c. Liquid above pumping level 
in LCRS 

d. Liquid above pumping level 
inLDRS 

e. Liquid above pumping level 
in Vadose Zone Monitoring 
Sump 

f. Spills, discharge, leaks, 
around leachate storage 
tank 

g. Liquids in secondary 
containment for leachate 
storage tank 

h. Liquid levels above max 
storage capacity in 
leachate storage tanks 

1. Spills or Ponding 

• On roadways 

• On access ramps 

• On loading and 
Unloading areas 
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New Mexico Environment Department 

March 2002 

Landfill (Weeldy) 

Triassic Park Waste Disposal Facility 

Final RCRA Permit No NM0001002484 

Date and time inspected: _________ _ 

Inspection Item Yes No 

a. Spills, discharge leaks, 
and/ or wind blown debris 
around perimeter 

b. Excess dust generation 
on haul roads 

Problem 
IfYes, Description 

c. Blockage or damage to 
runoff/runon control systems __ 

d. Amount of liquid removed 
from the sump 

LCRS System #1 
LDRS System #2 
Vadose System #3 

e. Depth of water in 
landftll contained water 
collection basin 

f. Depth of water in landftll 
stormwater collection basin 

Landfill (Quarterly) 

__ _,gallons 
___ gallons 
___ gallons 

__ ft 

___ ft 

Date and time inspected: _________ _ 

Inspection Item Yes No 

a. Organic gas present and 
need for air quality permit 
(above background) 

Problem 
IfYes, Description 
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PERMIT ATTACHMENT E 

PERSONNEL TRAINING 
Modified from the Permit Application, Volume I, 

Section 7.0 

7.0 PERSONNEL TRAINING 

The personnel training program for the Facility will be developed in accordance with 40 CFR 264.16 as 

adopted by the State of New Mexico in the New Mexico Hazardous Waste Management Regulations, Part V. 

This plan documents training procedures to be used by the Facility for all new employees and refresher 

training for experienced workers to ensure that all employees perform their work in full compliance with 40 

CFR 264.16. 

As illustrated in Figure 7-1, personnel will be divided into three categories for the purposes of the RCRA 

training: Facility personnel, visitors, and off site emergency response personnel. Facility personnel will be 

further categorized based on whether or not they will handle hazardous waste. Personnel will receive training 

appropriate to their specific job responsibilities. All Facility personnel will be required to complete classroom 

training within six months of employment and annually according to the requirements of the CFR 264.16. 

Employees who will handle hazardous waste and supervisors of employees who will handle hazardous waste 

will be required to complete on-the-job training (OJT) and OSHA 40-hour training and annual refreshers. 

Employees assigned to the Facility will not be allowed to work without direct supervision until completing 

the training program relevant to the positions in which they are employed. New personnel will be required to 

complete their training program as soon as practicable, but no later than six months, following their effective 

date of employment at the Facility. 

Section 7.1 describes job titles, qualifications, and duties; Section 7.2 describes training content and frequency; 

and Section 7.3 describes record keeping procedures. 

7.1 JOB TITLES AND DUTIES 

To facilitate safe and effective Facility operation, the training program is designed to provide training 

commensurate with job responsibilities. A list of qualifications, duties, and special training required for 

appropriate personnel will be developed and maintained onsite prior to commencement of operations. This 

section includes a description of the qualifications and responsibilities of the RCRA training officer, the EC, 

waste handlers, the site security officer, laboratory specialists, and maintenance personnel. Although other 

categories of personnel may work at the site, these six categories include key personnel with respect to 

ensuring safety and compliance and therefore are included in this section. It is important to note that one 

person may fulftl.l the responsibilities of more than one of the job categories outlined below. 

7 .1 .1 RCRA Training Officer 

The RCRA training officer will be responsible for developing and implementing a RCRA training program 

that is in compliance with 40 CFR 264.16, Personnel Training. 

The RCRA training officer will possess the following qualifications: 
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• a four-year science or engineering degree or sufficient expenence rn hazardous waste 
management to oversee the training program; 

• working knowledge of the New Mexico Hazardous Waste Act and the New Mexico Hazardous 
Waste Management Regulations; 

• knowledge of site-specific hazardous waste management procedures; 

• a thorough understanding of the purpose of the Contingency Plan and emergency procedures 
and the ability to implement them; and, 

• 40-hour OSHA and annual refresher training. 

The RCRA training officer will have the following responsibilities: 

• developing and implementing the RCRA training program, including classroom trarnmg 
development and revision; 

• establishing course curricula; 

• conducting training; 

• maintaining and updating, as needed, a list of all employees requiring training; this list will 
provide a personalized training history for each employee, which includes job title, training 
schedule, course attendance, and test results; 

• reviewing any new job classifications to determine if on-the-job-training (OJT) ts required 
(supervisors may also request that employees receive OJT); 

• scheduling training; 

• ensuring that all personnel with RCRA responsibilities are trained as soon as practicable 
following the effective date in a position and are annually updated; and, 

• conducting an annual review to determine which personnel require OJT. 

7 .1.2 Emergency Coordinator 

The EC will coordinate all emergency response activities and will have the authority to commit the resources 
necessary to implement the Contingency Plan contained in Section 6.0. The Facility will appoint a primary 
EC as well as secondary ECs to ensure that someone is always available to serve as the EC. The secondary 
ECs must meet the same qualifications and responsibilities, outlined below, as the primary coordinator. 

The EC will possess the following qualifications: 

• a four-year science or engineering degree or sufficient experience in hazardous waste 
management and emergency response to coordinate all aspects of emergency response; 
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• working knowledge of the New Mexico Hazardous Waste Act and the New Mexico Hazardous 
Waste Regulations; 

• familiarity with all aspects of the Contingency Plan and emergency procedures, all operations and 
activities at the Facility, the location and characteristics of waste handled, the location of records 
within the Facility, and the Facility layout prior to acting as EC; and, 

• 40-hour OSHA training, annual refreshers, and OSHA supervisor training. 

The EC will have the following responsibilities: 

• either being on the Facility premises or being available to respond to an emergency by reaching 
the Facility within a short period of time; 

• notifying all appropriate Facility personnel upon awareness of an emergency situation; 

• notifying all appropriate state or local agencies with designated response roles; 

• identifying the character, exact source, amount, and extent of any released materials; 

• assessing possible hazards to human health and the envirorunent that may result from a release, 
fire, or explosion; 

• notifying local authorities if a release, fire, or explosion has occurred that could threaten human 
health or the envirorunent; 

• notifying the National Response Center if a release, fire, or explosion occurs that could threaten 
human health or the envirorunent; 

• taking all reasonable measures during an emergency to ensure that fires, explosions, and releases 
do not occur, recur, or spread to other hazardous waste at the Facility; 

• if appropriate, when the Facility ceases operations in response to a release, fire, or explosion, 
monitoring for leaks, pressure build-up, gas generation, or ruptures in equipment; 

• providing for the treating, storing, or disposing of recovered waste, contaminated soil or surface 
water, or any other material that results from a release, fire, or explosion at the Facility; 

• ensuring that no waste that may be incompatible with the released material is treated, stored, or 
disposed until cleanup procedures are completed and that emergency equipment is cleaned and 
fit for its intended use prior to resumption of operations; 

• notifying Nl\1ED and appropriate local authorities before operations are resumed; 

• noting in the operating record the time, date, and details of any incident that reqmres 
implementing the Contingency Plan; and, 

• submitting a written report to the NMED within 15 days of implementing the Contingency Plan. 
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Waste handlers will perform sampling, screening, unloading, transfer, storage, and loading of material. 

The waste handlers will possess the following qualifications: 

• high school diploma or equivalent; and, 

• two years of experience in hazardous waste operations. 

The waste handlers will have the following responsibilities: 

• verifying waste received; 

• testing emergency equipment; 

• inspecting Facility and emergency equipment; 

• managing containers in such a way as to prevent leaks, spills, and ruptures; 

• inspecting container storage areas, tanks, the evaporation pond, and the landftll; 

• inspecting roll-off containers and drums for cracks or holes. 

• repair of defects on roll-off containers and drums. 

• inspection of non-regulated but potential SWMU units; 

• maintaining run-off management system, control wind dispersal, and ensure compliance with 

other operational requirements specific to the RCRA permit; 

• assisting in maintaining the operating record; and, 

• preparing biennial reports, unmanifested waste reports, and other reports as necessary. 

7. 1 .4 Site Security Officers 

The site security officers will control access to the Facility, ensure site security, and possess high school 

diplomas or equivalent. 
The site security officers will have the following responsibilities: 

• controlling entry, at all times, through gates or other entrances to the active portion of the 

Facility; 

• ensuring site security; 

• inspecting the perimeter fence to prevent unknowing entry and prevent the unauthorized entry 

of persons or livestock onto the active portion of the Facility; and, 
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• initially locating and then maintammg warning signs that indicate ''Danger - Unauthorized 
Personnel Keep Out" in both English and Spanish, which will be posted on the perimeter fence 
and will be legible from a distance of 25 feet. 

7 .1.5 Laboratory Specialist 

The laboratory specialist will help to assure that wastes received at the Facility are consistent with waste 
profiles supplied by generators. 

The laboratory specialist will possess the following qualifications: 

• a four-year science degree or sufficient experience to adequately perform acceptance testing; 

• working knowledge of the New Mexico Hazardous Waste Act and the New Mexico Hazardous 
Waste Regulations; and, 

• familiarity with the Waste Analysis Plan and waste analysis practices and procedures. 

The laboratory specialist will have the following responsibilities: 

• developing sampling, characterization, and testing procedures for waste received and generated 
at the Facility; 

• directing or performing sampling, characterization, and testing for the Facility; 

• determining if waste is acceptable for treatment, storage, and disposal according to waste profile 
information submitted by the generator; 

• determining if the initial and annual full chemical analysis and fmgerprint analysis confirm 
generator information provided on the waste profile and manifest; and, 

• implementing the laboratory QA/QC program. 

7 .1.6 Maintenance Personnel 

Maintenance personnel will maintain all equipment, buildings, roads and ditches. 

Maintenance personnel will possess the following qualifications: 

• high school diploma or equivalent; and, 

• two years experience in an industrial setting. 

Maintenance personnel will have the following responsibilities: 

• developing maintenance procedures; and, 
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• performing maintenance-type activities, including repairs, preventive maintenance, and corrective 

actions associated with RCRA inspections. 

7.2 TRAINING CONTENT AND FREQUENCY 

Section 7 .2.1 describes the training program for Facility personnel, Section 7 .2.2 describes training for 

visitors, and Section 7.2.3 describes training for off site emergency response organizations. 

7 .2.1 Training Program for Facility Personnel 

All new employees will be required to successfully complete the training program related to their position. 

Training programs will include RCRA classroom training, job specific training, OSHA 40-hour training, and 

annual refresher training for all three programs. OJT and OSHA 40-hour training sessions will be required 

only for those personnel who will handle hazardous waste and the supervisors of personnel who will handle 

hazardous waste. Employees will not be permitted to assume unsupervised job duties until successful 

completion of all the required elements of their training program. As soon as practicable following a new 

employee's hire date, successful completion of the training program specific to his or her position must be 

accomplished, and certification of the completion will be recorded and kept on ftle by the RCRA training 

officer. 

7 .2.1.1 Classroom Training 

The initial classroom training will consist of at least one 8-hour session. Annual refresher training will consist 

of at least one 4-hour session. The outline of the annual refresher is the same as the outline for the initial 

classroom training; however, the refresher training will be an abbreviated version of the initial training at an 

accelerated pace. The RCRA classroom training will include the following goals: 

• developing a basic understanding of the regulatory requirements for a treatment, storage, and 

disposal facility; 

• promoting understanding of policies and procedures necessary to protect human health and the 

environment; 

• ensuring proper management of hazardous waste; and, 

• educating employees regarding response to emergencies. 

The outline for the RCRA training class will consist of the following elements: 

• an introduction to RCRA, including a general description of RCRA and Hazardous and Solid 

Waste Amendments (HSWA); the definition of hazardous waste; waste generator requirements; 

treatment, storage, and disposal requirements; and labeling, inspection, record keeping, and 

reporting requirements; 

• requirements associated with the RCRA permit for the Facility; 

• Facility-specific waste management, including general procedures for receipt and handling of 

waste from off site as well as management of waste generated onsite; 
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• emergency procedures, including response to fires, explosions, and releases, and shutdown of 
operations; 

• emergency equipment location and use; 

• emergency systems- such as- the- commwucation and alarm systems and the fire suppression 
system; 

• Contingency Plan; 

• evacuation plan; 

• waste minimization; 

• occupational health and safety, including items such as personal protective clothing and 
equipment, general industrial safety, and employee Right-to-Know (the Hazard Communication 
Standard); 

• transportation of hazardous waste, including marking, labeling, placarding, loading, use of 
shipping papers, record keeping, and other DOT requirements; and, 

• maintenance of documentation. 

Facility tours and audio-visual aids in conjunction with lectures and procedure manuals will be utilized in the 
classroom training. A written test will be administered at the completion of classroom training. A grade of 
80 percent or better will be required to demonstrate mastery of the course material. The course curriculum 
will be reviewed at least annually by the RCRA training officer to ensure that it is current and appropriate. 

7.2.1.2 Job-Specific Training 

The RCRA classroom training will be supplemented with job specific training tailored to each employee's 
actual job responsibilities. Job specific training may include additional classroom training and/ or OJT. All 

employees who handle hazardous waste and supervisors of persotmel who handle hazardous waste will be 
required to complete OJT. The purpose of OJT is not to demonstrate to personnel how to perform their 
duties, but rather to demonstrate how to perform their duties safely and in compliance with RCRA. OJT will 

be conducted in the work area by the line supervisor or foreman subsequent to classroom training. The 
length and complexity of the OJT will vary according to the employee's responsibilities. These minimum 
OJT sessions will be documented by both the employee and the supervisor by signing and dating a form. 
The form will also indicate the length of time spent on OJT training. The signed forms will be maintained as 
part of the Operating Record as discussed in Section 7.3. 

A checklist developed by the work area supervisor will be used for job specific training. Prior to initial use of 
the checklist, it must be reviewed and approved by the RCRA training officer. All employees performing 
similar duties will have consistent job specific training. The job specific training checklist will be reviewed at 
least annually to ensure that it is current and appropriate for the subject job classification. 

The job specific training checklist will include the following elements: 

E-7 



NEW MEXICO ENVIRONMENT DEPARTMENT 

MARCH 2002 

TRIASSIC PARK WASTE DISPOSAL fACILITY 

fiNAL RCRA PERMIT NO NM0001002484 

• information about procedures relevant to the individual's position, where these procedures are 
located, and which personnel have the authority to implement the procedures; key operating 
parameters and waste feed cut-off systems; 

• location and use of communications or alarm systems; 

• response to releases; 

• emergency and routine shutdown of operations; 

• Facility Contingency Plan and emergency procedures; 

• evacuation procedures and location of emergency exits; 

• response to leaks, spills, and overflows; 

• Waste Analysis Plan procedures; and, 

• inspection and maintenance procedures. 

Based on the checklist, GMI will develop a training outline specifically for each job specific training program. 
The training programs specific to incident response positions, laboratory positions, waste handling positions, 
maintenance positions, emergency coordinators and site security officers are discussed below. 

Incident Response Personnel 
Specific classroom training and OJT for on-site individuals involved in incident response will focus on the 
emergency response equipment present at the facility. The training will address the use, maintenance, 
operation, purpose and limitations of the following specific equipment 

• fire-specific control equipment, 

• personal protective equipment (PPE), 

• spill control and decontamination equipment, 

• emergency equipment, 

• monitoring and communications equipment, 

• shutdown operations, 

• safety equipment, 

• lock out/tag out program, and 

• continuous air monitors. 

Laboratory Personnel 
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Specific classroom training and OJT elements for laboratory persotmel involved in analysis of hazardous 
waste will include: 

• waste tracking procedures and proft!e forms, 

• laboratory waste acceptance procedures, 

• laboratory recordkeeping, 

• waste pre-acceptance, 

• waste discrepancy and rejection procedures, 

• operation of onsite laboratory, 

• proper analytical methods, 

• laboratory quality assurance and quality control, 

• laboratory safety and waste handling within the laboratory, 

• laboratory and environmental monitoring equipment calibration, 

• basic chemical concepts, and 

• toxicology overview and exposure pathways . 

Waste Handlers and Maintenance Personnel 
Specific classroom training and OJT elements received by waste handlers and maintenance personnel will 
include: 

• proper field sampling and testing procedures (waste handlers only), 

• heavy equipment operations, 

• waste handling precautions including chemical and physical hazards associated with each waste 
that will be handled onsite, 

• drum and roll-off container handling, 

• safety equipment, 

• basic chemical concepts, 

• hand and power tool safety and operation (maintenance personnel only), 

• lock out/tag out procedures, 
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• waste segregation procedures in storage and during treatment, 

• storage area operations, 

• waste treatment selection procedures, 

• waste tracking procedures and proftle forms, 

• sampling recordkeeping procedure, and 

• treatment data form procedure. 

Emerg.ency Coordinator 
Specific classroom training and OJT elements for emergency coordinators will include: 

• site emergency communications procedures, 

• federal, state, and local agency emergency and all-clear notification procedures, 

• qualitative and quantitative assessment of released materials, 

• human health and environmental hazard recognition, 

• release containment procedures, 

• facility-wide fire, explosion, and leak detection procedures during emergency responses and 

normal operations, 

• procedures for recovering, treating, storing, and disposing of recovered waste, soil, orgamc 

liquid, and water resulting from an emergency response, 

• emergency equipment decontamination and reuse procedures, 

• emergency response recordkeeping plan, and 

• written reporting requirements to the agencies. 

Site Security Officers 
Specific classroom training and OJT elements for site security officers will include: 

• procedures for controlling entry to the facility, 

• maintaining overall facility security including perimeter fence inspections, and 

• maintenance of all warning signs. 

7 .2.1.3 OSHA 40-Hour Training 
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All personnel who handle hazardous waste and the supervisors of personnel who handle hazardous waste will 

complete OSHA 40-hour training as required by 29 CFR 1910.120. It is anticipated that, at least initially, the 
OSHA 40-hour training will be provided by an outside vendor. Personnel who have documentation of 
course completion for the 40-hour and refresher training will not be required to retake the 40-hour training. 

7 .2.2 Training for Visitors 

Visitors who are expected to be in the Facility for only a short period of time and who will not be handling 

hazardous waste will be provided a short briefmg on basic emergency procedures such as decontamination, 
emergency signals and alarms, and evacuation routes. Visitors will not be allowed onsite unless they are 
escorted by Facility personnel or unless other arrangements have been made with Facility personnel. The 
briefing will include the following information: 

• what hazards that may be encow1tered at the Facility; 

• how emergencies are signaled or atU10W1ced, how help is summoned , what information is to be 
given, a11d to whom the information is given; 

• where to report during an emergency; 

• how to safely evacuate from the Facility; 

• what standard operating procedures for visitors are; 

• where check-in/check out locations are; atld, 

• what safety equipment is required. 

7 .2.3 Training for Off Site Emergency Response Organizations 

Training will be established for off site emergency response organizations through agreements with local 
agencies and contracts with vendors. This training will include, as appropriate, the following: 

• site layout and site-specific hazards; 

• the Contingency Plan; 

• Facility emergency procedures; 

• Facility decontamination procedures; and, 

• appropriate response techniques. 

7.3 RECORD KEEPING 

In accordance with 40 CFR 264.16, records regarding job title, job description, training, and other appropriate 
documentation will be kept by the RCRA training officer. 

7 .3.1 Job Titles, Descriptions, and Duties 
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Job titles will be designated for each position at the Facility related to hazardous waste management and the 
name of each employee filling each job. Job descriptions will detail job duties and responsibilities for that 
position. The description will include the skills, education, and qualifications required for each position. A 
written description for each position will be maintained to determine the types and amounts of both 
introductory and continuing training to be given to each employee at the Facility. 

7 .3.2 Training Documentation 

Records that document RCRA classroom training and OJT given to and completed by Facility personnel will 
be kept by the RCRA training off1cer. Training records on current employees will be kept until closure of the 
Facility. Training records on former employees will be kept for at least three years from the date the 
employee last worked at the Facility. 

7 .3.3 Other Documentation 

Other documentation to be maintained at the Facility, includes the following: 

• documentation of the annual review of the curriculum for RCRA classroom training; 

• documentation of the annual review of the OJT checklists; and, 

• RCRA classroom training test results. 
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Facility Personnel 

• Those who handle hazardous waste 
- classroom training 
- on-the-job training 
- OSHA 40-hour 

e Those who do not handle hazardous waste 
- classroom training 

Visitors 

• Expected to be onsite briefly of infrequently 
- basic training on actions to be taken during 

an emergency; does not allow visitors to 
attempt to respond to emergencies 
except in very limited circumstances 

Offsite Emergency 
Responders 

e May be different for different organizations 
- training tailored to their role 
-familiarization with site 

FACILITY RCRA TRAINING PROGRAM 

TRIASSIC PARK WASTE DISPOSAL FACILITY Figure 7-" 
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PERMIT ATTACHMENT F 

WASTE ANALYSIS PLAN 
Modified from the Permit Application, Volume I, 
Sections 4.0 through 4.5 and 4.5.2 through 4.9 

4.0 WASTE ANALYSIS PLAN 

The Triassic Park Hazardous Waste Disposal Facility (the facility) is a commercial facility that receives 
hazardous waste generated off-site for treatment, storage, and disposal. This waste analysis plan establishes 
facility requirements for accepting and characterizing hazardous waste generated both off-site and on-site. 
The waste analysis plan requirements are established in the 1995 New Mexico Hazardous Waste 
Management Regulations at 20 NMAC 4.1.500 incorporating 40 CFR 264.13, 20 NMAC 4.1.800 
incorporating 40 CFR 268.7, and 20 NMAC 4.1.900 incorporating 40 CFR 270.14(b)(3). The most recent 
revision of this waste analysis plan will be maintained at the facility as part of the facility Operating Record. 
The facility will continually upgrade the waste analysis plan with regard to the Land Disposal Restrictions 
(LDR) regulations contained in 40 CFR 268. 

Section 4.1 identifies wastes which will be accepted at the facility and wastes which are prohibited. Section 
4.2 lists criteria for waste acceptance and management. Sections 4.3 and 4.4 contain pre-acceptance 
procedures for initial acceptance of hazardous waste received from off-site generators and management 
procedures for incoming shipments of waste. The various waste analysis protocols that will be required at 
the facility are contained in Section 4.5. Sampling and analytical methods and protocols for quality 
assurance/quality control (QA/QC) are discussed in Sections 4.6 and 4.7. Section 4.8 explains the facility's 
waste tracking system. Section 4. 9 summarizes notification, certification, and recordkeeping requirements 
related to waste analysis. 

4.1 PERMITTED AND PROHIBITED WASTE 

Section 4.1.1 identifies hazardous waste permitted for acceptance at the facility. Hazardous waste prohibited 
at the facility is identified in Section 4.1.2. 

4.1.1 Permitted Waste 

The facility will treat, store, and/or dispose only those hazardous wastes listed in Part A of the facility permit 
application. Only hazardous waste which meets the Land Disposal Restrictions (LDR) treatment standards 
identified in 40 CFR 268, Subpart D, or can be treated at the facility to meet these standards, will be 
accepted. These treatment standards are applicable to both primary contaminants and underlying 
constituents. 

4.1.2 Prohibited Waste 

The Facility will not accept the following wastes from off-site generators: 

• dioxin-contaminated wastes.- Wastes listed in 40 CFR 268.31 as adopted by 20 NMAC 4.1.800; 
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• certain PCB-contaminated liquids. - Ignitable PCB-contaminated liquids or liquids with PCB 
concentrations greater than or equal to SO ppm; 

• certain PCB-contaminated soils. - Soils with PCB concentrations greater than or equal to 500 
ppm will not be accepted at the facility, except for those soils (or other wastes) which are PCB bulk 
product waste or PCB remediation waste (40 CFR 761). The facility may obtain a permit from EPA 
for management of Toxic Substances Control Act (TSCA) wastes in order to accept other wastes 
containing PCB concentrations greater than 500 ppm. A copy of this permit will be transmitted to 
the New Mexico Environment Department (NMED) before such waste is accepted; 

• organic liquids/sludges. - Liquids/sludges with organic concentrations at levels that make them 
subject to the treatment, storage, and disposal requirements described in 40 CFR 264 Subpart AA or 
CC; and that have not been treated, prior to receipt at the facility, to applicable LDR treatment 
standards (40 CFR 264 Subpart AA and CC as adopted by 20 NMAC 4.1.500); 

• explosives. - Any substance or article, including a device, which is designed to function by 
explosion (i.e., an extremely rapid release of gas and heat) or which, by chemical reaction within 
itself, is able to function in a similar manner even if not designed to function by explosion; 

• radioactive/nuclear materials. - Materials regulated by the NMED or the New Mexico Oil 
Conservation Division and defmed in 20 NMAC 3.1 Subpart 14, or materials regulated under the 
Atomic Energy Act of 1954, as amended (including source, special nuclear materials and byproduct 
materials as defmed in 10 CFR 20.1003); 

• medical waste. - Waste including infectious/biologic/pathogenic solid waste generated in the 
diagnosis, treatment, or immunization of human beings or animals, in research pertaining thereto, or 
in the production or testing of biologicals. This also includes infectious waste as defmed in NMAC 
9.1.105.AL.; 

• Packing house and killing plant offal- Defmed as a special waste by 20 NMAC 9.1.105. BZ; 

• certain hazardous debris. - Hazardous debris which has not been treated, prior to receipt at the 
facility, to meet the LDR treatment standards; 

• certain lab packs. - Lab packs which contain wastes [identified in 40 CFR 268, Appendix IV 
(adopted by reference in 20 NMAC 4.1.800)] excluded from lab packs under the alternative 
treatment standards of 40 CFR 268.42(c) (adopted by reference in 20 NMAC 4.1.800); 

• compressed gases. - Gases stored at pressures higher than atmospheric; and 

• unknown or unidentified waste. - These wastes cannot be accepted at the Facility except by 
special provision and direction from the NMED Secretary (e.g., emergency clean-up operations) or 
until full characterization has been performed. 

III'.·'I'P/6D2/f'NJ/""-;J2001t/ SKiiM < 
10/J/OOJ. 

This mbmittal supersedes aU previotts information. 



December 1997 {&vised March 2002) Triassic Park Waste Disposal Facility- General Facility Standards I Page F-3 

4.2. CRITERIA FOR WASTE MANAGEMENT AT THE FACILITY 

Waste managed at the facility must meet the facility's criteria for acceptance and management. Waste analysis 
(or, in some cases, acceptable process knowledge (AK)) will be used to ensure determination of: 

• complete characterization of the waste; 

• compliance with LDR treatment standards, including, where applicable, w1derlying constituents. If 
the waste stream does not meet the LDR treatment standards, the waste will be rejected if the facility 
does not have the appropriate treatment capability to bring it into compliance; 

• compliance with the facility's regulatory and operational limits (e.g., the waste is not included in the 
permitted wastes listed in Part A of this application or the waste does not meet other operational 
boundaries established by this WAP). 

The criteria to be used to evaluate acceptable knowledge (AK) validity, appropriateness, and adequateness 
will include: 

• Relationship of wastes generated to process information; 

• Availability of supporting analytical data and results; 

• Correlation of waste material with processes/product chemistry; 

• Process line variability with respect to waste generation; 

• Waste alteration/treatment activities and resulting waste characterization; and 

• Any other relevant information to assess acceptability of information. 

4.3 PRE-ACCEPTANCE PROCEDURES FOR OFF-SITE WASTE 

Before a waste stream is accepted, all off-site generators will be required to provide a complete waste 
characterization (Section 4.3.1). After evaluating the paperwork supplied by the generator (Section 4.3.2), the 
facility will send a representative sample of the waste to a laboratory for analysis and will evaluate the 
analytical results (Section 4.3.3). Finally, the facility will notify the generator that the facility will accept the 
waste stream (Section 4.3.4). 

4.3.1 Waste Characterization Information Provided by the Generator 

The activities associated with pre-acceptance of off-site waste streams are shown in Figure 4-1. The 
generator must provide the following waste characterization information for each waste stream: 

• a completed Waste Proftle Form signed by an authorized agent of the generator. An example of a 
Waste Proftle Form is contained in Permit Attachment F2. This form may be changed if the facility 
believes that more information is warranted or if there are changes in regulations governing the 
facility; 
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• other documentation that supports the information presented on the Waste Proftle Form (e.g., 
Material Safety Data Sheets); 

• a description of the process that generated the waste; 

• a completed Land Disposal Restriction Notification; 

• all other supporting data required by 40 CFR 268.7; 

• all required certifications; 

• waste analysis data used to characterize the waste and/or process knowledge documentation; and 

• a representative sample of the waste, of adequate volume for analysis. 

Insert Figure 4-1, Pre-Acceptance Procedure for First Time Waste 
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If waste analysis is used to characterize the waste, the generator must supply, at a minimum, the following 
waste analysis data for each representative sample: 

• identification of the sample medium (e.g., aqueous, sludge, soil); 

• information about waste stratification 

• brief description of the sampling strategy, including 
a description of the sampling technique (i.e., biased or random); 
rationale for selection of the number and location of samples; 
a description of the statistical approach, if any; and 
the sample type (i.e., grab or composite); 

• identification of the analytical methods that were used and the rationale for the selection of these 
parameters; 

• fmal laboratory reports including case narratives, waste analyses, and quality assurance/ quality 
control analyses; and 

• identification of the laboratory which performed the waste analyses. 

The facility will evaluate the way each representative sample was obtained in order to determine whether it is 
truly representative of the waste stream. The facility will evaluate the information provided by the supplier 
and will use the documents listed below for guidance. 

• The Sampling Plan, Section 4.6 of this document 

• Standard Practice for Sampling Waste and Soil for Volatile Organics (American Society for Testing 
and Materials (ASTM) D4547-91) 

• Test Methods for the Evaluation of Solid Waste, Physical/Chemical Methods, Part III (US 
Enviromnental Protection Agency Publication SW-846, latest edition) 

• RCRA Sampling Procedures Handbook (EPA Region VI) 

In certain cases, generators may meet waste analysis requirements by supplying "acceptable knowledge". 
Acceptable knowledge includes process knowledge and waste analysis (Permit Attachment F4 identifies 
acceptable knowledge requirements for foreign generators). Process knowledge includes detailed information 
of a waste obtained from existing published or documented waste analysis data or studies on hazardous 
wastes generated by processes similar to that which generated the waste, or industry or trade association 
hazardous waste profile studies, or EPA documents. Examples of waste streams where process knowledge 
may be adequate for characterization are K-listed wastes (hazardous wastes from specific sources), which are 
identified by comparing the specific process that generated the waste to those processes listed in 40 CFR 
261.32. The application of process knowledge is appropriate where the physical/chemical make-up of the 
waste is well known and consistent. Process knowledge is often used in conjw1ction with physical and 
analytical analysis. 
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Foreign Generators shall, in addition to all of the above requirements, analysis wastes at an accredited 
laboratory in accordance with Section 4.7.4, Laboratory Requirements .for Foreign Generators, and shall characterize 
all waste streams in accordance with Permit Attachment F4, Waste Characten"zation Using Acceptable Knowledge. 
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4.3.2 Paperwork Evaluation 

The facility will evaluate all of the waste characterization paperwork to determine if it adequately represents 
the physical and chemical characteristics of the waste stream and whether the waste stream is appropriate for 
management at the facility. As part of the pre-shipment process, the facility will work with the off-site waste 
generator to ensure that all necessary waste analyses and waste characterization information are provided to 
meet the applicable requirements for acceptance. 

If waste analysis was used to characterize the waste, the facility will evaluate the data to determine that: 

• appropriate extraction and preservation techniques were used; 

• appropriate sampling strategies were used; 

• appropriate sample types were collected (e.g., to demonstrate compliance with the LDR treatment 
standards, hazardous waste regulations require that grab samples be collected for nonwastewaters 
and composite samples be collected for wastewaters); 

• appropriate parameters were selected for analysis; 

• appropriate analytical methods were used; 

• recommended holding times were met; 

• detection limits were below applicable standards (e.g., the LDR standards); and 

• the quality of the analytical data is adequate for making a waste determination based on an 
evaluation of the fmallaboratory reports. 

If the data supplied are not adequate to provide a complete characterization of the waste stream, the facility 
will either require additional information from the generator or will not agree to accept the waste. 

All of the waste characterization information supplied by the generator will be maintained in the facility's 
Operating Record. In addition, the facility's evaluation of this information and the results of the independent 
analysis will be maintained in the Operating Record. 

4.3.3 Representative Sample Assessment 

After evaluation and approval of the sample representativeness and waste characterization data paperwork, 
the representative sample submitted by the generator will be analyzed by a qualified laboratory other than the 
one used by the generator. Based upon the facility evaluation of the information supplied by the generator, 
the facility will inform the laboratory of the medium type (e.g., liquid, aqueous, solid) and appropriate 
parameters for analysis. The rationale for selection will be maintained in the facility Operating Record. 

The generator's Waste Profile Form will be compared with the results of the laboratory analysis of the 
representative sample and with the facility's permit to ensure that the waste is acceptable for storage, 
treatment, and/or disposal at the facility. Should there be a discrepancy between the analytical results and 
the generator information, the facility will contact the generator to resolve the discrepancy. The generator 
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will not be authorized to ship the waste until all discrepancies are resolved. If the discrepancies cannot be 
resolved with the information provided by the generator, the facility will request a new Waste Proftle Form 
and any additional information that may be required to characterize the waste adequately. In addition, the 
facility may require the generator to submit additional samples of the waste for analysis. If the generator 
cannot supply adequate information to provide a complete characterization of the waste stream the facility 
will not accept the waste. The generator will submit a new Waste Proftle Form for each new waste stream 
and for an existing waste stream if it is modified significantly. 

4.3.3.1 Major Discrepancies 

Major discrepancies include the following: 

• analytical results indicating that the generator applied an incomplete or wrong waste code to the 
waste stream; 

• analytical results indicating that the generator submitted incomplete or wrong information on the 
LDR Notification Form; 

• analytical results including constituents or underlying hazardous characteristics that are not explained 
by a description of the process; and 

• other information indicating that the waste stream is not characterized properly. 

In the event of a major discrepancy, the facility will reject the paperwork and require the generator to analyze 
the waste in accordance with a sampling plan that is consistent with the guidance in EPA document SW-846, 
Test Methods for the Evaluation of S o/id Waste, PI!Jsical/ Chemical Methods, Chapter 9. The facility will require the 
generator to resubmit the waste characterization information listed in Section 4.3.1 and one or more 
additional representative samples for analysis. 

4.3.3.2 Minor Discrepancies 

Minor discrepancies include any other waste characterization discrepancy (e.g., discrepancies which do not 
question hazardous waste code assignments, waste treatment, or the presence of prohibited items). In the 
event of a minor discrepancy, the facility will work with the generator to resolve the discrepancy. For 
example, uncertainties regarding whether sorbents are present will be handled as minor discrepancies. The 
facility will contact the generator if the Waste Profile Form does not indicate whether a sorbent was added to 
the waste, or it indicates that a sorbent was added but does not specify the name and type of sorbent and 
whether it is biodegradable.If the generator cannot provide this documentation, the waste must be tested to 
determine if it contains a biodegradable sorbent. If the waste is determined to contain a biodegradable 
sorbent, it will be stabilized prior to disposal or rejected. 

4.3.3.3 Additional Wasta Acceptance Conditions 

In addition to complete characterization of the waste, the facility will also evaluate the waste to ensure that it 
can be managed at the facility. Waste analysis will be conducted where necessary to ensure: 
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• the waste is not prohibited (e.g., the waste is included in Part A of this application, is not listed in 
Section 4.1 as a prohibited waste, or does not exceed allowable PCB concentrations or include 
dioxins); 

• the LDR treatment standards contained in 40 CFR; 268, Subpart D, including the standards for 
underlying hazardous constituents, are met; 

• the general requirements contained in 40 CFR 264.17 for ignitable, reactive, and/or incompatible 
waste are met; 

• the special requirements for bulk and containerized liquids contained in 40 CFR 264.314 are met; 
and 

• the waste does not contain biodegradable sorbents, as required in 40 CFR 264.314(e). 

All major and minor discrepancies, discrepancy resolutions, and compliance with the additional waste 
acceptance conditions listed above will be documented in writing and maintained in the facility Operating 
Record. 

4.3.4 Notification and Approval of Waste Shipment 

After the facility determines that the waste stream meets the pre-acceptance requirements, the facility will 
send a written notification to the generator. This notification will include: 

• a statement that the waste is acceptable for shipment; 

• a unique identifier number for the waste stream, assigned by the facility (see Section 4.10); 

• instructions to put the unique identifier number on all shipment paperwork and all future waste 
characterization data that are submitted for the waste stream; 

• a requirement to notify the facility at least 24 hours before shipping, so that the facility can ensure 
that there are sufficient resources and capacity to manage the shipment when it arrives; 

• a statement that the facility reserves the right to delay shipments beyond the 24-hour time-frame; 

• instructions to ensure safe management of the waste (e.g., packaging or labeling requirements not 
otherwise required by regulations); 

• if the generator has treated the waste prior to shipment to meet applicable LDR treatment standards, 
a requirement that the generator develop and follow a written waste analysis plan which describes 
the procedures used; and 

• a requirement that the generator retain on-site a copy of all notices, certifications, demonstrations, 
waste analysis data, and other documentation produced pursuant to characterization of the waste 
stream for five years from the date that the waste was last sent to the facility. 
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Once the facility has completed pre-acceptance requirements and has determined that a waste stream is 
acceptable for shipment, the on-site laboratory will be notified in writing. The notification will include the 
waste type, waste stream identifier, physical form, packaging, and how the waste is to be managed. This 
information will be used by the laboratory as follows: 

• the waste stream identifier will be used to track the samples in relation to the waste stream; 

• the waste type and management methods (storage, solidification, evaporation, and/or disposal) will 
be used to help determine the analytical methods that will be employed for fmgerprint analysis; and 

• the physical form and packaging will determine the most applicable sampling methods. 

Using this information, the on-site laboratory will designate a sampling and analytical protocol specific to 
each waste stream as described in Section 4.6. The unique identifier number for the waste stream will be 
used to track all activities for the waste stream. Individual shipments from within the waste stream will 
receive an additional identifier to enable the facility to tie information back to the specific shipment as well as 
to the waste stream. 

4.4 PROCEDURES FOR INCOMING WASTE ACCEPTANCE 

The activities associated with incoming waste shipments (typically, in drums, roll-off boxes, vacuum trucks, 
and tanker trucks) are shown in Figure 4-2. These procedures will be used for both initial shipment of a 
waste stream as well as for waste streams that have previously been accepted by the facility from the same 
generator and process. The facility will review the waste shipment paperwork and resolve paperwork 
discrepancies (Section 4.4.1), and visually inspect the waste inside the containers and roll-off boxes (Section 
4.4.2). Waste analyses for incoming shipments consist of fmgerprint analysis and an annual analysis to 
update characterization of the waste stream (Section 4.4.3). Based on the facility's evaluation of the waste 
stream, a determination to accept or reject the waste will be made (Section 4.4.4). 

4.4.1 Paperwork Review 

Upon receipt of a waste shipment, the truck will be routed to a parking area outside the facility gate while 
documents are reviewed. The facility will: 

• review all paperwork for completeness to verify that all required documentation ts present and 
signed as necessary; 

• compare the information in the manifest, the Waste Proftle Form, the IDR Notification Form, and 
pre-acceptance waste characterization information for consistency; 

• compare the number of containers, the volume or weight of the waste, and the waste labels on each 
container with the manifest for consistency; and 

• review all paperwork to verify that the unique identifier number for the waste stream is on all the 
waste shipment paperwork and all accompanying waste characterization data. 

If the facility determines that the paperwork is complete and consistent, the waste shipment will be routed to 
the truck sampling station, a staging area inside the facility gate. 
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Insert Figure 4-2, Incoming Waste Shipment Procedures 
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If the facility determines that the paperwork is incomplete or inconsistent, the waste shipment will be routed 
to a segregated, secure area inside the facility gate pending resolution of the discrepancies. An attempt will 
be made to resolve discrepancies with the waste generator or transporter within 24 hours. In those instances 
where a discrepancy with the manifest cannot be resolved within 15 days of receiving the waste, a letter will 
be submitted to NMED describing the discrepancy and the attempts made to reconcile it. A copy of the 
manifest or shipping paper at issue also will be provided to NMED, as specified in 40 CFR 264.72(b). If the 
facility is unable to resolve the manifest discrepancies, the waste will not be accepted. 

The facility will resolve significant manifest discrepancies in accordance with 40 CFR 264.72. Manifest 
discrepancies are differences between the quantity or type of hazardous waste designated on the manifest and 
the quantity or type of hazardous waste contained in the shipment received at the facility. 

Significant discrepancies in quantity are: 

+ bulk waste.- Variations greater than 10 percent in weight; and 

• batch waste. - Any variation in piece count, such as a discrepancy of one drum in a truckload. 

Significant discrepancies in type are obvious differences which can be discovered by inspection or waste 
analysis, such as waste solvent substituted for waste acid, or toxic constituents not reported on the manifest 
or shipping paper. 

All discrepancy resolutions will be documented in writing and maintained in the facility Operating Record. If 
manifest discrepancies are not resolved within 90 days of identifying the discrepancy, waste will not be 
accepted for storage or disposal, and the waste will either be returned to the sender or disposed at an 
appropriate off-site facility. 

4.4.2 Visual Inspection 

After all paperwork discrepancies have been resolved, the facility will physically open and inspect the waste 
inside drums and roll-off boxes for color, similar physical appearance (e.g., single phase, bi-layer, multi-layer), 
and physical state (e.g., solid, semi-solid, or liquid). This information will be compared with the waste 
characterization information provided by the generator and the physical appearance of the representative 
sample. If the color and/or viscosity of bulk wastes (solids and sludges) appear inconsistent, the facility may 
elect to perform additional chemical tests, i.e., composite samples would be taken from within the different 
areas of coloration or viscosity. 

The facility will inspect a minimum of 10 percent of all drums of each waste stream per shipment (but not 
less than one drum per waste stream), and each roll-off container or tanker truck. 

The facility will physically open all containers of hazardous debris and inspect the contents to ensure that the 
waste shipment matches the waste that is expected. Prior to acceptance of hazardous debris the facility will 
require the generator to provide a certification that the waste has been treated in accordance with the 
requirements defined for the treatment of hazardous debris in 40 CFR 268. Hazardous debris is visually 
inspected because it is exempted from the representative sample waste analysis requirements discussed in 
Section 4.7.2. This visual inspection will ensure that the waste stream matches the description provided by 
the generator. 
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Certain loads may not be sampled, at the discretion of the facility manager or laboratory supervisor, for 
environmental and safety reasons (e.g., severe weather which causes unsafe working conditions). In these 
cases, the generator or his agent will be required to provide a signed certification that the load conforms to 
the Waste Proflie Form. This variance from established procedure will be documented in the facility 
Operating Record. 

If a discrepancy is fow1d, the facility will contact the waste generator for resolution (see Section 4.4.1). The 
results of visual inspections and all discrepancy resolutions will be docwnented in writing and maintained in 
the facility Operation Record. If discrepancies noted during visual exan1ination are not resolved within 90 
days of identifying the discrepancy, waste will not be accepted for storage or disposal, and the waste will 
either be returned to the sender or disposed off-site at an appropriate facility. 

4.4.3 Waste Analysis for Incoming Shipments 

Waste analysis for incoming shipments consists of fll1gerprint tests (Section 4.5.4) and an annual analysis to 
ensure correct characterization of each waste stream (Section 4.5.3). 

4.4.3.1 Fingerprint Test Procedure 

Fingerprint testing is an abbreviated analysis and is used to confirm that an incoming shipment of waste 
received at the facility is the actual waste expected and that it matches the expected chemical content for that 
waste. Fingerprint analysis will be conducted on each waste stream in each shipment prior to shipment 
acceptance. Fingerprint analysis will be conducted generally for parameters that will give infom1ation that 
can be used to help verify that a waste stream received from off-site matches the expected characteristics of 
the waste. 

While the incoming shipment is staged at the sampling station, laboratory personnel, or other trained 
personnel, will review the sampling and laboratory requirements for the specific waste stream. After 
completion of this review, sampling personnel will obtain the necessary samples in the manner prescribed by 
the Sampling Plan and applicable laboratory requirements. Sampling will be conducted in accordance with 
approved site operating procedures. These procedures will detail the sampling requirements, sample labeling, 
chain-of-custody requirements, any necessary sample preservation requirements, and other sampling 
components (see Section 4.6). 

Each waste stream in each shipment will be sampled in accordance with the following sampling rate, at a 
rrununwn: 

• bulk waste.- One sample will be collected from each shipment of bulk waste (one shipment of bulk 
waste is considered to be one truck load or one roll-off box). If, upon visual inspection, the color 
and viscosity of solids or sludges appear inconsistent, the Facility may elect to obtain additional 
samples. These samples would be composites from within the different areas of color or viscosity; 
and 

• batch waste. - One sample will be collected from each ten waste drwns in each waste stream in 
each shipment. If there are less than ten waste drwns in the waste stream, one drwn will be 
sampled. One sample will be collected from each drwn if the waste appears to be inconsistent with 
the pre-acceptance waste characterization data. 
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The facility can increase this sampling rate for any reason. For example, the facility may decide to collect 
additional samples if the waste appears to be inconsistent with the pre-acceptance characterization data. In 
some instances, the facility may elect to waive one or more analyses under the following conditions: 

• the transported waste is a portion of a continuously shipped, well documented waste stream, such as 
waste produced from a consistent, non-variable process or contaminated soils from a specific 
remedial action; 

• the waste has been approved for receipt by NMED on an emergency basis; or 

• facility personnel at the point of generation sampled, or oversaw the sampling of, the waste, and the 
fmgerprint test/supplemental analyses have been conducted. (In cases where a generator is sending 
very large or continual shipments, the facility may elect to station personnel at the point of 
generation to obtain samples prior to or during loading of the waste). 

Prior to waiving sampling and analysis requirements, however, the facility will request a variance from 
NMED and will not dispose of the waste until NMED approval is received. 

4.4.3.2 Annual Analysis Procedure 

As part of the facility's QA/QC procedures (see Section 4.7), the representative sample analysis for each 
waste stream from each generator will be repeated annually. Repeating this pre-acceptance procedure will 
ensure that the analysis is accurate and up-to-date and that the waste stream has remained within the 
operational bounds of the facility. This annual analysis will be performed by an independent laboratory. 
This analysis will be repeated more frequently if the facility believes, or has been informed by the generator, 
that the process generating the waste stream has changed. In the case of a change in the waste generation 
process the waste stream will be managed as a new waste stream in accordance with the requirements of this 
waste analysis plan. 

4.4.4 Acceptance/Rejection Determination 

4.4.4.1 Discrepancy Resolution 

Upon completion of the fmgerprint analysis, a determination will be made as to whether or not the wastes are 
consistent with the pre-acceptance waste characterization information and within acceptance limits of the 
facility and specific management units. If any of the analyses determine the waste is not within the 
operational acceptance limits for a specific management unit, the waste will not be accepted by the facility for 
that unit. If the results of the analysis conflict with the waste proflle information, the facility may take any or 
all of the following actions: 

• resample the waste, if necessary, and perform a second fmgerprint test. The facility manager has 
discretion to accept the waste if the second fingerprint results match those on the waste proflle sheet. 
The discrepancy between results will be explained and included in the facility Operating Record for 
that waste stream or shipment; 

• perform further characterization as necessary to verify the composition of the waste by sending a 
sample to a qualified independent analytical laboratory; and/or 
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• reject the entire waste shipment or the nonconforming portion of the shipment. 

If discrepancies between fmgerprint analysis and waste stream characterization information exist upon 
completion of discrepancy resolution, the waste will be rejected by the facility. The facility will return the 
rejected waste to the generator or ensure proper disposal of the waste at an appropriate off-site facility within 
30 days of the waste rejection. 

4.4.4.2 Shipment Acceptance Procedures 

Once the decision has been made to accept a waste shipment, the appropriate papers will be signed for the 
generator, and the waste stream will be transported by truck to an appropriate management unit. 

4.5 WASTE ANALYSIS 

Tables 4-1 through 4-3 specify parameters which will be analyzed to ensure that all criteria for waste 
acceptance and management are met. The facility will use approved SW-846 or ASTM analytical methods, or 
other approved method. If an alternative method not contained in SW-846 is to be used, the facility will 
demonstrate that such alternative method is equivalent to the approved method contained in SW-846 or this 
waste analysis plan. Alternative methods will be submitted to the Secretary at least 15 days prior to the 
sample collection event. 

Permit Attachment Fl, Section 4.5.1, identifies the rationale for selecting parameters and analytical methods 
which will be used to test hazardous waste managed at the facility. Requirements for the pre-acceptance 
analysis of a representative sample of waste generated off-site and for the annual analysis are discussed in 
Sections 4.5.2 and 4.5.3, respectively. Section 4.5.4 contains requirements for fmgerprint testing. Section 
4.5.5 contains waste analysis requirements specific to storage, treatment, and disposal units. Section 4.5.6 
contains requirements for waste analysis of waste generated on-site. 
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Semivolatile Organic Compounds 

Organochlorine Pesticides 

Corrosivity to metals 

Radioactivity 

Notes: .. Most current revision of SW-846 
2Method 81 51 contains the .. v~rr::ac.,-r•nrn 

5031 
5032 
5035 
3510 
3520 
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Free Liquids 

lgnitability 

Miscibility 

Water Mix 

Chlorinated Solvents 

Cyanide 

PCBs 

Specific Gravity 

Sulfide screen 

Heavy Metals 

Free Cyanides 

Toxicity Characteristic 
Leaching Procedure 1 

Total Organic Halogens 

PCBs 

IR Scan 
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Paint filter test, penetrometer, or visual/9095 Qualitative 

Match test, Pansky-Martens closed cup or Set-a
flash 
1010/1020A 
50/50 mixture with water 

ASTM 05058 Test Method C 

Colorimetric test or Beilsten test 

Qualitative 

Qualitative 

Qualitative 

Quantitative 

Electrode or colorimetric test (ASTM 05049 Test Quantitative 

Quantitative 

dependent on material Quantitative 

6010A/7470 

APHA 412G, H 

Extraction Method 
1311/3010A 

EPA 9020 

Colorimetric test/ EPA 
8080 

ASTMD2621,D4053 

Quantitative 

This test will determine the free liquids 
that are contained within the waste 
matrix and will be used as a control 
parameter for wastes that are to be 
landfilled. 

the concentration 

test determines if cyanides could 
potentially be reactive under acidic 

Determines if waste, or stabilized waste, 
contains level of restricted constituents 
above BOAT treatment standards. 
Determines if the waste potentially 
contains LOR constituents above BOAT 

Determines if PCBs are contained in the 
waste matrix and determines the 
concentration. 
Determines the presence of organics and 
provides a rough estimate of their 
concentration. 

Analytical method chosen is dependent upon constituent being determined (i.e., Organics 8260, 8270, 8080). 
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4.5.2 Representative Sample Analysis 

The facility will select parameters for analysis to ensure that the criteria for waste acceptance identified in 
Section 4.2 are met. The analysis will include, at a minimum, testing for each hazardous waste contained in 
the waste stream, as identified by EPA hazardous waste code, and for each underlying hazardous constituent, 
as identified in 40 CFR 268.48, Table 4-1, Parameters and Methods for Representative Sample Ana!Jsis. Additionally, 
parameters on Tables 4-2, Tests and Ana!Jtical Methods for Fin,_gerprint Ana!Jsis, and 4-3, Additional Tests and 
Ana!Jtical Methods, will be included, as applicable. 

For foreign wastes, in addition to the conditions specified above, representative sample analysis for each 
waste stream shall include testing for all constituents listed in 40 CFR 268.48 using practical quantitation 
limits capable of measuring the standards specified in 268.48. The results of this test will be used to perform 
the comparison with the generator's Waste Proftle Form specified in the Representative Sample Assessment 
Section (\Vaste Analysis Plan Condition 4.3.3). Testing for all constituents listed in 40 CFR 268.48 shall not 
be required for the annual analyses. 

Hazardous debris, as defmed in 40 CFR 268.2(g), that has already been treated to meet the LDR treatment 
standards as described in 40 CFR 268.45 does not have to meet the representative sample analysis 
requirements if the facility determines that the generator provided waste characterization information that 
demonstrates that the proper EPA Hazardous Waste Numbers were applied and indicates whether or not the 
LDR treatment standards have been met. 

4.5.3 Annual Analysis 

The representative sample analysis for each waste stream from each generator will be repeated annually at an 
independent laboratory not used by the generator (see Section 4.4.3.2). 

4.5.4 Fingerprint Analysis 

Fingerprint samples will be analyzed for all parameters listed on Table 4-2, and may include tests for physical 
appearance, pH, and radioactivity. Additional fmgerprint parameters will be selected based on the pre
acceptance waste characterization data, shipment paperwork, physical form of the waste, and the visual 
inspection of the contents of containers and bulk waste. The facility will follow the additional parameter 
selection process described in Section 2.2 of the EPA guidance document, Waste Ana!Jsis at Fadlities That 
Generate, Treat, Store, and Dispose oJHaiflrdous Wastes (EPA, OSWER 9938.4-03, April1994). 

Because the facility already knows the detailed chemical and physical properties of a waste, additional 
necessary and appropriate fmgerprint or spot check parameters can be chosen easily, since the purpose of the 
fmgerprint is only to verify that the waste fmgerprint analysis will include, at a minimum, the parameters 
received is the waste expected. These parameters will be analyzed at the on-site laboratory. Analyses which 
are not within the on-site laboratory's capability will be sent to an independent laboratory for analysis. 

Fingerprint analysis will also include parameters as necessary to ensure that the waste is within the facility 
regulatory and operational acceptance limits (see Table 4-3). To select these additional sample parameters, 
the facility will consider: 
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• 

• 

compliance with applicable regulatory and permit requirements. (This may require selection 
of parameters not reported by the generator); 

identification of incompatible and inappropriate wastes; and 

process and design considerations. 

As noted, fmgerprint analysis helps the facility minimize the potential to receive waste that is w1acceptable. 
Therefore, the level of additional analysis required for a waste shipment is a function of facility knowledge 
about the waste generation process and the waste generator. The facility may elect to perform additional 
fmgerprint tests to achieve a higher level of confidence that a full waste characterization is achieved. If 
discrepancies are noted between the received waste and the Waste Profile Form, the waste will be further 
analyzed. using additional fmgerprint parameters. Discrepancies that can result in the facility requiring 
additional analysis include non-conformance with the results of required testing or a change in color, texture, 
liquid content, or other characteristics that can be observed upon receipt. 

The facility will follow the additional parameter selection process described in Section 2.2 of the EPA 
guidance document, Waste Anafysis at Facilities That Generate, Treat, Store, and Dispose o/ Hazardous Wastes (EPA, 
OSWER 9938.4-03, April 1994). 

4.5.5 Additional Analysis for Specific Management Units 

4.5.5.1 Overview of Waste Management Procedures in Permitted Hazardous Waste Management Units 

Upon completion of the fmgerprint analysis, and supplemental analyses if conducted, waste will be 
transferred to the appropriate staging area. Prior to interim or fmal disposition of the waste, however, 
additional analyses may be required to ensure that requirements for permitted hazardous waste management 
units are met. 

Analysis necessary for specific management units is generally conducted as part of the pre-acceptance 
procedure (see Section 4.7.2). Appropriate parameters will be selected from Tables 4-2 and 4-3. The facility 
will use a combination of process knowledge and analytical results to obtain the information needed prior to 
placing waste in one of the management units. The facility may elect to use other EPA approved analytical 
methods if it is felt that information other than that obtainable by these methods is needed to manage the 
waste safe~y. 

All hazardous waste management units will have specific ignitability, reacttvtty, and compatibility 
requirements which must be met. Acceptable knowledge or waste analysis will be used to determine whether 
a waste stream is ignitable, reactive, or incompatible with other wastes when stored or mingled. In addition, 
acceptable knowledge or waste analysis will be used to determine whether the waste stream is compatible 
with the container or tank in which it is placed, or with the liner of the evaporation pond or landfill. Specific 
ignitability, reactivity, and compatibility tests will be conducted as part of the representative sample analysis, 
and may be repeated in the fmgerprint test, for wastes assigned to specific management units. Management 
of these wastes is discussed in Vol. I, Section 5.5 of this application. Ignitability, reactivity, and compatibility 
determination is discussed in Section 4.5.1.2. 

The facility will conduct compatibility tests as part of the representative sample analysis procedure on an 
incoming waste stream specific to each management unit and specific to other waste streams with which it 
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may be combined. Special requirements for specific management units are discussed in Sections 4.5.5.2 
through 4.5.5.5. 

4.5.5.2 Waste Analysis Requirements Specific to Storage Units. 

Wastes will be stored in the drum storage building, the roll-off container storage area, and the liquid waste 

storage tanks. Waste characterization is accomplished through the representative sample analysis, the yearly 

update of the representative sample analysis, and on-going fmgerprint analysis. The ignitability, reactivity, 

and incompatibility of each waste stream will be determined using procedures listed in Table 4-2 to ensure 
that stored waste is compatible with other wastes and with the container or tank in which it is placed. Spills 
or releases of hazardous waste and/or fluids removed from the leak detection systems will be tested to 
determine if the recovered material is hazardous. 

Procedures from Table 4-3 will be used to determine whether a hazardous waste stored in containers must 

comply with the requirements of 40 CFR 264, Subpart CC. If it must comply, the container will be 
managed to meet Container Level 1 and Level 2 standards as appropriate. Waste which must comply with 

the requirements of 40 CFR 264, Subpart CC, will not be placed in storage tanks. 

The facility will ensure that containers are either at least 90 percent full when placed in the landfill, or are 

crushed, shredded, or similarly reduced in volume to the maximum practical extent. 

4.5.5.3 Wasta Analysis Requirements Specific to the Evaporation Pond 

Liquid waste streams may be placed in the evaporation pond for drying before they are sent to the 
stabilization tanks for solidification. Following evaporation of the pond liquids, sludge will be removed from 

the bottom with trash pumps or hand excavation equipment. 

Waste will be characterized by representative sample analyses and fmgerprint analyses, using the parameters 
listed on Tables 4-1 through 4-3, as applicable, before it is placed in the evaporation pond. A determination 

of ignitability, reactivity, and incompatibility with other wastes with which the waste may be combined and 

with the pond liner will be made. It will also be tested to ensure that the l.DR standards are met and that the 

waste placed in the pond does not contain volatile organic concentrations equal to or greater than 500 ppmw. 

Because evaporation in the pond may change the chemical composition of the waste, or different waste 

streams may be combined in the pond, analysis to ensure that the l.DR standards are met will be conducted 

on a waste stream after it leaves the pond. Applicable knowledge will be used to determine appropriate 

parameters for analysis. If, after treatment, a waste displays a characteristic . for the first time, the 

characteristic waste code will be added to the l.DR Notification Form and facility records. The waste will be 

retreated, if necessary, to meet the characteristic treatment standard before land disposal. 

Dilution of restricted wastes will not be used as a substitute for adequate treatment for non-toxic hazardous 

characteristic waste. If toxic characteristic wastes and listed wastes are amenable to the same type of 

treatment and aggregation is a part of treatment, then the aggregation step does not constitute impermissible 

dilution. 

4.5.6.4 Waste Analysis Requirements Specific to the Stabilization Tanks 
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Waste treated in the stabilization tanks is characterized to determine the hazardous constituents contained in 
the waste and to ensure that waste placed in the stabilization tank is compatible with the tank liner and with 
the previous waste type treated. Acidic or caustic material may be neutralized by the stabilization process. 

In addition to the representative sample provided by the generator during the pre-acceptance period, a 
second representative sample of any waste requiring stabilization prior to placement in the landftll (or a 
sample of waste coming from the evaporation pond for stabilization) must be supplied. This sample will be 
used for bench-scale testing to determine regulated constituent leaching based on varying admixtures and 
ratios (i.e., to determine treatability of wastes). The stabilization process will result in a dry and structurally 
stable material that is suitable for compaction and landftlling. 

Bench-scale tests will be conducted as part of the representative sample analysis for incoming waste streams 
which will go directly to the stabilization tanks, or for a waste stream from the evaporation pond. Selection 
of treatment reagents and quantities will be established according to the waste proftle and the post-treatment 
LDR requirements. Stabilization agents that will be tested include, but are not limited to, lime, fly ash, and 
Portland cement. 

The waste will also be treated to ensure that it does not contain volatile organic concentrations equal to or 
greater than 500 ppmw. 

The EPA universal treatment standard (see 40 CFR 268.48) will be met for wastes treated on-site. Waste 
streams that carry more than one characteristic or listed EPA Hazardous Waste Number will be treated to 
the most stringent treatment requirements for each hazardous waste constituent, including underlying 
hazardous constituents. When wastes with different treatment standards are combined solely for the purpose 
of treatment, the most stringent treatment specified will be met for each hazardous constituent in the 
combined waste. 

After stabilization, wastes will be retested prior to placement in the landftll to determine whether they meet 
LDR requirements. If LDR requirements are not met, the waste will be retreated. After testing, stabilized 
waste will be placed in roll-off containers and placed on the roll-off pad until cured. 
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4.5.5.5 Waste Analysis Requirements Specific to the Landfill. 

The stabilized waste will be retested prior to placement in the landfill to determine whether it meets LDR 
standards as set forth in 40 CFR 268, Subpart D. 40 CFR 268.40 states that a waste identified in the table 
"Treatment Standards for Hazardous Wastes" may be land disposed only if it meets the requirements found 
in the table. For each waste, the table identifies one of three types of treatment standard requirements: 

• All hazardous constituents in the waste or in the treatment residue must be at or below the values 
fow1d in the table for that waste ("total waste standards''); or 

• The hazardous constituents in the extract of the waste or in the extract of the treatment residue must 
be at or below the values foW1d in the table ("waste extract standards"; or 

• The waste must be treated using the technology specified in the table ("technology standard'') which 
are described in detail in 40 CFR 268.42, Table 4-1. 

In cases where treatment standards are based on concentrations in the waste extract, the facility will use 
toxicity characteristic leaching procedures (fCLP, see 40 CFR 261, Appendix II) to determine if the waste 
meets the standards. The sampling and analysis protocols outlined in Sections 4.5 through 4. 7 of this permit 
application will apply to all wastes to ensure compliance with LDR standards. Parameters for analysis will be 
determined by the characterization of the waste before analysis. All information obtained to document LDR 
compliance will be maintained in the facility Operating Record. 

In addition to other required procedures and analyses, on an annual basis the facility will randomly sample 
and analyze a minimwn of 10 percent of incoming waste streams that are to be directly landfllled to verify 

-....,. > conformance with the LDR requirements. These additional samples will be analyzed for the specific 
regulated hazardous constituents contained in the hazardous waste stream. The data generated from these 
samples, in conjW1ction with the generator-supplied data, will be used to verify conformance with the LDR 
requirements. 

Facility personnel, either at the facility or at the point of generation, will collect these samples. The samples 
will be split into a minimwn of two aliquots. One will be retained and the other analyzed for conformance 
with the applicable LDR requirements. If the results of the analysis indicate that the waste does not conform 
with the applicable LDR requirements, the retained sample will be analyzed, generator-supplied information 
re-evaluated, and an evaluation made of the potential for the waste's variability based on the process that 
generates the waste stream. 

The retained sample will subsequently be analyzed, the generator-supplied information re-evaluated, and an 
evaluation made of the potential for the waste's variability based on the process that generated the waste 
stream. These factors, along with an evaluation of the QA/QC data from the laboratory (both the 
generator's and the facility's), will be used to determine if the subject waste stream is eligible for continued 
disposal at the facility or if additional treatment is necessary prior to disposal. Disposal of the waste stream 
will be discontinued W1til the discrepancy regarding compliance with the LDR requirements has been 
resolved and the generator has demonstrated that its on-going program for compliance with LDR 
requirements is adequate. 

Procedures to meet LDR standards for specific wastes include the following: 

W.-WP/602/FM.I/~ 200tt/ S..._ 4 
tO/J/OO.t. 

This mbmitta/ mpmedes aU previqus information. 



December 1997 (Revised March 2002) Triassic Park Waste Disposal Facility- General Facility Standards ~Page F-24 

• lab packs. - Prior to disposal, hazardous wastes contained in lab packs will be treated to meet 
applicable treatment standards for each waste type identified. Procedures to determine applicable 
treatment requirements, and the subsequent treatment of lab wastes to applicable standards, will be 
consistent with procedures implemented for other waste types. Lab packs will also be analyzed to 
ensure that they do not contain hazardous wastes listed in 40 CFR 264, Appendix IV. In cases 
where hazardous lab pack wastes are combined with non--hazardous lab pack wastes prior to or 
during treatment, the entire mixture will be treated to meet the most stringent treatment standard for 
each hazardous constituent before being disposed of in the landfill; 

• ignitable or reactive wastes. - Ignitable or reactive hazardous waste will be tested to ensure that it 
will not be placed in the landftl.l until the waste has been rendered non-ignitable or non-reactive by 
treatment; 

• characteristic wastes. - Generator process knowledge and/ or analytical data will be used to 
determine whether characteristic wastes meet the applicable treatment standards or to demonstrate 
that the waste has been treated by the appropriate specified treatment technology. In accordance 
with 40 CFR 268.41, where treatment standards are based on concentrations in the waste extract, 
generators shipping waste to the facility will determine if their wastes meet treatment standards; 

• bulk liquids. All hazardous wastes will be tested for the presence of free liquids (paint ftl.ter test) to 
ensure that no free liquids are placed in the landftl.l. No containers holding free liquids will be 
placed in the landftl.l unless the container is in a lab pack, or the container was designed to hold 
liquid for use other than storage, such as a battery or capicitor, or the container is very small, such as 
an ampule; 

• Reactive wastes. - Reactive wastes will not be placed in the landftl.l until they have been rendered 
nonreactive by treatment; 

• Incompatible wastes. - Incompatible wastes will be sufficiendy separated when placed in the 
landftl.l to ensure that they do not combine to cause adverse reactions. These wastes will be 
managed to ensure that they meet the requirements specified in 40 CFR 264.313 and 274.17. This 
management includes placing incompatible wastes in non-adjacent landftl.l grids and treatment of 
potentially noncompatible wastes prior to landftl.ling; 

• hazardous debris. - Hazardous debris will not be treated at the facility. Therefore, the facility will 
only accept hazardous debris that has been treated and certified to meet the LDR treatment 
standards specified in 40 CFR 268.45(b) or (c) by the generator prior to shipment to the facility; and 

• listed waste.-Listed waste will not be placed in the landftl.l until it has been shown to meet the 
requirements of 40 CFR 268.40. 

4.5.6 Waste Analysis Requirements for Waste Generated On-Site 
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4.5.6.1 Overview of Waste Generated on-Site 

TI1e facility is expected to generate some waste on-site through waste treatment, day-to-day facility 
operations, leachate, or releases of hazardous waste to the environment (see Table 4-4). 

from waste handling operations. L, SL, S 

Waste generated on-site will be assumed to be RCRA-regulated until process knowledge and/or sampling 
and analysis can be used to determine the actual nature of the waste. Sampling and analysis will be 
accomplished in accordance with the requirements this waste analysis plan. 

The facility will select waste analysis parameters to confirm the identity of waste streams generated at the 
facility. The selection of waste analysis parameters will typically be based on knowledge of the physical and 
chemical processes that produced the waste stream. If there is doubt as to the specific source, the facility will 
use the waste tracking system to identify all possible sources and to develop a list of specific parameters for 
laboratory analysis. Acceptable knowledge and analytical testing as necessary will be used to ensure 
compliance with l.DR requirements and provide waste compatibility and other information to determine 
appropriate waste management activities. 

After analysis, the waste will be returned to the unit from which it came or sent to another appropriate unit. 
The facility will ensure that all on-site generated waste sent to the landftll meets all l.DR treatment 
standards. 

Treated waste is considered newly generated waste because hazardous waste treatment at the facility will 
result in a change in the physical and/or chemical character or composition of the waste. Treated waste will 
be recharacterized, using waste analysis or acceptable knowledge as appropriate and it will be tested to ensure 
that l.DR treatment standards are met before disposal in the landftll. Waste analysis requirements are 
discussed in Section 4.5.5.5. 

Day-to-day operations at the facility will produce some waste on-site from day-to-day operations (e.g., paint 
and paint strippers, laboratory chemicals and equipment, vehicle maintenance). This waste will be 
characterized using acceptable knowledge, or waste analysis if the source cannot be definitively determined. 
If it is hazardous waste, it may be sent to the evaporation pond or stabilization tanks for treatment as 
appropriate, and disposed in the landftll. If it is not hazardous waste, it will be sent off-site for disposal. 
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A release is defmed as "any spilling, leaking, pouring, emitting, emptying, discharging, injecting, pumping, 
escaping, leaching, dumping, or disposing of hazardous waste (including hazardous constituents) into the 
environment (including the abandonment or discarding of barrels, containers, and other closed receptacles 
containing hazardous wastes or hazardous constituents)". Management protocols for releases generated on
site are discussed below: 

• spills and leaks. - Spills and leaks may occur during ordinary facility operations (e.g., release of fluid 
from a leaking drum to the cell trench and sump in the drum handling unit, a spill at any loading or 
unloading area, or overtopping at the evaporation pond). 

Provisions for the detection, characterization, and management of spills and leaks are discussed in Vol. I, 
Sections 2.0, 5.4.2 , 6.3.5.2, and 6.3.7 of this application. If spills and/or leaks are identified during 
inspections, the materials will typically be removed from the system; characterized, and managed 
appropriately. If necessary, the contaminated area will be sampled to ensure that all contaminated materials 
are removed. 

• decontamination rinse water. -Personal protection equipment (PPE), as well as other equipment 
(e.g., trucks, sampling equipment, industrial absorbents used during spill or leak clean-up, emergency 
equipment), may become contaminated during the course of site operations such as the handling of 
wastes, the transfer of waste to another unit, or emergency operations. The water used to rinse this 
equipment will be analyzed to determine if it is a hazardous waste and if the equipment has been 
adequately decontaminated. Provisions for the detection, characterization, and management of 
decontamination rinse water are discussed in Vol. I, Sections 5.2.5 and 5.2.10, and Vol III, Section 
9.1.2, of this application. Rinse water will be removed to the truck wash area. Rinse water and 
residues will be chemically analyzed and handled in an appropriate manner; 

• run-on/ run-off. - Facility stormwater control is provided by a network of surface run-on and run
off diversion channels and collection and detention basins (see Vol III, Drawing 25 of this 
application). To control the run-off from the facility, several collection channels and culverts will be 
built to divert discharges from storm events to a stormwater retention basin (see Section 2.7 of the 
Operations and Maintenance Plan, submitted separately). Procedures for management of run
on/run-off are discussed in Volume I, Sections 2.5.1.6, 2.6.1.4, and 5.4.2. Contaminated water will 
be characterized, treated in the evaporation pond and/or stabilization bins, and disposed of in the 
landfill in compliance with appropriate regulations. Sampling will be conducted upstream of the 
stormwater retention basin to determine the point where hazardous constituents were introduced 
into the stormwater. Appropriate corrective actions will be implemented to prevent further 
contamination during future stormwater events. 

• investigation derived wastes. - IDW may include drill muds, cuttings, and well installation purge 
waters associated with the investigation of spills and releases; purge waters, soils and other materials 
from regularly scheduled sampling activities associated with waste management units and the vadose 
zone monitoring system; and contaminated PPE. All IDW will be assumed to be hazardous waste 
until site or material specific information becomes available. IDW will be stored near the point of 
generation in appropriately labeled containers for no greater than 90 days and will be appropriately 
analyzed to determine whether it is either a characteristic or listed hazardous waste. Analysis of 
materials associated with the IDW may be used also to characterize the IDW. An example of 
associated analysis for urge waters from the vadose zone monitoring system would be the fmal 
analytical results for the samples collected to satisfy regularly scheduled monitoring requirements. 
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• contaminated soil. - Soil means unconsolidated earthen material consisting of clay, silt, sand or 
gravel size particles as classified by the US Natural Resource Conservation Service, or a mixture of 
such materials with liquids, sludges or solids which is inseparable by simple mechanical removal 
processes and is made primarily of soil by volume based on visual inspection. Contaminated soil is 
soil impacted by a hazardous constituent release. Soil may become impacted by a release either at 
the surface or subsurface. If the contaminated soil exists at the surface, the appropriate response is 
described in the Contingency Plan in the Permit Application. If the contaminated soil exists 
subsurface, the appropriate response will be developed by NMED as permit conditions. 
Contaminated soils that are managed as hazardous wastes will be analyzed and managed in 
accordance with the altemative LDR treatment standards for contaminated soil contained in 40 CFR 
268.49. 

• air emissions. - Procedures for detection of hazardous gases and volatile organic at the landful are 
discussed in Vol. I, Sections 2.5.1.8 and 6.2.2 of this application. Procedures to minimize wind 
dispersal of dust throughout the facility are identified in Section 5.4.8. This section also discusses 
pollution control systems in the stabilization w1it to minimize the release of particulate to the 
atmosphere. The facility will apply to NMED for a new source air emissions permit before start-up 
of operations. 

• Leachate. - Leachate collected from the storage w1its or the stabilization building is treated as a spill 
or release. Leachates, as used here refer to landftll and evaporation pond fluids. The defmition of 
leachate is in 40 CFR 260.10, collected from the Leachate Collection and Removal System, the Leak 
Detection system, or the Vadose Zone Monitoring System sumps. 

Leak detection and removal/vadose zone monitoring for evaporation pond leachate is discussed in Vol. 1, 
Sections 2.6.1.2 and 2.6.4.3 of this application. Procedures for the removal of evaporation pond leachate are 
discussed in Section 2.5.4.3. Leachate will be removed by vacuum truck on a regular basis, combined with 
leachate from the landfill and treated in the stabilization tanks to remove free liquids and to ensure that LDR 
treatment standards are met. 

Leak detection and removal/vadose zone monitoring for landfUI leachate is discussed in Vol. 1, Sections 
2.5.1.3, 2.5.1.4, and 2.5.1.5. Leachate generated from the landftll will be pumped out of the unit sumps into 
the temporary leachate storage tank. It will then be tested to assure compliance with LDR requirements 
defmed in 40 CFR 268 for F039 listed wastes. 

Leachate will be transferred daily from both the landftll and the surface impoundment sumps and combined 
in temporary storage tanks for management purposes. The combined leachate will be analyzed monthly for 
the F039 underlying hazardous constituents to determine whether it meets LDR treatment standards and can 
undergo evaporation in the surface impoundment prior to stabilization. 

Leachate may also be collected from the Vadose Zone Monitoring Wells. These wells will be monitored 
monthly; if any fluids are present they will be sampled and analyzed for all F039 constituents. Biennially, the 
wells will be analyzed for all the Ground Waste Monitoring List identified in 40 CFR 264, Appendix IX. 

Leachate sampling and analysis will follow the sampling and analytical procedures and recordkeeping 
requirements contained in the Vadose Zone Monitoring System Work Plan and this section. 
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4.6 SAMPLING PLAN 

The Sampling Plan is based upon the guidance provided in Chapter 9 of SW-846. The overall plan takes into 
account the regulatory and scientific objectives identified in this waste analysis plan. Based upon these 
objectives, the sampling strategy ensures that the data collected will minimize the potential for accepting 
waste that is unsuitable for management at the facility. Modifications to the Sampling Plan to include 
detailed sampling protocols specific to the site activities will likely be required to reflect the sampling to be 
performed during operation of the facility. 

The sampling program will take into account the different types of waste constituents and the various waste 
matrices that may be encountered. By taking these variables into account, the facility will identify the 
protocols by which sample locations will be selected and the methods most appropriate for collecting 
samples from the different waste streams. 

The latest revision of SW-846 methods (AST.M) or other approved methods will be used, and site procedures 
will be revised as necessary to incorporate new requirements. 

General sampling methods and collection techniques are discussed in section 4.6.1. Section 4.6.2 contains 
specific sampling procedures. Section 4.6.3 and 4.6.4 provide information on sample location and sample 
type, respectively. Section 4.6.5 discusses sampling quality assurance/quality control (QA/Qq procedures. 
Sections 4.6.6 and 4.6.7 present requirements regarding sample preservation, volume and holding times and 
for equipment decontamination, respectively. 

4.6.1 Sampling Methods 

Sampling methods will follow Appendix I of 40 CFR, Part 261 unless a more appropriate method is 
identified. Table 4-5, Sampling Methods, lists general waste matrices and appropriate sampling methods that 
will be used at the facility. Matrices that will be sampled include containerized liquid, viscous 
liquids/sludges, crushed/powdered material, rock/rock-like material, soil, and fly-ash-like material. The 
methods and equipment used for sampling wastes will vary with the form and consistency of the material to 
be sampled. Also, these matrices will be sampled using a variety of sampling tools (see Table 4-5), including 
the Coliwasa (containerized liquid/viscous liquid), dipper (containerized liquid/viscous liquid), thief 
(containerized liquid/viscous liquid), weighted bottle (containerized liquid), scoop (sludge, powdered 
material, rock/soil material, fly-ash material), shovel (powdered material, rock/soil material), auger (soil/fly
ash-like material) and tube sampler (fly-ash like material and liquids). The facility will select the appropriate 
sampling method from Table 4-5 based upon the sample matrices, chemical constituents within the sample, 
and sampling conditions. If a sampling method not presented on Table 4-5 would be more appropriate for 
the specific matrices to be sampled given site-specific conditions or if the procedures presented below must 
be modified, an alternative method will be used. If an alternative method is used, the sampling method will 
be well documented, justified, placed in the Operating Record, and approved by NMED prior to 
implementation. 
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Soil-like material ASTM 01452-65 Scoop, shovel, tube sampler 
Fly ash-like material ASTM 02234-76 Tube sampler, trier, auger, scoop, shovel 
Containerized liquids SW-846 Coliwasa, tube sampler, weighted bottle, 

dipper, thief 

Sampling equipment will be compatible with waste, and are generally made of glass, steel, or Teflon. Stainless 
steel is more suitable for sampling solids and soils, while glass and Teflon are more suitable for liquids. 

4.6.1.1 Sampling with a Coliwasa 

The Coliwasa is used to collect extremely viscous liquid or sludge samples, as well as containerized liquid 
samples. The Coliwasa provides a representative sample of layered and homogenous liquid materials, and the 
sampler consists of glass, plastic, or metal tube with an end closure that can be opened and closed while the 
tube is submerged in the sample material. The following general process will be used to sample with the 
Coliwasa: 

1. Clean/Decontaminate Coliwasa 

2. Adjust sampler's mechanisms to ensure that the stopper provides tight closure. Open sampler. 

3. Lower sampler into waste so that liquid level inside and outside the sampler remain the same. 

4. When sampler hits the base of the material to be sampled, the sample tube is pushed down to close 
and sampler and lock the stopper. 

5. Withdraw the Coliwasa from the waste and place sample into the appropriate sample container. 

Note that only plastic Coliwasas constructed of Teflon should be used to sample organics. Glass coliwasas 
are not used to sample hydrofluoric acid liquids, and if solids are present at the base of the sampled matrix, 
an alternative sample device will be used to obtain a representative sample of the solid phase. 

4.6.1.2 Sampling with a Dipper 

Dippers are used to collect liquid samples and free-flowing slurries. The dipper consists of a glass, plastic, or 
stainless steel beaker or similar container typically clamped, as necessary, to the end of a pole which serves as 
a handle. The following process will be used to sample with the dipper: 

1. Clean/Decontaminate the dipper 

2. Insert dipper into the liquid to be sampled, preferably through the entire sample container, if 
possible. 

3. Remove dipper and place sample into the appropriate sample container. 
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4.6.1.3 Sampling with a Thief Sampler 

A thief sampler may be used to collect viscous liquid/sludge samples or to sample small dry granules. Thiefs 
typically consist of two slotted concentric tubes of stainless steel; the outer tub has a conical tip allowing the 
sampler to penetrate the sample material, while the inner tube is rotated to open/ close the sampler. The 
following general process will be used to sample with a Thief sampler: 

1. Clean/Decontaminate the sampler 

2. Insert closed thief into material to be sampled. Rotate the inner tube to open the thief; collect 
sample. 

3. Withdraw the thief, and remove inner tube, transferring sample to sampler container. 

4.6.1.4 Sampling with a Weighted Bottle 

The weighted bottle is used to sample liquids and free-flowing slurries that are relatively homogeneous. The 
sampler consists of a glass or plastic bottle with a sinker, stopper, and line that is used to lower/ raise the 
bottle within the sampler matrix. The following general process will be used to sample with a weighted 
bottle: 

1. Clean/Decontaminate the sampler 

2. Assemble weighted bottle sampler 
3. Lower the sampler to the desired depth and remove stopper 

4. Allow bottle to ft.ll 

5. Raise sampler and cap (sampler can serve as the sample container). 

Nonflourocarbon plastic bottles should not be used to sample organics. Before sampling, ensure that sample 
line, sinker, and other equipment are compatible with waste materials (i.e. waste will not corrode sampling 
equipment). 

4.6.1.5 Sampling with a Scoop/Shovel 

Scoops/shovels are used to sample rock/soil-like, solid or powdered matrices. The following general 
process will be used to sample with scoops/shovels: 

1. Clean/ decontaminate the sampler 

2. Obtain a full cross section of the waste material using the scoop or shovel that is large enough to 
contain the waste collected in one cross sectional sweep. 

4.6.1.6 Sampling with an Auger 

Augers are used to sample relatively hard packed solid waste material or soils. Augers are spiral drilling 
blades attached to metal shafts which are "turned" downward through sample material, allowing sample to 

""Jtn>/602/FOul/~l0011/S.,...4 
'0/J/OOJ.. 

This submittal supersedes aD previom information. 



December 1997 (&vised March 2002) Triassic Park Waste Disposal Facility- General Facility Standards~ Page F-31 

exit the sample matrix by moving upward along the auger spirals. The following general process will be used 
to sample with an auger: 

1. Clean/Decontaminate the sampler 

2. Drill downward, using the auger, into the waste material, capturing waste moving upward along the 
auger blades in the appropriate sample container. 
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4.6.1.7 Sampling with a Tuba Sampler 

Tube samplers are used to collect soil/solid samples, and are generally glass or steel tubing that can be 
inserted into relatively compact matrix. (.Modified tube samplers, however, can be used for liquid sampling.) 
Following insertion of the tube, and tube is extracted with the sample contained in the inserted tube. The 

following general process will be used to sample with the tube sampler: 

1. Clean/Decontaminate the sampler 

2. Lower/insert the tube into the waste to the desired depth. 

3. When the desired depth is reached, slowly withdraw the tube, taking care to retain as much sample 
with the tube as possible. 

4. Extract sample into the appropriate sample container. 

4.6.2. Sample Collection Procedures 

This section discusses the general sampling procedures for each type of sample to be collected at the facility, 
as presented in Table 4-6. It is recognized that the specific sampling that will take place at the facility may 
differ from general procedures included herein, and approval by NMED is required before revisions are 
implemented. Additionally, selection of sample locations (Section 4.6.2.8) and sample types (Section 4.6.2.9) 
for on-site samples to be collected are addressed. 

Fingerprint 
Sample 

Annual Sample 

Spills/releases 
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contaminated material 
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On-Site Waste 1 Treated waste 1,2 When acceptable To determine hazardous/LOR 
2 Day-to-day (Truck Wash, knowledge is not status 

etc) operations available 
3 Releases 3,4 See Vol II Appendices See Table 4-5 for specific 
4 Run-on/run-off 5 Each container waste matrices generated by 
5 Investigation-derived 6 Contingency Plan On-Site Activities 

waste 7 See Vol !!Appendices 
6 soil 8 Placed in temporary 
7 air leachate storing tanks; 
8 Leachate/sludges from sampled monthly 

Evaporation Pond and 
Landfill 

4.6.2.1 Fingerprint Sampling 

Fingerprint sampling will be conducted for all in-coming waste, except for debris waste (each container of 
debris waste will be visually inspected, however, as will each drum and roll-off, regardless of waste matrix). 
Matrices that will undergo fmgerprint sampling include sludges, solids, and liquids, arriving in containers 
such as tanker trucks, roll-offs, and drums/containers. Refer to Table 4-6 and Section 4.4.3.1 for sampling 
frequency and waste analysis. 

Tanker trucks delivering bulk liquids will be sampled through an access hatch, with a vertical sample 
collected using a Coliwasa or other appropriate sampling devise (see Section 4.6.1). Trucks delivering bulk 

solid material (e.g. in roll-offs) will be sampled using solid sampling equipment, such as a scoop (see Section 
4.6.1). A surface sample will be collected from the front 1/3 area of the truck, middle 1/3 are, and rear 1/3 
area of the bulk; samples will then be composited (see Section 4.6.4). Vertical waste composition will be 
determined, as possible, by collecting an additional sample from more than approximately 2 feet below the 
surface of the waste at each of the three sample locations using the appropriate sample collection tool (e.g. 
auger); these three samples will be composited with the first three samples. All loads will be visually 
inspected during unloading. If the load exhibits different color, texture, or wetness, samples from these areas 

will also be collected and included in the composite sample. 

Sample methodology for drummed waste will depend on the sample matrix, but will likely include liquid 
sample collection using a Coliwasa and solid sampling using a scoop or auger. A single sample, collected 

through as much depth of the drummed waste as possible, will be collected. The location of samples 
collected is discussed in Section 4.6.3. 

The facility will detail the sampling method used for fmgerprint waste sample collection, including but not 
limited to sample collection technique, sample type, sample representativeness, sample volume, sample 

containers, sample preservation, chain-of-custody, etc., and will place this information in the Operating 
Record. 

4.6.2.2 Annual Sampling 

Wastes that underwent representative sampling prior to initial waste shipment will undergo annual sampling 
to confirm waste composition. The facility will assess the representative sampling procedure prior to initial 
waste acceptance, and this same representive sampling procedure will be used for annual sampling. Annual 
sampling will follow the representative sampling process performed prior to initial waste shipment; if the 
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process is modified, the facility will assess the sampling process to ensure collection of a representative 
sample, and place this assessment in the Operating Record. 

4.6.2.3 Spills/Releases 

See Section 4.6.2.7 

4.6.2.4 Evaporation Pond Output 

Evaporation Pond output will consist of liquids and sludges/solids of varying viscosity/degree of 
solidification. This waste is then transferred, as appropriate, to stabilization tanks, and/or the landftll. Each 
waste transfer will be sampled with a single grab sample selected from the waste transferred at the 
midpoint/middle of sample transfer, if the waste is homogenous. Alternatively, if the waste is 
heterogeneous, a composite sample may be collected in the transfer vessel using a tube sampler or other 
appropriate sample devise, with the extracted sample then composited. If modification to these sampling 
methods to meet waste/site-specific requirements occurs, all information pertaining to the modified method 
will be detailed in the Operating Record. Samples will be analyzed to assess continued waste LDR 
compliance. The facility will detail the sampling method used for each output waste, including but not 
limited to sample collection technique, sample type, sample representativeness, sample volume, sample 
containers, sample preservation, chain of custody, etc., and will place this information in the Operating 
Record. Note that leachate and waste sludge may be generated within/below the Evaporation Pond, 
however, these are considered "on-site" generated waste and are discussed in Section 4.6.2.7. 

4.6.2.5 Stabilization Tank Input/Output 

Stabilization Tank input wastes include liquid (e.g. leachate) and sludges. Output includes sludges, liquid, 
and solidified sludge. Input samples are to be sampled primarily for bench-scale testing to assess 
solidification techniques. Sampling methodology will be dependent upon the matrix sampled, but must 
include at least one grab sample from the input waste container/stream of sufficient volume to perform 
bench-scale assessments (assuming a homogenous waste stream). A composite sample will be collected if the 
stream is heterogeneous in nature. Output waste must be sampled to ensure continued compliance with 
LDR requirements; see Section 4.6.2.4 for output sampling methodologies. The facility will detail the 
sampling method used for each input/output waste, including but not limited to sample collection technique, 
sample type, sample representativeness, sample volume, sample containers, sample preservation, chain of 
custody, etc., and will place this information in the Operating Record. 

4.6.2.6 Landfilllnput 

All incoming waste to the landfill will be sampled to ensure continued compliance with LDR requirements. 
For waste originating from the stabilization tank or evaporation pond, output sampling will fulftll this 
requirement. For wastes directly placed in the Landftll from offsite sources, and on an annual basis, the 
facility will randomly sample and analyze a minimum of 10 percent of incoming waste streams that are to be 
directly landftlled to verify conformance with the LDR requirements. These additional samples will be 
analyzed for the specific regulated hazardous constituents contained in the hazardous waste stream. The data 
generated from these samples, in conjunction with the generator-supplied data, will be used to verify 
conformance with the LDR requirements. Sampling procedures will follow those presented in Sections 
4.6.2.1 and 4.6.2.4, as applicable. 
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4.6.2.7 On-Site Generated Wasta 

Several wastes may be generated on-site that require sampling and analysis (see Table 4-4). Specifically, 
treated waste, day-to-day generated waste (e.g. truck wash, liquid waste storage area, and stabilization area 
decontamination rinse, personal protective equipment), releases of wastes, run-on/run-off, investigation
derived waste, contaminated soil, air emissions, and leachate/sludges from the evaporation pond/landfill are 
considered on-site generated waste. 

Leachate/sludges from the evaporation pond and landfill will be placed in temporary storage tanks and/or 
the stabilization tank. Sampling of leachate/sludges must occur prior to emplacement in the stabilization 
tanks and/ or evaporation pond, and will entail either sampling required of input to these units, or collection 
of a representative sample from the temporary holding tank using the appropriate sampling devise (e.g. 
Coliwasa, weighted sampling bottle). Also see Sections 4.6.2.5 and 4.6.2.6. 

4.6.3 Selection of Sample Locations 

The facility will collect samples from containers and roll-off boxes using either random (i.e., probability) or 
biased (i.e., authoritative) sampling methods. Random sampling methods will be used to select drummed 
containers for fmgerprint analysis. All other on-site sampling, except for annual sampling of waste direcdy 
landfllled (i.e.lO percent of the waste) requires sampling of each load, bulk container, or waste transfer, and 
random selection of waste containers to be sampled is therefore not applicable. However, the facility will 
collect random samples from within the waste to be sampled for non-fmgerprint or annual analysis (e.g. 
leachate, landftll input) if the wastes are expected to be fairly homogeneous waste streams. A biased 
sampling method will be used to select roll-off/tanker waste sample locations. (Biased samples will be 
collected if the wastes are expected to be or are found to be heterogeneous.) For some waste streams, the 
facility may use both sampling tedmiques, as determined appropriate by the facility and justified in the 
Operating Record. 

With random sampling, every unit in a population (e.g., every drum from a given waste stream in a shipment) 
has a theoretically equal chance of being selected for sampling. Consequendy, data generated by these 
samples are unbiased estimators of the range of concentrations in a population. If a sufficient number of 
samples are taken, they would be representative of the average concentrations within the entire population. 
For example, in the case of drums, those drums to be fingerprint sampled will be numbered, and numbers 
will be randomly drawn to determine those containers that will be sampled. 

With biased sampling, a preference is given to selecting only certain units in a population. This technique 
requires the sampler to use discretion and to have knowledge of the waste. The sampler selects the sample 
locations from areas where contamination is known or suspected (e.g., the sampler could collect a biased 
sample from areas where there is layering or differences in color or consistency). Also, the facility may use a 
field screening instrument to bias the sample location, (e.g., a photoionization detector could be used to 
select locations having higher volatile organic concentrations). EPA-approved ASTM method D140-70 
identifies the procedure for estimating the number of containers that should be sampled. Samples collected 
from roll-offs, for example, may include biased sampling if areas of obvious discoloration, and other 
pertinent information, are noted. 

The facility will document the sampling technique that is used to locate each waste sample collected pursuant 
to this waste analysis plan. The facility will maintain this information in the facility Operating Record. 
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4.6.4 Sample Types 

Samples of the waste will be collected as either composite or grab samples. It is possible that the facility may 
modify or augment the procedures discussed below for the collection of composite and grab samples before 
the facility becomes operational; if so, these revisions will be approved by NMED prior to implementation. 

In composite sampling, a number of samples are initially collected from a waste and combined into a single 
sample which is then analyzed for the constituents of concern. Composite sampling is a valid method for 
homogeneous samples and tends to minimize the between-sample variation, much like the maximization of 
the physical size of a sample. This has the effect of reducing the number of samples that must be analyzed 
to verify the contents of a waste shipment. Composite samples can also be obtained from a waste that has 
stratified; however, a composite would only be made from samples obtained from the same strata within the 
waste. Composite samples will be taken with clean sampling equipment and samples will be blended before 
analysis. Composite sampling will be used to obtain samples of wastewaters. Grab sampling will be used to 
obtain samples of nonwastewaters and heterogeneous wastes. 

4.6.5 Sampling QA/QC 

QA sampling procedures will be conducted in accordance with the guidance provided in the EPA document 
SW-846 and EPA's waste analysis plan guidance manual, Waste Anafysis at Facilities that Generate, Treat, Store 
and Dispose of Hazardous Waste. The QA requirements will be applicable to on-site sampling (e.g., leachate 
collection system samples, truck rinsate, waste removed from the evaporation pond) as well as to the 
sampling of incoming waste shipments. This program is necessary to ensure that decisions regarding the 
acceptance and disposition of waste are based on sound, statistically valid, and documented data. Additional 
QA procedures associated with sampling and analysis determined prior to initiation of on-site sampling will 
be included in the Operating Record. 

The sampling QA program will include the following: 

• training requirements for personnel responsible for sample collection; 
• chain-of-custody protocols for tracking samples; 
• QA review of procedures to ensure proper use of equipment; 
• protocols for equipment maintenance; 
• identification of required sampling techniques for specific media; 
• fi~ld sampling QC procedures; and 
• documentation of sampling locations. 

Deviations from the approved sampling program, sampling methods, or chemical analytical methods will be 
documented and reviewed by personnel responsible for site QA. NMED will be notified in writing of the 
QA exceptions within seven days of the occurrence and measures will be taken to <;orrect the problems as 
soon as practicable. 

4.6.5.1 Training Requirements for Personnel Responsible for Sample Collection 

All personnel and supervisory staff responsible for collecting waste samples for screening and chemical 
analysis will be trained in the use of all sampling methods and equipment used at the site. 
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4.6.5.2 Chain-of-Custody Protocols for Tracking Samples 

The integrity of the sampling/analytical scheme will be maintained by following chain-of-custody procedures 
from the point of sample collection through analytical data reporting to sample disposal. The possession and 
handling of samples will be traceable from the time of collection through analysis and fmal disposition. 

A sample is considered to be in a person's custody if it is: 

• in a person's physical possession; 

• in view of the person after taking possession; or 

• secured in a container sealed by the responsible person so that it cannot be tampered with during 
transport to the designated destination or during storage after being secured by that person in an area 
of restricted access. 

The sampler will place a sample label on each sample container. The label will include the following 
information: 

• sample number, a unique identifier that is traceable to the waste stream and shipment; 
• name of collector (sampler); 
• date and time of collection; and 
• place of collection. 

Labels will be affixed to sample containers prior to or at the time of sampling and will be ftlled out at the 
time of collection. 

Sample chain-of-custody seals will be required if the sample is designated to leave the possession of facility 
personnel for transport to an analytical laboratory. The seal will include the same information as the sample 
label. The seal will be attached in such a way that it is necessary to break it in order to open the sample 
container. In addition, chain-of-custody seals will be affixed to sample storage containers in a similar manner 
in order to prevent tampering prior to shipment from the facility to off-site analytical laboratories. Samples 
and storage containers which require seals must be sealed prior to leaving the possession of facility 
personnel. 

To establish the documentation necessary to trace sample possession from the time of collection, a chain-of
custody record will be ftlled out and will accompany every sample. A sample chain-of-custody record is 
provided in Vol. II of this application. 

If the sample is to be shipped off-site for analysis, it will be accompanied by a sample analysis request sheet. 
The sample analysis request sheet will include the information necessary to identify the sample and the 
analyses requested by the facility. Samples shipped off-site for analysis will be packaged and shipped in 
accordance with DOT transportation requirements. 

Laboratory samples will be maintained in a secure area and retained until holding times expire, as listed in 
SW-846, or three months, whichever comes earlier. After the holding time or three month holding period 
has expired, samples will be disposed at the facility with compatible waste batches. Records of the date the 
samples are removed from storage and the date and method of disposal will be maintained at the facility until 
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completion of post-closure care. In cases where samples are not analyzed within their holding times, the 
facility will resample. 

4.6.5.3 QA Review of Procedures to Ensure Proper Usa of Equipment 

Standard operating procedures will be developed for the use, decontamination, and storage of sampling 
equipment used to characterize waste shipped to the facility. The standard operating procedures will include 
the sampling equipment to be used, instructions for use, and the applications for use of the equipment for 
collection of samples from specific media and types of shipping containers. The procedures and QA 
standards for waste sample collection will be included in the standard operating procedures. 

4.6.5.4 Protocols for Equipment Maintenance 

The protocols for equipment maintenance will be included in the standard operating procedures. Protocols 
will be developed, as described in the preceding paragraph, for use, decontamination, and storage of 
equipment. Protocols for equipment maintenance will be included in the standard operating procedures. (See 
Section 4.6.7 for general decontamination requirements). 

4.6.5.5 Identification of Required Sampling Techniques For Specific Madia 

The sampling methods and equipment used for collecting samples from specific media will be selected in 
accordance with the guidelines included in 40 CFR, Part 261, Appendix I, and in the EPA guidance manual, 
Waste Ana!Jsis at Fadlities That Generate, Treat, Store, and Dispose rf Hazardous Waste, Chapter 2. Alternative 
sampling methods may be used with prior approval of NMED. 

4.6.5.6 Field Sampling QC Procedures 

Blank and duplicate samples will be obtained during waste characterization sampling to confirm that sample 
collection and handling procedures meet the QA/QC standards outlined in the standard operating 
procedures and data quality objectives included in the facility sampling manual. Duplicate samples will be 
collected at a minimum frequency of 10 percent (one for every 10 samples). Field blanks and equipment 
blanks will be collected at a minimum frequency of 5 percent (one for every 20 samples). Trip blanks will be 
included with all sample kits where samples are sent to off-site laboratories for chemical analysis. The field 
QA samples are described below: 

• field blanks. - Field blanks are prepared in the field by filling a clean container with pure 
de-ionized water and appropriate preservative (if required for a specific activity). Contaminants 
found may indicate airborne contamination, contaminated equipment, or cross-contamination 
during sampling. A minimum of one field blank will be collected for every 20 waste samples 
collected; 

• trip blanks. - Trip blanks are sample containers that are prepared with an inert material 
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• equipment blanks. - Equipment blanks are prepared in the field prior to sampling by 
numing de-ionized water over sampling equipment and placing it into a clean sample container. 
Contamination in this type of sample will indicate that the sampling equipment is contaminated. 
A minimum of one equipment blank will be collected for every 20 waste samples collected; and 

• field duplicates. - Field duplicates are independent samples that are taken from the same 
location at the same time and are used to measure the effectiveness of obtaining representative 
samples. A minimum of one field duplicate will be collected for every 10 waste samples 
collected. 

4.6.5.7 Documentation of Sampling Activities 

Sampling activities, including observations and field procedures, will be recorded on appropriate forms and 
kept on file at the facility. Copies of the completed forms will be maintained in a bound and sequentially 
numbered file. The record of waste stream sampling activities will include: 

• the date; 
• the time of arrival and departure; 
• weather conditions (including estimated temperature and wind direction); 
• the name of the sample collector; 
• daily activities and times sampling was conducted; 
• observations; 
• a record of samples collected, with sample designations and locations specified; 
• field monitoring data, including health and safety monitoring; 
• a list of equipment used and calibration records, if appropriate; 
• a list of additional data sheets completed; and 
• the signature of persotmel completing the field record. 

Each sample collected during waste stream sampling activities will be identified by a unique sample 
designation. The sample designation will be included on the sample label. QA samples will be designated 
with a "Q" (QA/QC samples) at the end of the sample designation, followed by one of the following to 
indicate the type of QA sample: 

• D. - "D" will be used for a duplicate sample; 
• E.- "E" will be used for equipment rinsate blanks; 
• F.- "F" will be used for field blank samples; or 
• TB.- "TB" will be used for field trip blanks. 

This coding will be used to assure that duplicates and blanks are submitted "blind" to the laboratory, but can 
still be easily tracked by the facility for QA purposes. 

4.6.6 Sample Preservation, Volumes, and Holding 

Table 4-7 presents general preservation, container, and holding time information for samples collected. SW-
846 guidelines have been used to determine these general requirements, although these may be modified or 
augmented to account for waste-specific requirements, waste-container compatibility considerations, or 
additional waste parameters for analysis. Specific sample volumes and containers appropriate for the 
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sampling event will be determined by the facility. Prior to any sampling event, sample container labels will be 
prepared and affixed to sample containers, and all sample containers will be certified clean by the supplying 
laboratory. Sample labels will identify, at a minimum, sample number, date, sampler, matrix, analyses to be 
performed, and sample preservation. Once collected, samples will be placed immediately into the shipping 
container (i.e. cooler), and chain-of-custody documentation will be filled out (see section 4.6.5.2). 

Soil, 
Sediment, 

Soil, 
Sediment, 

Medium 

Low/Medium 
Medium 

Low/Medium 

Dissolved 
Metals 

Total metals 

Dissolved 
Metals 

Total Metals 

Fraction 

VOCs 

SVOCs 

Petroleum 
Hydrocarbons 

VOCs 

svocs 

Petroleum 
Hydrocarbons 

1 liter 

1 liter 

1 liter 

60z 

Volume 

80 mili liter 

2 liters 

2 liters 

240ml 

3 Oz 

3 Oz 

A= 80 oz amber glass bottle with teflon-lined black phenolic cap 
B= 40-ml glass vial with teflon backed silicon septum cap 
C= 1-L high density polyethylene bottle with poly-lined, poly cap 
D = 120-ml glass vial with teflon lined, white poly cap 
E = 16-oz wide-mouthed glass jar with teflon-lined, black ply cap Water 
F = 8 Oz wide mouthed glass jar with teflon-lined black poly cap Water 
G = 4 oz wide-mouth glass jar with teflon-lined, black poly cap Water 
H = 1-Liter amber glass bottle with teflon lined, black poly cap 
K = 4-L amber glass bottle with teflon-lined, bladk phenolic cap 

Cor L 

Cor L 

Cor L 

For G 

B 

A.K. or H 

A, K, or H 

D 

For G 

For G 

L = 500 ml high-density polyethylene bottle with poly-fined, baked ply cap 

Filter on-site; HN03 to 
pH<2 

Cool to 4C 

Filter on-site; HN03 to 
pH<2 

Cool to 4C 

Preservative 

HCL to pH <2, Cool to 4C 

HCL to pH <2, Cool to 4C 

HCL to pH <2. Cool to 4C 

Cool to 4C 

Cool to 4C 

Cool to 4C 

6 mos 

6 mos 

6 mos 

6mos 

Holding Times 

1 4 if preserved 

7 days 
extraction; 
days 
extraction 

14 days 
extraction, 
days 
extraction 

for 
40 

after 
to 

for 
40 

after 
to 

for 
40 

after 
to 

for 
40 

after 
to 

The above table is general in nature and may be modified or augmented, so long as the requirements are congruent with SW-846 

4.6.7 Equipment Decontamination 

IJI'.·O'P/602/FM.I/F"'-ry 20011/ s ...... 
10/!/00Jw 

This .rubmittal .rupersedes all prtVious information. 



December 1997 (&visedMarr:h 2002) Triassic Park W a.rte Disposal Facility - General Facility Standards #Page F-41 

Sampling equipment will be decontaminated prior to use. Decontamination of sampling equipment typically 
includes initial scrubbing with a biodegradeable commercial detergent, followed by a de-ionized water rinse. 

The decontamination process will include wiping down of sampling equipment to remove surface residue, 
followed by detergent wash, rinse, a second detergent wash, and second rinse. Modifications to this process 
may be required to account for site/contaminant conditions, and may take place so long as the 
decontamination procedure is well documented and appropriate supporting information is placed in the 
Operating Record. 

4. 7 ANALYTICAL METHODS 

Analytical methods which the facility will use for specific tests are identified in the waste analysis tables 
(fables 4-1 through 4-3). All analytical methods used in conjunction with this waste analysis plan must be 
EPA-approved methods or methods required by hazardous waste regulations. If there is no equivalent EPA
approved method, an ASTM method or other approved method may be used. If the facility or a generator 
wishes to use alternate test methods, the facility or generator will first demonstrate to the NMED Secretary 
that the proposed method is equal or superior to the corresponding methods prescribed in 40 CFR 261 or 
264, in accordance with 40 CFR 260.21. 

An example of a non-EPA method required by hazardous waste regulations are the ASTM tests specified in 
40 CFR 264.314(e)(2) to determine the presence of nonbiodegradable sorbents. 

Section 4.7.1 identifies the duties of the laboratory manager. Section 4.7.2 identifies the contents of the 
laboratory QA/QC plan. Requirements for off-site laboratories used by the facility are contained in Section 
4.7.3. 

4.7.1 Duties ofthe Laboratory Manager 

The on-site laboratory manager will have the following responsibilities to ensure an effective quality 
assurance program: 

• ensuring that laboratory persotmel are adequately trained to perform sampling and analytical 
procedures and in safety procedures; 

• ensuring that equipment and instrumentation under his or her control are calibrated and functioning 
properly; 

• coordinating internal and external assurance audits; 

• reviewing procedures and QA plans of outside laboratories used. QA/QC practices will be 
considered during the selection of independent analytical laboratories. QA/QC practices that will be 
reviewed include written procedures, certification, internal and external audits, personnel training, 
and chain-of-custody procedures; and 

• development, updating, and implementation of the laboratory QA plan. 

4.7.2 Facility Laboratory QAJQC Plan 
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Prior to beginning operations, the facility will develop procedures which will comprise the laboratory 
QA/QC plan. The facility will develop a QA manual for operation of the on-site laboratory. The manual 
will be submitted to Nl\.1ED for review. 

The results of chemical analysis of waste samples generated by the on-site laboratory will not be used as part 
of the waste acceptance evaluation process prior to Nl\.1ED's review of the QA manual. 

The overall QA objective for measurement data is to ensure that data of known and acceptable quality are 
provided. All measurements will be made to yield accurate and precise results representative of the media 
and conditions measured. QA objectives for precision, accuracy, and completeness will be established for 
each measurement variable, where possible, and will be included in the QA manuals of the on-site and off
site laboratories where waste samples will be submitted for chemical analysis. The laboratory procedures, 
practices, and qualifications will be included in the QA manual for each laboratory. 

The laboratory QA/QC plan will be based on guidance provided in EPA's Requirements for Qua!i(Y Assurance 
Project Plans for Environmental Data Operations (EPA QA/R-5). As such, the plan will address the following key 
elements in compliance with EPA QA/R-5: project organization; laboratory quality assurance organization; 
data quality objectives and criteria; employee training and certification requirements; laboratory analytical 
methods; quality control requirements; laboratory equipment and instrumentation calibration, testing, 
inspection, and maintenance; QA/QC of suppliers and vendors; data acquisition requirements; data 
management; data review, validation and verification; and, reconciliation with quality objectives and criteria. 
These elements and other procedures which will be included in this plan are discussed in the following 

sections: 

• laboratory quality assurance; 
• equipment calibration; 
• laboratory QA/QC samples; 
• laboratory QC; 
• analytical procedures; and 
• laboratory maintenance. 

4.7.2.1 Laboratory Quality Assurance 

The facility laboratory and each off-site laboratory will maintain an internal quality assurance program, as 
documented in its laboratory quality assurance manual. The laboratories will use a combination of blanks, 
surrogates, duplicates, MS/MSD (matrix spike/matrix spike duplicate) and laboratory control samples, 
BS/BSD (blank spike/blank spike duplicate), to demonstrate analytical QA/QC. Control limits will be 
established for individual chemicals or groups of chemicals based on the long-term performance of the test 
methods. The specific procedures to be completed and the laboratory control limits will be included in the 
QA manual for each laboratory. 

4.7.2.2 Equipment Calibration 

The laboratory equipment calibration procedures, calibration frequency, and calibration standards will be in 
accordance with EPA (or equivalent method) specified test methodology requirements and will be 
documented in the laboratory's QA manual. All instruments and equipment used by the laboratory will be 
operated, calibrated, and maintained according to manufacturers' guidelines and recommendations. 
Operation, calibration, and maintenance will be performed by personnel who have been properly trained in 
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these procedures. A routine schedule and record of instrument calibration and maintenance will be kept on 
file at the laboratory. 
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4.7.2.3 Laboratory OA/QC samples 

Analytical procedures will be evaluated by analyzing reagent or method blanks, surrogates, MS/MSDs, 
BS/BSDs, and/or laboratory duplicates, as required or appropriate for each method. The laboratory 
QA/QC samples and frequency of analysis to be completed will be in accordance with EPA or equivalent 
method protocols and will be included in the QA manual for each laboratory. 

The laboratory QA manuals and procedures will incorporate data quality objectives (DQOs) to verify that 
waste characterization data obtained by the methods established in this waste analysis plan meet regulatory 
requirements with regard to regulatory compliance and facility waste management requirements. The 
following DQOs are established for the sampling and analysis of waste managed by this facility; 

• Identify and quantify the hazardous constituents in the waste to ensure compliance with 40 CFR 264 
and the requirements of the facility permit, and 

• Compare the contaminant concentrations in the waste with the specified characteristics of 40 CFR 
261 in order that the waste may be managed in accordance with facility requirements. 

To ensure that the laboratory data quality objectives are met, the following analyses will be completed in the 
laboratory to monitor the analytical process: 

• laboratory duplicate samples. - Laboratory duplicate samples will be analyzed to monitor for 
intralaboratory precision of data generated. These samples will be analyzed at a rate of no less than 
five percent (one for every 20 samples) of the total samples with at least one replicate if fewer than 
20 samples are analyzed for any particular parameter; 

• spiked samples (MS/BS). - Spiked samples will be analyzed to monitor analytical prectston. 
Spiked samples will be tested on no less than a five percent (one for every 20 samples) basis for any 
particular parameter. At least one spiked sample will be run if fewer than 20 samples are analyzed; 

• control charts. - Control charts will be utilized to establish laboratory control limits to monitor and 
review the accuracy of the data generated as a result of spike analyses. Control limits reflect long
term data accuracy trends and will be modified as new data are acquired; 

• method/reagent blanks.- Method/reagent blanks will be prepared using samples of purified water 
or reagents which will then subjected to the entire sample analytical procedure to monitor potential 
contamination of samples due to contamination in the laboratory or laboratory equipment. Method 
or reagent blanks will be included with each set of samples; 

• laboratory equipment blanks. - Laboratory equipment blanks will be analyzed to monitor potential 
contamination of samples due to improper or ineffective cleaning of equipment. These samples will 
be analyzed at a rate of no less than five percent (one for every 20 samples) of the total samples; 

• quality control samples. - QC samples will be analyzed to monitor for accuracy of data generated. 
EPA QC samples or samples purchased from a reputable independent source will be submitted to 
off-site laboratories as blind samples for chemical analysis of a set of selected analytes approved by 
NMED at the beginning of the facility operation and also at regular intervals during the facility 
operating life; 

r.-WP/602/FMJ/Nnwy 200tt/ s- • 
10/$/00. 

This mbmittal supersedes all previous information. 



December 199 7 (&vised March 2002) Triassic Parle Waste Disposal Faciliry- General Faciliry Standards ~Page F-45 

• surrogates. - Surrogates will be analyzed in accordance with EPA guidelines for organics analysis. 

Surrogate recovery is a measure of the effectiveness of the analytical process. Surrogates will be 

tested on no less than a five percent (one for every 20 samples) basis for any analysis of organic 

compounds; 

• calibration standards and devices. - Calibration standards and devices will be used in accordance 

with the manufacturers' recommended guidelines to calibrate laboratory instrumentation; and 

• internal standards- Internal standards prepared in the laboratory will be referenced against external 

standards to measure accuracy. 

Laboratory QC procedures will be included in the laboratory QA manuals prepared by each laboratory. 

4.7.2.4 Laboratory Quality Control 

QC objectives for the analytical data are a means of checking and controlling the sources of error in 

analytical data results. The criteria for data evaluation include assessing the data accuracy, precision, 

completeness, representativeness, and comparability. The criteria are described below: 

• accuracy. - Accuracy is a measure of the error between chemical analytical results and the true 

sample concentrations. Accuracy is a measure of the bias in a system and will be expressed as the 

percent recovery of spiked samples. Accuracy will be presented as percent recovery and will be 

calculated as follows: 

%R- (S-U) X 100%Csa 
where 
%R = percent recovery 
S = spike sample analytical result 
U = sample analytical result 
Cs .. = known spike concentration 

• The data quality objectives (DQOs) for accuracy for each analytical method will be presented in the 

laboratory QA manual; 

• precision.- Precision is a measure of data variability. Variability can be attributed to sampling 

activities and/or chemical analysis. Relative percent difference (RPD) will be used to assess the 

precision of the sampling and analytical method and will be calculated as follows: 

RPD = [ICt- C21/(Ct + C2)/2)] X 100 
where 
RPD - relative percent difference 
Ct = larger of the two concentrations 
C2 = smaller of the two concentrations 

• The DQOs for precision for each analytical method will be presented in the laboratory QA manual; 
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• completeness. - Completeness will be evaluated to assess whether a sufficient amount of valid data 
is obtained. Completeness is described as the ratio of acceptable measurements. Completeness will 
be calculated as follows: 

C = (Number of samples having acceptable data)/(total number of samples 
analyzed) x 100% 
where 
C = completeness 

• The DQOs for completeness will be presented in the laboratory QA manual; 

• representativeness. - Representativeness is a qualitative parameter related to the degree to which 
the sample data represent the specific characteristics of concern. Procedures in sample collection 
will be implemented to assure representative samples, such as repeated measurements of the same 
parameter from the same waste stream in the same shipping container over several distinct sampling 
events. Any procedures or variations that may affect the collection or analysis of representative 
samples will be noted and the data qualified as appropriate; and 

• comparability. - Comparability is a qualitative parameter related to whether similar sample data can 
be prepared. To assure comparability, analytical results will be reported in appropriate units for 
comparison with other data (such as past studies or clean-up standards), and the standard collection 
and analytical procedures included in this waste analysis plan will be implemented. Any procedures 
or variations that may affect comparability will be noted, and the data will be qualified as 
appropriate. 

4.7.2.5 Analytical Procedures 

Specific QA/QC procedures to be used for sampling, chain-of-custody, calibration, analytical methods, reporting, internal QC, audits, and preventative maintenance will be included in the laboratory QA manual. 

Laboratory procedures and methods to be used will contain all of the information presented in the EPA document, SW-846, for each method. The format for each method will be similar to that used in SW-846. If there is no appropriate SW-846 method ASTM or other approved methods will be employed. The laboratory procedures and methods also will include the following: 

• scope. - A description of the scope of applicability of the procedure; 

• principal. - A brief description of the steps to be taken and/ or the theory involved in the laboratory 
analysis; 

• interference. - A description of known interfering agents that would cause difficulty in the 
laboratory analysis; 

• apparatus. - A listing or description of equipment required to perform the laboratory analysis; 

• reagents. - A listing of the reagents required, a description of the steps involved in preparing the 
reagents, and instructions on storage requirements and retention times; 
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• procedures (instructions). - An enumeration of the sequence of activities to be followed. The 

topics include sample preparation or pretreatment, sample storage requirements, instrument set-up, 

standardization or calibration, sample analysis, calculations, and glassware-cleaning procedures. The 

procedure includes any precautions, explanation, or clarifications needed to properly perform the 

analysis. These include safety precautions, the frequency of standardization required, the acceptance 

criteria or procedures for determining the acceptability of standard curves, clarification or special 

techniques critical to the analysis, and the procedure the analyst uses to determine the reliability of 

sample results based on the standard curves; 

• quality control requirements. - A listing of the QC checks to be performed and the acceptance 

criteria used to evaluate the QC data; and 

• reference. - A listing of the publications from which the information was derived in preparing the 

laboratory method. All references pertain to these documents. As a rule, laboratory methods are 

derived from the following publications: 

Standard Methods for the Examination o/ Water and Wastewater, American Public Health 

Association; 
Annual Book o/ Standards, American Society for Testing and Materials; 

Methods for Chemical Ana!Jsis rfWater and Waste, US Environmental Protection Agency; 

Test Methods for Evaluating Solid Waste, SW-846, US Environmental Protection Agency; 

National Functional Guidelines for Organics Data Review, and 

Laboratory Data Va!tiiation Functional Gutiie!tnes for Evaluating Inorganic Ana!Jses. 

Editions used will be those currently specified in 40 CFR, as updated. 

4.7.2.6 Laboratory Maintenance 

The analytical laboratory will have in place a procedure that details the steps to be taken to calibrate and 

standardize instruments to ensure that analytical data produced are accurate. Records of all calibrations, 

preventative maintenance, and service calls will be readily available from the laboratory files. Calibration 

procedures will follow the method procedures outlined in the EPA document, SW-846, or the Annual Book o/ 
fASTMj Standards. 

A procurement procedure that identifies methods to be used to document and control the purchase of 

materials, parts, and services will be implemented by the laboratory and will be presented in the laboratory 

QA manual. The procedure will include identifying the quality of laboratory chemicals and equipment, 

management approval of procedure items, inspection of shipments for compliance with requirements, and 

isolation of nonconforming items to be returned to vendors. The quality of all equipment will conform to 

the requirements specified in the most current edition of the EPA document, Handbook o/ Ana!Jtical Qua!t·ry 

Control in Water and Wastewater Laboraton·es, the Federal Register, or other regulatory agency publications. This 

procurement procedure will serve to ensure that spare parts routinely required will be readily available. 
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4. 7.3 Requirements for Off-Site Laboratories 

The facility will document that the following conditions are met for each off-site laboratory performing waste 
analyses for the facility: 

• the laboratory will not be the same laboratory that was used by the generator; 

• the laboratory must be approved by the facility; 

• the laboratory must use the analytical methods identified in Section 4.5; 

• if there is more than one analytical method for a specific test identified in Section 4.5, the laboratory 
must follow the guidance in Chapter Two of the current version of EPA document SW-846 to 
determine the appropriate analytical method; and 

• the laboratory must follow the QA/QC requirements described in this waste analysis plan. 

4.7.4 Laboratory Requirements for Foreign Generators 

The facility will ensure and document that laboratory analysis provided by foreign generators is performed by 
a laboratory accredited or certified for the appropriate hazardous waste field of testing (FOT) by an authority 
using the USEP Ns National Environmental Laboratory Accreditation Conference standards. 

4.8 WASTE TRACKING 

To identify and track the waste managed at the facility, a facility-specific number will be assigned to each 
waste stream and to each shipment within that waste stream. Each waste shipment will be tracked using a 
unique alphanumeric designation. This designation will identify the generator, a sequential number specific 
to the shipment, substance and source and the delivery date (or, in the case of site-generated waste, the date 
the waste entered the system). An example is presented below: 

ABC-0001-043099 
where 
ABC identifies the generator 
0001 identifies the waste stream, source, and shipment 
043099 is the date the waste was delivered. 

The waste numbering system will assist in the tracking of waste as it moves through the facility. The number 
will be recorded on: 

• all incoming paperwork from the generator; 
• samples received from the generator; 
• samples taken on site; and 
• site-generated records. 

The date will not be recorded until the waste actually arrives on site. This numbering system will allow the 
facility to track a specific waste with regard to analyses conducted, necessary treatment, and the final 
disposition of the waste. In addition, assigning a unique designation to each generator and a unique number 
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to each waste stream from that generator will make possible determining the amount of waste from a given 

waste stream that has been received by the facility. Individual shipments from within the waste stream will 

receive an additional identifier to enable the facility to tie information back to the specific shipment as well as 

to the waste stream. The system will allow the facility to locate the current position of the waste at the 

facility, including the location of the waste in the landfill. 

Tracking waste in this manner will allow the facility to determine the efficiency and accuracy of a generator's 

proftling efforts and the rejection rate for incoming waste. This information will be used to assist facility 

operations in determining the rate of fmgerprint analysis required for a given generator. 

The facility number will designate waste generated on site. All other numbering and tracking will be the 

same for all waste managed at the facility. The tracking system will be maintained in the facility records as 

either hard copy or electronically (computer database). 

4.9 NOTIFICATION, CERTIFICATION, AND RECORDKEEPING 

The facility will maintain a facility Operating Record in accordance with 40 CFR 264.73. The Operating 

Record will include: 

• all analytical results; 

• all chain-of-custody forms; 

• generator notices of restricted wastes not meeting treatment standards or exceeding levels specified 

in RCRA Section 30049(d), including the information listed in 40 CFR 268.7(a)(1); and 

• generator notices of restricted wastes meeting applicable treatment standards and prohibition levels, 
including the information in 40 CFR 268.7(a)(2). 

• all fmal disposition records; 

• all manifest and waste discrepancy resolution documentation; and 

• all other information (e.g., notifications, certifications, waste analysis reports, waste movements) 
which will be maintained in the Operating Record as noted in this waste analysis plan. 

As required in 40 CFR 268.7, the following records will be maintained at the facility for wastes generated on

site, and/or documentation of treating restricted wastes: 

• where on-site generated wastes are characterized to determine compliance with IDR standards using 
only process knowledge, all data used to make any such determination. This data will be maintained 

by site personnel; 

• where a representative sample of waste is analyzed to determine compliance with IDR standards, all 

waste analysis information. This data will be retained on-site in facility ftles; and 

• all notifications and/or certifications submitted by waste generators. These records will be 
maintained until facility closure as required in 40 CFR 264.73. 
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In addition, relevant inspection forms and monitoring data will be maintained on file at the facility. Files will 
be maintained for a minimum of three years (for inspection records and IDR notification), or nntil approval 
of facility closure (for inventory records). 
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4.5.1 Analytical Parameters 

The analytical parameter lists for pre-acceptance waste characterization, ftngerprint analysis, and additional 

w1it-speciftc analysis are presented in Permit Attachment F, Waste Ana!Jsis Plan, Tables 4--1, Parameters and 

Methods for Pre-Acceptance Representative Sample Ana!Jsis, 4--2, Tests and Ana!Jtical Methods for Fingerprint Samples, 

and 4-3, Additional Tests and Ana!Jtical Methods. The facility will augment these lists as necessary, to ensure 

additional considerations pertaining to waste-stream speciftc pre-acceptance characteristics, LDR standards 

analysis, and other facility operational limits are met. The rationale used to determine pre-acceptance 

characterization is specifted in Section 4.5.1.1. The rationale for selecting additional parameters to ensure 

compliance with the LDR standards is specifted in Section 4.5.1.2. The rationale for selecting parameters to 

ensure compliance with other facility regulatory and operational limits is contained in Section 4.5.1.3. For 

each waste stream accepted, treated, and disposed of at the facility, appropriate parameters will be selected to 

ensure that each of the facility acceptance criteria (see Permit Attachment F, Section 4.2, Cn.teria for Waste 

Management at the Fadlity, is met. 

4.5.1.1 Parameters for Waste Characterization 

Permit Attachment F, Table 4-1 speciftes parameters to conftrm that a waste stream agrees with the 

information provided by the generator. The rationale for the selection of these parameters is as follows: 

• total volatile organic compounds (VOCs). - This test will determine the presence and 

concentration of individual VOCs; 

• total semi-volatile organic compounds (SVOCs). - This test will determine the presence and 

concentration of individual SVOCs; 

• metals and inorganic constituents. - These tests will determine the presence and concentrations 

of individual metals and other inorganic constituents; 

• physical appearance. - This test determines the general identity of the waste and establishes 

baseline characteristics that can then be subjectively compared with the waste shipment when it 

arrives at the facility. The waste is visually inspected and the physical appearance of the waste is 

recorded, including, at a minimum, the following properties: Color, physical state (solid, semi-solid, 

or liquid), texture, viscosity, layering (single phase, bi-layer, multi-layer) and presence of free liquids; 

• pH. - This test indicates the corrosive nature of the waste. It also determines compatibility with 

other wastes and with containers or liners, and treatment requirements. The tolerance range for pH 

is plus or minus 2.5 pH units; and 

• radioactivity screen. - This test screens each load using a gamma ray scintillation detector or other 

appropriate equipment. This test will be used to ensure that the level of radioactivity observed in 

NORM waste or equipment from oil, gas, and water production containing hazardous constituents, 

or other naturally occurring radioactive materials not regulated under 20.3.1.14 NMAC, is not above 
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regulated limits as defmed in 20 NMAC 3.1, Subpart 14 (i.e., the maximum radiation exposure 
reading at any accessible point does not exceed 50 microroentgens per hour (,uR/hr), and the 
maximum radiation reading for sludges and scales contained in oil, gas, and water production 
equipment does not exceed 50 J.iR/hr, or, if the radiation readings for removable sludges and scales 
exceed 50 J.iR/hr, the concentration of radium 226, in a representative sample, does not exceed 30 
picocuries (30pCi/g)). (lvlaterial regulated under the Atomic Energy Act of 1954, as amended, is not 
permitted for waste management). 

4.5.1.2 Additional Analysis to Ensure Compliance with the LOR Treatment Standards 

The facility will ensure that LDR treatment standards are met by identifying the appropriate treatment 
standard requirements as follows: 

• total waste standards. All hazardous constituents in the waste or in the treatment residue must be 
at or below the values for these constituents contained in the Table in 40 CFR 268.40 

.• waste extract standards. The hazardous constituents in the extract of the waste or in the extract of 
treatment residue must be at or below the values found in the Table in 40 CFR 268.40, and 

• technology standards. The waste must be treated using the technology specified in the Table in 40 
CFR268.40. 

Identification of parameters to demonstrate compliance with LDR standards will be conducted as follows: 

• identification of all hazardous applicable characteristic and listed EPA Hazardous Waste Numbers; 

• identification of the appropriate subcategory for each applicable EPA Hazardous Waste Number 
(from the most current version of the Table in 40 CFR 268.40); 

• determination of wastewater/nonwastewater status for the waste stream; 

• identification of all underlying hazardous constituents for each applicable EPA Hazardous Waste 
Number (from the most current version of the Tables in 40 CFR 268.40 and 268.48; and 

• selection of the most current versions of the analytical methods associated with all identified 
hazardous wastes, underlying hazardous constituents, subcategories, and wastewater/nonwastewater 
status (from Table 4-2, SW-846, or equivalent). 

The rationale for the selection of additional parameters to ensure compliance with the LDR standards is as 
follows: 

• total organic carbon (TOC). - This test determines the total organic carbon concentration of the 
waste and is needed to determine whether the waste is a wastewater or nonwastewater; 

• total suspended solids (TSS). - This test determines the total suspended solids concentration of 
the waste and is needed to determine whether the waste is a wastewater or nonwastewater; 

• ignitability. - This is a qualitative test to determine the ignitable nature of the waste, indicate if. the 
waste is prohibited, and determine treatment requirements. It also helps to determine whether the 
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waste is compatible with containers, tanks, liners, piping, structures, equipment, and other waste 

streams; 

• explosive meter vapor test (TLV sniff test). -This test determines the fire-producing potential of 

the waste and whether it is regulated as flammable or combustible by the US Department of 

Transportation. If liquid waste exceeds 200 ppm, the waste will also be tested for ignitability using 

the flash point test. The tolerance range for the TL V sniff test is plus or minus 200 ppm; 

• flash point test. - This test determines the flash point of the waste and determines whether the 

waste is ignitable; 

• pH. - This test indicates the corrosive nature of the waste. It also determines compatibility with 

other wastes and with containers or liners, and treatment requirements. The tolerance range for pH 

is plus or minus 2.5 pH units; 

• reactive sulfide. - This test determines the reactive nature of the waste, indicates if the waste is 

prohibited, and determines treatment requirements. It is also used to determine whether the waste is 

compatible with containers, tanks, liners, piping, structures, equipment, and other waste streams. 

Wastes containing total releasable sulfide with concentrations less than 500 ppm are considered non

reactive. 

• reactive cyanide. - This test determines if cyanide could potentially be reactive under acidic 

conditions, indicates if the waste is prohibited, and determines treatment requirements. It also 

determines whether the waste is compatible with containers, tanks, liners, piping, structures, 

equipment, and other waste streams. Wastes containing total releaseable cyanide with concentrations 

less than 250 ppm are considered non-reactive; 

• reactivity (compatibility). -This test determines the compatibility between the waste and the liner, 

tank, container, or equipment which the waste may contact. 

The facility will ensure that potentially incompatible wastes will not be stored, treated, or disposed of 

in the same location. The facility will perform a compatibility determination based on the pre

acceptance waste characterization information. Acceptable knowledge or assessment information 

provided on the Waste Profile Form may be used to assign compatibility codes to each waste type 

form based on 40 CFR 264, Appendix V. For wastes that will be mixed with other waste streams 

for the purpose of treatment, chemical analysis will be required to ensure the compatibility of the 

waste streams. 

Chemical analysis will be accomplished in three steps, as appropriate for the waste being analyzed: 

+ an analysis of the waste for reactive cyanide and sulfide. This analysis will be used to 

determine the waste's potential to release dangerous levels of hydrogen cyanide or hydrogen 

sulfide gases in acidic conditions (i.e., pH less than 2); 

+ an evaluation of the reactivity characteristics of the waste through process knowledge and a 

series of analytical procedures that will test for the presence of reactive chemical groups. 

The procedures in the EPA document, Design and Development of a Hazardous Waste Reactiviry 

Testing Protocol, EPA-600/2-84-057, February 1984, will be followed and the results used to 
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assign the waste a reactivity group designation. Figure 4-3, Sequence of Procedure Sets for 
Determining Reactivity Group, surrunarizes the reactivity testing protocol; and 

+ use of the reactivity group designation contained in Figure 4-3 to evaluate compatibility of 
the waste with other wastes by comparing it to the compatibility matrix shown in Figure 4-4, 
Reactivity Group Designation. (Refer to EPA document, A Method for Determining the 
Compatibility of Hazardous Wastes, EPA-600/2-80-076, April 1980, and 40 CFR Part 264, 
Appendix V, for additional information on waste compatibility). 

• total volatile organic compounds (VOCs). - This test will determine the presence and 
concentration of individual VOCs; 

• total semi-volatile organic compounds (SVOCs). - This test will determine the presence and 
concentration of individual SVOCs; 

• metals. - These tests will determine the presence and concentrations of individual metals and other 
inorganic constituents; 

• organichlorine pesticides. - This test determines the pesticide concentration of the waste; 

• chlorinated herbicides. - This test determines the herbicide concentration of the waste; 

• PCBs. -This is a quantitative test to determine whether PCBs are contained in oil-bearing and other 
types of waste and to determine the concentration; and 

• leachate. - Leachate must be tested for all leachate constituents listed in the Table in 40 CFR 
268.40. 

4.5.1.3 Additional Analysis to Ensure Compliance with Regulatory and Operational Limits 

The rationale for the selection of additional parameters to ensure compliance with the facility's regulatory and 
operational limits is as follows: 

• radioactivity screen. - See Section 4.5.1.1. This test will determine if the waste is prohibited from 
acceptance at the facility (see Section 4.1.2 for a list of prohibited wastes); 

• PCBs. - See Section 4.5.1.2. This test will determine if the waste contains a prohibited 
concentration of PCBs; 

• VOCs (Subpart BB).- These tests are conducted as required by 40 CFR 264.1063(d) to determine, 
for each piece of equipment subject to the requirements of 40 CFR; 264, Subpart BB, whether the 
equipment contains or exceeds 10 percent VOCs by weight. Applicable process knowledge may be 
used to make this determination; 

• VOCs (Subpart CC). - These tests are conducted as required by 40 CFR 264.1084(a)(3)(iii) to 
determine, if wastes placed in tanks, the evaporation pond, and the stabilization bins are subject to 
the requirements of Subpart CC. A hazardous waste with a volatile organic concentration equal to 
or greater than 500 ppmw will be accepted only for storage in approved containers and direct 
disposal in the landftll; 
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• dioxins and dibenzofurans. - This test is conducted to ensure that the waste stream does not 

contain dioxins and/ or dibenzofurans; 

• nonbiodegradable sorbent test. - This test is performed as required by 40 CFR 264.314 

(prohibition of liquids in landftl.ls). This test is required if the facility determines that the generator 

did not indicate whether a sorbent was added to the waste or indicates that a sorbent was added but 

did not specify the name and type of sorbent and whether it is nonbiodegradable. If any of this 

information is not present, the generator will be contacted for clarification. If uncertainty remains, 

40 CFR 264.314(e)(1)(i-iii) will be reviewed. If the sorbent's biodegradability cannot be determined 

from the list or if the name of the sorbent is unknown, the material will be analyzed following one of 

the tests referenced in 40 CFR 264.314(e)(2). The facility will select one of the following tests: 

ASTM Method G21-70 (1984a) -Standard Practice for Determining Resistance of 

Synthetic Polymer Materials to Fungi; 

ASTM Method G22-76 (1984b)- Standard Practice for Determining Resistance of 

Plastics to Bacteria; 

OECD Test 301B- COz Evolution (.Modified Sturm Test) ASTM Method G21-70 

(1984a) - Standard Practice for Determining Resistance of Synthetic Polymer 

Materials to Fungi; or 

Other approved test method 

• total organic halogens (TOX). - This test determines if concentrations of halogens in the waste 

are in compliance with the LDR treatment standards. It also determines if the waste contains 

constituents that could degrade a liner. Wastes containing TOX greater than 1,000 mg/1 (based on 

TCLP extract) will not be placed in the evaporation pond or the landftl.l; 

• free liquid content test (paint filter liquids test). - This test is a qualitative test to determine the 

free liquids concentration contained within the waste matrix and will be used as a control parameter 

for wastes that are to be landftl.led; 
• toxicity characteristic leaching procedure (TCLP). - This test must be used to obtain an extract 

of the waste where treatment standards are based on concentrations in the waste extract; 

• major ions and metals in non-leachate (sulfides and sulfates, radionuclides, VOCs, SVOCs, 

pesticides, PCBs, perchlorate, and TPH). 
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Figure 4-3, Sequence of Procedure Sets for Determining Reactivity Group 
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ATTACHMENT F4 

WASTE CHARACTERIZATION USING 
ACCEPTABLE KNOWLEDGE 

F4-1 Introduction 

Generators of solid waste are required by New Mexico Hazardous Waste Management 
Regulations in Title 20 New Mexico Administrative Code, Chapter 4, Part 1, Subpart 300 
(20.4.1.300 NMAC), incorporating 40 CFR 262.11, to determine if the waste is a listed or 
characteristic hazardous waste, either by analyzing the waste or by applying knowledge of the 
waste in light of the materials or process used. The New Mexico Environment Department's 
(NMED) preferred method to meet waste analysis requirements is to conduct sampling and 
laboratory analysis because it is more accurate and defensible than other options. However, 40 
CFR Parts 260 through 265, 268, and 270, and the Subparts I through VI, Subpart VIII, and 
Subpart IX, authorize the use of acceptable knowledge (AK) in appropriate circumstances by 
waste generators, or treatment, storage, or disposal facilities to characterize hazardous waste. 

AK is described in Waste Analysis: EPA Guidance Manual for Facilities That Generate, Treat, 
Store and Dispose of Hazardous Waste (EPA, 1994). AK, as an alternative to sampling and 
analysis, can be used to meet all or part of the waste characterization requirements under the 
RCRA (EPA, 1994). 

AK includes a number of techniques used to characterize waste, such as process knowledge, 
records of analysis acquired prior to RCRA, and other supplemental sampling and analysis data 
(EPA, 1994). Process knowledge includes information regarding the physical form of the waste, 
the base materials composing the waste, and the process that generates the waste. Examples 
of supplemental sampling and analysis data are provided in Section F4-2c. 

AK is used in waste characterization activities in the following ways: 

• To identify hazardous constituents in wastes from specific processes, such as F-listed 
and K-listed wastes identified at 20.4.1.200 NMAC (incorporating 40 CFR §261.31) 

• As the sole characterization for wastes that are unused commercial chemical products 
or reagents, such as several of the P-listed and U-listed wastes identified at 20.4.1.200 
NMAC (incorporating 40 CFR §261.33) 

• To assess if underlying hazardous constituents exist in wastes that are determined to be 
characteristically hazardous (20.4.1.800 NMAC, incorporating 40 CFR §268.9). 

• To assess waste characteristics when the physical nature of the waste does not lend 
itself to taking a laboratory sample, such as heterogeneous debris wastes exhibiting a 
toxicity characteristic (20.4.1.200 NMAC, incorporating 40 CFR §261.24) 

• To delineate waste streams 
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F4-1a Permit-Specific Waste Characterization Requirements and the Use of Acceptable 
Knowledge 

Permit Attachment 4, Section 4.3.1, specifies waste characterization information that must be 
provided by the waste generator, including but not limited to "waste analysis data used to 
characterize the waste and/or process knowledge documentation". Section 4.3.1 also states 
that waste analysis requirements may sometimes be met by providing "acceptable knowledge" documentation. As such, the Permit specifies that generator sites may choose to use 
acceptable knowledge in lieu of sampling to obtain waste characterization information. 

In a March 18, 2002 Final Order issuing the Permit, the Secretary of Environment Department 
(Secretary) required that for wastes received from foreign generators, the Permittee require additional information and verify that information through increased auditing. To comply with the Secretary's Order, all foreign waste streams shall undergo the applicable provisions of this AK 
process prior to management at Triassic Park. The Permittee shall obtain AK documentation from each waste generator for each waste stream as specified in Section F4-2. And the 
Permittee shall assess generator's collection and use of AK documentation during audits as 
specified in Section F4-5. 

Permit Attachment F, Section 4.3.1 also specifies that representative samples must also be 
collected for each waste stream in addition to waste analysis information. The Permit also 
requires fingerprint analysis at Triassic Park (Facility). The Permittee may not accept AK waste 
characterization information as a substitute for representative sampling (except in the case of 
debris waste as specified in section 4.4.2) or in lieu of performing on-site fingerprint analysis. 

F4-2 AK Documentation 

The following Sections include the information the Permittee will require from each foreign 
generator to characterize waste using AK. The required AK information must be supported by 
additional information (see Section F4-2c, Supporting AK Information). 

If the required information is not available for a particular waste (e.g., a drum of unlabeled 
waste), the Permittee shall require the generator to obtain supplemental data (e.g., 
sampling/analysis data) to augment existing AK, but must petition the Secretary for a 
determination whether sufficient waste characterization documentation exists in the form of AK 
documentation and supplemental analytical data, or the waste will not be accepted for storage, treatment, or disposal at the Facility. NMED will evaluate whether sufficient documentation 
exists tojustify all missing hazardous waste codes. 

All specific, relevant AK documentation, including supporting AK documentation, assembled and 
used in the AK process, whether it supports or contradicts any required AK documentation, shall be identified by the generator and an explanation provided for its use (e.g., identification of a 
toxicity characteristic) in an Acceptable Knowledge Waste Characterization Documentation 
Summary. 

F4-2a Required Generator Waste Management Program Information 

Generator waste management program information shall describe how waste intended for 
management at the Facility is generated, tracked, and managed at the generator facility. The 
following information shall be included as part of the AK written record: 
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1. Map of the generator facility with the areas involved in waste generation and treatment 
identified 

2. Identification of waste(s) intended for management at the Facility 

3. Description of the operations that generate the above identified waste(s) 

4. Waste identification or categorization schemes used at the facility 

5. Quantities of waste(s) generated 

6. Identity of the person(s) responsible for compliance with administrative controls of 
wastes 

The generator must obtain this information through implementation of written procedures (perhaps 
provided by the Permittee) that address, at a minimum: 

• Procedures for delineating waste stream(s) 

• Procedures to identify hazardous waste(s) and assign the appropriate hazardous waste 
code(s) to each waste stream. The following are minimum baseline 
requirements/standards that procedures shall include to ensure comparable and 
consistent characterization of hazardous waste: 

Review the required information to determine if the waste is listed under 
20.4.1.200 NMAC (incorporating 40 CFR §261, Subpart D). Assign all appropriate 
and applicable listed hazardous waste codes unless the generator chooses to 
justify an alternative assignment and document the justification. 

Review the required information to determine if the waste may contain hazardous 
constituents included in the toxicity characteristics specified in 20.4.1.200 NMAC 
(incorporating 40 CFR §261, Subpart C). If a toxicity characteristic constituent is 
identified and is not included as a listed waste, assign the toxicity characteristic 
code unless appropriate AK documentation or supplemental analytical data are 
available that demonstrate that the concentration of the constituent in the waste 
is less than the toxicity characteristic regulatory level. When analytical data are 
not available, the toxicity characteristic hazardous waste code for the identified 
hazardous constituent shall be applied to the waste stream. 

Review the required information to determine if the waste may exhibit ignitable, 
reactive or corrosive hazardous characteristics specified in 20.4.1.200 NMAC 
(incorporating 40 CFR §261, Subpart C). Without appropriate AK documentation 
or supplemental analytical data, the ignitable, reactive and corrosive 
characteristic hazardous waste codes shall be applied to the waste stream. 

If the waste stream is identified as characteristically hazardous, review the 
required information to identify underlying hazardous constituents as required by 
20.4.1.800 NMAC (incorporating 40 CFR §268.9) 
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• Procedures the generator will use to ensure prohibited wastes are not present in each 
container of waste (e.g., see Permit Condition 2.4.2, Prohibited Waste Streams) 

• Procedures for assigning the appropriate physical waste form of the waste(s) 

• Procedures to document how changes to waste stream assignment and associated EPA 
hazardous waste numbers based on material composition are documented for any waste 

• Procedures for waste certification to be sent to the Facility 

• Procedures for resolving inconsistencies in AK documentation 

F4-2b Required Generator Waste Stream Information 

For each waste stream, the Permittee shall require generators to compile all data used to 
characterize that waste stream. The type and quantity of documentation will vary by waste 
stream, depending on the process generating the waste. At a minimum, the waste stream 
information shall include the following written information: 

1. Area(s) and/or building(s) from which the waste stream was or is generated 

2. Material inputs or other information that identifies the chemical content of the waste 
stream and the physical waste form 

3. Waste generating process described for each waste stream 

4. Waste stream volume and time period of generation 

5. Waste process flow diagrams (e.g., a diagram illustrating how the waste stream moves 
from a specific building to a size reduction facility to a container storage area) 

Assumptions made in delineating each waste stream also shall be identified and justified. If 
discrepancies exist between required information, then generators shall apply all hazardous 
waste codes indicated by the information to the subject waste stream unless the generators 
choose to justify an alternative assignment and document the justification. 

F4-2c AK Supporting Information 

Generators shall make all AK supporting information part of the AK documentation. The amount 
and type of supporting information is generator-specific and cannot be mandated, but 
generators shall collect information as appropriate to support required information. The 
Permittee shall assess adequacy of supporting information during audits (Section B4-3f). AK 
supporting documentation includes, but is not limited to, the following: 

• Process design documents 

• Preliminary and final safety analysis reports and technical safety requirements 

• Waste packaging logs 
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• Test plans or research project reports that describe reagents and other raw materials 
used in experiments 

• Generator databases (e.g., chemical inventory database) 

• Information from generator personnel (e.g., documented interviews) 

• Standard industry documents (e.g., vendor information) 

• Analytical data relevant to the waste stream, including results from representative 
sample analysis, fingerprint analyses, spot checks, or routine verification sampling. 

• Material Safety Data Sheets, product labels, or other product package information 

• Sampling and analysis data from comparable or surrogate waste streams 

• Laboratory notebooks that detail the research processes and raw materials used in an 
experiment 

Supporting documentation may be used to further document the rationale for the hazardous 
characterization results. Similar to required information, if discrepancies exist between 
supporting information and the required information, generators shall apply all hazardous waste 
codes indicated by the supporting information to the subject waste stream unless the generators 
choose to justify an alternative assignment and document the justification. 

F4-3 Qualifications and Training Requirements 

Generator personnel responsible for compiling AK, assessing AK, and resolving discrepancies 
associated with AK shall be qualified and trained in the following areas at a minimum: 

• New Mexico and U.S. Federal RCRA regulations associated with solid and hazardous 
waste characterization 

• WAP requirements as specified in Permit Part 2, Permit Conditions 2.3.1, 2.4.2, 2.5.2, 
and 2.5.3; Permit Attachment F, Sections 4.3 and 4.4; and Permit Attachment F4. 

F4-4 AK Data Quality Requirements 

Permittee shall require generators to comply with the following data quality requirements for AK 
documentation: 

• Accuracy - Accuracy is the degree of agreement between an observed sample result 
and the true value. The percentage of waste containers that require re-designation of 
hazardous waste codes based on representative sampling and analysis data will be 
determined as a measure of AK accuracy. 

• Completeness - The AK record shall contain 1 00 percent of the information specified in 
Section F4-2. The usability of the AK information will be assessed for completeness 
during audits. 
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• Comparability - Data are considered comparable when one set of data can be compared 
to another set of data. Comparability is ensured through generators meeting the training 
requirements and complying with the minimum standards outlined for procedures that 
are used to implement the AK process. 

• Representativeness - Representativeness expresses the degree to which sample data 
accurately and precisely represent characteristics of a population. Representativeness is 
a qualitative parameter that will be satisfied by ensuring that the process of obtaining, 
evaluating, and documenting AK information is performed in accordance with the 
minimum standards established in Section F4-2. Generators also shall assess and 
document the limitations of the AK information used to assign hazardous waste codes 
(e.g., purpose and scope of information, date of publication, type and extent to which 
waste parameters are addressed and limitations of information in identifying hazardous 
wastes). 

F4-5 Audits of AK 

The Permittee will conduct document audits to verify compliance with the compilation, 
application, and interpretation requirements of AK information specified in this Section at all 
foreign generator facilities. This audit does not require the Permittee visit foreign generator 
facilities. The audit will evaluate the completeness and defensibility of generator-specific AK 
documentation related to hazardous waste characterization. The audit will result in a Waste 
Steam Audit Report to be maintained in the Facility's Operating Record. 

Members of the Permittee's audit team will be knowledgeable regarding the WAP-required AK 
information and RCRA hazardous waste characterization. Audit team members will be 
independent of all waste management operations at the foreign generator being audited. 

The Permittee will conduct an audit of each foreign generator prior to allowing waste transport to 
the Facility. This initial audit will establish an approved baseline that will be reassessed annually 
by the Permittee. Generator waste management programs and waste stream-specific audit 
checklists identifying all required documentation will be developed, used and evaluated by the 
Permittee prior to acceptance of a waste stream. Auditors will assess AK for correlation to 
specific waste streams, evaluate the generator process of compiling AK documentation; 
assigning hazardous waste codes; and identifying, resolving, and documenting discrepancies in 
AK records. Auditors will review documentation for logic, completeness, and defensibility, clarity 
of presentation, and degree of compliance with this Permit Attachment. Auditors shall ensure 
that generators appropriately include all potential hazardous waste codes indicated by the AK 
records. Any deficiencies in procedures shall be documented in the Waste Steam Audit Report. 

A Waste Steam Audit Report will be completed and maintained the Facility's Operating Record. 
The Audit Report will include all observations and findings identified during the audit. The Audit 
Report will be provided to the Generator and the Generator shall respond to all audit findings 
and identify corrective actions. If the required AK information is not available, the Permittee will 
not manage the waste for the subject waste stream. Permittee's acceptance of the subject 
waste stream will not resume until the Permittee determines that the generator complies with all 
applicable requirements of the WAP. 
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F4-6 AK Re-evaluation and Corrective Action 

The Permittee shall require generators to establish procedures for reevaluating AK if 
representative waste sampling and analysis results in the assignment of a different hazardous 
waste code. Generator procedures shall describe how AK is reevaluated and how appropriate 
hazardous waste codes are assigned. If a waste must be assigned to a different waste code, 
the following minimum steps shall be taken to reevaluate AK: 

• Review existing information based on the container identification number and document 
all differences in hazardous waste code assignments 

• If differences exist in the hazardous waste codes that were assigned, reassess and 
document all required AK information (Section 84-3b) associated with the new 
designation 

• Reassess and document all sampling and analytical data associated with the waste 

• Verify and document that the process material inputs are consistent with the waste 
characterization 

• Define the actions necessary to fully characterize the waste 
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11.0 40 CFR 264 SUBPART AA, BB & CC REGULATIONS 

This section provides a brief summary of the air requirements, as presented in 40 CFR 264 subpart AA and 
BB. In addition, this section provides a brief summary of other regulations which may be applicable to the 
Facility. 

11.1 40 CFR 264 SUBPART AA- AIR EMISSIONS FOR PROGRESS UNITS 

The Facility will not be subject to the 40 CFR 264 Subpart AA regulations because the Facility will not utilize 
distillation, fractionation, thin-film evaporation, solvent extraction, air or steam stripping operations. 

11.2 40 CFR 264 SUBPART BB- AIR EMISSION STANDARDS FOR EQUIPMENT LEAKS 

No wastes with organic concentrations greater than 10 percent by weight shall be accepted for storage in the 
liquid waste storage unit, treated in the evaporation pond or treated in the stabilization unit stored in 
containers, or placed in the landfill. Units in compliance with this provision will not be subject to 40 CFR 
264 Subpart BB regulations. Equipment such as pumps, compressors, pressure relief devices, sampling 
equipment, connecting system, and valves shall not contain or contact hazardous wastes with organic 
concentrations of 10 percent or greater by weight. 

11.3 40 CFR 264 SUBPART CC- AIR EMISSIONS STANDARDS FOR TANKS, SUFACE 
IMPOUNDMENTS AND CONTAINERS 

Tanks and evaporation ponds shall not be used to manage hazardous wastes containing volatile organic 
concentrations of equal to or greater than 500 parts per million by weight (ppmw). Units in compliance with 
this provision will not be subject to 40 CFR 264 Subpart CC regulations. 

Drums and roll-off containers may hold hazardous waste that contains greater than 500 ppmw volatile 
organic compounds. These wastes shall be stored in containers with appropriate covers (see Section 11.3.2). 

11.3.1 Waste Determination 

A waste determination will only be conducted for each waste stream to be placed in a unit that is exempt 
from the Subpart CC requirements for air emission controls (e.g. the evaporation pond). The waste 
determination shall be made at the point of waste origination. In general, the Facility will use generator
supplied information (manifests, shipping papers, certification notices etc.) prepared in accordance with 40 
CFR 264.1083 to make this determination, however, the Facility may choose to test a representative sample 
of the waste. For waste to be placed in w1its that comply with Subpart CC requirements for air emission 
controls, no formal waste determination is required. 
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11.3.2 Applicability to Containers 

TRIASSIC PARK WASTE DISPOSAL FACILITY 

FINAL RCRA PERMIT No NM0001002484 

There are two types of containers expected to be used at the Facility to store wastes: (1) drums and (2) roll

off containers. These containers may hold hazardous waste that contains greater than 500 ppmw volatile 

organic compounds. These drums and roll-off containers stored at the Facility will have covers and meet 

DOT requirements for packaging of hazardous waste for transport under 49 CFR 178. Potential air 

pollution, from containers that hold hazardous waste with greater then 500 ppmw volatile organic 

compounds, will be controlled in accordance with the standards specified in CFR 264.1086(d). 

11.3.3 Applicability to the Evaporation Pond 

The Facility will not accept waste to be placed in the evaporation pond that contains greater than 500 ppmw 

volatile organics. Therefore, the evaporation pond is exempt from air emission control requirements 

specified in Subpart CC. 

11.3.4 Applicability to Tanks 

The waste storage tanks will not be subject to the Subpart CC requirements for inspection, monitoring, and 

emission controls because this unit will not be used to manage wastes containing volatile organic 

concentrations greater than 500 parts per million by weight (ppmw) 

11.3.5 Applicability to the Stabilization Process 

The concentration of volatile organics in the waste to be stabilized will be limited to less than 500 ppmw. 

Final design docu.-nentation will be included as part of the operating record for the Facility. 

11.3.6 Inspection and Monitoring 

A written plan and schedule will be developed and implemented to perform all inspection and monitoring in 

accordance with 40 CFR 264.1088(b). 

11.3.7 Recordkeeping and Reporting 

Recordkeeping and reporting will be conducted m accordance with 40 CFR 264.1089 and 264.1090, 

respectively. 

11.3.7 .1 Recordkeeping 

The following records will be kept: 

• waste determinations; 

• inspection and monitoring results; 

• design specifications for closed vent systems and control devices; 

• control device exceedances and corrective action; and, 

• leak repair information. 
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11.3.7.2 Reporting 

TRIASSIC PARK WASTE DISPOSAL FACILITY 

FINAL RCRA PERMIT No NMOOOl 0024 84 

If the Facility becomes aware that an exempt unit has received hazardous waste containing greater than 500 
ppmw volatile organic compounds, the regulatory agency will be notified within 15 days. In accordance with 
40 CFR 270.30, if continuous emission monitoring is used at the exempt unit holding hazardous waste with 
greater than 500 ppmw volatile organic compounds, a semi-annual report will be provided that indicates each 
time the unit is operated in non-compliance over a 24 hour (or more) period of time. This report will not be 
provided if the unit remains in compliance during the entire 6-month reporting period. 

11.4 OTHER APPLICABLE REGULATIONS 

There are a number of other federal regulations which will apply to the Facility. Once the Facility has 
received a fmal permit and the configuration and operational aspects are fmalized (it is possible that some 
minor changes to the Facility configuration and operation will occur as a result of the fmal permit) other 
regulations will be evaluated. Some of the regulations that will be evaluated are: 

• National Pollution Discharge and Elimination System; 

• Clean Water Act; 

• Clean Air Act; and 

• Occupational Safety and Health Administration regulations. 

The regulations listed above will be evaluated for their applicability to the Facility. In addition to these 
federal regulations, the Facility will evaluate numerous state, county, and local regulations. Glvfl will ensure 
that the Facility is designed, constructed, and operated in compliance with all applicable regulations. 
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1.0 INTRODUCTION 

The Gandy-Marley Corporation is requesting that the Hazardous and Radioactive Materials Bureau 
(HRMB) of the New Mexico Environment Department (NMED) grant a Groundwater Monitoring Waiver 
for its proposed Triassic Park Waste Disposal Facility. This request is based on a demonstration that the site
specific geologic and hydrologic conditions at the site combined with the engineered barriers in the 
regulated units at the Facility will prevent migration of liquids unit to the uppermost aquifer. 

An alternative to groundwater monitoring is also presented in this document. The proposed alternative 
monitoring system is a Vadose Zone Monitoring System (VZMS) that will be superior to traditional 
groundwater monitoring for detecting potential leaks from the facility in a timely manner. The VZMS is 
proposed because it will be more protective of human health and the environment than groundwater 
monitoring of the upper most aquiter. 

Triassic sediments in eastern Chaves County, New Mexico were identified as host rocks for this proposed 
Facility because they (1) contain thick sequences oflow permeability clays; (2) occur in remote, 
unpopulated areas; and (3) locally produce no groundwater. These sediments have been characterized by 
drilling programs in 1993, 1994, 1995 and 1999. Fifty (50) drill holes have been completed on the proposed 
site (Figure 1-1. Drill Hole Locations), with lithologic and geophysical logs recorded for each of these holes. 
Data obtained from these drilling programs have been incorporated into this demonstration. 

This demonstration or justification will evaluate the potential for migration of hazardous waste or hazardous 
waste constituents from the facility to the uppermost aquifer, through: 

• A geologic and hydrologic characterization of host sediments, 
• A water balance of precipitation, evapotranspiration, runoff, and infiltration; and 
• Unsaturated zone contaminant transport modeling 

The following sections provide a summary of the regulatory authority to allow modification of the 
groundwater monitoring requirements and the technical justifications required to support the groundwater 
monitoring waiver. 

2.0 REGULATORY REQUIREMENTS 

NMED's authority to grant a groundwater monitoring waiver lies in the New Mexico Hazardous Waste 
Management Regulations (20 NMAC 4.1.500), which adopts by reference 40 CFR § 264.90(b)(4). The 
relevant regulation states that the owner or operator of regulated units is not subject to regulations of 40 
CFR 264.90 for releases into the uppermost aquifer under this part if: 

The Regional Administrator finds that there is no potential for migration of liquid from a regulated unit to 
the uppermost aquifer during the active life of the regulated unit (including the closure period) and the post
closure care period specified under § 264.117. This demonstration must be certified by a qualified geologist 
or geotechnical engineer. In order to provide an adequate margin of safety in the prediction of potential 
migration of liquid, the owner or operator must base any predictions made under this paragraph on 
assumptions that maximize the rate of liquid migration. 

3.0 GEOLOGY 

This section describes the regional and geologic setting of the proposed facilities. The proposed facilities 
will be founded in unsaturated materials consisting of Quaternary alluvial sediments, Upper Dockum 
interbedded siltstones and mudstones, and Lower Dockum mudstone and thinly interbedded siltstone. 

Montgomery Watson* P.O. Box 774018, Steamboat Spnngs, Colorado 80477 * (970) 879-6260 
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3.1 REGIONAL STRATIGRAPHY 

The geologic formations present within the region range in age from Quaternary through Triassic. Those 

include Quaternary alluvium, Tertiary Ogallala Formation. and the Triassic Dockum Group. Permian 

sediments do not outcrop in this region but, because they underlie the proposed host sediments, they are also 

discussed in this section. The stratigraphic relationship of the fonnations discussed in this section is 

illustrated in Figure 3-1, Stratigraphic Column. Information concerning formation tops and thicknesses was 

obtained from well logs from the New Mexico OCD office in Hobbs, New Mexico. 

3.1.1 Quaternary 

The surface throughout the project area is covered by alluvial deposits of Quaternary age. These deposits 

are comprised of fine-grained, red-brown sands, interbedded with red-brown silts and clays. A major source 

of these sediments was the topographically higher Ogallala Formation, as evidenced by the abundant 

granitic cobbles, chert pebbles, and fragments of petrified wood found throughout this unit. The thickness 

of these alluvial deposits along the eastern flank of the Pecos River Basin in Chaves County varies from a 

few feet to as much as 50 feet. 

3.1.2 Tertiary 

The "Caprock," which is the surface expression of the Tertiary Ogallala Fonnation. unconfonnably overlies 

Triassic sediments in southeastern New Mexico. This flat-lying sandstone and conglomeritic unit is 

approximately 300 to 400 feet thick. It consists of fluviatile sand, silt, clay, and gravel capped by caliche. 

The sand deposits of the Ogallala Formation consist of fine- to medium-grained quartz grains, which are 

silty and calcareous. Bedding features range from indistinctly bedded to massive to crossbedded. The 

formation varies from unconsolidated to weakly cohesive and contains local quartzite lenses. The sand 

intervals of the Ogallala Formation occur in various shades of gray and red. 

Ogallala Formation silt and clay deposits are reddish brown. dusky red, and pink and contain caliche 

nodules. Gravels occur as basal conglomerates in intra-formational channel deposits and consist primarily 

of quartz, quartzite, sandstone, limestone, chert, igneous rock, and metamorphic rock. There are abundant 

petrified wood fragments throughout this unit. 

3.1.3 Triassic 

Triassic sediments are the potential host rocks for the proposed Facility and, as such, are described in more 

detail than the other formations. The Depositional Framework of the Lower Dockum Group (Triassic), 

Texas Bureau of Economic Geology, No. 97, 1979, by McGowen was used as a major reference for 

gathering information on the characteristics of Triassic sediments. 

Triassic sediments unconformably overlie Permian sequences in Texas and New Mexico and have been 

classified as the Triassic Dockum Group. The Dockum Group is comprised of a complexly interrelated 

series of fluvial and lacustrine mudstone, siltstone, sandstone, and silty dolomite deposits that can be as 

much as 2, 000 feet thick in this part of the Permian Basin. These sediments accumulated in a variety of 

continental depositional settings, including braided and meandering streams, alluvial fan deltas, lacustrine 

deltas, lacustrine systems, and mud flats. 

The Triassic Dockum Group is divided into an Upper and Lower Unit. The Upper Dockum Unit is very 

near the surface within the project boundary, covered only by a thin veneer of Quaternary sediments. The 

character of this unit, also know as the Chinle Fonnation. is a series of fluvial sediments. These sediments 

conformably overlie the Lower Dockum Unit and consist of red-green micaceous mudstones, interbedded 

with thin, discontinuous lenses of siltstone and silty sandstones. A continental fluvial depositional 

environment predominated during Upper Dockum time, when the Triassic basin was filled with lacustrine 

sediments. The Chinle Formation is widespread in the southwestern United States. 
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The Lower Dockum accumulated in a fluvial lacustrine basin defined by the Amarillo Uplift on the north 
and the Glass Mountains on the south (Figure 3-2, Basin Paleomap for Triassic Period). These former 
tectonic belts were more than 200 miles away, and the regional slopes were relatively low. As presented in 
this basin map, the Lower Dockum represents sediments from a large, regional depositional system. For any 
given portion of this basin, these sediments tend to be very homogeneous and not subject to abrupt local 
changes. This basin was peripherally filled, receiving sediment from the east, south, and west. Chief 
sediment sources were Paleozoic sedimentary rocks. Lowlands to the east and west were traversed chiefly 
by meandering streams. Higher gradient streams with flashy discharge existed at northern and southern 
ends of the basin. The large shallow lake (or lakes) was the last portion of the basin to be filled. The 
lacustrine sediments that accumulated here consist primarily of low-energy mudstone. Surface exposures 
today in these areas consist of thick sequences of maroon-red-purple variegated mudstones with thin 
discontinuous layers of siltstones and silty sandstones. 

The stratigraphy of the basal Lower Dockum varies significantly throughout eastern New Mexico. Fie:ure 3-
3. Triassic Period Sand Accumulation in Paleobasin, a subsurface sand percent map of this unit, was 
compiled from drill hole data from more than 1,500 oil wells throughout the basin. Thick sequences of 
sandstones at the northern and southern portions of the basin are shown projecting inward toward the center 
of the basin. In the New Mexico portion of this basin, these sand accumulations are related to the 
occurrence of the Santa Rosa Sandstones. This medium-to-coarse grained, white to buff sandstone 
represents the lowermost Triassic depositional unit and is a major aquifer in many portions of New Mexico. 

3.1.4 Permian 

Permian sediments are important to the geologic setting because they are immediately below the proposed 
Triassic host rocks. The deeper formations of Permian age were deposited in a restricted-marine 
environment and thus contain salt deposits, which make the groundwater produced from them too brackish 
for use. 

Permian sediments underlying the Triassic units in the project area are assigned to the Artesia Group. Oil 
well logs from the New Mexico OCD in Hobbs, New Mexico, have provided sufficient data to identify the 
Dewey Lake Formation, Rustler Formation, and Yates Formation from the upper portion of this group. 
Geologic literature describes these Permian sediments to be gently dipping to the east. This fact was 
confirmed by using oil well log data to construct a graphic 3-point solution. These calculations indicate a 

north-south strike and a dip of less than I 0 to the east Consistent with the reported regional dip for Permian 
(and Triassic) sediments along the western flank of the Permian Basin. 

Dewey Lake Formation - The uppermost Permian sediments underlying the Triassic sequence in the project 
area correlate to the Dewey Lake Formation. These sediments are predominately red to red-brown 
mudstones and siltstones and are virtually indistinguishable from the overlying Triassic sediments. 
Geologic literature reports a conformable relationship between these sediments and the overlying Triassic 
sediments. There are approximately 240 feet of Permian redbeds in this section. 

Rustler Formation -The top of the Rustler Formation was identified on OCD well logs and corresponds to 
the top of a 40-foot bed of anhydrite. These anhydrites are visible in outcrop on the hills immediately east 
of the Pecos River drainage east of Roswell, New Mexico. Underlying the anhydrite are approximately 500 
feet of halite (salt). The Rustler Formation represents the youngest anhydrite sequence in the Permian 
Basin. 

Yates Formation -Unconformably underlying the Rustler, the Yates Formation is composed primarily of 
interbedded sandstone with minor dolostone and limestone. The sands are light gray and fine to very fine 
grained. Limestone is white to very light gray microcrystalline lime mudstone with a chalky texture. 
Dolostone is pink to light gray and microcrystalline. 

Montgomery Watron *P.O. Box 774018, Steamboat Springs, Colorado 80477 * (970) 879-6260 
InftMedia * 1717 Louisiana BouievardNE.,Aibuquerque, New Mexico 87110 * (505) 255-6200 



January 2000 (Revised March 2002) Final* Groundwater Monitonng W azioer Request* Triass£c Park Facili!J ~ Page 6 

3.2 SITE STRATIGRAPHY 

This section will provide detailed descriptions of the proposed Triassic host sediments and the Quaternary 
alluvium that overlies these sediments Figure 3-4. Surface Geology - Project Area, illustrates the surficial 
geology on and adjacent to the proposed site. Figure 3-5, Stratigraphic Cross Section, is a stratigraphic 
cross-section based on site drilling, illustrating relationships between the proposed Triassic host sediments 
and adjacent formations. 

3.2.1 Quaternary 

The thickness of Quaternary alluvial deposits at the site varies from less than 10 feet to 35 feet. The upper 
portion of these sediments consists of fine to very fine, wind-blown yellow-brown sands. Below this sand 
are varying thicknesses of red-brown to yellow-brown siltstones and silty mudstones. Scattered throughout 
these sediments are small chert pebbles and granitic cobbles derived from the Tertiary Ogallala Formation. 

A caliche zone (Mescalero Caliche) is present in most of this unit. The caliche is found immediately under 
the top wind-blown sands and coats and fills fractures within the more consolidated siltstones. Where the 
Quaternary alluvium is quite thin, this caliche is found coating Triassic sediments. 

3.2.2 Triassic 

Drilling at the site has delineated 1,175 feet of Dockum sediments. Two distinct units can be identified in 
these sediments: the Upper Dockum ( 475 feet thick) and the Lower Dockum (700 feet thick). Within the 
proposed Facility boundary the thickness of the Upper Dockum unit never exceeds 100 feet. Upper 
Dockum sediments are in contact with the overlying Quaternary alluvium throughout the project area. 

Upper Dockum- This unit consists of variegated (red-brown-green) mudstones interbedded with reddish 
gray siltstones and reddish-gray-green sandy siltstones. The siltstones are micaceous (predominantly 
muscovite), indicating they were part of a relatively active fluvial system capable of transporting material 
into the basin from distant source rocks. From examination of lithology and down-hole electric logs, it is 
estimated that 30 percent of the unit is comprised of mudstones. Lithologies of the remainder of the unit are 
evenly divided between siltstones and sandy siltstones. However, as the geotechnical properties of these 
two lithologies are very similar, this geologic discussion will simply refer to them both as siltstone. 
Mudstones were found to have an average permeability of 2.5 x 10'7 crnls, and the siltstones average 1.2 x 
10'5 cm/s. 

These sediments were deposited in a fluvial environment. Mudstone and siltstone bodies are very lenticular 
and are found to pinch out abruptly. Accordingly, individual lithologies are not correlatable over significant 
distances (thousands offeet). The fluvial nature of the Upper Dockum Unit has led to the scouring of 
channels into the underlying Lower Dockum Unit. This scouring and the pinching-out of fluvial sediments 
have resulted in the local development of an undulatory surface on top of the Lower Dockum Unit ~ 
3-6, Structure Contour- Top of Lower Dockum). 

Lower Dockum - The Lower Dockum Unit has a completely different character from the upper unit. The 
lower unit represents a time of relatively quiet lacustrine deposition, which resulted in the accumulation of 
thick sequences of predominantly mudstones interbedded with thin siltstones. These sediments are very 
homogeneous, in contrast with the abrupt facies changes present in the more active Upper Dockum 
depositional system. 

Most of the close-spaced drilling within the proposed Facility boundary "bottomed" in Lower Dockum 
mudstones. These mudstones were consistently a moderate reddish brown color, which according to 
McGowen (1979), is associated with low stand lacustrine and mud flat deposition. Two deep holes (WW-1 
and WW -2) were drilled adjacent to the proposed site to examine the total extent of the Lower Dockum 
mudstones. Results of this drilling, along with the examination of several oil well logs, demonstrated a 
consistent thickness of 600-650 feet of these sediments. Representative core samples of this material were 
sent for permeability analyses. The results of these analyses confirm the Lower Dockum to have a very low 
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permeability (average permeability of 5.7 x 10"8 crnls), capable of performing as a geologic barrier to 

downward migration of fluids from the proposed facilities. 

Underlying the thick sequence of mudstones, there is a basal sand unit in the Lower Dockum below the site. 

As illustrated in Figure 3-3, this sand unit is roughly equivalent to the Santa Rosa Formation. However, the 

major accumulation of Santa Rosa Sands that fills the northern portion of the Triassic paleobasin pinches out 

before reaching the Facility site. During the Lower Dockum time, the Facility site was part of a low-relief 

area with little fluvial deposition. The McGowen report specifies sand percentages of the Lower Dockum 

group in the Facility site area to be in the 10-20% range. 

3.3 STRUCTURAL SETTING 

The proposed Facility site is located on the western flank of the Permian Basin of west Texas. Because of 

the distance from tectonic centers and the minimal seismic activity, this is considered one of the more 

geologically stable regions within the United States. Data obtained from the National Geophysical Data 

Center of NOAA indicate a total of 102 observed earthquakes within a 250-km (155-mile) radius of the 

proposed site. These data reflect observations made from 1930 to 1993. 

As shown in Figure 3-7, there were no recorded earthquakes with a magnitude greater than 3.9 within 70 

miles of the proposed site and no recorded seismic activity within a radius of 45 miles. The distance from 

any tectonic centers and the low-recorded seismic activity suggest that the proposed site is located in an 

extremely stable environment where activity is not expected. Consequently, little damage from earthquake 

activity is anticipated. 

There are no identified faults within the project area. As previously discussed, the proposed site is located 

in a geologically stable area. There are no mapped faults on or adjacent to the project area. Color air photos 

of the area were examined for surface lineations, which can reflect faulting in the subsurface. All surface 

lineations observed on these photos were attributed to man-made features (i.e., fences, roads, etc.). 

Subsurface drilling did not encounter displacement or repeating of geologic sequences that would be 
indicative of faulting. In the Upper Dockum Unit, there are abrupt changes in lithologies, but these are 

attributed to depositional processes associated with an active fluvial system. Due to the stable structural 

setting and the plasticity exhibited in Lower Dockum mudstones, the development of secondary 

permeabilities within this unit is not expected. 

4.0 HYDROLOGY 

4.1 SURFACE WATER 

There are no perennial stream drainages on or near the proposed site. The nearest surface drainage is the 

Pecos River, approximately 30 miles to the west. 

There is one small stock tank (Red Tank) within the proposed Facility boundary and several additional tanks 

on adjacent lands. These tanks are approximately 200 feet by 200 feet and contain water for livestock. The 

tanks are clay-lined and retain water from run-off or receive water from an underground pipeline. Water in 

the underground pipeline is supplied from three water wells on the Marley Ranch located in Section 10, 

T 11 S, R31E. These wells are east of the Mescalero Rim and produce water from the Ogallala Formation 

In the past, water from the springs along the Caprock excarpment was used in this pipeline, but now water is 

pumped from the Ogallala Formation. The pipeline is personally owned and maintained by the Marley 

Ranch to provide water to cattle operations below the Caprock. 

It was observed in the 1999 drilling that "pooled" surface waters have the potential of migrating through the 

surface alluvial sediments. Once the site is designated as a disposal area, cattle operations on this property 

will cease and the Marley Ranch will stop using Red Tank. They will also re-route their personal pipeline, 

as appropriate, to avoid waste disposal facility operations and continue to supply water to their cattle 

Montgomery Watson* P.O. Box 774018, Steamboat Springs, Coloratki 80477 * (970) 879-6260 
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operations below the Caprock. It should be noted that pits that could pool surface water over the alluvium 
will be backfilled and graded to drain as part of the initial construction activities prior to operations. 

4.2 GROUNDWATER 

This section describes regional and local aquifers. 

4.2.1 Regional Aquifers 

In the region surrounding the proposed site, there are two geologic units that have produced groundwater, 
the Triassic and the Tertiary Ogallala Fonnation. Very minor amounts of groundwater have been produced 
from Triassic sediments; but the Tertiary Ogallala Fonnation is a major aquifer in southeastern New 
Mexico, west Texas, and several other western states. 

4.2.1.1 Ogallala Aquifer 

The Ogallala Aquifer is the primary freshwater aquifer within the regional study area and serves as the 
principal source of groundwater in the Southern High Plains. The saturated thickness of the Ogallala 
Aquifer ranges from a few feet to approximately 300 feet in the Southern High Plains. Groundwater within 
the Ogallala Aquifer is typically under water table conditions, with a regional hydraulic gradient toward the 
southeast ranging from approximately 10 feet/mile to 15 feet/mile. The average hydraulic conductivity of 
the Ogallala Aquifer ranges from 1 foot/day to 27 feet/day. 

The Ogallala Aquifer is recharged primarily through the infiltration of precipitation. The rate of recharge is 
believed to be less than 1 inch/year. Groundwater discharge from the Ogallala Aquifer occurs naturally 
through springs, underflow, evaporation, and transpiration, but groundwater is also removed artificially 
through pumpage and catchment. Currently, the rate of withdrawal exceeds the rate of recharge for much of 
the Ogallala Aquifer. 

4.2.1.2 Lower Dockum Aquifer 

The major aquifer within the Lower Dockum is the Santa Rosa Sandstone. This sandstone is present along 
the northern and southern flanks of the Permian Basin and is a principal source of groundwater in Roosevelt 
and Curry Counties, New Mexico. The Santa Rosa Sandstone is not mapped along the western flank of the 
Permian Basin, which includes the proposed site. Where the Santa Rosa Aquifer has been studied, 
hydrochemical analyses and groundwater oxygen isotopes indicate that it is distinctly different from the 
Ogallala Aquifer. The thick, impermeable clays within the Triassic section have been sufficiently 
impermeable to prevent hydraulic communication between these aquifers. 

Figure 4-1 is a map often water wells developed in Triassic sediments within a 10-mile radius of the 
proposed site. This infonnation was obtained from the New Mexico State Engineer's office and represents 
the results of a records search of six townships surrounding the proposed site (TllS - Tl3S, R29E & R30E). 
Six of these wells are shallow completions (100 feet or less) from the 1910's and 1940's and are used with 
windmills to supply water to livestock and wildlife. The numbers of these wells are RA -8585 through RA-
8589 and RA-8363. These are included as wells penetrating Triassic sediments because of their surface 
locations. However, due to their shallow depths, the source of water could be from surface alluvial 
sediments. 

The four other wells range in depth from 560 to 640 feet and have been completed within the past seven 
years. These wells would have penetrated the Lower Dockum sediments (including the Santa Rosa 
Sandstone equivalent). Following is a description of these wells: 

• RA-8577 was drilled to a depth of 614 feet in 1992. Its initial production was 4 gallons per minute. 
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• RA-9320 was drilled in 1996 to a depth of 560. The estimated yield was 6 gallons per minute, 
however, the water was determined to be not potable. The well was plugged and abandoned on 
11125/96. 

• RA-9568 was drilled to a depth of 640 feet in 1998. It was a dry hole and was plugged and 
abandoned on 08/14/98. 

• RA-9670 was drilled in 1998 to a depth of 587. The estimated initial yield was 2 gallons per 
minute. 

4.2.2 Site Groundwater 

Potential Triassic host sediments within the proposed Facility boundary are unsaturated. Detailed drilling 
within this boundary has encountered no groundwater. Drilling outside the proposed Facility boundary has 
identified saturated zones in both the Upper and Lower Dockum Units. The following subsections contain 
descriptions of these saturated zones. 

4.2.2.1 Ogallala Aquifer 

The western boundary of the Ogallala Aquifer, represented by the Caprock escarpment, is located 
topographically/stratigraphically above and 2 miles east of the proposed site. At the base of the escarpment, 
along the contact of the Ogallala Formation and the underlying Upper Dockum, are numerous springs, 
which are a result of downward-migrating Ogallala groundwater coming into contact with low permeability 
zones within the Upper Dockum and being diverted to the surface. Because of its stratigraphic and physical 
location, it is highly unlikely that the proposed disposal facility will have any impact on this aquifer. 

4.2.2.2 Lower Dockum - "Uppermost Aquifern 

For the purpose of this application, the uppermost aquifer is considered to be the basal sand unit of the 
Lower Dockum because the Ogallala Aquifer is not present at the site. The EPA has defined the uppermost 
aquifer as the geologic formation, group offormations, or part of a formation that is the aquifer nearest to 
the ground surface capable of yielding a significant amount of groundwater to wells or springs. The Lower 
Dockum does not currently yield a significant amount of groundwater. However, preliminary drilling in the 
site area has found the basal portion of this unit to be water-bearing and to possess consistent hydrologic 

characteristics. 

The identification of a confining layer is an essential factor in the identification of the uppermost aquifer. 
The 600 to 650 feet of Lower Dockum mudstones, which overly the basal sand unit, represents a high
integrity aquitard, effectively confining the aquifer. This thick sequence of mudstones is of sufficient low 
permeability to prevent hydraulic communication between the Upper and Lower Dockum Units. 

The basal sandstone of the Lower Dockum Unit is the water-bearing portion of this unit The recharge area 
for the Lower Dockum Aquifer is the Pecos River drainage to the west. Groundwater flow direction is 
easterly, along the regional dip of this unit. 

Most of the shallow drilling in the site area has "bottomed" in the upper portion of the aquitard. Two holes 
(WW-1 and WW-2) were drilled to approximately the base of the Triassic section and encountered water 
from the Lower Dockum Aquifer (Figure 4-2, Upper Dockum -Perched Water). 

Hole WW -1 also penetrated a saturated zone in the Upper Dockum Unit, resulting in a mixing of these 
groundwaters in this drill hole. 

Both holes were drilled with an air rotary rig and drill-cutting samples were collected. WW-1 was 
completed to a depth of 820 feet and, at the time of drilling, no water saturation was apparent in the drill 
cuttings. WW-2 was completed to a depth of710 feet; however, circulation was lost at a depth of645 feet. 
Loss of circulation commonly occurs when drill cuttings are too wet for the air pressure of the rig to remove 
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bifzMedia * 1717 Louisiana BoulevardNE.,Albuquerque, New Mexico 87110 * (505) 255-6200 



January 2000 (Revised March 2002) Final* Groundwater Monitoring Waiver Request* Triassic Park Facility • Page 10 

the cuttings from the hole. It is likely that the basal sandstone of the Lower Dockum Unit was penetrated at 
this depth. 

Water Level Measurements- Temporary plastic casing was placed in each of the two holes immediately 
after completion. In July 1994, geophysical logs were run for each hole, and water levels were identified. 
WW -1 had a water level of 155 feet. This level is 20 feet above the 

Upper/Lower Dockum contact, and it is likely that groundwaters from both units are present in this drill 
hole. A water level of 467 feet was observed for WW-2. This finding indicates that there is a hydrostatic 
head pressure within the Lower Dockum Aquifer of 178 feet. 

Both of these cased holes were pumped and allowed to recover. After a sufficient recovery period, a static 
water level (155 feet for WW-1 and 467 feet for WW-2) was maintained. 

Water Quality- Two sources of data have been used to evaluate water quality data for the 
Lower Docktun, 1) United States Geological Survey (USGS) Multistation Analyses and 2) site-specific 
analyses. 

The USGS works in conjunction with the State of New Mexico to establish sample and analyze ground 
water from monitoring wells throughout the state. A request for data was made to the USGS on water 
quality information from wells within 12 townships surrounding the proposed site. This request was made 
for data from wells below the Caprock (Ogallala Aquifer). The search area consisted of T9S through Tl2S 
and R29E through R31E. 

Data from a total of nine monitoring wells within the search area were received. Of these nine wells, only 
two could be confirmed as being within Dockum sediments. The depths of these two wells were 258 feet 
(Beadle well) and 14 feet (Winsor well). The Winsor well is shown on Figure 4-1, while the Beadle well is 
an additional two miles to the northwest, outside the 10-rnile search radius. 

The Beadle and Winsor wells, as are many of the USGS monitor wells, are not registered with the State 
Engineer's office. Any existing water wells drilled in this region prior to the closing of the Roswell 
Extended Basin in 1993 were not required to file applications. 

Ten separate analyses were conducted on samples from these wells. Total results can be reviewed in 
Appendix A. For this section, to be consistent with results of site-specific analyses, only values for Total 
Dissolved Solids, Magnesium and Sodium are presented. 

Total Dissolved Solids 
Sodium 
Magnesium 

Beadle well 
38,400mg/L 
11,000 mg/L 
625 mg!L 

Winsor well 
14,000 mg/L 
3,200 mg/L 
519 mg/L 

Site-specific analyses are presented only for WW-2. This drill hole encountered groundwater from the 
Lower Dockum. Because groundwater from the Upper Dockum and Lower Dockum was mixed in drill hole 
WW-1, preliminary water quality data from WW-1 do not accurately characterize either aquifer and are not 
presented. The results from WW-2 include the following: 

Total Dissolved Solids 
Alkalinity 
Sodium 
Magnesium 

18,800mg/L 
83 mg/L 
7,030 mg/L 
87mg/L 

The extremely high TDS values are indicative of long formation retention times, which reflects low 
groundwater flow and low permeability conditions within the Lower Dockum aquifer. Water with TDS 
values of greater than 500 mg/L is considered to be unfit for human consumption. These available data, 
along with the documented abandonment of other water wells due to encountering non-potable water within 
Lower Dockum sediments, indicate that the water quality of this unit is very low. 
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4.2.2.3 Upper Dockum · Parched Water 

Several springs are present where the Ogallala Formation crops out, two miles east of the Facility site, along 
the 200-foot high Caprock escarpment None of these springs occur near the proposed facility. These 

springs are present where the Ogallala sands unconformably overlie impermeable Dockum mudstones and 

claystones and the groundwater moves laterally to the surface. Where these water-bearing Ogallala sands 
are in contact with more permeable units of the Upper Dockum, saturation of these underlying sediments 
may occur. The result is sporadic accumulation of perched water within some Upper Dockum siltstones. 

As shown in Figure 4-1, three holes to the northeast of the proposed site (PB-1, PB-26 and WW-1) haven 
encountered this perched water. Due to the great variability in lithologies of the fluvial Upper Dockum 
sediments and the need for permeable sediments to be in contact with Ogallala source rocks, the occurrence 
of saturation within these sediments is extremely unpredictable. 

It is extremely significant that this saturation does not extend beneath the Facility site. All 40 drill holes 
within the site boundary, as shown on Figure 1-1, have been unsaturated. For this reason, there were no 
groundwater production tests conducted. 

Exploratory drilling west of the proposed Facility boundary (updip ), near the outcrop of the Upper Dockum 
Unit, the small sandy hills located along the section line between Section 18, Tl1S, R31E and Section 13, 
TllS, R30E, encountered an isolated occurrence of groundwater (Figure 4-IF). In a single drill hole (PB-

14), at a depth of 42 feet, a small accumulation of groundwater was found in a depression developed on the 
surface of the underlying Lower Dockum mudstones. This depression is consistent with the "scouring'' of 
the Upper Dockum fluvial sediments into the Lower Dockum mudstones. Closer spaced drilling in the 
vicinity of this occurrence encountered no other such accumulations. This isolated "pooling" is most likely 
a result of surface run-off entering the subsurface from the nearby outcrop and being caught in a small 
"stratigraphic trap." 

Water Quality- Preliminary water quality data were obtained from limited chemical analyses on a sample of 
the stratigraphically trapped groundwater from drill hole PB-14. These results include the following 
measurements: 

Total Dissolved Solids 
Alkalinity 
Sodium 
Magnesium 

4,920 mg!l 
396 mg!l 

1,640 mg!l 
103 mg!l 

Although this represents only one sampling point, these preliminary data suggest that water from the Upper 

Dockum, has a different geochemical character than does water from the Lower Dockum. 

4.3 GENERAL DESCRIPTION 

The Facility will be a full-service Resource Conservation and Recovery Act (RCRA) Subtitle C waste 
treatment, storage, and disposal operation. The Facility will offer the following RCRA-regulated services, 

which are described in this permit application. 

Two treatment processes will be used at the Facility. The first is an evaporation pond for managing 
wastewater that meet LDR standards and a stabilization process for treating liquids, sludges, and solids to 
ensure that no free liquids are present In addition, the stabilization process will ensure that LDR standards 
are met prior to placing wastes in the landfill. Both treatment units will be clean closed as part of the closure 

operations. 

Two container storage areas (roll-off storage area and drum handling unit) will be used to stage waste at the 
Facility for treatment or disposal. These units will ensure that waste is stored in compliance with RCRA 

requirements for permitted storage. Neither of the units will be used for long-term storage of waste and·will 
be clean closed during closure operations. 
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Four aboveground storage tanks will be utilized to accumulate regulated bulk liquid hazardous wastes prior 

to stabilization. Both of these units will be clean closed during closure operations. 

A landfill will be utilized for final disposal of waste that meets LDR standards. The landfill will be the only 
unit that will remain after closure and will contain hazardous waste. 

Support units and structures include a chemical laboratory, administration building, weigh scale area, 

maintenance shop, truck wash unit, clay processing area, clay liner material stockpiles, daily cover 
stockpiles, and a stormwater retention basin. 

The facilities that pose the largest threat to release of large volumes of liquids to the subsurface are the 

evaporation ponds and the landfill. The evaporation ponds will store free liquids during operation of the 

facility. However, after operations have been completed the ponds will be removed and closed as clean 

facilities. The landfill is the only disposal facility that will include the permanent disposal of hazardous 
materials. The landfill will not accept any free liquids and will be covered after closure. However, since 

hazardous waste will remain in place after closure, it is a potential long-term source of release from the 

facility. All other facilities will be clean closed as part of the closure operations. 

4;4 CONTAINMENT SYSTEMS 

Since these two facilities pose the largest threat for release of hazardous material to the surface, we have 

described the engineered containment systems and leachate collection and removal systems for both 
facilities. These include the landfill and evaporation ponds. 

4.4.1 Landfill 

4.4.1.1 Liner Systems for Landfill 

The liner system will be installed to cover all surrounding earth that may come in contact with waste or 

leachate. The primary system will consist of, from top to bottom, a 2-foot layer of protective soil, a 
geocomposite drainage layer, and a HDPE geomembrane liner. The secondary system will consist of a 

geocomposite drainage layer, HDPE geomembrane liner, geosynthetic clay layer (GCL), and 6 inches of 

prepared subgrade. Both the primary and secondary systems will extend over the floor and slope areas of 

the landfill. 

The primary and secondary geomembrane liners will be constructed ofHDPE. This material will have 
sufficient strength and thickness to prevent failure as a result of pressure gradients, physical contact with 

waste or leachate, climatic conditions, stress of installation, and stress of daily operations. The liner systems 

and geosynthetic drainage layers will rest upon a prepared sub grade capable of providing support to the 

geosynthetics and preventing failure due to settlement, compression, or uplifting. 

4.4.1.2 Landfill Leachate Collection and Removal System (LCRS) 

The LCRS will be located above the primary liner system. A filtered LCRS layer consisting of a 
geocomposite drainage material will be constructed. Within the floor area of the LCRS layer will be the 

primary leachate collection piping, which is used to remove leachate from the landfill during the active life 

and post-closure care period. 

The LCRS is sloped so that any leachate above the primary liner will drain to one of three sumps. The 

sumps and liquid removal methods will be of sufficient size to collect and remove liquids from the sumps 

and prevent liquids from backing up into the drainage layer. 

The sump will be lined with the same liner system components as elsewhere in the landfill except that the 

drainage layer will expand to include gravel and a compacted clay liner material beneath the primary and 
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secondary geomembranes which will fill the sump area Leachate that collects in the sumps will be pumped 
through a pipe to the surface of the landfill where it will be collected in temporary storage tanks. 

4.4.1.3 Landfill Leak Detection and Removal System (LDRS) 

The design of the LDRS is similar to the design of the LCRS. The LDRS will be capable of detecting, 
collecting, and removing leaks of hazardous constituents through areas of the primary liner during the active 
life and post-closure care period. A filtered LDRS layer consisting of a geocomposite will be constructed 

below the primary geomembrane. Within the LDRS layer will be the LDRS piping, which will be used to 
detect and remove liquid from between the primary and secondary liners. 

4.4.2 Evaporation Pond 

4.4.2.1 Evaporation Pond Liner System 

The liner system will include a primary (top) geomembrane liner above a geonet layer and a secondary 
(bottom) geomembrane liner, supported by 3 feet of compacted clay liner material with a hydraulic 
conductivity of no more than 1 x 10"7 em/sec. Soil liner leachate compatibility tests (EPA 9090) will be 

conducted prior to construction. In addition, a test fill will be constructed, as per the procedures outlined in 
the CQA Plan. 

Design and operating practices, together with the geologic setting of the Facility, will prevent the migration 
of any hazardous constituent to adjacent subsurface soil, surface water, or groundwater. The top liner is 
designed to minimize the migration of hazardous constituents through the liner system during the active life. 
A 60-mil HDPE geomembrane material will be used for the primary liner component. HDPE liners have 
been shown to be chemically resistant to landfillleachates based on operational performance and on EPA 
9090 compatibility tests conducted on actuallandfillleachates and synthetically generated leachates. 

4.4.2.2 Leak Detection and Removal System 

The LDRS consists of a geonet layer of cross-linked ribbed HDPE, a sump, and associated detection and 
liquid removal pipes. A pump located in the LDRS pipe will be used to remove leachate accumulating in 
the leachate collection systems. When leachate accumulates, it will be pumped to a tanker truck and either 

returned to the evaporation pond, stabilized in the onsite treatment unit, or stored in one of the liquid waste 
storage tanks. 

The LDRS unit will have the following characteristics: 

• be constructed with a bottom slope of 1% or more; 

• be constructed of synthetic or geonet drainage materials with a minimum transmissivity of 5 x 10·3 

m2/sec; 

• be constructed of materials that are chemically resistant to the waste managed in the evaporation 
pond and any leachate generated in the landfill; 

• of sufficient strength and thickness to prevent collapse under pressure exerted by overlying wastes, 

and equipment used at the evaporation pond; 

• designed and operated to minimize clogging during the active life and closure period of the 
evaporation pond; and, 

• constructed with sump and liquid removal methods. 

The collection system has been designed to be of sufficient size to collect and remove liquids from the sump 
and prevent liquid from backing up into the drainage layer. A sump pump and associated piping will be 
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installed in the lower portion of the sump. The sump system will be covered with gravel to bring the area to 
the level of the evaporation pond floor. The gravel will serve as an expanded drainage layer providing space 

for the piping. In addition. the sump system will be provided with a method for measuring and recording 
the volume of liquids present and the volume of liquid removed. All pumpable liquids in the sump will be 
removed in a timely manner to maintain the head on the bottom liner below 12 inches. 

4.5 MONITORING SYSTEMS 

4.5.1 General 

The monitoring systems proposed for the Triassic Park facility has been developed to provide early 

detection for any release from the site. In addition, the systems are focused on the facilities that have the 
largest potential for releases to the subsurface. The monitoring systems include vadose zone sumps in the 
landfill and the evaporation pond and a series of vadose zone/perched groundwater monitoring wells that 
will be installed along the east side of the facility. Each of these systems is described in more detail below. 

4.5.2 Vadose Zone Sump 

The vadose zone monitoring sump serves as a detection system for leakage in the secondary LDRS system. 

Located directly beneath the LDRS sump, leakage through the secondary liner system will flow into the 

vadose sump, allowing it to be detected and removed. The vadose pipe and gravel arrangement is similar to 
the LCRS and LDRS arrangements. 

The evaporation pond vadose monitoring sump serves as a detection system for leakage of the LDRS sump. 
Leakage through the secondary liner system will flow into the vadose sump. This will allow the leakage to 
be detected and moved. The vadose pipe and gravel arrangement is similar to the LDRS arrangement. 

4.5.3 Vadose Zone/Perched Groundwater Monitoring Holes 

In the unlikely event that the release of liquids from any of the facilities is not detected by the leak detection 

systems or the vadose zone sumps, a series of vadose zone/perched groundwater monitoring wells will be 
installed along the eastern site boundary. The vadose zone/perched groundwater monitoring wells will be 
installed at or just below the contact between the Upper and Lower Dockum units. The intent of these wells 

is to detect any liquids that would be migrating down dip along the contact 

5.0 TECHNICAL JUSTIFICATION 

This section presents technical data to support the Gandy Marley request for a Groundwater Monitoring 
Waiver. This data consists of water balance calculations for the region to establish hydrologic components 

and the results of contaminant transport modeling. 

Gandy Marley recognizes the need for an effective release monitoring system for the protection of human 
health and the environment. Due to the unique geologic setting of the proposed Triassic Park Disposal 
Facility, an alternative release monitoring system is recommended. Because of the unsaturated nature of the 
proposed host rocks, technical data supports the implementation of a vadose zone monitoring system in lieu 

of traditional groundwater monitoring. For this environment, a vadose zone monitoring system is superior 
for detecting and characterizing potential releases. 

5.1 WATER BALANCE 

The purpose of this water balance is to provide a conceptual understanding of the hydrologic components at 
the site. This water balance analysis estimates groundwater recharge from direct precipitation, surface water 
bodies, and irrigation at the proposed landfill site. This information is useful for assessing the potential 
migration of contaminants released at or near the surface to groundwater. Groundwater recharge rate is 

directly related to the potential for contaminants spilled or leaked at the surface to reach groundwater. In 
areas with little or no groundwater recharge, there is less potential for groundwater contamination from 

Montgomery Watson *P.O. Box 774018, Steamboat Springs, Colorado 80477 * (970) 879-6260 
InfzMedia * 1717 Louisiana Boulevard N.E., Albuquerque, New Mexico 87110 * (505) 255-6200 



January 2000 (&vised March 2002) Final * Groundwater Monitoring W airer Request * Triassic Park Facili!J # Page 15 

releases of hazardous substances than in high recharge areas because the mechanisms to transport potential 
contamination are limited. 

A water balance requires quantification of the hydrologic components, which can result in changes in the 

amount of water stored in the area of interest. Often, water balances are calculated for an entire watershed 
to understand the relative importance of the hydrologic components within that area. For this analysis, the 
water balance was performed to estimate groundwater recharge at the proposed landfill site. 

Groundwater recharge at the proposed site can be estimated by summing precipitation, infiltration from 
surface water bodies, and irrigation at the site and subtracting evapotranspiration and surface run-off. As no 
natural surface water bodies or irrigation occur at the site, groundwater recharge is estimated as the 
difference between direct precipitation and evapotranspiration. This assumes no surface run-off at the site. 

Precipitation data collected at the Roswell weather station indicate that mean annual precipitation is 10.61 
inches. This annual mean is used as the average precipitation at the proposed site. 

Evapotranspiration refers to the processes that return water to the atmosphere by a combination of direct 
evaporation and transpiration by plants and animals. It is the largest item in the water budget because most 
of the precipitation that falls in the area returns almost immediately to the atmosphere without becoming 
part of the surface water or groundwater systems. On unirrigated rangeland, much of the precipitation that 
does not evaporate immediately is taken up fairly rapidly by plants and transpired. In a regional water 
balance conducted in southeastern New Mexico, it was estimated that approximately 96 percent of total 
precipitation is lost to evapotranspiration (Hunter, 1985). This number corresponds to data presented for the 
Rio Grande Basin by Todd (1983), that estimated that 95.4 percent of total precipitation was being lost to 
evapotranspiration. 

Assuming a mean annual precipitation rate of 10.61 inches, of which 96 percent is lost to 
evapotranspiration, the net recharge to groundwater is estimated as 0.42 inch per year. This low 
groundwater recharge rate significantly reduces the potential for groundwater contamination from spills or 
leaks at the proposed Facility. 

The amount of groundwater recharge is a reflection of the arid climate of the region. The net recharge 
estimate of 0.42 inch per year (based on average hydrologic components) represents the expected long-term 
annual. conditions at the site. The relatively low recharge rate appears to be reasonable given the unsaturated 
conditions of the Upper Dockum within the site boundaries. Using the highest recorded annual precipitation 

value of 32.92 inches yields only a slightly higher recharge rate of 1.32 inches (assuming an 
evapotranspiration rate of 0.96). This short-term (1 year) increase in recharge is unlikely to have a 

significant impact on the unsaturated flow regime at the proposed site. 

5.2 CONTAMINANT TRANSPORT MODELING 

The geologic and hydrologic characteristics of the Lower Dockum sediments, as described in Sections 
3.0 and 4.0, were used to estimate contaminant transport rates to the basal sand unit of the Lower 
Dockum referred as the Santa Rosa Formation (i.e. the upper most aquifer). Two different 
assessments of potential contaminant transport rates through the Lower Dockum are presented in 
this section. 

5.2.1 Previous Unsaturated Flow Modeling 

Previous unsaturated flow modeling for the site was reported in TerraMatrix!Montgomery Watson (1997). 
These calculations used a steady-state solution for unsaturated flow as reported in Bumb and McKee ( 1988). 
The modeling was based on the following steps. 

• Estimate effective saturation using the Bumb and McKee model and HELP model predictions of 
leakage rates 
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• Determine unsaturated hydraulic conductivities using the Brooks-Corey model 

• Estimate flow rates using Darcy's Law with a unit hydraulic gradient 

• Calculate travel times using the interstitial velocity 

The results from these calculations indicated that travel times from a hypothetical leak through the Lower 
Dockum would be on the order of millions of years. A more complete summary of this model analysis is 
presented in Appendix B. 

5.2.2 Alternative Modeling Approach 

Numerous discussions were held with NMED regarding the modeling requirements for a waiver 
demonstration. Based on these discussions, the following criteria for the modeling effort were developed. 

• A one-dimensional flow and transport model, MUL TIMED, should be used to evaluate the 
potential travel times through the Lower Dockum. 

• A travel time of 800 years should be considered as a minimum to justify a waiver from 
groundwater monitoring. 

• Conservative input parameters should be utilized for all modeling runs. During this discussion, the 
most conservative assumptions and parameters will be highlighted in the text using the initials 
MCA (Most Conservative Assumption). 

Based on the criteria discussed above, a one-dimensional flow and transport model, MULTIMED, was used 
to evaluate potential travel times through the lower Dockum as well as travel times along the Upper 
Dockum/Lower Dockum contact to an assumed perched aquifer 3600 feet east of the landfill. The approach 
presented in this sections differs from the previous model in several areas and was developed to be as 
conservative as possible (i.e. to predict the maximum transport rate and the minimum transport time through 
the Lower Dockum). Because of the different approach used in the current calculations, the results are not 
directly comparable to those reported in Section 5.2.1. Several important assumptions were changed in the 
current model as shown below in Table 5.1. 

; ... 'ri'/ ';:;;.
0
;; %s··:~~n~~b8E~:1'0ri~~t~~~~f~A.i~;[.~»~!Nc:~i~6t · ... r· >; .. ' .. · 

AssUfn'PtiOn · Current Model • Previc:)us MOdel •. · !•.••········ .··· .. ·. ••·· Justification ... 
Flow dimensionality 1-dimensional flow 3-dimensional flow A one dimensional flow simulation will 

require less water to reach a given depth 
and is therefore more conservative although 
the 3-d approach is more physically correct 
(MCA). 

Saturated hydraulic 6.8 X 10·8 cm/s 5.7 X 1 0"8 cm/s The hydraulic conductivity value used in the 

conductivity previous model was the average value 
based on core measurements. The value 
used in the current model was obtained by 
taking the maximum measured value (6.8 x 
10"8 cm/s) from core measurements (MCA). 

Saturation Based on MUL TIMED Based on Bumb and The previous model used an exact steady-

modeling McKee model (1988) state solution to estimate saturation. The 
and HELP model current model used a completely saturated 
predictions system (MCA). Completely saturated 

conditions are considered highly unlikely 
given the arid conditions at the site but 
were used to present a maximum bound on 
the calculations. 

Unsaturated Van Genuchten Brooks-Corey Model The Van Genuchten and Brooks-Corey 

hydraulic Model Model are commonly used to estimate 

conductivity unsaturated conductivity. 
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Hydraulic gradient Assumed to be unity Assumed to be unity This assumption ignores artesian conditions 
in the Santa Rosa Formation, which would 
result in a lower gradient and is therefore 
conservative. 

The computer transport model MUL TIMED was used to analyze the hypothetical leak into the subsurface 
below the landfill. The semi-analytical model consists of a number of modules, which predict contaminant 
transport through the Lower Dockum. A steady state, one-dimensional, semi-analytical module simulates 

flow in the unsaturated zone. The output from the unsaturated zone model is expressed as water saturation 
as a function of depth. Tiris output is then used as input for the one-dimensional, unsaturated transport 
module, which can calculate transient and steady state contaminant concentrations. The results from both of 

these models are input into the one-dimensional flow and transport saturated zone module. The boundary 
conditions, input parameters, and MUL TTh1ED output for each simulation is located in Appendix C. 

Two MUL TIMED simulations calculated the travel times through the Lower Dockum using different 
infiltration rates as boundary conditions: 

• Assumes an infiltration rate equal to the saturated hydraulic conductivity of0.84 in/yr (MCA). 
This approach is considered the most conservative and assumes that the formation has access to as 
much leachate as it can physically accept. 

• Assumes as infiltration rate equal to the net recharge of 0.42 in/yr. for this site. Tiris is based on a 
regional water balance assessment that does not account for any of the liner or cover barrier layers 
in the landfill. This approach more accurately models the long-term annual conditions at the site, 
but is still considered conservative. 

A MUL TIMED simulation also calculated the travel time to the east along the Upper Dockum/Lower 
Dockum contact to a perched aquifer approximately 3,600 feet downgradient of the proposed landfill. Tiris 
simulation assumed an infiltration rate of 0.60 in/yr. Note that the MUL TIMED output from this simulation 
reported a warning that the amount of infiltration input into the model was slightly more than the system 
could accept. Tiris supports that the most conservative approach would require a slightly smaller infiltration 
rate and would generate a greater travel time. 

The results from these simulations are shown below in Table 5.2 

Note: 

5.2.3 

0.84 (6.8 x 1 0-s) - Trial 1 1606 

0.42 (3.4 x 10-s) -Trial 2 3211 

0.60 (4.76 x 10"8
) - Trial3 

1Travel time to receptor well 3600 feet east of the landfill 

Discussion of Modeling Results 

Assumes vertical migration through the 
entire section of Lower Dockum 
sediments. Utilizes maximum 
infiltration rate in Lower Dockum 
sediments (MCA}. This is considered 
very conservative 
Assumes vertical migration through the 
entire section of Lower Dockum 
sediments. Utilizes realistic but still 
conservative infiltration rate. 

Assumes lateral migration to nearest 
potential aquifer to the east. 
Permeability is representative of Upper 
Dockum sediments. 
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Two different approaches have been presented for evaluating the potential releases from the landfill to 
impact groundwater. Both of these evaluations have concluded that it would require an extremely long time 
for potential leaks to reach groundwater (over a thousand years). Extremely conservative assumptions were 
used in the most recent evaluation of transport time to groundwater and these are assumptions that are not 
likely to occur during the lifetime of the facility or the extended future (greater than 1,000 years). The 
factors contributing to the long periods of time for potential release from the facility to reach the Santa Rosa 
Formation include the low permeability of the Lower Dockum, the thickness of the unit (600 feet) and the 
arid conditions at the site. These conditions combine to make the Gandy Marley facility an ideal location 
for the proposed landfill activities. 

5.3 VADOSE ZONE MONITORING 

Due to the extremely long travel times in the Lower Dockum and along the Upper Dockum/Lower Dockum 
contact, groundwater monitoring data from the Santa Rosa formation or the perched aquifer downgradient of 
the site will not provide meaningful information concerning potential releases from the proposed facility. It 
is therefore recommended that a Vadose Zone Monitoring System (VZMS) be used to detect potential 
release from the facility. The VZMS will provide the most effective method for detecting potential releases 
from the facility in a timely manner. Before potential contaminants can reach the uppermost aquifer, these 
systems can detect leaks and help to initiate corrective actions for preventing impacts to the environment 

6.0 SUMMARY AND CONCLUSIONS 

Site drilling has established the basal sand of the Lower Dockum (Santa Rosa Sandstone equivalent) to be 
the uppermost aquifer for the proposed Triassic Park Disposal Facility. Within a four-mile radius of the 
Facility, there is no water currently being produced from this unit. Water quality from this aquifer is 
considered to be poor, with water analyses at the site showing Total Dissolved Solids to be 18,800 mg/1. 

Overlying this aquifer are 600-650 feet of unsaturated, low-permeability mudstones. Analyses of site core 
samples indicate that the average permeability of these mudstones are 5.7 x 10-8 cm/s. The base of the 
hazardous waste landfill is designed to rest on the top of this thick mudstone sequence. The low
permeability mudstone provides over 600 feet of excellent protection against potential transport of leakage 
from the facility to groundwater. The combination of the thick mudstone sequence and the lack of potable 
water resources make the proposed facility an excellent location for the safe disposal of hazardous waste. 
Conservative unsaturated transport modeling indicate that it would take thousands to millions of years for 
contaminants to travel from the base of the landfill to this aquifer. 

The Gandy Marley Corporation considers the monitoring of the Lower Dockum aquifer not to be protective 
of human health and the environment and requests a waiver from these monitoring requirements for the 
following reasons: 

• A VZMS will be implemented to detect potential leaks more effectively and in a more timely 
manner than monitoring wells installed in the Lower Dockum Formation 

• The thick sequence (600-650 feet) of unsaturated, low permeability Lower Dockum mudstones 
provides an excellent geologic barrier to the downward migration of contaminants. 

• The installation of monitoring wells in the Lower Dockum aquifer would potentially violate the 
integrity of geologic barrier provided by the thick sequence of mudstones and possibly create an 
avenue for contaminant migration. 

• The Lower Dockum aquifer has artesian characteristics as demonstrated through a site-specific 
investigation. 

• A commitment exists from Gandy Marley to construct hazardous waste management units 
(HWMU) with leachate and release monitoring and retrieval systems. 
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This groundwater monitoring wavier has been prepared by qualified individuals and the proper certification 
is included in Appendix D. 
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B-1 Unsaturated Flow Modeling 

Unsaturated flow modeling was performed to simulate potential leakage or infiltration from the proposed 
hazardous waste facilities. Site characterization data indicate unsaturated conditions in the strata underlying 
the proposed facilities. The unsaturated flow model developed by McKee and Bumb (1988) predicts the 
extent of wetting fronts emanating from leakage sources on the base of the landfill. Leakage rates were 
based on preliminary HELP (Hydrologic Evaluation of Landfill Performance) modeling results presented in 
Tables B-1, Triassic Park HELP Model Results Summary for Cell Floor and B-2, Triassic Park HELP 
Model Results Summary for Cell Slope. The modeling results help illustrate how the natural hydrological 
conditions at the site inhibit subsurface fluid flow. [Note: These HELP modeling results should not be 
confused with those presented in the engineering report in Volumes ITI and VI, which support the current 
landfill design.) The following simulation was performed to account for the heterogeneities at the site. The 
simulation predicts the soil moisture distribution in the Lower Dockum from leakage sources at the base of 
the landfill. The predicted wetting fronts led to the estimation of unsaturated hydraulic conductivities, darcy 
flux rates, interstitial water velocities and approximate contaminant travel times to the nearest aquifers. The 
primary modeling objectives include the following: 

• prediction of the effective saturation distribution (wetting front) emanating from the landfill source; 
and, 

• determination of the unsaturated hydraulic conductivity and advective transport rates . 

............ ·····•·•••·•·.·········•: :. J~~~~Z~~Jb!:~trcl:•·•·••\ . ·············.•·•••.·.·· I< :. • L~~o~::;:~!0~r=s~;r)"~ .. •······ .. ···•·••· 
Time•· Liner Leakage Cap Leakage . .. . > Final Waste Liner Leakage Cap Leakilge · •FinaiWaste · ··• • 

.<}'ear-51 (gal/acrefday} (gall~creJday) ·• • Moisture Content ·• (gal/acre/day) · Jg~IICicre/dayf MoiSture Content 
·· · •· ·•· .·• • • • ·• •• • •·· · · · · · · · · · · · (vollvOI) ••. ·.·•. ·• · · ·· • · (Vol/vol) 

0 1.3781 NA 0.1410 1.3781 NA 0.1410 
20 0.9400 0.0454 0.1222 .9400 0.0454 0.1222 
30 0.2735 0.0430 0.1181 0.2735 0.0430 0.1181 
50 0.1927 0.0450 0.1125 3.4579 0.0450 0.1125 
70 0.1329 0.0450 0.1087 8.0071 0.0450 0.1098 
90 0.1007 0.0439 0.1059 9.1465 0.0439 0.1083 

100 0.0775 0.0442 0.1049 8.5811 0.0442 0.1076 
120 0.0744 0.0453 0.1029 8.8612 0.0453 0.1062 
140 0.0629 0.0461 0.1013 8.6989 0.0461 0.1048 
160 0.0547 0.0442 0.0999 8.5494 0.0442 0.1034 
180 0.0482 0.0442 0.0987 8.4178 0.0442 0.1021 
200 0.0431 0.0431 0.0976 8.2818 0.0442 0.1008 

NA- Not Applicable 
LCRS= Leakage collection and recovery system 
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'Time . • LinE!fLeakiilfe' cap 'Leakage··· <Final Waste . · Liner. Leakage Cap,Leakage ···· .,.,., ·· •Fimil waste 

• <vE!a.,:sl •. ·I~allac:f'eldavJ••··. ···•·'t9allaeretdayF••·· Nlois1tire .. · · •{geJ/acretday).·····• •.•• (!Jal/aere/<iaif ·· · · NloiStlire · 
·. · · ·•···. content•······•·•··. ······• ....••.. •<.••·• ¢onterlt(voilvoll 

~<voliVoo ··•. ·• ·· 
0 0.1410 173.0000 NA 173.0000 NA 0.1414 

123.0000 0.0453 20 0.1221 123.0000 0.0453 0.1223 

53.5373 0.0442 30 0.1182 53.5373 0.0442 0.1182 

37.0011 0.0453 50 0.1152 37.0282 0.0453 0.1152 

24.5001 0.0461 70 0.1087 24.5114 0.0452 0.1087 

18.0529 0.0442 90 0.1059 18.0583 0.0449 0.1059 

13.6143 0.0425 100 0.1049 13.6174 0.0430 0.1049 

12.9000 0.0443 120 0.1029 12.9032 0.0450 0.1029 

10.7627 0.0439 140 0.1013 10.7642 0.0450 0.1013 

9.2002 0.0457 160 0.0999 9.2030 0.0439 0.0999 

8.0161 0.0462 180 0.0987 8.0178 0.0457 0.0987 

7.0994 0.0461 200 0.0976 7.1002 0.0462 0.0976 

Notes: 1 lnitial HELP Modeling Results were based on landfill liner system without double liner system on side slopes. 

These should not be confused with HELP results presented in the Engineering Report. 

NA - Not Applicable 
LCRS = Leakage collection and recovery system. 

B-2 Modeling Methodology 

Unsaturated flow modeling was performed using the exact steady state solution developed by McKee and 

Bumb (1988) and Bump and McKee et al. (1988). The steady state solution derived from the Richards 

equation ( 1931) of unsaturated flow provides more conservative results in lieu of transient based solutions. 

The McKee and Bumb (1988) and Bumb and McKee et al. (1988) steady state solution for a continuous 

point source in an infinite isotropic medium is governed by the following equations. 

(EQ. 1) 

exp[ %( z-z·-Jh(z-z•)2
)] 

t17] = .=...Q--;====--
<f.) 4rc~r 2 +(z-z1Y 

(EQ. 2) 

where 

r = J(x- x 1
) - (y- iY 

(EQ. 3) 

t17] = hydraulic potential 

S = Sr +(Sm -Sr)(a77! Kotn 
(EQ. 4) 

or 

Se = (a77 I Korn 
At the Facility site, the evapotranspiration rate is high with respect to precipitation 

(TerraMatrix!Montgomery Watson, 1997). According to McKee and Bumb (1988), the soils in semi-arid 

regions of the western United States are at or below residual saturation (Sr). Therefore, the observed initial 

moisture contents are probably at or near the residual moisture content. Generally, fluid flow is inhibited at 
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soil moisture contents at or below the residual moisture content The amount of saturation above the 
residual moisture content is referred to as the effective saturation. Unsaturated hydraulic conductivity is a 
function of the effective saturation and is expressed in the following equation (McKee and Bumb, 1988; 
Bumb and McKee et al., 1988): 

(EQ. 5) 

Brooks and Corey (1964) correlated then exponent with the pore size distribution index a. McKee and 
Bumb (1988) by confirmation of theoretical derivations by Irmay (1954) suggest an optimal value of3 for TJ 

Under steady state conditions flow is driven by the force of gravity as the matric potential approaches unity 
(Hillel, 1980). Therefore, under steady state conditions the unsaturated hydraulic conductivity is equal to 
the darcy flux which in turn is multiplied by the unit area to obtain a leakage or discharge rate (Q). The 
following equations express these relationships: 

q(e) = K(e ); 
q(e) 

0=-- A 

(EQ. 6) 

(EQ. 7) 

The average interstitial water velocity (v) was used to estimate advective transport rates of non-reactive 
conservative solutes. Approximate travel times to the nearest aquifers can be estimated from the interstitial 
water velocity using the following expression: 

v=q/0 (EQ. 8) 

In summary, modeling assumptions include steady state unsaturated flow in an infinite domain, a continuous 
leakage· source, flow through porous medium, complete saturation of the soil beneath the source, and initial 
uniform saturation of the medium. The modeling does not account for secondary permeability features such 
as faults, fractures and macropores. 

B-3 Input Parameters 

Input parameters and initial boundary conditions were based on observed field conditions, landfill design 
specification, and preliminary HELP modeling results [Note: These preliminary HELP modeling results 
were based on a landfill liner design which did not incorporate a double liner system on the side slope areas. 
These results should not be confused with the HELP modeling results presented in the engineering report in 
Volume III and VI. The results presented in the engineering report support the currently proposed landfill 
design which incorporates a double liner in all areas and does not indicate any leakage from the landfill.] 
Average hydraulic parameters for the Lower Dockum and landfill design specifications are presented in this 
section. Input parameters used for the unsaturated flow modeling are presented in Table B-3, Input 
Parameters for Unsaturated Flow Modeling. 

Modeled source coordinates correspond to the basal dimensions of the proposed landfill. Conservative 
average leakage rates from the preliminary HELP modeling were used as source terms along the base (8.58 
gpd) of the landfill to provide conservative "worst case" estimate of unsaturated flow. The leakage rate for 
the floor of the landfill was based on HELP modeling simulations between 70 and 200 years. The initial 
leakage rates for the first 50 years of HELP modeling were excluded from the average because these rates 
were extremely low and probably not representative of steady state conditions. These simulated leakage· 
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rates are based on extreme conditions such as waste moisture content conditions which exceed the field 

capacity of the waste and a termination of leachate pumping following the 30-year post -closure period. 

Average site-specific saturated hydraulic conductivity values for the Lower Dockum (5.68 x 10-8 cm/s) were 

used as initial conditions for the modeling simulations. The effective saturation values for the Lower 

Dockum simulation was based on site-specific average initial moisture contents (TerraMatrix!Montgomery 

Watson, 1997). The bubbling pressures for the Lower Dockum simulation was based on average values of 

similar types of geologic materials reported by Bumb and McKee et al. ( 1988). Initial boundary conditions 

are presented in Figure B-1, which shows a schematic of the proposed landfill and surrounding 

hydrostratigraphy. As displayed in Figure B-2, the Lower Dockum Aquifer is approximately 600 feet (200 

meters) below the site. 

B-4 Modeling Results 

The steady state unsaturated flow modeling results are presented in Figures B-2 through B-5. The Lower 

Dockum results are presented as a function of depth from the source. The results of the modeling 

simulations are in reference to the landfill source. 

Figure B-2 displays the effective saturation at various distances from the source. As the wetting front 

disperses from the landfill source the chart shows abrupt decreases in saturation. Although the effective 

saturation dissipates less rapidly in the Lower Dockum, moisture contents decrease by nearly one order of 

magnitude at approximately 200 meters from the landfill source. The modeling results indicate that the 

Lower Dockum maintains saturation because fluid movement is driven primarily by gravitational forces; 

therefore fluid migration is greatest in the vertical direction. 

Figures B-3 and B-4 display the unsaturated hydraulic conductivity and interstitial water velocity results, 

respectively. Comparison of these data to the effective saturation distributions (Figure B-2) show the high 

degree of correlation between unsaturated flow and soil moisture content. Figures B-3 and B-4 show abrupt 

decreases in unsaturated hydraulic conductivity and interstitial water velocity, respectively, at relatively 

short distances from the source. Although Figure B-4F shows that the interstitial water velocities decrease 

exponentially over distance, gross travel times may be estimated. The simulated interstitial water velocities 

were used to compute the contaminant travel time for a non-reactive solute from the base of the landfill to 

the Lower Dockum Aquifer, located approximately 200 meters (600 feet) below the site, as at 4,084,674 

years. 
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Lower 
Dockum 

Upper 
Dockum 

Clav Berm 
Quaternary 
Alluvium 
Key: 

0.373 

0.2076 

0.37 
0.0726. 

1.05E-02 0.161 3.80E-05 3 

8.64E-05 0.126· 3.80E-05 3 
8.64E-02 0.0458. 3.80E-05 3 

p = bubbling pressure; typical values reported by Bumb and Mckee et al. (1988) 
Ko = saturated hydraulic conductivity; site-specific means values 
Sm = maximum saturation; assumed 
Sr = residual saturation; site-specific mean values 
Q = leakage rate; based on HELP modeling results 
n = curve fitting parameter based on pre size index (Mckee and Bumb, 1988) 

a = niP 
1 = Typical values reported by Bumb and Mckee et al (1988) 
a = typical values reported by Bumb and Mckee et al. (1988) 
b = assumed values 

14.45 

8.108 
41.32 

0, 33, 66, 99, 
132, 165, 193, 
231, 264, 297, 
330, 363, 396, 

429, 462 
5.5, 11' 16.5, 22, 

27.5, 33, 38.5, 
44, 49.5, 55, 

60.5, 66, 71.5, 
77 

0, 5.5, 11 
0, 5.5, 11 
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0 

0 
0 

24.5, 22.6, 20.72, 18.84, 16.96, 
15.07, 13.19, 11.31, 9.42, 7.54, 

5.65, 3.77, 1.88, 0 

3.77, 1.88, 0 
3.77, 1.88, 0 
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APPENDIX C 
MUL TIMED FLOW MODELING RESULTS 

C-1 MULTIMED Boundary Conditions 

Model boundary condition are important for successful simulations since they defme the theoretical 
constraints of the model and reflect inherent assumptions necessary to translate a real physical system 
into the virtual mathematical system of the computer model. The boundary conditions used for the 
model are described below in Table C-1, Triassic Park MULTIMED Model Boundary Conditions. 
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Recharge 

Leachate Infiltration 
Rate 

Area of Waste 
Disposal Unit 

Contaminant 
Concentration 

Contaminant Decay 

Retardation 

Groundwater Table 
Mixing Zone 
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0.0 m/yr - all Trials 

0.84 in/yr - Trial 1 
0.42 in/yr- Trial 2 
0.60 in/yr- Trial 3 
9.00 m 2 - all Trials 

1 .0 ppm - all Trials 

0.00- all Trials 

0.00 - all Trials 

0.1 m - all Trials 

To keep infiltrating contaminants over the area outside the 

landfill from being diluted by rainfall (MCA). This condition will 

result in more conservative contaminant concentrations at the 

receptor well 

Equal to the unsaturated hydraulic conductivity (MCA) - Trial 1 

Equal to the net recharge rate - Trial 2 

Maximum infiltration rate that model will accept - Trial 3 

This is the size of the hypothetical liner flaw in the vicinity of 

the leachate sump. Due to construction quality assurance 

programs, a liner flaw of this magnitude is highly improbable 

(MCA). 
This condition implies that the contaminant mass in the system 

will not be depleted by setting it to a constant 1 .0 ppm during 

the entire transport simulation period 

To allow the maximum concentration of leachate to travel 

through the subsurface (MCA) 

To allow the fastest possible contaminant transport through the 

subsurface (MCAI 

To reduce the dilution effects of the untainted groundwater on 

the contaminant concentration 

C-2 MULTIMED Unsaturated and Saturated Zone Input Parameters 

Since the model simulates flow and transport in the unsaturated and saturated zones, geologic characteristics 

of the subsurface are necessary as input to the model. These variables, derived from published literature and 

the site-specific geologic investigation are discussed below in Table C-2, Triassic Park MULTIMED 

Unsaturated Zone Input Parameters and Table C-3, Triassic Park MUL TIMED Saturated Zone Input 

Parameters. 
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Parameter ,. .. .:Parameter Value .,,. • · .,.Justification, : ::·, :< 

Saturated Hydraulic 6.8 X 1 o·S cm/s- Trial 1 Maximum value obtained from core samples of Lower 
Conductivity 6.8 x 1 o·s cm/s - Trial 2 Dockum tested in the lab IMCA) - Trials 1 & 2 

1 .0 x 1 o·• cm/s - Trial 3 Maximum value obtained from core samples of Upper 
Dockum tested in the lab - Trial 3 

Effective Porosity 0.23 - Trial 1 50% of literature value for siltstones (Dean et al. 1989) for 
0.23- Trial 2 the most conservative value- Trials 1 &2 
0.30 - Trial 3 Estimated literature value for aquifer-type materials -Trial 3 

Residual Water 0.116- all Trials Average in-situ moisture content of the Chinle Formation 
Content claystones as measured in 10 core samples (Weaver et al, 

1997) 
Air Entry Pressure 1 .00 m - all Trials Selected from published literature value for siltstone 

(Weaver et al., 1997) 
Van Genuchten Alpha 0.005 - all Trials Selected from published literature value for silty clays and 
(u) coefficient clayey silts (Weaver et al., 1997) 
Van Genuchten Beta 1.09 - all Trials Selected from published literature value for silty clays and 
(~) coefficient clayey silts (Weaver et al., 1997) 
Thickness of Layer 183m- Trial 1 Thickness of vadose zone in Lower Dockum - Trial 1 

183m- Trial 2 Thickness of vadose zone in Lower Dockum - Trial 1 
1.0 m- Trial 3 To create a lateral simulation to a perched water table along 

the Upper Dockum/Lower Dockum contact 
Longitudinal 1 .00 - all Trials To avoid excessively high dispersion as suggested in the 
Dispersivity MUL TIMED program documentation 

.... 
. ·r .• ·•~~ ••• ·······.·:·.:T~~~c~~RKMULTlMED'S~~~~:fli,~;INP~~~~<···. .:·.·. \;{·;·.{ ... 

~ ··•·· 

',',' 

:~;;,.' 

Parameter : •· Parameter: Value• .. : ;; Justification .. . !··· ... 
Saturated Hydraulic 30.0 m/yr -Trial 1 Estimated value for Lower Dockum aquifer - Trial 1 
Conductivity 30.0 m/yr- Trial 2 Estimated value for Lower Dockum aquifer - Trial 2 

3.15 m/yr- Trial 3 Estimated value for lateral travel along Upper/Lower Dockum 
contact - Trial 3 

Aquifer Thickness 30.0- Trial 1 Estimated value for Lower Dockum aquifer - Trial 1 
30.0 - Trial 2 Estimated value for Lower Dockum aquifer - Trial 2 
3.00 -Trial 3 Estimated value for perched aquifer along Upper/Lower 

Dockum contact - Trial 3 
Hydraulic Gradient .01 - all Estimated value for site 
Distance to Receptor 1 .00 m - Trial 1 To obtain point of compliance for upper aquifer- Trial 1 
Well 1 .00 m - Trial 2 To obtain point of compliance for upper aquifer- Trial 2 

1120 m - Trial 3 To perched aquifer approx. 1120 m from the landfill 
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TRIAL 1 
MUL TIMED INPUT AND OUTPUT FILES 
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DEFAULT 
CASE 

GENERAL DATA 

CHEMICAL NAME FORMAT (BOA!) 
DEFAULT CHEMICAL 

ISOURC 
•••oPTION OPTAIR 

2 0 0 
RUN 
DETERMINISTIC 

MONTE 
500 

ROUTE 
I STEAD 

NT IYCHK 
I OPEN 

PAL PH 
IZCHK 

APPTYP 
LANDF COMPLETE 

1 25 

XST 

**' TIME 
1600.00 
1850.00 
2100.00 

STEPPING PARAMETERS 
1625.00 1650.00 
1875.00 1900.00 
2125.00 2150.00 

FOR SATURATED ZONE MODEL 
1675.00 1700.00 1725.00 
1925.00 1950.00 1975.00 
2175.00 2200.00 

END GENERAL 

CHEMICAL SPECIFIC VARIABLE DATA 
ARRAY VALUES 

CHEMICAL SPECIFIC VARIABLES 

VARIABLE NAME 

Solid phase decay coeff (1/yr) 
Diss phase decay coeff (1/yr) 
Overall chem dey coeff (1/yr) 
Acid cataly hydrol rte(l/M-yr) 

5 Neutral hydro1 rate cons(l/yr) 
6 Base cataly hydrol rte(l/M-yr) 
7 Reference temperature (C) 
8 Normalized distrib coeff(ml/g) 
9 Distribution coefficient 

10 Biodegrad coef(sat zone) {1/yr) 
11 Air diffusion coeff (cm2/s) 
12 Ref temp for air diffusion (C) 
13 Molecular weight (g/mole) 
H Mole fraction of solute 
15 Solute vapor pressure (mm Hg) 
16 Henry's law cons (atm-m'3/M) 
17 Not in use 
18 Not in us~ 
19 Not in use 
END ARRAY 

END CHEMICAL SPECIFIC VARIABLE DATA 

SOURCE SPECIFIC VARIABLE DATA 
ARRAY VALUES 

SOURCE SPECIFIC VARIABLES 

VARIABLE NAME 

Infiltration rate (m/yr) 
Area of waste disp unit (m'2) 

3 Duration of pulse (yr) 
4 Spread of contaminant srce (m) 
5 Recharge rate (m/yr) 

Source decay constant (1/yr) 
7 Init cone at landfill (mg/1) 
8 Length scale of facility (m) 

Width scale of facility (m) 
END ARRAY 

END SOURCE SPECIFIC VARIABLE DATA 

VFL UNSATURATED FLOW MODEL PARAMETERS 

CONTROL PARAMETERS 
DUMMY NMAT 

7 1 

END CONTROL PARAMETERS 

KPROP 
1 

DUMMY 
1 

SATURATED MATERIAL PROPERTY PARAMETERS 
ARRAY VALUES 

SATURATED MATERIAL VARIABLES 

VARIABLE NAME 

1 Sat hydraulic conduct (cm/hr) 

UNITS 

UNITS 

NVFLAY 
1 

UNITS 

1 0 90.0 

1750.00 
2000.00 

1775.00 
2025.00 

1800.00 
2050.00 

1825.00 
2075.00 

DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

-1 -999. -999. O.OOOE+OO 0.100E+11 
-1 -999. -999. O.OOOE+OO 0.100E+ll 
-1 -999. -999. O.OOOE+OO O.lOOE+ll 

O.OOOE+OO -999. O.OOOE+OO -999. 
O.OOOE+OO -999. O.OOOE+OO -999. 

0 O.OOOE+OO -999. O.OOOE+OO -999. 
0 20.0 -999. O.OOOE+OO 100. 
0 O.OOOE+OO -999. O.OOOE+OO -999. 

-1 -999. -999. O.OOOE+OO 0.100E+11 
O.OOOE+OO -999. O.OOOE+OO -999. 
O.OOOE+OO -999. O.OOOE+OO 10.0 
20.0 -999. O.OOOE+OO 100. 

O.OOOE+OO -999. O.OOOE+OO -999. 
O.OOOE+OO -999. O.lOOE-08 1.00 
O.OOOE+OO -999. O.OOOE+OO 100. 
O.OOOE+OO -999. 0.100E-09 1. 00 
-999. -999. O.OOOE+OO 1. 00 
-999. -999. O.OOOE+OO 1. 00 
-999. -999. O.OOOE+OO 1. 00 

DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

0.2HE-01 -999. 0.100E-09 0.100E+l1 
0 9. 00 -999. 0.100E-Ol -999. 
0 0.100E+04 -999. 0.100E-08 -999. 

-1 -999. -999. O.lOOE-08 0.100E+ll 
0 O.OOOE+OO -999. O.OOOE+OO 0.100E+11 
0 O.OOOE+OO -999. O.OOOE+OO -999. 
0 1. 00 -999. O.OOOE+OO -999. 

-1 -999. -999. O.lOOE-08 0.100E+ll 
-1 -999. -999. O.lOOE-08 O.lOOE+ll 

DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

0.245E-03 -999. 0.100E-10 0.100E+05 
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2 Unsaturated zone porosity 
3 Air entry pressure head (m) 
4 Depth of the unsat zone (rn) 

END ARRAY 

END MATERIAL 
END 
SOIL MOISTURE PARAMETERS 

FUNCTIONAL COEFFICIENTS 
ARRAY VALUES 

FUNCTIONAL COEFFICIE VARIABLES 

VARIABLE NAME 
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UNITS 

0.230 
0.100 

183. 

-999. 
-999. 
-999. 

DISTRIBUTION PARAMETERS 
MEAN STD DEV 

0 .100E-08 0. 990 
O.OOOE+OO -999. 
0.100E-08 -999. 

LIMITS 
MIN MAX 

.......................................................................... *.••••••****•***************•*********** ............... **•••••**** 

Residual water content 
2 Brooks and Corey exponent, EN 
3 ALFA van Genuchten coefficient 
4 BETA Van Genuchten coefficient 

END ARRAY 

END MATERIAL 
END 
END UNSATURATED FLOW 

VTP UNSATURATED TRANSPORT MODEL 

CONTROL PARAMETERS 
NLAY DUMMY IADU ISOL 

1 20 1 1 

WTFUN 
1.200 

END CONTROL PARAMETERS 
TRANSPORT PARAMETER 

ARRAY VALUES 
UNSATURATED TRANSPOR VARIABLES 

VARIABLE NAME 

1 Thickness of layer (rn) 

2 Longit disper of layer (rn) 

Percent organic matter 
Bulk dens of soil layer (glee) 

5 Biological decay coeff (1/yr) 

END ARRAY 

END LAYER 
END UNSATURATED TRANSPORT PARAMETERS 

END TRANSPORT MODEL 
AQUIFER SPECIFIC VARIABLE DATA 

ARRAY VALUES 
AQUIFER SPECIFIC VARIABLES 

VARIABLE NAME 

1 Particle diameter (em) 

2 Aquifer porosity 
3 Bulk density (g/cc) 
4 Aquifer thickness (m) 

5 Mixing zone depth (m) 
6 Hydraulic conductivity (m/yr) 
7 Hydraulic Gradient 
8 Grndwater seep velocity (m/yr) 

9 Retardation coefficient 
10 Longitudinal dispersivity (m) 

11 Transverse dispersivity (m) 

12 Vertical dispersivity lml 
13 Temperature of aquifer (C) 

14 pH 
15 Organic carbon content (fract) 

16 Receptor distance from site(rn) 
17 Angle off center (degree) 

18 Z-dist from watertable (fract) 

END ARRAY 

END AQUIFER SPECIFIC VARIABLE DATA 

END ALL DATA 

N 
18 

UNITS 

UNITS 

NTEL 
3 

NGPTS 
104 

0.116 
-999. 
0. 500E-02 

1. 09 

NIT 
2 

-999. 
-999. 
-999. 
-999. 

DUMMY 
1 

DISTRIBUTION PARAMETERS 
MEAN STD DEV 

183. -999. 
-1 1.00 -999. 

0 O.DOOE+DO -999. 
0 1. 83 -999. 

0 O.DOOE+DO -999. 

DISTRIBUTION PARAMETERS 
MEAN STD DEV 

0. 500E-01 -999. 
0.300 -999. 
1. 70 -999. 

0 30.0 -999. 
-1 0.100 -999. 

30. 0 -999. 
0.100E-01 -999. 

-1 -999. -999. 
-1 1. 00 -999. 
10 1. oo -999. 
10 -999. -999. 
10 -999. -999. 

0 20.0 -999. 
7.00 -999. 

O.OOOE+DO -999. 

0 1. 00 -999. 
0 O.OOOE+OO -999. 
0 O.OOOE+OO -999. 

0.100E-08 
0. OOOE+OO 
O.ODOE+OO 
1. 00 

DUMMY 
1 

1.00 
10.0 
1. DO 
5.00 

LIMITS 
MIN MAX 

0.10DE-08 -999. 
0 .100E-02 0.100E+D5 
0. DOOE+OO 100. 
0.10DE-01 5. 00 
O.OOOE+OO -999. 

LIMITS 
MIN MAX 

0.100E-08 100. 
0.100E-08 0.990 
0.100E-01 5.00 
0.100E-08 0 .100E+06 
0.100E-08 0.100E+06 
0.100E-06 0.100E+09 
0.100E-07 -999. 
0.100E-09 0.100E+09 
1. 00 0.100E+09 

-999. -999. 
0.100E-02 0.100E+05 
-999. -999. 
O.OOOE+OO 100. 
0.300 14.0 
0.1 OOE-05 1. 00 
1. 00 -999. 

O.OOOEtOO 360. 
O.OOOE+OO 1. 00 
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1 
1 

1 

u. s. E N V I R 0 N M E N T A L P R 0 T E C T I 0 N A G E N C Y 

E X P 0 S U R E A S S E S S M E N T 

M U L T I M E D I A M 0 D E L 

MULTIMED (Version 1.01, June 1991) 

Run options 

DEFAULT 

CASE 
Chemical simulated is DEFAULT CHEMICAL 

Option Chosen Saturated and unsaturated zone models 
Run was DETERMI N 
Infiltration input by user 
Run was transient 
Reject runs if Y coordinate outside plume 
Reject runs if Z coordinate outside plume 
Gaussian source used in saturated zone model 

UNSATURATED ZONE FLOW MODEL PARAMETERS 
(input parameter description and value) 
NP - Total number of nodal points 
NMAT - Number of different porous materials 
KPROP - Van Genuchten or Brooks and Corey 
IMSHGN - Spatial discretization option 
NVFLAYR - Number of layers in flow model 

OPTIONS CHOSEN 

Van Genuchten functional coefficients 
User defined coordinate system 

Layer information 

240 

LAYER NO. LAYER THICKNESS MATERIAL PROPERTY 

183.00 

DATA FOR MATERIAL 

VADOSE ZONE MATERIAL VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS 
MEAN STD DEV 

-----------
0.100E+05 

Saturated hydraulic conductivity cm/hr CONSTANT 0.245E-03 -999. 

Unsaturated zone porosity CONSTANT 0.230 -999. 
Air entry pressure head m CONSTANT 0.100 -999. 
Depth of the unsaturated zone m CONSTANT 183. -999. 

Montgomery Watson *P.O. Box 774018, Steamboat Springs, Colorado 80477 (910) 879-6260 
InfzMedia * 1711 l.JJuisiana BoulevardN.E.,Albuquerque, New Mexico 87110 (505) 255-6200 

LIMITS 
MIN MAX 

0.100E-10 

0.100E-08 0.990 
O.OOOE+OO -999. 
0.100E-08 -999. 
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VARIABLE NAME 

Residual water content 
Brook and Corey exponent,EN 
ALFA coefficient 
Van Genuchten exponent, ENN 

UNSATURATED ZONE TRANSPORT MODEL PARAMETERS 

NLAY 
NTSTPS 
DUMMY 
ISOL 
N 
NTEL 
NGPTS 
NIT 
I BOUND 
ITSGEN 
TMAX 
WTFUN 

- Number of different layers used 
- Number of time values concentration calc 
- Not presently used 
- Type of scheme used in unsaturated zone 
- Stehfest terms or number of increments 
- Points in Lagrangian interpolation 
- Number of Gauss points 
- Convolution integral segments 
- Type of boundary condition 
- Time values generated or input 
- Max simulation time 
- Weighting factor 

OPTIONS CHOSEN 

Stehfest numerical inversion algorithm 
Nondecaying pulse source 

DATA FOR MATERIAL 

VADOSE ZONE FUNCTION VARIABLES 

UNITS 

1/crn 

1 
40 

1 
1 

18 
3 

104 
2 
2 
1 

0.0 
1.2 

DISTRIBUTION 

CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 

Computer generated times for computing concentrations 
1 

DATA FOR LAYER 

VADOSE TRANSPORT VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION 

-----------
Thickness of layer m CONSTANT 

Longitudinal dispersivity of layer In DERIVED 
0.100E+05 

Percent organic matter CONSTANT 

Bulk density of soil for layer g/cc CONSTANT 
Biological decay coefficient 1/yr CONSTANT 

CHEMICAL SPECIFIC VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION 

-----------
Solid phase decay coefficient 1/yr DERIVED 

0 .100E+ll 
Dissolved phase decay coefficient 1/yr DERIVED 

0.100E+11 
OVerall chemical decay coefficient 1/yr DERIVED 

0 .100E+ll 
Acid catalyzed hydrolysis rate 1/M-yr CONSTANT 

Neutral hydrolysis rate constant 1/yr CONSTANT 
Base catalyzed hydrolysis rate 1/M-yr CONSTANT 
Reference temperature c CONSTANT 
Normalized distribution coefficient rnl/g CONSTANT 
Distribution coefficient DERIVED 

0.100E+ll 
Biodegradation coefficient (sat. zone) 1/yr CONSTANT 
Air diffusion coefficient crn2/s CONSTANT 
Reference temperature for air diffusion c CONSTANT 
Molecular weight g/M CONSTANT 
Mole fraction of solute CONSTANT 
Vapor pressure of solute rnrn Hg CONSTANT 
Henry's law constant atrn-rn"3/M CONSTANT 
Overall 1st order decay sat. zone 1/yr DERIVED 
Not currently used CONSTANT 
Not currently used CONSTANT 

SOURCE SPECIFIC VARIABLES 

PARAMETERS 
MEAN STD DEV 

0.116 
-999. 
0- 500E-02 
1.09 

-999. 
-999. 
-999-
-999. 

PARAMETERS 
MEAN STD DEV 

183. -999. 
1.00 -999. 

O.OOOE+OO -999. 
1.83 -999. 

0. OOOE+OO -999-

PARAMETERS 
MEAN STD DEV 

-999. -999. 

-999. -999. 

-999. -999. 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 

20.0 -999. 
O.OOOE+OO -999. 
-999. -999. 

O.OOOE+OO -999. 
O.OOOE+OO -999. 

20.0 -999. 
O.OOOE+OO -999. 
0. OOOE+OO -999-
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO O.OOOE+OO 
-999. -999-
-999. -999. 

Montgomery W atron *P.O. Box 774018, Steamboat Springs, Colorado 80477 (970) 879-6260 
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LIMITS 
MIN MAX 

0.100E-08 
O.OOOE+OO 
O.OOOE+OO 
1.00 

1.00 
10.0 
LOO 
5.00 

LIMITS 
MIN MAX 

0.100E-08 -999. 
0.100E-02 

O.OOOE+OO 100-
0.100E-01 5.00 
O.OOOE+OO -999. 

LIMITS 
MIN MAX 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO 100. 
O.OOOE+OO -999. 
O.OOOE+OO 

O.OOOE+OO -999. 
O.OOOE+OO 10.0 
O.OOOE+OO 100-
O.OOOE+OO -999. 
0 .100E-08 LOO 
O.OOOE+OO 100. 
0.100E-09 LOO 
O.OOOE+OO LOO 
O.OOOE+OO LOO 
O.OOOE+OO 1-00 
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0.100E+11 

0.100E+11 

0.1 OOE+ll 

0 .100E+ll 

0.100E+11 

-----------

O.l00E+06 

0.100E+06 

0.100E+09 

0.100E+09 

0.100E+09 

0.100E+05 

VARIABLE NAME 

Infiltration rate 

Area of waste disposal unit 
Duration of pulse 
Spread of contaminant source 

Recharge rate 

Source decay constant 
Initial concentration at landfill 
Length scale of facility 

Width scale of facility 

Near field dilution 

VARIABLE NAME 

Particle diameter 
Aquifer porosity 
Bulk density 
Aquifer thickness 

Source thickness (mixing zone depth) 

Conductivity (hydraulic) 

Gradient (hydraulic) 
Groundwater seepage velocity 

Retardation coefficient 

Longitudinal dispersivity 
Transverse dispersivity 

Vertical dispersivity 
Temperature of aquifer 
pH 
Organic carbon content (fraction) 
Well distance from site 
Angle off center 
Well vertical distance 

UNITS DISTRIBUTION 

m/yr CONSTANT 

m'2 CONSTANT 
yr CONSTANT 
m DERIVED 

m/yr CONSTANT 

1/yr CONSTANT 
mg/l CONSTANT 
m DERIVED 

m DERIVED 

DERIVED 

AQUIFER SPECIFIC VARIABLES 

UNITS DISTRIBUTION 

em CONSTANT 
CONSTANT 

g/cc CONSTANT 
m CONSTANT 

m DERIVED 

m/yr CONSTANT 

CONSTANT 
m/yr DERIVED 

DERIVED 

m FUNCTION OF 
m FUNCTION OF 

m FUNCTION OF 
c CONSTANT 

CONSTANT 
CONSTANT 

m CONSTANT 
degree CONSTANT 

m CONSTANT 

TIME CONCENTRATION 

0.160E+04 O.OOOOOE+OO 
0.162£+04 0.18903£-01 
0.165E+04 0.43355E-01 
0.167E+04 0.67B07E-01 
0.170E+04 0.93490E-01 
0.172E+04 0.12078E+OO 
0.175E+04 0.14B07E+OO 
0.177E+04 0.17521E+OO 
0.1BOE+04 0.20227E+OO 
0.1B2E+04 0.22900E+00 
0.1B5E+04 0.25506E+00 
0.1B7E+04 0.2B085E+OO 
0.190E+04 0.30624E+00 
0.192E+04 0.33150E+00 
0.195E+04 0.35680E+00 
0.197E+04 0.3B23BE+OO 
0.200E+04 0.40832E+OO 
0. 202E+04 0. 43455E+OO 
0. 205E+04 0. 46138E+OO 
0.207E+04 0.4B841E+OO 
0.210E+04 0.51584E+OO 
0.212E+04 0.54321E+OO 
0. 215E+04 0. 57044 E+OO 
0. 217E+04 0. 59721E+OO 
0. 220E+<J4 0. 62307E+OO 

X 
X 

X 

PARAMETERS LIMITS 
MEAN STD DEY MIN MAX 

0. 214 E-01 -999. 0.100E-09 

9.00 -999. 0.100E-01 -999. 
0.100£+04 -999. 0.100E-08 -999. 
-999. -999- 0.100E-08 

O.OOOE+OO -999. O.OOOE+OO 

O.OOOE+OO -999. O.OOOE+OO -999. 
1. 00 -999. O.OOOE+OO -999. 

-999- -999. 0.100E-08 

-999- -999- 0.100E-08 

1. 00 O.OOOE+OO O.OOOE+OO 1. 00 

PARAMETERS LIMITS 
MEAN STD DEY MIN MAX 

0.500E-01 -999. 0.100E-08 100. 
0-300 -999. O.lOOE-08 0.990 
1. 70 -999. 0.100E-01 5.00 
30.0 -999. 0.100E-08 

0.100 -999. 0.100E-08 

30.0 -999. 0.100E-06 

O.lOOE-01 -999. 0.100E-07 -999. 
-999. -999. 0.100E-09 

1. 00 -999. 1. 00 

1. 00 -999. -999. -999. 
-999. -999. 0.100E-02 

-999. -999. -999. -999. 
20.0 -999. O.OOOE+OO 100. 
7.00 -999. 0.300 14-0 

O.OOOE+OO -999. O.lOOE-05 1. 00 
1. 00 -999. 1. 00 -999. 

O.OOOE+OO -999. O.OOOE+OO 360. 
O.OOOE+OO -999. O.OOOE+OO 1. 00 

Montgomery Watson *P.O. Box 774018, Steamboat Springs, Colorado 80477 (970) 879-6260 
InftMedia * 1717 Lmtisiana BoukvtlT'd N.E., Albuquerque, New Mexico 8 7110 (505) 25 5-6200 



W:WP/602/Wuiw-

Jamtary 2000 

DEFAULT 
CASE 

Final* Groundwater Monitoring Watier Request* Triassic Park Faciliry ~Appendix C 

TRIAL2 
MUL TIMED INPUT AND OUTPUT FILES 
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GENERAL DATA 

CHEMICAL NAME FORMAT(80A1) 
DEFAULT CHEMICAL 

ISOURC ROUTE NT IYCHK PALPH APPTYP 
•••OPTION OPTAIR RUN MONTE !STEAD !OPEN IZCHK LANDF COMPLETE 

2 0 DETERMINISTIC 500 0 25 

XST 

• +• TIME 
2000.00 
3000.00 
4000.00 

STEPPING PARAMETERS 
2100.00 2200.00 
3100.00 3200.00 
4100.00 4200.00 

END GENERAL 

FOR SATURATED ZONE MODEL 
2300.00 2400.00 2500.00 
3300.00 3400.00 3500.00 
4300.00 4400.00 

CHEMICAL SPECIFIC VARIABLE DATA 
ARRAY VALUES 

CHEMICAL SPECIFIC VARIABLES 

VARIABLE NAME UNITS 

1 0 90.0 

2600.00 
3600.00 

2700.00 
3700.00 

0 1 

2800.00 
3800.00 

2900.00 
3900.00 

DISTRIBUTION PARAMETERS 
MEAN STD DEV 

LIMITS 
MIN MAX 

....... lr ........... * ••••••••••• ****••••••*•· .. •••• ................................................................................ . 
Solid phase decay coeff (1/yr) 
Diss phase decay coeff (1/yr) 
Overall chem dey coeff (1/yr) 
Acid cataly hydrol rte(l/M-yr) 
Neutral hydrol rate cons (1/yr) 

6 Base cataly hydrol rte (1/M-yr) 
7 Reference temperature (C) 
8 Normalized distrib coeff(ml/g) 
9 Distribution coefficient 

10 Biodegrad coef(sat zone) (1/yr) 
11 Air diffusion coeff (cm2/s) 
12 Ref temp for air diffusion (C) 
13 Molecular weight (g/mole) 
14 Mole fraction of solute 
15 Solute vapor pressure (mm Hg) 
16 Henry's law cons (atm-m'3/M) 
17 Not in use 
18 Not in use 
19 Not in use 
END ARRAY 

END CHEMICAL SPECIFIC VARIABLE DATA 

SOURCE SPECIFIC VARIABLE DATA 
ARRAY VALUES 

SOURCE SPECIFIC VARIABLES 

VARIABLE NAME 

Infiltration rate (m/yr) 
Area of waste disp unit (m'2) 
Duration of pulse (yr) 
Spread of contaminant srce (m) 
Recharge rate (m/yr) 
Source decay constant (1/yr) 

7 lnit cone at landfill (mg/1) 
8 Length scale of facility (m) 
9 Width scale of facility (m) 

END ARRAY 

END SOURCE SPECIFIC VARIABLE DATA 

VFL UNSATURATED FLOW MODEL PARAMETERS 

CONTROL PARAMETERS 
DUMMY NMAT 

7 

END CONTROL PARAMETERS 

KPROP 
1 

DUMMY 
1 

SATURATED MATERIAL PROPERTY PARAMETERS 
ARRAY VALUES 

SATURATED MATERIAL VARIABLES 

VARIABLE NAME 

Sat hydraulic conduct (cm/hr) 
Unsaturated zone porosity 
Air entry pressure head (m) 
Depth of the unsat zone (m) 

UNITS 

NVFLAY 
1 

UNITS 

-1 
-1 
-1 

0 

-1 

0 
0 
0 

DISTRIBUTION 

0 
-1 

0 
-1 
-1 

DISTRIBUTION 

-999. -999. 
-999. -999. 
-999. -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
20.0 -999. 

O.OOOE+OO -999. 
-999. -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
20.0 -999. 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
-999. -999. 
-999. -999. 
-999. -999. 

PARAMETERS 
MEAN STD DEV 

0.107E-01 -999. 
9. 00 -999. 

0.100E+04 -999. 
-999. -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 

1. 00 -999. 
-999. -999. 
-999. -999. 

PARAMETERS 
MEAN STD DEV 

0.170E-03 
0.230 
0.100 
183. 

-999. 
-999. 
-999. 
-999. 

O.OOOE+OO 0.100E+ll 
O.OOOE+OO 0.100E+11 
O.OOOE+OO 0.100E+11 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO 100. 
O.OOOE+OO -999. 
O.OOOE+OO 0.100E+11 
O.OOOE+OO -999. 
O.OOOE+OO 10.0 
O.OOOE+OO 100. 
O.OOOE+OO -999. 
0.100E-08 1. 00 
O.OOOE+OO 100. 
0.100E-09 1. 00 
O.OOOE+OO 1. 00 
O.OOOE+OO 1. 00 
O.OOOE+OO 1. 00 

LIMITS 
MIN MAX 

0.100E-09 0.100E+11 
0.100E-01 -999. 
0.100£-08 -999. 
0.100E-08 0.100E+11 
O.OOOE+OO 0.100E+11 
O.OOOE+OO -999. 
0. OOOE+OO -999. 
0.100E-08 0.100E+ll 
0.100E-08 0.100E+ll 

LIMITS 
MIN 

0.100E-10 
0.100E-08 
O.OOOE+OO 
0.100E-08 

MAX 

0.100E+05 
0.990 
-999. 
-999. 
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END ARRAY 

END MATERIAL 
END 
SOIL MOISTURE PARAMETERS 

FUNCTIONAL COEFFICIENTS 
ARRAY VALUES 

FUNCTIONAL COEFFICIE VARIABLES 

VARIABLE NAME 

Final* Groundwater Monitoring Watier Request* Triassic Park Faciliry #Appendix C 

UNITS DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

*****"'**"*****************"*********************•********"'.*********••••••••••••+•*••••*****.***************************** 
Residual water content 

2 Brooks and Corey exponent, EN 
3 ALFA van Genuchten coefficient 
4 BETA Van Genuchten coefficient 

END ARRAY 

END MATERIAL 
END 
END UNSATURATED FLOW 

VTP UNSATURATED TRANSPORT MODEL 
CONTROL PARAMETERS 

NLAY DUMMY IADU !SOL 
1 20 1 1 

WTFUN 
1. 200 

END CONTROL PARAMETERS 
TRANSPORT PARAMETER 
ARRAY VALUES 

UNSATURATED TRANSPOR VARIABLES 

VARIABLE NAME 

1 Thickness of layer (m) 
2 Longit disper of layer (m) 
3 Percent organic matter 
4 Bulk dens of soil layer (g/cc) 
5 Biological decay coeff (1/yr) 

END ARRAY 

END LAYER 
END UNSATURATED TRANSPORT PARAMETERS 
END TRANSPORT MODEL 
AQUIFER SPECIFIC VARIABLE DATA 
ARRAY VALUES 

AQUIFER SPECIFIC VARIABLES 

VARIABLE NAME 

1 Particle diameter (em) 
2 Aquifer porosity 
3 Bulk density (g/cc) 
4 Aquifer thickness (m) 
5 Mixing zone depth (m) 
6 Hydraulic conductivity (m/yr) 
7 Hydraulic Gradient 
8 Grndwater seep velocity (m/yr) 

Retardation coefficient 
10 Longitudinal dispersivity (m) 
11 Transverse dispersivity (m) 
12 Vertical dispersivity (m) 
13 Temperature of aquifer (C) 
14 pH 
15 Organic carbon content (fract) 
16 Receptor distance from site (m) 

17 Angle off center (degree) 
18 Z-dist from watertable (fract) 
END ARRAY 

END AQUIFER SPECIFIC VARIABLE DATA 

END ALL DATA 

N 
18 

UNITS 

UNITS 

NTEL 
3 

NGPTS 
104 

0.116 -999. 
-999. -999. 
0.500E-02 -999. 
1. 09 -999. 

NIT 
2 

DUMMY 
1 

DISTRIBUTION PARAMETERS 
MEAN STD DEV 

183. -999. 
-1 1. 00 -999. 

O.OOOE+OO -999. 
1.83 -999. 

O.OOOE+OO -999. 

DISTRIBUTION PARAMETERS 
MEAN STD DEV 

0.500E-01 -999. 
0.300 -999. 
1. 70 -999. 

0 30.0 -999. 
-1 0.100 -999. 

0 30.0 -999. 
0 0.100E-01 -999. 

-1 -999. -999. 
-1 1. 00 -999. 
10 1. 00 -999. 
10 -999. -999. 
10 -999. -999. 

0 20.0 -999. 
0 7.00 -999. 
0 O.OOOE+OO -999. 

1. 00 -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 

0.100E-08 
O.OOOE+OO 
O.OOOE+OO 
1. 00 

DUMMY 
1 

1. 00 
10.0 
1. 00 
5. 00 

LIMITS 
MIN MAX 

0.100E-08 -999. 
0.100E-02 0.100E+05 
O.OOOE+OO 100. 
0.100E-01 5.00 
O.OOOE+OO -999. 

LIMITS 
MIN MAX 

0.100E-08 100. 
0.100E-08 0. 990 
0.100E-01 5.00 
0.100E-08 0.100E+06 
0.100E-08 0.100E+06 
0.100E-06 0.100E+09 
0 .100E-07 -999. 
0 .100E-09 0.100E+09 
1. oo 0.100E+09 

-999. -999. 
0.100E-02 0.100E+05 
-999. -999. 
O.OOOE+OO 100. 
0.300 14.0 
O.lOOE-05 1. 00 
1. oo -999. 

O.OOOE+OO 360. 
O.OOOE+OO 1. 00 
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1 

1 

u. s. E N V I R 0 N M E N T A L P R 0 T E C T I 0 N A G E N C Y 

X P 0 S U R E A S S E S S M E N T 

M U L T I M E D I A M 0 D E L 

MULTIMED (Version 1.01, June 1991) 

Run options 

DEFAULT 

CASE 
Chemical simulated is DEFAULT CHEMICAL 

Option Chos~n 
Run was 

Saturated and unsaturated zone models 
DETERMIN 

Infiltration input by user 
Run was transient 
Reject runs if Y coordinate outside plume 
Reject runs if Z coordinate outside plume 
Gaussian source used in saturated zone model 

UNSATURATED ZONE FLOW MODEL PARAMETERS 
(input parameter description and value) 

NP - Total number of nodal points 
NMAT - Number of different porous materials 
KPROP - Van Genuchten or Brooks and Corey 
IMSHGN - Spatial discretization option 
NVFLAYR - Number of layers in flow model 

OPTIONS CHOSEN 

Van Genuchten functional coefficients 
User defined coordinate system 

Layer information 

24 0 
1 
1 

LAYER NO. LAYER THICKNESS MATERIAL PROPERTY 

183.00 

DATA FOR MATERIAL 

VADOSE ZONE MATERIAL VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS 
MEAN STD DEV 

-----------
O.lOOE+OS 

Saturated hydraulic conductivity cm/hr CONSTANT O.l70E-03 -999. 

Unsaturated zone porosity CONSTANT 0.230 -999. 
Air entry pressure head m CONSTANT 0.100 -999. 
Depth of the unsaturated zone m CONSTANT 183. -999. 

Montgomery W atron *P.O. Box 774018, Steamboat Springs, Colorado 80477 (970) 879-6260 
InjiMedia * 1717 Uuisiana Boukvard N.E.,Albuquerque, NCJJ' Mexico 87110 (505) 255-6200 

LIMITS 
MIN MAX 

O.lOOE-10 

0.100E-08 0.990 
O.OOOE+OO -999. 
O.lOOE-08 -999. 
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VARIABLE NAME 

Residual water content 
Brook and Corey exponent,EN 
ALFA coefficient 
Van Genuchten exponent, ENN 

UNSATURATED ZONE TRANSPORT MODEL PARAMETERS 

- Number of different layers used 

DATA FOR MATERIAL 

VADOSE ZONE FUNCTION VARIABLES 

UNITS 

1/cm 

DISTRIBUTION 

CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 

NLAY 
NTSTPS 
DUMMY 
ISOL 

- Number of time values concentration calc 
1 

40 
1 
1 

18 
3 

- Not presently used 
- Type of scheme used in unsaturated zone 

N - Stehfest terms or number of increments 
NTEL - Points in Lagrangian interpolation 
NGPTS - Number of Gauss points 

NIT - Convolution integral segments 
IBOUND - Type of boundary condition 
ITSGEN - Time values generated or input 
TMAX - Max simulation time 
WTFUN - Weighting factor 

OPTIONS CHOSEN 

Stehfest numerical inversion algorithm 
Nondecaying pulse source 

104 
2 
2 
1 

0.0 
1.2 

Computer generated times for computing concentrations 

1 

DATA FOR LAYER 

VADOSE TRANSPORT VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION 

-----------
Thickness of layer m CONSTANT 

Longitudinal dispersivity of layer m DERIVED 

0.100E+05 
Percent organic matter CONSTANT 

Bulk density of soil for layer g/cc CON~TANT 

Biological decay coefficient 1/yr CONJTANT 

CHEMICAL SPECIFIC VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION 

-----------
Solid phase decay coefficient 1/yr DERIVED 

0.100E+l! 
Dissolved phase decay coefficient 1/yr DERIVED 

0.100E+11 
Overall chemical decay coefficient 1/yr DERIVED 

0.100E+11 
Acid catalyzed hydrolysis rate 1/M-yr CONSTANT 

Neutral hydrolysis rate constant 1/yr CONSTANT 

Base catalyzed hydrolysis rate 1/M-yr CONSTANT 
Reference temperature c CONSTANT 

Normalized distribution coefficient m1/g CONSTANT 
Distribution coefficient DERIVED 

0.100E+11 
Biodegradation coefficient (sat. zone) 1/yr CONSTANT 
Air diffusion coefficient cm2/s CONSTANT 
Reference temperature for air diffusion c CONSTANT 

Molecular weight g/M CONSTANT 

Mole fraction of solute CONSTANT 

Vapor pressure of solute nun Hg CONSTANT 

Henry's law constant atm-m"3/M CONSTANT 
Overall 1st order decay sat. zone 1/yr DERIVED 

Not currently used CONSTANT 

Not currently used CONSTANT 

SOURCE SPECIFIC VARIABLES 

PARAMETERS 
MEAN STD DEV 

0.116 
-999. 

-999. 
-999. 

0.500E-02 -999. 
1. 09 -999. 

PARAMETERS 
MEAN STD DEV 

183. -999. 
1. 00 -999. 

O.OOOE+OO -999. 
1. 83 -999. 

O.OOOE+OO -999. 

PARAMETERS 
MEAN STD DEV 

-999. -999. 

-999. -999. 

-999. -999. 

O.OOOE+OO -999. 
0. OOOE+OO -999. 
O.OOOE+OO -999. 
20.0 -999. 

O.OOOE+OO -999. 
-999. -999. 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
20.0 -999. 

0. OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO O.OOOE+OO 
-999. -999. 
-999. -999. 

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

InfzMedia * 1717 Louisiana Boulevard N.E., Albuquerque, New Mexi&o 8 7110 (SOS) 25 S-6200 

LIMITS 
MIN MAX 

0.1DOE-08 
O.OOOE+OO 
0. OOOE+OO 

1. 00 

1. 00 
10.0 
1. 00 
5.00 

LIMITS 
MIN MAX 

0.100E-08 -999. 
0.100E-02 

O.OOOE+OO 100. 
0.100E-01 5.00 
O.OOOE+OO -999. 

LIMITS 
MIN MAX 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
0. OOOE+OO -999. 
O.OOOE+OO 100. 
O.OOOE+OO -999. 
O.OOOE+OO 

O.OOOE+OO -999. 
0. OOOE+OO 10.0 
O.OOOE+OO 100. 
O.OOOE+OO -999. 
0 .lOOE-08 1. 00 
O.OOOE+OO 100. 
0.100E-09 1. 00 
O.OOOE+OO 1.00 
O.OOOE+OO 1. 00 
O.OOOE+OO 1. 00 
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O.J00E+11 

0.100E+11 

0.100E+11 

0.100E+11 

0.100E+11 

-----------

0.100E+06 

0.100E+06 

0.100E+09 

0.100E+09 

0.100E+09 

O.!OOE+05 

VARIABLE NAME 

Infiltration rate 

Area of waste disposal unit 
Duration of pulse 
Spread of contaminant source 

Recharge rate 

Source decay constant 
Initial concentration at landfill 
Length scale of facility 

Width scale of facility 

Near field dilution 

VARIABLE NAME 

Particle diameter 
Aquifer porosity 
Bulk density 
Aquifer thickness 

Source thickness (mixing zone depth) 

Conductivity (hydraulic) 

Gradient (hydraulic) 
Groundwater seepage velocity 

Retardation coefficient 

Longitudinal dispersivity 
Transverse dispersivity 

Vertical dispersivity 
Temperature of aquifer 
pH 
Organic carbon content (f.t:action) 
Well distance from site 
Angle off center 
Well vertical distance 

UNITS DISTRIBUTION PARAMETERS 
MEAN STD DEV 

rn/yr CONSTANT 0.107E-01 -999. 

rn'2 CONSTANT 9.00 -999. 
yr CONSTANT O.JOOE+04 -999. 
rn DERIVED -999. -999. 

rn/yr CONSTANT O.OOOE+OO -999. 

1/yr CONSTANT O.OOOE+OO -999. 
rng/1 CONSTANT 1. 00 -999. 
rn DERIVED -999. -999. 

rn DERIVED -999. -999. 

DERIVED 1. DO O.OOOE+OO 

AQUIFER SPECIFIC VARIABLES 

UNITS DISTRIBUTION PARAMETERS 
MEAN STD DEV 

ern CONSTANT 0.500E-01 -999. 
CONSTANT 0.300 -999. 

glee CONSTANT 1. 70 -999. 
CONSTANT 30.0 -999. 

rn DERIVED 0.100 -999. 

m/yr CONSTANT 30.0 -999. 

CONSTANT O.lOOE-01 -999. 
rn/yr DERIVED -999. -999. 

DERIVED 1. 00 -999. 

rn FUNCTION OF X 1. 00 -999. 
rn FUNCTION OF X -999. -999. 

m FUNCTION OF X -999. -999. 
c CONSTANT 20.0 -999. 

CONSTANT 7.00 -999. 
CONSTANT O.OOOE+OO -999. 

rn CONSTANT 1. 00 -999. 
degree CONSTANT O.OOOE+OO -999. 

rn CONSTANT O.OOOE+OO -999. 

TIME CONCENTRATION 
-------------

0.2DOE+04 O.OOOOOE+OO 
0.210E+04 O.OOOOOE+OO 
0.220E+04 O.OOOOOE+OO 
0.230E+04 O.OOOOOE+OO 
0.240E+04 O.OOOOOE+OO 
0. 250E+04 O.OOOOOE+OO 
0. 260E+04 O.OOOOOE+OO 
0. 270E+04 O.OOOOOE+OO 
0.280E+04 O.OOOOOE+OO 
0.290E+04 O.OOOOOE+OO 
0. 300E+04 O.OOOOOE+OO 
0.310E+04 O.OOOOOE+OO 
0. 320E+04 O.OOOOOE+OO 
0.330E+04 0.32510E-01 
0.340E+04 0.70180E-01 
0.350E+04 0.11146E+00 
0. 360E+04 0 .15214E+OO 
0. 370E+04 0.19039E+OO 
0. 380E+04 0. 22435E+OO 
0. 390E+04 0.25200E+OO 
0.400E+04 0. 27285E+OO 
0.410E+04 0.28643E+OO 
0. 420E+04 0. 29290E+OO 
0. 4 30E+04 0 .29275E+OO 
0. 44 OE+04 0.28668E+OO 

Montgomery Watson *P.O. Box 774018, Steamboat Springs, Colorado 80477 (970) 879-6260 
InjiMedia * 1717 Louisiana Boulevard N.E.,Albuquerque, New Mexico 87110 (505) 255-6200 

LIMITS 
MIN MAX 

O.JOOE-09 

0.100E-01 -999. 
O.JOOE-08 -999. 
0.100E-08 

O.OOOE+OO 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
0.100E-08 

0.100E-08 

O.OOOE+OO 1. 00 

LIMITS 
MIN MAX 

0.100E-08 100. 
O.lOOE-08 0.990 
0.100E-01 5.00 
0.100E-08 

0.100E-08 

0.100E-06 

0.100E-07 -999. 
0.100E-09 

1. 00 

-999. -999. 
0 .100E-02 

-999. -999. 
O.OOOE+OO 100. 
0.300 14.0 
0.100E-05 1. 00 
1. 00 -999. 

O.OOOE+OO 360. 
O.OOOE+OO 1. 00 
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TRIAL3 
MULTIMED INPUT AND OUTPUT FILES 
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DEFAULT 
CASE 

GENERAL DATA 

CHEMICAL NAME FORMAT(80A1) 
DEFAULT CHEMICAL 

ISOURC ROUTE NT IYCIIK PALPH APPTYP 
* • 'OPTION OPT AIR RUN MONTE ISTEAD IOPEN IZCIIK LANDF COMPLETE 

1 2 0 DETERMINISTIC 500 0 25 

XST 

*** TIME 
2500.00 
3000.00 
3500.00 

STEPPING PARAMETERS 
2550.00 2600.00 
3050.00 3100.00 
3550.00 3600.00 

FOR SATURATED ZONE MODEL 
2650.00 2700.00 2750.00 
3150.00 3200.00 3250.00 
3650.00 3700.00 

EN'D GENERAL 

CHEMICAL SPECIFIC VARIABLE DATA 
ARRAY VALUES 

CHEMICAL SPECIFIC VARIABLES 

VARIABLE NAME 

Solid phase decay coeff (1/yr) 
Diss phase decay coeff (1/yr) 
Overall chem dey coeff (1/yr) 
Acid cataly hydrol rte(l/M-yr) 
Neutral hydro! rate cons (1/yr) 

6 Base cataly hydro! rte(l/M-yr) 
7 Reference temperature (C) 
8 Normalized distrib coeff(ml/g) 
9 Distribution coefficient 

10 Biodegrad coef(sat zone) (1/yr) 
11 Air diffusion coeff (cm2/s) 
12 Ref temp for air diffusion (C) 
13 Molecular weight (g/mole) 
14 Mole fraction of solute 
15 Solute vapor pressure (mm Hgl 
16 Henry's law cons (atm-m"3/M) 
17 Not in use 
18 Not in u:::e 
19 N"ot in use 
END ARRAY 

END CHEMICAL SPECIFIC VARIABLE DATA 

SOURCE SPECIFIC VARIABLE DATA 
ARRAY VALUES 

SOURCE SPECIFIC VARIABLES 

VARIABLE NAME 

1 Infiltration rate (m/yr) 
2 Area of waste disp unit (m"2) 
3 Du1·ation of pulse (yr) 
4 Spread of contaminant srce (m) 
5 Recharge rate (m/yr) 
6 Source decay constant (1/yr) 
7 Init cone at landfill (mg/ll 

Length scale of facility (m) 
Width scale of facility (m) 

END ARRAY 

END SOURCE SPECIFIC VARIABLE DATA 

VFL UNSATURATED FLOW MODEL PARAMETERS 

CONTROL PARAMETERS 
DUMMY NMAT 

7 

END CONTROL PARAMETERS 

KPROP 
1 

DUMMY 

SATURATED MATERIAL PROPERTY PARAMETERS 
ARRAY VALUES 

SATURATED MATERIAL VARIABLES 

VARIABLE NAME 

UNITS 

UNITS 

NVFLAY 

UNITS 

1 0 90-0 

2800.00 
3300.00 

2850.00 
3350.00 

2900.00 
3400.00 

2950.00 
3450.00 

DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

-1 -999. -999. O.OOOE+OO 0.100E+11 
-1 -999. -999. O.OOOE+OO 0.100E+11 
-1 -999. -999. O.OOOE+OO 0 .lOOE+ll 

O.OOOE+OO -999. O.OOOE+OO -999. 
0. OOOE+OO -999. O.OOOE+OO -999-
O.OOOE+OO -999. O.OOOE+OO -999. 

20.0 -999. O.OOOE+OO 100-
0 O.OOOE+OO -999. O.OOOE+OO -999. 

-1 -999. -999. O.OOOE+OO 0.100E+11 
O.OOOE+OO -999. O.OOOE+OO -999. 
O.OOOE+OO -999. O.OOOE+OO 10.0 
20.0 -999. O.OOOE+OO 100. 

0 O.OOOE+OO -999. O.OOOE+OO -999. 
0 O.OOOE+OO -999. 0.100E-08 1.00 
0 O.OOOE+OO -999. O.OOOE+OO 100. 

O.OOOE+OO -999. 0.100E-09 1.00 
-999. -999. O.OOOE+OO 1.00 
-999. -999. O.OOOE+OO 1.00 
-999. -999. O.OOOE+OO LOO 

DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

0.150E-01 -999. 0.100E-09 0.100E+l1 
9.00 -999. 0.100E-01 -999. 

0 0.100E+04 -999. 0.100E-08 -999. 
-1 -999. -999. 0.100E-08 O.lOOE+ll 

0 O.OOOE+OO -999. O.OOOE+OO 0.100E+11 
0 O.OOOE+OO -999. O.OOOE+OO -999. 
0 LOO -999- O.OOOE+OO -999. 

-1 -999. -999. 0 .lOOE-08 0.100E+11 
-1 -999. -999. 0.100E-08 0.100E+ll 

DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

... * ............ *** * ... ** **** ........ *"'* ** ........ **"' ..... * ..... * * ** *** lr ** ... ** * •• * *. * ... ** *** ** ***** * .... ** ••••••• **'** * * ***" ......... ***'** * ............ *** 
1 Sat hydraulic conduct (cm/hr) 0.360E-01 -999. 0.100E-10 0.100E+05 

Montgomery Watron *P.O. Box 774018, Steamboat Springs, Colorado 80477 (970) 879-6260 

lnfzMedia * 1717 Louisiana Boulevard N.E., Albuquerque, New Mexico 87110 (505) 255-6200 
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2 Unsaturated zone porosity 
3 Air entry pressure head (m) 
4 Depth of the unsat zone (m) 

END ARRAY 

END MATERIAL 
END 
SOIL MOISTURE PARAMETERS 

FUNCTIONAL COEFFICIENTS 
ARRAY VALUES 

FUNCTIONAL COEFE"ICIE VARIABLES 

VARIABLE NA!1E 

Residual water content 
2 Brooks and Corey exponent, EN 
3 ALFA van Genuchten coefficient 
4 BETA Van Genuchten coefficient 

END ARRAY 

END MATERIAL 
END 
END UNSATURATED FLOW 

VTP UNSATURATED TRANSPORT MODEL 
CONTROL PARAMETERS 

NLAY DUMMY IADU !SOL 
1 20 1 1 

WTFUN 
1. 200 

END CONTROL PARAMETERS 
TRANSPORT PARAMETER 
ARRAY VALUES 

UNSATURATED TRANSPOR VARIABLES 

VARIABLE NAME 

Thickness of layer (m) 

Longit disper of layer (m) 

Percent organic matter 
Bulk dens of soi 1 layer (g/cc) 
Biological decay coeff (1/yr) 

ElfD ARRAY 

ElfD LAYER 
ElfD UNSATURATED TRANSPORT PARAMETERS 
END TRANSPORT MODEL 
AQUIFER SPECIFIC VARIABLE DATA 
ARRAY VALUES 

AQUIFER SPECIFIC VARIABLES 

VARIABLE NAME 

1 Particle diameter (em) 

2 Aquifer porosity 
3 Bulk density (g/cc) 
4 Aquifer thickness (m) 

5 Mixing zone depth (m) 
6 Hydraulic conductivity (m/yr) 
7 Hydraulic Gradient 

Grndwater seep velocity (m/yr) 
Retardation coefficient 

10 Longitudinal dispersivity (m) 
11 Transverse dispersivity (m) 
12 Vertical dispersivity (m) 

13 Temperature of aquifer (C) 
14 pH 
15 Organic carbon content (fract) 
16 Receptor distance from site (m) 
17 Angle off center (degree) 
18 Z-dist from watertable (fract) 
END ARRAY 

END AQUIFER SPECIFIC VARIABLE DATA 

END ALL DATA 

Final* Groundwater Monitoring Watier Request* Triassic Park Facility • Appendix C 

UNITS 

N 

18 

UNITS 

UNITS 

NTEL 
3 

DISTRIBUTION 

NGPTS 
104 

0.300 
0.100 
1. 00 

-999. 
-999. 
-999. 

PARAMETERS 

0.100E-08 0.990 
O.OOOE+OO -999. 
0.100E-08 -999. 

LIMITS 
MEAN STD DEV MIN MAX 

0.116 
-999. 
0.500E-02 
1. 09 

NIT 
2 

-999. 
-999. 
-999. 
-999. 

DUMMY 
1 

0.100E-08 
O.OOOE+OO 
O.OOOE+OO 
1.00 

DUMMY 
1 

1. 00 
10.0 
1. 00 
5. 00 

DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

0 1. 00 -999. 0.100E-08 -999. 
-1 1.00 -999. 0.100E-02 0.100E+05 

O.OOOE+OO -999. O.OOOE+OO 100. 
1. 70 -999. 0.100E-01 5.00 

O.OOOE+OO -999. O.OOOE+OO -999. 

DISTRIBUTION PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

0.500E-01 -999. 0.100E-08 100. 
0.300 -999. O.lOOE-08 0. 990 
1. 70 -999. 0.100E-01 5.00 

0 3.00 -999. 0.100E-08 0.100E+06 
-1 0.100 -999. 0.100E-08 0.100E+06 

0 3.15 -999. 0.100E-06 0.100E+09 
0 0.100E-01 -999. 0.100E-07 -999. 

-1 -999. -999. 0.100E-09 0.100E+09 
-1 1. 00 -999. 1.00 0.100E+09 
10 1.00 -999. -999. -999. 
10 -999. -999. 0 .100E-02 0.100E+05 
10 -999. -999. -999. -999. 

0 20.0 -999. O.OOOE+OO 100. 
0 7.00 -999. 0. 300 1LO 

O.OOOE+OO -999. 0.100E-05 1. 00 
0.112E+04 -999. 1.00 -999. 
O.OOOE+OO -999. O.OOOE+OO 360. 
O.OOOE+OO -999. O.OOOE+OO 1. 00 

Montgomery Watron *P.O. Box 774018, Steamboat Springs, Colorado 80477 (970) 879-6260 
InfzMedia * 1717 I...ouisianaBoulevardN.E.,Albuquerque, New Mexico 87110 (505) 255-6200 
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1 
1 

1 

u. s. E N V I R 0 N M E N T A L P R 0 T E C T I 0 N A G E N C Y 

X P 0 S U R E A S S E S S M E N T 

M U L T I M E D I A M 0 D E L 

MULTIMED {Version 1.01, June 1991) 

Run options 

DEFAULT 

CASE 
Chemical simulated is DEFAULT CHEMICAL 

Option Chos~n Saturated and unsaturated zone models 
Run was DETERMIN 
Infiltration input by user 
Run was transient 
Reject runs if Y coordinate outside plume 
Reject runs if Z coordinate outside plume 
Gaussian source used in saturated zone model 

UNSATURATED ZONE FLOW MODEL PARAMETERS 
(input parameter description and value) 
NP - Total number of nodal points 
NMAT - Number of different porous materials 
KPROP - Van Genuchten or Brooks and Corey 
IMSHGN - Spatial discretization option 
NVFLAYR - Number of layers in flow model 

OPTIONS CHOSEN 

Van Genuchten functional coefficients 
User defined coordinate system 

Layer information 

240 
1 
1 

LAYER NO. LAYER THICKNESS MATERIAL PROPERTY 

1. 00 

DATA FOR MATERIAL 

VADOSE ZONE MATERIAL VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS 
MEAN STD DEV 

-----------
0.100E+05 

Saturated hydraulic conductivity cm/hr CONSTANT 0.360E-01 -999. 

Unsaturated zone porosity CONSTANT 0.300 -999. 
Air entry pressure head rn CONSTANT 0.100 -999. 
Depth of the unsaturated zone CONSTANT ]. 00 -999. 

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

InfzMedia * 1717 Louisiana Boulevard N.E.,Aibuquerque, New Mexico 87110 (505) 255-6200 

LIMITS 
MIN MAX 

O.lOOE-10 

O.lOOE-08 0. 990 
O.OOOE+OO -999. 
O.lOOE-08 -999. 
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DATA FOR MATERIAL 

VADOSE ZONE FUNCTION VARIABLES 

VARIABLE NAME 

Residual water content 
Brook and Corey exponent,EN 
ALFA coefficient 
Van Genuchten exponent, ENN 

UNSATURATED ZONE TRANSPORT MODEL PARAMETERS 

UNITS 

1/cm 

NLAY - Number of different layers used 1 
NTSTPS - Number of time values concentration calc 40 
DUMMY - Not presently used 1 
!SOL - Type of scheme used in unsaturated zone 1 
N - Stehfest terms or number of increments 18 
NTEL - Points in Lagrangian interpolation 3 
NGPTS - Number of Gauss points 104 

NIT - Convolution integral segments 2 
IBOUND - Type of boundary condition 2 
ITSGEN - Time values generated or input 1 
TMAX - Max simulation time 0. 0 
WTFUN - Weighting factor 1.2 

OPTIONS CHOSEN 

Stehfest numerical inversion algorithm 
Nondecaying pulse source 
Computer generated times for computing concentrations 

1 

DISTRIBUTION 

CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 

DATA FOR LAYER 

VADOSE TRANSPORT VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION 

-----------
Thickness of layer m CONSTANT 
Longitudinal dispersivity of layer m DERIVED 

0.100E+05 
Percent organic matter CONSTANT 
Bulk density of soil for layer glee CONSTANT 
Biological decay coefficient 1/yr CONSTANT 

CHEMICAL SPECIFIC VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION 

-----------
Solid phase decay coefficient 1/yr DERIVED 

0. 100E+ll 
Dissolved phase decay coefficient 1/yr DERIVED 

0 .100E+ll 
Overall chemical decay coefficient 1/yr DERIVED 

0.100E+11 
Acid catalyzed hydrolysis rate 1/M-yr CONSTANT 
Neutral hydrolysis rate constant 1/yr CONSTANT 
Base catalyzed hydrolysis rate 1/M-yr CONSTANT 
Reference temperature c CONSTANT 
Normalized distribution coefficient m1/g CONSTANT 
Distribution coefficient DERIVED 

0 .100E+ll 
Biodegradation coefficient (sat. zone) 1/yr CONSTANT 
Air diffusion coefficient cm2/s CONSTANT 
Reference temperature for air diffusion c CONSTANT 
Molecular weight g/M CONSTANT 
Mole fraction of solute CONSTANT 
Vapor pressure of solute rom Hg CONSTANT 
Henry's law constant atm-m'3/M CONSTANT 
Overall 1st order decay sat. zone 1/yr DERIVED 
Not currently used CONSTANT 
Not currently used CONSTANT 

SOURCE SPECIFIC VARIABLES 

PARAMETERS 
MEAN STD DEV 

0.116 -999. 
-999. -999. 
0. 500E-02 -999. 

1.09 -999. 

PARAMETERS 
MEAN STD DEV 

1. 00 -999. 
1. 00 -999. 

O.OOOE+OO -999. 
1. 70 -999. 

O.OOOE+OO -999. 

PARAMETERS 
MEAN STD DEV 

-999. -999. 

-999. -999. 

-999. -999. 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
20.0 -999. 

O.OOOE+OO -999. 
-999. -999. 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
20.0 -999. 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO O.OOOE+OO 
-999. -999. 
-999. -999. 

Montgomery Watson *P.O. Box 774018, Steamboat Springs, Colorado 80477 (910) 879-6260 
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LIMITS 
MIN MAX 

0.100E-08 
O.OOOE+OO 
O.OOOE+OO 

1. 00 

1. 00 
10.0 
1. 00 
5.00 

LIMITS 
MIN MAX 

0 .100E-08 -999. 
0.100E-02 

O.OOOE+OO 100. 
0.100E-01 5.00 
O.OOOE+OO -999. 

LIMITS 
MIN MAX 

O.OOOE+OO 

0. OOOE+OO 

O.OOOE+OO 

O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO -999. 
O.OOOE+OO 100. 
O.OOOE+OO -999. 
O.OOOE+OO 

O.OOOE+OO -999. 
0. OOOE+OO 10.0 
0. OOOE+OO 100. 
0. OOOE+OO -999. 
0 .100E-08 1. 00 
0. OOOE+OO 100. 
0.100E-09 1. 00 
0. OOOE+OO 1. 00 
O.OOOE+OO 1. 00 
O.OOOE+OO 1. 00 
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VARIABLE NAME UNITS DISTRIBUTION 

-----------
Infiltration rate m/yr CONSTANT 

0.100E+11 
Area of waste disposal unit m'Z CONSTANT 
Duration of pulse yr CONSTANT 
Spread of contaminant source m DERIVED 

0.100E+11 
Recharge rate m/yr CONSTANT 

0.100E+11 
Source decay constant 1/yr CONSTANT 
Initial concentration at landfill mg/1 CONSTANT 
Length scale of facility m DERIVED 

0.100E+11 
Width scale of facility m DERIVED 

0.100E+11 
Near field dilution DERIVED 

AQUIFER SPECIFIC VARIABLES 

VARIABLE NAME 

-----------
Particle diameter 
Aquifer porosity 
Bulk density 
Aquifer thickness 

0.100E+06 
Source thickness (mixing zone depth) 

0.100E+06 
Conductivity (hydraulic) 

0.100E+09 
Gradient (hydraulic) 
Groundwater seepage velocity 

0.100E+09 
Retard at ion coefficient 

0.100E+09 
Longitudinal dispersivity 
Transverse dispersivity 

0.100E+05 
Vertical dispersivity 
Temperature of aquifer 
pH 
Organic carbon content (fraction) 
Well distance from site 
Angle off center 
Well vertical distance 

UNITS DISTRIBUTION 

em CONSTANT 
CONSTANT 

g/cc CONSTANT 
m CONSTANT 

m DERIVED 

m/yr CONSTANT 

CONSTANT 
m/yr DERIVED 

DERIVED 

m FUNCTION OF 
m FUNCTION OF 

m FUNCTION OF 
c CONSTANT 

CONSTANT 
CONSTANT 

m CONSTANT 
degree CONSTANT 

m CONSTANT 

TIME CONCENTRATION 

0.250E+04 0.12624E-05 
0.255E+04 0.15473E-05 
0.260E+04 0.18805E-05 
0.265E+04 0.22674E-05 
0.270E+04 0.27134£-05 
0.275£+04 0.32238£-05 
0. 280E+04 0. 38042£-05 
0.285E+04 0.44601E-05 
0.290E+04 0.51968£-05 
0.295E+04 0.60195E-05 
0.300E+04 0.69333E-05 
0.305£+04 0.79430E-05 
0.310E+04 0.90529E-05 
0.315E+04 0.10267E-04 
0.320E+04 0.11589E-04 
0.325£+04 0.13023E-04 
0.330E+04 0.14571E-04 
0.335E+04 0.16234£-04 
0.340E+04 0.18016E-04 
0.345E+04 0.19917E-04 
0.350E+04 0.21938E-04 
0.355E+04 0.24079E-04 
0.360E+04 0.26340E-04 
0. 365E+04 0. 28719E-04 
0.370E+04 0.31216E-04 

••' WARNING ••• Near field mixing factor is greater than 1. 
Mixing factor= 1.14 

X 
X 

X 

PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

0.150E-01 -999. 0.100E-09 

9. 00 -999. 0.100E-01 -999. 
0 .100E+04 -999. 0.100E-08 -999. 
-999. -999. 0.100E-08 

O.OOOE+OO -999. O.OOOE+OO 

O.OOOE+OO -999. O.OOOE+OO -999. 
1. 00 -999. O.OOOE+OO -999. 

-999. -999. 0.100E-08 

-999. -999. O.lOOE-08 

1. 00 O.OOOE+OO O.OOOE+OO 1. 00 

PARAMETERS LIMITS 
MEAN STD DEV MIN MAX 

0.500E-Ol -999. O.lOOE-08 100. 
0.300 -999. 0.100E-08 0.990 

1. 70 -999. 0.100E-01 5.00 
3.00 -999. 0.100E-08 

0.100 -999. 0.100E-08 

3.15 -999. 0.100E-06 

0.100E-01 -999. 0.100E-07 -999. 
-999. -999. 0 .100E-09 

1. 00 -999. 1. 00 

1. 00 -999. -999. -999. 
-999. -999. 0.100E-02 

-999. -999. -999. -999. 
20.0 -999. O.OOOE+OO 100. 
7.00 -999. 0.300 14.0 

O.OOOE+OO -999. 0.100E-05 1. 00 
0.112E+04 -999. 1. 00 -999. 
O.OOOE+OO -999. O.OOOE+OO 360. 
O.OOOE+OO -999. O.OOOE+OO 1. 00 
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Certification of suspension request demonstration: 

I hereby state that, to the best of my professional judgement, the information provided in this request 
for suspension of groundwater monitoring requirements for Triassic Park Facility landfill is accurate 
and complete and the request includes a demonstration that there is limited potential for migration of 
hazardous constituents from the landftll to the uppermost aquifer during the active life of the landftll 
and the post-closure care period and the demonstration is based upon: 

1. site-specific field measurements, sampling, and analysis of physical, chemical, and biological 
processes affecting contaminant fate and transport; and, 

2. contaminant fate and transport predictions that maximize contaminant migration and consider 
impacts on public health, welfare and environment. 

1/25/2000 __ 
Date 

1/24/2000 __ 
Date 

____ ____:Signed ____ _ 

Signature of qualified* groundwater scientist 

_David_Ellerbroek ______ _ 

Printed Name 

____ S.igned. _____ _ 

Signature of qualified* groundwater scientist 

__ Patrick_ Corser _______ _ 

Printed Name 

*Resumes are attached that demonstrates conformity with §l05.AG 

Montgomery Watron *P.O. Box 774018, Steamboat Springs, Colorar}q 80477 (970) 879-6260 
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DAVID A. ELLERBROEK, Ph.D 
SENIOR HYDROGEOLOGIST/GEOCHEMIST 

EDUCATION: 

Ph.D., Environmental Engineering, Colorado State University 
M.S., Environmental Science, Colorado School ofMines 
B.S., Geophysics, University ofColorado 

SUMMARY: 

Dr. Ellerbroek is responsible for conducting hydrological and geochemical investigations 
in support of mining, environmental and engineering projects. His background includes 
14 years experience in mining and multidisciplinary environmental projects. Particular 
areas of expertise include groundwater hydrology, geochemistry, analysis of acid rock 
drainage (ARD) potential in tailings and waste rock, unsaturated flow modeling, reactive 
transport modeling, geostatistics and investigation ofwater and solute movement through 
constructed landforms such as tailings dams, waste rock dumps and mine pit lakes. Dr. 
Ellerbroek has conducted several large environmental programs for mining clients 
including evaluation of saturation and sulfide oxidation rates in partially-saturated tailings, 
predicting long-term water quality in seepage from tailings dams, developing cover 
systems to limit ARD from tailings and evaluating waste rock geochemistry. He has 
presented several papers on these subjects at conferences and in referred journals. 
International project experience includes Australia, Chile, China, Indonesia, Peru, 
Romania and the United Kingdom. 

MINING EXPERIENCE 

Senior Geochemist, Thompson Creek Mining, Supplemental Environmental Impact 
Statement, USA 
Performed numeric modeling to predict long-term water quality in seepage from the 
tailing impoundment and embankment. Reviewed data from static and kinetic 
geochemical testing to predict the potential for the development of ARD. Modeled 
potential impacts to surface water quality from ARD for the No-Action and Proposed
Action Alternatives. Reviewed all geochemical information for the EIS and developed 
sections ofthe EIS concerned with geochemistry and water quality. 

Project Manager/Senior Geochemist and Hydrogeologist, Southern Peru Limited, 
Torata Flood Control Project, Peru 
Managed production of the Environmental Impact Assessment for the Terata Flood 
Control Project. Developed geochemical and hydrogeologic programs in support of the 
Torata Flood Control Project. Developed a geochemical testing program for waste rock at 
the site that was presented to and approved by the Ministry of Energy and Mines. 
Performed water balance and unsaturated flow modeling to estimate infiltration rates 
through waste rock. Investigated hydrologic and geochemical issues associated with pit 
expansion, river diversion and storage of mine waste. Developed a groundwater 
characterization program in support of the river diversion and pit expansions studies. 

Montgomery Watson *P.O. Box 774018, Steam boat Springs, Colorado 804 77 (9 70) 8 79-6260 
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Project Manager/ Senior Geochemist and Hydrogeologist, Southern Peru Copper, 
Toquepala Baseline and Environmental Impact Studies, Peru 
Managed production of two environmental impact assessments for expansion of the 
SXIEW facility and waste dump leaching at the Toquepala Mine. Developed a 
geochemical testing program for characterizing ARD potential from waste rock. Data 

generated from of these studies were used to evaluate potential impacts from ARD and 
waste rock seepage to downgradient water quality. Evaluated mitigation strategies for 

ARD at the site. 

Senior Geochemist, Third Party EIS, McDonald Gold Project, Montana, USA 
Reviewed data predicting waste rock seepage rates and acid rock drainage potential from 

waste rock and tailings. Evaluated geochemical issues associated with disposal of pit 
water, land application areas and pit lake water quality. Assisted in production of reports 

detailing background geochemistry, water quality and ARD potential at the site. 

Senior Hydrogeologist/Geochemist, Renison Bell Tin Mine, Evaluation of Close-out 
Options for Sulfidic Tailings, Tasmania, Australia. 
Investigated close-out options for three sulfidic tailings dams. Responsibilities included 
design and performance of hydrochemical studies to evaluate sulfide oxidation rates, 
water balance and factors determining water quality in the tailings dam system. 
Conducted unsaturated flow modeling to evaluate the effectiveness of a wet cover to 
minimize oxygen diffusion and sulfide oxidation in the tailings. Modeled oxygen 
diffusion and sulfide oxidation in the tailings for a range of climatic conditions and 
different cover designs. This site represents the first attempt to design a wet cover for 
mitigation of sulfidic tailings in Australia. 

Senior Geochemist, CDE Chilean Mining Corporation, Furioso Geochemical Studies, Chile 

(in progress) 
Developed a geochemical testing program for the Furioso Environmental Impact 
Statement. Developed a testing program based on static and kinetic geochemical testing 
to meet Chilean requirements. Reviewed geochemical and geologic data to predict the 

potential for development of ARD from tailings and waste rock at the site. 

Senior Hydrogeologist/Geochemist, BHP Coal, Hydrology of Final Voids, 
Queensland, Australia. 
Investigated water and solute movement in coal spoil to develop strategies for long term 

management of water (both quantity and quality) in final voids created by coal mining. 

Developed a groundwater flow model for the coal spoil and final void system. Performed 
unsaturated flow modeling for coal spoil to evaluate recharge rates to the final void. 

Evaluated solute mobilization and transport in the spoil using results from column and 

batch leach tests. Assessed the potential mobility of selenium, arsenic and molybdenum 

in the subsurface based on groundwater modeling and column leach test results. 

Senior Hydrologist/Geochemist, Western Mining Company, Tailings Dam Close-out 
Options, Western Australia. 
Provided technical review and support to evaluate close-out options for sulfidic tailings. 
Provided third party review of the site characterization program and results. Evaluated 

Montgomery Watson* P.O. Box 774018, Steamboat Springs, Colorado 80477 (970) 879-6260 
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alternative mitigation strategies with respect to hydrochemical impacts and water quality. 
Assisted in design of a revised characterization study. 

Project Manager/Senior Hydrologist, Hamersley Iron Pty, Ltd., Pit Lake Hydrology 
and Water Quality, Western Australia. 
Developed a program to review pit lake modeling practices in the United States and 
performed numeric modeling to estimate water quality in the Yandi Pit in the Pilbara 
region of Western Australia. Reviewed several studies of pit lake modeling including 
Gold Quarry, Goldstrike and Twin Creek Mines. These studies were used to assist 
Hamersley in design of their pit lake modeling program. Meet with regulators to discuss 
regulations pertaining to pit lake quality and re-injection of water :from pit dewatering. 

Project Manager/Senior Hydrogeologist, Jabiluka Uranium Mine, Boyweg 
Groundwater Investigation, Northern Territory, Australia. 
Performed a hydrogeologic characterization and groundwater modeling study to 
investigate potential impacts :from dewatering of the Jabiluka Mine on the Boyweg Site 
which is an aboriginal sacred site. Developed a conceptual hydrogeologic model for the 
region based on hydraulic and geochemical data and used this model to estimate potential 
impacts :from dewatering at the mine. 

Project Manager/Senior Hydrologist, Ranger Uranium Mine, Hydrogeologic 
Characterization, Northern Territory, Australia. 
Developed a program to investigate the hydrologic and geochemical consequences of 
tailings storage in mine pits. Reviewed all previous hydrologic investigations and 
designed a program for hydrologic characterization of the overall site. Investigated 
surface water and groundwater interaction in support of the hydrologic characterization 
and tailings storage programs. Assisted in writing sections of the Environmental Impact 
Statement for the Jabiluka project concerning tailings disposal and hydrogeologic issues. 

Research Scientist, Australian Centre for Minesite Rehabilitation Research. 
Brisbane, Australia. 
Presented a lecture discussing management options and factors controlling water quality 
in mine pit lakes to mining industry representatives. Issues which were discussed 
included predicting long term water quality and the water balance of mine pit lakes. The 
lecture also covered relevant examples :from Australia and factors for consideration during 
design of field monitoring studies. 

Senior Hydrologist, Worsley Aluminum Company. Western Australia. 
Designed a study to evaluate sources of water in underground mine workings using 
groundwater dating techniques. 

Senior Hydrologist, P. T. Freeport Indonesia, Irian Jaya, Indonesia. 
Designed and performed hydrologic and geochemical studies of tailings transport in a 
river system. Assisted in preparation of the ANDAL. Designed, operated, and maintained 
automated data collection stations for collection of hydrologic and meteorological data. 
Evaluated environmental impacts :from riverine disposal of tailings including the fate and 
transport of metals in the river system and performed geochemical modeling. 
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Research Scientist, Chinese Academy of Science, Peoples Republic of China. 
Participated in a scientific exchange between the Peoples Republic of China and Australia 
to evaluate the long term hydrologic consequences of coal mining. Developed a research 
program to investigate issues associated with subsidence and impacts to groundwater from 
coal mining. 

Project Hydrologist, Bureau of Land Management, Circle Mining District,. Alaska. 
Performed field studies evaluating the geomorphology and water quality of placer mined 
streams. Measured and compared geomorphologic and water quality parameters in 
watersheds with and without mining. Developed hydrologic criteria for rehabilitation of 
placer mined streams. 

Research Assistant, United States Geological Survey, Tennessee Park, Colorado. 
Assisted in development of a groundwater and water quality monitoring program to 
characterize hydrochemical processes in a natural wetland receiving acid mine drainage. 
Installed piezometers and collected water quality samples. 

Research Assistant, Colorado School of Mines, Golden, Colorado. 
Assisted with various projects evaluating the ability of natural and man-made wetlands to 
attenuate metals and acidity associated with acid mine drainage. Worked on field surveys, 
collected and analyzed water quality samples, and performed microbiological testing. 

ENVIRONMENTAL EXPERIENCE 

Project Manager/Geostatistian, Rocky Flats Soils Program, Golden, Colorado. 
Managed the Soils Program at Rocky Flats and performed geostatistical studies to 
evaluate the spatial distribution of plutonium in soils surrounding the site. Performed 
probability kriging to determine probability of exceeding background and regulatory 
levels for plutonium in soils in and near the Rocky Flats Site. The probability kriging 
provided a risk-based approach for evaluating remediation options and potential exposure 
levels. 

Project Manager, Hydrogeologic Characterization Report, Rocky Flats, Golden, 
Colorado. 
Managed production of the Hydrogeologic Characterization Report for Rocky Flats 
including technical oversight of all work. Activities included description of the 
hydrogeologic setting, analyzing surface water and groundwater interaction, defining 
hydrostratigraphic units, and reviewing hydraulic data. The report incorporated all 
existing information to construct a conceptual hydrogeologic model that is used for 
remedial investigations and regulatory activities at the site. 

Senior Hydrologist, Well Evaluation Report, Rocky Flats, Golden, Colorado. 
Reviewed and assisted in writing chapters of the well evaluation report dealing with 
hydrology and geochemistry. The well evaluation report evaluated the groundwater 
monitoring network at Rocky Flats. 

Senior Hydrologist/Statistician, RCRA Groundwater Monitoring Report, Rocky 
Flats, Golden, Colorado. 

Montgomery Watron *P.O. Box 774018, Steamboat Springs, Colorat:/1; 80477 (970) 879-6260 

lnfiMedia * 1717 Louisiana Boulevard NE., Albuquerque, New Mexico 87110 (505) 255-6200 



W.·WP/(J()2/Wain-

January 2000 Final* Groundwater Monitoring Warier Request* Triassic Park Facilt!J ~Appendix D 

Developed statistical programs and supervised statistical analysis for the 1993 RCRA 
Groundwater Monitoring Report at Rocky Flats. 

Senior Hydrogeologist, Hazardous Waste Landfill, New Mexico. 
Assisted in evaluation of potential solute migration rates through a constructed liner and 
natural materials as part of a permit application for a hazardous waste landfill. 

Project Manager/Senior Hydrogeologist, DNAPL Assessment, Confidential Client. 
Evaluated historic waste management practices and monitored levels of Dense Non

Aqueous Liquids in groundwater in support of a property transfer. Presented results of the 

investigation to the legal department and Board of Directors. 

Project Hydrologist, OU7 Hydrogeology, Rocky Flats, Golden, Colorado. 
Characterized hydrogeologic conditions at the landfill at Rocky Flats (OU7) in support of 

the remedial investigation. 

Project Hydrologist, OUll Hydrogeology, Rocky Flats, Golden, Colorado. 
Assisted in evaluation ofhydrogeologic conditions at OUll (Rocky Flats) in support of 
the remedial investigation. 

Senior Hydrologist, Los Alamos NPDES Permit Application, Los Alamos, New 
Mexico. 
Performed hydrologic and water quality assessments in support of the NPDES permit 

application including field characterization and modeling. 

Project Hydrologist, Baseline Environmental Assessment, Romania. 
Characterized and documented baseline hydrogeologic conditions and water quality in an 

exploration area for an international oil firm. 

Project Manager, Contaminated Sites Assessment Program, United Kingdom. 
Developed a contaminated sites assessment program for a client in the United Kingdom 
including soil and water sampling protocols. 

Project Hydrologist, Glacier National Park Flood Assessment, Montana. 
Performed field work, HEC2 modeling, and sediment transport analysis to support flood 
plain mapping. 

Project Hydrologist, Gulkana National Wild and Scenic River, Alaska. 
Performed field work and hydrologic modeling to support the application of the first 
instream flow water right in Alaska. 
Project Hydrologist, Delat National Wild and Scenic River, Alaska. 
Performed field work and hydrologic modeling to support the application for an instream 

flow water right. 

Research Assistant, Agricultural Chemical in Groundwater, San Luis Valley, 
Colorado. 
Conducted a two year study as part of dissertation research evaluating the occurrence of 

pesticides and nitrates in groundwater. Performed detailed unsaturated flow modeling 
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describing the movement of pesticides in soil and the role of preferential flow processes. 
Conducted a stochastic analysis using Monte Carlo techniques to evaluate the relative 

importance of intrinsic and extrinsic sources ofvariability on pesticide transport. 
Evaluated the impact ofbest management practices on pesticide migration through the 

soil. 

PUBLICATIONS I PRESENTATIONS: 

Ellerbroek D.A., and D.R. Jones, 1997, Hydrochemical Characterization to Support 
Decommissioning of Sulfidic Tailings, Tailings and Mine Waste 97, Fort Collins, 
Colorado. 

Ellerbroek, D.A., D.S. Durnford, and J.C. Loftis, 1998, Modeling Pesticide Transport in 
an Irrigated Field Soil with Varying Water Application and Hydraulic 
Conductivity, Journal ofEnvironmental Quality, Vol.27 p. 796-825. 

Jones, D.R., Ellerbroek, D.A., and L.R. Townley, 1997, The Hydrology and Water 
Quality ofFinal Mining Voids, 22nd Annual Minerals Council of Australia 

Environmental Workshop. Adelaide, S.A., Australia 

Jones, D.R., Ellerbroek, D.A., Hajinakitas J., and D. Blowes, 1997, Coupled Hydrological 
and Geochemical Modeling to Assess the Performance of a Wet Cover for Tailings 
Close-Out, 22nd Annual Minerals Council of Australia Environmental Workshop. 
Adelaide, S.A., Australia 
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Jones, D.R., Ellerbroek, D.A., and H. Laszczyk, 1997, Evaluating Close-Out Options for 
Acid Generating, Tailings, Fourth International Conference on Acid Rock 
Drainage, Vancouver, Canada. 

Ellerbroek D.A., D.R. Jones, and L.R. Townley, 1996, Managing the Hydrology and 
Water Quality ofFinal Voids After Mining, Workshop on Post-Mining Landform 
Stability and Design, Australian Centre for Minesite Rehabilitation Research, 
Brisbane, Australia. 

Ellerbroek D.A., D.R. Jones, L.R. Townley, and J.C Eames, 1996, Hydrology and 
Geochemistry of Coal Spoil and Final Voids, in Subsurface Hydrologic Responses 
to Land Cover and Land Use Changes, edited by Makoto Taniguchi, Kluwer 
Academic Press. 

Ellerbroek D.A., D.R. Jones, and L.R. Townley, 1996, Water and Solute Movement in 
Coal Spoil, Western Pacific Geophysics Meeting, Brisbane, Australia. 

Ellerbroek, D.A., 1996 Review of Ranger Minesite Hydrology in Relation to Contaminant 
Transport (Technical Report for Energy Resources of Australia, Ltd.). 

Litaor, M.I., D.A. Ellerbroek, and L.E. Allen, 1995, Comprehensive Appraisal of 
Plutonium-239+240 in Soils of Colorado: A Basis for Risk Analysis, Health 
Physics (69) 923-935 

Ellerbroek, D.A., M.I. Litaor, and L.E. Allen, 1995 Assessment ofPlutonium-239+240 
Contamination in Soils near the former Rocky Flats Site using Nonparametric 
Geostatistics, International Conference on Modelling and Simulation, Newcastle, 
NSW, Australia. 

Ellerbroek, D.A. and L.R. Townley, 1995, A review of processes affecting the water and 
solute balance of final voids, CSIRO Minesite Rehabilitation Research Program, 
Perth, Australia. 

Townley L.R. and D.A. Ellerbroek, 1995, Review ofHydrologic Data at Possum Pit, 
CSIRO Minesite Rehabilitation Research Program, Perth, Australia. 

Townley L.R. and D.A. Ellerbroek, 1995 Water Movement in the Possum Pit Transect, 
CSIRO Minesite Rehabilitation Research Program, Perth, Australia. 

Department ofEnergy, 1995, Hydrogeologic Characterization Report for the Rocky Flats 
Site, Golden, Colorado (Project Manager). 

Department of Energy, 1994, Well Evaluation Report for the Rocky Flats Site, Golden, 
Colorado (Chapters 3 and 4, Hydrogeology and Geochemistry). 

Ellerbroek, D.A., D.S. Durnford, and C. Pearson, 1992 Monitoring Groundwater Quality 
in the San Luis Valley. Proceedings: Colorado Water Engineering and 
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Management Conference. Published by the Colorado Water Resources Research 
Institute, Fort Collins, Colorado. 

Ellerbroek, D.A., K.R. Thompson, D.S. Durnford, and S. Davies, 1991, Groundwater 
Pollution in the San Luis Valley. Proceedings: Colorado Water Engineering and 
Management Conference. Published by the Colorado Water Resources Research 
Institute, Fort Collins, Colorado. 

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

InfzMedia * 1717 Louisiana Boulevard N.E., Albuquerque, New Mexico 87110 (505) 255-6200 



W.·WP/602/W~ 

]C11111ary 2000 Final* Groundwater Monitoring Wavier Request* Triassic Park FacilitY +Appendix D 

PATRICK CORSER, P.E. 
VICE PRESIDENT/DIRECTOR OF ENGINEERING 

EDUCATION: 

M.S., Civil Engineering, Northwestern University 
B.S., Civil Engineering, University ofMinnesota 
Graduate Studies Cold Regions Engineering, University of Alaska, Anchorage, Alaska 
Graduate Studies Construction Management, University of Washington, Seattle, 

Washington 

REGISTRATION: 

Professional Engineer: Alaska, Arizona, California, Colorado, Nevada, New Mexico, 
North Dakota, Oregon, Washington, Utah, and Wyoming 

SUMMARY: 

Mr. Corser is Vice President of Montgomery Watson and is responsible for all 
engineering studies performed for the Mining Division. Mr. Corser has over 20 years of 
practical engineering experience servicing the civil, environmental and mining business in 
the western United States and South America. 

EXPERIENCE: 

MINING 

Project Manager, Cyprus Minerals Cerro Verde Mine, Peru. 
Remedial investigation and re-design for leaking PLS Pond for Copper heap leach pad 

Project Manager, Newmont Gold South Area Non-Property Heap Leach Pad 
Deformation Study, Nevada. 
Remedial investigation into cause and mechanism for the slope deformation at the Phase · 
II heap leach pad. 

Project Director, BHP Old Dominion Mine, Arizona. 
Site characterization, design, permitting and construction management for remediation of 
historic mine facilities. Impacts on surface water quality from tailings piles, waste rock 
piles, and abandon processing facilities was major issue at the site. Designs were required 
to preserve the historic character of the site and site address surface water quality issues. 

Project Director, Addwest's Gold Road Mine Tailings Facility Expansion, Arizona. 
Design, permitting, and construction monitoring for expansion of existing lined tailings 
facility. 
Technical Reviewer, Vista Gold's Amayapampa Mine, Bolivia. 
Design and permitting ofwater supply embankment and tailings facility. Embankment is 
65 meters high and includes a concrete lined upstream face. 
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Technical Specialist, Southeast Idaho Phosphate Mine's Selenium Subcommittee, 
Idaho. 
Site characterization, sampling, analysis and assessment of Se contamination in surface 

water, groundwater, soil and air from phosphate mining and processing activities. 
Facilities owned and/or operated by FMC, Monsanto, Agrium, Rhone-Poulenc, and 

Simp lot. 

Technical Reviewer, Minera Yanacocha Norte Waste Dump, Peru. 
Stability investigation and conceptual designs for stabilization ofwaste dump over soft 
peats and clay. Work included field investigation, sampling and testing of foundation 
materials, stability evaluation and remedial and expansion design recommendations. 

Project Manager, Coeur Alaska Inc.- Kensington Dry Tailings Facility, Alaska 
Design review and development of cost estimates for alternative construction methods for 

dry tailings facility for Gold mine in SE Alaska. 

Project Director, Various Coal Mines in Rocky Mountains, Colorado. 
Reclamation and drainage and sediment control designs and permitting for various 
coalmines (Kerr, Raton Creek, Southfield, and Colowyo ). 

Project Manager, Rhone-Poulenc's Rasmussen Ridge Mine, Idaho. 
Highwall stability evaluation in limestone hanging wall ofPhosphate mine in SE Idaho 

Project Manager, Rio Tinto Working Group, Rio Tinto Mine Remediation Project, 
Nevada. 
Comprehensive, five year project to characterize and design remediation for and 
abandoned mine in northern Nevada. Four previous owners of the property (Cleveland

cliffs, DuPont, ARCO, Cominco) form the Rio Tinto Working Group. Tasks included site 

characterization, sampling and analysis of surface water and groundwater design, 

permitting and agency negotiations for remediation of the site and complete construction 

management services to implement the remediation. 

Lead Engineer, Cyprus Mineral Park Application, Arizona. 
Lead engineer in the BADCT design of sediment ponds and closure systems for waste 
rock stockpiles, tailings impoundment for the Cyprus Mineral Park facility located in 

northwest Arizona. Experience in completing both prescriptive and non-prescriptive 

BADCT designs. 

Technical Reviewer and Resource Specialist, Barrick Gold, Tambo Project, Chile. 
Design, Permitting, Construction Management and CQA work performed for multiple 
lined tailings embankments and impoundments in upper reaches of the Andes Mountains. 

Construction Manager, Newmont Gold, Resurrection Project, Colorado. 
Construction manager and design reviewer for all remedial construction associated with 

abandon mining facilities in Leadville, Colorado. Projects included tailings removal 

actions, tailings regrading and covering, portal discharged collection, piping and 

infiltration systems and surface water diversion structures and groundwater cutoff 
structures. 
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Program Manager, Newmont Gold, ldarado Project, Colorado. 
Program Manager for the Idarado Mine Remediation Project in southern Colorado. 
Provided overall technical project management for this four year project including the 
removal of hazardous mine tailing, the design of surface water diversion structures, 
groundwater interceptor systems, portal plugs, portal discharge collection and infiltration 
systems, tailings remediation, including regrading and revegetation and the design and 
construction of closure and barrier layer systems. Provided complete construction designs, 
permitting, regulatory interaction, construction manpower loading, and cost control and 
provided overall technical oversight and budget management. 

Project Manager, Choquelimpie Mine, Chile. 
Project Manager for an assessment of remedial design alternatives for a leaking heap leach 
pad in central Chile. A risk-based analysis was used to evaluate the effectiveness of each 
alternative. In addition, probabilistic cost estimates were prepared for each alternative to 
determine the most cost-effective solution. Selected method consisted of groundwater 
collection and treatment system below pad in combination with surface water control 
structures. 

Project Manager, Monticello Remedial Action Plan OU-1 Millsite Remediation, 
Utah. 
Construction quality assurance and design assistance related to all geosynthetic 
components of the liner and cover systems for uranium tailings disposal facility. A staff 
of five to seven engineers were onsite for the duration of construction to perform 
engineering and construction monitoring tasks. 

Project Manager, Cambior Alaska, Valdez Creek Mine, Alaska. 
Field investigation, design and construction monitoring for 40-foot high geosynthetically 
lined tailings Pond Embankment. 

Task Manager, Beartrack Heap Leach Project, Idaho. 
Prepared final grading plan and cover design for heap leach facility. Analysis included 
stability erosion, surface water drainages, cover infiltration and overall water balance. 

Project Engineer, Washington Irrigation and Development Company, Washington. 
Perform investigations and designs for new reuse retention facilities for coal processing 
plant. Designs completed for new facilities as well as reclamation of completed facilities. 
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Project Manager, Usibelli Coal Mine, Alaska. 
Project Manager for a risk based analysis that was used to evaluate the stability of in-pit 
spoil piles that were impacting current mining operations. Analyses were conducted to 
determine the risk of failure and the associated costs for remediation and impacts to the 
ongoing operations. The model was also applied to the failing of excess spoil piles that 
required substantial remediation prior to satisfying regulatory criteria. 

Project Engineer, Diamond Chuitna, Alaska. 
Surface coalmine permit completeness review. 

Project Engineer, State of Alaska, Alaska. 
Coal mining reclamation program for seven sites within the Nenana Coal Field. 

Project Manager, Usibelli Coal Mine, Alaska. 
Poker Flats and Runaway Ridge highwall and spoil stability investigation and dewatering 
investigation. 

Project Engineer, Bering River Coal, Alaska. 
Geotechnical investigation and foundation design recommendation. 

Project Engineer, Washington Irrigation Development Company, Washington. 
Spoil pile stability study. 

Project Engineer, Carter Coal, Wyoming. 
Highwall and spoil pile stability study at surface coalmines. 

Project Engineer, Getty Diatomite Mine, California. 
Geotechnical and hydrological investigations and slope stability analysis. 

Project Engineer, New Hope Prospect, Arkansas. 
Highwall stability study. 

Project Engineer, Los Bronces Expansion Project, Chile. 
Field investigation for tailings dam design. 

WASTE DISPOSAL AND WASTE CONTAINMENT DESIGN PROJECTS 

Project Manager, Highway 36 Hazardous Waste Facility, Colorado. 
Project manager for design and permitting offive new ten acre landfills, construction 
quality assurance monitoring for Secure Cell No.2, closure design Secure Cell No. 1, 
Class 2 Permit Modification drawings, test fill design and construction monitoring. 

Project Manager, Gandy-Marley Hazardous Waste Landfill, New Mexico. 
Complete design and permitting services for new hazardous waste landfill and processing 
facilities in site in New Mexico. 
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Project Manager, Tower Road Landidl, Colorado. 
Project Manager for the landfill expansion design study, site characterization and 
groundwater monitoring program, SubtitleD compliance demonstration study, and 
construction quality assurance monitoring. 

Project Manager, Kettleman Hills Landfill B-18, California. 
Project Manager for CQA program for 36 acres hazardous waste landfill including over 3 
million square feet of geosynthetic liner. 

Project Manager, Hidronor Industrial Hazardous Waste Landfill, Chile. 
Design review, construction management and CQA of the first fully lined hazardous waste 
facility in Chile. 

Project Manager, United Waste System's Jahner Landfill, North Dakota. 
Site design and operations plan to expand and updated liner and leachate collection and 
removal system to meet Subtitle D standards. 

Project Manager, Jackson County Landfill, Colorado. 
Investigation and characterization of borrow sources to be used for liner and cover 
construction on MSW landfill. 

Project Manager, Chemical Waste Management Inc. 
Project Manager for a detailed risk based study to evaluate the most cost effective cover 
system to meet regulatory criteria, long term performance criteria, minimize capital costs, 
and minimize maintenance costs. The study included engineering evaluation from 
TerraMatrix as well as direct input from CWMI regulatory, operations, and financial staff 

Project Manager, Mesa County Orchard Mesa Landfill, Colorado. 
Project Manager for a preliminary site compatibility study for a proposed expansion ofthe 
Orchard Mesa Landfill located in Grand Junction, Colorado. 

Principal-In-Charge, Rio Blanco County, Colorado. 
Siting study for a new MSW landfill, expansion of existing facility and closure of historic 
site. 

Project Manager, Rocky Flats OU-7 Landfill, Colorado. 
Project Manager for the closure design for existing hazardous and municipal waste landfill 
(OU-7) including final grading plan, gas collection and venting system design, cover 
design and slurry wall design. Construction level design drawings, specifications and 
CQA Plan were prepared. 

Project Manager, Rocky Flats Low Level Mixed Waste Facility, Colorado. 
Project Manager for the complete construction level design drawings for new five acre 
double lined landfill. 
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Project Manager, Kettleman Hills Facility, California. 
Project Manager for a 2-year study of a failed landfill. Tasks included; development of 
immediate remedial measures to stabilize the waste and limit additional movement, design 
and implementation of a field and laboratory investigation program to determine the cause 
and mechanism of failures and the design of all final remedial measures for the failed cell. 

Project Manager for cover design for 70 acres ofhazardous waste disposal area 
Project Manager for design for 46 acre hazardous waste landfill 
Project Manager. CQA services for 45 acre and 25-acre hazardous waste landfills. 

Project Manager, Hanford Nuclear Reservation, Washington. 
Project Manager for construction quality assurance observation and testing for lining of2 
two million-gallon purge tanks. 

Project Manager, Marsh Canyon Landfill, California. 
Project Manager for final design of90 million cubic yard municipal landfill. 

Project Manager, Hanford Nuclear Reservation, W-025 Landfill, Washington. 
Project Manager, for design of first RCRA compliant radioactive mixed waste landfill. 

Project Engineer, Merrill Field Landfill, Anchorage. 
Geotechnical evaluation and closure design. 

Project Manager, INEL, Idaho. 
Cover design and remedial measures for mixed waste landfills. 

Project Engineer, Anchorage Regional Landfill, Alaska. 
Geotechnical evaluation of subsurface conditions, development of excavation plan and 
lining and leachate collection system options. Design and installation of groundwater 
monitoring wells. 

Project Engineer, Arlington RCRA Landfill, Oregon. 
Design for covers for RCRA landfills and review of construction quality assurance testing 
for construction of a new landfill cell and various covers. 

Project Manager, Kodiak Island Landfill, Alaska. 
Closure design and new cell design. 

Project Engineer, Midway Landfill, Washington. 
Geotechnical evaluation and conceptual closure design. 

Construction Manager, Newmont Gold, Resurrection Project, Colorado. 
Construction manager and design reviewer for all remedial construction associated with 

abandon mining facilities in Leadville, Colorado. Projects included tailings removal 

actions, tailings regrading and covering, portal discharged collection, piping and 

infiltration systems and surface water diversion structures and groundwater cutoff 

structures. Remedial construction valued at over $7 million. 
Program Manager, Newmont Gold, CERCLA ldarado Project, Colorado. 
Program Manager for the Idarado CERCLA mine remediation Project in southern 
Colorado. Provided overall technical project management for this four year project 

including the removal of hazardous mine tailing, the design of surface water diversion 
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structures, groundwater interceptor systems, portal plugs, portal discharge collection and 
infiltration systems, tailings remediation, including regrading and revegetation and the 
design and construction of closure and barrier layer systems. Provided complete 
construction designs, permitting, regulatory interaction, construction manpower loading, 
and cost control and provided overall technical oversight and budget management. Total 
construction valued at over $20 million. 

Project Manager and Geosynthetic Design Consultant, DOE Monticello Uranium 
Tailings Disposal Facility, Utah. 
Provide design recommendations for geosynthetic aspects of liner and cover system for 
uranium tailings disposal facility at DOE site in Utah. In addition, supervised the 
construction quality assurance observation and testing program for installation of liner and 
cover system. Project involved mobilization of project team to the DOE facility for nine
month duration during construction ofthe liner system. Designs included triple lined 
evaporation pond with multiple GCL layers and double lined repository liner with a GCL 
in both the primary and secondary liner system. 

Project Manager, Mesa County Landfill Alternative Cover Studies, Colorado. 
Designed and conducted a program to assess the performance of alternative cover design 
on water movement in the unsaturated zone. The objective of this study is to provide 
information that can be used by the regulatory community to approve cover designs based 
on output :from simulations of unsaturated flow. The study will define and provide 
performance criteria for model calibration that will describe the use of unsaturated flow 
models (e.g. Soil Cover) to validate cover designs in terms of environmental performance. 
Two sets of criteria will be developed during this study: 1) performance criteria describing 
the ability of the model to predict net infiltration rates through a cover; and 2) data criteria 
describing the minimum amount and types of data necessary to achieve the performance 
criteria. The criteria will be evaluated to determine the ability ofthe model to meet the 
performance objective using more generalized information (e.g. regional values for 
climate or text book values for hydraulic parameters). This information will provide an 
assessment of the minimum level of characterization necessary to support modeling and 
design studies. An automated data collection system will be used to collect information 
(e.g. water contents and soil suctions) describing the performance ofthe cover systems. 

CIVIL/GEOTECHNICAL 

Project Manager, Arco Cherry Point Refinery, Washington. 
Geotechnical Foundations Study for sulfur recovery unit. 

Project Manager, Oakland Quarry, California. 
Geotechnical Investigation for Siting Rock Quarry Storage and Processing Facilities. 
Project Manager, Lake Washington, Washington. 
Geotechnical Investigations, Design Report, Construction Observation for 40 acre multi
facility housing development. 

Project Manager, Westside Reservoir, Washington. 
Remedial designs for slope failure. 

Project Manager, Bradley Lake Hydroelectric Project. 

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

ItifiMedia * 1717 uuisiana Boulevard N.E.,Aibuquerque, New Mexico 87110 (505) 255-6200 



II 

W.·W'P/(1()2/W..w 

january 2000 Final* Groundwater Monitoring W atier Request *Triassic Park Facility #Appendix D 

Foundation design for 20 miles of transmission lines. 

Project Manager, St. Hermans; Breakwater, Alaska. 
Field investigation through design for rubble mount breakwater. 

Project Manager, Fish Creek Sewer, Alaska. 
Geotechnical investigation and design recommendations for five miles of force main and 
gravity sewer lines through tide flats. 

Project Engineer, Alaska Railroad, Alaska. 
Tunnel slope stability analysis blasting design for the removal of Tunnel No. 5. 

Project Engineer, Kings Cove Dam, Alaska. 
Rock abutment stability analysis and rock anchor design and installation program. 

Project Engineer, Seward Shiplift Facility, Alaska. 
Field investigation for remedial design of failing sheet pile cofferdam. 

Project Engineer, Pacwest Tower, Oregon. 
Field investigation and foundation design using 200-ton pile. 

ORGANIZATIONS: 

American Society of Civil Engineers (ASCE), Solid Waste Association ofNorth America 
(SWANA) 

ADDITIONAL COURSES AND WORKSHOPS: 

MSHA and OSHA Health and Safety Training Seminar, 1989 to present 

PUBLICATIONS AND PRESENTATIONS 

"Uranium Millsite Remediation at Monticello, Utah" Tailings and Mine Waste 98 
Conference Proceedings, Fort Collins, Colorado. 

"Rio Tinto Mine Remediation: An Alternative Approach to the CERCLA Process," 
Tailings and Mine Waste 98 Conference Proceedings, Fort Collins, Colorado. 
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"Evaluation oflmpacts to Productivity and Quality During Construction of a Lined 
Tailings Impoundment for a Grinding and Cyanide Leaching Mill Process" 
Tailings and Mine Waste 98 Conference Proceedings, Fort Collins, Colorado. 

"Observations on Long-Term Performance of Composite Clay Liners and Covers", 
Geosynthetics: Design and Performance, 6th Annual Symposium Vancouver 
Geotechnical Society, 1991. 

"Current Design and Construction Methods for Municipal and Hazardous Waste Landfills, 
Washington Engineers Club, 1991. 

"Costs ofRCRA Design and Construction Methods", Environmental Compliance
Solutions That Work, Society ofMining Engineers Conference, Denver, Colorado, 
1990. 

"RCRA Requirements for Mining Wastes", Society of American Foresters Conference, 
Spokane, Washington, 1989. 

"Construction Quality Assurance Methods for Municipal and Hazardous Waste Facilities" 
Instructor for 2-day seminar for California Department of Health Services, 1988. 

"Geotechnical Constraints on Mining in Alaska's Interior- A Case Study", Society of 
Mining Engineers Annual Conference, Tucson, Arizona, 1988. 

"Coal Mining in Alaska's Interior: Problems and Solutions", Cold Regions Engineering
Proceedings of the Fourth International Conference, Anchorage, Alaska 1986. 

"Cracking and Construction Blasting" ASCE Journal of Construction Division, March 
1991. 
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January 12, 2000 

Larry Gandy 
Vice President 
Gandy-Marley Corporation 
1109 E. Broadway 
Tatum, New Mexico 

Final* Groundwater Monitoring Walier Request* Triassic Park Facility • Appendix D 

RE: GROUNDWATER MONITORING WAIVER REQUEST 

Dear Mr. Gandy: 

The New Mexico Environment Department Hazardous and Radioactive Materials Bureau 
has reviewed Gandy-Marley Corporation's (GMC) Groundwater Monitoring Waiver 
Request for the proposed Triassic Park waste disposal facility. The Department has 
determined that the request meets the requirements ofthe regulations (20 NMAC 4.1.500) 
by conservatively demonstrating that there is no potential for migration of liquid from any 
of the proposed regulated units to the uppermost aquifer during the life of the units. 
Furthermore, GMC has committed to developing a vadose-zone monitoring system that 
will be protective ofhuman health and the environment. The Department therefore agrees 
that groundwater characteristics in the Santa Rosa Sandstone aquifer below the proposed 
facility need not be monitored. GMC should proceed with incorporating an approved 
groundwater monitoring waiver in their final permit application. This agreement will be 
finalized through the vadose-zone monitoring requirements expected to be set forth in the 
permit. Please contact Steve Pullen at 827-1558 (ext.1020) should you have any questions. 

Sincerely, 

Signed 

James P. Bearzi 
Chief 
Hazardous and Radioactive Materials Bureau 

cc: Stephanie Kruse, NMED 
David Neleigh, EPA R6 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

The Gandy Marley Corporation (Gandy Marley) was granted a Groundwater Monitoring Waiver for its 
proposed Triassic Park Waste Disposal Facility by the Hazardous and Radioactive Materials Bureau (HRMB) 
of the New Mexico Environmental Department (NMED) on January 12, 2000. The Triassic Park Waste 
Disposal Facility will be located in Chaves County, New Mexico, east of Roswell (Eig.ure 1, Site Lomtion Map). 
The facility will be a full-service Resource Conservation and Recovery Act (RCRA) Subtitle C waste 
treatment, storage and disposal operation. Two treatment processes will be used at the facility. Evaporation 
ponds will be used for managing leachate fluids that meets landfill disposal restriction standards and a 
stabilization process will be used for treating fluids, sludge and solids prior to final disposal in the on-site 
landfill. 

Site-specific hydrogeologic conditions and engineering safeguards for the regulated units were documented in 
the report titled Groundu;ater Monitoring Waiver Request, Triassic Park Waste Disposal Facility (I'vfontgomery 
Watson, January 2000). The Groundwater Moniton'ng Waiver Request report indicated that hydrogeologic 
conditions at the site will minimize migration of potential leachate fluids from the facility to the uppermost 
aquifer. The conservative modeling calculations presented in the Groundu;ater Moniton'ng Waiver Request report 
estimated that the migration time for potential leaks from the disposal facility to the uppermost aquifer would 
be greater than 1000 years. As an alternative to conventional groundwater monitoring, the Groundu;ater 
Moniton'ng Waiver Request report recommended installation of a vadose zone monitoring system (VZMS) as a 
superior means for protecting human health and the environment because of its ability to detect potential 
leaks in a more timely manner. 

This Work Plan presents the design of a VZMS at the site and will be an appendix to the Permit Application. 
It includes a discussion of the location and design of the vadose zone monitoring wells and methodologies 
for characterizing fluids that may accumulate in vadose zone wells and sumps from various sources. This 
Work Plan also discusses how data will be collected to select chemical parameters indicative of fluids (waste 
or non-waste) that may occur at the site. A summary of monitoring frequency, sampling procedures, 
laboratory analyses and data reporting associated with the monitoring system are also provided. Fig.ure 2, 
Location qfSumps and Moniton'ng WelLr, presents a map of the proposed facility showing significant site features 
including the locations of the waste management units, vadose zone monitoring wells and sumps. 

(NOTE) Permit Part 7, Vadose Zone Monitoring, supercedes this Work Plan. Any conflict or 
contradiction between Permit Part 7 and this Work Plan shall cause the Permittee to abide by the conditions 
in the Permit Part. 

1.2 PROJECT SCOPE AND OBJECTIVES 

This Work Plan presents recommendations for a VZMS at the site. The vadose zone monitoring program for 
the facility allows collection of fluids beneath or downgradient of the facility and identification of the 
potential source(s) associated with these fluids. The following items are included as part of this Work Plan. 

• A description of the methodology for installing a VZMS capable of detecting fluids migrating 
from the waste management units; 

• A description of the methodology for developing baseline data characterizing the chemical 
characteristics of non-leachate fluids that may accumulate in sumps or vadose zone wells; 
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• A methodology for selection of appropriate indicator parameters that could be used to identify 

leachate fluids during future monitoring at the site; 

• A description of the methodology to be used for collecting field and analytical data as part of the 

vadose zone monitoring program at the site; and, 

• Description of the contingencies to the monitoring program if fluids are detected in the 

monitoring system. References to the Part B Permit Application or actual permit are presented 

where additional detail is required. 

The primary VZMS consists of vadose zone monitoring sumps located beneath the landftll Phase IA cell and 

beneath each of two evaporation ponds. A secondary system consists of a series of vadose zone monitoring 

wells located adjacent to the landfill Phase IA cell and the evaporation ponds, and on the periphery of the 

facility. Neutron access probe tubes and lysimeters are also located adjacent to the landfill Phase IA cell and 

the evaporation ponds. 

This Work Plan also describes how the chemical characteristics of non-leachate fluids from various sources 

(i.e., stormwater evaporation ponds, rainwater, consolidation water and water supply) are characterized. 

These data are used to develop a list of indicator parameters and/or water proftles that enable distinguishing 

between non-leachate fluids and leachate fluids. 

Additional components of the vadose zone monitoring system presented in this Work Plan are listed below. 

• Monitoring frequency 

• Sampling procedures 

• Laboratory analyses 

• Data management 

• Data reporting 

• Health and Safety 

The methods described within this Work Plan include the necessary elements for a Quality Assurance Project 

Plan (QAPP). The QAPP objectives are designed to assure that sampling, chain-of-custody, laboratory 

analysis, data measurements and reporting activities provide quality data that is representative of conditions at 

the site and legally defensible. 

1.3 PROJECT ORGANIZATION 

HRMB/NMED is the lead regulatory agency for this portion of the hazardous waste management Permit 

Application. Gandy Marley is the permittee and will review project documents prior to their submittal to the 

HRMB. Montgomery Watson, in conjunction with their sub-consultants, is the oversight contractor and 

responsible for coordination of field activities, subcontractors, data management, review and reporting of 

information concerning site characteristics and interpretation of data developed during the studies. A 

subcontractor to Montgomery Watson will conduct monitoring well construction and laboratory analyses. 

1.4 GEOLOGY AND HYDROLOGY 

A detailed discussion of regional and site-specific geology and hydrology is provided in the Groundwater 

Monitoring Waiver Request, Tncmic Park Waste Disposal Faciliry (Montgomery Watson, January 2000) and Section 

3 (Volume I) of the Part B Permit Application. A brief summary of the site-specific geology and hydrology is 

presented below. 
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1.4.1 Site Specific Geology 

The thickness of Quaternary alluvial deposits (fine to very fine wind-blown sands) at the site varies from less 
than 10 to 35 feet. Two distinct Tertiary units, the Upper and Lower Dockum, exist beneath the alluvial 
deposits at the site. Within the proposed facility boundary, the Upper Dockum unit never exceeds 100 feet in 
thickness and the Lower Dockum is approximately 700 feet thick. The Upper Dockum consists of 
mudstones interbedded with siltstones and sandy siltstones. The Upper Dockum mudstones have an average 
permeability of 2.5 x 10-7 cm/s and the siltstones have an average permeability of 1.2 x 10-5 cm/s. The Upper 
Dockum sediments were deposited in a fluvial environment and individual lithologies may pinch out and not 
correlate over long distances. 

The Lower Dockum was deposited in a lacustrine environment resulting in a thick accumulation of 
predominandy mudstones interbedded with thin siltstones. This unit is very homogeneous compared to the 
Upper Dockum. The Lower Dockum has an average permeability of 5.7 x 10-8 cm/s and represents a 
significant geologic barrier to downward migration of potential leachate from the proposed facility. 

The site is located in a geologically stable region of the United States based upon its distance from tectonic 
centers and historically low seismic activity. There are no identified faults in the immediate area of the site. 

1.4.2 Site Specific Hydrology 

There are no perennial stream drainages on or near the site. The nearest surface drainage is the Pecos River 
that is located approximately 30 miles to the west. 

The basal sand unit (Santa Rosa Sandstone) within the Lower Dockum is considered the "uppermost aquifer" 
in the region. Previous exploratory drilling, consisting of approximately 50 boreholes within the site 
boundary, did not encounter groundwater within potential Triassic host sediments. There is no water being 
produced from the Triassic sediments within a four-mile radius of the site. Beyond the site boundary, 
groundwater flow in the uppermost aquifer is generally easterly in the direction of the regional dip of d1e unit. 

Based on drilling information, the western boundary of the Quaternary Ogallala Aquifer is located 
topographically between one-half and two miles east and stratigraphically above the site. Because of its 
stratigraphic and physical location, it is highly unlikely that the proposed disposal facility will have any impact 
on this aquifer. 

Groundwater was encountered in several wells during subsurface characterization for ilie Part B Application. 
Brackish groundwater was identified in a perched zone (~42 feet bgs) borehole PB-14, which is located to the 
southwest outside of the site footprint and appeared to be due to a lithologic depression on the surface of the 
Lower Dockum unit. Groundwater was also encountered in wells WW-1, WW-2, PB-1, and PB-26 which are 
located 2,000 feet or more to the north and south of the site. Additional detail on the results of this drilling 
can be found in Section 3.0 of the Permit Application. 

1.4.3 Site Model 

In order to justify the design of the VZMS, potential contaminant pathways, should there ever be a release 
from one of the waste management units, are shown in Figure 3, Schematic Site Model. There are several 
types of potential conduits for fluid movement through bedrock, including those listed below. 

• Primary permeability (i.e., connected interstitial voids) in either bedrock or alluvial material 
• Bedding planes (i.e., between interbeds within the Upper Dockum unit or along the contact between the 

Upper and Lower Dockum units). 
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• Secondary permeability (i.e., faults and fractures), although there is no evidence of faults in the area 

Consequently, if there were a release of fluids from one of the regulated units, fluid could migrate vertically 

and/ or laterally via one of the above-mentioned conduits. It is likely that lateral migration of the fluids along 

the dip of the units (i.e., along bedding planes) would dominate the flow regime. Therefore, a monitoring 

well located down dip of the facility and screened across the Upper Dockum/Lower Dockum contact and up 

into the Upper Dockum unit (i.e., across the silty and sandy silty interbeds) would be the most likely locations 

to observe tl1ese fluids if they ever were to occur. 

Additionally, fluids that may have been released from a regulated unit, such as the evaporation ponds, could 

migrate through alluvium and along the alluvium/Upper Dockum contact, such that a shallow well located 

down dip of the unit and screened across the contact and up into the alluvium would be the most like place 

to observe these fluids. Furthermore, all non-leachate fluids, except consolidation water, would be expected 

to appear first in the shallow wells. 

2.0 VADOSE ZONE MONITORING SYSTEM INSTALLATION 

The landfill cells and evaporation ponds will be constructed in phases. The Phase IA landfill cell will be 

completed first and will include a single central sump system. The Phase II and Phase III cells will be 

completed at a much later date and will also include individual sump systems. Evaporation Ponds 1A and 1B 

will be constructed first and each will have its own central monitoring sump system. Evaporation Ponds 2A 

and 2B will be completed at a later date. 

This Work Plan only addresses the vadose zone monitoring sumps and vadose zone monitoring wells 

associated with the Phase IA landfill cell and Evaporation Ponds 1A and 1B. Additional monitoring sumps 

and vadose zone monitoring wells will be addressed in a permit modification request for the remaining 

landftll cells and evaporation ponds. Construction details for the vadose zone monitoring sumps are 

provided in the design document Design Drawings, Triassic Park Waste Disposal Facility, Chaves Counry, Neu; 

Me:x .. ico, TerraMatrix, Montgomery Watson, Detember 1997 (Revised January 2000). 

2.1 VADOSE ZONE SUMPS 

Each landfill cell will have a triple leachate detection/removal sump system. Figure 4, Typical Landfill Sump 

Detail Cross-Seotion, provides a cross-section of the landftll sump system. The uppermost leachate collection 

and removal system (LCRS) consists of collection piping located above a primary liner system. The LCRS is 

sloped so any leachate above the primary liner drains to the sump within the landfill cell. A secondary landfill 

leak detection and removal system (LDRS), similar in design to the LCRS, will be located below the LCRS 

and primary liner. Beneath the LDRS and its secondary liner will be a vadose zone monitoring sump fitted 

with a transducer that will serve as a detection and removal system in the event of leakage through the 

primary and secondary liners. The vadose zone sump piping and gravel arrangement will be similar to the 

LCRS and LDRS arrangements. 

The evaporation pond vadose zone monitoring sumps will serve as a detection system for possible leakage 

from the LDRS sump associated with the ponds. Figure 5, EtJaporation Pond LDRS and Vadose Plan and Details, 

provides a cross-section of the evaporation pond sump system. Leakage through ilie secondary liner system 

will flow into vadose zone monitoring sumps. This will allow the leakage to be detected, contained and 

properly treated and disposed. The vadose zone monitoring sump piping and gravel arrangement is similar to 

the LDRS arrangement. The Permit Application provides additional details on the sump transducers. 

Operation and maintenance of the sumps and transducer is covered in the Operation and Maintenance 

Manual included in the Permit Application. 
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2.2 VADOSE ZONE MONITORING WELLS 

2.2.1 Well Locations 

Seventeen vadose zone monitoring wells will be installed to detect potential migration of fluids from the 
landftll (Phase IA cell) and evaporation ponds (1A and 1B), as shown in Figure 2. Ten of these wells will be 
deep (installed across the Lower Dockum/Upper Dockum contact and up into the Upper Dockum), six will 
be shallow (screened across the Upper Dockum/alluvium contact), as detailed in Section 2.2.2, and one will 
be very deep as described in Permit Part 7. Two of the shallow wells will be nested with a deep well and will 
be located 8 to 15 feet from the deep well. 

2.2.2. Vadose Zone Monitoring Well Construction 

A utility clearance will be conducted at all drill locations to insure that no subsurface utilities or obstacles exist 
in the area. This will be conducted using methods appropriate to the conditions of each location (e.g., 
geophysics, utility maps, or facility personnel knowledge). The vadose zone monitoring wells will be installed 
using an air-rotary drill rig with no drive casing. Soil samples from cuttings will be logged and collected for 
use in characterizing fluids that may accumulate in the sumps and vadose zone monitoring wells, as described 
in see Section 3.0. These samples will also be collected for baseline chemical analyses. For additional well 
construction requirements, see Permit Part 7. 

2.2.2.1 Deep Monitoring Wells 

The deep vadose zone monitoring wells will be screened from 20 feet beneath the alluvium/Upper Dockum 
contact to 10 feet below the contact between the Upper and Lower Dockum with the screened interval 
extending five feet below the contact and a five-foot long sump below that. A detail of the well construction 
is shown on Figure 2. The on-site geologist will log the boring and confer with the driller regarding lithology 
changes that identify the Upper and Lower Dockum contact. The location of the contact will be confirmed 
using a down-hole geophysical tool (i.e., gamma ray and neutron logging methods). Monitoring wells that 
will continually undergo neutron logging shall have baseline logs created in both open and cased boreholes. 
It is estimated that the total depths for the deep landfill monitoring wells will range between 140 and 185 feet 
based on well location and fmal grading at the site. The anticipated depth for the deep evaporation pond 
monitoring wells will be approximately 70 feet, assuming the wells are drilled ten feet below the Upper and 
Lower Dockum contact. 

Five feet of solid 4-inch diameter Schedule 80 PVC casing will be placed at the bottom of the borehole to 
serve as a liquid collection sump. Above this casing, 4-inch diameter Schedule 80 PVC flush-threaded 0.010 
inch well screen will extend to 20 feet below the top of the Upper Dockum/alluvium contact. The top of the 
screened interval will extend to a depth that enables a minimum 20-foot seal below the Upper 
Dockum/alluvium contact and a minimum of 10 feet from the bottom of the adjacent shallow well's 
screened interval, if applicable .. This will result in 80- to 100-foot screened intervals in the deep wells. Solid 
4-inch diameter Schedule 80 PVC casing will then be installed to the surface. Bottom caps will be attached 
with stainless steel rivets. Additionally, in order to minimize the chances of the bottom of the well being 
inadvertently broken out, extra care will be taken to ensure that the ftlterpack is ftlled in, while still hanging 
the well casing under tension, with maximum density around the end of the well casing for added stability. 

The casing will be lowered into the borehole a section at a time by hanging the casing from the drill rig. The 
casing will be left hanging from the drill rig after all the well casing has been attached and during the 
emplacement of ftlter pack material and grout to ensure that the casing remains straight. Centralizers will also 
be used to ensure that the well is straight. It will be important for the well to be plumb (i.e., vertical) to allow 
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adequate visual monitoring of the wells. This will be accomplished by drilling the borehole straight, which 

will be the responsibility of the driller, as well as using the methods described above. 

Following placement of the well casing, fine-grained sand (e.g., 20/40 silica sand) will be placed in the 

annulus to form a filter pack. Sand will be placed approximately 3 feet above the top of the well screen. 

Three feet of transitional sand (i.e., 100-mesh sand) will be placed above the sand pack to prevent migration 

of the grout seal into the ftlterpack during emplacement. The main advantage of using transitional sand 

versus bentonite pellets is that it does not require hydration and will prevent any confusion of the source of 

the water if it were to enter into the well sump. The wells will be completed by pumping a grout mixture to 

form a seal from the top of the transitional sand to the top of the borehole using a tremie pipe. The grout 

mixture will consist of a high solids (~20 to 30%) bentonite grout (e.g., Aquaguard or equivalent) mixed to 

the manufacturer's specifications. The top of the well will be cemented with concrete and set with 

aboveground well protection. No water will be used in the construction of the well, except in the grout 

mixture, which will be pre-mixed aboveground prior to emplacement in the annulus to avoid any free water 

entering the well or ammlus during well construction. 

2.2.2.2 Shallow Monitoring Walls 

If there is greater than four feet of alluvium present, the shallow vadose zone monitoring wells will be drilled 

to approximately three feet below the contact between the Upper Dockum and alluvium with a five foot 

screened interval extending two feet below the contact and with a one-foot long sump below that. Ifless than 

four feet of alluvium is encountered, no monitoring well will be installed at that location. A detail of the well 

construction is shown on Fi~re 2. TI1e on-site geologist will log the boring and confer with the driller 

regarding lithology changes that identify the Upper Dockum/alluvium contact. 

The thickness of the alluvium averages around 10 feet across the site. A minimum 3-foot seal or four feet of 

alluvium will be necessary to install a properly constructed monitoring well. One foot of solid 4-inch 

diameter Schedule 80 PVC casing will be placed at the bottom of the borehole to serve as a liquid collection 

sump. Above this casing, five feet of 4-inch diameter Schedule 80 PVC flush-threaded 0.010-inch well screen 

will extend to three feet above the Upper Dockum/alluvium contact. 

Following placement of the well casing, fme-grained sand (e.g., 20/40 silica sand) will be placed in the 

ammlus to form a ftlter pack. Sand will be placed between 1/z and 1 foot above the top of the well screen 

followed by 1/z to 1 foot of transitional sand. The actual thicknesses will be deteffi1ined by the depth of the 

contact and a minimum 3-foot surface seal. The wells will be completed by emplacing a grout mixture to 

form the surface seal from the top of the bentonite to the top of the borehole. The grout mixture will be 

gravity emplaced if the wells are less than 50 feet deep and contain no formation water; if they are greater 

than 50 feet deep or contain formation water, the grout will be emplaced using the same procedures as the 

deep wells. The grout mixture will consist of a high solids (~20 to 30%) bentonite grout (e.g., Aquaguard or 

equivalent) mixed to the manufacturers specification. The top of the well will be cemented with concrete and 

set with aboveground well protection. No water will be used in the construction of the well, except in the 

grout mixture, which will be pre-mixed aboveground prior to emplacement in the annulus to avoid any free 

water entering the well or annulus during well construction. 

2.2.2.3 Nautron Probe Access Tubas 

Neutron probe access tube will be constructed with the same care as monitoring wells to ensure functionality 

and to prevent fluid contamination. Details are provided in Permit Part 7. 
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2.2.2.4 Suction Lysimeters 

Suction lysimeters will be constructed with the same care as monitoring wells to ensure functionality and to 
prevent fluid contamination. Details are provided in Permit Part 7. 

2.2.2.5 VZMS Construction Information 

VZMS construction information will be recorded on boring logs and well construction forms by the field 
geologist for each well and will contain the following information. 

• Name of geologist, site location, and date of activity 
• Description and identification of drilling and sampling equipment 
• Name of drilling contractor 
• Soils description using the Unified Soil Classification System 
• Description of soil texture, color, density, odors and other appropriate descriptions 
• Description of rock type 
• Depth and thickness of groundwater (if encountered) 
• Total depth of the boring and well. 
• All applicable well construction details 

Following installation, a licensed surveyor using a benchmark of known elevation as a reference point will 
survey each vadose zone monitoring well and neutron probe access tube. A reference mark will be made at 
the top of each well casing and surveyed for horizontal coordinates (±0.1 feet) and height above mean seal 
level (±0.01 feet). Then the depth of the well will be measured and recorded to 0.01 feet below the top of 
casing, as well as below the well pad and ground surface. Any deviations from this Work Plan will be 
documented and justified. 

2.2.3 Decontamination 

The drill rig and equipment used for installing the vadose zone monitoring wells for the landfill Phase IA cell 
and evaporation ponds will be decontaminated prior to drilling and between boreholes. Decontamination 
procedures are described below. 

Drilling equipment which comes into direct contact with subsurface soils or groundwater will be 
decontaminated between each boring by removing adherent soil, steam cleaning and/ or scrubbing with an 
anionic detergent in potable water followed by a double rinse with purified (deionized) water. 

Investigation derived waste (ID\XI) will be handled in accordance with the WAP. 

2.2.4 Well Development 

Based upon previous investigations, groundwater is not anticipated in any of the vadose zone monitoring 
wells, therefore, well development should not be necessary. However, a description of protocols for well 
development is provided below in the wuikely event grow1dwater is encountered. In the utuikely event that 
groundwater is encountered during the installation of monitoring wells, NMED will be contacted within 24 
hours of the event. 

If groundwater is encountered, wells will be developed to remove fine material from the formation and filter 
pack surrounding the well. Following well construction, the cement grout will be allowed to cure for 
approximately one week after which development will consist of bailing and surging w1til relatively clear 
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water (i.e., groundwater with low turbidity) is produced. Each well will be surged and bailed using a 

development rig equipped with a winch and a 3-inch diameter steel bailer. Surging and bailing of fmes is 

;mticipated to take up to 4 hours per well to complete. The volume of water removed may vary between one 

casing volume for low recharge wells (i.e., those that don't fully recharge within 12 hours) and 6 casing 
volumes. 

3.0 BASELINE LIQUID CHARACTERIZATION 

Potential sources for water detected in the vadose zone monitoring wells and sumps may include those 
shown below. 

• Non-leachate fluids 

Rainwater 

Stormwater detention pond fluids 

Consolidation water from prepared subgrade or geosynthetic clay liner (GCL) 

Pipeline leaks from facility water supply 

• Leachate fluids 
Fluids that have migrated through waste from the landfill 

Evaporation pond fluids 

A baseline liquid characterization program will be conducted within three months of activating the facility 

water supply system to evaluate the water quality characteristics of sources of non-leachate fluids that could 
accumulate in sumps or vadose zone monitoring wells. Additionally, leachate fluids will be evaluated as part 
of the WAP and will include sampling and analysis of each of the leachate fluids types listed above. The 
potential characteristics of leachate fluids will be evaluated after a sufficient amount of waste materials have 

been placed in the landfill and landfill leachate has been collected, if it occurs. These data will be used to 

distinguish leachate fluids from non-leachate fluids that could accumulate in sumps or vadose zone 
monitoring wells during operation, according to the methods discussed in Section 6.4. 

The baseline characterization program will be conducted on samples of non-leachate fluids to produce 

preliminary chemical profiles for these waters. Samples of non-leachate fluids will be analyzed according to 
the program described in Table 1. These data will be used to develop a water quality profile representative of 

each potential non-leachate fluid source. 

A sample of the potential consolidation water will be analyzed as part of the baseline characterization 

program. The sample will be obtained by running a permeability test (ASTM D 5084-90) on a representative 

sample of the clay liner and/or GCL. The extract from that test will then be analyzed according to Table 1. 

Water representative of the potential non-leachate fluid sources will be used in conjunction with drill cuttings 

from both the Upper and Lower Dockum Units to establish a chemical baseline using the Meteoric Water 
Mobility Procedure (see Appendix A, MW'MP). The MWMP will be used to test three samples representative 

of the lithologies (e.g., mudstone, siltstone and sandy siltstone) of both the Upper and Lower Dockum Units 

using each distinct non-leachate fluid type. If the water profiling discussed in the previous paragraph reveals 
that the different non-leachate fluids each have distinct profiles, each water type will be used to conduct the 

MWMP tests; otherwise, water representative of all the non-leachate fluids combined will be used. Cuttings 
will be collected for use in these tests during installation of the vadose zone monitoring wells. The extract 

from these tests will be analyzed according to the program described in Table 1. If it is determined that the 

solids are too fme to conduct the standard extraction method (column leaching) for the MWMP test (see 

Appendix A), an alternative method will be used (i.e., bottle roll). These data will provide an indication of the 
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chemical proftle (in terms of major ion chemistry, radiochemistry and trace metals) of water that would occur 
as a result of Dockum sediments being subjected to non-leachate fluid sources. Certain constituents listed in 
Table 1, such as volatile organic compounds, are not expected to be detected during these tests, however their 
absence will be conftrmed in case any natural organic materials (e.g., hydrocarbons) exist in the geologic 
materials. 

Additionally, the samples collected of the Dockum cuttings during drilling will be used to analyze the material 
(solid) for background determination. These samples will be analyzed for heavy metals and radionuclides, as 
listed in Table 1, Baseline Chemical Anafyses. 

Notes: 

VOA - volatile organic analysis 

CWM - clear wide-mouth jar 
HDPE - high density polyethyrene bottles 
HN03 - nitric acid 
HCL ric acid 
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4.0 MONITORING PROCEDURES 

4.1 MONITORING FREQUENCY 

Following installation, vadose zone sumps will be monitored for the presence of fluids daily and vadose zone 
wells monthly. The total depth of the vadose zone wells will also be measured each time the wells are 
monitored. Table 2, Monitoring Frequen~y, presents a summary of the monitoring program for the facility. 

Lan(lfill 
Time Peri.od 
Operation Daily 
Closure Daily 
Post-Closure Semi-annually 

Table 2 
Monitoring Frequency 

VadoseWells 
Monthly 
Monthly 
Semi-annually 

Vadose·vvens 
Daily Monthly 
Daily Monthly 
Semi-annually Semi-annually 

The Permittee shall inspect each neutron probe access tube, plus Vadose Zone Monitoring Wells 1, 2 and 3, 
every six months. 

4.2 RESPONSE ACTIONS 

The following response actions, plus those identified in Permit Part 7, will be conducted based on the 
outcome of each monitoring event. 

• Liquid not present no further action 

• Liquid present the fluids will be sampled and analyzed. All remaining fluids will be removed and 
properly disposed of. 

If the source of water in the sumps or vadose monitoring well is determined to be non-leachate fluids, no 

further action will be conducted other than removing the liquid and mitigating the source, if possible (e.g., a 
break in the water supply system). As part of the source mitigation, the applicant will submit a written plan 
for determining and mitigating the source of the fluids to NMED for their approval within one week of its 
occurrence. If the source of the water is determined to be leachate fluids, corrective action steps will be 

taken, as described in the applicable permit module. Additionally, if the Action Leakage Rate (ALR) is 
exceeded, corrective action or contingency steps will be taken, as described in the applicable permit modules, 
to include an increase in the monitoring frequency to weekly for one month or until the ALR is reduced, 

whichever occurs first. All response actions will be assessed by an independent New Mexico Professional 
Engineer. Reporting commitments are described in Section 6.4. 

If fluids are detected in one of the shallow wells, the depth of the fluids will be compared to the depth of the 

waste. This comparison will aid in evaluating whether the source of the fluids could be from the waste 
disposal units. 

4.3 MONITORING METHOD 

The sumps are fitted with a dedicated transducer fitted with a manual readout. Consequently, the readout will 
be recorded and documented manually at the frequency indicated in Table 2. 

The wells will not be fitted with transducers and so will be monitored visually and manually, as listed below. 
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• A light source, such as a flashlight or mirror, will be directed down the well and used to inspect 
for a reflection off fluids. 

• An interface probe, capable of detecting water as well as petroleum hydrocarbons, will be 
lowered down the well and used to measure the depth of any water and/or the thickness of any 
petroleum hydrocarbons present. 

• If fluids or petroleum hydrocarbons are suspected, a clean disposable bailer will be lowered into 
the well to collect a sample of the fluid for visual inspection and confirmation of its presence 
prior to collecting any for laboratory analysis. 

The interface probe will be decontaminated prior to using it at each well. The results of this monitoring will 
be documented. 

The procedures and schedule for inspection and maintenance of the VZMS sumps are described in the 
Operations and Maintenance Manual included in the Permit Application. The wells will be visually inspected 
for damage or malfunction at the time of each monitoring event. Any problems will be communicated to the 
NMED and fixed in a timely manner. 

4.4 SAMPLE COLLECTION 

Consolidation water from prepared subgrade or GCL will be sampled for baseline characterization if and 
when it occurs. The most likely locations for consolidation water to collect are in the LDRS and VZMS 
sumps, as shown on Figure 5. As such, if it occurs prior to initial placement of waste in the landfill, it likely 
will represent consolidation water, provided there is no other significant source of fluids in the LDRS sump, 
like rainwater. If it is observed after initial placement of waste in the landfill, it will still be sampled, but may 
not represent consolidation water. The exact nature of that water will be determined at the time of 
occurrence. 

If fluids are encountered in the sumps or vadose zone monitoring wells, samples will be collected as 
described below. The vadose zone monitoring sumps will each be equipped with a bladder pump. Samples 
will be collected from the pump using the minimal flow rate if sufficient volume exists in the sump. 
Laboratory analyses of samples will be completed by a chemical laboratory, as described in the WAP. 

Grow1dwater is not anticipated in the vadose zone monitoring wells based on results from previous 
hydrogeologic investigations at the site. In the unlikely event grow1dwater is encow1tered following well 
installation, the wells will be initially sampled approximately one week after installation and development, or 
whenever water shows up. 

Static water level measurements will be taken in the wells using an interface probe prior to sampling. 
Measurements will be taken to the nearest 0.01 foot from the surveyed reference point on the well casing. 
The interface probe will be cleaned between each well using a non-phosphate biodegradable detergent and 
fresh tap water followed by a distilled or de-ionized water rinse. New chemical-resistant disposable sample 
gloves will be used while collecting samples at each sump or well. 

Following water-level measurement, well purging will commence and field measurements of pH, 
conductivity, temperature and turbidity will be recorded every 2 to 5 minutes to demonstrate parameter 
stabilization prior to sampling. Purging will be discontinued once the parameters have stabilized or when 
three well volumes of water have been purged from the well, whichever occurs first. If there is insufficient 
recharge for the well to fully recover within 12 hours , the well will only be purged once and sampled as soon 
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as sufficient volume is recharged to the well, as per the guidelines in the Technical Enforcement Guidance 

Document (EPA, 1989). Grow1dwater samples will be collected using a disposable polyethylene bailer 

attached to a nylon rope. However, grow1dwater may also be collected from a submersible pump under a 

reduced flow to prevent volatilization if sufficient water exists. 

Groundwater samples will be placed in appropriate containers provided by the laboratory. Table 1 indicates 

the appropriate sample containers, volumes and preservation required for each analyte. Samples will then be 

labeled and in1mediately placed in a refrigerated cooler for transport to the laboratory. Sample information 

will also be recorded in the field log book. 

4.5 SAMPLE PRESERVATION AND TRANSPORTATION 

After sealing the sample container, samples will be placed into a cooler as soon as possible and maintained at 

a temperature of approximately 4 degrees Celsius. Samples will be transported to the analytical laboratory at 

the end of each sampling event. Samples in breakable containers will be packed in such a way as to prevent 

breakage during transportation. Table 1 provides a summary of sample preservation and holding times 

required for each analyte. 

4.6 QUALITY ASSURANCE SAMPLES 

Duplicate samples will be collected in order to check the precision of laboratory analyses. Duplicates will be 

included for each parameter requested with samples sent to the laboratory and labeled so that the samples are 

not identified as quality assurance samples. Approximately one duplicate sample will be collected for each ten 

samples sent to the laboratory or one per sample batch, whichever is less. 

One trip blank sample will also be sent with each cooler containing samples for volatile organics analysis. 

Blank samples will be labeled so that the samples are not identified as quality assurance samples. 

4.7 CHAIN-OF-CUSTODY PROCEDURES 

Chain-of-custody documentation will be used to ensure the integrity of samples from the time of collection to 

reporting of analytical results. This documentation will permit tracing of the possession and handling of 

samples from the time of collection through analysis and final disposition. Copies of the chain-of-custodies 

will be kept in the facility operating record. 

Sample custody will be initiated at the time of sample collection by placing a label on the sample container 

and filling out a chain-of-custody form. Each sample collected will be identified in the chain-of-custody 

form. Each person handling the sample will be identified on the form. 

4.8 FIELD EQUIPMENT 

Field equipment required for collecting samples will include: sample containers; gloves; refrigerated cooler; 

sample labels; physical parameter meter; log book; and miscellaneous equipment. 

Calibration of field equipment (e.g., pH meter or organic vapor meter) will be conducted at the begitming and 

end of each work day. 

4.9 DECONTAMINATION 

In order to prevent cross conta.n1ination between sampling sites, sampling equipment will be deconta.n1inated 

according to the following procedures. 
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• Remove excess soil or other adhering substances 
• Wash with a solution of non-phosphate detergent in tap water 
• Rinse with tap water 
• Double rinse with distilled water 

Decontamination of all equipment that comes into direct contact with sampled media will be carried out 
between samples and prior to equipment leaving the site. If a pump and hose system is used, the system will 
be cleaned prior to each groundwater sampling event by pumping a non-phosphate detergent dissolved in 
fresh tap water followed by a double rinse with de-ionized water. Should bailers be necessary, an unused, 
disposable bailer will be used at each well to prevent cross contamination. 

5.0 LABORATORY ANALYSIS 

5.1 ANALYTICAL METHODS 

Table 1 summarizes the analytical program for the baseline liquid characterization program, as well as for 
water detected in vadose zone monitoring wells and sumps. Detection limits will be below drinking water 
standards for applicable parameters. This analytical program is designed to "fingerprint" fluids associated 
with the landfill operations so that if water is detected in the vadose zone sumps or monitoring wells, the 
source of that water can be determined. As such, it may become justifiable to revise the vadose zone sump 
and monitoring well analytical program based on the results of the baseline liquid characterization program. 
NMED approval will be obtained prior to making any changes to the program. 

5.2 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL 

Internal laboratory Quality Assurance/Quality Control procedures will include the following: 

• Laboratory chain-of-custody tracking of samples. 
• Instrument calibration using calibration check standards and laboratory blanks. 
• Use of reagent and method blanks. 
• QC spike samples (approximately one every 20 samples). 
• Matrix spike samples (approximately one every 20 samples). 
• Laboratory split sample duplicates (approximately one every 20 samples). 
• Laboratory check standards (approximately one every 20 samples). 

5.3 DATA REVIEW, VALIDATION, AND VERIFICATION REQUIREMENTS 

All analytical laboratory data will be presented as SW-846 [t.e., EPA SW-846, Test Methods for Evaluating Solid 
Waste, Prysical/Chemical Methods, Third Edition (EPA, 1986)] documentation packages that provide the same 
level of detail as EPA Contract Laboratory Program (CLP) Level IV [see OLM02.1, USEPA Contract 
Laboratory Program Statement of Work for Organics Anafysis, Multi-Media, Multi-Concentration (EPA, 1990a) and 
OLM03.0, USEPA Contract Laboratory Program Statement of Work for Organics Anafysis, Multi-Media, Multi
Concentration (EPA, 1990b)]. A tabular key will be provided with the package that relates field/laboratory 
sample numbers to: 1) QA and QC samples; 2) cooler receipt form(s); 3) reporting requirements for organic 
and inorganic analyses; 4) reporting of internal QC results (e.g., laboratory blanks, surrogate spike samples, 
matrix spike samples, laboratory duplicates and/or matrix spike duplicate pairs, and laboratory control 
standards); and 5) identification of field duplicates and all types of blanks. Actual chromatograms will be 
provided for all samples analyzed by gas chromatography (GC) methods. 
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At a mmunum, data package verification will include evaluation of sampling documentation and 
representativeness, technical holding time, instrument calibration and tuning, field and lab blank sample 
analyses, method QC sample results, field duplicates, compound identification and quantification, the 
presence of any elevated detection limits, and a summary of qualified data. All data will be flagged with 
appropriate qualifiers. 

The data validation and verification procedures will include: 1) an initial review or verification of the 
completeness of individual data packages for each sample delivery group; 2) validation of the data using 
guidelines tailored to the type of analyses performed (i.e., organics, inorganics, or radiochemical); 3) resolution 
of data discrepancies, where possible, by liaison with the responsible laboratory; 4) qualification of data by 
flagging with appropriate codes, with emphasis on data usability for decision-making purposes; and 5) 
preparation of sample delivery group specific data assessment summaries and a narrative report. 

6.0 DATA MANAGEMENT 

6.1 FIELD DOCUMENTATION 

Records of all field activities will be kept in the facility operating record and the following items will be used 
to document field activities 

• Field log book 
• Boring logs and well construction diagrams 
• Well or sump sampling logs 
• Chain-of-custody forms 

Field log books will be maintained during the operating and post closure period of the facility and used to 
record details of work including daily activities, any deviations from sampling or quality assurance plans and 
equipment calibration. 

Geologic boring logs will be produced by the field geologist during drilling activities. The logs will be 
prepared under the direct supervision of a qualified geologist or geotechnical engineer. Field logs will also be 
reviewed by the supervising geologist or engineer prior to fmalization. 

6.2 LABORATORY DOCUMENTATION 

Once custody of a sample has been relinquished to the laboratory, complete documentation of the progress 
of the sample through the analytical process will be carried out by the laboratory. This will include a 
description of sample condition upon receipt, recording of sample receipt in the laboratory log book, 
documentation of steps in the analytical process and recording of the results of analysis. 

6.3 LABORATORY REPORTING 

The laboratory reports (Level IV Data Validation Packages) will include the information listed below. 

• Sample number (as recorded on sample label and in field log book) 
• Date sample received by laboratory 
• Date of analysis 
• Analysis performed 
• Results of analysis 
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• Detection limits 
• Reporting units 
• Signatures of persons responsible for analysis 

In addition, laboratory reports will include the raw data (e.g., chromatograms), copies of chain-of-custody 
forms and results oflaboratory QC procedures indicating accuracy and precision of analytical results. 

6.4 DATAANALYSIS 

Data analysis will include tabular and graphical representation, graphical comparison between various 
parameters and statistical analysis,if appropriate, to determine whether fluids detected in the VZMS during 
the monitoring period are from leachate fluids sources or not. The application of data analysis methods is 
dependent on the data reported during monitoring of the VZMS, if any. 

Using primarily the baseline characterizations and the leachate fluid analyses (WAP), chemical proftles of the 
water types as well as a suite of appropriate analytical indicator parameters will be selected to be incorporated 
into the vadose zone monitoring program for leak detection during facility operation. The indicator 
parameters will be based primarily on the leachate fluid analyses, while the non-leachate fluids proftles will be 
based primarily on major ion chemistry established in the baseline, if available. Therefore, the indicator 
parameter list is expected to evolve as varying waste streams are accepted by the facility. In addition, all 
hazardous chemicals ever received at the facility will be considered as indicator parameters. 

Analytical data from samples of fluids detected in the VZMS will be compared to the non-leachate fluids 
baseline characterizations and leachate fluids evaluations discussed in Section 3.0. These comparisons will be 
based on evaluating trilinear plots of major ion chemistry characterization (e.g., calcium, magnesium, 
potassium, sodium, bicarbonate, sulfate and chloride) and tabular and graphical summaries of 
metals/nonmetals, radionuclides, hydrocarbons and other constituents. Through these evaluations, an 
obvious correlation between the water types and concentration ranges of the monitoring sample to either the 
leachate fluids or non-leachate fluids characterization may be observed. If the monitoring sample data catmot 
be easily characterized as leachate fluid or non-leachate fluid, or if concentrations fall outside the ranges 
established during baseline characterization, the monitoring sample will be characterized using statistical 
methods. In this case, a tolerance or prediction interval statistical procedure will be applied, unless a more 
appropriate statistical method is identifted. 

In order to apply these statistics, it may become necessary to collect additional baseline data for non-leachate 
fluids to establish a more concrete background proftle. The need for additional baseline sampling at1d 
analysis will be evaluated at the time of occurrence at1d evaluation of fluids in the VZMS. 

Solid and liquid wastes accepted by the facility, as well as leachate fluids will be sampled and analyzed 
separately and individually as per the WAP. These data will be used to develop a list of indicator parameters 
(i.e., waste constituents) to monitor for in the VZMS and will be used to determine if fluids detected in the 
VZMS are in fact leachate fluids. Additionally, if based on these data it is not clear whether the fluids 
detected in the VZMS are leachate fluids or not, additional samples of any fluids present in the LCRSs and 
the evaporation ponds will be collected and analyzed for major ions at1d metals, as per Table 1. These data 
will then be used to develop a chemical proftle of these waters at the time of occurrence of fluids in the 
VZMS and used to compare to the baseline non-leachate fluid proftle(s) to aid in determining the source of 
fluids in the VZMS. 
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6.5 DATA REPORTING 

Data will be surrunarized and presented to NMED on a quarterly basis. The report will include an executive 
surrunary that highlights any significant fmdings during the reporting period. The main body of the report 
will include discussions or surrunaries of the following topics listed below. 

• Monitoring and sampling methodology 
• Current and historical analytical results 
• Current and historical fluid levels, if applicable 
• VZMS inspection and maintenance results 
• Volumes of fluids removed from all monitoring points, including the LCRSs and LDRSs 
• Significant historical changes in fluid levels or fluid chemistry (e.g., leachate fluids) 
• A cumulative list of chemicals managed in the regulated units, as identified in the WAP. 

The report will also include the items listed below. 

• Maps illustrating facility waste management units and monitoring sump and well locations 
• Maps illustrating groundwater depth, gradient and flow direction (if appropriate) 
• Map (plan view or cross-section) illustrating groundwater pathways (if appropriate) 
• Graphs and/ or tables depicting water quality 
• Laboratory documentation, chain-of-custody and QA/QC documentation 
• Copies of well and sump sampling logs and other pertinent documentation 
• Conclusions and recorrunendations 

If fluids are detected in either the sumps or wells, NMED will be notified within 24 hours. Subsequendy, an 
additional report (i.e., not a regularly scheduled quarterly report) will then be submitted to NMED within 14 
days of fluid appearance. This report will include an assessment of the amow1t and source of the fluids; the 
possible size, location, and cause of d1e leak; and the seriousness of the any leak in terms of potential releases 
to the environment. It will also include a surrunary of any irrunediate short or long term response actions to 
be taken. The report will also include those items listed below. 

• Monitoring results from the sumps and wells (volumes/fluid levels and analytical results) 
• A comparison to the baseline characterization results 
• Analytical results for all fluids 

Within 30 days of fluid appearance, a report will be submitted to NMED describing d1e effectiveness of the 
response actions. Monthly reports will be submitted to NMED as long as fluids are present in the VZMS. 

6.6 DATA STORAGE 

All completed data analyses and reports from this project will be stored electronically. Copies of the 
electronic data and hard copies of the data and laboratory reports will be placed in the facility record during 
the operating and post-closure periods. 
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7.0 HEALTH AND SAFETY 

If there is reasonable potential for exposure to toxic compounds, field personnel will be required to have 
current certification of 40-hour health and safety training per OSHA 29 CFR 1910.120(e). Personnel will 
adhere to proper health and safety protocols as described in a separate Health and Safety Plan that will be 
submitted to NMED for review and approval prior to initiation of Work Plan activities. The selected 
contractor will also provide a health and safety plan relating to their operation (e.g. drilling equipment). 

A Health and Safety Officer (HSO) will be designated that will be responsible for monitoring potentially 
hazardous situations during all field activities, ensuring that all personnel know the potential physical and 
chemical hazards and are trained in the proper use of personal protective equipment (PPE). It is anticipated 
that safety Level D will be the highest level of PPE necessary (i.e., work clothes, hard hats, steel-toed boots 
and safety glasses). The HSO will make the decision when it is necessary to upgrade to a higher level ofPPE. 
The HSO will also conduct periodic air monitoring (documented following Rule 1166-type requirements) and 
determine if conditions require an immediate termination of work. 
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M&TEORIC WATER MOBILITY PROCEDURE 
(MWMP:} .... . 

standardized Column Percolation Test Ptocedure 

1. Scope . 
'l'he purpose pf the Meteoric Water MobHi.ty ~t"EJcedur~ {MWMP• is. to 
evaluate the potential for d;issolut.ion and ti\Qbility of certain constituent 

from a mine rock sample by meteoric water. 'rhe procedure cortsists of a 

singl.e-pass c9l.umn leach over a 24 ho,~r period using a.•mine rock sample 
to extrac-tion fluid (effluent) ratio of 1: 1. Th~ extraction f:J.uid is Type 

.reagent grade water. · · 

2. Reference Dohiuments 
2. l Meteoric Wo;rter Mobility Procedure; Bureau o.f Mi•n.inq Regular.i:on 

and P..ecl;$~tion, Nevada Division <O:f ~ironrn.en1!;..al.J?rotectio'ni: 
9/19190•. . . . ... 

2. 2 Standafci. Methoqs for the Examinati® of water @d Wastewater, 
lBth edition, APHAIAWWAIWEF, 1992, Method 1080~ 

3. signiti.ca:nc~ .. ~nd Use 
3.1 This procedure is intepded a:s a means !or obt~inin9 e:x:tracts from 

tl4ne . .rock samples~ The extracts may be used to eyaluate. the final 

pEt ~g rel~ase of certain consituent;s of miti_e roc~$ exposed to 
mete~:u:J.c events. . 

3.2 '1tie'• p.H .d:f. th~ ex~raction fluid used .i.n .this .£:t(<ced~.J,re is to reflect the 

pH of Pl:'ecipitatiori in the geographic region in which· the mine roek 
is beitu;t evaluated Un th;s case~ -the state ot .Nevada}. 

3. 3 Thi,s procedure is desiqned to mot>.ili:-2e potential contaminants present 
in the s6ll.d$, so that the resulting extract can be .used to asses-s 

leachate which could potentially he produced .tr.om m+ne rock: in the 

field.. 
~ .. 4 Tlii.s procedure produces extracts that are amenable to th-e 

de-termination of both ~rutj'or and minor (trace) con.sti,tuents. When 

.minor constituents are hej,.ng determined, it is especial~y i111portant 

thC~,t p.reca\,ltion=t be taken ln sample storage ahd handling to avoid 

possibJ.e co.ntamination of the sarnpl~s. 
3. !1 ThiG p.ra<;edute may not be suitable for obtaining eY.t.ra.cts from finely 

Q.ivided aolids (such .as clayey soils, sludges, mill tailings, ~tc. J. 

alternate extraction procedure ma.y then be adv'ised. 
4. Apparatus 

4 .• 1 &gtra.cti'On'Devi.ce1 we c<>lUfllll of 15 em (6".1 o.n, of sufficient 

heigbt to c{.lnta.S.n a mitlimUJU ot :> kg of minu5 5 ·.¢in. (2'"} :tttine rock 
sample and sufficient additiot'ltlll height to contain applied ektraction 
fluid :5ho.~d bU.ndinq {pondi.ng) occur. (App.roxirnately a kg of minus 

S an :Bol_tcls per 10~.5 em o( .. column h~;9'ht). .For a 5 kq, mine rock 

s~~:~"" a 15 em o. 0. x 4~ em high column i.s recommended. 
Addit.i;onal col.umn h.Ught will be required ft:>:t roine r;ock sample 
.qu<lntit$'ii:& g~eater thaz:t 5 kg. The bottom o.t the column :must be 

-~aled. (b\lbble eap) and a. solution <U,schar-ge outlet &i.tuated above the 

seal~ ~o.ttom of ~, col'WIIn anc.t below t;.he 1tpunch plate11
• A 

d~a,~~ngor ~!l.e e&traction ~ev:ice is appende:d. 
~, -'·-- ..,-_ .. _~. -1-"J ___ ....... ,:__,.- -- .... _ .......... - ., ___ ... --·- •'-- ••-..... --\... -"'i -·-" 



t'ines migration and onto the top of the mine roc'k charge after column 
loading to aid even ex. traction fluid di.st;:ribution. 

4.3 Metering pump or constant head device,to insure constant rate 
extt.action fluid application 

4. 4 Ex~taction fluid (influent) and e•ffluent containers sufficient .in s.ize 
contain liquid used during ext.ractioH,. Containers must be covex;ed. ,to 
avoid po~~ible contamination from sources out;::"ide the test apparatus. 

4. S Laborato:t;"Y balance capable of weiql:'til'l.·~ to LUg. 
4. 6 Drying pans o.r di$hes for moisture content detepninations. 
4. 7 pH :meter l.rlth a readability of o. 01 units and. an accuracy of 0. 05 

units at 250C. . 
4.8 Filtration assembly dev.:Lce of a co:mposition.suitable to the nature of 

the analyses to be perf<:'lrmed and equipped with a 0.4:5 urn pore size 
filter. 1\n . ~ssemblY tor p.tefiltration en: centri,fuqati,on may be 
required i.f 0.45 m filtration is difficult. . ... 

4 .. 9 T\:!bfnq - ;$:1;lr:t;gica1 or Tygon tubing s:ufficieht i.n diameter· and length 
for the extraction device u.sembly (pump, column effluent outlet) . 

5. Reagents 
5.1 ~~te,t:~ Type II reagent grade- Water cpurified by distillation, ion 

exchange.~ reverse osmosis, electrodialysis, or a eomb.tnation thereof, 
conf.9.t::Jning to the specifications for Type TJ: reagent grade water. 

·-: ... -::: 
.. ·c. . . . . ·. 

6; Sampl.i.:Q.g cr±e:ld) 
6.1 Fie~cl. s~'!Wling should be acc.ornpli~~.ed to insure i;i representative 

mine rock>sample is obtained. · 
6.2 The minimum quantity of mine rock .sample required .for the MWMP 

is .5 kg~ 1\,t least 7 kg of mine rock sample should bo su.bmitted to the 
laoorato~y.for feed moisture c<:'lntent dete.rniination.~ MWMP, and 
other pt.>tential analyses requested by the submitting company. Mine 
.rock.s&mples of up to 25 kg are appropriati' f<:'lr 5Ubmittal. 

6. 3 lt is important that the mine rock sample- be representative with 
respect to surface area, as variations iJ:t surface area l'tlaY directly 
a,f~~c.rt t,~e ,l-eaching character.ist;ics>·~~ the ::~ample. Mine .toek samples 
should·dmt.atn a representative distributi:qn of' particle a;l..~es. 

6.4 s<l.l'OI?l'S> in closed containers (bagsr·buckets) appropriate to 
et¥P~·and. analysis for transport to the laboratory. 

7. Samp.Ie . Pr~~:c-iltion {Laboratory} 
1. t ·a~ ~.ne :rock sample from the ~ontainer and ble~<i by 

rol.. '~•nd•obtain sample to.r feed lliOisture content (:+1 
1.2 Sl;i:e rE!!mainder (5 kg or more) ori a 5 em (2"; screen~ 

5 em material. for subsequent recombinat:ton with cr.:ushed 
material. · 

coning or 
k<J}. 
save minus 
plus 5 em 

7.3 After 3cf.eeninq, weigh plus and minU.s 5 em screened materials and 
cal.cu,Late . . .. · 

············plus ·aft.~f·:m.t.~·· . .s ····~ ... '"1e1q~t 4i$tl:'!:but.fbns; 
- · ~~; (wt of +5 em} I (total wt) .. }(; 100 "' t plus 5 em. 

7.4 crush:tmay hand break} plus 5 em material to just pass a 5 em (2"l 
.$C.:r:;~.•tt .and .rec;:ombine with the screened. minus 5 em mat4!1:ria_l. 

7. 5 'l'Jioitb\lgl:lly blend the r¢combined 100\ lainus S cl:ll nu.ne roek 
s~le, and usinq the feed moisture content {7 .l above.}, calculate 
the dry Wt!iqht of the sample to insure a minimunl.of 5 kg (dry 
weight) iff available for the MWMP extraction (column pe.tcolationl 
test. 

7 .• 6 ~a 'the lOOt minus 5 em tiline rock aa.mple into the extraction 
qev~~e (el.11umn) • To minimize pa~:ticle seqr;e.qa.tion and compaction 
·(luring c()lW'Il.D loadi:nq, tbe sample shall be ct;r:opped from no more 
1$an 24 inches When intrO(lticed . .from the . top .of the column, and no 
tampl.n~,- lituikinq., or other methods to compact the sample will be 



.. ~· .. 

1. 

8.1 Adiust tne extraction fluid application rate such that the number ot 

milliliters of water applied to the eolumn .i,n a 24 hour period will be 

equal to th.e number of dry grarri$ of mine rock sample in the column. 

Ex: 5000 9 x 1 ml/g x. 1 lu::/60 min}{. 1/24 hr = 3.47 ml/rnin 

8.2 Measure and record the ir..itinl pH of tne e~"ttraction fluid. 

8.3 Begin metering the extraction fluid onto the top of the mine rock 

contained in the column at the predetermined rate. 

8. 4 When a volume equal to the mass o.t dt;y solids i,.n the column has 

b~.en delivered through the qolumn {as'sume l ml/g), cease ·· 

appli.cation of the extraction flU:i.d. ·· 

Note: The mine rock charge wiLl retain wate.r s.o ext:r:action fluid 

application must continue until the target effluent volume (1:1 

solids to eftluent ratio} has been collected. This will require 

appliCation ti~ J>eyond 24 hours. but nol;. to\. exceed. 48 hours. 

t;3;,;~ 1'1'!()roughly milt the eff1uent in;mediately~ Then procure suffici.ent 

quantity for the required anafyses (u~ually Profile I or Profile I! 

8:6 Measure and record the pll of the e:Ktract. 
8.7 Filter the sample through a 0.45 m inert membrane to obtain 

extract for dissolved constit.ueil.t analyses. 

s. a £>res.erv.e thf! extract sample appropriately for the requiret.:i 

analyses. 
8.9 Allow the mine rock solids, after extraction, to drain, until the 

surface o! the sample no longer "glistens" and at least two minutes 

elapse between drops of effluent from the column. 

8.10 Remove the mine r6ck. residue (solids) from t:he column and 

take a: representative portiqn fo.r ruidual moistu,.re 

determination. 
8.11 Bl.end i.!l.nd split the moist mine rock res1due to obtain samples 

for additional analysi.s it necessary. 
8. 12 lf it is evident at Step 8. 3 that the p.a;rticle size of the sample 

(fi.nely divided solids such as clayey soils, sludges, mill 

ta1lit1QS, ~te.) ill not allowing reasonaple percolation of the 

extraction :fluid to occur, aborting the extraction procedure 

and submitting the sampJ,e to an alternate ext;r:action procedure 

may be a~vised. · ·· 

9. R'eporti;'flg (t:-ecotd at)d report the fcllowin<; to NDEPl 

9,:;t;;pa 9t eXtraction fluid {influent}. 
9. 2 pH··:Qf effl.uen·t after extraction. 
9>31'otal dry wtU,9ht of reline rock sample used for MWMP".~ 

SL 4 Feed and retainet.:i {aft.er extraction and draining) moisture contents. 

9.5 Ti~~.of aonta,ct in the extract~on device; 
9 .•. 6 lt'r;r;>cedl.rres. tsynopsis} used for M.WMP eKtracti.on, effluent 

til.tra:11;,l;on, and extract preservatiol'L 

9. 7 Re$ult$ ot J?rotile I or ~rofile II 'analyses on extract. 
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DEEP MONITORING 
WELL AND NEUTRON PROBES 

INSTALLATION DETAILS 0 
NTS 

SHALLOW MONITORING 
WELL INSTALLATION DETAIL@ 

NTS 

STEEL 
STANDPIPE 

PRESSURE-VACUUM SOIL-WATER 
SAMPLER INSTALLATION DETAIL@ 

NTS 

rSURFACE CASING 

ORIGINAL GROUND ORIGINAL GROUND 

SURFACE SEAL 
(Cement/Bentonite) 

Name 

Alluvium 

>10' 

Upper 
Dockum 

Lower 
Dockum 

Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

Depth 

Deep 
Deep 
Deep 
Deep 
Deep 
Deep 
Deep 
Deep 
Deep 
Deep 
Shallow 
Shallow 
Shallow 
Shallow 

~~~~\· 

Gand 
Contact/Zone to 

Be Monitored 
Upper/lower Dockum 
Upper/Lower Dockum 
Upper/lower Dockum 
Upper/lower Docl<um 
Upper/Lower Dockum 
Upper/lower Dockum 
Upper/lower Dockum 
Upper/Lower Dockum 
Upper/lower Dockum 
Upper/Lower Dockum 
Upper Dockum 
Upper Dockum 
Upper Dockum 
AlluviaUUpper Dockum 

Alluvium 

BOTTOM PLUG 

Upper 
Dockum 

Monitorin 
Installation 
Descriotion 

tion 
General Location (1) 

4-inch diameter Sch 80. PVC Pipe East s1de of north evaporation pond 
4-inch diameter Sch 80. PVC Pipe East side of south evaporation pond 
4-inch diameter Sch 80. PVC Pipe East side of Phase lA. 400 feet south of NE corner of landfill 
4-inch diameter Sch 80. PVC Pipe East side of Phase lA. 750 feet south of NE corner of landfill 
4-inch diameter Sch 80. PVC Pipe East side of Phase lA, 1050 feet south of NE corner of landfill 
4-inch diameter Sch 80. PVC Pipe At NE corner of Phase lA of landfill 
4-inch diameter Sch 80. PVC Pipe At NE corner of Facility boundary 
4-inch diameter Sch 80, PVC Pipe Halfway along a stra1ght line extended between VZMW-06 and 07 
4-inch diameter Sch 80. PVC Pipe Next to WW1 
4-inch diameter Sch 80. PVC Pipe Next to PB14 
Vacuum-pressure Suction Cup Sampler NW Corner of north evaporat1on pond (next to VSMW-D23) 
Vacuum-pressure Suction Cup Sampler East side of north evaporation pond (next to VZMW-D1) 
Vacuum-pressure Suction Cup Sampler East side of south evaporabon pond (next to VZMW-D2) 
4-inch diameter Sch 80. PVC Pipe NE corner of Stormwater Detention Basin 

VERY DEEP MONITORING 
WELL INSTALLATION DETAIL@ 

Upper 
Dockum 

5.0' 

150.0' 

NTS 

SURFACE CASING 

SURFACE SEAL 
(Cement/Bentonite} 

Upper 
Dockum 

Lower 
Dockum 

A.ll!!fjum 

15 Shallow AIIUVIaUUpper Dockum 4-inch diameter Sch 80. PVC Pipe East side of Stormwater Detention Basin, one-third distance between 14 and 17 
16 Shallow AlluviaUUpper Dockum 4-inch diameter Sch 80, PVC Pipe East s1de of Stormwater Detention Bas1n, two-thirds distance between 14 and 17 
17 Shallow AlluviaUUpper Docl<um 4-inch diameter Sch 80. PVC Pipe SE corner of Stormwater Detention Basin 
18 Shallow AlluviaUUpper Dockum 4-inch diameter Sch 80. PVC Pipe Next to WW1 
19 Shallow AlluviaUUpper Dockum 4-inch diameter Sch 80. PVC Pipe Next to PB14 
20 Very Deep Lower Dockum 4-inch diameter Sch 80. PVC Pipe SE corner of Stormwater Detention Basin (next to VZMW-S17) 
21 Deep Upper/lower Dockum 2-inch dia. Sch 80, PVC Pipe, Neutron Probe North Side. center. Phase 1A Landfill 
22 Deep Upper/lower Dockum 2-inch dia. Sch 80, PVC Pipe, Neutron Probe West side. center. Phase 1A Landfill 
23 Deeo Uooerllower Dockum 2-inch dia. Sch 80. PVC Pipe. Neutron Probe NW Corner of north evaooration oond (next to VSMW-S11 

Note 1 - See Sheet 1 of 2 for approximate locations on srte facilrty map. 

SANTA ROSA 
SANDSTONE 

RNEoV I 

NOTES: 

0 INSTALLATION DETAILS ARE 

CONCEPTUAL TO INDICATE 
APPROXIMATE DEPTH OF 

INSTALLATION AND SCREENED 

OR MONITORED INTERVALS. 

ACTUAL DETAILS TO BE 

DETERMINED IN THE FIELD. 

0 SAMPLER TO BE LOCATED 

AT DEPTH OF FIVE FEET BELOW 

VADOSE ZONE SUMPS FOR 

SURFACE IMPOUNDMENT. 

Not For Construction 

Revtsions 4/15/02 PCorser JG3tes PCorser 

Revtsrons 7/6/00 TLeeson KConrath TLeeson 

Rev,swns 5/9/00 TLeeson KConra/h TLeeson 

Issued for Report 2/11/00 TLeeson KConra/h TLeeson 

REVISIONS DATE DESIGN BY DRAWN BY REVIEWED AND 
SIGNED BY 

TRIASSIC PARK 

WASTE DISPOSAL FACILITY 
PROJECT 

VADOSE ZONE MONITORING SYSTEM WORK PLAN 
DRAWING TITLE 

WELL INSTALLATION DETAILS 

Sheet _L Of _1_ Sheets 

SCALE !DRAWING No • MWH 
MONTGOMERY WATSON HARZA As Shown I 2 
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1.0 INTRODUCTION 

An Action Leakage Rate (ALR) and Response Action Plan (RAP) for the proposed Triassic Park 
Hazardous Waste Facility landftll and evaporation pond is required under 40 CFR Parts 264.302 and 

304. A three phased landfill and a two phased evaporation pond have been proposed as part of a 

RCRA Part B Permit Application dated November 1997. This report presents proposed ALRs based 

on the landftl.l and evaporation pond speciftc designs and calculation methodologies recommended by 
EPA. The ALR, as defmed in the fmal rule published in January 29, 1992, is the maximum design 
flow rate that the leak detection and removal system (LDRS) may remove without the fluid head on 

the bottom liner exceeding one foot. The RAP describes the steps to be taken in the event the ALR 
is exceeded in the landftl.l or the evaporation pond. The RAP speciftes the initial notiftcations, steps 

to be taken in response to the leakage rate being exceeded, and follow-up reports. 
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2.0 PROPOSED LANDFILL DESIGN 

This section briefly describes aspects of the landftll designs relevant to the ALR and the RAP. 

Engineering drawings and technical specifications are included in the Revised Part B Permit 

Application dated November 1997. 

2.1 LINER DESIGN 

The landftll liner system consists of a single and composite liner. The liner system which applies to 

the base and slopes of the landftll is described below (from top to bottom). 

• A minimum 2-foot thick protective soil layer. 

• A leachate collection system consisting of: 

0 a double sided geocomposite (geonet with a layer of geotextile bonded to both 
sides, transmissivity;?: 2 x 10-4m2/sec). 

• A primary liner consisting of: 

0 60-mil high density polyethylene (HDPE) geomembrane. 

• A leak detection and removal system consisting of: 

0 a double sided geocomposite (geonet with a layer of geotextile bonded to 

both sides, transmissivity;?: 1.2 x 10-4 m2/sec) . 

• A secondary composite liner consisting of: 

0 60-mil HDPE geomembrane 
0 a geosynthetic clay liner (GCL) with k :::;; 5 x 10-9 em/sec (bentonite sandwiched 

between two layers of geotextile) 

• Six inches of prepared subgrade. 

The liner system in the sump area differs from the liner system in the landftll base and slope areas 

due to the inclusion of drainage gravel (k ;?: 1.0 em/sec) and compacted clay (k :::;:1 x 10-7 em/sec) in 

the base area of the leachate collection and removal sump and the leak detection and removal sump. 

The liner system in the landftll sump area is illustrated on Drawing No. 16, sump cross sections, 

Drawing No. 18, vadose, LDRS, LCRS cross sections and details- phase 1A. 

2.2 LEACHATE COLLECTION AND REMOVAL SYSTEM, LEAK DETECTION 
AND REMOVAL SYSTEMS, AND VADOSE MONITORING SYSTEM 

The gecomposite leachate collection and removal system (LCRS) installed above the primary 
geomembrane will collect liquid above the geomembrane and transmit it to the LCRS collection 

sump. 

The leak detection and removal system (LDRS) installed above the secondary geomembrane will 

detect and collect liquid above the geomembrane and transmit it to the LDRS sump. The vadose 

monitoring sump will detect and collect fluid leakage from the LDRS sump. 

2.2.1 LEACHATE COLLECTION AND REMOVAL SYSTEM 
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Liquid entering the LCRS will come from rainfall which percolates through the waste thereby 
generating leachate. The function of the LCRS is to transport this liquid to the sump where it can be 
removed so that hydraulic head on the primary liner is minimized. 

Components of this system, in addition to those described above, include a lateral 8-inch diameter 
drainage pipe located along the minimum grade line in the floor of the landftl.l, an 18-inch diameter 
HDPE sump collection and slope riser pipe, and a 24-inch diameter steel vertical riser pipe. The 
floor pipe and slope riser pipe will be surrounded by a gravel envelope, separated from the 
surrounding soil by an 8 oz. non-woven geotextile ftl.ter. The vertical riser pipe system, which will 
extend from the center of the LCRS sump vertically through the waste and cover system, provides a 
second access to the LCRS from which leachate can be removed. Accumulated liquids will be 
removed from the leachate collection sump by pumping either through the slope riser pipe or through 
the vertical riser pipe. A submersible pump will be used for leachate removal. 

2.2.2 LEAK DETECTION AND REMOVAL SYSTEM 

The potential sources of liquid entering the LDRS include primary liner leakage and consolidation 
water from the primary sump's clay liner. To meet the design requirements, the leak detection system 
must be able to collect and transmit liquid to the leak detection sump so that it can be removed. 

The LDRS will be installed above the secondary composite liner on the landftl.l base and sideslopes. 
Should liquid enter the detection system, it will drain toward the collection sump via the LDRS 
drainage geocomposite and drainage pipe. Once in the sump, the liquid can be detected and removed 
via a riser pipe which extends up the slope of the landftl.l to the surface. The liquid will be pumped 
to the surface by a submersible pump. 

2.2.3 VADOSE MONITORING SUMP 

Sources .of liquid entering the vadose sump include secondary liner leakage and consolidation water 
from the secondary sump's clay liner. The purpose of the vadose monitoring sump is to detect and 
remove leakage passing through both the primary and secondary liner systems. As with the LCRS 
sump and LDRS sump described above, liquid in the vadose sump will be pumped to the surface by 
a submersible pump. 
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3.0 PROPOSED EVAPORATION POND DESIGN 

This section briefly describes aspects of the evaporation pond design relevant to the ALR and the 

RAP. Engineering drawings and technical specifications are included in the Revised Part B Permit 

dated November 1997. 

3.1 LINER DESIGN 

The evaporation pond liner system consists of a single and a composite liner. The liner system which 
applies to the base and slopes of the evaporation pond is described below (from top to bottom). 

• A primary liner consisting of: 

0 60-mi.l HDPE geomembrane 

• A leak detection system and removal system consisting of: 

0 A geonet drainage layer (transmissivity 2:: 5 x 10·3 m2/sec) . 

• A secondary composite liner consisting of: 

0 A 60-mi.l HDPE geomembrane 
0 A 3 foot thick compacted clay liner (CCL) with k ~ 1 x 10-7 em/sec 

The liner system in the sump area differs from the liner system elsewhere in the pond due to the 

inclusion of drainage gravel and geotextile cushion layers in the LDRS layer. Drawing No. 32, 

Evaporation Pond IDRS Plan and Details illustrates the liner sump liner system arrangement. 

3.2 LEAK DETECTION AND REMOVAL SYSTEM AND VADOSE MONITORING 
SYSTEM 

3.2.1 Leak Detection and Removal System 

Liquid entering the IDRS will be the result of primary liner leakage. To meet design requirements, 

the LDRS must be able to collect and transmit liquid to the leak detection sump so that it can be 
removed. 

The LDRS will be installed above the secondary composite liner on the evaporation pond floor and 

sideslopes. Should liquid enter the LDRS, it will drain toward the collection sump where it can be 

detected and removed via a slope riser pipe which extends up the side slope of the evaporation pond 
to the surface. The liquid will be pumped to the surface by a submersible pump. 

3.2.2 Vadose Monitoring System 

Sources of liquid entering the vadose sump include secondary liner leakage and consolidation water 

from the secondary clay liner. The purpose of the vadose monitoring sump is to detect and remove 

leakage passing through the secondary liner systems. As with the IDRS sump described above, 
liquid in the vadose sump will be pumped to the surface by a submersible pump. 
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4.0 POTENTIAL SOURCES OF FLOW FROM THE LEAK DETECTION 
AND REMOVAL SYSTEM 

Before ALRs and a RAP can be established for the potential sources of flow from the LDRS of the 
landfill and evaporation pond must be understood and the magnitudes of flow from the potential 
sources should be estimated. This understanding of the potential sources and magnitudes of flow is 
also useful in planning for the potential flow quantities and in identifying unusual flow conditions. 

4.1 POTENTIAL SOURCES OF FLOW FROM THE LANDFILL LDRS 

Potential source of flow from the landfill LDRS are: 

• Precipitation that enters the leak detection layer during construction (hereafter referred to as 
construction water). 

• Water expelled from consolidation of the clay components of the composite primary liner 
during landftl.l operations (hereafter referred to as consolidation water). 

• Leakage through the primary liner. 

These potential sources of liquid have been discussed in detail in the technical papers by Gross et al. 
(1990) and Bonaparte and Gross (1990). An evaluation of potential sources and magnitudes of flow 
from each of the sources discussed above is presented below: 

Substantial flow rates of construction water are possible; however, since geocomposites do not 
exhibit significant capillarity, it is likely that the flow of construction water from the geocomposite 
and sump drainage gravel will be complete before waste placement begins. 

The average consolidation water flow rate is dependent on the area, thickness, and degree of 
saturation of the primary clay component in the sump area; and rate of waste ftl.ling. Because the 
sump primary clay component is very small Oimited to the sump area), consolidation water volumes 
are not expected to be significant. 

The potential for leakage through the primary liner is the basis for the ALR and is discussed in 
Section 5.0. 

4.2 POTENTIAL SOURCES OF FLOW FROM THE OF THE EVAPORATION 
POND 

LDRS 

The source of flow from the evaporation pond LDRS is restricted to leakage through the primary 
geomembrane. Similar to the landftll, construction water will likely be removed from the LDRS prior 
to placement of waste liquids in the pond. Since there is no primary clay component in the pond liner 
system, consolidation water is not a potential source ofliquids in the LDRS. 
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5.0 ACTION LEAKAGE RATE DETERMINATION 

5.1 INTRODUCTION 

As presented in Code of Federal Regulations, Title 40, Part 264, Rule '264.302 (40 CFR Rule 
264.302): 

The action leakage rate is the maximum design flow rate that the leak detection and removal.rystem 

(LDRS) can remove :ulithout the fluid head on the bottom liner exceeding 1 foot. The action leakage 
rate must include an adequate scifery margin to allow for uncertainties in the design (e.g., slope, 

I?Jdraulic conductiviry, thickness if drainage material), construction, operation, and location if the 

LD RS, waste and leachate character£stics, likelihood and amount if other sources if &:quids in the 

LDRS and proposed response actions (e.g., the action leakage rate must consider decreases in the flow 

capacity if the .rystem over time resultingfrom siltation and clogging, rib ~over and creep if .rynthetic 
components if the .rystem, overburden pressures, etcJ. 

In other words, the ALR is the maximum design flow rate, including a safety factor, that the leak 

detection system can remove without the head on the bottom liner exceeding 1 ft. 

5.2 DETERMINATION OF ACTION LEAKAGE RATE: LANDFILL 

5.2.1 Equation for Geocomposite Flow Capacity 

The leak detection drainage layer consists of a double sided geocomposite (geotextile/ geocomposite/ 
geotextile). The maximum flow rate from a single hole in the primary HDPE liner that a 

geocomposite drainage layer can convey without the fluid head on the secondary liner exceeding a 
predetermined level is given by the following equation (USEPA 1992) 

Q = k*D*(2h-D) (Equation 1) 

where: 

Q = the flow rate through a single hole in the primary liner; 
k = the hydraulic conductivity of the leakage detection geocomposite drainage layer; 
h = the head on the secondary liner; and 
D = thickness ofleak detection drain layer (geocomposite). 

5.2.2 Design Parameters 

Hydraulic Conductivity 

The technical specifications require that over the base and side slopes of the landftll the geocomposite 

of the LDRS have a hydraulic transmissivity of at least 2.2 x 10·4 m2/sec when subjected to testing 

conditions which include stress, hydraulic gradient, and boundary conditions similar to those 

anticipated in the field. The thickness of the geocomposite of the LDRS is 0.2 in. Using the 

specified hydraulic transmissivity of 2.2 x 10·4 m2/sec (and adjusting the transmissivity by a total 

factor of safety of 3.3 to account for creep, chemical clogging, and sediment clogging) and 

geocomposite thickness of 0.2 in. results in a calculated hydraulic conductivity of 1.3 em/sec for the 

LDRS geocomposite drainage layer over the base of the landftll. Hydraulic transmissivity test results 
confirming that the specified geocomposite has this calculated hydraulic conductivity are required in 

the specifications and CQA Plan. 

Head on Secondary I .iner 
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The current Federal regulations require that the head on the liner should not exceed one foot. 
Therefore, one foot will be used for the calculated maximum head build-up on the secondary liner 
and the calculation of the ALR. 

Geocomposite Thickness 

A one foot head on the secondary liner does not mean that the flow thickness in the geocomposite is 
one foot (the geocomposite thickness is only 0.2 in.), it only means that the fluid pressure in the 
geocomposite directly beneath the hole in the primary liner could be equivalent to one foot of fluid 
head. 

5.2.3 Discussion of Proposed Action Leakage Rates 

The proposed ALR of 900 gpad is greater than the 100 gpad suggested by the USEPA (USEPA, 
1992) for landflll units that are built to the minimum design specifications presented in 40 CFR Part 
264 for the IDRS. This ALR (100 gpad) was developed by USEPA using calculations similar to 
those presented in this document. However, the proposed LDRS design for the Triassic Park landftll 
includes a geocomposite drainage layer with a hydraulic transmissivity at least two orders of 
magnitude greater than that required to meet the minimum design specifications (granular drainage 
layer) presented in CFR Part 264. With this greater hydraulic transmissivity, the geocomposite 
drainage layer is capable of conveying much greater flow rates without the fluid head on the 
secondary liner exceeding one foot. As a result, the proposed ALRs calculated using the equation 
given in USEPA (1992) are substantially greater than 100 gpad. However, consistent with 40 CFR 
Part 264, the proposed ALRs have been established to ensure that the maximum fluid head on the 
secondary liner is not in excess of one foot. This is demonstrated by the calculations presented in 
Appendix G-1. Therefore, the proposed ALRs are consistent with the requirements of 40 CFR Part 
264, and the designs for the landfill are appropriate. 

5.3 DETERMINATION OF ACTION LEAKAGE RATE: EVAPORATION POND 

5.3.1 Equation for Geocomposite Flow Capacity 

The leak detection drainage layer consists of a geonet. The maximum flow rate from a single hole in 
the primary liner that a geonet drainage layer can convey without the fluid head on the secondary liner 
exceeding a predetermined level is given by the Equation 1 presented in Section 5.2.1. 

5.3.2 Design Parameters 

Hydraulic Condnctivity 

The technical specifications for the evaporation pond geonet require that over the base and the side 
slopes of the evaporation pond the geonet of the IDRS have a hydraulic transmissivity of at least 5 x 
10-3 m2/sec when subjected to testing conditions which include stresses, and hydraulic gradient and 
boundary conditions similar to those anticipated in the field. Using the specified hydraulic 
transmissivity of 5 x 10-3 m2 I sec and (and adjusting the transmissivity by a total factor of safety of 5.1 
to account for intrusion, chemical slogging, biological clogging, and sediment clogging) geonet 
thickness of 0.2 inches, the calculated hydraulic conductivity is 20 em/sec. Hydraulic transmissivity 
test results confirming that the specified geonet has this calculated conductivity are required in the 
specifications and the CQA plan. 

Head on Secondary I iner 

Similar to the landft.lll.DRS regulations, the head on the evaporation pump liner should not exceed 
one foot. Therefore, one foot will be used for the calculated maximum head build-up on the 
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secondary liner and the calculation of the ALR. Also, as with the landfill LDRS, one foot of head is 
interpreted to mean an equivalent fluid pressure of one foot rather than a one foot increase in fluid 
elevation. 

5.3.3 Action Leakage Rate 

Action I .eakage Rate Calcn1ation 

Using Equation 1 and the design parameters listed above the maximum flow rate that the LDRS 
geocomposite drainage layer at the base of the evaporation pump can convey from a single hole in the 
primary layer is calculated to be approximately 13,000 gallons per acre per day (gpad). For the pond 
area this is approximately 9,000 gpd. The calculations are attached as Appendix G-1. 

Design I DRS Sump Flow Capacity 

The flow rate listed above is for the case of flow entering the drainage layer from a single hole in the 
primary liner. In order to determine if the LDRS sump has sufficient capacity to remove and 
therefore to detect the flow from a single hole in the primary liner, an analysis was carried out for the 
LDRS sump capacity. 

The construction materials and layout for the LDRS sump are shown on Drawings 28 to 32. The 
calculations for the capacity of the LDRS sump presented in Appendix G-2 and indicate that the 
sumps can safely remove flows of approximately 75,600 gpd. This exceeds the expected flow 
capacity of LDRS geonet layer from a single hole in the primary liner; therefore, the sump could 
detect a leak of this magnitude. 

5.3.4 Discussion of Proposed Action Leakage Rates 

The proposed ALR of 1000 gpad is equivalent to the EPA recommended maximum and is 
substantially less then the calculated maximum. The ALR, as proposed by EPA, generally refers to 
values with units of gallons per acre per day (gpad). The calculated flow rates for the LDRS net layer 
for a single hole in the primary liner system are presented in units of gallons per day. However, if 
the value is divided by the pond area, the flows are reported in gallons per acre per day. 

5.4 DETERMINATION IF THE ACTION LEAKAGE RATE IS EXCEEDED 

Determination if the ALR is exceeded in either the landftll or evaporation pond will be conducted in 
accordance with 40 CFR 264.302(b). Each week during the active life and closure period of landftll 
and each week during the active life of the evaporation pond, the weekly flow rates into each LDRS 
sump (based on the results of the LDRS monitoring) will be converted to average daily flow rates per 
unit area (gpad). Each month during the landftll post-closure care period (i.e., after the fmal cover is 
installed), the monthly flow rates into each LDRS sump will be converted to average daily flow rates 
per unit area. The ALR is exceeded, if the average daily flow rate into a LDRS sump is greater than 
the ALR assigned to that sump. If the ALR is exceeded, the response actions described in Section 7.0 
will be implemented by the Triassic Park facility. 
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6.0 LEAK DETECTION AND REMOVAL SYSTEM MONITORING 

The flow of liquid removed from each leak detection sump will be monitored either with a flow 
meter or using a container of known volume and a stop watch. 

In accordance with 40 CFR 264.303 and 40 CFR 264.222, the volume of liquid removed from each 

leak detection system sump in the landftll and evaporation pond will be recorded at least once each 
week during the active life. Liquid volumes will also be recorded once each week for the landftll 

LDRS sumps during the closure period. 

During the landftll post-closure care period, the volume of liquid removed from each leak detection 

system sump will be recorded at least monthly. If the liquid level in the sump stays below the pump 
operating level, i.e., one foot above the bottom liner, for two consecutive months, the level of liquid 

in the sump must be recorded at least quarterly. If the liquid level in the sump stays below the pump 
operating level for two consecutive quarters, the level of liquid in the sump will be recorded at least 

semi-annually. However, if at any time during the post-closure care period the pump operating level 

is exceeded for a sump on quarterly or semi-annual recording schedules, monthly recording of the 

volume of liquid removed from the sump will be reinstated. This will continue until such time that 

the liquid level in the sump again remains below the pump operating level for two consecutive 

months. 
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7.0 RESPONSE ACTIONS 

In accordance with 40 CFR 264.223 and 40 CFR 264.304, if the ALR is exceeded for the LDRS 

sump in either the landfill or evaporation pond, the Triassic Park facility will: 

• Notify the NMED in writing of the exceedance within 7 days of the determination; 

• Submit a preliminary written assessment to NMED within 14 days of the exceedance 

determination, as to the amounts of liquids, likely sources of liquids, possible 
location, size, and cause of any leaks, and short-term actions taken and planned. 

• Determine, to the extent practicable, the location, size, and cause of any leak; 

• Determine whether waste receipt should cease or be curtailed, whether any waste 
should be removed from the unit for inspection, repairs, or controls, and whether or 
not the unit should be closed; 

• Determine any other short-term and long-term actions to be taken to mitigate or 
stop any leaks; 

• Within 30 days after the notification that the action leakage rate has been exceeded, 
submit to NMED the results of the determinations described above, the results of 
the actions taken, a description of the actions planned; 

• Monthly, as long as the action leakage rate continues to be exceeded, submit a report 
to NMED summarizing the results of any remedial actions taken and planned; and 

• In making the determinations described in this section, either conduct the following 
investigation or document why such an investigation is not needed: 

0 Assess the source and amount of liquid from each source collected in the 
sump. 

0 Conduct a hazardous constituent analysis of the liquid collected in the sump 
and use the results to help identify the source(s) of the liquid and possible 
location of any leaks as well as the potential hazard associated with the 

liquid and its mobility. 

0 Assess the seriousness of any leaks in terms of potential for escaping into 

the environment. 

0 Closure of the pond per 40 CFR 264.223(b)(4). 
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APPENDIX G-1 

LANDFILL ALR CALCULATION 
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1.0 GENERAL 

1.1 INTRODUCTION 

Gandy Marley Inc. (GMI) is submitting a RCRA Part B Permit Application to construct and operate the 
proposed Triassic Park Waste Disposal Facility (EPA ID NO. NM0001002484) to be located in Chaves County, 
New Mexico. This engineering report prepared by Terra.Matrix/Montgomery Watson (Terra.Matrix) presents 
the detailed design of the Triassic Park Waste Disposal Facility submitted in support of the Triassic Park Waste 
Disposal Facility RCRA Part B Application. 

1 . 1 . 1 Background 

In 1994, Gandy Marley Inc. contracted the S.M. Stoller Corporation to perform site characterization work and 
to prepare RCRA Part A and Part B Permit Applications for location of a hazardous waste treatment, storage 
and disposal facility on a 480 acre parcel of privately owned land located in Chaves County, New Mexico. The 
proposed site is located in Section 17 and 18 ofR31E, T11S which lies approximately 42 miles east of Roswell, 
New Mexico and 36 miles west of Tatum, New Mexico. 

In August 1994, Gandy Madey Inc. contracted with Terra.Matrix to prepare preliminary designs for the various 
site facilities and to assist S.M. Stoller in the preparation of the RCRA Part B Permit submittals. Since that time, 
S.M. Stoller and Terra.Matrix have been working jointly to respond to comments and requests for additional 
information made by the New Mexico Environmental Department (NMED). 

The facility design as presented herein is a product of several design iterations which incorporated additional 
information and design modifications as suggested by the NMED. 

1.1.2 Objective and Scope 

The primary objective of this report is to present the detailed design and engineering analyses required under 40 
CFR Part 264 and 20 NMAC 4.1 in support of the Triassic Park Waste Disposal Facility RCRA Part B Permit 
Application. This engineering report presents detailed design drawings, construction specifications, 
construction quality assurance plan, surface water control plan, and supporting engineering analyses and 
laboratory studies applicable to the following site features and facilities: 

• Site Arrangement 

• Landfill 

• Evaporation Pond 

• Truck Roll-Off Area 

• Stabilization Facility 

• Drum Handling Facility 

• Liquid Waste Storage Facility 

• Truck Wash Facility 

The report also presents the landfill and evaporation pond action leakage rate and response action plan along 
with its supporting engineering analyses. 
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This report is organized into ten sections including this Section 1.0, Introduction. Sections 2.0 through 9.0 

describe the design elements and engineering analyses for the general facility arrangement, the landfill, the 
evaporation pond, the truck roll-off area, the stabilization facility, the drum handling facility, the liquid waste 
storage facility and the truck wash facility. Section 10.0 presents a list of references used in the report followed 

by the report appendices. Appendices A through H present, respectively, the detailed design drawings, 
construction quality assurance plan, construction specifications, laboratory test results, engineering calculations, 

surface water control plan, and action leakage rate and response action plan. 

The drawings in Appendix A present fmal designs for the RCRA permitted facilities. Details on the non-RCRA 
components of the facilities may be supplemented during the bidding and construction phase. Gandy Madey 
will supply the additional details on the non-RCRA components of the design to NMRD for review and 

approval prior to the start of construction. 

1.2 REGULATORY CRITERIA AND GUIDANCE 

The following Federal and State regulations, as well as Federal guidance documents were used in the design: 

• New Mexico Hazardous Waste Regulations, 20 NMAC 4.1; 

• Title 40-- Code of Federal Regulations (40 CFR), Part 264; 

• U.S. Environmental Protection Agency (US EPA), 1984. Permit Applicants Guide Manual for 
Hazardous Waste Land Treatment Storage and Disposal Facilities 

• U.S. Environmental Protection Agency, 1988. Lining of Waste Containment and Other Impoundment 
Facilities, Part 1 of 2 and Part 2 of 2. 

• U.S. Environmental Protection Agency, 1988. Seminar Presentations - Requirements for Hazardous 

Waste Landfill Design, Construction and Closure. 

• U.S. Environmental Protection Agency, 1996. Technical Guidance Document,. Construction Quality 
Assurance for Hazardous Waste Land Disposal Facilities. 

• United States Environmental Protection Agency, July, 1990. Seminars -Design and Construction of 
RCRA/CERCLA Final Covers, Washington, DC. 

Additional supporting reference documents are presented in Section 10. 

1.3 REVIEW OF NMED COMMENT RESPONSES 

In March 1997 comments on the GMI Triassic Park Waste Disposal Facility RCRA Part B Permit Application 
were prepared for NMED by A.T. Kearny. In June 1997, Montgomery Watson prepared a response to each 
comment and indicated how the comment would be addressed with revised information or submittal of 

additional information. In that submittal, we indicated that it was the intention of GMI to meet all relevant 

requirements stipulated under 40 CFR 264, 40 CFR 268, 40 CFR 270 and corresponding NMED requirements 
in 20 NMAC necessary to obtain a RCRA Part B Permit for the Triassic Park Waste Disposal Facility. In 
addition, GMI would provide the requested supporting technical information for each waste management unit 

proposed for the facility. Finally, GMI would also provide detailed design drawings, engineering reports, and 
specifications signed and stamped by a professional engineer registered in the State of New Mexico (Patrick G. 
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Corser, P.E., Registration Number 12236) prior to NMED issuing a Draft RCRA Permit for the Triassic Park 
Waste Disposal Facility. 

1.4 SUMMARY OF GEOLOGIC AND HYDROLOGIC CONDITIONS 

Regional and site geologic and hydrologic conditions are discussed in the Triassic Park Waste Disposal Facility 
Part B Permit Application (45). This site characterization work was performed by the S.M. Stoller Corporation 
and is based on a series of exploration drilling and test pit programs conducted at the site and review of New 
Mexico Oil Conservation Division well logs. One of the results of primary importance to this engineering 
report stemming from the site characterization report is the identification of the "most favorable area" for the 
location of the landfill. A brief summary of the site geologic and hydrologic conditions based on the Part B 
Permit application is presented below. 

1.4.1 Regional Conditions 

The geologic formations present within the region where the Triassic Park Treatment, Storage, and Disposal 
Facility (TSDF) is situated range from Quaternary through Triassic in age. These include Quaternary alluvium, 
Tertiary Ogallala Formation, and the Triassic Dockum Group. Permian sediments do not outcrop in this 
reg10n. 

1.4.2 Site Geology 

Site stratigraphy generally consists of, from top down, 2 to 20 ft thicknesses of Quaternary alluvial materials; 30 
to 100ft thicknesses of Upper Dockum mudstones, siltstones, and sandy siltstones; and up to 600ft thicknesses 
of Lower Dockum mudstones. Permeability testing of mudstones core samples were found to average 2.2 x10-7 

em/sec and siltstones averaged 1 x 10-4 em/sec (45). 

Based on the Regional Geologic Features, the potential for subsurface subsidence and the occurrence of 
sinkholes is considered negligible. In addition, there are no identified faults within the project area. The 
proposed site is located in a geologically stable area with low seismic activity potential. Design ground 
accelerations of 0.04 g were used in engineering evaluations presented in this report (1). 

1.4.3 Site Hydrogeology 

Permit Application Section 3.0, Ground Water Protection, provides a detailed discussion of the site geology and 
supporting investigation activities, as well as, site ground water characteristics and supporting ground water flow 
modeling. Based on these assessments, the "most favorable" area for the landfill construction was identified 
(see Figure 3-12 of Section 3.0). The footprint for the proposed landfill generally conforms to the "most 
favorable" area. Cross sections shown on Drawing No. 7 show the landfill base and geologic foundation 
intercepts. 

1.5 ADDITIONAL FIELD AND LABORATORY STUDIES 

In addition to the site characterization drilling and test pitting programs described above, a test pit program to 
characterize near surface soil conditions and laboratory studies to identify geotechnical properties of the soils 
and proposed liner components was conducted. Appendix D presents the results of the test pit program, soil 
index tests, and interface shear tests performed on the soil and geosynthetic liner materials. 

1.6 SUMMARY OF CLIMATALOGICAL DATA 
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Site climatological data was obtained from the National Oceanic and Atmospheric Administration (NOAA) 

Class A recording station in Roswell, NM. Climate conditions of the area are typical of semi-arid regions 

characterized by dry, warm winters with minimal snow cover and hot, somewhat moister summers (45). 

Moderate temperatures at the Triassic Park Site are typical throughout the year with annual average 

temperatures near 60°F. Temperatures in December through February show a large diurnal variation, averaging 

36°F at Roswell. On approximately 75 percent of the winter mornings, temperatures are below freezing, and 

afternoon maximum temperatures in the high fifties. Afternoon winter temperatures of 70°F or more are 

common. Night time lows average near 23°F, occasionally dipping as low as 14°F. There are perhaps two or 

three winter days when the temperature fails to rise above freezing. 

Precipitation is light and unevenly distributed throughout the year, averaging 10 to 13 inches. Winter is the 

season of least precipitation, averaging less than 0.6-inches of rainfall per month. Snow averages about 5 inches 

per year at the site and seldom remains on the ground for more than a day at a time because of the typically 

above freezing temperatures in the afternoon. Approximately half of the annual precipitation comes from 

frequent thunderstorms in June though September. Rains are usually brief but occasionally intense when 

moisture from the Gulf of Mexico spreads over the region. 

Precipitation for the project area varies greatly from year to year. For example, Roswell's record low annual 

precipitation is 4.35 inches. The maximum 24 hour rainfall was 5.65 inches in October 1901. The record 

annual high is 32.92 inches. Most years are either "wet" or "dry"; few are "average". An average precipitation 

rate for Roswell, for a 107 year period from 1878 to 1982, is 10.61 inches per year. 

The prevailing wind direction is from the south with a normal mean wind speed of 9.6 mph at Roswell. 
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2.0 GENERAL FACILITY DESIGN ELEMENTS 

2.1 GENERAL FACILITY DESIGN ELEMENTS 

2. 1.1 General 

General facility design elements include the overall facility layout, traffic plan, and site wide storm water control 
design. This permit application refers only to Phase 1A. However, potential expansions of the landfill to future 
phases have been included in the general layout drawings for completeness. This section describes the site 
layout and provides rationale for the individual facility locations and roadway network. In addition, the site 
wide storm water control feature system is described. 

2.1.2 Facility Layout 

Drawing No. 4, Facility Layout, illustrates the proposed locations of all site facilities including the site waste 
receiving, treatment, disposal, and storage facilities; the site maintenance area; soil stockpiles; surface water 
control features; water storage basins; and interconnecting access roadways. The location of these facilities is 
governed by the landfill layout and construction sequencing, existing roads leading to the facility, existing 
topography and surface water drainage, and operational interactions between the waste storage, treatment, and 
disposal facilities. Additional rationale for individual facility locations are discussed in the paragraphs below. 

Facility entrance and receiving areas including the security gate, administration trailer, truck untarping and 
sampling stations, chemical laboratory, and truck staging area are located near the facility entrance in the 
northeast comer of the site. This arrangement facilitates site access security; incoming waste load inspection, 
sampling, testing, and weighing; and provides vehicle parking, truck staging, and emergency vehicle access. 

Waste processing and storage areas including the drum handling facility, stabilization facility, liquid waste storage 
area, and truck roll-off area are located north of the landfill access. This arrangement will minimize traffic 
interference between waste processing facility operations, landfill operations, landfill construction activities. 
The drum handling facility and liquid waste storage area are located closest to the facility entrance because 
delivery vehicles to these units will not be required to access the landfill or other site facilities. The stabilization 
facility is located in close proximity to the liquid waste storage area, drum handling facility, truck roll-off area, 
and landfill entrance to facilitate waste transfer operations between these units. 

The evaporation pond and truck wash facility are located to the northwest of the landfill. This arrangement 
allows trucks leaving the landfill, which need to be cleaned, to pass through the truck wash and exit the facility 
via the northernmost roadway. The evaporation pond location provides space for future evaporation pond 
development and is located near the truck wash and the landfill leachate tank locations to reduce leachate haul 
distances. 

The facility maintenance shop area is located next to the truck wash facility because landfill operations 
equipment is typically cleaned prior to being serviced by the maintenance personnel. As the last facility along the 
western perimeter haul road, earthmoving and construction equipment will be able to access the maintenance 
shop from the south thus reducing interference with site operations traffic and minimizing ware to the 
perimeter road surface. The storm water detention basin is located in the northwest comer of the site because 
this is a natural low point to which clean run-off from the facility will be directed. 
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Stockpile and clay processing areas are located along the east side of the facility. These areas provide adequate 

soil storage space and a.llow construction equipment to operate separately from other site operations. 

The landfill location is governed by subsurface geologic and hydrogeologic characterization discussed in Section 

1.4.3. 

2. 1.3 Facility Traffic Plan 

Drawing No. 26, Traffic Plan, illustrates the site roadway locations and grades, traffic flow directions, traffic 

control features, and emergency vehicle access lanes at the facility entrance. Roadway locations are governed by 

facility locations and operations requirements. Expected vehicle types and volumes, proposed road types and 

their intended uses, traffic control features, and individual facility traffic patterns are discussed below. Road 

design analyses are discussed in Section 2.2.1. 

Table 1, Expected Vehicle Types, lists the types of vehicles, their gross vehicle weight, and estimated traffic 

volume per day which will travel on the site roadways. The traffic volumes shown in Table 1 are estimated 

based on an assumed waste receipt volume. Actual traffic volumes may vary. 

On Highway < 100,000 lb 30-70 

End Dump Trucks On Highway < 100,000 lb 30-70 

(Bulk Waste) 
Tanker Trucks On Highway < 100,000 lb 0-5 

(Liquid Waste) 
Semi Trailer Trucks On Highway < 100,000 lb 0-5 

(Drums) 
Other Miscellaneous On Highway < 100,000 lb 0-5 

Trucks On < 1 lb 0-5 

Site Operations Vehicles 
Vacuum Trucks On Highway < 100,000 lb 0-5 

Tanker Trucks On Highway < 100,000 lb 0-5 

Roll-Off Trucks On Highway < 100,000 lb 10-30 

Flat Bed Trucks On Highway < 100,000 lb 0-5 

Maintenance Vehicles On Highway < 100,000 lb 0-5 

LF Waste Compactors Off Highway < 100,000 lb 0-2 

Excavators Off Highway > 100,000 lb 0-2 

Backhoes Off Highway < 100,000 lb 0-2 

LF Scrapers Off Highway > 100,000 lb 0-2 

Water Trucks On Highway < 100,000 lb 0-20 

Front End Loader Off Highway < 100,000 lb 0-2 

Fork Lifts Off < 1 OOOib 0-2 

Construction Vehicles 
Restricted to construction roads 

End Dump Trucks Off Highway < 100,000 lb NA 

Water Trucks On Highway < 100,000 lb NA 

Compactors Off Highway < 100,000 lb NA 

Graders Off Highway < 100,000 lb NA 

Dozers Off Highway < 100,000 lb NA 
Off NA 
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Drawing No. 26, Traffic Plan, identifies the extent of the main facility roadways. These roads include the 
facility entrance, north access road, south access road, and east and west landfill perimeter roads. Drawing No. 
27, Perimeter Road Detail, illustrates the road dimensions, drainage slope, and road surface and subbase 
material types and thicknesses to be used in construction. The main facility road network will serve the majority 
of site traffic into and out of the landfill and the waste processing facilities. Construction equipment will 
typically be restricted to construction haul roads and the cut slope access ramp into the landfill. 

Unimproved Access Roads and T em.porazy Construction Hau1 Roads 

Unimproved access roads and temporary construction haul roads (not shown on the drawings) will be 
constructed as required by site operations and construction contractors. Access roads to the storm water 
detention basin, soil stock pile areas, and along the site perimeter fence or along power lines are typical locations 
for these roads. In general, these roads will be constructed by removing loose materials and vegetation and 
compacting the underlying soils. No road surface gravels will be placed, however, provisions for surface water 
drainage, such as culverts and ditches, as well as, erosion control features will be included. 

The truck staging area located at the south end of the facility entrance will provide space for waste haul trucks 
awaiting disposal approval. This area will be surfaced with gravel and will drain to the surface water detention 
basin. Any localized spills will be cleaned up as required by the contingency plan presented in Volume I. 

Parking areas for site personnel vehicles will be designated near the administration trailer, chemical laboratory, 
drum handling facility, stabilization facility, and maintenance shop area. These areas are also likely be gravel 
surfaced. 

Traffic Control Features 

Traffic control features incorporated in the site traffic plan include the main facility entrance gate, stop signs, 
posted speed limits, and warning and informational signs. Temporary road dividers such as K-rails (also known 
as California rails) are also often used to separate two-way traffic in high volume areas. Stop sign locations, as 
shown on Drawing No. 26, Traffic Plan, will serve to control traffic at main roadway intersections and at the 
various waste processing unit entrances. Speed limits will be posted on all roadways. The main facility road and 
unimproved access roads will be posted at 15 mph. Temporary construction haul roads will be posted at 35 
mph. Additional signage will be posted to identify restricted areas, facility personal protection equipment (PPE) 
requirements, truck entrance areas, and facility names and access driveways. 

Also shown on Drawing No. 26, Traffic Plan, are the emergency vehicle access lanes at the facility entrance. 
These lanes will remain clear at all times. 

Individual Facility Traffic Patterns 

The Drum Handling Facility entrance faces the north access road. Incoming trucks will enter the gravel lined 
apron and will back up to the loading dock areas. Once the truck unloading (or loading) operation is complete, 
the trucks will exit the facility via the same north access road. Parking areas for site personnel vehicles will be 
designated near the Drum Handling Facility Office. The gravel apron in front of the facility will not be used to 
stage waste haul trucks. 

The Stabilization Facility has entrances for incoming trucks on both the north and south access roads. These 
accesses will be used for incoming waste trucks loaded with unstabilized waste for processing. Incoming trucks 
will enter the gravel lined apron on the north or south side of the facility and back into the stabilization building. 
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Once the load has been dumped into the bin and the truck bed washed out, the truck will exit the facility via 

the its entrance route. The east and west building entrances will be used by stabilized waste loadout trucks 

which will cycle between the truck roll-off area or the landfill. The gravel lined areas surrounding the 

stabilization facility will not be used to stage waste haul trucks. Parking areas for site personnel vehicles will be 

designated near the stabilization facility office. 

Access to the liquid waste storage area is provided on the east, west, and north sides of concrete tank pads. 

Tanker trucks can use either the north access road or the road to the east of the liquid waste storage area. 

The truck roll-off area can be accessed via the north or south access roads. 

The landfill design incorporates three access ramps. The two northern ramps will be used by waste haul trucks 

and landfill operations equipment. These 30 ft wide ramps will accommodate 2-way traffic when necessary, 

however, in general, the east ramp will be used for incoming traffic and the west ramp for exiting traffic. The 

third ramp located on the southern cut slope will provide access for earthmoving equipment involved with 

landfill expansion construction activities. Incoming waste haul trucks will be released from the truck staging 

area and use the south access road and northeast ramp to enter the landfill. Empty haul trucks will exit the 

landfill via the northwest ramp, pass through the truck wash facility, if necessary, and exit the site via the north 

access road. 

Evaporation Pond 1A and 1B truck discharge stations are accessible via the north and south access roads, 

respectively. Pond 1B will be used predominantly for day to day operations for incoming waste. However, the 

liquid levels in both ponds will be maintained at approximately the same level to maximize evaporation. Tanker 

tmcks will enter Pond 1B discharge station turnout from the west, discharge their load, and can exit the site via 

the north or south access roads. 

2.1.4 Facility Storm Water Control 

Facility storm water control is provided in the design by a network of surface water run-on and run-off 

diversion channels and collection and detention basins. These facilities have been designed to collect and 

contain the required 25-year, 24-hour storm event. Diversion ditch calculations are presented in Appendix F 

(Volume VI). 

Site Vicinity Drainage Pattern 

The proposed site is located on the far eastern flank of the Pecos River Basin. The land surface gently slopes to 

the west at approximately 40 to 50 feet per mile toward the river. The sloping plain is characterized by low 

relief hummocky wind-blown deposits, sand ridges, and dunes. The Caprock escarpment (or Mescalero Rim) is 

one of the most prominent topographic features in southeastern New Mexico. East of the proposed site, the 

escarpment has approximately 200 feet of relief. Up gradient sources of surface water flow are bounded by the 

Caprock escarpment. The United States Geologic Survey (USGS) Topographic Maps (7.5 minute series) for 

Mescalero and Mescaleo N .E. in Appendix F illustrate the topographic features and contributing surface water 

drainage areas pertinent to the site. The watershed associated with the east diversion channel encompasses an 

area of approximately 378 acres beginning at the Caprock escarpment and continuing down to the site's east 

property line. 
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The east diversion channel located on the eastern edge of the landfill property line provides run-on control 
from the east watershed area. The remaining topography surrounding the site grades away from the site. The 
discharge location for this channel coincides with existing natural drainages to the north of the site as indicated 
on Drawing No. 25. The east diversion channel will remain in place after the cover system is constructed. 

Surface Water Run-Off Channels 

To control the run-off from the facilities area, several collection channels and culverts were designed to divert 
the peak discharge from the 25-year, 24-hour storm event to a storm water detention basin. The location of the 
collection channels (Ditch 1 through 6), culverts, and detention pond are shown on Drawing 25 . Channels 1 
and 2 are located along the inside of the perimeter road at the toe of the final cover slope. The channels divert 
run-off from the final cover to channel 5 located at the northwest comer of the landflll. Channels 3 and 4 run 
along the outside edge of the perimeter road. Channel 3 collects the majority of runoff from the disturbed 
facilities areas immediately to the east and north of the landflll footprint. Channel 4 collects run-off from the 
west and south perimeter road. Both channels also discharge to channel 5 at the northwest comer of the 
landflll. Channel 5 collects the run-off from ditches 1, 2, 3, and 4 and conveys it to the detention pond. 
Channel 6 collects run-off from the facilities located near the entrance to the site and routes it to the detention 
pond. 

Two ditches, Ditches 7 and 8, are located in the Phase I landflll. These channels are designed to divert runoff 
from unlined areas of the landflll to the clean water collection basin located in the south end of the landflll. 

Two additional ditches (9 and 10) will be located around the evaporation ponds. 

Surface Water Detention Basins 

There will be three lined detention basins located on the site. The surface water detention basin located in the 
northwest comer of the site is shown on Drawing No. 25. The clean water collection basin located in the toe of 
the Phase 1A cut slope and the third basin, which will be located in the lined portion of Phase 1A and will 
extend from the waste fill slope to the clean water collection basin berm, are shown on Drawings No. 10 and 
13. 

A berm has been included at the base of the access road to the storm water retention basin of Phase 1A to 
prevent access road run-off into the contaminated water basin. 

Final Cover 

The Final Cover Grading Plan is shown on Drawing No. 22. An access road to the top of the landfill is located 
along the western side of the landfill. The surface water control ditch adjacent to the road will reduce erosion 
and control surface run-off of the cover. The ditch dimensions and details are shown on Drawings No. 25 and 
27. 

2.2 GENERAL FACILITY DESIGN ANALYSES 

2.2.1 Road Designs 

Drawing No. 27, Main Facility Road Detail, illustrates the road dimensions, drainage slope, and road surface and 
subbase material types and thicknesses to be used in construction. Construction Specification Section 02225, 
Road Base, provides details regarding road construction materials and placement execution. Calculations 
presented in Appendix E, evaluates the main facility road design and specification relative to the expected 
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traffic conditions identified in Table 1. As described in the calculation, the main facility bearing capacity of 
2,000 psf is suitable for the expected traffic loading. 

2.2.2 Facility Surface Water Control Design Analyses 

All surface water calculations were conducted utilizing the SEDCAD+ computer model developed by Civil 
Software Design (63). Channels were sized based on the Mannings equation for open channel flow. The 
methodology and assumptions used in the design of the surface water control system are presented in Appendix 

F. Drawing No. 25 presents a layout of the surface water control plan and a schedule of channel and culvert 
dimensions and installation criteria. 

Detention Basin Design Analyses 

The surface water detention basin is designed to contain the storm water discharge from the entire active site 
area given flows from a 25-year, 24-hour storm event. In order to assess the required size of the surface water 
retention basin, a worst-case storm water volume discharge area was identified. The worst case scenario 
assumed that the final cover was in place and the run-off from the entire landfill footprint along with the run
off from the surrounding facilities area are all diverted to the basin. The total drainage area is approximately 
265.5 acres. Of the 265.5 acres 44 percent is assumed to be reclaimed and revegetated and the remaining 56 
percent is considered to be disturbed. The total run-off was computed to be approximately 51.4 ac-ft. Total 
volume of the detention pond at the invert of the spillway is 66.1 ac-ft. 

Erosion Control 

Channels with flow velocities less than 5 fps from a 25-year event will not require erosion protection. Channels 
with peak flow velocities greater than 5 fps from a 25-year event but less than 5 fps from and average storm ( 2-
year event) will also not utilize erosion protection. During average storm events these channels should be 
stable, however, during major storm events the channels may show signs of erosion in some areas. These areas 
will be repaired as required following all major storm events. Channels with peak flow velocities greater than 5 
fps from an average storm will be lined with gravel or riprap, as required. All channels are designed with 1 foot 
of freeboard. 

To minimize sediment transport to receiving streams the east channel will be lined with gravel. The channel was 
designed with 1 foot of freeboard. A riprap apron will be constructed at the end of the East channel to 
dissipate the flow before entering the natural channel to help reduces erosion. The location of the apron is 

shown on Drawing No. 25. Details of the apron is shown on Drawing No. 25. Design calculation are shown in 
Appendix F. Channels 7 and 8, which direct clean water runoff on the side slope of the landfill into the clean 
water detention basin, will be lined with a high density polyethylene (HDPE) liner. 

2.2.3 Operations and Maintenance 

All of the regulated facilities will be constructed in accordance with the Design Drawing, Specification and 
Construction Quality Assurance Plan presented in Volume II, Appendix 0. In general, all maintenance and 

repairs to the facilities will be completed to meet the requirements of the original Design Drawings and 
Specifications and will be monitored in compliance with the Construction Quality Assurance manual. 
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3.0 LANDFILL 

3.1 LANDFILL DESIGN 

3.1.1 General 

Landfill design elements include ultimate and interim landfill layout and phasing; subgrade design; liner system 
design; and leachate collection system, leak detection system, and vadose monitoring sump design. This 
section describes each of these design elements. This permit application refers only to Phase 1A. However, 
potential expansions of the landfill to future phases have been included in the general layout drawings for 
completeness. 

3.1.2 Landfill Layout and Phasing 

The proposed landfill footprint illustrated on Drawing No. 4, generally conforms to the most favorable area as 
previously described. The landfill footprint is divided into three phases (Phase 1, Phase 2, and Phase 3) with 
each phase having a separate leachate collection, leak detection, and vadose detection system. These phases will 
be further subdivided based on development sequencing and landfill waste receipt rates. The limits of Phase 1A 
, the first area of the landfill to be developed, is shown on Drawing Numbers 8, 9, and 10. Details of the 
ultimate landfill configuration and the Phase 1A configuration are discussed below. 

Ultimate Landfill Configuration 

Drawing Nos. 6, 7, and 22, illustrate the ultimate configuration of the landfill for Phases I, II and III. The 
landfill footprint defined by the crest line encompasses approximately 101 acres. The final cover area, which 
will extends 20 ft beyond the crest line, is approximately 107 acres. The final cover area for Phase 1A is 
approximately as shown in Drawing No. 22, no waste will be placed outside of the crest line of the landfill and 
leachate percolating vertically through the waste mass will be contained by the slope and floor liner systems. 

The subsurface, or basal, portion of the landfill will be excavated to a depth of approximately 100 ft. At this 
depth, the floor and sumps of the landfill will be located in the Lower Dockum Unit (Drawing No.7). All side 
slope angles are 3 horizontal: 1 vertical (3H:1 V) and the base in each landfill phase grades approximately 3 
percent with a minimum of 2 percent towards its respective sump area. The basal liner system anchor trench is 
located approximately 4 ft beyond the crest of the landfill (Drawing No. 12). Sumps are located at convenient 
locations in each phase to allow for subphase landfill development, to provide space for access ramps, and to 
maintain leachate collection system flow lengths capable of detecting a leak in a timely manner. 

As shown on Drawing Nos. 7 and 22, the fmal cover system will reach a maximum elevation of approximately 
4,205 ft. The cover system will crest at the mid-point of the landfill and will slope at 6 percent outwards. 
Slopes around the perimeter of the landfill will be 4H:1V. 

Phase 1A Landfill Configuration 

Phase 1A landfill development is illustrated on Drawing Nos. 8, 9, 10, and 11. The basal liner system will cover 
the entire north 3H:1V slope, the slopes below the access ramps, and most of the Phase 1A floor. Waste 
placement will occur only on lined areas as shown on Drawing No. 10. 

Landfill access ramps located on the east and west sides of Phase 1A grade at 10 percent from the crest to the 
floor surface. The 30 ft wide ramps can facilitate two way traffic. Drawing No. 14, illustrates the access ramp 
cross sections when waste placement takes place below the ramps and when waste placement takes place above 
the ramps. 
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Drawing No. 13, shows slope run-off diversion ditches located along the access ramps that discharge into a 

collection basin positioned at the toe of the cut slope. This temporary storm water control feature will collect 
run-off from unlined slope areas above the access ramp and from the cut slope area during Phase 1A waste 
filling. Clean water collected in the basin may be used for dust control within the landfill or may be pumped 

out of the basin and discharged into the site surface water control system. 

3.1.3 Subgrade Excavation, Liner System, LCRS, LDRS, and Vadose Sump Design 

Subgrade Excavation 

Drawing No. 6 shows the landfill excavation and structural fill contours. The crest of the landfill generally 
follows the site's surface topography which grades from the southeast to the northwest. Fill areas along the 
south and west sides of the landfill combined with cut areas along the landfill's north side provide sufficient 
grade differences for perimeter drainage ditches to move storm water run-off to the detention basin located in 
the northwest comer of the site. Drawing No. 5 indicates the initial cut and fill areas that would be required for 

the initial site development. This would require grading around the perimeter of the landfill and in the waste 
processmg areas. 

Specification Section No. 02110, Site Preparation and Earthwork, describes site preparation, excavated soil 
classification and stockpiling, subgrade surface preparation and inspection, structural fill placement and 

compaction requirements, survey and quality control, and erosion control features. 

Liner System 

Drawing No. 12 shows the landfill basal liner components intended for the floor, slopes, and anchor trench 

areas. The landfill liner system is a double lined system consisting of (from bottom up) a prepared subgrade, a 
composite (geosynthetic clay liner and geomembrane) secondary liner, a geocomposite leak detection drainage 
layer, a primary geomembrane liner, a geocomposite leachate collection drainage layer, and a protective soil 

layer. Details of each liner component are discussed below: 

• 6-inch thickness of prepared subgrade 

The prepared subgrade component will provide a smooth stable surface suitable for placement of 

overlying geosynthetic materials. Specification Section 02119, Prepared Subgrade, presents 
subgrade material requirements including particle size and moisture content, placement and 

compaction requirements, and survey and field quality control requirements. 

• 16-foot compacted c~ liner (CCL) around landfill perimeter 

During excavation, Quaternary Sands will be exposed around the perimeter of the landfill to 
depths ranging from 2 to 10 feet. As shown on Drawing No. 23, 16 feet of horizontal thickness of 
this sand material will be removed and replaced with a compacted CCL component. The purpose 
of the CCL is to provide the liner with enhanced water barrier qualities in the Quaternary Sand 
areas. The CCL will be extended into the Upper Dockum Unit to a depth of at least 2 feet. The 

CCL ( k:::;; 1 x 10·7 em/sec) in combination with the overlying GCL described below will serve as a 
low permeability barrier layer to restrict infiltration of leachate into the subgrade. The CCL will 
consist of clay material (CL or CH) obtained during excavation of the landfill and surface 
impoundment. Specification Section 02221, Clay Liner, describes clay material requirements 

including particle size and moisture content, placement and compaction requirements, and survey 
and field quality control requirements. Soil liner leachate compatibility tests (ASTM D5084) will be 
conducted prior to construction. In addition, a test fill will be constructed, as per the procedures 
outlined in the CQA plan. The results of the permeability testing performed in compacted samples 
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The GCL will serve as a low permeability ( k ~ 5 x 10-9 em/sec) barrier layer to restrict infiltration 
of leachate into the sub grade. The GCL type used will consist of bentonite granules sandwiched 
between two layers of geotextile. The upper geotextile will be a non-woven 6 oz. material and the 
lower geotextile will be a woven 4 oz. material. Specification Section 02780, Geosynthetic Clay 
Liners, describes minimum GCL properties required, subgrade preparation and inspection, 
material transportation and handling procedures, deployment and seaming requirements, and 
material construction quality assurance. 

Site specific compatibility tests (ASTM D5084) will be conducted prior to operations. 
Manufacturer published information on the compatibility of the GCL with typical leachate 
materials is provided in Appendix H-5. 

• 60-mil thick high density pofyetf?ylene (HDPE) geomembrane liner (textured on both sides) 

The 60-mil HDPE liner placed on top of the GCL is the second component of the composite 
secondary liner. Together, the GCL and HDPE liner form a highly efficient barrier layer to restrict 
percolation of leachate into the subgrade (see Section 3.2.7, HELP Modeling). HDPE texturing 
increases the friction angle between the geomembrane and the underlying and overlying geotextile 
liner elements. Specification Section 02775, Geomembrane Liners, describes minimum 
geomembrane properties required, subgrade preparation and inspection, material transportation 
and handling procedures, deployment and seaming requirements, and material construction quality 
assurance. Section 3.2.1, discusses slope stability analyses for the landfill liner system. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 
prior to operation of the facility. Manufactures' Published Information on the compatibility of the 
HDPE with typical leachate materials is provided in Appendix H-4. 

• Geocomposite leak detection drainage ft:yer (transmissivity c 2.2 x 1 04 m2 I sec as tested under actual field 
conditions) consisting of: 

* A 7 oz. geotextile (non-woven) 

* Ageonet 
* A 7 oz. geotextile (non-woven) 

The high transmissivity geocomposite leak detection drainage layer provides a means to transmit 
and remove leachate percolating through any leaks in the primary geomembrane layer above. The 
upper and lower geotextiles serve to filter sediments from the leachate and cushion the 
geomembranes, respectively. Flow calculations discussed in Section 3.2.8 and presented in 
Appendix G indicate that the geocomposite, in combination with the centrally located 8 inch 
diameter drain pipe, are capable of removing leachate in a timely manner such that head on the 
underlying geomembrane will remain less than 1 foot. Specification Section 02710, 
Geocomposite, describes minimum geocomposite properties required, material transportation 
and handling procedures, deployment and seaming requirements, and material constmction 
quality assurance (CQA). 

The arrangement for the 8 inch diameter drain pipes and surrounding drainage gravel and 
filtration geotextile, which are located in the floor of the leak detection layer and the leachate 
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collection layer, are illustrated on Drawing No. 12. Specification Section 02714, Filter or Cushion 
Geotextile, describes minimum geotextile properties required, material transportation and 
handling procedures, deployment and seaming requirements, and material CQA. 

Calculations demonstrating the leak detection system performance capabilities are presented in 
Section 3.2.7, HELP Modeling and Section 3.2.8, Leachate Collection and Removal Leak 
Detection and Removal, and Vadose Monitoring System Hydraulic Analyses. 

• 60-mil thick HDPE geomembrane liner (textured on both sides) 

This HDPE geomembrane serves as the primary barrier layer of the double liner system. 
Specification Section 02775, Geomembrane Liners, discussed above also applies to this 
geomembrane layer. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 
prior to operation of the facility. Manufactures' published information on the compatibility of the 
HDPE with typical leachate materials is provided in Appendix H-4. 

• Geocomposite leachate collection and removal drainage lqyer (transmissivity c 2.2 x 104 m2 I sec as tested under 
actual field conditions) consisting of: 

* A 7 oz. geotextile (non-woven) 

* Ageonet 
* A 7 oz. geotextile (non-woven) 

This geocomposite layer serves as the primary leachate collection and removal system. Leachate 
percolating through the overlying waste fill will drain through the geocomposite to the central drain 
pipe and then flow to the leachate collection sump where it will be removed via the slope riser 
pipes. This material is the same used in secondary leak detection layer. The floor drain pipe 
arrangement is also the same. 

Primary geocomposite flow calculations are presented in Appendices E and G, and the 
performance demonstrations are provided in the HELP Modeling discussed in Section 3.2.7. 

• 2 -foot thick protective soillqyer 

A 2-foot thick protective soil layer will be placed above the primary leachate collection 
geocomposite. The protective soil layer will extend over all lined floor and side slope areas. The 
purpose of the soil layer is to protect the underlying geosynthetics from damage due to vehicle 
traffic or from waste debris settlement. Specification Section 02716, Protective Soil Layer, 
describes material requirements including particle size, placement requirements, and survey and 
field quality control requirements. This soil layer will be placed during construction of the liner 
system. 

Leachate Collection and Removal, Leak Detection and Removal, and Vadose Monitoring 
Sump Systems 

The leachate collection and removal (LCRS), leak detection and removal (LDRS), and vadose monitoring 
systems each have a separate sump from which fluids can be collected and removed. The liner systems on the 
landfill floor continue into the sumps, however, in order to provide adequate volume to efficiently operate 
removal pumps, gravel thicknesses are incorporated into the drainage systems. Also, because liquids may be 
present, clay soil liner components have been added below the primary geomembrane liner and below the 
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secondary GCL liner. These clay soil liner elements are not required by the regulations but are added to 
enhance the barrier qualities of the liner elements in the sump. Drawings describing the sump arrangements in 
Phase 1A include Drawing Nos. 15, 16, 17, and, 18. As shown on the drawings, the sumps are square pyramidal 
shapes which lie concentrically above one another. The slope riser pipes enter their respective sumps at the 
sump base and are horizontally offset to provide adequate space for slope riser trenches. The slope riser trench 
arrangement enables the vadose and leak detection slope riser pipes to penetrate overlying geosynthetic liner 
elements at the crest of the landfill rather than in the sump area. The leachate collection riser pipe lies on top of 
the primary geomembrane and therefore no liner penetration is required. Table 2, Landfill Sump Arrangement 
Summary, below lists the dimensions, volumes, flow capacity, slope riser pipe dimensions, pump type and 
capacity, and fluid level instrumentation included in each of the sumps. Performing curves for the proposed 
pumps are shown in Appendix H-1. 

30 ft/18 in 15 ft/18 in 10 ft/12 in 

618,480 135,400 For Detection 

Grundfos/50 gpm Grundfos/50gpm Grundfos/25 gpm 

LCRS Vertical Riser 

In addition to its side slope riser, the LCRS sump also has a vertical riser which will extend from the LCRS 
through the waste fill and ftnal cover system to the surface. The vertical riser is redundant design feature which 
provides an additional access to the LCRS sump whereby a second pump can be added to rapidly increase 
leachate removal rates. As shown on Drawing Nos. 17 and 20, the vertical riser arrangement consists of three 
pipes and three vertical riser pipe pads. The innermost pipe is a 18 inch diameter stainless steel pipe which rests 
on an HDPE flatstock and extends from the bottom of the LCRS sump through an opening in the concrete 
vertical riser pad above. Because this pipe is not attached to the concrete pad, any settlement that the concrete 
pad incurs will not be transferred to the pipe. The concrete vertical riser pad rests on the LCRS gravel and 
provides support for the second pipe which will extend through the waste fill to the surface. This pipe is 
wrapped with a double layer of HDPE. This arrangement isolates the pipes from the surrounding soils which 
reduces down drag forces resulting from waste settlement. Calculations which evaluate the down drag forces 
and structural design of the concrete vertical riser pad are included in Appendix E. 

Crest Riser Pad Arrangement 

Drawing No. 19, illustrates the slope riser piping and valving, the double lined 9,000 gallon polyethylene tank 
(poly tank) system for leachate storage, and the concrete containment pad. Also indicated are high and low 
level tank cutoff switches, flexible piping connections between the inner and outer poly tanks, the fluid level 
sight gauge, 50 gpm leachate discharge pump and control panel locations. 

The double lined poly tank consists of two tanks, one inside of the other. The inner tank will have a capacity of 
9,000 gallons and the outer tank will have a minimum capacity of 15,500 gallons. Liquids containing solvents 
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such as MEK, toluene, zylene, diesel, or gasoline in concentrations greater than 15 percent will not be placed in 
the tanks. Tank tie down details have been provided by the manufacturer and are included in Appendix H-2. A 

chemical resist:a11ce chart for the tanks is provided in Appendix H-3. 

The concrete containment pad will slope towards the landfill crest. A concrete pad will be placed in the 

loading/unloading areas for the tanker trucks. This pad will be sloped providing drainage toward the sump 

areas. Calculations on the bearing capacity of the concrete pad are detailed in Appendix E-35. Should a 

catastrophic failure of the tank or piping system occur, leachate will flow back into the landfill leachate 

collection system rather than be released to unlined areas. The landfill liner system anchor trench will 

completely encompass the pad so that any leakage through the pad will also drain back into the landfill leachate 

collection system. Construction details for the concrete containment pad are called out in Specification Section 
03100, Concrete Formwork, Section 03200, Reinforcement Steel, Section 03290, Joints in Concrete, and 

Section 03300, Cast-in-Place Concrete. 

3.1.4 Waste Filling Sequence 

As mentioned previously in Section 3.1.2, landfill development will begin in Phase 1A, proceed southward into 
Phase 2, and then fmish in Phase 3. The extent oflandfill subphases will be based on waste receipt rates. 

Liner installation in Phase 1A will take place in two stages: the slope and floor area below the access ramps and 

the slope area above the access ramps. The initial stage of the Phase 1A liner installation will consist of liner 

placement below the access ramps and is the only portion relevant to this permit application. The approximate 
area that will be lined during the Phase 1A construction is 14.9 acres which is delineated on Drawing No. 10. 

Detailed planning for Phase 1B, Phase 2 and Phase 3 liner installation, access ramp location, and waste fill 

sequencing will be determined and permitted in the future, however, the ultimate landfill configuration will be 

developed as follows. Once the waste fill approaches the Phase 1A limits defined in Drawing No. 10, the cut 
slope will be advanced southward into Phase 2 and the remaining floor and slope areas of Phase 1 will be lined. 

At this time, the stormwater collection basin in the landfill will be removed from Phase 1 and re-established in 

Phase 2. Waste filling in Phase 1 will continue during this liner expansion. As the waste fill extends beyond and 

above the access ramps, a ramp will be established in the south waste fill slope to provide access to the newly 

lined floor areas of Phase 1. 
Waste filling will take place in 5 to 10 foot thick horizontal lifts. Waste will be covered with daily cover soil as 

soon as practicable following waste placement (and minimally at the end of each operating shift). Daily cover 

soil thicknesses will be at least 0.5 ft. 
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Drawing Nos. 21, 22, and 23 illustrate the landfill's ultimate waste fill configuration and fmal cover design. The 
fmal cover system is a composite cover consisting of (from top down) a vegetative cover, a geocomposite 
drainage layer, a geomembrane layer, a geosynthetic clay layer, a prepared subgrade layer, and a cover soil layer. 
Details of each component of this 4.5 foot thick cover system are discussed below. 

• 2.5foot thick vegetative cover 

The vegetative cover will provide a substrate for plant growth on the cover surface and protect the 
underlying geosynthetics from frost and sun exposure damage. Establishment of plant growth will 
enhance evapotranspiration of precipitation that soaks into the vegetative cover and will reduce soil 
erosion due to rainwater runoff. Specification Section 02227, Vegetative Cover, discusses 
vegetative cover material requirements including particle size and moisture content, placement and 
compaction requirements, and survey and field quality control requirements. Specification Section 
02900, Vegetation and Seeding, identifies seed mixtures, site preparation, and planting 
requirements for cover vegetation. 

• Geocomposite drainage lqyer ( transmissivi!J ,C 2 x 104 m2 I sec consisting of: 

* A 7 oz. geotextile (non-woven) 

* Ageonet 
* A 7 oz. geotextile (non-woven) 

The high transmissivity geocomposite drainage layer provides a means to transmit and remove 
precipitation percolating through the vegetative cover above. The upper and lower geotextiles 
serve to filter sediments from the rain water and cushion the geomembrane below. Flow 
calculations discussed in Section 3.27 and presented in Appendix E indicate that the geocomposite, 
in combination with the vegetative cover above, is capable of removing 99 percent of the 
precipitation falling on the cover. Specification Section 02710, Geocomposite, describes minimum 
geocomposite properties required, material transportation and handling procedures, deployment 
and seaming requirements, and material CQA. 

• 60-mi/ thick HD PE geomembrane (textured on both sides) 

The 60-mil HDPE liner placed below the geocomposite drainage layer and on top of the GCL is 
the primary barrier layer of the cover system. Together with the underlying GCL, the HDPE 
geomembrane forms a highly efficient barrier layer to restrict percolation of rain water into the 
waste fill (see Section 3.2.7, HELP Modeling). HDPE texturing serves to increase the 
geocomposite/ geomembrane/ GCL friction angles to enhance slope stability. Specification Section 
02775, Geomembrane Liners, describes minimum geomembrane properties required, subgrade 
preparation and inspection, material transportation and handling procedures, deployment and 
seaming requirements, and material CQA. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 
prior to operation of the facility. Manufacturers published information on the compatibility of the 
HD PE is presented in Appendix H. 

• Geosynthetic clqy liner (GQ) 

In conjunction with the overlying HDPE geomembrane, the GCL will serve as a low permeability 
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(k ::::; 5 x 10-9 em/ sec) barrier layer to restrict infiltration of precipitation runoff into the waste filL 
The GCL type used will consist of bentonite granules sandwiched between two layers of geotextile. 
The upper geotextile will be a non-woven 6 oz. material and the lower geotextile will be a woven 4 
oz. material. Specification Section 02780, Geosynthetic Clay Liners, describes the minimum GLC 
properties required, subgrade preparation and inspection, material transportation and handling 
procedures, deployment and seaming requirements, material construction quality assurance. 

Manufacture published information on the compatibility of the GCL with typical leachate materials 
is provided in Appendix H-5. 

• 6-inch thick prepared subgrade lqyer 

The prepared subgrade component will provide a smooth stable surface suitable for placement of 
overlying geosynthetic materials. Specification Section 02119, Prepared Subgrade, presents 
subgrade material requirements including particle size and moisture content, placement and 
compaction requirements, and survey and field quality control requirements. 

• 2-.foot thick cover soillqyer 

The cover soil layer placed on the surface of the waste fill serves to isolate the waste and any near 
surface debris from the overlying cover elements and also provides a base for the prepared 
subgrade layer. Specification Section 02226, Cover Soil, presents material requirements including 
particle size and moisture content, placement and compaction requirements, and survey and field 
quality control requirements. 

As shown on Drawing No. 23 the final cover system will extend 24 ft outside the crest of the landfill. In 
addition, the waste fill terminates inboard of the crest line. Rain water that percolates through the vegetative 
cover will flow in the cover system's geocomposite layer to the drainage pipe located in the cover anchor 
trench. The water will then be discharged to the landfill perimeter drainage ditch system. Rain water that 
percolates through the cover system and comes in contact with the waste will flow vertically downward and be 
captured in the LCRS. 

Prior to closure of the landfill, an assessment will be made of the landfill waste gas generating potential. If it is 
concluded that gas generation may result in gas build-ups beneath the barrier layer of the cover or releases 
following closure exceeding regulator air quality standards, then provisions will be made to collect and monitor 
gas generation and release during the post-closure period. If this occurs, the latest technology available will be 
implemented into the construction of the cover system. 

Drawing No. 22 indicates the location of the cover access road and surface water diversion ditches. Traffic on 
the cover access road will be limited to light vehicles such as pick up trucks. Surface water drainage ditches on 
the cover are included to reduce runoff flow lengths and thereby reduce surface soil erosion. Sections 3.2.10 
and 3.2.11 discuss ditch sizing and cover soil erosion, respectively. 
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Waste settlement impacts on the 6 percent and 4H:1 V cover slopes are discussed in Section 3.2.2. 

3.1.6 Landfill Storm Water Control Features 

Drawing Nos. 13, 14, 22 and 25 illustrate the landfill's storm water control features designed to contain and 
control rain water run-off and run-on for the required 25 year, 24 hour storm event. These features include the 
landfill's collection basin and slope run off drainage ditches, cover system drainage ditches, perimeter drainage 
ditch, and the culverts and drainage ditches leading to the storm water detention pond. 

During the Phase 1A waste filling, runoff from the slope areas above the access ramps and from the cut slope 
area will be diverted to the HDPE lined collection basin located near the toe of the cut slope on the floor of the 
landfill. HDPE lined diversion ditches located on the side of the access ramps will carry slope run-off to the 
stormwater collection basin. The landfill perimeter ditches located on either side of the perimeter road will 
intercept run-off from areas outside of the landfill and divert this water to the stormwater detention basin .. 
Runoff from active waste filling area will drain to the contaminated water basin at the south end of the landfill. 
The contaminated water basin is not its own separate entity, but is a part of the Phase 1A landfill that will not 
initially receive waste. The layout of the contaminated water basin is shown on Drawing Nos.: 10, 11, 13, and 
24 .. Since the contaminated water basin is only a portion of the landfill set aside to store stormwater, it will not 
be removed as the landfill is expanded to the south. Rather waste will be placed over the top of the 
contaminated water basin. 

During the operational period, when the final cover system is partially installed in some areas and waste filling 
continues to take place in other areas, run-off from the fmal cover will be diverted to the surface water 
detention basin. Following the post closure period, after the effectiveness of the landfill cover has been 
demonstrated, the surface water detention basin will be removed from service and the area will be regraded to 
its approximate predisturbance state. Run-off from the landfill cover will be allowed to flow into the natural 
drainages which existed prior to construction. 

Section 4.2.8 summarizes surface water calculations performed to size the landfill's stormwater control features. 
The calculations are presented in Appendix F. 

3.2 LANDFILL DESIGN ANALYSES 

3.2.1 Slope Stability 

Cut Slope Stability 

Prior to filling, unsupported cut slopes will exist on all sides of the landfill. These slopes were analyzed for static 
and dynamic stability using the Janbu Simplified Method. A computerized slope stability program (XSTABL) 
was used to analyze the cut slopes (44). Strength parameters used for soil and rock materials were estimated 
using design overburden pressures and plasticity index data gathered from laboratory testing of site soil 
materials correlated to published data (46). The material properties used in the analyses are summarized in 
Calculation No. E-1, presented in Appendix E. 

The site grading plans (Drawing Nos. 5 and 6) indicate that the maximum cut slopes will be 3H:1V and 
maximum height will be approximately 100 feet. Results for the critical 3H:1 V slope indicate a static factor of 
safety of 1.4 for the critical short term (undrained) condition. Stability during seismic loading was estimated by 
applying a pseudo-static earthquake force in the Janbu analysis. Results based on the 0.04 g design acceleration 
indicate a dynamic factor of safety of 1.2 for the short term (undrained) condition. 

The stability of the outward slopes was also evaluated. Results indicate a static factor of safety of 1.3 and a 
dynamic factor of safety of 1.1. These slopes were analyzed using Bishop's Method (Appendix E-34). 
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The temporary cut slope along the south side of Phase 1A was analyzed using Bishop's Method giving a static 
factor of safety of 1.1 (Appendix E-37). 

Waste Fill Stability 

Waste fill stability was considered for both the Phase 1A and ultimate landfill configurations. In both cases a 

face failure through the waste and along the lining system, and a basal failure along the lining system was 
considered. The analysis assumed a 4H:1 V waste fill slope and floor at design base grades. The Sarma analysis 

method was used to calculate factor of safety and acceleration coefficient (Kc). Kc is the net acceleration that 

would have to be applied to a slide mass to initiate movement. 

Phase 1A Waste Fill Stability 

Critical inputs for the Phase 1A stability analysis were as follows: 

• GQ_, saturated undrained condition: friction angle = 2 ° and C=440 psf 

Based on testing performed by Geosyntec Inc. using actual site soils and a needle punched GCL, 
the critical failure interface under saturated conditions occurs in bentonite layer between the 
geotextile components of the GCL. It should be noted that this value is highly conservative since 
the GCL is most likely to remain in an unsaturated state during the life of the landfill. Additionally, 
the type of GCL tested was the needle punched variety. Other types of GCLs with stitching 
between the geotextile components offer substantially greater interface shear strengths. 

• Deszgn ground acceleration = 0.04 g 

• Waste friction angle ¢ = 29 ° (29) 

• Design fill configuration shown on Drawing No. 10 

Results of the Phase 1A analyses presented in Calculation No. E-3, Phase 1A Filling Plan Stability, indicated a 
static factor of safety of 1.5 and a dynamic factor of safety of 1.0. These factors of safety are considered 

acceptable for the interim fill configuration of Phase 1A. 

Ultimate Landfill Configuration Waste Fill Stability 

The ultimate landfill configuration analyses used same liner interface strength inputs as the Phase 1A evaluation 

and the final waste configuration shown on Drawing No. 22. Results of the ultimate configuration waste fill 
stability analyses presented in Calculation No. E-4, Ultimate Filling Plan Waste Stability, indicated a static factor 
of safety of 3.7 and a dynamic factor of safety of 1.5. These factors of safety are considered acceptable for the 

ultimate waste fill configuration. 

Protective Soil Layer Stability 

An infinite slope model approach was used to evaluate the stability of the protective soil layer on the 3H:1 V 

landfJ.ll slopes which considered the loading scenario of the protective soil layer only, and a loading scenario 

with a D6 dozer (9.8 psi track loading [16]) on top of the protective soil. The analysis considered saturated and 

undrained soil conditions. The soil/ geotextile interface shear strength was based on a friction angle of 31° and 
an adhesion of 15 psf obtained from interface shear tests. Results of the analyses indicated a static factor of 

safety of 2.0 for the soil only case and a static factor of safety of 1.8 for the case with the dozer loading. Both 

factors of safety are considered acceptable. Calculation No. E-2, Protective Soil Layer Stability, is presented in 

Appendix E. 
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The cover system stability analysis focused on two potential failure mechanisms: a deep block failure through 
the waste and along the basal liner system, and an infmite slope failure within the cover system. Both stability 
analyses were conducted for static and dynamic conditions assuming undrained soil conditions. The block 
failure analysis assumed a zero head condition on the liner system while the inftnite slope failure analyses 
considered a zero head condition and a head condition of 2.5 ft in the cover. As with other stability analyses, a 

design ground acceleration of 0.04g, waste friction angle of 29°, and liner interface strength of <P = 2° and c = 
440 psf was assumed. 

Results of the analyses indicated a static factor of safety of 2.8 and dynamic factor of safety of 1.5 for the deep 
block failure. The infmite slope analyses indicated a static factor of safety of 10.9 and dynamic factor of safety 
of 6.5 for the zero head condition and a static factor of safety of 5.2 and dynamic factor of safety of 3.1 for the 
2.5 ft. head condition. All of these factors of safety are considered acceptable. Calculation No. E-5, Cover 
Stability, is presented in Appendix E. 

3.2.2 Settlement 

Subgrade Settlement 

Total settlement of the land@l base due to settlement of the subgrade and prepared subgrade layers was 
calculated to ensure that the base liner grades did not fall below EPA's recommended minimum of 2 percent. 

Subgrade settlement was modeled assuming the subgrade behaves as an elastic medium (30). This assumption 
implies that any settlement occurs during placement of a given load. Therefore, settlement in the subgrade 
should occur during the operating life of the landftll and post-closure settlement should be negligibly small. The 
most important parameter used in this analysis is the elastic modulus of the subgrade. The elastic modulus used 
was 72,000 ksf which was obtained from conservative estimates for unweathered mudstone (32). The 
maximum calculated settlements near the center of the land@l are expected to be on the order of 5 inches. 
Settlement should progressively decrease towards the toe of the sideslopes. These settlements are not expected 
to result in any excessive stress in the liner system. Details of the subgrade settlement analysis are presented in 
Calculation No. E-9, in Appendix E. 

Final Cover Grades Due to Waste Settlement 

As previously mentioned, waste placed at the Facility will consist of hazardous waste which contains no free 
liquids. All drummed solid material and lab packs will be stacked horizontally in rows within the land @I and the 
voids between drums @led with compacted bulk wastes. Bulk waste filling will take place in 5 to 10 foot thick 
horizontal lifts. Waste will be covered with daily cover soil as soon as practicable following waste placement 
(and minimally at the end of each operating shift). Daily cover soil thicknesses will range from 0.2 to 0.5 ft. 

EPA guidelines (54 and 55) suggest a minimum of 3 percent for fmal cover grades on hazardous waste landfills. 
The proposed 6 percent initial design cover grade was analyzed to determine the maximum settlement factor to 
main the ftnal 3 percent grade. The calculated maximum settlement factor was 7 percent. The analysis assumed 
that the waste settlement is uniform. Calculation No. E-11, Waste Settlement, presents waste settlement 
computations in Appendix E. 

EPA estimates, based on ftnite element modeling, indicate that settlement factors of 11.5 percent are 
appropriate for hazardous waste landftlls (38). This model considered that the most significant portion of the 
waste would be solidified material buried in steel drums, with the drums having a maximum allowable void 
space of ten percent. This model may not be applicable to the Triassic Park Facility because there should be 
less void space in the waste than that assumed for the model. 
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In order to mitigate this potential discrepancy between the suggested 11.5 percent and 7 percent, the post

closure waste settlement of Phase 1 should be monitored. The monitoring results will be compared to the 

estimated settlement factor of 7 percent. If settlement is greater than 7 percent, cover grades of subsequent 

phases will be steepened to accommodate the settlement and maintain the minimum 3 percent fmal grade. 

3.2.3 Geosynthetics Strength and Performance Analyses 

3.2.3.1 Geomembranes 

Settlement Induced Stress 

The maximum settlement will occur at the base of the cell slopes where the waste load is highest. The subgrade 

settlement is estimated to be approximately 0.5 feet. This settlement will vary from this calculated maximum at 

the slope toe to zero at the slope crest. Resulting stresses of 65 psi in the geomembrane are much lower than 

the 2200 psi geomembrane yield stress. Differential settlement is therefore not expected to damage the liner 

(34). Details of the liner stress analysis are presented in Calculation No. E-12, Settlement Induced Stress. 

Thermal Induced Stress 

Due to the 2-foot thick protective soil layer above the liner, the 60-mil HDPE geomembrane liner will not be 

subject to extended periods of contraction and expansion from daily temperature differentials. Temperature 

restrictions for installation of geomembrane are discussed in Specification Section 02775. 

Tear and Puncture 

All geomembranes in the landfill liner and cover system are overlain by at least one layer of geotextile. Review 

of the puncture resistance of the geotextiles indicates a worst case factor of safety of 3.5 (see Calculation No. E-

17, Geomembrane Puncture Resistance in Landfill and Calculation No. E-21, Puncture Resistance of 

Geotextile/Geocomposite [33]). Therefore, the proposed 60-mil HDPE is adequate to resist puncture stresses. 

3.2.3.2 Geocomposites 

The geocomposite is intended to act as a lateral drainage layer in both the LCRS and the LDRS. The geonet in 

the core of the geocomposite is the drainage media and the overlying and underlying geotextile act as filters. 

The primary design criteria of the geocomposite is the transmissivity. As part of the design process the typical 

transmissivity values reported in the literature and by manufactures have been reduced to account for clogging 

of the geotextile, penetration of the geotextile in to the geonet and creep of the geonet. 

In order to confirm the actual transmissivity of the material that arrives on the site, the specifications require 

that the material be tested as part of the conformance testing program. The specific test methods, including 

backing materials, normal loads, seating times, gradients, and test durations are detailed in the specifications and 

meet actual design conditions (55). 

3.2.3.3 Geotextiles 

Geotextile Filtration 

Geotextiles are used in a number of locations in both the liner and cover sections for filtration. Specifically, the 

geotextiles act as filters between the clay liners and drainage layers or between the granular leachate collection 

material, protective soil cover or general fill and a drainage layer. All of the soil materials expected to be used 
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for either the liners, covers, protective soil cover or general fill are conservatively expected to be fine grained 
with more than 50 percent of the material passing the Number 200 sieve. 

The design criteria outlined by Task Force 25 (31) indicated that for soil material with more than 50 percent 
passing the #200 sieve, the apparent opening size (AOS) of the geotextile should be less than 0.297 mm. The 
current geotextile specifications require that the AOS is less than 0.212 mm. Therefore, the geotextile should 
adequately retain any of the onsite soils. Calculation E-20, Geotextile/Geocomposite filtration, compares 
specified material AOS values to site soil analyses results. 

Geotextile Cushion 

The puncture resistance during installation of the proposed geotextile materials was analyzed. The analysis, 
which used standard design equations (33), was based on the maximum ground pressure exerted by 
construction equipment, the largest average aggregate size that will be in contact with the geotextile, and the 
minimum puncture strength properties specified in the General Specifications. Based on these parameters the 
calculated safety factor for puncture is 3.6, which is acceptable (see Calculation No. E-21, Puncture Resistance 
of Geotextile/Geocomposite). 

3.Z.3.4 Geosynthetic Clay Liner 

No specific design analyses were conducted on the GCL other than determining the interface friction angle of 
the material in the liner and cover section. The GCL has a specified permeability of 5x10·9 em/sec which 
exceeds EPA's criteria of 1x10·7 em/sec. Detailed specifications for the GCL are presented in the 
specifications. The critical parameters for the GCL will be confirmed through a conformance testing program 
on the material that is delivered to the site. 

3.Z.3.5 Geosynthetics Leachate Compatibility 

Specific leachate compatibility tests have not been conducted on the soil or geosynthetic liner components for 
the Triassic Park facility. These tests have not been conducted at this time, because the specific manufacture of 
the liner components has not been selected and there is not a representative leachate available for testing. 
EPA (55) recommends that compatibility testing be done on the specific (manufacture and resin type) liner 
materials selected for use in a facility and a representative leachate for the facility. Therefore, it is proposed that 
testing be completed prior to construction once the geosynthetic materials have been selected. Since the 
facility will not be in operation, a representative leachate will not be available. However, as recommended by 
EPA (55), market studies can be used to characterize expected waste streams and a synthetic leachate can be 
developed for use in compatibility testing. 

Although compatibility has not been completed, it is expected that the geosynthetic materials selected for the 
liner and leachate collection system for the Triassic Park Facility have a long track record of successful use at a 
variety of waste disposal facilities (both municipal waste and hazardous waste) across the US. Therefore, it is 
not expected that there will be any compatibility issues that would impact the current design. However, as 
mentioned above, site specific testing will be completed and the results submitted to NMED for approval prior 
to construction. Supporting information on the compatibility of the HDPE and GCL components of the lining 
system with various leachates is presented in Appendix H. 

3.2.4 Sump Compacted Clay Liner 

In the sump base a compacted clay liner will be placed in addition to a GCL layer. The compacted clay liner 
(CCL) will provide an added thickness to the liner in the area of the sump where leachate is expected to have 
the longest resident time and the largest head. The specifications for processing, placement, and compaction 
are detailed in the specifications. The placement criteria in terms of moisture content and dry density is defined 
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by a window with limits defined by the zero air voids curve, a percent saturation line, a minimum dry density 

and a minimum moisture content. A graph indicating these specific limits is presented in the specifications 
which were based on actual laboratory testing conducted as part of this study (Appendix D). This method of 
specifying a compaction window for a CCL is recommended by EPA and is detailed in a series of articles by 
Prof. Craig Benson (12). 

As part of the CQA program samples of the material to be used as the compacted clay liner will be obtained and 
tested to confirm the permeability criteria (1x10·7 em/sec) can be met. In addition, samples will be taken from 
the in-place liner to confirm the permeability. 

3.2.5 Anchor Trench Design 

The pullout capacity of the primary and secondary geosynthetics from the landfill anchor trench was 
determined. It was assumed the geosynthetics will pull out of the trench with single-sided shear. Single-sided 
shear is believed to occur rather than double-sided shear because there is less shearing resistance for single-sided 
shear. Assumed interface friction angles were based on previous laboratory testing for similar materials at low 
normal stresses. Based on the trench geometry, critical HDPE geomembrane properties, and assumed interface 
friction angles, both the secondary and primary liners will pull out prior to tearing. Stability calculations for 
both the secondary and primary liner systems indicate that there are no net downslope forces on the anchor 
trench because the liner systems are held in place by friction (see Calculation No. E-15, Anchor Trench Pullout 

Capacity). 

3.2.6 Access Ramp Design 

Calculation No. E-24, Wheel Loading on Access Ramp, presented in Appendix E, evaluated the puncture 
resistance of the geomembrane on the landfill access ramps. The ramps grade at 10 percent from the crest of 
the landfill to the floor. Drawing No. 14, shows the access ramp configuration during initial Phase 1A filling 
below the ramps and the final configuration after the slope areas above the ramp are lined. 

The ramp section consists of the following components( from top down): 

• 1 ft thickness of roadbase material 

• 12 oz cushion geotextile (enveloping the top and sides of the underlying subbase) 

• 2ft thickness of subbase material 

• Basal liner geosynthetics (geocomposite/60 mil THDPE/geocomposite/60 mil THDPE/ 

GCL/prepared subgrade) 
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The calculation considered a Caterpillar 631 scraper which weighs approximately 168,000 lbs when fully loaded 
(16). A factor of safety of 4.6 against puncture of the HDPE is considered acceptable for this loading 
condition. 

An assessment of the stability of the Ramp Liner System under breaking forces from a loaded scraper was also 
analyzed (34). This analysis utilized the strength parameters from the interface shear testing program. The 
results presented in Appendix E-6 indicate a factor of safety of 4.3 against sliding on the ramp. 

3.2. 7 HELP Modeling 

Hydrologic Evaluation of Landfill Performance (HELP) (41) modeling was performed to demonstrate 
equivalency of the proposed Triassic Park landfill liner and cover system with EPA's Minimum Technology 
Requirement (MTR) systems. This demonstration was submitted to NMED for review and was subsequendy 
approved by NMED on March 11, 1996 and EPA on March 14, 1996. The report entided, Triassic Park 
Hazardous Waste La-ndfill Alternative IJner System Anafyses (Revision 1 ), dated March 1996 presents the HELP 
modeling performed and is reproduced in Appendix E. 

The HELP modeling approach used to evaluate the hydrologic performance of the proposed landfill liner and 
cover alternative follows the NMED's Draft Guidance Document for Performance Demonstration for an 
Alternative Liner Design Using the HELP Modeling Program Under the New Mexico Solid Waste Management 
Regulations (20 NMAC 9.1). This approach was selected because it allows a direct comparison between MTR 
liner system and an alternative liner system,. The results can be used to demonstrate performance equivalency 
required under 40 CFR 264.301(d). 

The conclusions of the HELP modeling as stated in the report are as follows: 

• There is litde difference between the proposed alternative and MTR in terms of percolation rates 
through the bottom liner over the life of the facility. The differences that exist in Years 0 through 10 
are insignificandy small. The proposed alternate liner performance can therefore be considered 
equivalent to the MTR liner performance. 

• Hydraulic pressure on the primary and secondary liners of both the MTR and proposed alternate liner 
system is well below the regulatory maximum of 12 inches. 

• The cover system leakage is less than or equal to the leakage of the liner system. It effectively reduces 
precipitation infiltration which will allow the waste to drain once the cover is in place. 

3.2.8 Leachate Collection and Removal, Leak Detection and Removal, and Vadose 
Monitoring System Hydraulic Analyses 

Analyses performed to evaluated the effectiveness of the LCRS, LDRS, and Vadose Monitoring Systems are 
discussed below. Also discussed are slope and vertical riser pipe strength evaluations and the concrete crest 
riser pad structural analyses. 

Leachate Collection and Removal System Analyses 

Based on HELP modeling data presented in Triassic Park Hazardous Waste Landfill Alternative IJner System Anafyses 
(Revision 1), dated March 1996, maximum LCRS flow rates of 116.8 gallons per acre per day (gpad) for slope 
areas and 50.9 gpad for floor areas occur during year 11 of the simulated facility life. For Phase lA, which has a 
slope surface area of7.9 acres and floor surface area of approximately 
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3.4 acres, this totals to approximately 1,100 gpd. Calculation No. E-31, LCRS Pumping Capacity, estimates the 
flow capacity of the LCRS sump design to be approximately 618,000 gpd (based on Dupuit-Forchniemer 
Equation [11]). 

The flow capacity of the LCRS sump far exceeds the flow rates delivered from the LCRS as determined from 
the HELP modeling. A Grundfos 50 gpm pump which has the capacity to remove 72,000 gpd is recommended 
for the LCRS sump. In addition, should flow rates into the LCRS increase beyond those predicted by the 
HELP modeling or the capacity of the 50- gpm pump, a second leachate removal pump can quickly be added 
via the vertical riser system, thus increasing the leachate removal rates. 

Leak Detection and Removal System Analyses 

Adequacy of the leak detection and removal system for Phase 1A is addressed in the Landfill Action Leakage 
Rate calculation presented in Action Leakage Rate and Response Action Plan (see Appendix G). In this 
calculation, leakage rates into the LDRS, as determined by EPA's recommended method (60), were compared 
to flow capacities of the LDRS geocomposite drainage layer and the LRDS sump. Based on these calculations, 
the flow capacity of the LDRS sump exceeds the flow capacity of the LDRS geocomposite drainage layer and 
the flow capacity of the LDRS geocomposite drainage layer exceeds the leakage rate into the LDRS. A 
Gnmdfos 50 gpm pump which has the capacity to remove 72,000 gpd is recommended for the LDRS system 
sump. 

Vadose Monitoring System Analyses 

The vadose monitoring sump serves as a detection system for leakage of the secondary LDRS system. A 
Grundfos 25 gpm pump is recommended for vadose monitoring sump. In the unlikely event that a leak 
develops in the LDRS sump, leachate will flow to the vadose monitoring sump where it can be collected and 
removed. 

Evaluation of Slope Riser Pipe and Vertical Riser Pipe Strengths 

Calculation No. E-26, Pipe Crushing, presented in Appendix E, considers the stresses and deflections to the 
slope riser pipes. Based on this calculation, the 18 inch diameter HDPE SDR 11 slope riser pipe ring deflection 
at maximum burial depths of 160 ft is 0.4 percent. This is less than the manufacturer's recommended ring 
deflection limit of 2.7 percent (39). 

The downdrag loads on the vertical riser pipe were evaluated in Calculation No. G-30 to determine if the 
vertical riser pipe could damage the liner. The vertical downdrag loads are developed as a result of waste 
settlement around the vertical pipe. In order to limit the downdrag loads acting on the liner, the lower portion 
of the vertical riser was de-coupled from the upper portion. The upper portion was founded on a large 
concrete pad that is located on top of the sump gravel. In addition, a friction break consisting of a double wrap 
ofHDPE was included around the steel vertical riser pipe. 

3.2.9 Action Leakage Rate and Response Action Plan 

Because of the similar liner components used in the landfill and the evaporation pond a single Action Leakage 
Rate and Response Action Plan (RAP) was developed which includes both facilities. This plan and its 
supporting calculations are presented in its entirety in Appendix G . The results are summarized below. 

An Action Leakage Rate (ALR) and RAP for the proposed Triassic Park Waste Disposal Facility landfill is 
required under 40 CFR Parts 302. The ALR, as deftned in the ftnal rule published in January 29, 1992, is the 
maximum design flow rate that the LDRS may remove without the fluid head on the bottom liner exceeding 
one foot (60). The RAP describes the steps to be taken in the event the ALR is exceeded in landfill. The RAP 
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specifies the initial notifications, steps to be taken in response to the leakage rate being exceeded, and follow-up 
reports. 

The EPA recommended method for determining the landfill ALR presented in Federal Register Vol. 57, No. 19 
and in reference No. 59 were used to calculate the ALR for the landfill facility. Using the flow equation for 
geonets and applying field representative geocomposite transmissivities and appropriate factors of safety for 
geonet creep and sediment clogging, the recommended ALR for the landfill was determined to be 900 gpad. 

The ALR value of 900 gpad is above the EPA recommended value of 100 gpad. The primary reason for this 
difference is that the EPA value is based on a sand drainage layer with a permeability of 1 x 10-2 em/sec 
compared to the geocomposite drainage layer transmissivity of 2.2x10-4 m2/sec proposed for the Triassic Park 
Landfill. 

Additional computations to check the LDRS sump capacity and LDRS drain pipe capacity are also presented in 
the Appendix G. 

Response Action Plan steps outlined in the Action Leakage Rate and Response Action Plan closely follow the 
recommended actions presented in Federal Register Volume 57, No. 19. 

3.2.10 Surface Water Drainage Analyses 

Design parameters for HDPE lined Channels 7 and 8 located above the landfill access ramps are presented on 
Drawing No. 25 (Sheet 2 of2). The methodology, assumptions, and run-off calculations for these channels and 
the collection basins discussed below and are presented in Appendix F. 

The clean stormwater collection basin located at the toe of the 2H:1 V cut slope in the south end of landfill will 
contain the run-off from the 15 acres of unlined area of Phase 1A (above the access ramps). The total run-off 
from the 25-year, 24-hour event is approximately 4.5 ac-ft. Total volume of the detention pond assuming 1 
foot of freeboard is 5.2 ac-ft. 

The contaminated water basin at the toe of the Phase 1A waste fill slope is designed to contain the run-off from 
the entire 15.6 acre fill area of Phase 1A. The total run-off from the 25-year, 24-hour event is approximately 4.3 
ac-ft. The contaminated water basin is approximately 560 feet by 200 feet and can store approximately 10.4 ac
ft assuming 1 foot of freeboard. The contaminated water basin will be constructed at the same time as the rest 
of the Phase 1A landfill so it can accommodate nmoff from waste placed in Phase 1A. 

3.2.11 Soil Erosion Analyses 

Due to the temporary nature of the 2H:1 V cut slope and the 3H:1 V sub grade slopes above the access ramps, 
severe soil erosion of these slope areas is not anticipated. The 2H:1 V cut slope will be excavated during future 
landfill construction and the 3H:1V subgrade areas above the access roads will be conditioned prior to liner 
placement as required in the specifications. 

Erosional features such as rills and localized slumping in exposed areas of the protective soils layer on the 
3H:1V slope areas will be repaired following rain events. 

3.2.12 Frost Protection 

The maximum frost depths in the Roswell area, indicates that frost may reach 23 inches during the winter 
months. In addition, site-specific frost penetration modeling for the site indicated a maximum design freezing 
depth of 2.3 feet for this cover. Recent studies by Kraus (36) evaluating the effects of frost on geosynthetic clay 
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liners indicate that there is little change in the permeability of the GCLs due to frost. Since the landfill utilizes 
GCLs in combination with HDPE as barrier elements for both the liner system and the cover system, frost 
damage to these layers is not expected. However, the 2.5-foot thick vegetative layer on the cover system will 

also provide frost protection for underlying geosynthetics and soil components in the cover section, two feet 
protective soil is specified on the side slopes of the landfill. Due to the relatively short time period that the side 

slopes will be exposed without waste placement, the 2-foot cover thickness is considered adequate. 

3.2.13 Earthwork Volumetrics 

Table 3 lists the material quantities for subgrade excavation, structural fill, cover and liner soil components, and 
the net waste airspace available for Phase 1A development. Table 3 also lists material quantities for the final 
landfill configuration. 

DeSign Capacity 
Total Airspace 
Liner Area 
Cover Area (Top of Waste} 
Volume of cover (NOT included in airspace} 
Volume of Liner (NOT included in airspace} 
Remaining Airspace 
Volume of Daily Cover (20% of total} 
Total Waste Capacity 

Total Soil Requirements 
Volume of Daily Cover (20% of total} 
Volume of Liner Material (0.5 foot} 
Volume of Cover (4 feet} 
Total Volume of Soil Required 

Design Capacity 
Total Airspace 
Liner Area 
Cover Area (Top of Waste} 
Volume of cover (NOT included in airspace} 
Volume of Liner (NOT included in airspace) 
Remaining Airspace 
Volume of Daily Cover (20% of total) 

Total Waste Capacity 

Total Soil Requirements 
Volume of Daily Cover (20% of total} 
Volume of Liner Material (0.5 foot} 
Volume of Cover (4 feet} 
Total Volume of Soil Required 
Total Cut Volume 

Cut/Fill 
Notes: 

170,119 Icy 
92,194 ccy 

718,385 ccy 

3,340,333 Icy 
92,194 ccy 

718,385 ccy 

34 

691,540 bey 
14.5 acres 
11.9 acres 

0 bey 
0 bey 

691,540 bey 
138,308 bey 
553,232 bey 

138,308 bey 
83,813 bey 

653,077 bey 
875,198 bey 

2,797,921 bey 

13,997,654 bey 
103.9 acres 
101.2 acres 

0 bey 
419,063 bey 

13,578,591 bey 
2,715,718 bey 

10,862,873 bey 

2,715,718 bey 
88,813 bey 
653,077 bey 

3,452,608 bey 
1 0,281 ,466 bey 
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4.0 EVAPORATION POND 

4.1 EVAPORATION POND DESIGN 

4. 1.1 General 

The purpose of the evaporation pond is to treat liquid wastes which meet land ban restrictions. The majority of 
these liquid wastes will be leachates collected from the landfill LCRS or other containment sump systems on 
site. The pond may receive leachates from other off-site sources. This unit will not be used to manage wastes 
containing volatile organic concentrations greater than 500 parts per million by weight (ppmw). 

The volume of liquids in the pond will be dependent on the waste market. Net evaporation (total evaporation 
minus rainfall) for the site is in the range of 80 inches per year. 

Evaporation pond design elements include pond layouts and phasing; subgrade design; liner system design; and 
leak detection system , and vadose monitoring sump design. This section describes each of these design 
elements. 

4. 1.2 Evaporation Pond Layout and Phasing 

The proposed evaporation pond area layout and phasing is illustrated on Drawing No. 28. Pond 1 will be 
constructed initially and will service site operations during waste filling of landfill Phase 1A. A future Pond 2 
would be located east of Pond 1 and would provide additional pond treatment capacity as the landfill expands 
into Phases 2 and 3. Space has been allocated in the site layout to the east of Future Pond 2 should demand for 
pond storage capacity increase beyond that currently provided in the design. 

Ponds 1 and 2 are each divided into two separate ponds, A and B. This arrangement provides separate pond 
units which can be placed into service independently. For example, in the event of a major rain event or should 
the Pond 1A primary liner begin to leak, additional pond storage capacity available in Pond 1B could 
immediately be brought on line. Each pond unit is equipped with its own discharge station. An inter-pond 
transfer pump will be located on separation berm between the A and B pond units. Provisions to curtail 
placement of liquid wastes into an impoundment that has exceeded its ALR are discussed in Appendix G. 

Pond units 1A and 1B are each 135-ft wide by 290-ft long by 12-ft deep and each will contain approximately 
2.62 million gallons. Side slope angles are 3H:1 V except for the inter pond berms which have 2H:1 V sideslopes. 
Leak detection and vadose monitoring sumps are located centrally on the long side of the pond units. Pond 
floor grades are a minimum 2 percent towards the sumps. 

Pond overtopping will be controlled manually through the use of liquid elevation indicators placed in the pond. 
These indicators will be graduated vertical rods fixed to a stable base. The rods will be placed such that 

graduated markings can be easily read from the discharge station. The rods will be surveyed when placed and 
checked by survey periodically to ensure accuracy. Correlation charts between elevation and pond volume will 
be maintained at the discharge station of each pond. Pond discharge pipes will also be equipped with flow 
meters so that liquid volumes placed in the pond can be continuously tracked and documented. Filling of the 
ponds above the 2-foot freeboard limit will not be permitted. Site personnel will be present during all fluid 
discharge and transfer operations to ensure that pond overtopping does not occur in the event of equipment 
malfunction or other human error. 
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Due to the small aerial extent of the evaporation ponds and limited fetch distance, wave action developed in the 

pond fluid surface will also be limited. The 2-ft freeboard distance will accommodate minimal wave action 

without overtopping. At closure, the pond will be backfilled to surrounding ground and revegetation. 

4.1.3 Subgrade Excavation. Liner System, LOS Sump Design and Vadose Monitoring Sump 

Design 

Subgrade Excavation 

Drawing No. 28 shows the evaporation pond excavation contours. The crest of the evaporation pond is 

essentially flat. Fill areas around the perimeter of the ponds along with site grading outside of the pond area 

provide sufficient grade differences for storm water run-off to flow to the perimeter road ditches and ultimately 

to the storm water detention basin located in the northwest comer of the site. 

Specification Section No. 02110, Site Preparation and Earthwork, describes site preparation, excavated soil 

classification and stockpiling, subgrade surface preparation and inspection, structural fill placement and 

compaction requirements, survey and quality control, and erosion control features. 

Liner System 

Drawing Nos. 30, 31 and 32 show the evaporation pond liner components covering the floor and slopes, and 

extending into the anchor trench areas. The liner system will be continuous over the berm between the A and 

B units. The evaporation pond liner system is a double lined system consisting of (from bottom up) a 

composite (compacted clay and geomembrane) secondary liner, a geonet leak detection drainage layer, and a 

primary geomembrane liner. Details of each liner component are discussed below: 

• 3foot thick compacted clqy liner (CQ) 

The CCL ( k::; 1x10-7 em/sec) in combination with the overlying HDPE geomembrane will serve 

as a low permeability barrier layer to restrict infiltration of leachate into the subgrade. The CCL 

will consist of clay material (CL, CH) obtained during excavation of the landfill and surface 

impoundment. Specification Section 02221, Clay Liner, describes clay material requirements 

including particle size and moisture content, placement and compaction requirements, and survey 

and field quality control requirements. Soil under leachate compatibility tests (two stage 

permeability testing using ASTM D 5084) will be conducted prior to construction. In addition, a 

test fill will be constmcted, as per the procedures outlined in the CQA plan. The results of the 

permeability testing performed compacted samples are shown in the appendices. 

Soil liner compatibility is normally not a problem unless the leachate contains high concentrations 

of organics (Eklund, 1985; Peterson and Gee, 1985; Mitchell and Madsen, 1987; Finno and 

Schubert, 1986). Additional supporting information on the compatibility of the CGL with various 

leachate is presented in Appendix E-40. 

• 60-mil thick high density pofyethylene (HDPE) geomembrane liner (smooth) 

The 60-mil HDPE liner placed on top of the CCL is the second component of the composite 

secondary liner. Together, the CCL and HDPE liner form a highly efficient barrier layer to restrict 

percolation of leachate into the subgrade (see Section 3.2.7, HELP Modeling). Specification 

Section 02775, Geomembrane Liners, describes minimum geomembrane properties required, 

subgrade preparation and inspection, material transportation and handling procedures, deployment 

and seaming requirements, and material CQA. 
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Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 
prior to operation of the facility. 

• Geonet leak detection drainage !qyer (transmissivity;? 5x1 0·3 m2/ sec as tested under aaual field conditions) 

The high transmissivity geonet leak detection drainage layer provides a means to transmit and 
remove leachate percolating through any leaks in the primary geomembrane layer above. Flow 
calculations discussed in Section 4.2.7 and presented in Appendix G indicate that the geonet is 
capable of removing leachate in a timely manner such that head on the underlying geomembrane 
will remain less than 1 foot. Specification Section 02712, Geonet, describes minimum geonet 
properties required, material transportation and handling procedures, deployment and seaming 
requirements, and material construction quality assurance. 

• 60-mil thick high density pofyetf?ylene (HDPE) geomembrane liner (smooth) 

This HDPE geomembrane serves as the liner systems primary barrier layer of the double liner 
system. Specification Section 02775, Geomembrane Liners, discussed above also applies to this 
geomembrane layer. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 
prior to operation of the facility. 

Since portions of this liner component will be permanently exposed to sunlight and UV radiation, it may be 
necessary to replace it prior to the end of the facility life. The lifetime of exposed geomembrane liners varies, 
however, it is generally limited to the warranty period of the product which may be as long as 20 years (33). The 
staged approach to pond development will help alleviate this concern, as will maintaining fluid levels near 
capacity in the primary use pond unit. Periodically alternating pond units for primary use will also reduce 
exposure time. 

Leak Detection and Removal and Vadose Monitoring Sump Systems 

The leak detection and vadose monitoring systems each have a separate sump from which fluids can be 
collected and removed. The liner systems on the evaporation pond floor continue into the sumps, however, in 
order to provide adequate volume to efficiently operate removal pumps, gravel thicknesses are incorporated 
into the drainage systems. Drawing No. 32 illustrates the sump layout and cross section. As shown on the 
drawings, the sumps are square pyramidal shapes which lie concentrically above one another. The slope riser 
pipe trenches enter their respective sumps at the sump base. The slope riser trench arrangement enables the 
vadose and leak detection slope riser pipes to penetrate overlying geosynthetic liner elements at the crest of the 
evaporation pond rather than in the sump area. The leak detection sump has a total fluid capacity of 1,790 
gallons (after accounting for gravel). Similar to the landfill leak detection sump, the evaporation pond sump will 
be equipped with fluid level instrumentation and a 50 gpm fluid removal pump. The vadose monitoring sump 
has a total fluid capacity of95 gallons (after accounting for gravel). 

4. 1 .4 Evaporation Pond Discharge Pad Arrangement 

Drawing No. 31 illustrates the slope riser piping and valving, the discharge pipe arrangement, and the layout for 
the concrete containment pad. Tanker trucks will pull up next to the concrete pad and hook up to the desired 
piping system. Hose connections at the pipes are located within the concrete pad area to contain any leakage. 
A concrete pad will be placed in the loading/unloading area for the tanker trucks. This pad will be sloped 
providing drainage toward the sump area. The concrete containment pad slopes towards the evaporation pond 
crest. Should a catastrophic failure of the piping system occur, leachate will flow back into the evaporation 
pond rather than be released to unlined areas. The evaporation pond liner system anchor trench will completely 
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encompass the pad so that any leakage through the pad will also drain back into the evaporation pond. 

Construction details for the concrete containment pad are called out in Specification Section 03100, Concrete 

Formwork, Section 03200, Reinforcement Steel, Section 03290, Joints in Concrete, and Section 03300, Cast-in

Place Concrete. 

Storm Water Control Features 

Drawing No. 5 depicts the surface grades around the perimeter of the pond area. Surface water run off from 

these areas will flow to the roadway ditch system and ultimately to the surface water detention pond. 

4.2 EVAPORATION POND DESIGN ANALYSES 

4.2. 1 Slope Stability 

Cut Slope Stability 

Prior to filling, unsupported cut slopes will exist on all sides of the evaporation pond. These slopes were 

analyzed for static and dynamic stability using the Bishop method of slices. A computerized slope stability 

program (XSTABL) (44) was used to analyze the cut slopes. Strength parameters used for soil and rock 

materials were estimated using pocket penetrometer data gathered during test pitting of the site soil materials. 

The material properties used in the analyses are summarized in Appendix E. 

The site grading plans (Drawing Nos. 28 and 29) indicate that the maximum cut slopes will be 3H:1V and 

2H:1 V and maximum height will be approximately 12 feet. Results for the critical 2H:1 V slope as presented in 

Calculation E-7, indicate a static factor of safety of 19.8 for the critical short term (undrained) condition. 

Stability during seismic loading was estimated by applying a pseudo-static earthquake force in the Bishop 

analysis. Results based on the 0.04 g design acceleration indicate a dynamic factor of safety of 15.7 for the short 

term (undrained) condition. 

Slope stability was not considered for the filled evaporation pond configurations. Filling the pond with fluid 

does not place any stresses on the liner system which could cause instability. 

4.2.2 Settlement 

The evaporation pond will experience relatively low overburden pressures due to its shallow depth and liquid fill 

density in comparison to pressures previously imparted to the clay during placement compaction. Clay liner 

consolidation will therefore be negligible. 

4.2.3 Geosynthetics Strength and Performance Analyses 

As discussed in Sections 4.2.1 and 4.2.2 above geosynthetics components of the evaporation pond will not 

experience significant stresses related to slope stability or settlement. Settlement induced stresses to evaporation 

pond geosynthetics were, therefore, not considered. 

4.2.3.1 Geomembranes 

The general use of geomembranes in the evaporation pond is similar to that described for the landfill. Thermal 

induced stress and tear and puncture evaluations are discussed below. 

Thermal Induced Stress 
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The 60-mil HDPE geomembrane liner will be subject to contraction and expansion from daily temperature 
differentials. The contraction/expansion potential of the HDPE liner was determined, and the maximum 
induced stress was determined. Calculation No. E-27, Thermal Induced Stress in Evaporation Pond Liner, 
indicates the maximum induced thermal stress in the liner would be 560 psi. This value is far below the 2200 
psi minimum yield strength ofliner, which yields a design safety factor of3.9. 

Tear and Puncture 

The evaluation of geomembrane tear and puncture in the landfill liner system was presented in Section 3.2.1.2. 
The results of that analyses indicated that the 60-mil HDPE geomembranes were adequate for loading 
conditions which were much more severe than those expected for the evaporation pond. Since similar HDPE 
products will be used in the evaporation pond and the same subgrade surface preparation methods are required 
by the specifications, separate calculations for evaporation pond geomembrane tear and puncture are not 
necessary. 

4.2.3.2 Geonets 

The geonet is intended to act as a lateral drainage layer in the evaporation pond lDRS. The primary design 
criteria of the geonet is the transmissivity. Calculations presented in Appendix G-2 evaluate the typical 
transmissivity values reported in the literature and by manufactures. These values have been reduced to account 
for clogging of the geotextile, penetration of the geotextile in to the geonet and creep of the geonet. 

In order to confirm the actual transmissivity of the material that arrives on the site, the specifications require 
that the geonet be tested as part of the conformance testing program. The specific test methods, including 
backing materials, normal loads, seating times, gradients, and test durations are detailed in the specifications. 

4.2.3.3 Geotextiles 

Geotextile Filtration 

Geotextiles are used in a number of locations in both the liner and sump sections for filtration. Specifically, the 
geotextiles act as filters between the pipe bedding material or between the granular leachate collection material. 
Similar to the landfill evaluation, if these soil materials are conservatively estimated to be fine grained with more 
than SO percent of the material passing the Number 200 sieve, then the specified geotextile with a AOS of less 
than 0.212 mm should adequately retain these soils. 

Geotextile Cushion 

The puncture resistance during installation of the proposed geotextile materials was analyzed for more severe 
conditions in the landfill design. Therefore, these calculations are not repeated for the evaporation pond 
application. 

4.2.4 Compacted Clay Liner 

As previously discussed for the sump CCL, the criteria for the CCL materials characteristics and the placement 
and compaction criteria are presented in the specifications. 
4.2.5 Anchor Trench Design 

The pullout capacity of the primary and secondary geosynthetics from the evaporation pond anchor trench was 
determined. It was assumed the geosynthetics will pull out of the trench with single-sided shear. Single-sided 
shear is believed to occur rather than double-sided shear because there is less shearing resistance for single
sided shear. Assumed interface friction angles were based on previous laboratory testing for similar materials at 
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low normal stresses. Based on the trench geometry, critical HOPE geomembrane properties, and assumed 

interface friction angles, pullout resistance calculations for both the secondary and primary liner anchor 

trenches indicate that the HDPE geomembranes will pull out prior to tearing (see Calculation No. E-15). 

4.2.6 Leak Detection and Vadose System Hydraulic Analyses 

The leak detection system design and performance is very similar to the landfill system. Therefore, design 

analyses for the following criteria are not discussed. Rather the reader is referred to Appendix E for the detail 

of the calculations. 

Adequacy of the leak detection and removal system for the evaporation pond is addressed in the Action 

Leakage Ra.te calculation presented in Action Leakage Ra.te and Response Action Plan (see Section 4.2.7 below 

and Appendix G). In this calculation, leakage rates into the LDRS, as determined by EPA's recommended 

method, were compared to flow capacities of the LDRS geonet drainage layer and the LRDS sump. Based on 

these calculations, the flow capacity of the LDRS sump exceeds the flow capacity of the LDRS geonet drainage 

layer and the estimated leakage rate into the LDRS. A Grundfos 50 gpm pump which has the capacity to 

remove 72,000 gpd is recommended for the LDRS system sump. 

Vadose Monitoring System Analyses 

The vadose monitoring sump serves as a detection system for leakage of the secondary LDRS system. A 

Gnmdfos 25 gpm pump is recommended for vadose monitoring sump. In the unlikely event that a leak 

develops in the LDRS sump, leachate will flow to the vadose monitoring sump where it can be detected and 

removed. 

4.2. 7 Action Leak Rate and Response Action Plan 

Because of the similar liner components used in the landfill and the evaporation pond a single ALR and RAP 

was developed which includes both facilities. This plan and its supporting calculations are presented in its 

entirety in Appendix G. The results are summarized below . 

.1\n ALR and RAP for the proposed Triassic Park Waste Disposal Facility evaporation pond is required under 

40 CFR Parts 302. The ALR., as defmed in the fmal rule published in January 29, 1992, is the maximum design 

flow rate that the LDRS may remove without the fluid head on the bottom liner exceeding one foot. The RAP 

describes the steps to be taken in the event the ALR is exceeded in the evaporation pond. The RAP specifies 

the initial notifications, steps to be taken in response to the leakage rate being exceeded, and follow-up reports. 

The EPA recommended method for determining the landfill ALR was used to calculate the ALR for the 

evaporation pond. Using the flow equation for geonets and applying field representative geonet 

transmissivities and appropriate factors of safety for geonet creep and sediment clogging, the recommended 

ALR for the evaporation pond was determined to be 1000 gpad. 
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Although computations indicated a much higher ALR value could be justified, the ALR value of 1000 gpad, 
which is equal to the maximum EPA recommended value of 1000 gpad, was selected because this value 
adequately represented a ''large and rapid" leak considering the small size of the evaporation ponds. 

Additional computations to check the LDRS sump capacity and LDRS drain pipe capacity are also presented in 
the Appendix G. 

Response Action Plan steps outlined in the ALR and RAP closely follow the recommended actions presented 
in the Federal Regulations. 

4.2.8 Frost Protection 

Based on the landfill design, the design depth of frost at the site could be in the range of 2.3 feet (see 
Calculation No. E-25, Frost Penetration). Review of the evaporation pond design indicates that portions of 
the clay liner above the pond fluid level may be exposed to frost action. The following paragraph discusses 
resulting effects this may have on leakage to the environment. 

Unlike the landfill, the evaporation pond is a temporary facility to be removed from service during the facility's 
post closure period. Increased permeability of the clay liner and any resulting leakage is therefore, not as 
critical as with a permanent landfill installation. Further, due to the insulating effects of the pond liquids, only 
portions of the clay liner above the fluid level in the pond will reach freezing temperatures. Finally, the 
evaporation pond design incorporates a vadose detection system and a leak detection system. Any leakage 
detected will be removed and if large enough, based on the action leakage rate, will cause remedial steps to be 
taken to locate and repair damage to the geomembrane, thus limiting exposure of fluids to the clay liner. 
Therefore, in our judgment, any increase in permeability of the clay liner due to potential damaging effects of 
frost will not result in significant increases of liquids released to the environment. 

4.2.9 Earthwork and Pond Volumetrics 

Approximately 62,500 cy of soil materials will be excavated to construct evaporation Pond 1. Clay liner 
construction will require placement of 22,150 cy of compacted clay liner material. The resulting pond volume 
available for liquid evaporation (not including 2 ft of freeboard) is approximately 5.2 million gallons. 
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5.0 TRUCK ROLL-OFF AREA 

5.1 TRUCK ROLL-OFF AREA DESIGN 

5.1.1 General 

It should be noted that the incoming tmcks containing unstabilized waste will be Department of Transportation 

(DOT) approved roll off vehicles (17). These tmcks are required by DOT to be covered. Additionally, the roll

off bin must be free of leaks and the waste must be contained with a plastic bed liner. Together, the roll-off bin 

and the plastic bed liner are considered a double lined system. This containment system will remain in place the 

entire period the roll-off bin is staged in the tmck roll-off area. The liner system incorporated in the waste roll

off area is included as a precautionary measure. 

It should also be noted that some roll-off containers staged in the area will contain stabilized waste which has 

met the paint filter tests for free liquids. Additionally, these roll-off bins will be lined using a plastic bed liner 

and will be covered in a manner similar to DOT approved roll-off containers. 

The purpose of the tmck roll-off area is to provide a staging area for incoming roll-off bins contam.mg 

unstabilized waste destined for the stabilization facility and a second staging area for roll-off bins containing 

post treatment stabilized waste awaiting landfill disposal approval. 

The tmck roll-off area is surrounded by a berm with a minimum height of2.0 feet (see Drawing 41). This berm 

will divert run-on surface water around the perimeter of the tmck roll-off area. Culverts are proposed under 

each of the access ramps to allow surface water flow to the west towards the mn-off detention basin. The 

interior depth of the berms is also a minimum of 2.0 feet. The 25-year, 24-hour storm for the site is 4.3 inches. 

This is expected to result in ponding inside the roll-off area to a depth of approximately 2 feet in the sump area 

and in the range of 1-foot or less in the central area. Incoming waste roll-off containers are not expected to 

contain free liquids. The sumps will be pumped to remove any accumulated water after any rainfall event. 

Tmck roll-off area design elements include tmck roll-off area layout, subgrade design; liner design; and drainage 

sump design. This section describes each of these design elements. 

5.1.2 Truck Roll-Off Area Layout 

Drawing Nos. 41 and 42 illustrate the layout of the Tmck Roll-Off Facility. Each is approximately 310 ft long 

by 180 ft wide roll-off cell can stage approximately 66 roll-off bins. The floor of each cell grades at 2 percent 

towards its respective sump and the surrounding soil berms have side slopes of l.SH:l V and range in elevation 

from 4ft to 8 ft. Cell access is provided by four ramps which grade at 10 percent. 

The west cell will be used for unstabilized waste, and the east cell will be used for stabilized waste 

5.1.3 Subgrade Excavation, Liner System, Drainage Sump Design, and Leak Detection 
System Design 

Subgrade Excavation 

Drawing No. 41 shows the truck roll-off area excavation and fill contours. Cut areas in the central 
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portion of the facility are made to achieve the required floor grades. The berms and fill areas around the 
perimeter of the truck roll-off area and surrounding site grading provide sufficient grade differences for storm 
water run-off to flow to the perimeter road ditches and ultimately to the storm water detention basin. 

Specification Section No. 02110, Site Preparation and Earthwork, describes site preparation, excavated soil 
classification and stockpiling, subgrade surface preparation and inspection, structural fill placement and 
compaction requirements, survey and quality contro~ and erosion control features. 

Liner System 

Drawing No. 43 shows the liner components on the floor, berm, and anchor trench areas. The truck roll-off 
area for roll-off bins is a single lined system consisting of (from bottom up) a prepared subgrade, a 
geomembrane underliner, a geonet drainage layer, a geotexcile filter layer, a soil subbase layer, and a surface 
gravel layer. This design should accommodate the limited truck traffic that will be required to load and unload 
the roll-off boxes. Details of each liner component are discussed below. 

• 6-inch thickness of prepared sub grade 

The prepared subgrade component will provide a smooth stable surface suitable for placement of 
overlying geosynthetic materials. Specification Section 02119, Prepared Subgrade, presents 
subgrade material requirements including particle size and moisture content, placement and 
compaction requirements, and survey and field quality control requirements. 

• 60-mil thick high density pofyethylene (HDPE) geomembrane underliner (smooth) 

The 60-mil HDPE liner placed on top of the prepared sub grade liner form a highly efficient barrier 
layer to restrict percolation of rain water into the subgrade. Specification Section 02775, 
Geomembrane Liners, describes minimum geomembrane properties required, subgrade 
preparation and inspection, material transportation and handling procedures, deployment and 
seaming requirements, and material construction quality assurance. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 
prior to operation of the facility. 

• Ceo composite leak detection drainage lqyer (transmissivity ~ 2.2 x 104 m2 /sec) as tested under actual field 
conditions 

The high transmissivity geocomposite drainage layer provides a means to transmit and remove 
rainwater falling within the unstabilized waste roll-off bin area. Flow calculations discussed in 
Appendix E indicate that the geocomposite is capable of removing rainwater so that ponding can 
be minimized and trafficability of the upper gravel surface can be maintained. Specification 
Section 02710, Geocomposite, describes minimum geocomposite properties required, material 
transportation and handling procedures, deployment and seaming requirements, and material 
CQA. 

• 18 -inch thickness of soil subbase lqyer 

The soil subbase will consist of free draining soils classified as SM, SW, GM, of GW. Specification 
Section 02230, Subbase, presents material requirements including particle size and moisture 
content, placement and compaction requirements, and survey and field quality control 
requirements. 
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The road base gravel surface will allow storm water to drain from the surface while providing 
sufficient bearing capacity for truck traffic. Any disturbance of the road base surface as a result of 
loading and unloading the roll-off trailers will be observed during the weekly inspections of the 
unit and repaired by placement of new material or re-grading of the raising material. In the case of 
severe rutting (greater than 6 inches) the area will be excavated and the geosynthetic materials will 
be inspected for damage. Repairs will be made if required. Specification Section 02225, Road 
Base, presents material requirements including particle size and moisture content, placement and 
compaction requirements, and survey and field quality control requirements. 

Potential leakages from the containers would be very limited and are not expected to react with the 
road-base aggregate. 

Drainage Sump System 

The drainage sump will collect storm water run off from the floor of the truck roll-off area. The liner systems 
on the truck roll-off area continue into the sump, however, in order to provide adequate volume to efficiently 
operate the removal pump, a gravel thickness has been incorporated into the drainage systems. Drawing No. 43 
illustrates the sump layout and cross section. As shown on the drawings, the sump is a triangular pyramidal 
shape. The slope riser pipe enters the sump at the sump base. The slope riser trench arrangement enables the 
leak detection slope riser pipe to penetrate the overlying geomembrane liner elements at the crest of the truck 
roll-off area berm rather than in the sump area. The sump has a total fluid capacity of 1,406 gallons (after 
accounting for gravel). The truck roll-off area drainage sump will be monitored visually to determine whether 
pumping is required. Fluid removal will be performed by a vacuum truck. 

5.2 TRUCK ROLL-OFF AREA DESIGN ANALYSES 

5.2.1 Geosynthetics Strength and Performance Analyses 

5.2.1.1 Geomembranes 

The evaluation of geomembrane puncture in the truck roll-off liner system is presented in Calculation No. 18, 
Geomembrane Puncture Resistance. The results of the calculation indicate that the 6-inch road base and 18 
inch subbase materials will adequately dissipate truck wheel loads and, in conjunction with the subgrade 
preparation specifications, which call for a 1 inch maximum particle size, will adequately protect the 
geomembrane from puncture. A calculated factor of safety of 60 to 1 against puncture was computed. 

5.2.1.2 Geocomposite 

Low overburden pressures due to the overlying roadbase and subbase are not high enough to adversely affect 
transmissivity of the geocomposite. Review of the texnet transmissivity charts presented in Calculation No. G-
1, Landfill Action Leakage Rate support this. 

5.2.1.3 Geotextiles 

Geotextile filtration and puncture resistance are evaluated in Calculation No. E-20, Geotextile/Geocomposite 
Filtration, and Calculation No. E-21, Puncture Resistance of Geotextile/Geocomposites, respectively. Based 
on these calculations, the geotextiles specified for the truck roll-off area will adequately filter the sites fme 
grained materials and resist puncture. 

5.2.2 Anchor Trench Design 
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The purpose of the truck roll-off facility anchor trench is to hold the geosynthetic liner components in place 
during placement of the overlying subbase and roadbase materials. Pull out considerations due to settlement 
are not a relevant concern for this facility. 

5.2.3 Storm Water Collection Sump and Leak Detection Sump Containment Hydraulic 
Analyses 

Calculation No. E-32, Truck Roll-Off LDRS Pumping Capacity, evaluates the capacity of the storm water 
collection sump in the lined portion of the truck roll-off facility to remove water from the geonet drainage 
layer. Based on this calculation, the geonet flow capacity is estimated to be 161,000 gpd and the sump capacity 
is estimated to be 199,000 gpd. The sump will, therefore, provide adequate water removal capabilities. 
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6.0 STABILIZATION FACILITY 

6.1 STABILIZATION FACILITY DESIGN 

6.1.1 General 

The purpose of the stabilization facility is to treat waste streams using a chemical stabilization process which will 
chemically alter hazardous waste constituents such that their leachability is reduced to levels allowing landfill 
disposal. The stabilization treatment process involves combining chemical reagents with waste materials 
according to a specific treatment recipe and mixing until the waste/ reagent reactions are complete. The batch 
stabilization mixing method to be used in the Triassic Park Stabilization Facility requires a backhoe excavator to 
mix waste with reagents in a large double lined steel bin. The materials treated will be in the bins for a limited 
amount of time, therefore only concentrated acids will not be allowed in the bins. 

Stabilization facility design elements presented here include stabilization facility layout; stabilization bin, bin 
vault, and floor design; and stabilization process design. This section describes each of these design elements. 
It should be noted that certain components of the stabilization building, process control and delivery systems, 
ventilation systems and steel bins will be completed under future design/build contracts. 

6.1.2 Facility Layout 

Drawing No. 3 illustrates the layout of the stabilization building and the surrounding area. As previously 
discussed, the Stabilization Facility has entrances for incoming trucks on both the north and south access roads. 
These accesses will be used for incoming waste trucks loaded with unstabilized waste for processing in the bins. 
Incoming trucks will enter the gravel lined apron on the north or south side of the facility and back into the 
stabilization building. Once the load has been dumped into the bin and the truck bed washed out, the truck will 
exit the facility via the entrance route. The east and west building entrances will be used by stabilized waste 
loadout trucks which will cycle between the truck roll-off area or the landfill. The gravel lined areas surrounding 
the stabilization facility will not be used to stage waste hauler trucks. Parking areas for site personnel vehicles 
will be designated near the stabilization facility control room. 

The control room is positioned centrally along the east wall of the stabilization building. From this vantage 
point operations personnel will be able to monitor all activities taking place inside the building. Reagent storage 
tanks and silos are also located on the eastside of the building which permits operations personnel to view 
reagent delivery activities. 

The stabilization building's internal arrangement is centered around the four waste mixing bins. The mixing bins 
are orientated such that delivery, mixing and loadout operations can take place from either the north or the 
south sides of the building. Stabilization unit operations are depicted on Drawing No. 34. The 25ft long by 10 
ft wide by 10 ft deep bins can hold a maximum of approximately 100 cy of waste and reagent material. The 
double lined steel bins are located within a 38 ft wide by 79 ft long by 12 ft deep concrete vault which has a total 
volume of 1,330 cy. The bin and vault arrangement provides three levels of waste containment with the inner 
bin liner serving as primary containment, the outer bin as secondary containment, and the vault as final or 
tertiary containment. 

The 118 ft wide by 123 ft long concrete floor is sized to accommodate the backhoe mixer and load out truck 
operations with adequate clearances. Section 6.2.3 discusses working point distance and clearance radius 
requirements for this operation. 

The vertical dimensions for the stabilization building will be established during the building design/build phase 
when locations and sizing of the reagent delivery system and ventilation system are fmalized. 
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The stabilization bin arrangement is a double lined system consisting of two concentric steel bins separated by a 

network of wire rope isolators. The bins must be able to withstand the impacts from mixing with a backhoe 

bucket and also be relatively compatible with the waste that will be placed in the bins. Since the bins are 

concentric, the outer bin (secondary containment) can hold 100% of the volume of the inner bin. The wire 

rope isolators act as shock absorbers to dissipate impact loading to the bins by the mixing action of the backhoe. 

The wire rope isolators also serve to reduce impact loading transferred to the concrete vault floor and walls. 

Drawing No. 35 illustrates the inner and outer bin arrangements, bin dimensions, plate thicknesses, reinforcing 

rib arrangements, and locations of the wire rope isolators. The inner bin is not attached to the outer bin and 

therefore, can be removed for repair or replacement. The space between the bins provides access for leak 

detection instrumentation and fluid removal piping. Should a leak in the inner bin occur such that fluids escape 

into the inter-bin space, the leak detection instrumentation will trigger alarms in the control room immediately 

notifying the operators. The bin can then be taken out of service, inter-bin fluids removed, bin walls inspected, 

and repairs made if necessary. The outer bin is attached to the floor of the concrete vault. Drawing No. 33 

shows the location of the leak detection and fluid removal piping. Liquid in the leak detection and fluid removal 

pipes may be monitored using a probe and removed by pumping, if necessary. The design of the bin has been 

based on a rational assumption of the design mixing and has selected a design thickness based on a reasonable 

curve of risk for damage. It is fully realized that if a worst case loading condition arose and the bins were 

cracked or otherwise damaged to the point of not providing containment than the bin would be taken out of 

service and repaired or replaced. Outline Specification for Proposed Hazardous Waste Mixing Bins at the 

Triassic Park Facility, presented in Appendix E, describes the steel plate, reinforcing members, and energy 

absorbing devices intended for the stabilization bin system. 

The 1,330 cy concrete vault which will contain the stabilization bins has the capacity to easily contain the 

volume of all 4 100 cy bins (400 cy total capacity). As mentioned above, the vault serves as a tertiary 

containment feature should a catastrophic bin failure occur. In addition, the vault also provides access to the 

bins for inspection purposes and for ancillary reagent delivery piping and ventilation ducts. Construction details 

will be prepared for the concrete containment vault similar to those provided in Specification Section 03100, 

Concrete Form work, Section 03200, Reinforcement Steel, Section 03290, Joints in Concrete, and Section 

03300, Cast-in-Place Concrete. 

The concrete floor will be steel reinforced cast-in-place concrete. All joints in the concrete floor will be 

constructed with chemical resistant water stops and caulking sealer. Drawing No. 44 shows the rebar types and 

concrete details for the floor. Construction details for the floor will be prepared similar to those provided in 

Specification Section 03100, Concrete Formwork, Section 03200, Reinforcement Steel, Section 03290, Joints in 

Concrete, and Section 03300, Cast-in-Place Concrete. Specification Section 07970, Sealants and Caulking 

describes the concrete epoxy coating requirements. 

6.1.4 Stabilization Process Design 

Drawing No. 34 summarizes the major waste processing unit operations and illustrates typical waste and reagent 

stream flows. Also shown are reagent tank and silo capacities, delivery piping, and control valve and flow meter 

locations. 

Waste processing unit operations include waste receiving, reagent addition, stabilization mixing, and stabilized 

waste loadout. Waste receiving involves positioning loaded waste hauler at the end of the bin, dumping the 

waste load, and washing out any residue left in the truck bed into the bin. Reagent addition involves placing a 

cover on top of the bin, connecting ventilation and dry reagent delivery ducts, and injecting reagents into the 

bin. Reagent delivery to the bins will be controlled by a process controller (computer) system which will 

automatically sequence and deliver the necessary quantities of reagent based on a predetermined waste 
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processing recipe. The bin cover will then be removed and a backhoe type excavator will mix the reagents with 
the waste. Following mixing, the waste will be sampled and a paint ftlter test will be conducted to ensure that 
no free liquids are present. Also, if necessary, samples will be gathered for toxicity characteristic leachate 
procedure (TCLP) testing. If the paint @ter test is passed, the backhoe will load the stabilized waste into a 
waste hauler (roll-off truck) and the truck's roll-off cover will be positioned over the waste. The truck will 
either proceed to the landfill for disposal or will stage the roll-off bin in the Truck Roll-Off Area. The stabilized 

waste will need to be stored temporarily at the roll-off unit while tests are completed to determine how and if 
the material can be disposed of in the landfill. 

Reagent usage will vary with the waste type and the prescribed stabilization recipe. It should be noted that both 
waste receipt rates and stabilization recipes will vary considerably. Stabilization process flows are discussed 
further in Section 6.2.4. 

Reagent storage and delivery systems for two types of dry reagent and three types of liquid reagent (one being 
water) are incorporated into the design. Dry reagents including cement and fly will be stored in 25,000 and 
50,000 eft silos, respectively, and delivered to the bins by a pneumatic delivery system. Liquid reagents 
including calcium polysulfate and ferrous sulfide will be batch mixed in individuallO,OOO gal reagent tanks and 
pumped into the bins. Water will also be pumped to the stabilization bins. 

For design purposes, a CAT 213B LC type excavator was selected as the backhoe mixer, however, other 
equipment manufacturer's offer excavators with similar reach, power, and weight characteristics. 

In order to ensure no visible fugitive dust emissions during stabilization processing, the bins and the 
stabilization building will be equipped with an exhausting ventilation system which will maintain a negative 
pressure inside the building. Slotted ducts located around the perimeter of each bin will provide supply and 
retum air in a push-pull arrangement to remove dust during the waste receiving, mixing, and loadout operations. 
During reagent delivery operations, the bin cover, which will also be connected to the exhaust system, will 
control dust. Dust will be removed from the exhaust air in the bag house located on the west side of the 

building. Collected dust will be processed in the stabilization facility. 

Wastes containing VOCs greater than 500 parts per million per weight (ppmw) will not be accepted for 

stabilization processing. 

6.2 STABILIZATION FACILITY DESIGN ANALYSES 

6.2. 1 Stabilization Bin Structural Analyses 

Basic engineering principles in conjunction with finite plate analyses were used to address the preliminary 
structural design of the steel stabilization bins. Principles of impulse - momentum and conservation of energy 
were used to establish the mass, velocity and displacement relationships. Then plated stresses were 
approximated through the use of Sap 90. Finally force and displacement results were scaled up I down to 

limiting displacements (controlled by the wire rope isolators) and stresses (controlled by the grade of steeD. 
The fundamental design inputs for the bin analysis are the forces generated by the backhoe mixing action. For 
the purposes of this design a CAT 213B LC type backhoe was assumed. Critical velocities of the backhoe 

movements to prevent damage to the bins were determined as a percentage of maximum velocities achievable 
by the backhoe. These limiting velocities will be implemented in the actual backhoe unit by adjusting the 

hydraulic system flows. Calculations are presented in Appendix E and summarized in the overview below. 

Overview Structural Analysis 
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1. Calculations establish the structural capacity required to support the static loads from hazardous waste 
material plus the stabilizing materials. The worst case scenario for the static load case is 80 cubic yards 
of material weighing 110 lbs/cubic foot. 

2. Dynamic analyses for vertical impact loads due to the material dropping into the bin indicate that this is 
not a significant problem. However, impact from the bucket dropping freely due to a total and 
instantaneous hydraulic failure from a height of 15 feet would cause stresses in a 1 inch thick inner liner 
which would far exceed the yield stress of the steel and cause a permanent "dent" in the steel. It does 
not appear cost effective to design the inner liner for this possibility. 

3. Dynamic analyses established a side impact load from the backhoe bucket with contributions from the 
stick and boom based upon their relative velocity and percent of load transferred to the bucket when it 
impacts the sidewall of the mixing bin. 

a. Static loads were applied to the wall of the inner liner to establish the relative deflections of 
points surrounding the point of impact. Then the effectiveness of the inner liner which would 
act to reduce the momentum of the bucket was established and the conservation of 
momentum principle was used to determine the reduction in velocity immediately after 
impact. 

b. After impact the moving bucket plus the effective plate mass has a kinetic energy equal to one 
half of the total mass times the square of the velocity. That kinetic energy is "gradually" 
transferred into potential energy from force times displacement (or bending moment times 
angle change) in the inner liner, the energy absorbing springs and the outer plate support 
system. When the bucket has been stopped all of the energy has been transferred from the 
kinetic state to the potential state. It appears that 80 to 90 percent of the energy absorption 
occurs in the springs. 

c. Through a trial and error process, approximate relationships between initial velocity, 
displacements and stresses in the structural systems were established. It appears that the 
controlling factor in the system is the stress in the inner liner when subjected to impact loads. 

d. The impact loads from the weight of the bucket plus contributions from the stick and boom 
totaling approximately 3,290 pounds results in a kinetic energy in excess of 800,000 lb-i.nches 
for the condition where a swing angle of 180 degrees can occur in 3 seconds (approximately 
440 inches per second at the outer end of the bin). 

e. In order to limit the stresses in the high strength in.ner liner plate to an acceptable allowable 
value, it will be necessary to reduce the side to side velocity of the bucket to 15 percent of the 
present velocity with a % inch thick plate, 19 percent for a 7/8 inch plate and 23 percent for a 
1 inch plate. 

4. Preliminary analysis of the dominantly in and out impact loads caused by movement of the boom, stick 
and bucket were also made. Combinations of circular velocities (Boom + Stick + Bucket) could easily 
result in velocities and resulting impact loads greater than the capacity of the inner plate to resist. Some 
of these velocities will probably need to be reduced to limit damage to the inner liner but this will 
require significantly more detailed calculations. Note that the effective mass at impact varies with each 
of these elements and the addition of these circular velocities and tributary masses in any particular 
direction and at any particular point is far from linear. The maximum reduction in velocity for any of 
these elements appears to be in the order of SO percent. 
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Bin steel plate thickness is dependent on the grade of steel selected. The fmal bin design will determine the 
optimal steel plate to be used. 

Cormsion protection for the bins will be pmvided by installing grounded cathodes to the inner and outer bins. 

6.2.2 Facility Stabilization Concrete Vault 

The Stabilization Facility concrete vault is not a secondary containment feature, therefore, regulations pertaining 

to secondary containment do not apply, however, all joints in the concrete vault of the stabilization building will 
be constructed with chemical resistant water stops. In addition, a chemical resistant epoxy coating will be 
placed on the surface of the vault floor and walls to further restrict potential liquid penetration into the 
concrete. 

The concrete vault area will be inspected monthly. If liquids are found, then will be removed with a portable 
pump and transported to the liquid waste storage unit. 

6.2.3 Stabilization Facility Concrete Floor 

Waste entering the stabilization building will be contained in the DOT approved waste trucks. Stabilized waste, 
having undergone treatment, will either be contained in mil-off trucks fashioned with DOT approved truck bed 
liners or, if treatment standards are met, according to approved testing protocols, the stabilized waste will be 
transferred directly to the landfill. The floor of the stabilization building will not be exposed to untreated waste 
material and is not required to serve as a containment system. However, all joints in the concrete floor of the 
stabilization building will be constructed with chemical resistant water stops. In addition, a chemical resistant 

epoxy coating will be placed on the surface of the floor to further restrict potential liquid penetration into the 
concrete. 

As shown on Drawing No. 33, stabilization bins are located on 19 ft centers in the middle of the stabilization 
building. The bins are situated such that adjacent bins alternate mixing and receiving ends allowing for reagent 

addition operations to take place simultaneously with mixing or loadout operations in two adjacent bins. 

During mixing and loadout operations, the center point (rotational axis) of the backhoe unit will be located 8 to 
9 ft from the mixing end of the bin. Load out tmcks, which can access the building through one of four 

doorways, will be positioned between 15 to 20 ft from the backhoe center point within the 20 ft wide load out 
truck lane. A 6.5 ft clearance is provided between the load out truck lane and the north and south building 

walls. A 27 ft clearance is provided between the outer bins and the east and west building walls. At this 

distance the backhoe unit will be able to make a full180° swing angle in the direction of the wall with minimal 

reach adjustments. 

The backhoe unit will be equipped with synthetic rubber track pads covering the steel track ribs. The track pads 
will allow the backhoe unit to move over the concrete floor without damaging the floor surface. 

6.2.4 Stabilization Process Analyses 

Solid waste throughputs in the order of 400 tons per day and liquid waste throughputs in the order of 1000 gpd 

were assumed based on experience at similar operating facilities. Similarly, a typical waste recipe for stabilization 
of solid and liquid waste was developed. 

The 25,000 and 50,000 eft dry reagent storage silos and 10,000 gal tank capacities are based on providing 
sufficient reagent quantities for one week of normal stabilization operations. Reagent delivery piping sizes 

shown on Drawing No. 34 are preliminary and will be finalized when selection of the pumps and dry reagent 
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pneumatic system are determined, however, these piping sizes are capable of meeting the daily reagent delivery 
requirements. 

Ventilation system requirements will be determined in conjunction with the final design of the stabilization 
building. As previously mentioned, the building will be maintained under negative pressure during processing 
operations to ensure no visible dust is emitted. Additionally, each bin will have its own push-pull ventilation 
system to control dust inside the building during waste receiving, mixing, and loadout operations. 

6.2.5 Compatibility 

The steel bins of the stabilization unit will not be completely compatible with all possible wastes. However, steel 
bins are considered to be the best material to withstand the impacts of the mixing operations. In addition, the 
bins are accessible and can be inspected for corrosion that could impact their containment capabilities. If 
excessive corrosion or wear is noted during the inspections the tanks could be prepared or replaced. 
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7.0 DRUM HANDLING FACILITY 

7.1 DRUM HANDLING FACILITY DESIGN 

7. 1 . 1 General 

The purpose of the drum handling facility is to provide storage capacity for drummed waste streams which will 
either be processed in the stabilization facility, placed in the landfill, or shipped to other waste processing 
centers such as incinerators or solvent recovery plants. 

Drum handling facility design elements include drum facility layout, subgrade design; liner design; concrete 
floor design, and drainage sump design. This section describes each of these design elements. 

7. 1 . 2 Facility Layout 

Drawing No. 37 shows the layout of the drum handling facility floor and surrounding area. Additional details 
for the floor and floor drains are illustrated on Drawing No. 38. 

As previously discussed, the drum handling facility entrance faces the north access road. Incoming trucks will 
enter the gravel lined apron and will back up to the loading dock areas. Once the truck unloading (or loading) 
operation is complete, the trucks will exit the facility via the same north access road. Parking areas for site 
personnel vehicles will be designated near the Drum Handling Facility Office. The gravel apron in front of the 
facility will not be used to stage waste haul trucks. 

The drum handling building will be an open walled building with a roof which extends over the entire floor and 
truck docking areas. The roof structure will eliminate rain water from entering the drum handling area. The 
open walls will provide ample ventilation inside the building, however, personnel involved with drum sampling 
and decanting activities will still be required to use supplied air respiratory systems. As discussed in Section 1.6, 

du.ring winter months the site will experience temperatures as low as l4°F, with average daily temperatures of 

36°F. Under the most severe conditions, freezing of liquids in the drums may be possible. Therefore, during 
periods of extended low temperatures, drums will be monitored for any sign of leakage or damage due to 
freezing. Damaged drums will be immediately placed in over pack units to ensure containment. 

The 49,265 sf total floor area is divided into 7 drum storage cells with each cell having a separate drain, 
collection sump, and leak detection sump. Each 63-ft long by 52-ft wide cell is capable of storing 160 drums. 
Two of the cells are designated as TSCA-PCB cells and as such are required to be isolated from other drum 
storage cells. The 6-inch high by 41 inch wide berm walkway which surrounds the TSCA -PCB cell provides 
the necessary isolation. The remaining five cells are also separated by berm walkways. As shown on Drawing 
No. 38, drums will be placed in four rows, two drums deep. Two 12-ft wide aisles will provide access for the 
forklift to place and remove drums. Any drum spills or leakage will flow to the deep drain located along the 
center line of the cell. The drain bottom slopes at 2 percent to the sumps located on the south side (rear) of the 
building. The berms in combination with the sloping floors to the sumps for each cell will provide separation 
of the incompatible wastes. Any fluids in the sump will be removed though the sump riser pipes using a 
vacuum truck which can access the pipes from the rear of the building. 

The perimeter of the drum storage unit will be graded to drain away from the facility foundation. 

7 .1.3 Subgrade Excavation, Liner System, Leachate Collection Sump, and Leak Detection 
Sump Design 
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The subgt:ade surface will be compacted to provide a suitable foundation for overlying drainage soils, 

geosynthetics, and the concrete floor and building foundation. Soft areas will be over excavated and replaced 

with compacted structural fill. Specification Section No. 02110, Site Preparation and Earthwork, describes site 

preparation, excavated soil classification and stockpiling, subgr:ade surface preparation and inspection, structural 

fill placement and compaction requirements, survey and quality control, and erosion control features. 

Liner System 

Drawing No. 37 indicates the area extent of the liner system and the basal liner components intended for the 

floor, drainage trenches and sumps, and anchor trench areas. In the floor area of the drum handling facility, the 

liner system is a double lined system consisting of (from bottom up), a prepared subgr:ade, a geomembrane 

secondary liner, a composite geotextile and sand leachate collection drainage layer, and the epoxy coated 

concrete floor which serves as the primary containment element. In the drainage trench areas, the liner system is 

a double lined system consisting of (from bottom up), a prepared subgr:ade, a secondary geomembrane liner, a 

geonet leak detection and removal layer, and a primary geomembrane liner. Details of each liner component of 

the floor and drainage trench areas (from bottom up) are discussed below. 

Floor Liner System 

• 6-inch thickness of prepared subgrade 

The prepared subgr:ade component will provide a smooth stable surface suitable for placement of 

overlying geosynthetic materials. Specification Section 02119, Prepared Subgr:ade, presents 

subgr:ade material requirements including particle size and moisture content, placement and 

compaction requirements, and survey and field quality control requirements. 

• 60-mil thick high density pofyethylene (HDPE) geomembrane liner (smooth) 

The 60-mil HDPE liner placed on top of the prepared subgr:ade is the secondary liner component. 

The HDPE liner is a highly efficient barrier layer to restrict percolation of leachate into the 

subgr:ade. Specification Section 02775, Geomembrane Liners, describes minimum geomembrane 

properties required, subgrade preparation and inspection, material transportation and handling 

procedures, deployment and seaming requirements, and material CQA. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 

prior to operation of the facility. 

• 12 -oz non-woven cushion geotextle 

The 12-oz non-woven geotextile layer placed on top of the geomembrane will provide cushion, as 

well as ftltration qualities to protect the geomembrane from puncture and allow liquids percolating 

through the concrete floor and select subbase to drain to the sump area. Specification Section 

02714, Filter or Cushion Geotextile, describes minimum geotextile properties required, material 

transportation and handling procedures, deployment and seaming requirements, and material 

CQA. 

• onefoot thick select subbase 

The select subbase will provide a stable foundation for the overlying concrete floor while allowing 

liquids for the overlying concrete floor while allowing liquids percolating through the concrete to 
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drain to the sump area. Specification Section 02229, Select Subbase, presents material 
requirements including particle size and moisture content, placement and compaction 
requirements, and survey and field quality control requirements. 

• 6-inch thick epo>91 coated concrete floor 

The concrete drum handling facility concrete floor slopes towards one of the seven drainage 
trenches located within each cell. The drum handling facility secondary liner system completely 

encompass the floor so that any leakage through the pad will also drain back into one of the 
drainage trenches. The concrete floor will be steel reinforced cast-in-place concrete. All joints in 
the concrete floor will be constructed with chemical resistant water stops and caulking sealer. 
Drawing No. 45 shows the rebar types and concrete details for the floor. Construction details for 
the floor are also called out in Specification Section 03100, Concrete Formwork, Section 03200, 
Reinforcement Steel, Section 03290, Joints in Concrete, and Section 03300, Cast-in-Place 
Concrete. Specification Section 07920, Sealants and Caulking, describes the concrete epoxy 
coating requirements. 

Drainage Trench Liner System 

• 6-inch thickness of prepared subgrade 

The prepared subgrade component will provide a smooth stable surface suitable for placement of 
overlying geosynthetic materials. Specification Section 02119, Prepared Subgrade, presents 
subgrade material requirements including particle size and moisture content, placement and 

compaction requirements, and survey and field quality control requirements. 

• 60-mil thick high density pofyetqyiene (HDPE) secondary geomembrane liner (smooth) 

The 60-mil HDPE liner placed on top of the prepared sub grade is the secondary liner component. 
The HDPE liner is a highly efficient barrier layer to restrict percolation of leachate into the 
subgrade. Specification Section 02775, Geomembrane Liners, describes minimum geomembrane 

properties required, subgrade preparation and inspection, material transportation and handling 
procedures, deployment and seaming requirements, and material and CQA. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 

prior to operation of the facility. 

• Geonet leak detection drainage lqer (transmissivity 2: 5x10·3 m2 I sec) 

The high transmissivity geonet drainage layer provides a means to transmit and remove fluids 
percolating through the primary geomembrane layer. Flow calculations discussed in Section 7.2.1 
and presented in Appendix E indicate that the geonet is capable of removing fluids such that 

ponding on the secondary liner can be avoided. Specification Section 02712, Geonet, describes 
minimum geonet properties required, material transportation and handling procedures, 
deployment and seaming requirements, and material and construction quality assurance. 

• 60-mil thick high density pofyetqy/ene (HDPE) primary geomembrane liner (smooth) 

The 60-mil HDPE liner placed on top of the geonet layer serves as the primary liner component in 
the drainage trench area. The HDPE liner is a highly efficient barrier layer to restrict percolation 

of fluids from entering the into the geosynthetic layers below. Specification Section 02775, 
Geomembrane Liners, describes minimum geomembrane properties required, subgrade 
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preparation and inspection, material transportation and handling procedures, deployment and 
seaming requirements, and material and CQA. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 
prior to operation of the facility. 

Leachate Collection Sump and Leak Detection Sump Design 

The leachate collection system and leak detection system each have a separate sump from which fluids can be 
collected and removed. The liner components in the drainage trench system continue into the sumps, however, 
in order to provide adequate volume to efficiently operate removal pumps, gravel thicknesses are incorporated 
in the sumps. Drawing No. 39 illustrates the sump layout and cross-sections and the geosynthetic component 
arrangements. As shown on the drawings, the sumps are rectangular pyramidal shapes which lie concentrically 
above one another. The slope riser pipes enter their respective sumps at the sump base and are in the same 
vertical plane. The slope riser trench arrangement enables the leachate collection and leak detection slope riser 

pipes to penetrate overlying geosynthetic liner elements at the crest of the sump rather than at its base. The 
leachate collection sump and drain has a total fluid capacity of 2,110 gallons (after accounting for gravel). Ten 

percent of the cell water volume is 880 gallons based on a storage capacity of 160 55-gallon drums. The leak 

detection sump and drain has a total fluid capacity of 41 gallons (after accounting for graveD. Because theses 
sumps are close to the surface and any fluids in the sump can be observed by looking down the riser pipes, fluid 
level instrumentation is not required. 

7.2 DRUM HANDLING FACILITY DESIGN ANALYSES 

7 .2.1 Geosynthetics Strength and Performance Analyses 

7 .2.1.1 Geomembranes 

The 60 mil geomembrane located beneath the concrete floor area of the drum handling building is protected 

by a an overlying geotextile and fme grained foundation sand. Below this geomembrane is a 6-inch thickness 
of prepared subbgrade. Specification No. 02119, Prepared Subgrade, requires this subgrade material to have a 
maximum particle size of1 inch. Specification No. 02775, Geomembrane 
Liners, requires that the surface of the prepared subgrade be smooth drum compacted and free of any foreign 
objects which might damage the overlying geomembrane. Considering that the loading conditions of the 
geomembrane in this arrangement due to the overlying sand, concrete floor, drums, and forklift wheeling 

loading do not approach the loading conditions evaluated in Calculation No. E-18, Geomembrane Puncture 

Resistance, the geomembrane will be adequately protected against puncture. 

The geomembranes located in the drain areas and the drain sumps will not be subjected to significant 

overburden pressures. Gravel in the sump will not be compacted. 

7 .2.1.2 Geonet 

The geonet layer in the drain areas and the drain sumps will not be subjected to significant overburden 
pressures which might reduce flow capacity. Additionally, the 2 percent slope of the drain system provides 

adequate relief to cause fluid flow to the sumps. 

7 .2.1.3 Geotextiles 

Calculation No. E-20, Geotextile/Geocomposite Filtration, evaluates the AOS of several available geotextile 
products with respect to the silty sands and Upper Dockum materials found at the site. Based on this 
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calculation, the 7 oz non woven geotextile called for in the specifications will adequately ftlter fines from the 

foundation sand material (SM) . 

7 .2.1.4 Anchor Trench Design 

The purpose of the anchor trench in the drum handling facility is to restrict movement of the geosynthetics 

during installation of the sand and concrete layers. Pullout capacity due to settlement is not a relevant concem 

for this facility. 

7 .2.2 Drum Handling Facility Concrete Floor 

The floor of the drum handling building may be exposed to untreated waste material and is required to serve as 

the primary containment system. All joints in the concrete floor of the stabilization building will be constructed 

with chemical resistant water stops. In addition, a chemical resistant epoxy coating will be placed on the surface 

of the floor to further restrict potential liquid penetration into the concrete. 

Drawing No. 45 shows the rebar types and concrete details for the floor. Construction details for the floor are 

also called out in Specification Section 03100, Concrete Formwork, Section 03200, Reinforcement Steel, 

Section 03290, Joints in Concrete, and Section 03300, Cast-in-Place Concrete. Specification Section 07920, 

Sealants and Caulking, describes the concrete epoxy coating requirements. 
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8.0 LIQUID WASTE STORAGE FACILITY 

8. 1 LIQUID STORAGE FACILITY DESIGN 

8. 1. 1 General 

The purpose of the liquid waste storage facility is to provide storage capacity for bulk liquid wastes which will 
either be processed in the stabilization facility or be placed in the evaporation pond. The tanks will not be used 
to manage wastes containing volatile organic concentrations greater than 500 parts per million by weight 
(ppmw). 

Liquid waste storage facility design elements include liquid storage facility layout, storage tank leak containment 
design; piping and pumping design; and concrete tank pad. This section describes each of these design 
elements. 

8.1.2 Facility Layout 

Drawing No. 40 shows the arrangement of the liquid waste storage tanks, piping, and tank containment pad 
and surrounding area. The four double lined HDPE poly tanks (9,000 gallon capacity) will each have its own 
concrete pad area, discharge and intake pump, and piping and control system. 

As previously discussed, access to the liquid waste storage area is provided on the east, west, and north sides of 
concrete tank pads. Tanker trucks can use either the north access road or the road to the east of the liquid 
waste storage area. 

The concrete pad is included to prevent the spread of fluid should leaks or spills occur at discharge piping 
connections and pumps located within the pad. 

A concrete pad will be placed in the loading/unloading areas for the tanker trucks. This pad will be sloped 
providing drainage toward the sump areas. 

8.1.3 Tank Leakage Containment Design 

Drawing No. 40 illustrates the double walled poly tank system. The outer tank will be covered to prevent the 
precipitation infiltration. The inner tank will not be covered. The tanks will be equipped with flexible 
connections at pipe penetrations between the inner and outer tanks and drainage ports in the outer tank. 
Chemical resistant gaskets will be used at all tank flanges. Liquids containing solvents such as MEK, toluene, 
zylene, diesel, or gasoline in concentrations greater than 15% will not be placed in the tanks. Tank tie down 
details will be developed from manufacturer's shop drawings when the tank is purchased. 

The 15,500 gallon outer tank will contain the total volume of the 9,000 gallon inner tank should a leak in the 
inner tank occur. Each tank system will be equipped with graduated sight gauges allowing visual determination 
of fluid volume in the inner tank. In addition, to prevent tank overfilling or unnecessary pumping, high level 
and low level cutoff switches are included. 

The tanks will be vented to the atmosphere to prevent internal pressure buildup. Protected ladders running up 
the outside of the outer tank will provide access to openings in the top tank. 

Specification Section 13205, Polyethylene Tank (see Volume IV, Appendix C for Construction Specifications), 
discusses the tank material and installation requirements. Construction details for the concrete tank pad are 
called out in Specification Section 03100, Concrete Formwork, Section 03200, Reinforcement Steel, Section 
03290,Joints in Concrete, and Section 03300, Cast-in-Place Concrete. 
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8.2 LIQUID WASTE STORAGE FACILITY DESIGN ANALYSES 

8.2.1 Tank Design, Testing, and Quality Control Standards 

The liquid waste storage facility poly tanks will be manufactured by Central California Container Inc. 
Performance tests, material property tests, and design standards provided by the manufacturer include the 
following: 

• Performance Requirement Tests 
Low Temperature Dart Impact Test (ASTM D-1998) 
0-xylene-Insoluble Faction (Gel Test) (ASTM D-1998) 
Ultrasonic Gauge Wall Thickness Test (ASTM D-1998) 
Hydrostatic Pressure Test (ASTM D1998) 

• Material Properties Tests 
Environmental Stress Crack Resistance (ASTM D-1693) 
Elongation @Break, Tensil Strength (ASTM D-638) 
Uv Stabilizer Compounded into Resin (ASTM D-1998) 

• Design Standards 
Wall Thickness Calculations (ASTM D01998) 
Seismic & Wind Restrain (UBC) 
Finite Element Analysis (ADE-92) 

The tank manufacturer has provided recommended tank tie down details. The details should be reviewed and 
approved by a registered professional engineer prior to tank installation. 

The manufacturer information on the tank compatibility is provided in Appendix H-3. This assessment 
indicates that the tanks are compatible with a wide variety of waste liquids. 

8.2.2 Pumping and Piping 

Drawing No. 40 illustrates the pumping, piping, and control feature arrangement for the liquid waste receiving 
and storage area. High and low level cutoffs will prevent tank overfilling and pump burnout. The flow meter 
will record fluid volumes pumped into and out of the tank. 

The Piping system will be installed according to API publication 1625 (November 1979) or ANSI standard 
B31.2 and ANSI standard B31.4. 

All piping installed at the liquid waste storage facility will be double walled. 

8.2.3 Tank Concrete Pad 

The concrete pad will provide secondary containment for the ancillary facilities. 

Drawing Nos. 40 and 45 show the rebar types and concrete details for the floor. Construction details for the 

floor are also called out in Specification Section 03100, Concrete Formwork, Section 03200, Reinforcement 
Steel, Section 03290, Joints in Concrete, and Section 03300, Cast-in-Place Concrete. Specification Section 

07920, Sealants and Caulking, describes the concrete epoxy coating requirements. 
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9.0 TRUCK WASH FACILITY 

9.1 TRUCK WASH FACILITY DESIGN 

9.1.1 General 

DOT approved roll-off trucks delivering bulk solid waste for landfill disposal will have plastic bed liners which 
will isolate the waste from the roll-off bin interior. As waste loads are dumped, these bed liners can become 
damaged exposing the roll-off bin to the waste material. If this material cannot be removed from the roll-off 
bin at the landfill waste placement face, then the tmck will be required to proceed to the truck wash facility, 
where the bin will be washed out. Also, during rainy periods, mud from access roads or daily cover soil can 
collect on the wheels and undercarriages of waste haul trucks exiting the landfill. Similarly, if this material 
cannot be removed from the truck while in the landfill, then the truck will be required to proceed to the tmck 
wash facility for cleanup prior to exiting the site. Landfill operations equipment such as waste compactors, 
scrapers, water tmcks, and other vehicles may also require similar cleanup upon exiting the landfill. Because 
potentially contaminated materials may be washed from the roll-off bin or from undercarriage recesses while at 
the tmck wash facility, a double liner containment system has been designed to contain wash water and wash 
residues. 

The tmck wash facility design elements presented here include the facility layout, liner system, and sump and 
leak detection system. 

9.1.2 Facility Layout 

Drawing No. 44 illustrates the tmck wash facility layout. As previously discussed, access to the tmck wash 
facility is from the west landfill perimeter road. Exiting traffic will proceed to the north access road. The 
facility is designed with two wash bays: a heavy equipment bay and a roll-off tmck bay; and a water storage 
area. Both wash bays drain to a common sump area which will collect wash water and residue. Poly tanks and 
pumps, located in the water storage area provide storage and pumping capacity for clean and used wash water. 

The tmck wash sump drains to a collection point at its north end where water will be pumped from the sump 
into a clarifier. The sump and sediment bins will be inspected weekly for the accumulation of sediment and 
liquids and will be removed to the wash water storage tanks. Residues remaining in the sump can be removed 
using a front-end-loader which has access from the heavy equipment wash bay. Oils, grease, and fine sediments 
will be removed from the wash water in the clarifier before being pumped to a double lined poly tank. Wash 
water and residues will be chemically analyzed and handled in an appropriate manner. 

The entire extent of the tmck wash facility concrete, which acts as primary containment, is designed with a 
geosynthetic secondary liner and leak detection system. The concrete will be coated with epoxy similar to the 
dmm handling facility. 

The roll-off tmck bay is equipped with a tmck barrier, tail gate lift, moveable wash platforms, and three high 
pressure hose reel and nozzle assemblies. The high pressure pump and delivery system can either be a single 
ftxed installation or be made up of several portable units. Roll-off tmcks will back into the bay to the tmck 
barrier and lift the tmck bed as if to dump. The trail gate lift will be attached and the tail gate raised to expose 
the inside of the roll-off bin. Tmck wash personnel will then wash out the inside of the bin using the high 
pressure wash system. Wash water and residue will then be washed from the concrete floor into the sump area. 
If necessary, moveable platforms can be positioned next to the tmck and the tmck bed can be washed from 

openings in its top surface. 
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The heavy equipment wash bay will be constructed with steel rail or !-beams incorporated into the concrete 

floor of this bay to resist damage by heavy equipment tracks. Wash water and residue will flow to the sump 

area and will be removed as discussed above. 

A concrete pad will be placed in the loading/unloading areas for the tanker trucks. This pad will be sloped, 

providing drainage towards the sump areas. 

9.1.3 Subgrade Excavation, Liner System, Sump and Leak Detection System Design 

• S ubgrade Excavation 

The subgrade surface will be compacted to provide a suitable foundation for overlying drainage 
soils, geosynthetics, and the concrete floor and building foundation. Soft areas will be 
overexcavated and replaced with compacted structural fill. Specification Section No. 02110, Site 
Preparation and Earthwork, describes site preparation, excavated soil classification and stockpiling, 
subgrade surface preparation and inspection, structural fill placement and compaction 
requirements, survey and quality control, and erosion control features. 

• Uner System 

Drawing No. 44 indicates the aerial extent of the liners system and the basal liner components 
intended for the floor, drainage trenches and sumps, and anchor trench areas. In the floor areas, 
the liner system consists of (from bottom up), a prepared subgrade, a geomembrane secondary 
liner, a geocomposite drainage layer, a foundation sand layer, and the epoxy coated concrete floor 
which serves as the primary containment element. Details of each liner component are discussed 

below. 

Floor Liner System 

• 6-inch thickness of prepared subgrade 

The prepared subgrade component will provide a smooth stable surface suitable for placement of 

overlying geosynthetic materials. Specification Section 02119, Prepared Subgrade, presents 
subgrade material requirements including particle size and moisture content, placement and 
compaction requirements, and survey and field quality control requirements. 

• 60-mil thick high density pofyet!zylene (HDPE) geomembrane liner (textured) 

The 60-mil HDPE liner placed on top of the prepared subgrade is the secondary liner component. 
The HDPE liner is a highly efficient barrier layer to restrict percolation of leachate into the 
subgrade. Specification Section 02775, Geomembrane Liners, describes minimum geomembrane 

properties required, subgrade preparation and inspection, material transportation and handling 
procedures, deployment and seaming requirements, and material construction quality assurance. 

Site specific compatibility tests will be conducted on a synthetic leachate and the proposed liner 
prior to operation of the facility. 

• Geocomposite 

* A geocomposite drainage layer (transvissivity 2::: 2.2 x 10-4 m2 I sec) consisting of: 
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The high transmissivity geocomposite drainage layer provides a means to transmit and remove 
fluids percolating through the epoxy coated concrete floor. Flow calculations discussed in Section 
3.2.8 and presented in Appendix E indicate that the geocomposite is capable of removing fluids 
such that pending on the geomembrane liner can be avoided. Specification Section 02712, 
Geocomposites, describes minimum geonet properties required, material transportation and 
handling procedures, deployment and seaming requirements, and material and construction quality 
assurance. 

• A 12-inch thick foundation sand lt:[yer 

Specification Section 02231, Foundation Sand, presents foundation sand material requirements 
including particle size and moisture content, placement and compaction requirements, and survey 
and field quality control requirements. 

• One foot thick epo;g coated concrete floor 

The truck wash facility floor slopes towards sump located between the two bay areas. The truck 
wash facility secondary liner system completely encompass the floor so that any leakage through 
the floor will be captured in the leak detection system. The concrete floor will be steel reinforced 
cast-in-place concrete. All joints in the concrete floor will be constructed with chemical resistant 
water stops and caulking sealer. Construction details for the floor will be provided similar to those 
presented in Specification Section 03100, Concrete Formwork, Section 03200, Reinforcement 
Steel, Section 03290,Joints in Concrete, and Section 03300, Cast-in-Place Concrete. Specification 
Section 07920, Sealants and Caulking describes the concrete epoxy coating requirements. 

Leak Detection Sump (LDRS) Design 

The leak detection system geocomposite drains to a separate sump from which fluids can be detected and 
removed. In order to provide adequate volume to efficiently operate removal pumps, a gravel thickness has 
been incorporated in the sump. Drawing No. 44 illustrates the sump layout and cross sections and the 
geosynthetic component arrangements. A vertical riser pipe is located in the center of the sump and provides 
space for the fluid removal pump. The leak detection sump has a total fluid capacity of 72 gallons (after 
accounting for gravel). Because this sump is close to the surface and any fluids in the sump can be observed by 
looking down the riser pipe, fluid level instrumentation is not required. Fluids in the sump will be removed by 
pumping into the clarified or by vacuum truck. 

9.2 TRUCK WASH FACILITY DESIGN ANALYSES 

9.2.1 Geosynthetics Strength and Performance 

Geomembrane, geocomposite, and geotextile material installation in the truck wash facility is similar to the 
installations in the drum pad facility. Rationale and computations pertaining to geomembrane puncture and 
tearing, geocomposite flow capability, and geotextile cushioning and filtration performed for the drum pad, 
which are applicable to the truck wash facility, are not repeated. 

9.2.2 Tank Design, Testing, and Quality Control Standards 

61 



New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

Tanks and piping intended to store and convey potentially contaminated wash water will be double lined 
installations similar to the liquid waste storage area tanks. Section 8.2 presents a discussion of this equipment 
which also applies to the tmck wash facility. Control features for this system are identified on Drawing No. 44. 

Piping system will be installed according to API publication 1615 (November 1979) or ANSI B31.2 and ANSI 
standard B31.4. 

The clean water supply tank and piping will be single walled installations. 
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GENERAL NOTES 

1. DRAWINGS PRESENT FINAL DESIGNS FOR THE RCRA PERMITTED FACILITIES. 

DETAILS ON THE RCRA COMPONENTS OF THE FACILITIES MAY BE SUPPLEMENTED 

DURING THE BIDDING AND CONSTRUCTION PHASE. GANDY MARLEY WILL SUPPLY 

THE ADDITIONAL DETAILS ON THE NON-RCRA COMPONENTS OF THE DESIGN 

TO NMED FOR REVIEW AND APPROVAL PRIOR TO THE START OF CONSTRUCTION. 

2. DES!GN ORAW!NGS WERE ~~EP."'.~E~ ~0~ !l'.A_R1 "H ""J::RUIT SLJHMII i/\L. 

3. DESIGN DRAWINGS TO BE USED IN CONJUNCTION WITH CONSTRUCTION 

SPECIFICATIONS AND CONSTRUCTION QUALITY ASSURANCE PLAN. 

4. THIS SET OF DRAWINGS TO BE USED FOR PART B PERMIT APPLICATION. 

DRAWINGS ARE NOT TO BE USED FOR CONSTRUCTION. ADDITIONAL WORK 

TO BE COMPLETED TO ISSUE DRAWINGS FOR CONSTRUCTION INCLUDE THE 
FOLLOWING: 

• RECEIPT OF PART B PERMIT 

• SURVEY GRID POINT LISTING FOR CONSTRUCTION STAKING 

• REVIEW AND APPROVAL OF CONTRACTOR EQUIPMENT, MATERIALS. 
PROCEDURES, SUBMITTALS AND SHOP OR/~ WINGS. 

5. TOPOGRAPHY FROM AERIAL SURVEYS PERFORMED AUGUST, 1997. 
KOOGLE & POULS ENGINEERING. 

6. PROTECTIVE SOIL CONSISTS OF SELECT ONSITE SOILS. 

7. GEOCOMPOSITE CONSISTS OF GEOTEXTILE BONDED TO GEONET. 

8. GEOMEMBRANE IS A MINIMUM 60 mil HOPE. 

9. 48-in. WIDE USED CONVEYOR BELT SHALL NOT HAVE STEEL WIRE 

REINFORCEMENTS OR OTHER PROTRUSIONS WI-ICH MAY DAMAGE 
UNDERLYING GEOMEMBRANE. 

10. EVAPORATION POND TOPOGRAPHY ON DRAWING 29 IS TOP OF CLAY LINER. 

11. ACTUAL SIZE. LOCATION, AND ORIENT A TION OF STABILIZATION FACILITY 

AND ANCILLARY STRUCTURES AND EQUIPMENT TO BE DETERMINED DURING 

FINAL DESIGN. 

12. TOTAL CAPACITY OF COLLECTION BASIN POND NEEDED: 6.0 AC-FT. 

13. ELECTRICAL AND PIPING TO BE DESIGNED BY CONTRACTOR. SHOP 

DRAWINGS TO BE SUBMITTED FOR REVIEW ANt' APPROVED BY ENGINEER. 

14. ALL ANCILLARY EQUIPMENT WILL BE SUPORTE[' AND PROTECTED AGAINST 

PHYSICAL DAMAGE AND EXCESSIVE STRESS DUE TO SETTLEMENT, VIBRATION, 

EXPANSION. OR CONSTRUCTION. AND WILL BE INSTALLED ACCORDING TO API 

PUBLICATION 1615 (NOVEMBER 19791 OR ANSI S"~"ANDARO B31.2 AND ANSI 

STANDARD B3U. 

15. ALL GEOSYNTHETIC MATERIALS HAVE BEEN EX 1.GGERATED FOR CLARITY. 

16. ALL CONCRETE SURFACES WHICH ARE EXPOSED TO POTENTIALLY HAZARDOUS 

MATERIALS AND ARE INTENDED AS CONTAINMENT FEATURES OR DIP PADS 

SHALL BE EPOXY COATED. . 

17. ALL PIPING WITHIN LINED FACILITIES WILL BE SINGLE WALL PIPE. DOUBLE 

WALL PIPE WILL BE USED FOR ALL PIPING OUT!>IDE OF LINED FACILITIES; 

18. LCRS - LEACHATE COLLECTION REMOVAL SYSTEM. 

19. LDRS - LEAKAGE DETECTION REMOVAL SYSTEM 

20. USCS - UNIFIED SOIL CLASSIFICATION SYSTEM IS A SYSTEM WHICH CLASSIFIES 

SOIL TYPES ACCORDING TO SOIL TEXTURE ANU GRAIN SIZE. 

21. CONCRETE STRUCTURAL DETAILS ARE SHOWN ON DRAWING 45. THESE APPLY 

TO ANY CONCRETE SHOWN THROUGHOUT THE DRAWING SET. 

22. OAIL Y COVER WILL CONSIST OF SOIL SPREAD ON TOP OF THE LANDFILL 

WASTE PLACEMENT AREA TO A DEPTH OF API'ROXIMATELY 0.5 FEET. 

23. PERMIT APPLICATioN APPLIEs To PHASE 1A. Not For 
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SURVEY CONTROl. POINTS 

CONTROL 
POINT NORTHING EASTING ELEVATION I 

NUMBER 
ftfr.'9 1'\1"\" 4"" ~A" D"'t"' .. c • 'Q7 o;o; I 

I - -- - I I __ I 
---~ 

2 860.435.24 6•8.70 ... 91 ... 161.92 

3 863.453.55 6•8.706.31 4,152.96 

.. 863.454.95 6"~·9•0.29 4,105.99 

5 860.445.06 64•.ooo.o6 4,113.51 

6 857,114.96 6•3.893.71 4,116.20 

NOTES, 
1. FOR GENERAL NOTES ANO LEGEND !NFORMATION SEE DRAWING No. 2. 

"'NDEX. LEGEND AND GENERAL NOTI:S". 

2. TOPOGRAPHY FROM AERIAL SURVE'f PERFORMED AUGUST 1997 
BY KOOGLE AND POULS ENGINEERit.oG. ADDITIONAL TOPO TAKEN FROM 
MESCALERO POINT. NEW MEXICO 7.5 MINUTE SERIES. DATED 1973. 

3. SURVEY CONTROL POINTS SET IN FIELD WITH REBAR ANO CAP BY 
JOHN WEST ENGINEERING COMPANY. AUGUST 1997. 
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NOTES: 
1. THE VAOOSE GEOMEMBRANE EXTENOS TO LIMITS OF THE 

SECONDARY CLAY LINER. 

2. FOR GENERAL NOTES ANO LEGEND INFORMATION SEE DRAWING 

No 2. "INDEX. LEGEND AND GENERAL NOTES". 
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NOTES: 
l FOR GENERAL NOTES AND LEGEND INFORMATION SEE DRAWING No. 2. 

"'NDEX. LEGEND AND GENERAL NOTES". 
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NOTE, 

- - ·- ..... -- ·- - -

CHANNEL DESIGNS 

25-yr,24-hr Maximum 2-yr,24-hr 
Flow Bottom Width Sideslope Depth Flow 

Ditch Q Sl~e ({!~9 H:1V of Flow (D) Velocit~ Fr!!eboard Total Depth Erosion Protection Q 
( ,..fc: \ (•.' (ft) 1 (fnc:) (ft) (ft) f-l-' 

1 34.2 0.5-2.0 0 2 2.1 6.7 1.0 3.1 None 4.8 

2 62.2 • 0.5-1.0 0 2 2.6 6.0 1.0 3.6 None 8.3 

3 126.6 0.5-1.0 5.0 3 2.4 5.8 1.0 3.4 None 40.0 

1.1-2.0 5.0 3 2.1 6.6 1.0 3.1 Riprap 050=6" 

4 6.8 0.5-1.0 0 2 1. 1 3.5 1.0 2.1 None 7 

5 217.3 0.5-1.0 10.0 3 2.3 7.3 1.0 3.3 None 53.6 

6 30.1 0.5-1.0 0 2 2.0 5.0 1.0 3.0 None 7 

7 Lower 7.3 1.0 0 1.5 0.9 6.0 1.0 1.9 HOPE 7 

7 Upper 7.3 10 0 1.5 0.6 14.2 1.0 1.6 HOPE 7 

8 Lower 19.3 1.0 0 1.5 1.3 7.6 1.0 2.3 HOPE 7 

8 Upper 19.3 10 0 1.5 0.8 18 1.0 1.8 HOPE 7 

East 272.8 0.5-0.8 16.0 3 2.5 5.5 1.0 3.5 Gravel 050=3" 7 

Final Cover 31.5 0.5-2.4 0 3 1.8 5.5 1.0 2.8 Gravel 050=3" 7 

Road Side 

Spillway 

9,10 

NOTES: (1) 
(2) 
(:5) 
(4} 
(5) 
(6) 
{7} 

Culvert 

358CtiJ 0.5 20.0 3 2.6 4.9 1.0 3.4 Gravel 050=3" 

90.4 0.5 3.0 3 2.1 4.7 1.0 3.1 NONE 

Maximum allowable velocity for channels without erosion protection 5 fps 
Channels with velocities greater than 5 fps for the 25-yr event and less tha,., the 5 fps for the 2 year storm will not be lined. 
Maximum allowable velocity for grovel lined channels is 6 fps. 
Depth of Flow determined from minimum grade of Channel. 
Flow Velocity determined from maximum grade of Channel. 
Design Flow for Spillway is 1 OOYR - 24 HR. 

The velocity calculations were not required for the 2-year storm because the 25YR-24HR rain event flow velocity was less than 
5 fps, so the 2YR-24HR rain event flow event flow velocity would also be less than 5 fps, or because erosion protection had 
already been specifed. 

CULVERT DESIGNS ~13'~ 
Culvert No. Of Culvert Total 

On Ditch Flow Capacity Culverts Diameter Capacity 2 5,,- Cut. VERTS 

{cfs) {cfs} {in} {cfs} 

East 272.8 155 2 54 310 

3 126.6 50 3 36 150 

4 6.8 9 1 18 9 

5 217.3 135 2 54 270 

1 and 2 96.4 50 2 36 100 

8 19.3 50 1 36 50 

9 and 10 90.4 50 2 36 100 
NOTES: (1) Culverts were sized assuming a Headwater/Culvert Diameter= 1.5. 
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FOR GENERAL NOTES AND LEGEND INFORMATION SEE DRAWING No 2. 
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GENERAL NOTES: 
1. STORM WATER DETENTION BASIN TO BE LINED 

WITH SINGLE 60 mil HOPE LINER. 
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1. ALL FLOOR JOINTS SHALL 

HAVE A SEALANT GROOVE 

2. WHERE FACE OF JOINT IS 
TO BE COATED WITH BOND 
BREAKER AVOID COATING 
SEALANT GROOVE 

3. SANDBLASTING REQUIRED 
PRIOR TO APPLICATION 
OF PRIMER 

4.USE BONDBREAKER TAPE 
ONLY ON SLIP DOWEL JOINTS 

SEALANT GROOVE 

FOR GENERAL NOTES AND LEGEND INFORMATION SEE ORAWWG Ho. 2. 
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CONCRETE 
SURFACE 

BOND BREAKER-------/ 
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ENLARGE CRACK AT CONCRETE 
SURFACE AS SHOWN AND FILL 
WITH JOINT SEALANT IFOR JOINT 
SEALANT. SEE SPEC'S) 
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., '• '• • 118" MIN !TYPICAL EACH 
SIDE OF CRACK) 

PRIOR TO USE. STRUCTURES SHALL HAVE ALL 
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1. CUT NORMAl REINFORCEMENT 2" CLEAR OF OPENING 

2. DIAGONAL BN'IS TO BE PLACED: 

AI AT CEI-.ITERLINE OF WALL OR SLAB WHERE ONE LAYER OF 
REINFCRCEMENT IS PROVIDED 

Bl AT EACH FACE OF WALL OR SLAB WHERE TWO LAYERS OF 
REINFCRCEMENT ARE PROVIDED 

3. UNLESS OTHEAWISE NOTED. SIZE OF DIAGONAL BARS SHALL BE THE 
SIZE OF THE LARGEST NORMAL REINFORCING BAR CUT 

4. THIS DETAIL 10 BE USED ONLY WHEN CALLED FOR ON THE DRAWINGS 
OR WHEN N·:) OTHER DETAIL IS SPECIFIED 
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SECTION 

LENGTH (INCHES) 

FOR 1" TO < 2" FOR 2" TO< 3" FOR 3" AND LARGER 
CONCRETE COVER CONCRETE COVER CONCRETE COVER 
REBAR SPACING REBAR SPACING REBAR SPACING 

REBAR !CENTER TO CENTER! !CENTER TO CENTER! !CENTER TO CENTER! 

SIZE < a· I > a· < a· I > a· < a· I > a· 

LAP 
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No.10 125" 100" 88" 70" 63" 50" 
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EMBEDMENT E 
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No. II 119" 95" 84" 67" 60" 48" 
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No.4 8" 18" 14" 
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E 
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No.11 24" 
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1. USE LAP LENGTHS AS DETERMINED FROM THESE TABLES 
UNLESS SHOWN OTHERWISE 

2. THE TABLES SHOWN ARE FOR I"Ca4000 PSI AIIIO ly:60.000 PSI 

3. MULTIPLY THE LAP & E SHOWN IN THESE TAB!.iES BY 1.3 FOR 
WALL HORIZONTAL REBARS AND SLAB BARS WITH 12" 
OR MORE FRESH CONCRETE UNOERNEA TH 

4. WHEN BARS OF DIFFERENT SIZE ARE LAP SPLICED. LAP 
LENGTH SHALL BE THE LARGER OF: 

EMBEDMENT LENGTH OF LARGER BAR 
LAP LENGTH OF SMALLER BAR 

5. UNLESS NOTED OTHERWISE USE REBAR COuPLERS FOR 
SPLICES OF No.ll AND LARGER BARS 

6. ALL DOWEL BARS SHALL EXTEND AN EMBEDMEN"r LENGTH E INTO 
ANOTHER MEMBER OR ACROSS A CONSTRUCTION JOINT UNLESS 
SHOWN TO SPLICE WITH OTHER BARS OR TO EXTEND TO THE 
FAR FACE OF THE MEMBER AND END WITH A STANDARD HOOK 

STANDARD 9_0•_ BAR HOOKS_.__EMBEDMENT 

LENGTHS AND LAP LENGTHS 

UNLESS OTHERWISE NOTED ON DRAWINGS 
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LAP LENGTH SEE 
DETAIL S-143 

ADDITIONAL BAR As1 

1. CUT NORMAL REINFORGEMENT AT OPENINGS: 

As, AND As, : 112 AREA OF CUT BARS TO BE 
ADDED ON EACH S:!OE OF OPENING 

2. ADDITIONAL BARS As, AND As, TO BE PLACED: 

AI AT CENTERLIN!: OF WALLS OR SLABS WHERE ONE 
LAYER OF REL~F<~RCEMENT IS PROVIDED 

Bl AT EACH FACt OF WALLS OR SLABS WHERE TWO 
LAYERS OF RI:INFORCEMENT ARE PROVIDED 

3. INCREASE SIZE OF ADDITIONAL BARS AS NEEDED TO FIT 
WITHIN A DISTANCE 01: 2 X WALL/SLAB THICKNESS FROM 
OPENING. PROVIDE 2" ~41N CLEAR BETWEEN BARS 

4. THIS DETAIL TO BE US.ED ONLY WHEN NO OTHER DETAIL IS 
INDICATED ON THE OR,\WINGS 

5. WHERE A SLAB OR- INTERSECTING WALL CONNECTS WITHIN 
ONE WALL THICKNESS OF THE OPENING. ADDITIONAL BARS 
ON THAT SIDE MA"f BE OMITTED 
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a. • 0 PARALLEL TO 
~ _ r- FLOOR SLAB~ a. WALL FACE 

I IJ( -~~ , STOP ALTERNATE BARS 1. I 1 1l'~"!l 1 • 'i .. I 

.... __.,._ 

8" 
I MINI 

.---If---- WHEN BAR HOOK IS 

RAILING POST 

TOOLED EDGE 

NOT SPECIFIED 
PROVIDE STD go• 
BAR HOOK. SEE S-143 

I ·SEE-DRAWINGS' 

6" OR 
8" 

ISEE DWGSI 

No.4 BAR 

T 

a: _, 
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:., . .., 

WALL OR SLAB QETAH. 

ALL BOTTOM BARS 
IN THE SAME 
HORIZON I AL PLANE 

INTERSECTING WALL 
OR SLAB 

T • S/2 OR 4 112" 
WHICHEVER 
IS LESS (TYPI 

STANDARD FOR REINFORCING BAR DETAILING 

LEVEL OR SLOPED AS 
INDICA TED ON DWGS 

No.4 a 12" 
UNLESS OTHERWISE 
NOTED 

:o. I• • ........, I PVC SLEEVE •• - •• I 

- J•.l '· - - -

WITH RAILING POST WITHOUT RAILING 
POST 

... 

a: 
< w _, 
0 . 
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No.4 

~ 

1. CURBS SHALL BE OF EQUAL WIDTH 
IN THEIR ENTIRE LENGTH 

2. DEI AIL ALSO APPLIES TO I I I I I £CENTERLINE TOPS OF WALLS REINFORCED 
~ OF POST W/ONE CURTAIN OF STEEL 

3. POST INSERTS NOT ALLOWED 
IN APPLICATIONS SUBJECT 
TO FREEZING 

TYPICAL CURB 
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8" 

SLAB ON GRADE 

(/) 
C) 
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3" .CLEAR SLAB 
ON GRADE 

No.• a 12'" 
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• 0 •• 

DRILL & GROUT 
BARS INTO SLAB 

2" CLEAR FOR 
SUSPENDED SLAB 
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GRATING 
DEPTH T 

1" 
1 114" 
1 112" 
1 3/4" 

~-C'I o\.0 OCt ... tC:I"\OI""Cr"'\ 

I 
No.-~5 ·itii: "E·w--~ -- ......... 

/. " 
/N0.4 a 8" EW 

ROUGHENED JOINT 

I \ '-- .. ~~·I ; .· ... -. . ': . . .. . - . . . . . 
~,. I • --~• A . \ • .• • "' • A 

. • ... ~;--·· . ·- -~; :~--...... : ... 
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'....... / 

I I 
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...... : •.....• ·. . ....... · .• .... 
f . ~- .. 
" 
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.____ . -• 

--~SEE ENLARGED DETAIL BELOW 

~FLATSTRP WATERSTOP@ 

45 45 

ANGLE FRAME. MATERIAL TO MATCH 
GRATING. SEE TABLE. MITER AND 
WELD CORNERS 

114" 

GRATIN~ 
. . . . ~ 

ACCESS RAMP SECTION 

NQru.o 

1. GRATING DEPTH TO BE DETERMINED BY MANUFACTURER 
AND APPROVED BY ENGINEER IUNOI 

2. ALL ENDS AND OPENINGS SHALL BE BANDED 

• 

....:,., ... 3. ALL GRATING SHALL BE SECURED IN PLACE WITH REMOVABLE 
FASTENERS. SEE DETAIL S-517 

5/8" BOLTS a 18" oc ___ _, 

4. GRATING SHALL BE DESIGNED FOR A 5-TON FORKLIFT LOAD 

5. BEARING BARS SHALL BE DEPTH T x 3/16" a 1 3/16" OC 
CROSS BARS SHALL BE a 4" OC 

SUPPORT ANGLE 
1/2"• x 4" WELDED L-2 112" X 1 1/2" X 114" 
STUDS a 12" OC IMAXI 
WELDED TO ANGLE FRAME 

GRATING FRAME TABLE 

FRAME ANGLE GRATING 
DEPTH T 

1 3/4 X 1 114 X 114 2" 
2 X 1 112 X 114 2 114" 

1 3/4 X 1 3/4 X 114 2 112" 
__!_x 2 ~- 114 

FRAME ANGLE 

o2 112 X 2 112 X 112 
2 112 X 2 112 X 114 

3 X 2 112 X 112 

- • 45. 
USE STEEL ANGLE SUPPORTS AND BOLTS 
GALVANIZE AFTER FABRICATION 

• OR USE 2 112 x 2 112 x 114 WITH 114" SHIM PLATE WELDED TO BOTTOM 

. ------........ . ~ :0 
""--- l 

I 

~
114" STUD WELDED TO GRATING 

SUPPORT W/NUT AND WASHER 

~ • . /SADDLE CLIP ~BANDING BAR 

:~n J .~ ::-
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SECTION 01010 
GENERAL REQUIREMENTS 

PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervision, transportation, 
and installation services necessary to constmct the landfill or surface impoundment liner or 
cover systems at the Triassic Park hazardous waste treatment, storage, and disposal facility 
(fSDF) in Chaves County, New Mexico. 

B. The work shall include those items identified in the Contract Documents which may include 
site preparation ~Uld earthwork, clay liner constmction, geosynthetic clay liner installation, 
geomembrane liner/ cover installation, drainage layer and drainage pipe installation, protective 
soil layer placement, quality control, surveying, and related work. 

1.02 DEFINITIONS 

A. The following list of definitions is provided for reference. 

1. Atterber;g umits: The liquid limit, plastic limit, and shrinkage limit for soils as defined 
by (ASTM D 4318). 

2. NMED: New Mexico Environmental Department (NMED) 

3. NMED and RCRA Part B Permit (Part B Permit): New Mexico Environmental 
Department and Resource Conservation and Recovery Act (RCRA) Part B Permit for 
the Triassic Park Facility. 

4. Compaaion: The process of increasing the unit weight of soil by rolling, tamping, 
vibrating, or other mechanical means. As a result of compaction, the hydraulic 
conductivity of the soil may be decreased. 

5. Construction Drawings: Design plans used to constmct a facility; the plans must be 
signed and sealed by a Professional Engineer registered in the State ofNew Mexico. 

6. Construction Quality Assurance (CQA): A planned and systematic pattern of all means 

and actions designed to provide adequate confidence that items or services meet 
contractual and regulatory requirements. 

7. CQA Engineer. The individual, firm or corporation, independent from the Owner, 
Contractor, Supplier, or Manufacturer, that is responsible for observing, testing, and 
documenting constmction activities under the terms of the contract. Provided that 
the Design Engineer and the Owner are not the same party, the CQA Engineer may 
be the same as the Design Engineer. The CQA Engineer will provide a Construction 
Quality Assurance Resident Engineer (CQA Resident Engineer). The CQA Engineer 
is responsible for certification of landfill constmction according to the specifications 
contained herein and will be a Professional Engineer registered in the State of New 
Mexico. · 
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CQA Plan: Site-specific document which addresses the following: (~ CQA personnel 
responsibilities, authorities, and qualifications; (it) inspection, monitoring, and testing 
activities necessary to ensure that the facility is constructed to meet or exceed design 
criteria, plans, and specifications; and (ill) CQA documentation requirements. 

Contract Documents: The contract documents for construction of the landfill or surface 
impoundment including the General Specifications, the Construction Drawings, the 
CQA Plan, any supplemental requirements, and the General Agreement. 

Contractor. The individual, firm, or corporation undertaking the execution of the work 
under the terms of the contract. 

Design Engineer. The individual, firm or corporation having direct responsibility for the 
design of the landfill or surface impoundment structure. The Design Engineer must 
provide a Professional Engineer registered in the State of New Mexico. The Design 
Engineer may be the same as the Owner. 

Dewatering: Process of lowering ground water level(s) or removing storm water to 
permit construction activities to be made "in the dry" (not drying of fill material). 

General Specifications: Specifications written which apply to the construction of all 
landfills and surface impoundments. 

Geocomposite: A planar, polymeric drainage material consisting of a polyethylene geonet 
core and geotextile filter layers that have been heat-bonded to the top and bottom 
surfaces of the geonet. 

15. Geomembrane: A nonporous polymeric membrane liner or barrier used in civil 
engineering projects. 

16. Geonet. A net consisting of two sets of transverse polymeric strands which create high 
in-plane flow capacity; used as a drainage medium in civil engineering projects. 

17. Georynthetics: Polymeric materials used to perform various functions in construction 
projects (i.e., geomembranes, geonets, geocomposites, geotextiles, etc.). 

18. Georynthetic Clqy Uner (CCL): A factory manufactured, hydraulic barrier typically 
consisting of bentonite clay or other very low permeability material, supported by 
geotextiles and/ or geomembranes which are held together by needling, stitching, or 
chemical adhesives. 

19. Geotextile: A permeable textile material used with foundation, soil, rock, earth, or any 
other geotechnical engineering-related material that is an integral part of a man-made 

project, structure, or system. 

20. Ganc!J-Mar0, Inc.: owner and operator of the hazardous waste treatment, storage, and 
disposal facility under construction; referred to as the Owner. 

21. Hydraulic Conductivity: The rate at which a fluid flows through a porous medium. It is 
a function of the physical characteristics of both the porous medium and the fluid. 
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23. 

24. 

25. 

26. 

In-situ: "As is", or as it exists in place naturally. 

Triassic Park Hazardous Waste Facility 
Section 01010: General Requirements 

Laboratory: The individual, firm, or corporation, independent from the Owner, 
Manufacturer, Supplier, or Contractor, responsible for conducting tests on 
construction materials to assure conformance with the General Specifications. 

Leachate Collection System: The drainage layer above the primary composite liner of the 
landfill and associated piping, risers, etc. that enable collection and removal of 
leachate from the landfill. 

Leak Detection System: The drainage layer sandwiched between the primary and 
secondary liners of the landfill or surface impoundment and associated piping, risers, 
etc., that enable detection, collection, and removal of leachate, if any, that leaks 
through the primary liner. 

Liner System: The system of natural and synthetic liners and drainage layers beneath 
the landfill or surface impoundment, used to contain leachate while allowing its 
collection and removal. 

27. Mamifacturer. The individual, firm, or corporation responsible for manufacturing a 
specific component (e.g., a geomembrane liner) used in surface impoundment or 
landfill construction. 

28. Moisture Content. Ratio of quantity of water in the soil (by weight) to the weight of the 
soil solids (dry soil), expressed in percentage; also referred to as water content. 

29. Optimum Moisture Content (OMQ: Moisture content corresponding to maximum dry 
unit weight as determined in the standard Proctor or modified Proctor compaction 
test (i.e., ASTM D 698 or D 1557). 

30. Owner: The party known as Gandy-Marley, Inc., a New Mexico Corporation, and the 
operator of the hazardous waste treatment storage and disposal facility under 
construction. The Owner shall hire the Contractor(s) to execute the work under the 
terms of the General Agreement. The activities of the Owner in the General 
Specifications, any supplemental requirements, and CQA Plan may be performed by 
the Owner or other party representing the Owner such as, but not limited to, a 
representative of Triassic Park Hazardous Waste Facility, the Design Engineer, or 
CQA Engineer. 

31. Particle-Size Distribution: Distribution of particle sizes within a soil; determined using 
ASTMD422. 

32. Permanent Sump: The drainage layer beneath the sump area of the secondary liner of 
the landfill that enables the detection, collection, and removal of leachate if any, that 
leaks through the secondary liner in that area. 

33. Permeability: Ability of pore fluid to travel through a soil mass via interconnected 
voids. "High" permeability indicates relatively rapid flow, and vice versa. Rates of 
permeability are generally reported in centimeters per second. 

34. Plasticity: Ability of soil mass to flow or be remolded without raveling or breaking 
apart. Generally that range of soil water content between the liquid and plastic limit. 
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Primary Composite Uner: Top composite liner in a double-liner system consisting of 
two or more low-permeability components of different materials in contact with each 
other. 

Primary Geomembrane Uner: Top geomembrane liner in a double-liner system. 

Primary Soil Uner: Top soil liner in a double-liner system. 

RCRA: Resource Conservation and Recovery Act; Federal hazardous waste 
regulations. 

Secondary Composite Uner: Bottom composite liner in a double-liner system consisting 
of two or more low-permeability components of different materials in contact with 
each other. 

Secondary Geomembrane Uner: Bottom geomembrane liner in a double-liner system. 

Secondary Soil Uner: Bottom soil liner in a double-liner system. 

Secondary Structure: The macrostructure of a geologic stratum. Structural features in a 
soil or rock deposit which can be seen with little or no magnification, to include, but 
not be limited to, pockets, lenses, layers, seams, or partings of varying soil types, 

slickensided fissures, laminated structure, bedding planes, and/ or mineral concretions 
or staining. 

43. Landfill Phase: A discrete landfill cell designed and constructed to store industrial 
and/ or hazardous wastes in an environmentally safe manner and in accordance with 

Federal, State, and local regulations. 

44. Sieve (200 Mesh): Refers to the soil particle size that passes (smaller than or equal to) 
the U.S. Sieve No. 200 (ASTM Specification E-11) which has a 75 micrometer 

(0.00295 inch) opening. 

45. Specifications: Detailed descriptions of requirements, dimensions, materials, 
construction methods, etc., necessary for the construction of a landfill or surface 
impoundment. 

46. Subcontractor: The individual, firm, or corporation that contracts to perform some 
service or provide some material necessary for the performance of another's contract. 

47. Supplier: The individual, firm, or corporation responsible for supplying a contractor or 
a manufacturer with a specific material (e.g., gravel, granular material, resin, etc.) 

required for construction of a manufactured product or for the construction of the 
landfill or surface impoundment. 

48. S uiface Impoundment: A discrete impoundment designed and constructed to hold an 
accumulation of potentially contaminated rainwater and runoff from processing, 
hauling, or waste handling operations or designed and operated to contain hazardous 
waste during treatment of the waste. 

49. TSDF: treatment, storage, and disposal facility. 
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Unified Soil Classification System: Soil classification system in accordance with ASTM D 
2487. 

Unit Weight. Weight of soil per unit volume; usually reported in pounds per cubic 
foot. 

"Walking Out": Continually rising effect experienced by a sheepsfoot roller during 
compaction of soil; an indication that the soil is approaching the proper degree of 
compaction. 

PART 2: CONTRACT DOCUMENTS 

2.01 INCLUDED DOCUMENTS 

A. The Contract Documents for constmction of the landfill or surface impoundment shall 
include, as applicable: (i) General Specifications, (ii) Supplemental Specifications; (iii) CQA 
Plan; (iv) Constmction Drawings; and (v) General Agreement. 

2.02 GENERAL SPECIFICATIONS 

A. The landfill or surface impoundment shall be constmcted in accordance with these General 
Specifications and other applicable Contract Documents. 

2.03 SUPPLEMENTAL SPECIFICATION 

A. The supplemental specifications provide additional requirements for constmction of a specific 
landfill liner or cover or surface impoundment that relate to constmction contractual 
considerations, and are not permit-related. 

2.04 COA PLAN 

A. The materials, procedures, and test methods and frequencies used in the constmction quality 
assurance of the landfill or surface impoundment constmction shall conform to the 
requirements of the CQA Plan. 

2.05 CONSTRUCTION DRAWINGS 

A. The landfill or surface impoundment shall be constmcted not only in accordance with the 
General Specifications but also in accordance with the Constmction Drawings for the specific 
stmcture. 

2.06 GENERAL AGREEMENT 

A. The contractual agreement, and all terms and conditions thereof, between the Owner and the 
Contractor. 

PART 3: PROJECT ORGANIZATION AND CONTROL 

3.01 ORGANIZATION CHART 
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The project organization chart for the parties involved in construction of the landfill and 

surface impoundment is provided in Figure 01010-1. 

3.02 RESPONSIBILITIES OF PARTIES 

A. Owner: The Owner is the facility manager, responsible for facility administration, regulatory 

oversight, health and safety, accounting, purchasing, etc. The Owner has direct authority over 

the Contractor, CQA Engineer, and Design Engineer and coordinates activities by these 

parties. 

B. Contractor: The Contractor is responsible for constructing various elements of the facility in 

accordance with the General Specifications, other applicable contract documents, 

Construction Drawings and CQA Plan. The Contractor may be responsible for earthwork, 

geosynthetics, and other components of landfill or surface impoundment construction. The 

contracting and administration of contract requirements for landfill or surface impoundment 

construction shall be the responsibility of the Owner. Different contractors may be used to 

construct different components of the landfill or surface impoundment. 

C. CQA Engineer. The CQA Engineer is responsible for monitoring construction activities on-site 

and certifying that the facility is constructed in accordance with the plans and specifications. 

The CQA Engineer provides information, reports, test results, and observations to the Owner. 

The CQA Engineer may communicate directly with the Contractor and Design Engineer to 

coordinate activities and receive information. The CQA Engineer provides an on-site CQA 

Resident Engineer. 

D. Design Engj.neer: The Design Engineer is responsible for the design of the landfill or surface 

impoundment. The Design Engineer reports to the Owner. The Design Engineer may 

communicate directly with the Contractor and CQA Engineer. 

PART 4: SEQUENCE OF CONSTRUCTION 

4.01 OVERALL SEQUENCE 

A. The overall sequence of construction for a specific facility element shall be as described in the 

Construction Drawings for the specific structure and in accordance with the Contract 

Documents. 

PART 5: REFERENCE STANDARDS 

5.01 APPLICABLE ORGANIZATIONS 

A. Organizations whose standards are referenced herein are as follows: 

1. ASTM- American Society for Testing and Materials 

2. New Mexico State Highway and Transportation Department (Standard Specifications 

for Highway and Bridge Construction) 
3. GRI - Geosynthetics Research Institute 

4. OSHA - Occupational Safety and Health Administration 

5. USEPA - United States Environmental Protection Agency 
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5.02 APPLICABLE STANDARDS 

A. Any reference to standards of any society, institute, association, or government agency shall be 
the edition in effect as of the date of the contract, unless stated otherwise. 

5.03 SPECIFIC STANDARDS 

A. Specific test standards cited in the General Specifications are given in Table 01010-1. 

PART 6: GENERAL REQUIREMENTS 

A. Reference Points: Construction reference monuments and benchmarks have been established by 
the Owner for use in controlling the construction work. All work shall be constructed based 
on and in relation to these reference points. The Contractor shall be responsible for 
re-establishing any reference points disturbed during construction. Disturbed or destroyed 
points shall be re-established at the Contractor's expense, as directed by the Owner. 

B. Soils Investigation: Site soil investigations will be performed by the Owner. Soil investigation 
reports will be available for the Contractor's use. The Contractor shall not assume that 
information within these reports accurately reflects the soil conditions at all locations within 
the project area, but that they only depict soil conditions at specific points where samples were 
taken. 





C. S urvrying: The Contractor shall perform all surveying required to lay out and control the work. 
Surveying shall be conducted such that all applicable standards required by the State ofNew 

Mexico are followed. Required Record Drawings shall be as specified in these General 
Specifications. All surveying shall be performed under the direction of a surveyor licensed to 
perform such work in the State of New Mexico. All Record Drawings shall be signed and 
sealed by the licensed surveyor who directed the survey work. Record drawings shall be at a 
scale not smaller than 1 inch =50 feet. The required surveying of liner system elevations shall 
be carried out on a grid; approximately 50-foot square on slopes of 25 percent or less and 
100-foot square on slopes greater than 25 percent. The survey locations shall be close enough 
to defme the following features in the landfill or surface impoundment: toe of slope, crest of 
slope, anchor trench, leachate collection sump, leak detection sump, permanent sump, and 
perimeter drainage ditch. All surveys shall be referenced to the Owner's site coordinate grid 
system. 

D. Construction Tolerances: Unless otherwise stated herein and where practical, construction 
tolerances shall be 11 0.2 feet horizontally, and, provided that minimum thickness requirements 
are met, 11 0.1 feet vertically. All surfaces shall be reasonably free from irregularities with slopes 
or grades within 11 10 percent of their nominal values. All liner and cover surfaces shall be 
free-draining with no standing water except at low points designated on the Construction 
Drawings. 

E. Permits: The Contractor shall not be required to obtain any environmental or general 
construction permits applying to the general design of the facility. The Contractor shall be 
required to obtain permits, such as over-size haul permits, related to specific construction 
equipment or techniques he intends to employ to accomplish the work. 

F. Sedimentation, Erosion Control, and Dewatering. Contractor shall comply with all requirements of 
the New Mexico State Highway and Transportation Department Standard Specifications for 
Highway and Bridge Construction for controlling erosion, water pollution, and dust emissions 
resulting from construction activities; the Contractor shall be responsible for any fines 
imposed due to noncompliance. Within the disturbed areas in which the Contractor is 
working, the Contractor shall seal-roll disturbed surfaces when required and maintain 
temporary grades and ditches to promote water drainage and prevent infiltration. The 
Contractor shall provide all equipment necessary to dewater excavations within 12 hours after 
a storm event. 

G. Work Limits: All clearing, stripping, excavation, backfill and surfacing shall be done to the 
lines, grades, and dimensions called for on the Construction Drawings and General 
Specifications unless directed otherwise by the Owner. All work done beyond designated 
limits without prior approval shall be corrected to the Owner's satisfaction, at no additional 
cost to the Owner. 

H. Protection of Existing Services and WelLr: The Contractor shall exercise care to avoid disturbing or 
damaging existing monitor wells, electrical poles and lines, permanent below-ground utilities, 
permanent drainage structures, temporary utilities and structures, or items which the Owner 
has marked with red flagging. If the Contractor encounters any unexpected underground 
utilities during the course of the work, the Contractor shall immediately inform the Owner 
who will determine whether or not the utility is active. When the work requires the Contractor 
to be near or cross known utilities, the Contractor shall carefully uncover, support and protect 
these utilities and shall not cut, damage, or otherwise disturb them without prior authorization 
from the Owner. All utilities, wells, or other items damaged by the Contractor shall be 



immediately repaired or replaced by the Contractor to the satisfaction of the Owner at no 

additional cost to the Owner. 

I. Explosives: The use of explosives for demolition or excavation is not expected to be required 

and will not be permitted without prior written approval of the Owner. 

]. Burning. The use of open fires on site for any reason is prohibited. 

K. Temporary Roads: The Contractor shall be responsible for constructing and maintaining all 

temporary roads and laydown areas which the Contractor may require in the execution of his 
work. 

L. Construction Water: The quality of construction water used to accomplish construction work is 

crucial due to the nature of the facilities being constructed. The Owner will provide water for 

construction and dust control and will specify the source and periodically obtain water quality 

samples. The Contractor shall not add substances to construction water without the express 

written consent of the Owner. The Contractor shall utilize measuring devices that allow him 

to measure and record the volume of water used. Such usage records shall be maintained by 

the Contractor and provided to the Owner. 

M. Cooperation: The Contractor shall cooperate with all other parties engaged in project-related 

activities to the greatest extent possible. Disputes or problems shall be referred to the Owner 

for resolution. 

N. Familiarization: The Contractor is responsible for becoming familiar with all aspects of work 

prior to performing the work. 

0. Safiguards: The Contractor shall provide and use all personnel safety equipment, barricades, 

guardrails, signs, lights, flares, and flagmen as required by OSHA, state, or local codes and 

ordinances. No excavations deeper than 4 feet with side slopes steeper than 2:1 

(horizontal:vertical) shall be made without the prior approval of the Owner. When shoring is 

required, the design and inspection of such shoring shall be the Contractor's responsibility and 

subject to the review of the Owner prior to use. No personnel shall work within or next to an 

excavation requiring shoring until such shoring has been installed, inspected, and approved by 

an Engineer registered in the State of New Mexico provided by the Contractor. The 

Contractor shall be responsible for any fines imposed due to violation of any laws and 

regulations relating to the safety of the Contractor's personnel. 

P Construction Access Plan: Prior to mobilization to the site, the Contractor shall submit a plan to 

the Owner showing where he intends to place staging areas, stockpile areas, temporary on-site 

access roads, temporary erosion control structures, etc. This plan must be approved by the 

Owner prior to mobilization. 

Q. Clean-up: The Contractor shall be responsible for general house-keeping during construction. 

Upon completion of work, the Contractor shall remove all of his equipment, facilities, 

construction materials, and trash. All disturbed areas shall be revegetated or otherwise put into 

a condition satisfactory to the Owner. Revegetation shall be carried out in accordance with the 

requirements in Section 02900. 

R. Security: The Contractor is responsible for the safety and condition of all of his tools and 

equipment The Owner will not be responsible for lost or stolen materials or equipment. 



S. Acceptance of Work: Except as otherwise provided within the General Conditions, the 
Contractor shall retain ownership and responsibility for all work until accepted by Owner. 
The Owner will accept ownership and responsibility for the liner system: (~ when all work is 
completed; (it) after the Contractor has submitted all required documentation, u1eluding 
manufacturing quality control documentation, manufacturing certifications, and Record 
Drawings signed and sealed by a Professional Land Surveyor licensed u1 the State of New 
Mexico (if required by Owner); and (ill) after the CQA Engineer has submitted the Final CQA 
Report which certifies that the liner has been constructed in accordance with the Construction 
Drawings and these Specifications and Record Drawings signed and sealed by a Professional 
Engineer registered u1 the State of New Mexico. 

T. Health and Safi!J Training. The Contractor shall provide necessary health and safety training for 
all of the Contractor's on-site personnel in accordance with the Site Health and Safety Plan. 
The Owner may require evidence of health and safety training at any time for any of the 
Contractor's personnel working on site. 

U. Exclusion Areas: The Contractor's personnel shall not enter any areas on-site identified with 
signs as exclusion areas without approval of the Owner, and without proper personal 
protective equipment. The Contractor shall confine activities to the work limits shown on the 
Construction Drawit1gs. 

V. Hazardous Waste Management Operations: The Contractor shall not enter areas where active 
hazardous waste management operations are being performed. 

W. CQA Activities: The Owner will utilize an independent CQA Engineer to perform CQA 
activities. The Contractor shall be aware of all CQA activities and shall allow sufficient time u1 
his construction schedule to accommodate CQA activities. No additional costs to the Owner 
shall be allowed by the Contractor as a result of the performance of CQA activities. 

X. All quality control testing required by these General Specifications and/ or conducted at the 
discretion of the Contractor shall be the responsibility of the Contractor. 



30. ASTM D 3015 

31. ASTM D 3017 

32. ASTM D 3083 

36. ASTM D 4254 Standard Test Method for Minimum Index Density of Soils and Calculations of Relative 



il 

Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and 
Related Products. 

Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous 
Materials a Flexible Wall Permeameter. 

[END OF SECTION ] 
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SECTION 0211 0 
SITE PREPARATION AND EARTHWORK 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, and installation services necessary to perform all site preparation, 
excavation, backfilling, and grading required to construct the landfill or surface 
impoundment. The work shall be carried out in accordance with this General 
Specification, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02119 - Prepared Subgrade 
B. Section 02221 - Clay Liner 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

w,Wl'\601'\~S~ 

10/Jtoo• 

Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all testing activities outlined in the CQA Plan and 
shall account for these activities in the construction schedule. No additional costs to 
the Owner shall be allowed by the Contractor as a result of the performance of the 
CQA activities. 

Soil testing (both field and laboratory testing) required by the CQA Plan will be the 
responsibility of the CQA Engineer. All Quality Control testing required by the 
General Specifications and/ or conducted at the discretion of the Contractor shall be 
the responsibility of the Contractor. The Contractor shall cooperate with the CQA 
Engineer during all testing activities. The Contractor shall provide equipment and 
labor to assist the CQA Engineer in sampling and shall provide access to all areas 
requiring testing. The Contractor shall repair any damage to fmished work caused by 
the CQA Engineer's sampling or testing activities, except when specifically not 
required by the General Specifications. 
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The CQA Engineer will coordinate independent surveying required by the CQA Plan. 

Surveying by the CQA Engineer does not relieve the Contractor of his responsibility 

to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 

specifications, the CQA Engineer will establish the extent of the nonconforming area. 

The nonconforming area shall be reworked by the Contractor at no cost to the Owner 

until acceptable test results are obtained. 

PART 2: PRODUCTS 

2.01 MATERIALS 

A. Fill materials shall be obtained from the excavation of the landfill or surface 

impoundment, from the excavation of diversion ditches, or from borrow sources 

identified by the Owner. 

B. Soil shall be classified as one of the following: CD structural fill; (il) clay liner material; 

(iii) topsoil; (iv) protective soil layer material; (v) cover soil; (vD vegetative cover; (vit) 

pipe bedding; (viil) subbase; or (ix) spoil. 

W·WP\60.1\Rw0tt2000P,.ii\Sp«ifiu~ 

10/Jj()()Jw 

1. 

2. 

3. 

4. 

5. 

6. 

Soil that is classified according to the Unified Soil Classification System 

(USCS) as SM, CL, ML, SC or GM or GC (ASTM D 2487) and has a 
maximum particle size of 4 inches; or other material approved by the Owner, 

may be used as structural fill. Structural fill shall be placed at the locations 
shown on the Construction Drawi11gs and in all areas requiring fill that are 

within 50 feet of the landfill or surface impoundment liner system. Beyond 

the 50 foot requirement structural fill material characteristics may be modified 

with the approval of the Owner. 

Soil that meets the requirements of Section 02221 of these General 

Specifications may be used as clay liner material. 

Soil classified as topsoil may be used for revegetation of disturbed areas or for 

other purposes shown on the Construction Drawings. All revegetation 

activities shall be carried out i11 accordance with this Section and Section 

02900. 

Soil that meets the requirements of Section 02716 of these General 

Specifications may be used as protective soil layer material. 

Soil that meets the requirements of Section 02226 of these General 

Specifications may be used a cover soil. 

Soil that meets the requirements of Section 02227 of these General 
Specifications may be used as vegetative cover material. 
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Soil that meets the requirements of Section 02228 of these General 
Specifications may be used as pipe bedding. 

8. Soil that meets the requirements of Section 02230 of these General 
Specifications may be used as subbase. 

9. Soil not classified as structural fill, clay liner material, protective soil layer 
material, cover soil, vegetative cover, or topsoil shall be classified as spoil 
material. Spoil may be used for purposes specified in the Construction 
Drawings or by the Owner, or it may be disposed of on site in a manner 
approved by the Owner. 

PART 3: EXECUTION 

3.01 SITE PREPARATION 

A. The Contractor shall develop access to the construction area in accordance with the 
requirements of the Construction Drawings. 

B. The Contractor shall install silt fences immediately down-slope of each area to be 
disturbed prior to the beginning of work in that area. The Contractor shall maintain 
the silt fences for the duration of construction. Accumulated sediment behind the silt 
fences shall be disposed of on-site by the Contractor in a manner approved by the 
Owner. The area around the top of landfills and surface impoundments shall be 
graded to direct surface water away from the structure, wherever possible. 

C. All brush, vegetation, rubbish, and other objectionable material shall be removed from 
the construction area and disposed of in an area designated by the Owner. 

b. All topsoil shall be removed from the construction area and stockpiled m areas 
designated by the Owner for subsequent use on site. 

E. A 30-foot wide work area shall be maintained clear of objectionable materials around 
the edge of the landfill or surface impoundment construction area. 

F. Diversion ditches, either permanent or temporary, shall be constmcted in accordance 
with the Constmction Drawings or as approved by the Owner. The Contractor shall 
be responsible for constructing diversion ditches as required to divert mn-on around 
the construction area. The construction of temporary ditches not shown on the 
Construction Drawings shall not be undertaken until the Contractor's plan for 
constructing the ditches is approved by the Owner. 

G. Temporary access roads to the construction area shall be constructed in accordance 
with the Construction Drawings or as approved by the Owner. 

3.02 STOCKPILING 

A. 

W·li'P\<W>\""""""'""'"""'s"~ 
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Prior to the start of excavation and if required by the Owner, the Contractor shall 
prepare a written excavation plan. The plan shall indicate the areas and sequence of 
excavation, and the anticipated classification of the excavated material (e.g., structu~al 
fill, clay liner material). This excavation plan must be reviewed and approved by the 
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Owner. The Contractor shall take into account that the stockpiling portion of the 

excavation plan may be modified during construction based on the results of any 

conformance testing of the excavated material required by the CQA Plan. 

B. Excavated fill materials (i.e., clay liner, cover soil, etc.) shall be stockpiled in designated 

areas free of incompatible soil, clearing debris, or other objectionable materials. 

Stockpile areas will be shown on the Construction Drawings or designated by the 

Owner. 

C. Excavated material classified as spoil shall be segregated from fill and stockpiled or 

disposed of in the manner shown on the Construction Drawings or as specified by the 
Owner. 

D. The CQA Engineer shall assist in the determination of what excavation material is 

select fill or spoil material. 

E. Stockpiles of fill or spoil shall be no steeper than 3:1 (horizontal:verticai) or other slope 

approved by the Owner, graded to drain, sealed by tracking parallel to the slope with a 

dozer or other means approved by the Owner, and dressed daily during periods of 

active placement of fill taken from the stockpile. The Contractor may cover fill 

stockpiles with plastic sheeting or other material approved by the Owner in order to 

preserve the moisture content of the fill. 

F. Stockpiles that will remain out of active use for a period greater than seven months 

shall either be covered as described in this section or stabilized by revegetation in 

accordance with the requirements for revegetation given in Section 02900. 

G. The Contractor shall not remove fill material from the project site without the prior 

written approval of the Owner. 

3.03 EXCAVATION 

A. 

B. 

c. 

WWP\•02\RI.Oa2000i'-AS~ 

10/J/008 

Upon completion of site preparation, the landfill or surface impoundment shall be 

excavated to the elevations and grades for the subgrade shown on the Construction 

Drawings. The excavation shall include provisions for any leakage detection system 

sump or permanent sump shown on the Construction Drawings. All excavation work 

shall be carried out in compliance with all applicable OSHA regulations. 

During construction of the landfill or surface impoundment, the Contractor shall make 

excavations, as necessary, to ensure the drainage of water to a single area (i.e., a sump) 

to facilitate water collection and removal. A pump shall be provided for removing 

water from the sump. The pump shall have a capacity sufficient to meet the 

requirements of Section 01010 of these General Specifications. Water that 

accumulates in the sump shall be pumped to the on-site construction water tank or to 

such other location as designated by the Owner. The Contractor shall maintain the 

landfill or surface impoundment excavation in a dry and workable condition. 

Damaged work or delays caused by water from any source shall be the responsibility of 

the Contractor. 

For subgrades on slopes steeper than 5:1 (horizontal:verticai) which will serve as 

foundations for structural fill, the subgrade shall be terraced or keyed to anchor the fill 

material and prevent slip failures. Each terrace shall be at least 10 feet wide with a 
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maximum vertical elevation difference between terraces of 10 feet. Terraces shall 
generally run perpendicular to the fall line of the slope. Terraces shall have grades of 
not less than 2 percent or more than 5 percent away from the face of the embankment. 
Surface drainage shall be maintained at all times. This requirement does not apply to 
structural fills placed within the landfill or surface impoundment such as ramps or 
berms. 

D. After excavation or stripping to fmal grade, the CQA Engineer will inspect the 
subgrade on the side slopes of the landfill or surface impoundment. The CQA 
Engineer will identify areas that require additional excavation of weak or excessively 
weathered subgrade materials on the slopes of the landfill or surface impoundment 
excavation. The Owner will direct the Contractor to excavate the soft areas identified 
by the CQA Engineer. Such excavations shall be backfilled with structural fill or clay 
liner material. Backfill shall be placed and compacted in accordance with the 
requirements for structural fill given in this section. If clay liner material is used to 
backfill these areas, it shall be placed in accordance with Section 02221 of these 
General Specifications. However, permeability tests will not be required. 

E. After excavation to fmal grade, the CQA Engineer will inspect the subgrade on the 
base of the landfill or surface impoundment. The CQA Engineer may identify areas of 
the subgrade to be proofrolled. If proofrolling is necessary, the Contractor shall use a 
20-ton pneumatic-tired roller or other equipment approved by the CQA Engineer. If 
soft spots or unsuitable materials are found, the Owner may direct the Contractor to 
excavate the soft material and either fill the excavated area with the same material 
(assuming the existing material will provide adequate support if recompacted) or 
structural fill material. Backfill shall be placed and compacted in accordance with the 
requirements for structural fill given in this section or clay liner material given in 
Section 02221. 

F. The Contractor shall scarify the portion of the subgrade on the base of the landfill or 
surface impoundment that is comprised of soil and not treated for soft spots, to a 
depth of not less than 8 inches and compact it in accordance with the requirements for 
structural fill as directed by the Owner. 

G. The subgrade surface shall be seal-rolled to prevent moisture infutration unless fill is to 
be immediately placed on the subgrade. 

H. Excavation of the landfill or surface impoundment shall not be considered complete, 
and no fill shall be placed on the subgrade, until the CQA Engineer confirms that the 
minimum elevations and grades shown on the Construction Drawings have been 
achieved in the field. The Contractor shall be responsible for notifying the CQA 
Engineer that the excavation (or a significant portion thereof) is complete and the 
Contractor shall plan for the time required for the CQA Engineer to confirm the 
elevations and grades of the excavation. 

3.04 PLACEMENT AND COMPACTION OF STRUCTURAL FILL 

A. 

B. 

W·W1'\602\Rn/J<t2000P"""'S~ 
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Specific requirements for placement and compaction of structural fill shall be as 
specified herein unless other requirements are given on the Construction Drawings. 

Fill lifts after compaction shall have an average thickness of no more than 6 inches and 
a maximum thickness of no more than 7 inches. The loose thickness shall be no 
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greater than the length of the pad foot and dmm groove of the compaction equipment 
(1 to 8 inches for a CAT 825). 

C. The CQA Engineer must complete field testing of fill placed and compacted to 
determine compliance with these specifications in accordance with the CQA Plan. 
The Contractor shall not place a new lift of fill over a preceding lift until approval is 
given by the CQA Engineer. If the Contractor fails to comply with this requirement, 
he will be required to remove and replace all unauthorized work at his own expense. 

D. Prior to placement of a lift of fill, the previous compacted lift shall be thoroughly 
scarified to provide good bonding between lifts. Scarification shall be accomplished by 
raking with a grader, discing, or an alternate method approved by the Owner. 

E. The subgrade may be compacted at its natural moisture content. 

F. Unless otherwise required by the Constmction Drawings, stmctural fill shall be 
compacted at a moisture content between 3 percent dry to 3 percent wet of the 
optimum moisture content and to a minimum dry unit weight of 95 percent of the 
maximum dry unit weight determined in the modified Proctor compaction test (ASTM 
D 1557). If the moisture content of the stmctural fill is outside of the acceptable 
range, the soil shall be wetted or dried back, as appropriate. During wetting or drying, 
the soil shall be regularly disced or otherwise mixed so that uniform moisture 
conditions are obtained. 

G. The Contractor may moisture-condition fill in either the stockpile area or work area. 

H. Compaction of lifts shall be performed with an appropriately heavy, properly ballasted, 
penetrating-foot compactor subject to the approval of the CQA Engineer. 

I. The Contractor shall not place frozen fill, nor shall he place fill on frozen ground. 

]. If fill freezes during constmction, the Contractor shall remove the frozen fill, scarify 
the remaining unfrozen fill, and then place and compact new fill in accordance with 
these General Specifications. The frozen fill shall not be reused until it has thawed, 
and been thoroughly blended, and then reworked to an acceptable moisture content. 

3.05 SURVEY CONTROL 

A. 

B. 

W:WP\602\RifiOd2000PtmUI\SpmftuMII 
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The Surveyor shall survey the location and elevation of the excavation for the landfill 
or surface impoundment. He shall also survey the location and elevation of the top of 
subgrade shown on the Constmction Drawings. Surveying shall be performed in 
general accordance with Section 01010 of these General Specifications. 

The Surveyor shall provide Record Drawings of the location and elevation of the 
excavation and the top of prepared sub grade (or top of interim cover for cover 
systems) for the landfill or surface impoundment, in accordance with the requirements 
of Section 01010 of these General Specifications. The Surveyor shall submit this 
drawing to the Owner prior to the start of GCL placement or cover GCL placement 
unless otherwise approved by Owner and CQA Engineer. The Surveyor may submit 
a partial Record Drawing to obtain approval for a portion of work. The Owner will 
define the minimum requirements for a partial submittal. 
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3.06 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

3.07 PROTECTION OF WORK 

A. The Contractor shall use all means necessary to protect all materials and all 
partially-completed and completed work of these General Specifications. 

B. In the event of damage, the Owner will identify areas requiring repair, and the 
Contractor shall make all repairs and replacements necessary to the approval of the 
Owner at no additional cost to the Owner. 

C. At the end of each day, the Contractor shall verify that the entire work area was left in 
a state that promotes surface drainage off and away from the area and from fmished 
work. If threatening weather conditions are forecast, compacted surfaces shall be 
seal-rolled or covered with plastic sheeting to protect fmished work. 

3.08 REVEGETATION 

A. At the end of construction, all disturbed areas with exposed soil (including borrow 
areas, soil stockpiles, material storage areas, Contractor access roads, etc.) shall be 
graded and revegetated in accordance with the requirements for revegetation in 
Specification 02900. 

3.09 SEDIMENTATION AND EROSION CONTROL 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1s1on, 
transportation, and installation services necessary for the installation of geotextiles for 
sedimentation and erosion control during construction. The work shall be carried out 
in accordance with the requirements of Section 603 of the New Mexico State Highway 
and Transportation Department Standard Specifications for Highway and Bridge 
Construction pertaining to erosion control and silt fences. Silt fences shall be placed as 
necessary downslope of all disturbed areas, and shall remain until such areas are 
successfully revegetated. 

3.10 PERFORATIONS 

A. Perforations in the subgrade or fill resulting from CQA activities will be filled. Such 
perforations may include, but are not limited to, the following: 

B. 

c. 

W.·WP\602\Rw042000P-~ 
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1. Shelby tube sample locations; and, 
2. Sand-cone or rubber balloon test locations. 

All perforations resulting from construction and/ or CQ A activities shall be filled by 
the Contractor. The CQA Engineer will provide the Contractor with the locations of 
any perforations made as part of CQA activities. 

Perforations from construction and/ or CQA sampling act1v1t1es (except nuclear 
density tests) shall be backfilled by the Contractor with structural fill material. The 
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structural fill material shall be placed and compacted in accordance with the 
requirements of this section. 

[END OF SECTION] 
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PREPARED SUBGRADE 

Triassic Paxk Hazardous Waste Facility 
Section 02119: Prepared Subgrade 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1Ston, 
transportation, and installation services necessary for the construction of the prepared 
subgrade for the landfill or surface impoundment. The work shall be carried out in 
accordance with these General Specifications, the CQA Plan, and the Construction 
Drawings. 

1.02 RELATED SECTIONS 

A. Section 02110- Site Preparation and Earthwork 
B. Section 02221 - Clay Liner 
C. Section 02714- Geotextile filter of Cushion Layer 
D. Section 02780- Geosynthetic Clay Liner 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualifications and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 

WcWF\602\!VKJd1000PmWfo.,S~ 
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Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all testing activities outlined in the CQA Plan and 
shall account for these activities in the construction schedule. No additional costs to 
the Owner shall be allowed by the Contractor as a result of the performance of the 
CQA activities. 

Soil testing (both field and laboratory testing) required by the CQA Plan will be the 
responsibility of the CQA Engineer. All Quality Control testing required by these 
General Specifications and/ or conducted at the discretion of the Contractor shall be 
the responsibility of the Contractor. The Contractor shall cooperate with the CQA 
Engineer during all testing activities. The Contractor shall provide equipment and 
labor to assist the CQA Engineer in sampling. The Contractor shall provide access to 
all areas requiring testing. The Contractor shall repair any damage to finished work 
caused by the CQA Engineer's sampling or testing activities. 

The CQA Engineer will coordinate independent surveying. Surveying by the CQA 
Engineer does not relieve the Contractor of his responsibility to lay out, control, and 
document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
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The nonconforming area shall be reworked by the Contractor at no cost to the Owner 

until acceptable test results are obtained. 

PART 2: PRODUCTS 

2.01 MATERIAL FOR PREPARED SUBGRADE 

A. Prepared subgrade material shall be obtained from the landfill or surface 

impoundment excavation subgrade, borrow areas, or stockpiles identified by the 
Owner. 

B. Purposed subgrade shall classify as CL or CH according to USGS. 

C. Prepared subgrade may require processing of in-situ materials, borrow areas, or 

stockpiles to achieve a maximum particle size of l-inch .. 

D. The water used to increase the moisture content of the prepared subgrade shall be 

provided by the Owner. The Contractor shall maintain an accurate record of his water 

usage. 

PART 3: EXECUTION 

3.01 PREPARED SUBGRADE COMPACTION CRITERIA 

A. The compaction moisture content of the prepared subgrade material shall be between 

3 percent below and 3 percent above optimum moisture content determined in the 

modified Proctor compaction test (ASTM D1557). The minimum dry unit weight of 

the prepared subgrade shall be at least 90 percent of the maximum dry unit weight 

obtained from the modified Proctor compaction test (ASTM D1557). 

3.02 PREPARED SUBGRADE MATERIAL PLACEMENT 

A. 

B. 

c. 

D. 

E. 

WcWP\•02\RwOdl(}()()P-"S~ 
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Prepared subgrade shall be placed at the locations and to the thickness shown on the 

Construction Drawings. 

Prepared subgrade placement shall begin only after completion of all, or an approved 

portion of, excavation, structural fill, or cover soil placement in the landfill or surface 

impoundment. 

The Contractor shall not place prepared subgrade material on a surface or subgrade 

that contains debris, branches, vegetation, mud, ice, or frozen material. If frozen 

subgrade material is encountered, it shall be removed and replaced in accordance with 

these General Specifications. 

Prepared subgrade material shall be placed and compacted 111 lifts parallel to the 

underlying surface. 

If normal handling does not reduce the maximum clod size in the prepared subgrade 

material to an acceptable size, the Contractor shall use a Caterpillar SS250 soil 

stabilizer, mechanical mixer, or approved equivalent equipment to break up the clods. 
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The prepared subgrade material shall be pulverized until the maximum soil clod size is 
reduced to 1 inches or less in largest dimension. 

F. Moisture conditioning of the prepared subgrade material shall be accomplished in the 
processing area prior to prepared subgrade construction. The processing area location 
shall be approved by the Owner. Prepared subgrade material shall be moisture 
conditioned using a Caterpillar SS250 soil stabilizer or approved equivalent. If the 
prepared subgrade material is wetter than required, it shall be repeatedly mixed using a 
Caterpillar SS250 soil stabilizer, harrow, disc, grader, or equivalent to achieve drying. 

G. Prepared subgrade material shall not be placed or compacted during a sustained period 
of temperature below 32°F that results in frozen material either in place or in the 
borrow area. Prepared subgrade material may be placed and compacted during 
periods of early morning freezing temperatures if above-freezing temperatures are 
anticipated during the day. 

H. The Contractor shall not place frozen material nor shall the Contractor place material 
on frozen ground. 

I. If prepared subgrade material freezes after compaction, the Contractor shall either 
rework the material after it thaws or remove the frozen material. The Contractor shall 
then place and compact new prepared subgrade or rework the prepared subgrade 
accordance with the General Specifications. Frozen prepared subgrade shall not be 
reused until it has thawed and been reworked to an acceptable moisture content. The 
Contractor shall be responsible for protecting compacted lifts of prepared subgrade 
material from freezing. If extended freezing conditions are anticipated, the Contractor 
shall prepare a plan for approval of the Owner which outlines the measures he will take 
to protect fmished work. 

J. Prepared sub grade material shall not be placed during periods of unfavorable weather 
conditions. 

3.03 PREPARED SUBGRADE COMPACTION 

A. 

B. 

c. 

D. 

The sequence of compaction of the prepared subgrade for the landfill or surface 
impoundment shall be as described in the General Specifications or as shown on the 
Construction Drawings. 

Compaction of prepared subgrade on the landfill or surface impoundment shall be 
performed using a vibratory steel drum compactor. In areas where geomembranes will 
be installed on top of the prepared subgrade, Contractor shall prepare the surface in 
accordance with geomembrane surface preparation requirements identified in the 
geomembrane specifications. 

The daily work area shall extend a sufficient distance so as to maintain soil moisture 
conditions within an acceptable range to allow continuous operations. Desiccation and 
crusting of the lift surface shall be avoided as much as possible. 

The CQA Engineer will identify any areas of significant desiccation and crusting of a 
lift surface. The Contractor shall scarify the surface of such areas to a nominal depth 
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of 1 to 2 inches or to the depth of desiccation identified by the CQA Engineer, and 

then water condition, disc or mix as necessary, and recompact the area. 

E. Comers and other areas inaccessible to driven compaction equipment shall be 

compacted using hand operated equipment (such as a walk-behind roller) approved by 

the Owner. 

3.04 SURVEY CONTROL 

A. The Surveyor shall survey the final location and elevations of the top of the prepared 

subgrade. Surveying shall be performed in accordance with Section 01010 of these 

General Specifications. 

B. The Surveyor shall provide a Record Drawing to the Owner of the fmallocation and 

elevation of the top of the prepared subgrade. The Surveyor shall submit this drawing 

prior to liner constmction unless otherwise approved by the Owner and the CQA 

engineer. The Contractor may submit a partial record to obtain approval for a portion 

of the work. The Owner will defme the minimum requirements for a partial submittal. 

3.05 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 

at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 

specifications, the CQA Engineer will establish the extent of the nonconforming area. 

The nonconforming area shall be reworked by the Contractor at his own expense until 

acceptable test results are obtained. 

3.06 PROTECTION OF WORK 

A. 

B. 

c. 

D. 
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The Contractor shall use all means necessary to protect all materials and partially 

completed work of these General Specifications. 

In the event of damage, the CQA Engineer will identify areas requiring repair, and the 

Contractor shall make repairs and replacements necessary to the approval of the 

Owner and at no additional cost to the Owner. 

The Contractor shall minimize, to the maximum extent feasible, desiccation cracking 

of prepared subgrade material. The Contractor shall sprinkle the prepared subgrade 

with water if cracking is observed or if directed by the Owner. The Contractor may 

seal roll the surface of the prepared subgrade to reduce drying and desiccation. The 

Contractor may protect exposed surfaces using light colored or translucent 

membranes, such as Visqueen, to inhibit drying of the prepared subgrade. The CQA 

Engineer will identify areas of significant cracking of the surface of the prepared 

subgrade and the Contractor shall repair the identified area to the satisfaction of the 

Owner and at no additional cost to the Owner. 
Desiccation cracks larger than 0.2 feet deep or 0.25 inches wide shall be excavated to 

the full depth of the crack and repaired. Desiccation cracks on the prepared subgra.de 

surface less than 0.2 feet deep and 0.25 inches wide shall be moistened and compacted 

with a smooth dmm roller until the surfaces meet the requirements of the CQA pla:n. 
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3.07 PERFORATIONS 

A. Perforations in the prepared subgrade resulting from construction and CQA activities 
shall be filled. Such perforations may include, but are not limited to, the following: 

1. Nuclear density test probe locations; 
2. Shelby tube sample locations; 
3. Sand-cone or rubber-balloon test locations; and, 
4. Survey stake locations. 

B. Perforations in the prepared subgrade resulting from nuclear density tests will be filled 
by the CQA Engineer. All other perforations in the prepared sub grade resulting from 
construction and/or CQA sampling activities shall be filled by the Contractor. The 
CQA Engineer will provide the Contractor with the locations of any tests made as part 
of CQA activities, except nuclear density tests. 

C. Perforations from construction and/or CQA sampling actlvttles (except nuclear 
density tests) shall be backfilled by the Contractor with prepared subgrade material. 
The prepared subgrade material shall be placed and compacted (hand tamped) in 
accordance with the requirements of this section. Perforations in the prepared 
subgrade from nuclear density tests will be backfilled by the CQA Engineer with 
prepared sub grade material and compacted by hand tamping. 
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CLAY LINER 

Triassic Park Hazardous Waste Facility 
Section 02221: Oay Liner 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall fumish all labor, materials, tools, equipment, superv1s1on, 

transportation, and installation services necessary for the construction of the clay liner 

component of the liner system for the landful or surface impoundment. The work 

shall be carried out in accordance with these General Specifications, the CQA Plan, 

and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02110- Site Preparation and Earthwork 

B. Section 02710- Geocomposite 
C. Section 02714- Filter or Cushion Geotextile 
D. Section 02775- Geomembrane Liners 
E. Section 02780 - Geosynthetic Clay Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualifications and submittal requirements of the CQA 

Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. Work will be monitored and tested in accordance with the requirements of the CQA 

Plan. 

B. The Contractor shall be aware of all testing activities outlined in the CQA Plan and 

shall account for these activities in the construction schedule. No additional costs to 

the Owner shall be allowed by the Contractor as a result of the performance of the 

CQA activities. 

C. Soil testing (both field and laboratory testing) required by the CQA Plan will be the 

responsibility of the CQA Engineer. All Quality Control testing required by these 

General Specifications and/ or conducted at the discretion of the Contractor shall be 

the responsibility of the Contractor. The Contractor shall cooperate with the CQA 

Engineer during all testing activities. The Contractor shall provide equipment and 

labor to assist the CQA Engineer in sampling. The Contractor shall provide access to 

all areas requiring testing. The Contractor shall repair any damage to finished work 

caused by the CQA Engineer's sampling or testing activities. 
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The CQA Engineer will coordinate independent surveying. Surveying by the CQA 
Engineer does not relieve the Contractor of his responsibility to lay out, control, and 
document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results are obtained. 

PART 2: PRODUCTS 

2.01 MATERIALS 

Clay liner material may only be used for construction if it has been shown to be suitable in a test fill 
program. The test fill program will have been performed prior to construction of the landfill or surface 
impoundment, and it is not part of the work included in this General Specification. These General 
Specifications may be modified per the results of the test fill. 

A. Clay liner material shall be obtained from borrow areas or stockpiles identified by the 
Owner. 

B. Clay liner material for landfill or surface impoundment construction shall: 

c. 

PART 3: 

1. Be classified according to the Unified Soil Classification System (USCS) as CL 
or CH (ASTM D 2487) and exhibit a minimum liquid limit of 30 and a 
minimum plasticity index of 11. 

2. Have a percentage of gravel (i.e., dry weight retained on a U.S. No.4 sieve) of 
less than 15 percent. 

3. Have particles no larger than 2 inches (in largest dimension) after processing 
but prior to placement and no larger than 1 inch (in largest dimension) after 
placement and compaction. 

4. Have a hydraulic conductivity of not more than 1 x 10-7 em/sec when 
compacted in accordance with these General Specifications and tested in the 
laboratory in accordance with ASTM D 5084 at an average effective confmi.ng 
pressure of 5 psi. 

The water used to increase the moisture content of the clay liner shall be provided by 
the Owner. The Contractor shall maintain an accurate record of his water usage. 

EXECUTION 

The requirements of Part 3 may be modified based on the results of the test fill. 
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3.01 CLAY LINER COMPACTION CRITERIA 

A. The compaction moisture content and the minimum dry unit weight of on-site clay, if 

used as clay liner material, shall plot within the placement window as shown on figure 

02221-1. 

3.02 CLAY LINER PLACEMENT 

A. The clay liner shall be constructed to the elevations, grades, and thicknesses shown on 

the Construction Drawings. The thickness of the clay liner at any location shall be 

measured perpendicular to the plane of the slope at that location. 

B. Clay liner placement shall begin only after completion of all, or an approved portion of 

excavation, structural fill placement, geosynthetic installation in the landful or surface 

impoundment. Placement shall not begin until the Contractor has verified that 

prepared elevations and grades conform to the Construction Drawings and the CQA 

Engineer has completed testing and surveying required by the CQA Plan. 

C. The Contractor shall not place clay liner material on a surface or sub grade that contains 

debris, branches, vegetation, mud, ice, or frozen material. If frozen material is 

encountered, it shall be removed and replaced in accordance with these General 

Specifications. Immediately prior to clay liner placement, any wet or soft areas shall be 

proof-rolled as directed by the Owner. Any excessively wet or soft areas shall be 

excavated and replaced with properly compacted structural fill. 

D. 

E. 

F. 

The Contractor shall construct the clay liner in lifts. Each lift of the clay liner shall 

meet the minimum requirements of this General Specification. 

The average lift thickness after compaction shall be no more than 6 inches, and the 

maximum lift thickness shall be 7 inches after compaction. 

On slopes of 3:1 (horizontal:vertical) or flatter, clay liner material may either be placed 

and compacted in lifts that are parallel to the slope or in horizontal lifts. For steeper 

slopes, clay liner material shall be placed and compacted in horizontal lifts. 

G. Prior to placement of a lift of clay liner material, Contractor shall allow the CQA 

Engineer to complete field testing in accordance with the CQA Plan. The Contractor 

shall not place a new lift of clay liner material over a preceding lift until approval is 

given by the CQA Engineer. If the Contractor fails to comply with this requirement, 

he will be required by the Owner to remove and replace all unauthorized work at no 

additional cost to the Owner. 
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H. Prior to placement of a lift of clay liner material, the previous lift shall be thoroughly 
scarified to a nominal depth of about 1 to 2 inches to provide good bonding between 
lifts. Scarification shall be accomplished by discing, ripping with a grader, penetration 
by a sheepsfoot compactor or an alternative method approved by the Owner. 

I. The excessive trafficking of scarified surfaces by non-placement trucks or other 
equipment shall not be permitted during the period between scarification and 
placement of the following lift. 

J. If normal handling does not reduce the maximum clod size in on-site clay to an 
acceptable size, the Contractor shall use a Caterpillar SS250 soil stabilizer, mechanical 
mixer, or approved equivalent equipment to break up the clods. The on-site clay 
material shall be pulverized until the maximum soil clod size is reduced to 2 inches or 
less in largest dimension. 

K. Moisture conditioning of the clay liner material shall be accomplished in the processing 
area prior to clay liner construction. The processing area location shall be approved by 
the Owner. Clay liner material shall be moisture conditioned using a Caterpillar SS250 
soil stabilizer or approved equivalent. If the clay liner material is wetter than required, 
it shall be repeatedly mixed using a Caterpillar SS250 soil stabilizer, harrow disc, grader, 
or equivalent to achieve drying. 

L. No more than 3 percent moisture shall be added to the clay liner material at the time 
of compaction. Clay liner material requiring more than 3 percent moisture shall be 
removed, retumed to the processing area, and conditioned until the proper moisture 
content is achieved. If the in-place moisture content is too high, the clay may be 
dozed, windrowed, disced, and/ or otherwise mixed to facilitate drying. 

M. Clay liner material shall not be placed or compacted during a sustained period of 
temperature below 32°F that results in frozen clay, either in place or in the borrow 
area. Clay liner material may be placed and compacted during periods of early 
moming freezing temperatures if above-freezing temperatures are anticipated during 
the day. 

N. The Contractor shall not place frozen clay nor shall the Contractor place clay on 
frozen ground. 

0. If clay liner material freezes after compaction, the Contractor shall remove the frozen 
material, scarify the remaining unfrozen clay, and then place and compact new clay in 
accordance with the General Specifications. Frozen clay shall not be reused until it has 
thawed and been reworked to an acceptable moisture content. The Contractor shall 
be responsible for protecting compacted lifts of clay liner material from freezing. If 
extended freezing conditions are anticipated, the Contractor shall prepare a plan for 
approval of the Owner which outlines the measures he will take to protect finished 
work. 

P. Clay liner material shall not be placed during periods of unfavorable weather 
conditions. 

Q. The first lift of clay liner material above any geosynthetics be constructed using a 12-
inch thick loose lift. The lift shall be placed and spread using a low-ground pressure 
dozer (e.g., Caterpillar D6H LGP or other equipment approved by the Owner). 
Extreme care shall be taken during placement and spreading operations to ensure that 
the earthwork equipment does not damage the underlying geosynthetics. 

3.03 CLAY LINER COMPACTION 



A. The sequence of compaction of the clay liner for a landfill or surface impoundment 
shall be as described in the General Specifications or as shown on the Construction 
Drawings. 

B. Compaction of the clay liner for the landfill or surface impoundment shall be 
performed using a Caterpillar 825 compactor or equal. 

C. The daily work area shall extend a sufficient distance so as to maintain soil moisture 
conditions within an acceptable range to allow continuous operations. Desiccation and 
cmsting of the lift surface shall be avoided as much as possible. 

D. The CQA Engineer will identify any areas of significant desiccation and crusting of a 
lift surface. The Contractor shall scarify the surface of such areas to a nominal depth 
of 1 to 2 inches or to the depth of desiccation identified by the CQA Engineer, and 
then water condition, disc or mix as necessary, and recompact the area. 

E. The transition from an existing full-depth section of clay liner to the beginning of an 
adjacent section that is to be constructed subsequently shall be accomplished by 
sloping (cutting back) the end of the full-depth section at 3:1 (horizontal:vertical) or 
flatter, scarifying the slope of the existing full-depth liner at the transition, and then 
immediately placing the adjacent lifts of clay liner. 

F. If a dual-drum compactor which has the drums laterally separated by the operator's 
cab and the differential (such as a CAT 825) is used, one trip up and a staggered trip 
back, to cover the uncompacted area between the drums, shall be considered one pass. 
The minimum number of compactor passes on each lift of the secondary clay liner 
shall be as follows: 

1. The clay liner shall be compacted with a minimum of 10 passes of the CAT 
825 if the on-site clay is used or the number of passes determined during test 
fill constmction. 

It should be noted that more than the minimum number of passes may be necessary to 
satisfy the compaction criteria. 

G. Comers and other areas inaccessible to driven compaction equipment shall be 
compacted using hand operated equipment (such as a walk-behind roller) approved by 
the Owner. 

H. In areas where geomembranes will be installed on top of the clay liner, Contractor shall 
prepare the surface in accordance with geomembrane surface preparation 
requirements identified in the geomembrane specifications. 

3.04 SURVEY CONTROL 

A. The Surveyor shall survey the final location and elevation of the top of the clay liner. 
Surveying shall be performed in accordance with Section 01010 of these General 
Specifications. As part of this work, the Surveyor shall survey the location and 
elevation of the leak detection system sump. The survey will ensure: 

1. The specified thickness of the clay liner has been achieved. 

2. The top of the clay liner is at the grades and elevations specified on the 
contract drawings. 

B. The Surveyor shall provide a Record Drawing to the Owner of the fmallocation and 
elevation of the top of the clay liner, in accordance with the requirements of Section 
01010 of these General Specifications. The Surveyor shall submit this drawing prior to 
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additional construction unless otherwise approved by the Owner and the CQA 
engineer. The Contractor may submit a partial record to obtain approval for a portion 
of the work. The Owner will define the minimum requirements for a partial submittal. 

3.05 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 

3.06 PROTECTION OF WORK 

A. The Contractor shall use all means necessary to protect all materials and 
partially-completed and completed work of these General Specifications. 

B. In the event of damage, the CQA Engineer will identify areas requiring repair, and the 
Contractor shall make repairs and replacements necessary to the approval of the 
Owner and at no additional cost to the Owner. 

C. The Contractor shall minimize, to the maximum extent feasible, desiccation cracking of 
clay liner material. The Contractor shall sprinkle the clay with water if cracking is 
observed or if directed by the Owner. The Contractor may seal roll the surface of the 
clay to reduce drying and desiccation. The Contractor may protect exposed surfaces 
using light-colored or translucent membranes, such as Visqueen, to inhibit drying of the 
clay. The CQA Engineer will identify areas of significant cracking of the surface of the 
clay liner and the Contractor shall repair the identified area to the satisfaction of the 
Owner and at no additional cost to the Owner. 

D. The clay liner surface shall be seal rolled and made smooth and free from ruts or 
indentations at the end of every working day when precipitation is forecast and/ or at 
the completion of compaction operations in an area. 

E. The Contractor shall maintain the clay liner surface in a condition suitable for 
geomembrane installation as specified in the CQA plan until the surface is covered. 
Desiccation cracks larger than 0.2 feet deep or 0.25 inches wide shall be excavated to 
the full depth of the crack and repaired. Desiccation cracks on the liner surface less 
than 0.2 feet deep and 0.25 inches wide shall be moistened and compacted with a 
smooth drum roller until the surfaces meet the requirements of the CQA Plan. 

F. The layer of over-built material shall be removed prior to placement of overlying 
materials. The over-built material may be removed in sections to coordinate 
construction. Where the over-built material is removed, the finished surface shall be 
protected and maintained as required by the specifications. 

G. No synthetic sealants or other chemical treatments may be applied to the clay liner 
material. 

H. The CQA Engineer will issue an approval of the installation of the clay liner to the 
Owner prior to placement of material over the clay liner in accordance with the 
requirements of the CQA Plan. 

3.07 PERFORATIONS 



A. Perforations in the clay liner resulting from construction and CQA activities shall be 

filled. Such perforations may include, but are not limited to, the following: 

1. Nuclear density test probe locations; 
2. Shelby tube sample locations; 
3. Sand-cone or rubber-balloon test locations; and, 
4. Survey stake locations. 

B. Perforations in the clay liner resulting from nuclear density tests will be filled by the 

CQA Engineer. All other perforations in the clay liner resulting from construction 

and/ or CQA sampling activities shall be filled by the Contractor. The CQA Engineer 

will provide the Contractor with the locations of any tests made as part of CQA 
activities, except nuclear density tests. 

C. Perforations from construction and/ or CQA sampling act1v1t1es (except nuclear 

density tests) shall be backfilled by the Contractor with clay liner material. The clay 

liner material shall be placed and compacted (hand tamped) in accordance with the 

requirements of this section. Perforations in the clay liner from nuclear density tests 

will be backfilled by the CQA Engineer with clay liner material and compacted by 

hand tamping. 

[END OF SECTION ] 
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PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, and installation services necessary for the placement of drainage gravel 
associated with the land@l and surface impoundment. The work shall be carried out in 
accordance with these General Specifications, the CQA Plan, and the Construction 
Drawings. 

1.02 RELATED SECTIONS 

A. Section 02710 - Geocomposite Detection or Collection Layer 
B. Section 02714- Geotextile Filter or Cushion Layer 
C. Section 02718 - Polyethylene Pipe and Fittings 
D. Section 02775- Geomembrane Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

W.·Wl'\601\rv.<Jd.'OOIJP""""S~ 

10/J/OO.b 

Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 

Contractor shall account for these activities in the construction schedule. 

On-site testing as specified in the CQA Plan for the drainage gravel (which does pot 
include quality control testing at the source) will be the responsibility of the CQA 
Engineer. The Contractor shall cooperate with the CQA Engineer during all sampling 

and testing activities. The Contractor shall provide equipment and labor to assist the 
CQA Engineer in sampling. The Contractor shall provide access to all areas requiring 
testing. The Contractor will repair any damage to fmished work caused by the CQA 
Engineer's sampling and testing activities. 

Quality control testing (in accordance with Part 2.02 of this section) of the drainage 
gravel at the source shall be the responsibility of the Contractor. 

02224-1 
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PART 2: PRODUCTS 

2.01 MATERIAL FOR DRAINAGE GRAVEL 

A Drainage gravel for the work shall consist of clean, hard, durable, non-carbonate, 
rounded, sub-rounded to sub-angular particles which are free of metals, roots, trees, 
stumps, concrete, construction debris, other organic matter, and deleterious materials 
and coatings. 

B. The gravel shall be screened and washed to have a gradation (when tested in 
accordance with ASTM D 422) after placement equivalent to the following 

~ Percent Passing 

1" 100% 
3j/' 85-100% 
3/8" 12-30% 
4" 1-4% 
40" 0-1% 

C. Drainage gravel shall have a hydraulic conductivity of at least 1 em/ sec when hand 
compacted in the laboratory in 3 lifts and tested in accordance with ASTM D 2434. 

D. Drainage gravel shall have less than 30% loss when tested in accordance with ASTM C 
131 for abrasion and less than 12% loss when tested in accordance with ASTM C 88. 

E. Drainage gravel shall have less than 5 percent loss of weight, when tested for calcium 
carbonate content in accordance with ASTM D 4373. This requirement may be 
waived by the Owner if it can be otherwise demonstrated that the material contains no 
significant carbonate content. 

2.02 DRAINAGE GRAVEL SUPPLIER QUALITY CONTROL 

A 

B. 

c. 
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The Contractor shall require that the drainage gravel Supplier sample and test the 
gravel to demonstrate that the material conforms to the requirements of Part 2.01 of 
this section. The Contractor shall require the gravel Supplier provide to the Owner 
written certification along with test results, that tests have been performed on 
representative samples of the gravel material that will be delivered to the Owner's site. 
The analysis shall demonstrate that tests (i.e., ASTM D 422, ASTM D 2434, ASTM D 
4373, AASHTO T96, and AASHTO T104) have been performed and that acceptable 
results were obtained. 

If a gravel sample fails to meet the quality control requirements of this General 
Specification, the Contractor shall require the gravel Supplier to perform sufficient 
sampling and testing to identify the extent of the nonconforming material to the 
satisfaction of the CQA Engineer. The Contractor shall not use nonconforming 
material. 

The Contractor shall require that the gravel Supplier comply with the certification and 
submittal requirements of the CQA Plan. 

02224-2 
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All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

2.03 TRANSPORTATION 

A. Transportation of gravel shall be the responsibility of the Contractor. 

2.04 HANDLING AND STORAGE 

A. 

B. 

PART 3: 

Handling, stockpiling, and protection of the gravel prior to and following 
incorporation into the work is the responsibility of the Contractor. The Contractor 
shall be liable for contamination of the material incurred prior to fmal acceptance. 

The Contractor shall be responsible for storage of the gravel at the site. The 

Contractor shall store the gravel at a location approved by the Owner and in such a 
manner so that it is not contaminated by dirt, mud, vegetation, or excessive dust. 

During stockpiling, the Contractor may elect to place the gravel on a protective sheet 
and/ or to cover it to prevent contamination. The CQA Engineer will identify 
contaminated material which will be rejected by the Owner. 

EXECUTION 

3.01 PLACEMENT AND COMPACTION 

A. Gravel shall be placed at the locations and to the thicknesses shown on the 
Constmction Drawings. 

B. Gravel shall not be placed directly on the geomembrane liner. Gravel may be placed 

on top of a geotextile cushion layer, geonet, geocomposite drainage layer, or 
geomembrane rub sheet, as shown on the Constmction Drawings. Gravel may be 
placed using a backhoe, front-end loader, belt conveyor, spreader box, or other 

method approved by the Owner, as long as the ground-pressure requirements of this 
Section are not exceeded. The maximum acceptable gravel drop height is 3 feet. 

C. Final spreading of the gravel may be performed using a low ground-pressure dozer 
(Caterpillar D6H-LGP or other similar equipment approved by the CQA Engineer), 
low-ground pressure front-end loader, or by hand. The tracked equipment shall 

operate only over previously-placed gravel or other soil. The Contractor shall not 

operate equipment directly on geosynthetics. 

D. Unless otherwise specified by the Owner, the equipment used to spread gravel shall 

not exert ground pressures exceeding the following: 
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Allowable Equipment 
Ground Pressure (pJi,l 

<5 
<10 
<20 
>20 
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Thickness of Gravel 
Above Geo[Jnthetic (inches) 

12 
18 
24 
36 
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Section 02224: Drainage Gravel 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

E. The Contractor shall operate equipment in a manner that is protective of polyethylene 
pipes and underlying geosynthetics. If it is suspected that damage to polyethylene 
pipes or underlying geosynthetics may have occurred, the Owner will instruct the 
Contractor to remove the overlying material to expose the potentially-damaged 
materials. The Contractor shall repair, at his own expense, any observed damage, in 
accordance with the requirements of these General Specifications. 

F. Within 1 foot of the toe of a slope, gravel shall be spread by hand. Extreme care shall 
be taken when placing gravel to protect the installed components of the liner system. 

G. Geotexcile filter or cushion layers shall be placed as shown on the Construction 
Drawings. Geotexcile ftlter and cushion layer placement shall be in accordance with 
Section 02714 of these General Specifications. 

3.02 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Speciftcations and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 
speciftcations, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 

3.03 PROTECTION OF WORK 

A. After the gravel has been incorporated into the work, the Contractor shall maintain it 
free of ruts, depressions, and damage resulting from the hauling and handling of any 
material, equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all prior work, materials and 
completed and partially completed work of other Sections of these General 
Speciftcations. 

C. In the event of damage, the CQA Engineer will identify areas requiring repair, and the 
Contractor shall make repairs and replacements necessary, to the approval of the 
Owner at no additional cost to the Owner. 

3.04 SURVEY CONTROL 

A. 

B. 
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The Surveyor shall survey the ftnal location and elevation of the top of the drainage 
gravel. Surveying shall be performed in accordance with of Section 01010 of these 
General Specifications. 

The Surveyor shall provide a Record Drawing to the Owner of the ftnal location and 
elevation of the fmal surface of the drainage gravel, in accordance with the 
requirements of Section 01010 of these General Specifications. 
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[END OF SECTION] 
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SECTION 02225 
ROAD BASE 

Triassic Park Hazardous Waste Facility 
Section 02225: Road Base 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1S1on, 
transportation, testing, and installation services necessary for the installation of road 
base where shown on the Construction Drawings. The work shall be carried out in 
accordance with the Construction Drawings and the requirements of Section 304 of 
the New Mexico State Highway and Transportation Department Standard 
Specification for Road and Bridge Construction. 

1.02 RELATED SECTIONS 

A. Section 02230 - Subbase 
B. Section 02714- Filter or Cushion Geotextile 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

17·WP\602\""-'d2000P....;f\Sp<.,...., 
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Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. 

On-site testing as specified in the CQA Plan for the road base (which does not include 
quality control testing at the source) will be the responsibility of the CQA Engineer. 
The Contractor shall cooperate with the CQA Engineer during all sampling and testing 
act1VIt1es. The Contractor shall provide equipment and labor to assist the CQA 
Engineer in sampling. The Contractor shall provide access to all areas requiring 
testing. The Contractor will repair any damage to finished work caused by the CQA 
Engineer's sampling and testing activities. 

Quality control testing (in accordance with Part 2.02 of this section) of the road base at 
the source shall be the responsibility of the Contractor. 
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Section 02225: Road Base 

PART 2: PRODUCTS 

2.01 MATERIAL FOR ROAD BASE AGGREGATE 

A. Road base for the work shall consist of clean, hard, durable, non-carbonate, rounded, 

sub-rounded to sub-angular particles which are free of metals, roots, trees, stumps, 

concrete, construction debris, other organic matter, and deleterious materials and 

coatings. 

B. The road base shall have a gradation (when tested in accordance with ASTM D 422) of 

Type II-B aggregate as defmed in Section 304 of the New Mexico State Highway and 

Transportation Department Standard Specification for Road and Bridge Construction. 

C. Road base shall have less than 5 percent loss of weight, when tested for calcium 

carbonate content in accordance with ASTM D 4373. This requirement may be 

waived by the owner if it can be otherwise demonstrated that the material contains no 

significant carbonate content. 

2.02 ROAD BASE SUPPLIER QUALITY CONTROL 

A. The Contractor shall require that the road base Supplier sample and test the road base 

to demonstrate that the material conforms to the requirements of Part 2.01 of this 

section. The Contractor shall require the road base Supplier provide to the Owner 

written certification along with test results, that tests have been performed on 

representative samples of the road base material that will be delivered to the Owner's 

site. The analysis shall demonstrate that tests (i.e., ASTM D 422, ASTM D 2434, 

ASTM D 4373, ASTM C 131, and ASTM C 88) have been performed and that 

acceptable results were obtained. 

B. If a road base sample fails to meet the quality control requirements of this General 

Specification, the Contractor shall require the road base Supplier to perform sufficient 

sampling and testing to identify the extent of the nonconforming material to the 

satisfaction of the CQA Engineer. The Contractor shall not use nonconforming 

material. 

C. The Contractor shall require that the road base Supplier comply with the certification 

and submittal requirements of the CQA Plan. 

D. All Quality Control testing required by these General Specifications and/ or conducted 

at the discretion of the Contractor shall be the responsibility of the Contractor. 

2.03 TRANSPORTATION 

A. Transportation of road base shall be the responsibility of the Contractor. 
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2.04 HANDLING AND STORAGE 

A. 

B. 

PART 3: 

Handling, stockpiling, and protection of the road base prior to and following 
incorporation into the work is the responsibility of the Contractor. The Contractor 
shall be liable for contamination of the material incurred prior to final acceptance. 

The Contractor shall be responsible for storage of the road base at the site. The 
Contractor shall store the road base at a location approved by the Owner and in such a 
manner so that it is not contaminated by dirt, mud, vegetation, or excessive dust. 
During stockpiling, the Contractor may elect to place the road base on a protective 
sheet and/ or to cover it to prevent contamination. The CQA Engineer will identify 
contaminated material which will be rejected by the Owner. 

EXECUTION 

3.01 GRAVEL COMPACTION CRITERIA 

A. The compaction moisture content of the road base shall be between 3 percent below 
and 3 percent above optimum moisture content determined in the modified Proctor 
compaction test (ASTM D1557). The minimum dry unit weight of the road base 
aggregate shall be at least 95 percent of the maximum dry unit weight obtained from 
the modified Proctor compaction test (ASTM D1557). 

3.02 PLACEMENT AND COMPACTION 

A. 

B. 

c. 

D. 

E. 

F. 
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Road base shall be placed at the locations and to the thicknesses shown on the 
Construction Drawings 

Road base shall not be placed directly on geosynthetics unless required by the General 
Specifications or the Construction Drawings. Road base may be placed using a 
backhoe, front-end loader, belt conveyor, spreader box, or other method approved by 
the Owner in maximum 12-inch loose lifts. 

Final spreading of the road base may be performed using a dozer or grader. 
Equipment shall operate only over previously-placed road base or other soil. The 
Contractor shall not operate equipment directly on geosynthetics. 

Road base placed on top of geotextile shall have a first lift minimum thickness of 12 
inches 

The Contractor shall operate equipment in a manner that is protective of polyethylene 
pipes and underlying geosynthetics. If it is suspected that damage to polyethylene 
pipes or underlying geosynthetics may have occurred, the Owner will instruct the 
Contractor to remove the overlying material to expose the potentially-damaged 
materials. The Contractor shall repair, at his own expense, any observed damage, in 
accordance with the requirements of these General Specifications. 

Geotextile ftlter or cushion layers shall be placed as shown on the Construction 
Drawings. Geotextile @ter and cushion layer placement shall be in accordance with 
Section 02714 of these General Specifications. 
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Section 02225: Road Base 

3.03 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 

3.04 PROTECTION OF WORK 

A. After the road base has been incorporated into the work, the Contractor shall maintain 
it free of ruts, depressions, and damage resulting from the hauling and handling of any 
material, equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all prior work, materials and 
completed and partially completed work of other Sections of these General 
Specifications. 

C. In the event of damage, the CQA Engineer will identify areas requiring repair, and the 
Contractor shall make repairs and replacements necessary, to the approval of the 
Owner at no additional cost to the Owner. 

3.05 SURVEY CONTROL 

A. The Surveyor shall survey the final location and elevation of the top of the road base. 
Surveying shall be performed in accordance with of Section 01010 of these General 
Specifications. 

B. The Surveyor shall provide a Record Drawing to the Owner of the fmal location and 
elevation of the fmal surface of the road base, in accordance with the requirements of 
Section 01010 of these General Specifications. 
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[END OF SECTION] 
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SECTION 02226 
PROTECTIVE SOIL 

Triassic Patk Hazardous Waste Facility 
Section 02226: Protective Soil 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, and installation services necessary for the construction of the soil 
component of the landfill. The work shall be carried out in accordance with these 
General Specifications, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02119- Prepared Subgrade 
B. Section 02710- Geocomposite Detection or Collection Layer 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 
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Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all testing activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

Soil testing (both field and laboratory testing) required by the CQA Plan will be the 
responsibility of the CQA Engineer. All Quality Control testing required by these 
General Specifications and/ or conducted at the discretion of the Contractor shall be 
the responsibility of the Contractor. The Contractor shall cooperate with the CQA 
Engineer during all testing activities. The Contractor shall provide equipment and 
labor to assist the CQA Engineer in sampling. The Contractor shall provide access to 
all areas requiring testing. The Contractor shall repair any damage to finished work 
caused by the CQA Engineer sampling or testing activities. 

The CQA Engineer will coordinate independent surveying required by the CQA Plan. 
Surveying by the CQA Engineer does not relieve the Contractor of his responsibility 
to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results are obtained. 
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FINAL Triassic Park Hazardous Waste Facility 
Section 02226: Protective Soil 

PART 2: PRODUCTS 

2.01 MATERIALS 

A. 

B. 

PART 3: 

Soil material shall be obtained from the landfill or surface impoundment excavation or 
from on-site or off-site borrow sources. 

Soil layer material shall classify as CL, ML, SC, GC, SM, or GM according to the 
Unified Soil Classification System (ASTM D 2487) and shall have a maximum particle 
size not exceeding 3 inches. 

EXECUTION 

3.01 SOIL LAYER COMPACTION CRITERIA 

A. The Contractor shall place and compact the soil as described in this Section. 

3.02 PLACEMENT AND COMPACTION 

A. Soil material shall be placed above the waste material at the locations and to the 
thicknesses shown on the Construction Drawings. 

B. The Contractor shall not place the soil layer until the CQA Engineer confirms that the 
constructed grades and elevations of the waste meet the requirements of the 
Construction Drawings, all field testing is complete, and approved in accordance with 
the requirements of the CQA Plan. 

C. The final in-place thickness of the soil layer shall be not less than 18 inches. 

·D. The soil material shall be spread in 2 lifts. The Contractor shall not operate equipment 
directly on geomembranes, geotextiles, GCL's, or geocomposites. 

E. Unless otherwise specified by the Owner, the equipment used to haul and spread the 
soil layer in areas within 5 feet of geosynthetics shall not exert ground pressures 
exceeding the following 

F. 

Allowable Equipment 
Ground Pressure (jJJi,) 

<5 
<10 
<20 
>20 

Minimum Thickness 
of Soil Lqyer 
Above the Geo?)!nthetic {inche~) 

12 
18 
24 
36 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

Soil shall be compacted at a moisture content between 3 percent below to 3 percent 
above optimum moisture content and to a minimum dry unit weight of 90 percent of 
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the maximum dry unit weight determined in the modified Proctor compaction test 
(ASTM D 1557). 

G. In areas of heavy traffic, the thickness of the soil layer shall be increased at the 
direction of the Owner to satisfy the requirements of this Section. Heavy traffic areas 
shall be compacted with a smooth drum roller or other equipment approved by the 
Owner. 

H. The Contractor shall operate equipment in a manner that is protective of underlying 
geosynthetics. If it is suspected that any damage to the underlying geosynthetics may 
have occurred, the Owner will instruct the Contractor to remove overlying soil layer 
material to expose the geosynthetics. The Contractor shall repair, at his own expense, 
any damage of the underlying geosynthetics in accordance with these General 
Specifications. 

I. The Contractor shall minimize to the extent possible the generation of dust during 
placement of the soil layer. Water may be used for dust control if approved by the 
Owner. Chemical dust suppressants shall not be used. 

J. No soil material shall be placed or compacted during a sustained period of temperature 
below 32°F that results in frozen material, either in-place or in the borrow area. With 
the approval of the Owner, soil material may be placed and compacted during periods 
of early morning freezing temperatures if above-freezing temperatures are anticipated 
during the day. 

K. The Contractor shall not place frozen soil material nor shall he place soil material on 
frozen ground. 

L. Soil material shall not be placed during periods of precipitation or unfavorable weather 
conditions. 

3.03 SURVEY CONTROL 

A. The Surveyor shall survey the final location and elevation of the top of the soil layer 
installed by the Contractor. Surveying shall be performed in accordance with Section 
01010 of these General Specifications. 

B. The Surveyor shall provide a Record Drawing of the location and elevation of the top 
of the soil layer to the Owner in accordance with the requirements of Section 01010 of 
these General Specifications. 

3.04 FIELD QUALITY CONTROL 

A. 

B. 
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All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 
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3.05 PROTECTION OF WORK 

A. After the soil layer has been placed, the Contractor shall maintain it free of mts, 
depressions, and damage resulting from the hauling and handling of any material, 
equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all materials and 
partially-completed and completed work of these General Specifications. 

C. In the event of damage, the CQA Engineer will identify any areas requiring repair, and 
the Contractor shall make repairs and replacements necessary, to the approval of the 
Owner and at no additional cost to the Owner. 
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[END OF SECTION] 
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SECTION 02227 
VEGET AliVE COVER 

Triassic Park Hazardous Waste Facility 
Section 02227: Vegetative Cover 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, and installation services necessary for the construction of the vegetative 
cover component of the landfill. The work shall be carried out in accordance with 
these General Specifications, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02710- Geocomposite 
B. Section 02714- Filter or Cushion Geotextile 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 
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Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all testing activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

Soil testing (both field and laboratory testing) required by the CQA Plan will be the 
responsibility of the CQA Engineer. All Quality Control testing required by these 
General Specifications and/ or conducted at the discretion of the Contractor shall be 
the responsibility of the Contractor. The Contractor shall cooperate with the CQA 
Engineer during all testing activities. The Contractor shall provide equipment and 
labor to assist the CQA Engineer in sampling. The Contractor shall provide access to 
all areas requiring testing. The Contractor shall repair any damage to ftnished work 
caused by the CQA Engineer sampling or testing activities. 

The CQA Engineer will coordinate independent surveying required by the CQA Plan. 
Surveying by the CQA Engineer does not relieve the Contractor of his responsibility 
to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results are obtained. 
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Section 02227: Vegetative Cover 

PART 2: PRODUCTS 

2.01 MATERIALS 

A. 

B. 

PART 3: 

Vegetative cover material shall be obtained from the landfill or surface impoundment 

excavation or from on-site or off-site borrow sources. 

Vegetative cover material shall classify as CL, ML, SC, GC, SM, or GM according to 

the Unified Soil Classification System (ASTM D 2487) and shall have a maximum 
particle size not exceeding 3 inches. 

EXECUTION 

3.01 VEGETATIVE COVER LAYER COMPACTION CRITERIA 

A. The Contractor shall place and compact the soil as described in of this Section. 

3.02 PLACEMENT AND COMPACTION 

A. Vegetative cover material shall be placed above the cover system geocomposite at the 

locations and to the thicknesses shown on the Construction Drawings. 

B. The Contractor shall not place the vegetative soil layer until the CQA Engineer 

confirms that the constructed grades and elevations of the cover prepared subgrade 

meet the requirements of the Construction Drawings, all field testing is complete, and 

the geocomposite has been installed, tested, and approved in accordance with the 

requirements of the CQA Plan. 

C. Prior to placing the vegetative cover layer, the CQA Engineer will verify that the 

underlying geosynthetic components are free of holes, tears, excessive wrinkles, or 

foreign objects. As instructed by the Owner, the Contractor shall "work out" or repair 

all excessive wrinkles to the satisfaction of the CQA Engineer prior to placement of 

the vegetative cover. In all cases, wrinkles in the geomembrane cover shall not be of a 

size that they could fold back on themselves. 

D. The fmal in-place thickness of the vegetative cover layer shall be not less than 30 

inches. 

E. The vegetative cover material shall be spread in one lift using a low ground-pressure 

dozer (Caterpillar D6H-LGP, or other equipment approved by the Owner), 

low-ground pressure tracked front-end loader, or belt conveyor. Equipment shall 

operate only over previously-placed vegetative cover layer material. The Contractor 

shall not operate equipment directly on geomembranes, geotextiles, gels, or 

geocomposites. 

F. 

W·WP\601\RnOdlfXJO~~ 

10/J/OOsW 

Unless otherwise specified by the Owner, the equipment used to haul and spread the 

vegetative cover layer shall not exert ground pressures exceeding the following: 

A/lonJable Equipment 
Ground Pressure ~si) 
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<5 
<10 
<20 
>20 

12 
18 
24 
36 

Triassic Pru:k Hazardous Waste Facility 
Section 02227: Vegetative Cover 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

G. Vegetative cover material shall be compacted by two passes of tracked equipment such 
as a Caterpillar D6H-LGP or other equipment approved by the Owner. 

H. In areas of heavy traffic, the thickness of the vegetative cover layer shall be increased at 
the direction of the Owner to satisfy the requirements of this Section. Heavy traffic 
areas shall be compacted with a smooth drum roller or other equipment approved by 
the Owner. 

I. The Contractor shall operate equipment in a manner that is protective of underlying 
geosynthetics. If it is suspected that any damage to the underlying geosynthetics may 
have occurred, the Owner will instruct the Contractor to remove overlying vegetative 
cover material to expose the geosynthetics. The Contractor shall repair, at his own 
expense, any damage of the underlying geosynthetics in accordance with these General 
Specifications. 

J. The Contractor shall minimize to the extent possible the generation of dust during 
placement of the vegetative cover layer. Water may be used for dust control if 
approved by the Owner. Chemical dust suppressants shall not be used. 

K. No vegetative cover material shall be placed or compacted during a sustained period of 

temperature below 32°F that results in frozen material, either in-place or in the borrow 
area. With the approval of the Owner, vegetative cover material may be placed and 
compacted during periods of early morning freezing temperatures if above-freezing 
temperatures are anticipated during the day. 

L. The Contractor shall not place frozen vegetative cover material nor shall he place 
vegetative cover material on frozen ground. 

M. Vegetative cover material shall not be placed during periods of precipitation or 
unfavorable weather conditions. 

3.03 SURVEY CONTROL 

A. 

B. 
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The Surveyor shall survey the fmal location and elevation of the top of the vegetative 
cover layer installed by the Contractor. Surveying shall be performed in accordance 
with Section 01010 of these General Specifications. 

The Surveyor shall provide a Record Drawing of the location and elevation of the top 
of the vegetative cover layer to the Owner in accordance with the requirements of 
Section 01010 of these General Specifications. 
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3.04 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 

3.05 PROTECTION OF WORK 

A. After the vegetative cover layer has been placed, the Contractor shall maintain it free 
of ruts, depressions, and damage resulting from the hauling and handling of any 
material, equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all materials and 
partially-completed and completed work of these General Specifications. 

C. In the event of damage, the CQA Engineer will identify any areas requiring repair, and 
the Contractor shall make repairs and replacements necessary, to the approval of the 
Owner and at no additional cost to the Owner. 
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[END OF SECTION] 
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SECTION 02228 
PIPE BEDDING 

Triassic P:u:k Hazardous Waste Facility 
Section 02228: Pipe Bedding 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1s1on, 
transportation, and installation services necessary for the construction of pipe bedding 
material. The work shall be carried out in accordance with these General 
Specifications, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02714- Filter or Cushion Geotextile 
B. Section 02718 -Polyethylene Pipe and Fittings 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 
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Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all testing activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

Soil testing (both field and laboratory testing) required by the CQA Plan will be the 
responsibility of the CQA Engineer. All Quality Control testing required by these 
General Specifications and/ or conducted at the discretion of the Contractor shall be 
the responsibility of the Contractor. The Contractor shall cooperate with the CQA 
Engineer during all testing activities. The Contractor shall provide equipment and 
labor to assist the CQA Engineer in sampling. The Contractor shall provide access to 
all areas requiring testing. The Contractor shall repair any damage to finished work 
caused by the CQA Engineer sampling or testing activities. 

The CQA Engineer will coordinate independent surveying required by the CQA Plan. 
Surveying by the CQA Engineer does not relieve the Contractor of his responsibility 
to lay out, contro~ and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results are obtained. 
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PART 2: PRODUCTS 

Triassic P:u:k Hazardous Waste Facility 
Section 02228: Pipe Bedding 

2.01 MATERIALS 

A. 

B. 

PART 3: 

Pipe bedding material shall be obtained from the landfill or surface impoundment 
excavation or from on-site or off-site borrow sources. 

Pipe bedding material shall classify as ML, SM, SP, SW, or GM according to the 
Unified Soil Classification System (ASTM D 2487) and shall have a maximum particle 
size not exceeding 1 inches. 

EXECUTION 

3.01 PIPE BEDDING COMPACTION CRITERIA 

A. The Contractor shall place and compact the soil as described in of this Section. 

3.02 PLACEMENT AND COMPACTION 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

WWl'\•Cil\~-S~ 
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Pipe bedding shall be placed at the locations and to the thicknesses shown on the 
Construction Drawings. 

The Contractor shall not place the pipe bedding material until the CQA Engineer 
confirms that the constructed grades and elevations of the underlying materials meet 
the requirements of the Construction Drawings, all field testing is complete, and the 
underlying materials have been installed, tested, and approved in accordance with the 
requirements of the CQA Plan. 

Prior to placing the pipe bedding material, the CQA Engineer will verify that the 
underlying geosynthetic components are free of holes, tears, excessive wrinkles, or 

foreign objects. As instructed by the Owner, the Contractor shall "work out" or repair 

all excessive wrinkles to the satisfaction of the CQA Engineer prior to placement of 
the pipe bedding. In all cases, wrinkles in the geomembrane shall not be of a size that 

they could fold back on themselves. 

Pipe bedding may be placed using a backhoe, front-end loader, belt conveyor, spreader 

box, or other method approved by the Owner. The maximum drop height is 3 feet. 

The pipe bedding material shall be shovel sliced into the haunches of the pipe. 

Contractor shall not operate equipment directly on geosynthetics when placing pipe 
bedding material. 

The Contractor shall operate equipment in a manner that is protective of underlying 

polyethylene pipes and geosynthetics. If it is suspected that any damage to the 
underlying polyethylene pipes or geosynthetics may have occurred, the Owner will 
instruct the Contractor to remove overlying pipe bedding material to expose the 

potentially damaged materials. The Contractor shall repair, at his own expense, any 
damage of the underlying materials in accordance with these General Specifications. 
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Section 02228: Pipe Bedding 

H. No pipe bedding material shall be placed or compacted during a sustained period of 

temperature below 32°F that results in frozen material, either in-place or in the borrow 
area. With the approval of the Owner, pipe bedding material may be placed and 
compacted during periods of early morning freezing temperatures if above-freezing 
temperatures are anticipated during the day. 

I. The Contractor shall not place frozen pipe bedding material. 

J. Pipe bedding material shall not be placed during periods of precipitation or 
unfavorable weather conditions. 

K. Pipe bedding material shall be compacted with two passes of a hand operated vibrating 
compactor such as a hand tamper or walk-behind vibrating compactor or other 
method approved by the Owner. 

3.03 SURVEY CONTROL 

A. The Surveyor shall survey the final location and elevation of the top of the pipe 
bedding material installed by the Contractor. Surveying shall be performed in 
accordance with Section 01010 of these General Specifications. 

B. The Surveyor shall provide a Record Drawing of the location and elevation of the top 
of the pipe bedding material to the Owner in accordance with the requirements of 
Section 01010 of these General Specifications. 

3.04 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 

3.05 PROTECTION OF WORK 

A. After the pipe bedding material has been placed, the Contractor shall maintain it free 
of ruts, depressions, and damage resulting from the hauling and handling of any 
material, equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all materials and 
partially-completed and completed work of these General Specifications. 

C. In the event of damage, the CQA Engineer will identify any areas requiring repair, and 
the Contractor shall make repairs and replacements necessary, to the approval of the 
Owner and at no additional cost to the Owner. 
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[END OF SECTION] 
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SECTION 02229 
SELECT SUBBASE 

Triassic PukHaza.rdous Waste Facility 
Section 02229: Select Subbase 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1s1on, 
transportation, testing, and installation services necessary for the installation of select 
subbase where shown on the Construction Drawings. The work shall be carried out in 
accordance with these General Specifications, the CQA Plan, and the Construction 
Drawings. 

1.02 RELATED SECTIONS 

A. Section 02710- Geocomposite Detection or Collection Layer 
B. Section 02714 - Filter or Cushion Geotextile 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

PART 2: 

Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. 

On-site testing as specified in the CQA Plan for the select subbase (which does not 
include quality control testing at the source) will be the responsibility of the CQA 
Engineer. The Contractor shall cooperate with the CQA Engineer during all sampling 
and testing activities. The Contractor shall provide equipment and labor to assist the 
CQA Engineer in sampling. The Contractor shall provide access to all areas requiring 
testing. The Contractor will repair any damage to finished work caused by the CQA 
Engineer's sampling and testing activities. 

Quality control testing (in accordance with Part 2.02 of this section) of the select 
subbase at the source shall be the responsibility of the Contractor. 

PRODUCTS 

2.01 MATERIAL FOR SELECT SUBBASE 

A. 

W·WP\601\Rftl0d2000PWII#I\S~ 
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Select subbase for the work shall consist of clean, hard, durable, non-carbonate, 
rounded, sub-rounded to sub-angular particles which are free of metals, roots, trees, 
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Section 02229: Select Subbase 

stumps, concrete, constmction debris, other organic matter, and deleterious materials 
and coatings. 

B. The select subbase shall be screened and washed to have a gradation (when tested in 

accordance with ASTM D 422) after placement equivalent to the following: 

#10 
#20 
#40 
#60 
#100 
#200 

Percent Passing 

100 
50-80 
30-60 
10-40 
0-30 
0-10 
0-2 

C. Select subbase shall have less than 5 percent loss of weight, when tested for calcium 

carbonate content in accordance with ASTM D 4373. This requirement may be 

waived by the owner if it can be otherwise demonstrated that the material contains no 

significant carbonate content. 

2.02 SELECT SUBBASE SUPPLIER QUALITY CONTROL 

A. The Contractor shall require that the select subbase Supplier sample and test the select 
subbase to demonstrate that the material conforms to the requirements of Part 2.01 of 

this section. The Contractor shall require the select subbase Supplier provide to the 

Owner written certification along with test results, that tests have been performed on 

representative samples of the material that will be delivered to the Owner's site. The 
analysis shall demonstrate that tests (i.e., ASTM D 422, ASTM D 2434, ASTM D 4373, 

ASTM C 131, and ASTM C 88) have been performed and that acceptable results were 

obtained. 

B. If a select subbase sample fails to meet the quality control requirements of this General 
Specification, the Contractor shall require the Supplier to perform sufficient sampling 

and testing to identify the extent of the nonconforming material to the satisfaction of 

the CQA Engineer. The Contractor shall not use nonconforming material. 

C. The Contractor shall require that the gravel Supplier comply with the certification and 

submittal requirements of the CQA Plan. 

D. All Quality Control testing required by these General Specifications and/ or conducted 

at the discretion of the Contractor shall be the responsibility of the Contractor. 

2.03 TRANSPORTATION 

A. Transportation of select subbase shall be the responsibility of the Contractor. 
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Section 02229: Select Subbase 

2.04 HANDLING AND STORAGE 

A. 

B. 

PART 3: 

Handling, stockpiling, and protection of the select subbase prior to and following 

incorporation into the work is the responsibility of the Contractor. The Contractor 

shall be liable for contamination of the material incurred prior to final acceptance. 

The Contractor shall be responsible for storage of the select subbase at the site. The 

Contractor shall store the select subbase at a location approved by the Owner and in 

such a manner so that it is not contaminated by dirt, mud, vegetation, or excessive 

dust. During stockpiling, the Contractor may elect to place the select subbase on a 

protective sheet and/ or to cover it to prevent contamination. The CQA Engineer will 

identify contaminated material which will be rejected by the Owner. 

EXECUTION 

3.01 SELECT SUBBASE COMPACTION CRITERIA 

A. The compaction moisture content of the select subbase shall be between 3 percent and 

3 percent above optimum moisture content determined in the modified Proctor 

compaction test (ASTM D 1557). The minimum dry unit weight of the select subbase 

shall be at least 95 percent of the maximum dry unit weight obtained from the 

modified Proctor compaction test (ASTM D 1557). 

3.02 PLACEMENT AND COMPACTION 

A. Select subbase shall be placed at the locations and to the thicknesses shown on the 

Construction Drawings 

B. Select subbase shall not be placed directly on geosynthetics unless required by the 

General Specifications or Construction Drawings. Select subbase may be placed using 

a backhoe, front-end loader, belt conveyor, spreader box, or other method approved 

by the Owner in maximum 12-inch loose lifts. 

C. Final spreading of the select subbase may be performed using a low ground-pressure 

dozer (Caterpillar D6H-LGP or other similar equipment approved by the CQA 

Engineer), low-ground pressure front-end loader, or by hand. The tracked equipment 

shall operate only over previously-placed select subbase or other soil. The Contractor 

shall not operate equipment directly on geosynthetics. 

D. Unless otherwise specified by the Owner, the equipment used to spread select subbase 

shall not exert ground pressures exceeding the following: 

Alfon;able Equipment 
Ground Pressure (ps~) 

<5 
<10 
<20 
>20 

02229-3 

Thickness of Gravel 
Above Geos;ynthetic (inche~l 

12 
18 
24 
36 
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The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

E. The Contractor shall operate equipment in a manner that is protective of polyethylene 
pipes and underlying geosynthetics. If it is suspected that damage to polyethylene 
pipes or underlying geosynthetics may have occurred, the Owner will instruct the 
Contractor to remove the overlying material to expose the potentially-damaged 
materials. The Contractor shall repair, at his own expense, any observed damage, in 
accordance with the requirements of these General Specifications. 

3.03 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 

3.04 PROTECTION OF WORK 

A. After the select subbase has been incorporated into the work, the Contractor shall 
maintain it free of ruts, depressions, and damage resulting from the hauling and 
handling of any material, equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all prior work, materials and 
completed and partially completed work of other Sections of these General 
Specifications. 

C. In the event of damage, the CQA Engineer will identify areas requiring repair, and the 
Contractor shall make repairs and replacements necessary, to the approval of the 
Owner at no additional cost to the Owner. 

3.05 SURVEY CONTROL 

A. The Surveyor shall survey the final location and elevation of the top of the select 
subbase. Surveying shall be performed in accordance with of Section 01010 of these 
General Specifications. 

B. The Surveyor shall provide a Record Drawing to the Owner of the final location and 
elevation of the final surface of the road base, in accordance with the requirements of 
Section 01010 of these General Specifications. 
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[END OF SECTION ] 
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SECTION 02230 
SUBBASE 

Triassic Park Hazardous Waste Facility 
Section 02230: Subbase 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, testing, and installation services necessary for the installation of subbase 
where shown on the Construction Drawings. The work shall be carried out in 

accordance with these General Specifications, the CQA Plan, and the Construction 

Drawings. 

1.02 RELATED SECTIONS 

A. Section 02110 - Site Preparation and Earthwork 
B. Section 02225 - Road Base 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 

F. 
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Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 

additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

On-site testing as specified in the CQA Plan for the subbase (which does not include 
quality control testing at the source) will be the responsibility of the CQA Engineer. 

The Contractor shall cooperate with the CQA Engineer during all sampling and testing 

acbvtues. The Contractor shall provide equipment and labor to assist the CQA 
Engineer in sampling. The Contractor shall provide access to all areas requiring 

testing. The Contractor will repair any damage to finished work caused by the CQA 

Engineer's sampling and testing activities. 

Quality control testing of the subbase at the source shall be the responsibility of the 
Contractor. 

The CQA Engineer will coordinate independent surveying required by the CQA Plan. 
Surveying by the CQA Engineer does not relieve the Contractor of his responsibility 

to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specification, the CQA Engineer will establish the extent of the nonconforming area. 
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The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results area obtained. 

PART 2: PRODUCTS 

2.01 MATERIAL FOR SUBBASE 

A. Subbase for the work shall obtained from the landfill or surface impoundment 
excavation or from on-site or off-site borrow sources. Subbase material shall be free 
of metals, roots, trees, stumps, concrete, construction debris, other organic matter, and 
deleterious materials and coatings. 

B. 

PART 3: 

The subbase shall classify as SM, SW, GM, or GW according to the Unified Soil 
Classification System (ASTM D2487) and shall have a maximum particle size of 3 
inches. 

EXECUTION 

3.01 SUBBASE COMPACTION CRITERIA 

A. The compaction moisture content of the subbase shall be between 3 percent and 3 
percent above optimum moisture content determined in the modified Proctor 
compaction test (ASTM D 1557). The minimum dry unit weight of the subbase shall 
be at least 95 percent of the maximum dry unit weight obtained from the modified 
Proctor compaction test (ASTM D 1557). 

3.02 PLACEMENT AND COMPACTION 

A. 

B. 

c. 

D. 
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Subbase shall be placed at the locations and to the thicknesses shown on the 
Construction Drawings 

Subbase shall not be placed directly on geosynthetics unless required by the General 
Specifications or Construction Drawings. Subbase may be placed using a backhoe, 
front-end loader, belt conveyor, spreader box, or other method approved by the 
Owner in maximum 12-inch loose lifts. 

Final spreading of the subbase may be performed using a low ground-pressure dozer 
(Caterpillar D6H-LGP or other similar equipment approved by the CQA Engineer), 
low-ground pressure front-end loader, or by hand. The tracked equipment shall 
operate only over previously-placed subbase or other soil. The Contractor shall not 
operate equipment directly on geosynthetics. 

Unless otherwise specified by the Owner, the equipment used to spread subbase shall 
not exert ground pressures exceeding the following: 
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Allowable Equipment 
Ground Pressure (Psi) 

<5 
<10 
<20 
>20 

Triassic Park Hazardous Waste Facility 
Section 02230: Subbase 

Thickness of Gravel 
Above Geo[)mthetic (jnches_) 

12 
18 
24 
36 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 

of equipment operating at ground pressures greater than 65 psi will be evaluated by the 

Owner at the Contractor's expense. 

E. The Contractor shall operate equipment in a manner that is protective of polyethylene 

pipes and underlying geosynthetics. If it is suspected that damage to polyethylene 

pipes or underlying geosynthetics may have occurred, the Owner will instmct the 

Contractor to remove the overlying material to expose the potentially-damaged 

materials. The Contractor shall repair, at his own expense, any observed damage, in 

accordance with the requirements of these General Specifications. 

3.03 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 

at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 

specifications, the CQA Engineer will establish the extent of the nonconforming area. 

The nonconforming area shall be reworked by the Contractor at his own expense until 

acceptable test results are obtained. 

3.04 PROTECTION OF WORK 

A. After the subbase has been incorporated into the work, the Contractor shall maintain it 

free of mts, depressions, and damage resulting from the hauling and handling of any 

material, equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all prior work, materials and 

completed and partially completed work of other Sections of these General 

Specifications. 

C. In the event of damage, the CQA Engineer will identify areas requiring repair, and the 

Contractor shall make repairs and replacements necessary, to the approval of the 

Owner at no additional cost to the Owner. 

3.05 SURVEY CONTROL 

A. 

B. 
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The Surveyor shall survey the fmallocation and elevation of the top of the road base. 

Surveying shall be performed in accordance with of Section 01010 of these General 

Specifications. 

The Surveyor shall provide a Record Drawing to the Owner of the fmal location and 

elevation of the final surface of the road base, in accordance with the requirements of 

Section 01010 of these General Specifications. 
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[END OF SECTION ] 
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SECTION 02231 
FOUNDATION SAND 

Triassic Park Hazardous Waste Facility 
Section 02231: Foundation Sand 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, testing, and installation services necessary for the installation of 
foundation sand where shown on the Construction Drawings. The work shall be 
carried out in accordance with these General Specifications, the CQA Plan, and the 
Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02110- Site Preparation and Earthwork 
B. Section 02718- Polyethylene Pipe and Fittings 
C. Section 02775 - Geomembrane Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 

F. 
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Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

On-site testing as specified in the CQA Plan for the foundation sand will be the 
responsibility of the CQA Engineer. The Contractor shall cooperate with the CQA 
Engineer during all sampling and testing activities. The Contractor shall provide 
equipment and labor to assist the CQA Engineer in sampling. The Contractor shall 
provide access to all areas requiring testing. The Contractor will repair any damage to 
fmished work caused by the CQA Engineer's sampling and testing activities. 

Quality control testing of the foundation sand at the source shall be the responsibility 
of the Contractor. 

The CQA Engineer will coordinate independent surveying required by the CQA Plan. 
Surveying by the CQA Engineer does not relieve the Contractor of his responsibility 
to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specification, the CQA Engineer will establish the extent of the nonconforming area. 
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The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results area obtained. 

PART 2: PRODUCTS 

2.01 MATERIAL FOR FOUNDATION SAND 

A. Foundation sand for the work shall obtained from the landfill or surface impoundment 
excavation or from on-site or off-site borrow sources. Foundation sand material shall 
be free of metals, roots, trees, stumps, concrete, construction debris, other organic 
matter, and deleterious materials and coatings. 

B. 

PART 3: 

The foundation sand shall classify as SM or SW according to the Unified Soil 
Classification System (ASTM D2487) and shall have a maximum particle size of 1/4 
inches. 

EXECUTION 

3.01 FOUNDATION SAND COMPACTION CRITERIA 

A. The compaction moisture content of the foundation sand shall be between 3 percent 
and 3 percent above optimum moisture content determined in the modified Proctor 
compaction test (ASTM D 1557). The minimum dry unit weight of the foundation 
shall be at least 95 percent of the maximum dry unit weight obtained from the 
modified Proctor compaction test (ASTM D 1557). 

3.02 PLACEMENT AND COMPACTION 

A. 

B. 

c. 

D. 

W.·WP\602\R.tw0d2000Ptmr:ii\.S~ 
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Foundation sand shall be placed at the locations and to the thicknesses shown on the 
Construction Drawings 

Foundation sand shall not be placed directly on geosynthetics unless required by the 
General Specifications or Construction Drawings. Foundation sand may be placed 
using a backhoe, front-end loader, belt conveyor, spreader box, or other method 
approved by the Owner in maximum 12-inch loose lifts. 

Final spreading of the foundation sand may be performed using a low ground-pressure 
dozer (Caterpillar D6H-LGP or other similar equipment approved by the CQA 
Engineer), low-ground pressure front-end loader, or by hand. The tracked equipment 
shall operate only over previously-placed foundation sand or other soil. The 
Contractor shall not operate equipment directly on geosynthetics. 

Unless otherwise specified by the Owner, the equipment used to spread subbase shall 
not exert ground pressures exceeding the following: 
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Allowable Equipment 
Ground Presrure (pri,! 

<5 
<10 
<20 
>20 

Triassic Patk. Hazardous Waste Facility 
Section 02231: Foundation Sand 

Thickness of Gravel 
Above Geo[)'nthetic (inches J 

12 
18 
24 
36 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

E. The Contractor shall operate equipment in a manner that is protective of polyethylene 
pipes and underlying geosynthetics. If it is suspected that damage to polyethylene 
pipes or underlying geosynthetics may have occurred, the Owner will instruct the 
Contractor to remove the overlying material to expose the potentially-damaged 
materials. The Contractor shall repair, at his own expense, any observed damage, in 
accordance with the requirements of these General Specifications. 

3.03 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 

3.04 PROTECTION OF WORK 

A. After the foundation sand has been incorporated into the work, the Contractor shall 
maintain it free of ruts, depressions, and damage resulting from the hauling and 
handling of any material, equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all prior work, materials and 
completed and partially completed work of other Sections of these General 
Specifications. 

C. In the event of damage, the CQA Engineer will identify areas requiring repair, and the 
Contractor shall make repairs and replacements necessary, to the approval of the 
Owner at no additional cost to the Owner. 

3.05 SURVEY CONTROL 

A. 

B. 
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The Surveyor shall survey the fmallocation and elevation of the top of the road base. 
Surveying shall be performed in accordance with of Section 01010 of these General 
Specifications. 
The Surveyor shall provide a Record Drawing to the Owner of the fmallocation and 
elevation of the final surface of the road base, in accordance with the requirements of 
Section 01010 of these General Specifications. 
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[END OF SECTION ] 
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SECTION 02232 
PROTECTIVE SOIL LAYER 

Triassic Parle Hazardous Waste Facility 
Section 02232: Protective Soil Layer 

PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, and installation services necessary for the construction of the protective 
soil layer component of the landfill. The work shall be carried out in accordance with 
these General Specifications, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02710 - Geocomposite 
B. Section 02714- Filter or Cushion Geotext:ile 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 

W·WP\602\RA!Jd2000P,.if\Sf>"iftuli-
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Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The Contractor shall be aware of all testing activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

Soil testing (both field and laboratory testing) required by the CQA Plan will be the 
responsibility of the CQA Engineer. All Quality Control testing required by these 
General Specifications and/ or conducted at the discretion of the Contractor shall be 
the responsibility of the Contractor. The Contractor shall cooperate with the CQA 
Engineer during all testing activities. The Contractor shall provide equipment and 
labor to assist the CQA Engineer in sampling. The Contractor shall provide access to 
all areas requiring testing. The Contractor shall repair any damage to fmished work 
caused by the CQA Engineer sampling or testing activities. 

The CQA Engineer will coordinate independent surveying required by the CQA Plan. 
Surveying by the CQA Engineer does not relieve the Contractor of his responsibility 
to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results are obtained. 
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PART 2: PRODUCTS 

2.01 MATERIALS 

A. 

B. 

PART 3: 

Protective soil layer material shall be obtained from the landfill or surface 
impoundment excavation or from on-site or off-site borrow sources identified by the 
Owner. 

Protective soil layer material shall classify as CL, ML, SC, GC, SM, or GM according to 
the Unified Soil Classification System (ASTM D 2487) and shall have a maximum 
particle size not exceeding 2 inches. 

EXECUTION 

3.01 PROTECTIVE SOIL LAYER COMPACTION CRITERIA 

A. The Contractor shall place and compact the soil as described in this Section. 

3.02 PLACEMENT AND COMPACTION 

A. Protective soil layer material shall be placed at the locations and to the thicknesses 
shown on the Construction Drawings. 

B. The Contractor shall not place the protective soil layer until the CQA Engineer 
confirms that the constructed grades and elevations of the underlying materials meet 
the requirements of the Construction Drawings, all field testing is complete, the 
underlying materials have been installed, tested, and approved in accordance with the 
requirements of the CQA Plan. 

C. Prior to placing the protective soil layer, the CQA Engineer will verify that the 
underlying geosynthetic components are free of holes, tears, excessive wrinkles, or 
foreign objects. As instructed by the Owner, the Contractor shall "work out" or repair 
all excessive wrinkles to the satisfaction of the CQA Engineer prior to placement of 
the protective soil layer. 

D. The fmal in-place thickness of the protective soil layer shall be not less than 24 inches 
or as shown on the drawings. 

E. The protective soil material shall be spread in one lift using a low ground pressure 
dozer (Caterpillar D6H-LGP, or other equipment approved by the Owner), low 
ground pressure tracked front-end loader, or belt conveyor. Equipment shall operate 
only over previously placed protective soil layer material. The Contractor shall not 
operate equipment directly on geosynthetics. 

F. Unless otherwise specified by the Owner and to prevent damage of the liner system, 
the equipment used to haul and spread the protective soil layer shall not exert ground 
pressures exceeding the following 

W•li'P\601\~P..-1\S-
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AUowable Equipment 
Ground Pressure (p~l 
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of Protective Soil Lqyer 
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<5 
<10 
<20 
>20 

Triassic Pru:kHazardous Waste Facility 
Section 02232: Protective Soil Layer 

12 
18 
24 
36 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

G. Protective soil layer material shall be compacted by two passes of tracked equipment 
such as a Caterpillar D6H-LGP or other equipment approved by the Owner. 

H. In areas of heavy traffic, the thickness of the protective soil layer shall be increased at 
the direction of the Owner to satisfy the requirements of this Section. Heavy traffic 
areas shall be compacted with a smooth drum roller or other equipment approved by 
the Owner. 

I. The Contractor shall operate equipment in a manner that is protective of underlying 
geosynthetics. If it is suspected that any damage to the underlying geosynthetics may 
have occurred, the Owner will instruct the Contractor to remove overlying protective 
soil layer material to expose the geosynthetics. The Contractor shall repair, at his own 
expense, any damage of the underlying geosynthetics in accordance with these General 
Specifications. 

]. The Contractor shall minimize to the extent possible the generation of dust during 
placement of the protective soil layer. Water may be used for dust control if approved 
by the Owner. Chemical dust suppressants shall not be used. 

K. No protective soil layer material shall be placed or compacted during a sustained 

period of temperature below 32°F that results in frozen material, either in-place or in 
the borrow area. With the approval of the Owner, protective soil layer material may be 
placed and compacted during periods of early morning freezing temperatures if above 
freezing temperatures are anticipated during the day. 

L. The Contractor shall not place frozen protective soil layer material nor shall he place 
protective soil layer material on frozen ground. 

M. Protective soil layer material shall not be placed during periods of precipitation or 
unfavorable weather conditions. 

3.03 SURVEY CONTROL 

A. 

B. 

W.·W'P\602\IWJd2000Pmllii\,S~ 
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The Surveyor shall survey the fmal location and elevation of the top of the protective 
soil layer installed by the Contractor. Surveying shall be performed in accordance with 
Section 01010 of these General Specifications. 

The Surveyor shall provide a Record Drawing of the location and elevation of the top 
of the protective soil layer to the Owner in accordance with the requirements of 
Section 01010 of these General Specifications. 

02232-3 
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3.04 FIELD QUALITY CONTROL 

A. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

B. If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at his own expense until 
acceptable test results are obtained. 

3.05 PROTECTION OF WORK 

A. After the protective soil layer has been placed, the Contractor shall maintain it free of 
ruts, depressions, and damage resulting from the hauling and handling of any material, 
equipment, tools, etc. 

B. The Contractor shall use all means necessary to protect all materials and 
partially-completed and completed work of these General Specifications. 

C. In the event of damage, the CQA Engineer will identify any areas requiring repair, and 
the Contractor shall make repairs and replacements necessary, to the approval of the 
Owner and at no additional cost to the Owner. 

W·ll'P\60;>\RdJd2000P""""SP'~ 
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[END OF SECTION ] 
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SECTION 0271 0 
GEOCOMPOSITE 

Triassic Park Hazardous Waste Facility 
Section 02710: Geocomposite 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1s1on, 

transportation, and installation services necessary for the installation of the 

geocomposite layer of the landfill or surface impoundment. The work shall be carried 

out in accordance with these General Specifications, Supplemental Specifications, the 

CQA Plan, and the Construction Drawings. 

B. This specification shall also apply to geocomposite installation in the truck roll off area 

and truck wash facility, unless otherwise indicated on the drawings. 

1 .02 RELATED SECTIONS 

A. Section 02221 - Clay Liner 
B. Section 02229 - Select Subbase 
C. Section 02714- Filter or Cushion Geotextile 
D. Section 02232- Protective Soil Layer 
E. Section 02775 - Geomembrane Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 

Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

W·WP\60:1\RwOdlOOOP'"'""S,..,.._ 
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Work will be monitored and tested in accordance with the :requirements of the CQA 

Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 

Contractor shall account for these activities in the construction schedule. No 

additional costs to the Owner shall be allowed by the Contractor as a result of the 

performance of the CQA activities. 

If testing is not completed prior to delivery to the site, the Contractor shall deliver 

geocomposite to the site at least 14 calendar days prior to installation to allow sufficient 

time for testing required by the CQA Plan. 

Any geocomposite rolls that do not meet the requirements of these General 

Specifications will be :rejected. The Contractor shall replace the rejected material with 

new material that conforms to the specification requirements, at no additional cost to 

the Owner. 
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E. 

Triassic Puk Hazardous Waste Facility 
Section 02710: Geocomposite 

If the CQA Engineer's test indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results are obtained. 

PART 2: PRODUCTS 

2.01 GEOCOMPOSITE PROPERTIES 

A. The Contractor shall require that the geocomposite Manufacturer furnish material with 
minimum average roll values, as defmed by the Federal Highway Administration 
(FHWA), meeting or exceeding the criteria specified in Table 02710-1. The 
Contractor shall require that the Manufacturer provide results for tests performed 
using the procedures listed in Table 02710-1, as well as a certification that the material 
delivered to the site meets or exceeds the specified values. 

B. In addition to the property values listed in Table 02710-1, the geocomposite shall: 

1. Retain its structure during handling, placement, and long-term service. 

2. Be capable of withstanding outdoor (i.e., ultra-violet light) exposure for a 
minimum of 30 days with no measurable degradation in the specified physical 
properties. 

3. Meet any additional requirements of the Construction Drawings. 

4. Be manufactured with a geonet that does not contain any reclaimed polymer, 
nor any foaming or blowing agents. 

5. Consist of a geonet with a geotextile bonded to both sides of geonet. 

2.02 MANUFACTURING QUALITY CONTROL 

A. 

B. 

c. 

W.IPP\602\lln0d2oo0-SP"'.,.._, 
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The Contractor shall require that the geocomposite Manufacturer sample and test the 
geocomposite to demonstrate that the material conforms to the requirements of these 
General Specifications. All Quality Control testing required by these General 
Specifications and/ or conducted at the discretion of the Contractor shall be the 
responsibility of the Contractor. Test results shall be provided to the Owner. 
Sampling shall, in general, be performed on sacrificial portions of the geocomposite 
material such that repair is not required. The Contractor shall require that the 
geocomposite Manufacturer sample and test the geocomposite at a minimum of once 
every 50,000 ft2 and perform manufacturing quality control tests as indicated in Table 
02710-1. 

Any geocomposite sample that does not comply with these General Specifications shall 
result in rejection of the roll from which the sample was obtained. The Contractor 
shall replace any rejected rolls at no additional cost to the Owner. 

If a geocomposite sample fails to meet the quality control requirements of this General 
Specification the Contractor shall require that the geocomposite Manufacturer sample 
and test each roll manufactured in the same lot, or at the same time, as the failing roll. 

02710-2 
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Sampling and testing of rolls shall continue until a pattern of acceptable test results as 

determined by the CQA Engineer is established. 

D. Additional sample testing may be performed, at the geocomposite Manufacturer's 

discretion and expense, to more closely identify any non-complying rolls and/ or to 

qualify individual rolls. 

E. If required by the Owner, the Contractor shall require the geocomposite Manufacturer 

to retain a coupon of geocomposite (10 feet by 2 feet) provided for the project for 

every 20,000 ft2 of geocomposite produced for the project until the work is accepted 

by the Owner. 

F. The Contractor shall require that the geocomposite Manufacturer comply with the 

certification and submittal requirements of the CQA Plan. 

2.03 LABELING 

A. Geocomposite rolls shall be labeled with the following information. 

1. Name of Manufacturer; 
2. Product identification; 
3. Lot number; 
4. Roll number; and, 
5. Roll dimensions. 

B. If any special handling is required, it shall be so marked on the geocomposite itself, 

e.g., "This Side Up" or "This Side Against Soil To Be Retained". 

2.04 TRANSPORTATION 

A. Transportation of the geocomposite shall be the responsibility of the Contractor. The 

Contractor shall be liable for damage to the geocomposite incurred prior to and during 

transportation to the site. The Contractor shall replace damaged rolls at no additional 

cost to the Owner. 

2.05 HANDLING AND STORAGE 

A. 

B. 

c. 

W·WP\60:!\~-s~ 
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Geocomposite shall be shipped and stored in watertight and opaque protective covers. 

Handling, storage, and care of the geocomposite prior to and following incorporation 

into the work is the responsibility of the Contractor. The Contractor shall be liable for 

damage to the material incurred prior to fmal acceptance by the Owner. The 

Contractor shall repair damage in accordance with Part 3.03 of this section and at no 

additional cost the Owner. 

The Contractor shall be responsible for storage of the geocomposite at the site. The 

geocomposite shall be stored off the ground and out of direct sunlight and shall be 

protected from puncture, cutting, and excessive heat, cold, moisture, mud, dirt, dust or 

any other damaging or deleterious condition. The geocomposite shall be stored in 

accordance with any additional requirements of the geocomposite Manufacturer. 
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PART 3: EXECUTION 

3.01 HANDLING AND PLACEMENT 

A. Geocomposite shall be installed at all locations shown on the Construction Drawings. 

B. The Contractor shall handle the geocomposite in such a manner as to ensure the 
geocomposite is not damaged in any way. 

C. When placing geocomposite on geomembrane, the geomembrane liner that will 
underlie the geocomposite shall be clean and free of excessive dust and dirt, stones, 
rocks, or other obstructions that could potentially damage the geomembrane. The 
geomembrane shall be swept clean prior to geocomposite placement. At the direction 
of the Owner, the Contractor shall clean the geomembrane with water. 

D. The Contractor shall take all necessary precautions to prevent damage to underlying 
layers during placement of the geocomposite. 

E. In the presence of excessive wind, the Contractor shall weight the geocomposite with 
sandbags or equivalent weight approved by the Owner. 

F. On side slopes, the geocomposite shall be secured, by the Contractor, at the top of the 
slope and then rolled down the slope. 

G. If necessary, the Contractor shall position the geocomposite by hand after it is unrolled 
to minimize wrinkles. 

H. Geocomposite shall be clean when installed. During installation, care shall be taken by 
the Contractor not to entrap stones, excessive dirt, or moisture that could damage the 
underlying geomembrane, clog drains or filters, or hamper subsequent seaming. 

I. Geocomposite shall not be welded to the geomembrane liners. Geocomposite shall 
only be cut using a cutter approved by the geocomposite Manufacturer and the 
Owner. 

J. Tools shall not be left on or in the geocomposite. 

K. After placing the geocomposite, the geocomposite shall not be left exposed for a 
period in excess of 30 days unless a longer exposure period is approved by the Owner 
based on a formal demonstration from the Contractor (e.g., a certification from the 
geocomposite Manufacturer) that the geotextile component of the geocomposite is 
stabilized against ultra-violet (UV) light degradation for a period in excess of 30 days. 

L. If white colored geotextile is used in the geocomposite, precautions shall be taken 
against "snow blindness" of personnel. 

3.02 SEAMS AND OVERLAPS 

A. 

WcWl'\601\~Pn-1\~ 
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The components of the geocomposite (e.g., geotextile-geonet-geotextile) are not 
bonded together at the ends and edges of the rolls. Each component shall be secured 
or seamed to the like component at overlaps. 
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B. 

c. 

Triassic Paxk Hazardous Waste Facility 
Section 02710: Geocomposite 

No horizontal seams shall be allowed on slopes steeper than 5:1 (horizontal:vertical), 
unless approved by the Owner. 

Geonet Com;ponent.r 

1. The geonet components shall be overlapped by at least 4 inches. These 
overlaps shall be secured by tying. 

2. Tying shall be achieved by nylon strings, plastic fasteners, or polymer braid. 
Metallic devices shall not be used. Tying devices shall be provided in a color 
different than the geonet to allow easy inspection. 

3. For slopes steeper than 5:1 (horizontal:vertical), tying shall be every 5 feet 
along the slope, every 2 feet across the slope, and every 6 inches in the anchor 
trench. For slopes flatter than 5:1 (horizontal:vertical), tying shall be every 10 
feet in both directions and every 6 inches in the anchor trench. 

4. In all cases, at least 2 ties per panel dimension shall be installed. 

5. When more than one layer of geocomposite is installed, joints shall be 
staggered at least 1 foot. 

6. The joints on adjacent geocomposite panels shall be staggered at least 1 foot. 

D. Ceo textile Components 

1. The bottom layers of the geotextile shall be overlapped. 

2. The top layers of geotextiles shall be continuously sewn (i.e., spot sewing is 
not allowed). Geotextiles shall be overlapped a minimum of 3 inches prior to 
sewmg. 

3. Polymeric thread shall be used for all sewing. The seam type shall be Federal 
Standard (No. 751.a) Type SSa. The seams shall be sewn using Stitch Type 
401. 

E. Geocom;po.rite Com;ponent.r 

WiWP\601\RMJd2000Pmoif\S,......,_ 
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1. 

2. 

3. 

4. 

The geocomposite shall be overlapped by at least 4 inches. These overlaps 
shall be secured by tying. 

Cut geocomposite using scissors or other cutting tools, approved by the 
Owner. Do not damage underlying geosynthetics. 

Tying shall be achieved by nylon strings, plastic fasteners, or polymer braid. 
Metallic devices shall not be used. Tying devices shall be provided in a color 
different than the geocomposite to allow easy inspection. 

For slopes steeper than 5:1 (horizontal:vertical), tying shall be every 5 feet 
along the slope, every 2 feet across the slope, and every 6 inches in the anchor 
trench. For slopes flatter that 5:1 (horizontal:vertical), tying shall be evei:y 10 
feet in both directions and every 6 inches in the anchor trench. 
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5. 

6. 

7. 

8. 

Triassic Park Hazardous Waste Facility 
Section 02710: Geocomposite 

In all cases, at least 2 ties per panel dimension shall be installed. 

When more than one layer of geocomposite is installed, joints shall be 
staggered at least 1 foot. 

The joints on adjacent geocomposite panels shall be staggered at least 1 foot. 

In areas where this installation method is used, place geotextile over seams 
which overlap ties 1 foot on each side. This geotextile shall be heat sealed to 
the top of the geotextile component of the geocomposite. 

3.03 REPAIR 

A. Any holes or tears in the geocomposite shall be repaired by placing a patch extending 1 

foot beyond the edges of the hole or tear. The patch shall be secured over the hole or 

tear by tying fasteners through the geocomposite patch, and through the top geotextile 

and geonet beneath the patch. The patch shall be secured every 6 inches with 

approved tying devices. A larger geotextile patch shall be placed over the 

geocomposite patch and shall be heat sealed to the top geotextile of the geocomposite 

needing repair. If the hole or tear width across the roll is more than 50 percent of the 

width of the roll, the damaged area shall be cut out and the two portions of the 

geocomposite shall be joined in accordance with Part 3.02 of this section. 

3.04 PLACEMENT OF OVERLYING MATERIALS 

A. Overlying materials as required by the Construction Drawings, shall be placed as soon 

as possible after placement and approval of the geocomposite. Placement of each 

overlying material shall be in accordance with the appropriate sections of these General 

Specifications. 

B. The Contractor shall place overlying soil materials in such a manner as to ensure that: 

1. The geocomposite and underlying geosynthetic materials are not damaged; 

2. Minimal slippage occurs between the geocomposite and underlying layers; 
and, 

3. Excessive stresses are not produced in the geocomposite. 

C. Unless otherwise specified by the Owner, the equipment operating on soil material 

overlying a geocomposite shall comply with the following: 

W,IW\60i\F.N:J<t2(XXJP""""S~ 
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Maximum Allowable 
Equipment Ground Pressure (p.rt;) 

<5 
<10 
<20 
>20 

Thickness of Soil 
Above Geocomposite (jnche~) 

12 
18 
24 
36 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 

of equipment operating at ground pressures greater than 65 psi will be evaluated by the 

Owner at the Contractor's expense. 
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The requirements do not apply to equipment used to construct the sump secondary or 

primary clay liners; however, the Owner can restrict the use of equipment that, in the 

Owner's opinion, may be potentially damaging to the geocomposite. 

D. The CQA Engineer will provide monitoring of the spreading of soils over the 

geocomposite in accordance with the CQA Plan. 

3.05 PROTECTION OF WORK 

A. 

B. 

c. 

W·lW\OOJ\RMJd20(}()Pm-i\S~ 
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The Contractor shall use all means necessary to protect all materials and partially 

completed and completed work of these General Specifications. 

The CQA Engineer will identify any areas requiring repair. The Contractor shall 

immediately make repairs and replacements necessary, to the approval of the Owner 

and at no additional cost to Owner. 

The CQA Engineer will issue an approval of the geocomposite installation to the 

Owner prior to placement of material over the geocomposite in accordance with the 

CQA Plan. 
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2-3 

5 

Oss < 0.210 mm 

sec·1 1.47 

210 

lb 75 

lb 95 

m2/s 2 X 104 

2 

Triassic Park Hazardous Waste Fac.ility 
Section 02710: Geocomposite 

ASTM D 1603 

ASTM D 374C 
01777 

ASTM D 4751 

ASTM D 4716<51 

ASTM D 413 

Minimum of values measured in machine and cross machine directions with 1 inch 
clamp on constant rate of extension (CREJ machine. 

(2) Minimum value measured in machine and cross machine direction. 
(3) Tension testing machine with a 1. 75-inch diameter ring clamp, the steel ball being 

replaced with a 0.31-inch diameter solid steel cylinder with flat tip centered within 
the ring clamp. 

(4) Values represent minimum average roll values (i.e., any roll in a lot should meet or 
exceed the values in this table). Where ranges of values are specified, the average 
roll value must be within the specified range. The apparent opening size specified is 
a maximum average roll value. 

(5) The design transmissivity is the hydraulic transmissivity of the geocomposite 
measured using water at 68°F ± 3°F with a hydraulic gradient of 0. 1, under a 
compressive stress of not less than 15,000 psf. For the test, the geocomposite 
shall be sandwiched between a layer of protective soil material representative of the 
material that will be used in the landfill and a 60-mil thick textured HOPE 
geomembrane. The minimum test duration shall be 24 hours and the report of results 
shall include measurements at intervals over the entire test duration. 

[END OF SECTION] 
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SECTION 02712 
GEONET 

Triassic Park Hazardous Waste Facility 
Section 02712: Geonet 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1s1on, 

transportation, and installation services necessary for the installation of the geonet for 

the landfill or surface impoundment. The work shall be carried out in accordance with 

this General Specification, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02221 - Clay Liner 
B. Section 02775- Geomembrane Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 

Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 

W·WP\60!'\Rw:Jd2000Pmoif\S~ 
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All work will be monitored and tested in accordance with the requirements of the 

CQA Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 

Contractor shall account for these activities in the construction schedule. No 

additional costs to the Owner shall be allowed by the Contractor as a result of the 

performance of the CQA activities. 

If CQA testing is not completed prior to delivery at the site, the Contractor shall 

deliver geonet to the site at least 14 calendar days prior to installation to allow 

sufficient time for testing required by the CQA Plan. 

Any geonet rolls that do not meet the requirements of these General Specifications will 

be rejected. The Contractor shall replace the rejected material with new material that 

conforms to the specification requirements, at no additional cost to the Owner. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 

specifications, the CQA Engineer will establish the extent of the nonconforming area. 

The nonconforming area shall be reworked by the Contractor at no cost to the Owner 

until acceptable test results are obtained. 
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PART 2: PRODUCTS 

2.01 GEONET PROPERTIES 

A. The Contractor shall require that the geonet Manufacturer furnish material with 
minimum average roll values, as defined by the Federal Highway Administration 
(FHWA), meeting or exceeding the criteria specified in Table 02712-1. The 
Contractor shall require that the geonet Manufacturer provide results for tests 
performed using the procedures listed in Table 02712-1, as well as a certification that 
the material properties for the material delivered to the site will meet or exceed the 
specified values. 

B. In addition to the property values listed in Table 02712-1, the geonet shall: 

1. Retain its structure during handling, placement, and long-term service. 

2. Meet any additional requirements of the Construction Drawings. 

3. Not be manufactured from any reclaimed polymer, nor any foaming or 
blowing agents. 

2.02 MANUFACTURING QUALITY CONTROL 

A. 

B. 

c. 

D. 

E. 

WOWP\60f\Rn<M2000p,.,;f,S~ 
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The Contractor shall require that the geonet Manufacturer sample and test the geonet 
to demonstrate that the material conforms to the requirements of these General 
Specifications. All Quality Control testing required by the General Specifications 
and/ or conducted at the discretion of the Contractor shall be the responsibility of the 
Contractor. Test results shall be provided to the Owner. Sampling shall, in general, be 
performed on sacrificial portions of the geonet material such that repair is not 
required. The Contractor shall require that the geonet Manufacturer sample and test 
the geonet, at a minimum, once every 50,000 ft2 and perform the manufacturing 
quality control tests indicated in Table 02712-1. 

Any geonet sample that does not comply with these General Specifications shall result 
in rejection of the roll from which the sample was obtained. The Contractor shall 
replace any rejected rolls at no additional cost to the Owner. 

If a geonet sample fails to meet the quality control requirements of these General 
Specifications, the Contractor shall require that the geonet Manufacturer sample and 
test each roll manufactured, in the same lot, or at the same time, as the failing roll. 
Sampling and testing of rolls shall continue until a pattern of acceptable test results is 
established as specified within the CQA Plan. 

Additional sample testing may be performed, at the geonet Manufacturer's discretion 
and expense, to more closely identify any non-complying rolls and/ or to qualify 
individual rolls. 

If requested by Owner, the Contractor shall require the geonet Manufacturer to retain 
a coupon of geonet (10 feet by 2 feet) provided for the project for every 20,000 ft2 of 
geonet produced for the project until the work is accepted by the Owner. 
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The Contractor shall require that the geonet Manufacturer comply with the 
certification and submittal requirements of the CQA Plan. 

2.03 LABELING 

A. Geonet rolls shall be labeled with the following information. 

1. Name of Manufacturer; 
2. Product identification; 
3. Lot number; 
4. Roll number; and, 
5. Roll dimensions. 

2.04 TRANSPORTATION 

A. Transportation of geonet shall be the responsibility of the Contractor. The Contractor 
shall be liable for damage to the geonet incurred prior to and during transportation to 
the site. The Contractor shall repair or replace damaged rolls at no additional cost to 
the Owner. 

2.05 HANDLING AND STORAGE 

A. Geonet shall be protected from damage during shipping and storage. 

B. Handling, storage, and care of the geonet prior to and following incorporation into the 
work is the responsibility of the Contractor. The Contractor shall be liable for damage 
to the material incurred prior to final acceptance by the Owner. The Contractor shall 
repair damage in accordance with Part 3.03 of this Section and at no additional cost to 
the Owner. 

C. The Contractor shall be responsible for storage of the geonet at the site. The geonet 
shall be stored off the ground and shall be protected from excessive heat or cold, 
moisture mud, dirt, dust, or any other damaging or deleterious condition. The geonet 
shall be stored in accordance with any additional requirements of the geonet 
Manufacturer. 

PART 3: EXECUTION 

3.01 HANDLING AND PLACEMENT 

A. 

B. 

c. 

W•ll'l'\602\"'--d2000P-".S~ 
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Geonet shall be installed at all locations shown on the Construction Drawings. 

The Contractor shall handle the geonet in such a manner as to ensure the geonet is not 
damaged in any way. 

Just prior to geonet placement, the geomembrane liner that will underlie the geonet 
shall be clean and free of dust, dirt, stones, rocks, or other obstructions that could 
potentially damage the geomembrane. The geomembrane shall be swept clean prior to 
geonet placement. At the direction of the Owner, the Contractor shall clean the 
geomembrane with water. 
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Triassic Park Hazardous Waste Facility 
Section 02712: Geonet 

The Contractor shall take all necessary precautions to prevent damage to underlying 
layers during placement of the geonet. 

In the presence of excessive wind, the geonet shall be weighted by the Contractor with 
sandbags or equivalent weight approved by the Owner. 

On side slopes, the geonet shall be secured by the Contractor at the top of slope and 
then rolled down the slope. 

If necessary, the Contractor shall position the geonet by hand after it is unrolled to 
minimize wrinkles. 

Geonet shall be clean when installed. During installation, care shall be taken by the 
Contractor not to entrap stones and excessive dirt or moisture that could damage the 
underlying geomembrane or clog drains or filters. 

Geonet shall not be welded to geomembrane liners. Geonet shall only be cut using a 
cutter approved by the geonet Manufacturer and the Owner. 

Tools shall not be left on or in the geonet. 

Geonet shall not be placed in direct contact with textured geomembrane liner unless 
specifically called for on the Construction Drawings. 

3.02 STACKING AND JOINING 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

W·tl'l'\60i\RM:Jd2000P""""~ 
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When two or more layers of geonets are stacked, care shall be taken to prevent the 
strands of one layer of geonet from penetrating the channels of an overlying or 
underlying layer. 

A layer of geonet shall not be installed in a direction perpendicular to an underlying 
layer of geonet unless approved by the Owner. 

In the comers of the side slopes, where overlaps between perpendicular geonet strips 
are required, an extra layer of geonet shall be provided on top of the previously 
installed geonets, from top to bottom of the slope, as shown on the Construction 
Drawings. 

Adjacent rolls of geonet shall be overlapped by at least 4 inches. The overlaps shall be 
secured by tying. 

Tying shall be achieved by nylon strings, plastic fasteners, or polymer braid. Metallic 
devices shall not be used. Tying devices shall be provided in a color different than the 
geonet to allow for easy inspection. 

For slopes steeper than 5:1 (horizontal:vertical), tying shall be every 5 feet along the 
slope, every 2 feet across the slope, and every 6 inches in the anchor trench. For 
slopes flatter than 5:1 (horizontal:vertical), tying shall be every 10 feet in both 
directions, and every 6 inches in the anchor trench. 

In all cases, at lease 2 ties per panel dimension shall be installed. 
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When more than one layer of geonet is installed, joints shall be staggered at least 1 
foot. 

The joints on adjacent geonet panels shall be staggered at least 1 foot. 

No horizontal seams shall be allowed on slopes steeper than 5:1 (horizontal:vertical), 
unless approved by the Owner. 

3.03 REPAIR 

A. Any holes or tears in the geonet shall be repaired by placing a patch over the hole or 
tear extending 1 foot beyond the edges of the hole or tear. The patch shall be secured 
to the original geonet by tying every 6 inches with approved tying devices. If the hole 
or tear width across the roll is more than 50 percent of the width of the roll, the 
damaged area shall be cut out and the two portions of the geonet shall be joined in 
accordance with Part 3.02 of this section. 

3.04 PLACEMENT OF OVERLYING MATERIALS 

A. An installed layer of geonet shall be covered with an overlying layer (geotextile or 
geomembrane), as required by the Construction Drawings, as soon as possible after 
installation and approval to minimize the accumulation of dirt or dust in the geonet 
and the potential for damage to the geonet or the underlying geomembrane. If dust or 
dirt accumulates in the geonet layer prior to placement of the overlying layer, the 
Contractor shall clean the geonet by sweeping or washing with water. Placement of 
each overlying material shall be in accordance with these General Specifications. 

B. Soil shall not be placed in direct contact with geonets. Geonets shall be separated 
from soil materials by a geotextile filter or other material, as indicated on the 
Construction Drawings. The only exception to this shall be at those locations shown 
on the Construction Drawings where sump or pipe bedding gravel directly overlies one 
or more layers of geonet. 

C. The Contractor shall place soil above geonet layers (e.g., above a geotextile filter which 

overlies the geonet) in such a manner as to ensure that: 

1. The geonet and underlying geomembrane are not damaged; 

2. Minimal slippage occurs between the geonet and the underlying 
geomembrane; and, 

3. Excessive stresses are not produced in the geonet. 

D. Unless otherwise specified by the Owner, all equipment operating on soil material 
overlying a geonet shall comply with the following: 

Maximum Allowable Thickness of Soil 
EquiPment Ground Pressure fp.r{J Above Geonet (jnches) 

<5 12 
<10 18 
<20 24 

W.WP\.Ol\RMJd2()()0P-">S~ 02712-5 
totJtoo• December 1997 (Revised October 2000) 



FINAL 

>20 36 

Triassic Park Hazardous Waste Facility 
Section 02712: Geonet 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

The equipment pressure requirements do not apply to equipment used to construct the 
secondary or primary clay liners; however, the Owner may restrict the use of 
equipment that, in the Owner's opinion, may be potentially damaging to the geonet. 

E. The CQA Engineer will provide monitoring of the placement of soil materials over the 
geonet or overlying layer in accordance with the CQA Plan. 

3.05 PROTECTION OF WORK 

A. The Contractor shall use all means necessary to protect all materials and partially 
completed and completed work of these General Specifications. 

B. The CQA Engineer will identify any areas requiring repair. The Contractor shall make 
repairs and replacements as necessary, to the approval of the Owner and at no 
additional cost to the Owner. 

B. The CQA Engineer will issue an approval of the geonet detection or collection layer 
installation to the Owner prior to placement of material over the geonet in accordance with 
the CQA Plan. 

( 1) 

(2) 

(3) 
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The specific gravity of the geonet polymer shall not exceed that of the geomembrane. 
Values represent minimum average roll values (i.e., any roll in a lot should meet or exceed the 
values in this table). Where ranges of values are specified, the average roll values must be 
within the specified range. 
The design transmissivity is the hydraulic transmissivity of the geonet measured using water at 
68°F ± 3°F with a hydraulic gradient of not less than 0.1, nor more than 0.5, under a 
compressive stress of not less than 1 000 psf. For the test, the geonet shall be sandwiched 
between a 60-mil thick HOPE geomembrane on bottom, and on top, and backed with soil 
representative of clay liner on one side. The minimum test duration shall be 24 hours and the 
report for the test results shall include measurements at intervals over the entire test duration. 

02712-6 
December 1997 (Revised October 2000) 



II 

FINAL 

W·WP\60."\~Ptmlii\,S~ 

10/J/OOiirv 

[END OF SECTION] 

02712-7 

Triassic Parle Hazardous Waste Facility 
Section 02712: Geonet 

December 1997 (Revised October 2000) 



FINAL 

SECTION 02714 

Triassic Pru:k Hazardous Waste Facility 
Section 02714: Filter or Cushion Geotext.ile 

FILTER AND CUSHION GEOTEXTILE 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, and installation services necessary for the installation of the filter and 
cushion geotextile in the landftll or surface impoundment. The work shall be carried 
out in accordance with these General Specifications, the CQA Plan, and the 
Construction Drawings. 

B. This specification shall also apply to geotextile installation in the truck roll off area, the 
drum handling facility, and the truck wash facility unless otherwise indicated on the 
drawings. 

1.02 RELATED SECTIONS 

A. Section 02221 -Clay Liner 
B. Section 02224 - Drainage Gravel 
C. Section 02225 - Road Base 
D. Section 02228- Pipe Bedding 
E. Section 02710- Geocomposite 
F. Section 02232 - Protective Soil Layer 
G. Section 02775- Geomembrane Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

E. 
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Work will be monitored and tested in accordance with requirements of the CQA Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

If CQA testing is not completed prior to delivery, the Contractor shall deliver 
geotextile to the site at least 14 calendar days prior to installation to allow sufficient 
time for testing required by the CQA Plan. 

Any geotextile rolls that do not meet the requirements of these General Specifications 
will be rejected. The Contractor shall replace the rejected material with new material 
that conforms to the specification requirements, at no additional cost to the Owner. 
If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
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The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results are obtained. 

PART 2: PRODUCTS 

2.01 GEOTEXTILE PROPERTIES 

A. The Contractor shall require that the geotextile Manufacturer furnish geotextile with 
minimum average roll values, as defined by the Federal Highway Administration 
(FHW A), meeting or exceeding the criteria specified in Tables 02714-1 (for f1lter 
layers), or Table 02174-2 (for cushion layers). The Contractor shall require that the 
geotextile Manufacturer provide results for tests performed using the procedures in 
Table 02714-1, or 02714-2, as well as a certification that the material delivered to the 
site meets or exceeds the specified values. 

B. Geotextile products shall be needle-punched, non-woven materials manufactured from 
continuous filaments or stapled fibers. 

C. In addition to the property values listed in Table 02714-1 or 02714-2, the geotextile 
filter or cushion layer shall: 

1. Retain its structure during handling, placement, and long-term service. 

2. Be capable of withstanding outdoor (i.e., ultra-violet) light for a minimum of 
30 days with no measurable degradation in the specified physical properties. 

3. Meet any additional requirements of the Construction Drawings. 

2.02 MANUFACTURING QUALITY CONTROL 

A. 

B. 

c. 
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The Contractor shall require that the geotextile Manufacturer sample and test the 
geotextile to demonstrate that the material conforms to the requirements of this 
General Specification. All Quality Control testing required by these General 
Specifications and/ or conducted at the discretion of the Contractor shall be the 
responsibility of the Contractor. Test results shall be provided to the Owner. 
Sampling shall, in general, be performed on sacrificial portions of the geotextile 
material such that repair is not required. The Contractor shall require that the 
geotextile Manufacturer sample and test the geotextile, at a minimum, once every 
50,000 ft2 and perform the manufacturing quality control tests as indicated in Table 
02714-1 and 02714-2. 

Any geotextile sample that does not comply with this General Specification shall result 
in rejection of the roll from which the sample was obtained. The Contractor shall 
replace any rejected roll at no additional cost to the Owner. 

If a geotextile sample fails to meet the quality control requirements of this General 
Specification, the Contractor shall require that geotextile Manufacturer sample and test 
each roll manufactured in the same lot, or at the same time, as the failing roll. 
Sampling and testing of rolls shall continue until a pattern of acceptable test results is 
established in accordance with the CQA Plan. 
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Additional sample testing may be performed, at the geotextile Manufacturer's 
discretion and expense, to more closely identify any non-complying rolls and/ or to 
qualify individual rolls. 

If requested by the Owner, the Contractor shall require the geotextile Manufacturer to 
retain a coupon of geotextile (10 feet by 2 feet) provided for the project for every 
20,000 ft2 of geotextile produced for the project until the work is accepted by the 
Owner. 

The Contractor shall require that the geotextile Manufacturer comply with the 
certification and submittal requirements of the CQA Plan. 

2.03 LABELING 

A. Geotextile rolls shall be marked or tagged with the following information: 

1. Name of Manufacturer; 
2. Product identification; 
3. Lot number; 
4. Roll number; and, 
5. Roll dimensions. 

B. If any special handling is required, it shall be so marked on the geotextile itself, e.g., 
"This Side Up" or "This Side Against Soil to be Retained". 

2.04 TRANSPORTATION 

A. Transportation of the geotextile is the responsibility of the Contractor. The 
Contractor shall be liable for damage to the geotextile incurred prior to and during 
transportation to the site. The Contractor shall repair or replace damaged rolls at no 
additional cost to the Owner. 

2.05 HANDLING AND STORAGE 

A. 

B. 

c. 

PART 3: 

Geotextile shall be shipped and stored in watertight and opaque protective covers. 

Handling, storage, and care of the geotextile prior to and following incorporation into 
the work is the responsibility of the Contractor. The Contractor shall be liable for 
damage to the geotextile incurred prior to fmal acceptance by the Owner. The 
Contractor shall repair damage in accordance with Part 3.03 of this section and at no 
additional cost to the Owner. 

The Contractor shall be responsible for storage of the geotextile at the site. The 
geotextile shall be stored off the ground and out of direct sunlight and precipitation, 
and shall be protected from puncture, cutting, excessive heat, cold, moisture, mud, 
dirt, dust, or any other damaging or deleterious condition. The geotextile shall be 
stored in accordance with any additional requirements of the geotextile Manufacturer. 

EXECUTION 
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3.01 HANDLING AND PLACEMENT 

A. Geotextile shall be installed at the locations shown on the Construction Drawings. 

B. The Contractor shall handle the geotextile in such a manner as to ensure the geotextile 

is not damaged in any way. 

C. The Contractor shall take all necessary precautions to prevent damage to underlying 

layers during placement of the geotextile. 

D. After placing the geotextile, the geotextile shall not be left exposed for a period in 
excess of 30 days unless a longer exposure period is approved by the Owner, based on 
a demonstration from the Manufacturer (e.g., a certification from the geotextile 
Manufacturer) that the geotextile is stabilized against ultra-violet light (UV) degradation 
for a period in excess of 30 days. This requirement does not apply to material used as 
sacrificial geotextile. 

E. If white colored geotextile is used, precautions shall be taken against "snow blindness" 
of personnel. 

F. Just prior to geotextile placement, the layer that will underlie the geotextile, if it is a 
geosynthetic, shall be clean and free of dust, dirt, stones, rocks, or other obstructions 
that could potentially damage the liner system. At the direction of the Owner, the 
Contractor shall clean the underlying layer with water. 

G. In the presence of excessive wind, the geotextile shall be weighted with sandbags or 
equivalent weight approved by the Owner. 

H. On side slopes, the geotextile shall be secured at the top of the slope and then rolled 
down the slope. 

I. If necessary, the Contractor shall position the geotextile by hand after it is unrolled to 
minimize wrinkles. 

J. Geotextile shall be clean when installed. During installation, care shall be taken not to 
entrap stones, and excessive dirt or moisture that could damage the underlying layers, 
clog drains or ftlters, or hamper subsequent seaming. 

K. Tools shall not be left in or on the geotextile. 

L. The Contractor shall examine the entire geotextile surface after installation to ensure 
that no potentially harmful foreign objects (including broken sewing needles) are 
present. The Contractor shall remove any such foreign objects and shall replace any 
damaged geotextile Broken sewing needles may need to be located using a metal 
detector or other method approved by the Owner. 

M. Geotextile shall only be cut using a cutter approved by the geotextile Manufacturer and 
the Owner. 

3.02 SEAMS AND OVERLAPS 
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All geotextile overlaps shall be continuously sewn (i.e., spot sewing and thermal 
bonding are not allowed). Geotextiles shall be overlapped a minimum 3 inches prior 
to sewing. No horizontal seams shall be allowed on slopes steeper than 5:1 
(horizontal:vertical) (i.e., seams shall be along, not across, the slopes), except as part of 
a patch, unless approved by the Owner. 

Polymeric thread shall be used for all sewing. The seam type shall be Federal Standard 
Type (No. 751.a) SSa. The seams shall be sewn using Stitch Type 401. 

3.03 REPAIR 

A. Any holes or tears in the geotextile shall be repaired as follows: 

1. On slopes steeper than 5:1 (horizontal:vertical), a patch made from the same 
geotextile shall be overlapped a minimum three inches and double seamed 
into place (with each seam approximately 0.5 inches apart and no closer than 1 
inch from any edge). Should a tear exceed 10 percent of the width of the roll, 
that roll shall be removed from the work and replaced with new material, at 
no additional cost to the Owner. 

2. On slopes equal to or flatter than 5:1 (horizontal:vertical), a patch made from 
the same geotextile shall be overlapped a minimum of 3 inches and stitched 
into place with a single seam. 

B. Care shall be taken to remove soil or other material which may have penetrated the 
tom geotextile. 

3.04 PLACEMENT OF OVERLYING MATERIALS 

A. The Contractor shall place all overlying soil materials in such manner as to ensure that: 

1. The geotextile and underlying geosynthetic materials are not damaged; 

2. Minimum slippage occurs between the geotextile and underlying layers; and, 

3. Excessive stresses are not produced in the geotextile. 

B. The CQA Engineer will monitoring the spreading of soil materials over the geotextile 
in accordance with the CQA Plan. 

C. Unless otherwise specified by the Owner, all equipment operating on soil material 
overlying the geotextile shall comply with the following (Note: a greater thickness shall 
be required as per Sections 02710, 02712, and 02775 if the geotextile is directly 
underlain by a geocomposite, geonet, or geomembrane): 
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Maximum Allowable 
Equipment Ground Presrure f)m,l 

<5 
<10 
<20 

02714-5 
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6 
12 
18 

December 1997 (Revised October 2000) 



!! 

FINAL 

>20 

Triassic Park Hazardous Waste Facility 
Section 02714: Filter or Cushion Geotextile 

24 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 

of equipment operating at ground pressures greater than 65 psi will be evaluated by the 

Owner at the Contractor's expense. 

The equipment ground pressure requirements do not apply to separator geotextiles 

used below road base nor to equipment used to construct the clay liners; however, the 

Owner may restrict the use of equipment that, in the Owner's opinion, may potentially 

damage the underlying geotextiles. 

3.05 PROTECTION OF WORK 

A. The Contractor shall use all means necessary to protect all prior work, materials and 

partially-completed and completed work of these General Specifications. 

B. The CQA Engineer will identify any areas requiring repair. The Contractor shall make 

repairs and replacements as necessary, to the approval of the Owner, and at no 

additional cost to Owner. 

C. The CQA Engineer will issue an approval of geotextile ftlter, cushion, separator, or 

sacrificial layer installation in accordance with the CQA Plan prior to placement of 

material over the geotextile. 
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Lb 210 

Lb 75 

Lb 

Minimum values for both machine and cross machine direction with 1 inch clamp on 

constant rate of extension (CRE) machine. 

Minimum value measured in machine and cross machine direction. 

Tension testing machine with a 1. 75-inch diameter ring clamp, the steel ball being 

replaced with a 0.31-inch diameter solid steel cylinder with flat tip centered within the 

ring clamp. 
Values represent minimum average roll values (i.e., any roll in a lot should meet or 

exceed the values in this table). The specified apparent opening size is a maximum 

average roll value. 
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Minimum values for both machine and cross machine direction with 1 inch clamp on constant 
rate of extension (CRE) machine. 
Minimum value measured in machine and cross machine direction. 
Tension testing machine with a 1. 75-inch diameter ring clamp, the steel ball being replaced 
with a 0.31-inch diameter solid steel cylinder with flat tip centered within the ring clamp. 
All values represent minimum average roll values (i.e., any roll in a lot should meet or exceed 
the values in this table). 

[END OF SECTION ] 
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SECTION 02718 
POLYETHYLENE PIPE AND FITTINGS 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, and installation services necessary for the installation of all high density 
polyethylene (HDPE) pipes, pipe fittings, and appurtenances required for landfill or 
surface impoundment construction. The work shall be carried out in accordance with 
these General Specifications, the CQA Plan, and the Construction Drawings. 

1 .02 RELATED SECTIONS 

A. Section 02221 - Clay Liner 
B. Section 02224 - Pipe Bedding 
C. Section 02710 - Geocomposite Detection or Collection Layer 
D. Section 02714- Filter or Cushion Geotextile 
E. Section 02775- Geomembrane Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 
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All work will be monitored and tested in accordance with the requirements of the 

CQA Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

The CQA Engineer will coordinate independent surveying as required by the CQA 
Plan. Surveying by the CQA Engineer does not relieve the Contractor of his 
responsibility to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming 
materials. The nonconforming area shall be replaced by the Contractor at no cost to 
the Owner until acceptable test results are obtained. 
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PART 2: PRODUCTS 

2.01 HOPE RESIN PROPERTIES 

A. The HDPE pipe and fittings shall be manufactured from new, high molecular weight, 
HDPE resin conforming to ASTM D 1248 (fype III, Class C Category 5, Grade P 
34), ASTM D 3350 (Cell Classification PE 345434C), and having a Plastic Pipe 
Institute (PPI) Rating of PE 3408. The resin shall be pre-compounded. In plant 
blending of non-compounded resins shall not be permitted. Pipe and fittings shall be 
manufactured from the same resin and by the same manufacturer. 

B. The polyethylene compound shall contain a minimum of 2 percent carbon black to 
withstand outdoor exposure without loss of properties. 

C. The polyethylene compound shall have minimum resistance of 5,000 hours when 
tested for environmental stress crack in accordance with requirements of GRI-GMS. 

2.02 HOPE PIPE AND FITTINGS PROPERTIES 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

"''"""601\'-0dlOOO-~ 
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The Contractor shall provide pipe having the nominal diameters shown on the 
Construction Drawings. 

All HDPE pipe and fittings shall have a minimum Standard Diameter Ratio (SDR) of 
11 unless otherwise indicated on the Construction Drawings. 

All HDPE pipe and fittings shall have a minimum hydrostatic design basis (HDB) of 
1,600 pounds per square inch when determined in accordance with ASTM D 2837 
unless otherwise indicated on the Construction Drawings. 

All HDPE pipe and fittings shall comply with ASTM F 714. 

HDPE pipe shall be supplied in standard laying lengths not exceeding 50 feet. 

HDPE pipe shall be furnished non-perforated or perforated to meet the requirements 
of the Construction Drawings. Perforations, if required, shall be drilled into the pipe 
after manufacture. If approved by OWNER, perforations to pipe can be made after 
delivery to the project site. 

HDPE pipes and fittings shall be homogeneous throughout and free of visible cracks, 
holes (other than intentional manufactured perforations), foreign inclusions, or other 
deleterious effects, and shall be uniform in color, density, melt index, and other 
physical properties. 

Fittings at the ends of pipes shall be HDPE end caps unless otherwise indicated on the 
Construction Drawings. 

02718-2 
December 1997 (Revised October 2000) 



II 

FINAL 

I. 

Triassic Park Hazardous Waste Facility 
Section 02718: Polyethylene Pipe and Fittings 

Geomembrane boots shall be either field or shop-fabricated to the dimensions shown 
on the Constmction Drawings. Pipe boots shall be fabricated from the same resin as 
the polyethylene geomembrane to which they are welded. Pipe boots shall be installed 

as indicated on the Constmction Drawings. 

2.03 MANUFACTURING QUALITY CONTROL 

A. The Contractor shall submit to the Owner for approval within 14 days prior to the 

start of pipe work a complete list of materials to be furnished and the name of the pipe 
Manufacturer. 

B. The Contractor shall submit to the Owner the pipe Manufacturer's certification of 
compliance with the product requirements of Part 2 of this section, including 
certification that stress regression testing has been performed in accordance with 
ASTM D 2837 on the pipe products representative of that delivered to the site. The 

Manufacturer's Certification must be based on a QC testing frequency of one sample 
per lot. 

C. The Contractor shall submit to the Owner in writing the following documentation 
from the pipe Manufacturer on the raw materials used to manufacture the pipe and 

fittings: 

1. Certificate identifying the specific resin used, its source, and the information 
required by ASTM D 1248. 

2. Certificate stating that no recycled resin was used in manufacturing the pipe 
except for a small percentage (15 percent or less) of resin generated in the 
pipe Manufacturer's own plant from production using the same resin as the 
recycled material. 

D. If requested by the Owner, the Contractor shall require the pipe manufacturer to retain 

one section of pipe (at least 5 feet in length) provided for the project for every 1,500 

lineal feet of pipe produced for the project until the work is accepted by the Owner. 

E. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

2.04 LABELING 

A. The following shall be continuously indent-printed on the polyethylene pipe, or spaced 
at intervals not exceeding 10 feet: 

W:·WP\601\R.nO.:t..'OOOPm.i/\,S~ 
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1. 
2. 
3. 
4. 

5. 
6. 

Name and/or trademark of the pipe Manufacturer. 
N aminal pipe size. 
Standard dimension ratio (SDR). 
The letters PE followed by the polyethylene grade per ASTM D 1248, 

followed by the hydrostatic design stress in lOO's of psi (i.e., PE 3408). 
Manufacturing Standard Reference (e.g., ASTM F 714-1). 
A production code from which the date and place of manufacture can be 
determined. 
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FINAL Triassic Pat:k Hazardous Waste Facility 
Section 02718: Polyethylene Pipe and Fittings 

2.05 TRANSPORTATION 

A. Transportation of polyethylene pipe and fittings shall be the responsibility of the 
Contractor. The Contractor shall be liable for all damage to the polyethylene pipe and 
fittings incurred prior to and during transportation to the site. 

2.06 HANDLING AND STORAGE 

A. Handling, storage, and care of the polyethylene pipe and fittings, prior to and following 
installation at the site, is the responsibility of the Contractor. The Contractor shall be 
liable for all damage to the material incurred prior to fmal acceptance by the Owner. 

B. The Contractor shall be responsible for storage of polyethylene pipe and fittings at the 
site. Pipe and fittings shall be stored on clean level ground, preferably turf or sand, 
free of sharp objects which could damage the pipe. Stacking shall be limited to a 
height that will not cause excessive deformation of the bottom layers of pipe under 
anticipated temperature conditions. Where necessary due to ground conditions, the 
pipe shall be stored on wooden sleepers that are spaced suitably and of such width as 
not to allow deformation of the pipe. The pipe shall be stored to minimize bowing. 

2.07 PIPE BEDDING MATERIAL 

A. Pipe bedding material shall meet the requirements of Section 02228 of this General 
Specification as well as any other requirements of the Construction Drawings. 

2.08 HOPE FLAT STOCK 

A. 

PART 3: 

HDPE flat stock installed below polyethylene pipe shall consist of layers of HDPE 
furnished at the dimensions shown on the Construction Drawings. Flat stock shall be 
provided from the same resin as the pipe. 

EXECUTION 

3.01 HANDLING AND PLACEMENT 

A. 

B. 

c. 

D. 

E. 

W·"""602\Rw0d2000l'm.H\S~ 
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Pipe, fittings, and HDPE flat stock shall be installed as indicated on the Construction 
Drawings. 

The Contractor shall exercise care when transporting, handling and placing pipe and 
fittings, such that they will not be cut, kinked, twisted, or otherwise damaged. 

The Contractor shall comply with the pipe Manufacturer's recommendations for 
handling, storage, and installation of all polyethylene pipe fittings. 

Ropes, fabric, or rubber-protected slings and straps shall be used when handling pipe. 
Slings, straps, etc. shall not be positioned at butt-fused joints. Chains, cables or hooks 
shall not be inserted into the pipe ends as a means of handling pipe. 
Pipe or fittings shall not be dropped onto rocky or unprepared ground. The pipe and 
fittings shall not be dropped into trenches or dragged over sharp objects. 
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F. 

G. 

H. 

Triassic Park Hazardous Waste Facility 
Section 02718: Polyethylene Pipe and Fittings 

The maximum allowable depth of cuts, gouges, or scratches on the exterior surface of 
pipe or fittings is 10 percent of the wall thickness. The interior of the pipe and fittings 
shall be free of cuts, gouges and scratches. The CQA Engineer will inspect the pipes 
in accordance with the CQA Plan. Sections of pipe with excessive cuts, gouges, or 
scratches will be rejected and the Contractor will be required to remove and replace 
the rejected pipe, at no additional cost to the Owner. 

Whenever pipe laying is not actively in progress, the open end of pipe that has been 
placed shall be closed using a watertight plug. 

Where pipes penetrate through geomembranes, an effective seal shall be established in 
accordance with these General Specifications as well as the details shown on the 
Construction Drawings. 

3.02 INSTALLATION 

A. All pipe and fittings shall be installed in accordance with these General Specifications 
and the pipe Manufacturer's instructions. 

B. The Contractor shall carefully examine all pipe and fittings for cracks, damage or 
defect before installation. Defective materials shall be removed from the site and 
replaced with non-defective material at no additional cost to the Owner. 

C. The interior of all pipe and fittings shall be inspected, and any foreign material shall be 
completely removed from the pipe interior before it is moved into fmal position. 

D. Field cutting of pipe shall be carefully made, without damage to pipe or lining system 
components, so as to leave a smooth end at right angles to the axis of pipe. The 
method and device used to cut the pipes shall be approved of by the Ow11er. Sharp 
edges of cut ends shall be filed off smooth. Flame cutting will not be allowed. 

E. All pipe and fittings shall be laid or placed to the grades and elevations shown on the 
Construction Drawings with bedding and backfill as shown on the Construction 
Drawings. 

F. Placement of overlying materials shall be carried out in accordance with these General 
Specifications. 

G. No pipe shall be laid until the CQA Engineer has observed the condition of the pipe. 

H. Blocking under piping shall not be permitting unless specifically accepted by the 
Owner. 

I. The Contractor shall provide all necessary adapters and/ or connection pieces required 
when connecting different types and sizes of pipe or when connecting pipe made by 
different manufacturers. 

3.03 JOINTS AND CONNECTIONS 

A. 

W·WP\•02\Rn0d2()(){)Pmmf\S~ 
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HDPE pipe shall be joined with thermal butt-fusion joints. All joints shall be made in 
accordance with ASTM D 2657 and the pipe Manufacturer's recommendations, and 
shall be made by trained personnel authorized by the pipe Manufacturer. 
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Triassic P:u:k Hazardous Waste Facility 
Section 02718: Polyethylene Pipe and Fittings 

Mechanical connections of HDPE pipe to auxiliary equipment such as valves, flow 
meters, pumps and tanks shall consists of the following unless indicated otherwise on 
the Construction Drawings: 

1. An HDPE flange connection, called a stub end, shall be butt-fused to the 
HDPE pipe. Outside diameter and drilling shall comply with the 
requirements indicated on the Construction Drawings. 

2. A Type 316 stainless steel back-up flange. Outside diameter and drillings shall 
comply with the requirements indicated on the Construction Drawings. 

3. Other mechanical couplings, such as 360 degree full circle clamps, shall only 
be used if approved by the Owner. 

4. The stub ends shall be connected with corrosion-resistant bolts and nuts of 
Type 316 stainless steel, as specified in ASTM A 726 and ASTM A 307. 

C. Polyethylene stub ends and flanges shall be at the ambient temperature of the 
surrounding soil at the time they are bolted tight to prevent relaxation of the flange 
bolts and loosening of the joint due to thermal contraction or expansion of the 
polyethylene pipe. Bolts shall be drawn up evenly and in line. 

D. Pipe adjacent to joints and joints themselves shall be rigidly supported for a distance of 
at least one pipe diameter beyond the backup flanges. 

E. Pipe boot connections shall be made in the field using viton rings and stainless steel 
clamps, or welded directly to pipe as shown on the Construction Drawings. The viton 
ring material shall have a thickness of 3/16 inch and shall have an inner diameter equal 
to the outer diameter of the pipe on which the viton ring is to be placed. The stainless 
steel clamps shall be made of 3/16 inch thick, 1/2 inch wide, Type 316 stainless steeL 
The clamps shall be joined around the pipe boot using a Type 316 stainless steel clasp, 
not thicker than 3/8 inch. These materials shall be chosen by the Contractor and 
approved by the Owner. 

3.04 SURVEY CONTROL 

A. The Surveyor shall survey the location and final elevation of the invert of all 
polyethylene leachate collection pipes (excluding laterals). The pipe shall be surveyed 
at its ends and at approximate 50-foot intervals between the ends. In addition, all 
joints, etc. shall be located horizontally and vertically and overall length measured. 
Surveying shall be performed in accordance with Section 01010 of these General 
Specifications. 

B. The Surveyor shall provide a Record Drawing of the location and final elevation of all 
ptpes. 

3.05 PROTECTION OF WORK 

A. 

WWF\602\lln0<t2000P-".S~ 
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The Contractor shall use all means necessary to protect all materials and all partially
complete and completed work of these General Specifications. 
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Triassic Patk Hazardous Waste Facility 
Section 02718: Polyethylene Pipe and Fittings 

In the event of damage, the Contractor shall make all repairs and replacements 
necessary, to the approval of the Owner and at no additional cost to the Owner. 

The CQA Engineer will issue an approval of pipe installation and inspection to the 
Owner prior to completely covering the pipe in accordance with the CQA Plan. 

[END OF SECTION ] 
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SECTION 02720 
ADS N-12 PIPE 

Triassic Park Hazardous Waste Facility 
Section 02720: ADS N-12 Pipe 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 

transportation, and installation services necessary for the installation of all ADS N-12 

pipe required for the landfill construction. The work shall be carried out in accordance 

with these General Specifications, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02224 - Drainage Gravel 
B. Section 02714- Geotextile Filter or Cushion Layer 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. If "or equal" product is proposed, submit samples, technical data, test data, and 

specifications sufficient to allow evaluation by the Engineer. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 
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10/J/OO.r/111 

All work will be monitored and tested in accordance with the requirements of the 

CQA Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 

Contractor shall account for these activities in the construction schedule. No 

additional costs to the Owner shall be allowed by the Contractor as a result of the 

performance of the CQA activities. 

The CQA Engineer will coordinate independent surveying as required by the CQA 

Plan. Surveying by the CQA Engineer does not relieve the Contractor of his 

responsibility to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 

specifications, the CQA Engineer will establish the extent of the nonconforming 

materials. The nonconforming materials shall be removed by the Contractor at no 
cost to the Owner until acceptable materials are installed. 
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FINAL Triassic Park Hazardous Waste Facility 
Section 02720: ADS N-12 Pipe 

PART 2: PRODUCTS 

2.01 ADS N-12 PIPE PROPERTIES 

A. Smooth interior corrugated polyethylene pipe (ADS N-12) shall be high density 
polyethylene with a corrugated exterior and smooth interior. Pipe and fittings shall be 
made of polyethylene compounds. 

2.03 MANUFACTURING QUALITY CONTROL 

A. The Contractor shall submit to the Owner for approval within 14 days prior to the 
start of ADS N-12 pipe work a complete list of materials to be furnished and the name 
of the pipe Manufacturer. 

B. The Contractor shall submit to the Owner the Manufacturer's certification of 
compliance with the product requirements of Part 2. 

2.04 TRANSPORTATION 

A. Transportation of ADS N-12 pipe shall be the responsibility of the Contractor. The 
Contractor shall be liable for all damage to the ADS N-12 pipe incurred prior to and 
during transportation to the site. 

2.05 HANDLING AND STORAGE 

A. 

B. 

PART 3: 

Handling, storage, and care of the ADS N-12 pipe prior to and following installation at 
the site, is the responsibility of the Contractor. The Contractor shall be liable for all 
damage to the material incurred prior to fmal acceptance by the Owner. 

The Contractor shall be responsible for storage of the ADS N-12 pipe at the site. 

EXECUTION 

3.01 HANDLING AND PLACEMENT 

A. 

B. 

c. 

D. 

E. 

F. 

W.·WP\602\1Vw0d1000Pmflii\Spt~ 

10/J/00• 

Pipe shall be installed as indicated on the Construction Drawings. 

The Contractor shall exercise care when transporting, handling and placing pipe and 
fittings, such that they will not be cut, kinked, twisted, or otherwise damaged. 

The Contractor shall comply with the pipe Manufacturer's recommendations for 
handling, storage, and installation of all polyethylene pipe fittings. 

Ropes, fabric, or rubber-protected slings and straps shall be used when handling pipe. 
Slings, straps, etc. shall not be positioned at butt-fused joints. Chains, cables or hooks 
shall not be inserted into the pipe ends as a means of handling pipe. 

Pipe or fittings shall not be dropped onto rocky or unprepared ground. The pipe and 
fittings shall not be dropped into trenches or dragged over sharp objects. 

The maximum allowable depth of cuts, gouges, or scratches on the exterior surface of 
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Section 02720: ADS N-12 Pipe 

pipe or fittings is 10 percent of the wall thickness. The interior of the pipe and fittings 
shall be free of cuts, gouges and scratches. The CQA Engineer will inspect the pipes 
in accordance with the CQA Plan. Sections of pipe with excessive cuts, gouges, or 
scratches will be rejected and the Contractor will be required to remove and replace 
the rejected pipe, at no additional cost to the Owner. 

G. Whenever pipe laying is not actively in progress, the open end of pipe that has been 
placed shall be closed using a watertight plug. 

H. Where pipes penetrate through geomembranes, an effective seal shall be established in 
accordance with these General Specifications as well as the details shown on the 
Construction Drawings. 

3.02 INSTALLATION 

A. All pipe and fittings shall be installed in accordance with these General Specifications 
and the pipe Manufacturer's instructions. 

B. The Contractor shall carefully examine all pipe and fittings for cracks, damage or 
defect before installation. Defective materials shall be removed from the site and 
replaced with non-defective material at no additional cost to the Owner. 

C. The interior of all pipe and fittings shall be inspected, and any foreign material shall be 
completely removed from the pipe interior before it is moved into final position. 

D. Field cutting of pipe shall be carefully made, without damage to pipe or lining system 
components, so as to leave a smooth end at right angles to the axis of pipe. The 
method and device used to cut the pipes shall be approved of by the Owner. Sharp 
edges of cut ends shall be filed off smooth. Flame cutting will not be allowed. 

E. All pipe and fittings shall be laid or placed to the grades and elevations shown on the 
Construction Drawings with bedding and backfill as shown on the Construction 
Drawings. 

F. Placement of overlying materials shall be carried out in accordance with these General 
Specifications. 

G. No pipe shall be laid until the CQA Engineer has observed the condition of the pipe. 

H. Blocking under piping shall not be permitting unless specifically accepted by the 
Owner. 

I. The Contractor shall provide all necessary adapters and/ or connection pieces required 
when connecting different types and sizes of pipe or when connecting pipe made by 
different manufacturers. 

3.04 JOINTS AND CONNECTIONS 

A. 

W·WP\<f()2\flloO<tlOIXIPmoif\S~ 
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HDPE pipe shall be joined with split couplers. All joints shall be made in accordance 
with the pipe Manufacturer's recommendations, and shall be made by trained 
personnel authorized by the pipe Manufacturer. 
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3.05 SURVEY CONTROL 

A. The Surveyor shall survey the location and flnal elevation of the invert of all ADS N-

12 pipe. The pipe shall be surveyed at its ends and at approximate 50-foot intervals 
between the ends. In addition, all joints, etc. shall be located horizontally and vertically 

and overall length measured. Surveying shall be performed in accordance with Section 

01010 of these General Specifications. 

B. The Surveyor shall provide a Record Drawing of the location and flnal elevation of all 
p1pes. 

3.06 PROTECTION OF WORK 

A. The Contractor shall use all means necessary to protect all materials and all partially

complete and completed work of these General Specifications. 

B. In the event of damage, the Contractor shall make all repairs and replacements 

necessary, to the approval of the Owner and at no additional cost to the Owner. 

C. The CQA Engineer will issue an approval of pipe installation and inspection to the 

Owner prior to completely covering the pipe in accordance with the CQA Plan. 
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[END OF SECTION] 
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SECTION 02730 
ADS SLOTTED CPT 

Triassic Pru:k Hazardous Waste Facility 
Section 02730: ADS Slotted CPT 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supervtston, 
transportation, and installation services necessary for the installation of all ADS 
corrugated polyethylene tubing (CPT) required for the landfill construction. The work 
shall be carried out in accordance with these General Specifications, the CQA Plan, 
and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02224 - Drainage Gravel 
B. Section 02714- Geotextile Filter or Cushion Layer 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. If "or equal" product is proposed, submit samples, technical data, test data, and 
specifications sufficient to allow evaluation by the Engineer. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 
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All work will be monitored and tested in accordance with the requirements of the 
CQA Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

The CQA Engineer will coordinate independent surveying as required by the CQA 
Plan. Surveying by the CQA Engineer does not relieve the Contractor of his 
responsibility to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming 
materials. The nonconforming materials shall be removed by the Contractor at no 
cost to the Owner until acceptable materials are installed. 
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Section 02730: ADS Slotted CPT 

PART 2: PRODUCTS 

2.01 SLOTTED CPT PROPERTIES 

A. Slotted CPT shall conform to ASTM F405 and ASTM F667. Slot dimensions and 
locations shall be Manufacturer standard for the diameter pipe specified. 

2.03 MANUFACTURING QUALITY CONTROL 

A. The Contractor shall submit to the Owner for approval within 14 days prior to the 
start of ADS CPT work a complete list of materials to be furnished and the name of 
the pipe Manufacturer. 

B. The Contractor shall submit to the Owner the Manufacturer's certification of 
compliance with the product requirements of Part 2. 

2.04 TRANSPORTATION 

A. Transportation of ADS CPT shall be the responsibility of the Contractor. The 
Contractor shall be liable for all damage to the ADS CPT incurred prior to and during 
transportation to the site. 

2.05 HANDLING AND STORAGE 

A. 

B. 

PART 3: 

Handling, storage, and care of the ADS CPT prior to and following installation at the 
site, is the responsibility of the Contractor. The Contractor shall be liable for all 
damage to the material incurred prior to final acceptance by the Owner. 

The Contractor shall be responsible for storage of the ADS CPT at the site. 

EXECUTION 

3.01 HANDLING AND PLACEMENT 

A. 

B. 

c. 

D. 

E. 

F. 

W·WP\602\RN:Jd2000Pmoif\S~ 
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Pipe shall be installed as indicated on the Construction Drawings. 

The Contractor shall exercise care when transporting, handling and placing pipe and 
fittings, such that they will not be cut, kinked, twisted, or otherwise damaged. 

The Contractor shall comply with the pipe Manufacturer's recommendations for 
handling, storage, and installation of all polyethylene pipe fittings. 

Ropes, fabric, or rubber-protected slings and straps shall be used when handling pipe. 
Slings, straps, etc. shall not be positioned at butt-fused joints. Chains, cables or hooks 
shall not be inserted into the pipe ends as a means of handling pipe. 

Pipe or fittings shall not be dropped onto rocky or unprepared ground. The pipe and 
fittings shall not be dropped into trenches or dragged over sharp objects. 

The maximum allowable depth of cuts, gouges, or scratches on the exterior surface of 
pipe or fittings is 10 percent of the wall thickness. The interior of the pipe and fittings 
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shall be free of cuts, gouges and scratches. The CQA Engineer will inspect the pipes 
in accordance with the CQA Plan. Sections of pipe with excessive cuts, gouges, or 
scratches will be rejected and the Contractor will be required to remove and replace 
the rejected pipe, at no additional cost to the Owner. 

G. Whenever pipe laying is not actively in progress, the open end of pipe that has been 
placed shall be closed using a watertight plug. 

H. Where pipes penetrate through geomembranes, an effective seal shall be established in 
accordance with these General Specifications as well as the details shown on the 
Construction Drawings. 

3.02 INSTALLATION 

A. All pipe and fittings shall be installed in accordance with these General Specifications 
and the pipe Manufacturer's instructions. 

B. The Contractor shall carefully examine all pipe and fittings for cracks, damage or 
defect before installation. Defective materials shall be removed from the site and 
replaced with non-defective material at no additional cost to the Owner. 

C. The interior of all pipe and fittings shall be inspected, and any foreign material shall be 
completely removed from the pipe interior before it is moved into final position. 

D. Field cutting of pipe shall be carefully made, without damage to pipe or lining system 
components, so as to leave a smooth end at right angles to the axis of pipe. The 
method and device used to cut the pipes shall be approved of by the Owner. Sharp 
edges of cut ends shall be fued off smooth. Flame cutting will not be allowed. 

E. All pipe and fittings shall be laid or placed to the grades and elevations shown on the 
Construction Drawings with bedding and backfill as shown on the Construction 
Drawings. 

F. Placement of overlying materials shall be carried out in accordance with these General 
Specifications. 

G. No pipe shall be laid until the CQA Engineer has observed the condition of the pipe. 

H. Blocking under piping shall not be permitting unless specifically accepted by the 
Owner. 

I. The Contractor shall provide all necessary adapters and/ or connection pieces required 
when connecting different types and sizes of pipe or when connecting pipe made by 
different manufacturers. 

3.04 JOINTS AND CONNECTIONS 

A. 
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CPT shall be joined with split couplers. All joints shall be made in accordance with the 
pipe Manufacturer's recommendations, and shall be made by trained personnel 
authorized by the pipe Manufacturer. 
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3.05 SURVEY CONTROL 

A. The Surveyor shall survey the location and final elevation of the invert of all ADS 
CPT. The pipe shall be surveyed at its ends and at approximate 50-foot intervals 
between the ends. In addition, all joints, etc. shall be located horizontally and vertically 
and overall length measured. Surveying shall be performed in accordance with Section 
01010 of these General Specifications. 

B. The Surveyor shall provide a Record Drawing of the location and fmal elevation of all 
ptpes. 

3.06 PROTECTION OF WORK 

A. The Contractor shall use all means necessary to protect all materials and all partially
complete and completed work of these General Specifications. 

B. In the event of damage, the Contractor shall make all repairs and replacements 
necessary, to the approval of the Owner and at no additional cost to the Owner. 

C. The CQA Engineer will issue an approval of pipe installation and inspection to the 
Owner prior to completely covering the pipe in accordance with the CQA Plan. 
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[END OF SECTION] 
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SECTION 02740 
CORRUGATED METAL PIPE 

Triassic Park Hazardous Waste Facility 
Section 02740: Corrugated Metal Pipe 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, supems10n, 
transportation, and installation service necessary for the installation of all corrugated 
metal pipe (CMP) for construction. The work shall be carried out in accordance with 
these General Specifications, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. 02228 - Pipe Bedding 

1.03 REFERENCES 

A. American Association of State Highway and Transportation Officials (AASHTO) most 
current version: 

1. AASHTO M36 - Specification for Corrugated Steel Pipe, Metallic-Coated, for 
Sewers and Drains 

B. American Society for Testing and Materials (ASTM) most current version: 

W:·li'P\61J?\RnO<t2DOOP""""-SP'.,.,.._ 
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1. ASTM A27 - Specification for Steel Castings, Carbon, for General 
Application. 

2. ASTM A36 - Specification for Structural Steel. 

3. ASTM A123 - Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 
and Steel Products. 

4. ASTM A536 - Specification for Ductile Iron Castings. 

5. ASTM C478 - Specification for Precast Reinforced Concrete Manhole 
Sections. 

6. 

7. 

8. 

ASTM D1557 - Test Methods for Moisture Density Relations of Soils and 
Soil Aggregate Mixtures Using 10-lb (4.54 kg) Hammer and 18-in. (457 mm) 
Drop. 

ASTM D3776 - Test Methods for Mass per Unit Area (Weight) of Woven 
Fabric. 

ASTM D3786 - Test Method for Hydraulic Bursting Strength of Knitted 
Goods and Nonwoven Fabrics: Diaphragm Bursting Strength Tester 
Method. 
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9. 

10. 

11. 

Triassic Pa.tk Hazardous Waste Facility 
Section 02740: Cormgated Metal Pipe 

ASTM D4355 -Test Method for Deterioration of Geotextiles from Exposure 
to Ultraviolet Light and Water (Zenon-Arc Type Apparatus). 

ASTM D4533 -Test Method for Trapezoid Testing Strength of Geotextiles. 

ASTM D4632 - Test Method for Breaking Load and Elongation of 
Geotextiles (Grab Method). 

12. ASTM D4751 -Test Method for Determining Apparent Opening Size of a 
Geotextile. 

13. ASTM D4833 -Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products. 

C. State of California Department of Transportation (CALTRANS), Standard 
Specifications, most current version. 

1.04 SUBMITTALS 

A. Submit manufacturer's and supplier's specifications and test data as required to 
demonstrate that materials conform to the requirements of this specification. 

PART 2: PRODUCTS 

2.01 CORRUGATED METAL PIPE (CMP) 

A. CMP shall be galvanized steel conforming to AASHTO M36 Type I, with a nominal 
sheet thickness of 0.079 inches or greater. Diameters shall be as shown on the 
Constmction Drawings. 

B. Coupling bands shall be galvanized steel conforming to AASHTO M36 and shall be 
compatible with the type of CMP provided. 

2.02 TRENCH BACKFILL 

A. 

PART 3: 

Trench backfill shall conform to the specifications for pipe bedding described in 
Section 02228. 

EXECUTION 

3.01 CMP CULVERT INSTALLATION 

A. 

B. 

W·ti"F'\o02\IWJa2000P"""f\SJNa!iuti-
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Excavate trenches to the lines and grades shown on the Drawings. Overexcavate 
trenches so that at least 6 inches of pipe bedding material can be placed below the 
invert of the culvert. Conduct trenching operations in accordance with the applicable 
provisions of Section 02110. 

Place a minimum 6-inch-thick layer of pipe bedding material in the trench prior to 
laying the culvert. Compact pipe bedding material with power tamper or equivalent 
means. The bottom of the trench shall support the culvert uniformly along its entire 
length. 
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c. 

D. 
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Triassic Park Hazardous Waste Facility 
Section 02740: Cox:rugated Metal Pipe 

Handle culvert using methods as recommended by the manufacturer. Join culvert 
sections using manufacturer's recommended equipment and procedures. 

Place backfill around culvert in lifts no greater than 1 foot thick prior to compaction. 
Place soil around haunches of culvert manually or by other approved means so that no 
voids are present. Compact each lift with power tamper or equivalent means. 

[END OF SECTION] 
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SECTION 02775 
GEOMEMBRANE LINERS 

Triassic Pru:kHaza.rdous Waste Facility 
Section 02775: Geomembrane Liners 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment superv1s1on, 

transportation, and installation services necessary for the installation of the 

geomembrane liners for the landfill or surface impoundment. The work shall be 

carried out in accordance with these General Specifications, the CQA Plan, and the 

Construction Drawings. 

B. This specification shall also apply to geomembrane installation in the truck roll off 

area, the drum handling facility, the truck wash facility and the stormwater detention 

basin unless otherwise indicated on the drawings. 

1.02 RELATED SECTIONS 

A. Section 02221 - Clay Liner 
B. section 02231 -Foundation Sand 
C. Section 02710 - Geocomposite 
D. Section 02712- Geonet 
E. Section 02714- Geotextile Filter, or Cushion, Layer 
F. Section 02232 -Protective Soil Layer 
G. Section 02718- Polyethylene Pipe and Fittings 
H. Section 02780 - Geosynthetic Clay Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 

Plan. The Contractor shall require the geomembrane manufacturer to comply with the 

submittal requirements of the CQA Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

W·IW\60."\Rw0d2000P...,U..S~ 
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All work will be constructed, monitored, and tested m accordance with the 

requirements of the CQA Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 

Contractor shall account for these activities in the construction schedule. No 

additional costs to the Owner shall be allowed by the Contractor as a result of the 

performance of the CQA activities. 

The Contractor shall deliver geomembrane to the site at least 14 calendar days prior to 

installation to allow sufficient time for testing required by the CQA Plan. 

Geomembrane rolls that do not meet the requirements of this General Specification 

will be rejected. The Contractor shall replace rejected material with new material that 

conforms to the specification requirements, at no additional cost to the Owner. 
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Triassic Puk Haza:rdous Waste Facility 
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If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming area. 
The nonconforming area shall be reworked by the Contractor at no cost to the Owner 
until acceptable test results are obtained. 

PART 2: PRODUCTS 

2.01 RESIN 

A. Reclaimed polymer shall not be added to the resin; however, the use of polymer 
recycled during the manufacturing process will be permitted if the recycled polymer 
does not exceed 2 percent by weight of the total polymer weight. The product shall be 
manufactured specifically for use in geomembranes, using new, first-quality 
polyethylene resin. 

B. The resin shall comply with the following properties for high density polyethylene 
(HDPE): 

1. Specific Gravity: 0.94 to 0.96 (ASTM D 792 Method A or ASTM D 1505) 

2. Melt Index: 0.1-0.3 g/10 min. (ASTM D 1238 ConditionE 190/C, 2.16 kg) 

3. Water absorption: 0.1% max (ASTM D 570) 

2.02 GEOMEMBRANE PROPERTIES 

A. Smooth or textured HDPE geomembrane shall be used based on the following 
schedule: 

B. 

c. 

W·li"P\601\rw:J<t2000-S~ 
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Facility 

Landfill (liner/ cover) 
Ditch liners 
Evaporation Pond and Collection Basin 
Truck Roll Off 
Drum Storage 
Liquid Waste Storage 
Stabilization 
Truck Wash 

Smooth 

Textured/Smooth 

Textured 
Smooth 

Textured 
Smooth 
Smooth 
NA 
Textured 

The Contractor shall require that the geomembranes Manufacture furnish 
geomembrane with minimum average roll values, as defined by the Federal Highway 
Administration (FHWA), meeting or exceeding the criteria specified in Table 02775-1 
and that meet the manufacturing quality control requirements of this section. The 
Contractor shall require the geomembrane Manufacturer to certify in writing as well as 
provide test results that demonstrate that the geomembrane delivered to the site 
complies with the properties listed in Table 02775-1. 

In addition to the property values listed in Table 02775-1, the geomembrane material 
shall: 
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1. 

2. 

3. 

4. 

Triassic Puk Hazardous Waste Facility 
Section 02775: Geomembrane Liners 

Contain a maximum of 1 percent by weight of additives, fillers, or extenders 
(not including carbon black). 

Not have striations, roughness (except in the case of textured HDPE 
geomembranes where a roughened surface is characteristic), pinholes, or 
bubbles on the surface. 

Be produced so as to be free of holes, blisters, undispersed raw materials, or 
any sign of contamination by foreign matter. 

Be manufactured in a single layer or coextruded. 

2.03 MANUFACTURING QUALITY CONTROL 

A. Resin: 

1. The Contractor shall require the geomembrane Manufacturer to certify in 
writing that the resin used to manufacture the geomembrane delivered to the 
project site complies with the product specifications of this section. All 
Quality Control testing required by these General Specifications and/ or 
conducted at the discretion of the Contractor shall be the responsibility of the 
Contractor Any geomembrane manufactured from non-complying resin will 

be rejected. 

2. The Contractor shall require the Manufacturer to supply quality control 
certificates from the resin Supplier that includes the origin (resin production 
plant), identification (brand name, number) the production date of the resin 
used in the manufacturer of the geomembrane shipped to the site, and the 
results of test conducted to verify that the resin used to manufacturer the 
geomembrane rolls assigned to the project meets the specifications of Part 
2.01 of this section. 

B. Rolls: 

W:·WP\602\RAIJdlOOOPtmlit\.S~ 
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1. 

2. 

3. 

The Contractor shall require that the geomembrane Manufacturer 
continuously monitor the geomembrane during the manufacturing process for 
inclusions, bubbles, or other defects. Geomembrane that exhibits defects will 
not be accepted. 

The Contractor shall require that the geomembrane Manufacturer monitor the 
geomembrane thickness during the manufacturing process. Geomembrane 
that fails to meet the specified minimum thickness will not be accepted. 

The Contractor shall require that the geomembrane Manufacturer sample and 
test the geomembrane, at a minimum, once every 50,000 ft2 and perform the 
tests indicated in Table 02775-1 to demonstrate that the geomembrane 
properties conform to the values specified in this section. All Quality Control 
testing required by these General Specifications and/ or conducted at the 
discretion of the Contractor shall be the responsibility of the Contractor. 
Samples shall be taken across the entire width of the roll and shall not include 
the first wrapping or outer layer of the roll (about 3.3 feet). 
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4. 

5. 

6. 

7. 

Triassic P:ukHaz:udous Waste Facility 
Section 02775: Geomembrane Liners 

Geomembrane rolls that do not have acceptable manufacturing quality control 
test results shall be rejected by the Owner. 

In the case of the rejection of a roll of geomembrane, the Contractor shall 
require that the geomembrane Manufacturer sample and test each roll 
manufactured in the same lot, or at the same time, as the failing roll. Sampling 
and testing of rolls shall continue until a pattern of acceptable test results is 
established in accordance with the CQA Plan. 

Additional testing may be performed at the geomembrane Manufacturer's 
discretion and expense, to more closely identify the non-complying rolls 
and/ or to qualify individual rolls. 

If requested by Owner, one coupon of geomembrane (at least 10 feet by 2 
feet) for every 40,000 ft2 of membrane produced shall be retained intact by 
the geomembrane Manufacturer until construction of landfill or surface 
impoundment components, for which the geomembrane is used, is complete 
and the Owner has accepted the completed work. 

C. Man1ffacturing P !ant Visit: 

1. The Manufacturer shall permit the Owner or Owner's representative(s) to visit 
the manufacturing plant. Visits may be during the manufacturing of the 
geomembrane rolls for the specific project. 

2. During the visit, the Owner or Owner's representative(s) may: 

a. Review the manufacturing process, quality control procedures, 
laboratory facilities, and testing procedures; 

b. Verify that properties guaranteed by the Manufacturer comply with 
the specifications; 

c. Verify that the measurements of properties by the Manufacturer are 
properly documented and the test methods used are acceptable; 

d. Inspect select geomembrane rolls for evidence of holes, blisters, or 
any sign of contamination by foreign matter; 

e. Review packaging and transportation procedures; 

f. Verify that roll packages are labeled in compliance with this Section; 
and 

g. Take conformance samples from geomembrane rolls that are 
assigned to the project. 

2.04 LABELING 

A. 

W·WP\607\RwO<f2000P""""Sf<~ 
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The geomembrane shall be labeled with the following information: 
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1. 
2. 
3. 
4. 
5. 
6. 

Thickness of the material; 
Length and width of the roll or factory panel; 
Name ofManufacturer; 
Product identification; 
Lot number; and, 
Roll or factory panel number. 

Triassic Pat:kHazardous Waste Facility 
Section 02775: Geomembrane Liners 

2.05 TRANSPORTATION 

A. Transportation of the geomembrane is the responsibility of the Contractor. The 

Contractor shall be liable for all damage to materials prior to and during transportation 

to the site. The Contractor shall replace any damaged rolls at no additional cost to the 

Owner. 

2.06 HANDLING AND STORAGE 

A. 

B. 

PART 3: 

Handling, storage, and care of the geomembrane prior to and following incorporation 

in the work is the responsibility of the Contractor. The Contractor shall be liable for 

all damage to the material incurred prior to final acceptance of the installation by the 

Owner. The Contractor shall repair any damage in accordance with this Section and at 

no additional cost to the Owner. 

The Contractor shall be responsible for storage of the geomembrane at the site. The 

geomembrane shall be protected from dirt, excessive heat or cold, puncture, cutting, 

or other damaging or deleterious conditions. The geomembrane shall also be stored in 

accordance with any additional requirements of the geomembrane Manufacturer. 

EXECUTION 

3.01 EARTHWORK 

A. Surfoce Prrparation 

W·WF\6lJ."\RMJ<t.'OOD-Si""fi"ti<'u 
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1. Geomembrane liner shall be installed at all locations shown on the 

Construction Drawings. 

2. 

3. 

The geomembrane liners and the cover geomembrane shall be installed as 

soon as practical after construction and CQA testing of the underlying 

materials. Prior to geomembrane liner installation, the Contractor shall verify, 

by surveying, that the elevations, thicknesses, and grades of the underlying 

materials conform to the requirements of the Construction Drawings. 

Installation of the geomembranes shall not begin until the CQA Engineer 

completes conformance testing and surveying of the appropriate portions of 

the underlying materials in accordance with the CQA Plan. 

Areas to receive geomembrane liner shall be smooth and even, and free of 

ruts, voids, and protrusions or wrinkles. Any surface features, as determined 

by the CQA Engineer or Owner, which could damage the geomembrane shall 

be removed by the Contractor. For earth slopes of 3:1 (horizontal:vertical) or 

flatter, the final surface prior to receiving geomembrane shall be rolled 

smooth using a smooth drum roller. For slopes steeper than 3H:1 V, dressing 

of the slopes shall be accomplished by back-dragging the surface with a dozer 
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blade or by other methods approved by the Owner (such as raking the surface 
by hand) until the Owner is satisfied that the surface is smooth and even, and 
free of ruts, voids, obstructions, etc .. No vehicles shall be allowed on the final 
dressed surface without the approval of the Owner. 

4. The Contractor shall provide written certification that the surface on which 
the geomembrane will be installed is acceptable. The certificate of acceptance 
for each area under consideration shall be given to the Owner as part of 
geomembrane installation in that area. 

5. Special care shall be taken to maintain the prepared surface on which the 
geomembrane will be installed. 

6. No geomembrane shall be placed in an area which has been softened by 
precipitation or which has excessively cracked due to desiccation. 

7. Any damage to the surface caused by weather, installation activities, or other 
activities shall be repaired by the Contractor at no expense to the Owner. 

B. Anchor Trenches: 

1. The anchor trench shall be excavated prior to geomembrane placement to the 
elevations, grades, and width shown on the Construction Drawings. 

2. No loose soil shall be allowed beneath the geomembrane in the anchor trench. 

3. The anchor trench shall be backfilled as shown on the Construction 
Drawings. Care shall be taken when backfilling the anchor trench to prevent 
any damage to the geomembrane or other geosynthetics. 

4. Clay liner material shall be placed in the anchor trench to the limits shown on 
the Construction Drawings. The clay liner material shall be compacted using 
suitable hand-operated compaction equipment. Clay shall be compacted to 
the requirements in the General Specifications. 

5. Slightly rounded comers shall be provided at the top in-board side of the 
anchor trench to avoid sharp bends in the geomembrane. 

3.02 GEOMEMBRANE DEPLOYMENT 

A. Lrgout Drawing: 

B. 

1. The Contractor shall provide at least 2 sets of geomembrane panel layout 
drawings to the Owner at least 14 days prior to geomembrane deployment. 
Drawings shall indicate the geomembrane panel configuration, dimensions, 
details, seam locations, etc. Field seams shall be differentiated from factory 
seams (if any). The layout drawings must be approved by the Owner prior to 
the installation of any geomembranes. These drawings shall not be modified 
without the prior approval of the Owner. 

Field Panel Identi,fication: 
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1. 

2. 

Triassic Pat:k Hazardous Waste Facility 
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A geomembrane field panel is defined as a roll or a portion of a roll cut in the 
field. 

Each field panel must be given an identification code (number or letter
number) consistent with the layout plan. This identification code shall be 
agreed upon by the Owner, and Contractor. The field panel identification 
code shall be related, through a table or chart, to the original resin, and the 
constituent rolls and factory panels. 

C. Field Panel Placement: 

W:WP'\.60.'\P.nl:kt.?OOOP-"._S~ 
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1. Field panels shall be installed at the location and positions indicated in the 
layout drawings. 

2. Field panels shall be placed one at a time, and each field panel shall be seamed 
shortly after its placement. 

3. Geomembrane shall not be placed when the ambient temperature is below 

40°F unless the Contractor has previously submitted a geomembrane cold 
weather placement and seaming plan and such plan has been approved by the 
Owner. 

4. Geomembranes shall not be placed during a precipitation event, in the 
presence of excessive moisture (e.g., fog, dew), in an area of ponded water, or 
in the presence of excessive winds. 

5. The Contractor shall employ placement methods which ensure that: 

6. 

a. No vehicular traffic shall be allowed on the geomembrane. 

b. Equipment used shall not damage the geomembrane by handling, 
trafficking, excessive heat, leakage of hydrocarbons, or other means. 

c. Personnel working on the geomembrane shall not smoke, consume 
food or beverages (except for body fluid replenishment), wear 
damaging shoes, have cans, glass containers, or tools not required for 
liner placement on the geomembrane, or engage in other activities 
which could damage the geomembrane. 

d. The method used to unroll the panels shall not scratch or crimp the 
geomembrane and shall not damage the supporting soil. 

e. The method used to place the panels shall minimize wrinkles 
(especially differential wrinkles between adjacent panels). 

f. Temporary loads and/or anchors (e.g., sand bags), not likely to 
damage the geomembrane, shall be placed on the geomembrane to 
prevent uplift by wind. 

On slopes, geomembranes shall be installed from the top of the slope to the 
bottom. The geomembrane shall be temporarily anchored at the top of the 
slope prior to deployment. Unrestrained release of the geomembrane from 
the top of the slope is not acceptable. 
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Any field panel or portion thereof which becomes seriously damaged (tom, 
twisted, or crimped) shall be replaced with new material at no expense to the 
Owner. Less serious damage may be repaired with the approval of the 
Owner. Damaged panels or portions of damaged panels which have been 
rejected shall be removed from the work area at no expense to the Owner. 

Adjacent geomembrane panels shall be overlapped as described in this 
Section. Larger overlaps shall be used if thermal contraction of the 
geomembrane is anticipated prior to seaming. Adjacent panels shall be placed 
under similar temperature conditions, preferably early in the day when 
temperatures are cooler, to minimize the potential for differential contraction. 

If a textured geomembrane is placed over GCL, geotextile, or geocomposite a 
slip sheet (such as 20-mil smooth HDPE) shall first be placed over it in order 
to allow the geomembrane to slide into its proper position. Once the 
overlying geomembrane is properly positioned, the slip-sheet shall be carefully 
removed paying close attention to avoiding any movement to the 
geomembrane. 

3.03 FIELD SEAMING 

A. Seam Lqjout: 

1. In general, seams shall be oriented parallel to the line of maximum slope, i.e., 
oriented down, not across, the slope. In comers and at odd-shaped geometric 
locations, the number of field seams shall be minimized. No horizontal seam 
shall be permitted less than 10 feet from the toe of the slope, except where 
approved by the Owner. No panels shall be seamed in the field without the 
Owner's approvaL 

B. Personnef. 

1. All personnel performing seaming operations shall be qualified as required by 
the CQA Plan. At least one seamer shall have a minimum of 1,000,000 ft2 of 
HDPE geomembrane experience. Seamers who don't have a minimum of 1 
million ftZ HDPE geomembrane experience will be considered inexperienced. 
Qualifications of the seamers shall be provided to the CQA Engineer prior to 

the start of construction. All personnel performing field seaming shall be 
qualified by experience or by passing seaming tests. The seaming tests shall 
require all inexperienced seamers to make 5 trial seams on-site prior to any 
actual field seams. The trial seams shall be tested according to this section and 
shall be performed under the supervision of an experienced seamer. The 
CQA Engineer, or a designated representative, will observe and record the 
results of the tests. No seaming shall be performed unless a "master seamer" 
is present. 

C. Weather Conditions fOr Seaming. 

W.·"'7'\602\Rn0d2000-S~ 
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1. Seaming shall not be attempted at ambient temperatures below 40°F. At 
ambient temperatures between 40°F and 50°F, seaming will be allowed if the 
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geomembrane is preheated either by the sun or a hot air device, and if there is 

no excessive cooling from wind. At ambient temperatures above 50°F, no 

preheating will be required. In all cases, the geomembrane shall be dry and 

protected from excessive wind. 

2. If the Contractor wishes to perform seaming at ambient temperatures below 

40°F, he shall demonstrate that the seam so produced is equivalent to those 

produced under normally approved conditions, and that the overall quality of 

the geomembrane is not adversely affected. The Contractor shall submit to 

the Owner for approval a geomembrane cold weather placement and seaming 

plan that details all aspects of the cold weather seaming operation. 

3. To minimize geomembrane contraction stresses, seaming should ideally be 

carried out in the morning and late evening when the geomembrane is 

relatively contracted, and during the middle of the day if overcast conditions 

prevail. If the geomembrane is to be seamed in the middle of a sunny day, the 

Contractor shall ensure that there is sufficient slack in the geomembrane to 

prevent excessive stresses or trampolining when the geomembrane contracts 

as cooler temperatures prevail. The required amount of slack shall be 

determined by the Contractor and it should not be so much so as to cause 

excessive wrinkling of the geomembrane. If excessive trampolining or 

wrinkling of the geomembrane is observed, the Contractor will be required to 

make repairs to eliminate the problem at no additional cost to the Owner. 

4. Ambient temperatures shall be measured near the crest of the landfill or 

surface impoundment. 

D. Overlaj!ping and Temporary Bonding: 

1. Geomembrane panels shall be overlapped a mmunum of 3 inches for 

extrusion welding and 4 inches for fusion welding or a greater amount if 

recommended by the geomembrane Manufacturer, but in any event, sufficient 

overlap shall be provided to allow peel tests to be performed on the seam. 

2. The procedure used to temporarily bond adjacent panels together shall not 

damage the geomembrane. The temperature of the air at the nozzle of a spot 

welding apparatus shall be controlled such that the geomembrane is not 

damaged. 

3. No solvent or adhesive shall be used for cleaning or bonding of the 

geomembrane liner material. 

E. Seam Preparation: 

"'·WP\60i\IW:Ja2000Pmolt,Sf<~ 
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1. 

2. 

Prior to seaming, the seam area shall be cleaned so that it is free of moisture, 

dust, dirt, debris of any kind, and foreign material. 

If seam overlap grinding is required, the process shall be completed according 

to the geomembrane Manufacturer's instructions and in a manner that does 

not damage the geomembrane. 
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Seams shall be aligned with the fewest possible number of wrinkles and 
"fishmouths". 

F. General Seaming RerJuirements: 

1. All geomembrane overlaps shall be continuously seamed usmg approved 
procedures. 

2. Seaming shall extend to the outside edge of panels to be placed in the anchor 
trench. 

3. If required, a firm substrate shall be provided by using a flat board, a conveyor 
belt, or similar hard surface, directly under the seam overlap to achieve proper 
support. 

4. If seaming operations are carried out at night, adequate illumination shall be 
provided. 

5. Fishmouths or wrinkles at the seam overlaps shall be cut along the ridge of the 
wrinkle to achieve a flat overlap. The cut fishmouths or wrinkles shall be 
seamed and any portion where the overlap is inadequate shall be patched with 
an oval or round patch of the same geomembrane that extends a minimum of 
6 inches beyond the cut in all directions. 

6. At the end of each day or installation segment, all exposed geomembrane 
edges shall be anchored by sandbags or other approved means. Sandbags 
securing the geomembrane on side slopes should be connected by a rope 
fastened at the top of the slope by a temporary anchor. If high winds are 
expected, boards with weighted sand bags on top may be used to keep wind 
from getting under the exposed edge of the geomembrane. 

G. Seaming Process: 

WcWl'\«J;AR.w0d2000Pmoif\S~ 
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1. Approved processes for field seaming are extrusion welding and fusion 
welding using equipment that the Owner has approved by make and model. 
Alternate processes shall not be used unless a plan for their use has been 
submitted by the Contractor and approved by the Owner. Seaming 
equipment shall not damage the geomembrane. 

2. Extrusion Equipment and Procedures: 

a. The Contractor shall maintain at least one spare operable seaming 
apparatus on site. 

b. 

c. 

The extrusion welding apparatus shall be equipped with gauges 
indicating the temperature in the apparatus and at the nozzle. 

Prior to beginning a seam, the extruder shall be purged until all 
heat-degraded extrudate has been removed from the barrel. 
Whenever the extruder is stopped, the barrel shall be purged of all 
heat-degraded extrudate. 
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The Contractor shall provide documentation regarding the extrudate 

to the Owner and shall certify that the extrudate is compatible with 

the specifications, and consists of the same resin as the 

geomembrane. 

The electric generator for the extrusion welders shall be placed either 

outside the area to be lined or on a smooth base or other such 

manner that no damage occurs to the geomembrane. 

3. Fusion Equipment and Procedures: 

a. The Contractor shall maintain at least one spare operable seaming 

apparatus on site. 

b. The fusion welding apparatus shall be an automated vehicular 

mounted device equipped with gauges indicating the applicable 
temperatures and pressures 

c. The edges of cross seams shall be abraded to a smooth incline (top 

and bottom) prior to welding. 

d. A movable protective layer shall be used directly below each 

geomembrane overlap to be seamed if deemed necessary by the 

Owner. 

e. The electric generator for the fusion welders shall be placed either 

outside the area to be lined or on a smooth base or other such 

manner that no damage occurs to the geomembrane. 

f. All fusion welded seam intersections shall be patched in accordance 

with this Section. 
H. Trial Seams: 

li'OWl'\60.'\Rni::J<tlOOO-S~ 
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1. Trial seams shall be made on fragment pieces of geomembrane to verify that 

seaming conditions are adequate. Such trial seams shall be made at the 

beginning of each seaming period (morning and afternoon). Each seamer 

shall make at least one trial seam each day. Trials seams shall also be made in 

2. 

the event that the ambient temperature varies more than 20°F since the last 

passing trial seam. Trial seams shall be made under the same conditions as 

actual seams. The trial seam sample shall be at least 5 feet long by 1 foot wide 

(after seaming) with the seam centered lengthwise for fusion trial seams and at 

least 3 feet long by 1 foot wide for extrusion trial seams. Seam overlap shall 

be as indicated in Part 3.03.D. of this Section. 

Five specimens, each 1 inch wide, shall be cut from the trial seam sample by 

the Contractor. Two specimens shall be tested for shear strength and three 

specimens shall be tested for peel strength using a field tensiometer. Both 

tracks of double fusion welds will be tested for peel strength on each of the 

three specimens unless otherwise approved by the Owner. The test 

specimens shall not fail in the seam and shall meet or exceed the strength 

requirements in Table 02775-2. If a specimen fails, the entire operation shall 

be repeated. If the second trial seam fails, the seaming apparatus or seamer 
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shall not be accepted and shall not be used for seaming until the deficiencies 
are corrected and two consecutive successful trial seams are achieved. Trial 
seam failure is defined as failure of any one of the five specimens. 

3. The CQA Engineer will observe trial seam testing procedures. Successful trial 
seam samples will be assigned a number and marked accordingly by the CQA 
Engineer, who will also log the date, hour, ambient temperature, number of 
seaming unit, name of seamer, and pass or fail description. The sample itself 
will be retained only until the construction of the liner is complete, and the 
liner has been accepted by the Owner. 

I. Nondestructive Seam Continuip Testing: 

W·WJ'\602\rw:Jd2000-S~ 
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1. Except as noted below the Contractor shall nondestructively test for 
continuity all field seams over their full length, using the vacuum test 
(primarily for extrusion seams),or air pressure test (for double fusion seams 
only) methods. All other test methods must be approved by the Owner. 
These tests shall be carried out as the seaming work progresses, not at the 
completion of all field seaming. The Contractor shall complete any required 
repairs in accordance with this Section at no additional cost to the Owner. 

2. If the seam cannot be nondestructively tested after final installation, the 
following procedures shall apply: 

a. Prior to seaming, the seamer shall make a new trial seam. 

b. The seam shall be capped with the same type of geomembrane if the 
seams of the cap can be nondestructively tested. 

c. If the seam is accessible to nondestructive testing prior to final 
installation but not after final installation, the seam shall be 
nondestructively tested prior to final installation. 

d. At the discretion of the Owner, vacuum testing of fusion welded 
seams may be allowed in lieu of capping fusion welded seams which 
cannot be air pressure tested. 

e. If none of the above techniques are practical the CQA Engineer will 
closely observe and document the seaming process. 

3. Vacuum Testing 

a. The equipment for vacuum box testing shall comprise the following: 

1. 

u. 

A vacuum box assembly consisting of a rigid housing, a 
transparent viewing window, a soft neoprene gasket attached 
to the bottom, port hole or valve assembly, and a vacuum 
gauge. 

A steel vacuum tank and pump assembly equipped with a 
pressure controller and pipe connections. 
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111. A rubber pressure/vacuum hose with fittings and 
connections. 

1v. A bucket and applicator. 

v. A soapy solution. 

b. The following procedures shall be followed: 

1. Energize the vacuum pump and reduce the tank pressure to 
approximately 5 psi gauge. 

u. Wet a strip of geomembrane seam approximately 4 inches by 
one and one half times the length (minimum) of the vacuum 
box with the soapy solution. 

111. Place the box over the wetted area. 

1v. Close the bleed valve and open the vacuum valve. 

v. Ensure that a leak tight seal is created as evidenced by a 
negative box pressure of a minimum 5 psi gauge. 

v1. Examine the geomembrane through the viewing window for 
the presence of soap bubbles for not less than 10 seconds. 

vii. If no bubbles appear after 10 seconds, close the vacuum 
valve and open the bleed valve, move the box to the next 
adjoining area with a minimum 3 inches overlap, and repeat 
the process. 

v111. All areas where soap bubbles appear shall be marked with a 
marker that will not damage the geomembrane and repaired 
in accordance with Part 3.03.K. of this Section with no 
additional cost to the Owner. 

4. Air Pressure Testing (For Double-Fusion Seams Onl¥): 

a. The following procedures are applicable to those processes which 
produce a double seam with an enclosed space. 

b. The equipment shall comprise the following: 

u. 

IU. 

An air pump (manual or motor driven), equipped with a 
pressure gauge, capable of generating and sustaining a 
pressure between 25 and 30 ps~ and mounted on a cushion 
to protect the geomembrane. 

A rubber hose with fittings and connections. 

A sharp hollow needle, or other approved pressure feed 
device. 
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The following procedures shall be followed: 

1. Seal both ends of the seam to be tested. 

u. Insert needle, or other approved pressure feed device, into 
the tunnel created by the fusion weld. 

111. Insert a protective cushion between the air pump and the 
geomembrane. 

tv. Energize the air pump to a gauge pressure between 25 and 
30 psi, close valve, and sustain the pressure for not less than 
5 minutes. 

v. If the loss of pressure exceeds 2 ps~ or does not stabilize, 
locate faulty area and repair in accordance with Part 3.03.K. 
of this Section. 

vt. At the end of the test, cut the air channel at the end of the 
seam opposite the needle and verify air flow to ensure that 
the entire seam length was tested. 

vu. Remove the needle, or other approved pressure feed device, 
and repair all test penetrations in accordance with Part 
3.03.K. of this Section. 

J. Destructive Testing: 

W,Wl'\.,2\Rn0d2000P-'\S-
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1. Destructive seam tests shall be performed on samples collected from selected 
locations to evaluate seam strength and integrity. Destructive testing shall be 
carried out as the seaming work progresses, not at the completion of all field 
seammg. 

2. Sampling: 

a. 

b. 

Destructive test samples shall be collected at a minimum average 
frequency of one test location per 500 feet of seam length. Test 
locations shall be determined during seaming, and may be prompted 
by suspicion of excess crystallinity, contamination, offset seams, or 
any other potential cause of imperfect seaming. The CQA Engineer 
will be responsible for choosing the locations of destructive seam 
samples. The Contractor shall not be informed in advance of the 
locations where the seam samples will be taken. The CQA Engineer 
may increase the sampling frequency. 

Samples shall be cut by the Contractor at the locations designated by 
the CQA Engineer as the seaming progresses in order to obtain 
laboratory test results before the geomembrane is covered by another 
material. Each sample shall be numbered and the sample number 
and location identified on the panel layout drawing. All holes in the 
geomembrane resulting from the destructive seam sampling shall be 
immediately covered. The holes shall be repaired in accordance with 
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Part 3.03.K. of this Section. The continuity of the new seams in the 

repaired areas shall be tested according to this Section. 

c. Two test specimens, each 1 inch wide and 6 to 12 inches long with 

the seam centered parallel to the width, shall be taken. The test 

specimens shall be spaced a clear distance of approximately 42 inches 

apart. These specimens shall be tested in the field in accordance with 

Part 3.03.] .3 of this Section. If these samples pass the field test, a 

laboratory sample shall be taken. The removed destructive sample 

shall be at least 12 inches wide by 42 inches long with the seam 

centered lengthwise. The sample shall be cut into three parts and 

distributed as follows: 

t. One 12-inch long portion to the Contractor. 

u. One 18-inch long portion to the CQA Engineer for 

laboratory testing. 

rn. One 12-inch long portion to the CQA Engineer for archive 

storage. 

3. Field Testing: 

a. The two 1 inch wide test specimens shall be tested in the field, using a 

tensiometer, for peel adhesion. Field testing shall be the 

responsibility of the Contractor and shall be observed by the CQA 

Engineer. The test specimens shall not fail in the weld more than 10 

percent and shall meet the peel strength requirements of Table 

02775-2. Both tracks of double fusion welded seams shall be tested 

in peel on each test specimen unless otherwise approved by the 

Owner. If any field test sample fails to pass, then the procedures 

outlined in Part 3.03.K. of this Section shall be followed. 

4. Laboratory Testing: 

a. Laboratory testing by the CQA Engineer, in accordance with the 

CQA Plan, shall include seam shear strength and shear strain at yield 

(ASTM D 3083) and peel adhesion (ASTM D 413). The minimum 

acceptable values to be obtained in these tests are those indicated in 

Table 02775-2. At least 5 specimens shall be tested for each test 

method. Specimens shall be selected alternately by test from the 

samples (i.e., peel, shear, peel, shear). A sample passes the laboratory 

tests when at least 4 out of 5 of the test specimens meet or exceed all 

of the test criteria. Both tracks of double fusion welded seams shall 

be tested in peel. 

5. Destructive Test Failure: 

a. The following procedures shall apply whenever a sample fails a 

destructive test, whether the test is conducted by the CQA Engineer's 

laboratory, the Contractor's laboratory, (if used) or by a field 

tensiometer. The Contractor shall have two options: 
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The Contractor can reconstruct the seam(s) (e.g., remove the 
old seam(s) and reseam, or cap the seam(s)) between any two 
passed test locations. 

The Contractor can trace the welding path to an intermediate 
location, a minimum of 10 feet from the location of the 
failed test (in each direction) and take test specimens for an 
additional field destructive tests at each location. If these 
field destructive tests pass, then full laboratory samples shall 
be taken. If these laboratory samples pass the tests, then the 
seam(s) shall be reconstructed between these locations. If 
either sample fails, then the process shall be repeated to 
establish the zone in which the seam shall be reconstructed. 
This will be done by following the chronological order in 
which the seaming apparatus welded the seam(s) prior to and 
after it welded the failing test location. In any case, all 
acceptable seams must be bounded by two locations from 
which samples passing laboratory destructive tests have been 
obtained. In cases exceeding 150 feet of reconstructed 
seam(s), a sample taken from within the reconstructed zone 
must pass destructive testing. Whenever a sample fails, the 
CQA Engineer may require additional tests for seams that 
were formed by the same seamer and/ or seaming apparatus 
or seamed during the same time shift at no additional cost to 
the Owner. 

w. Should three consecutive failing destructives be performed 
on a single welding apparatus, the apparatus shall not be 
permitted to weld until the machine has been repaired and 
successfully passed three consecutive trial seams. 

K. Difects and Repairs: 

WW!'\6Qi\RnOd2tXIO~S~ 
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1. 

2. 

3. 

The geomembrane will be inspected before and after seaming for evidence of 
defects, holes, blisters, undispersed raw materials and any sign of 
contamination by foreign matter. The surface of the geomembrane shall be 
clean at the time of inspection. The geomembrane surface shall be swept or 
washed by the Contractor if surface contamination inhibits inspection. 

Each suspect location, both in seam and non-seam areas shall, at the 
discretion of the CQA Engineer, be either repaired or nondestructively tested 
using the methods described Part 3.03.!. of this section, as appropriate. Each 
location which fails nondestructive testing shall be marked by the CQA 
Engineer and repaired by the Contractor. 

When geomembrane seaming is completed (or when seaming of a significant 
area of a geomembrane is completed) and prior to placing overlying materials, 
the CQA Engineer shall identify all excessive geomembrane wrinkles. The 
Contractor shall cut and reseam all wrinkles so identified. The seams thus 
produced shall be tested like any other seams. 
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4. Repair Procedures: 
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a. Any portion of the geomembrane exhibiting a flaw, or failing a 

destructive or nondestructive test, shall be repaired by the 

Contractor. Repairs to the geomembrane shall be completed to the 

base of the anchor trench but are not required across the base of the 

anchor trench. Several repair procedures exist. The final decision as 

to the appropriate repair procedure shall be agreed upon between the 

CQA Engineer and the Contractor. The procedures available 

include: 

t. Patching, used to repair holes, tears, intersections of 
fusion-welded seams, and undispersed raw materials; 

11. Abrading and spot extrusion welding, used to repair small 

sections of extruded seams and air pressure test needle holes; 

w. Spot seaming, used to repair areas where the geomembrane 

has been scratched, the geomembrane thickness has been 
reduced, or other minor, localized flaws exists; 

tv. Capping, used to repair failed seams; and, 

vt. Removing failing seams and replacing them with strips of 

new material seamed into place (used with long lengths of 
fusion seams). 

b. In addition, the following shall be satisfied: 

t. Surfaces of the geomembrane which are to be repaired shall 

be abraded prior to the repair; 

u. All surfaces must be clean and dry at the time of repair; 

w. All seaming equipment used in repair procedures must be 

approved by the Owner; 

tv. The repair procedures, materials, and techniques shall be 

approved in advance, for the specific repair, by the CQA 

Engineer; 

v. Patches or caps shall extend at least 6 inches beyond the 

edge of the defect, and all comers of patches shall be 

rounded with a radius of at least 3 inches; and, 

vt. The geomembrane below large caps shall be appropriately 

cut to avoid water or gas collection between the two sheets. 

5. Repair Verification: 

a. Each repair shall be located, logged, and nondestructively tested using 

the methods described in Part 3.03.1. of this Section, as appropriate. 
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Repairs which pass the nondestructive test shall be taken as an 
indication of an adequate repair. Failed tests will require the repair to 
be redone and retested until a passing test results. At the discretion 
of the CQA Engineer, destructive testing may be required on large 
repatrs. 

3.04 MATERIALS IN CONTACT WITH THE LINER 

A. The Contractor shall not leave any tools or equipment on the geomembrane. 

B. The Contractor shall take all necessary precautions to ensure that the geomembrane is 
not damaged during its installation or during the installation of other components of 
the liner system or by other construction activities. Installation on rough surfaces shall 
be performed carefully. If approved by the Owner, additional loosely placed geotextile 
sections may be used by the Contractor to protect the geomembrane. 

C. The CQA Engineer will provide monitoring of the placement and spreading of soil 
materials over the geomembrane as required by the CQA Plan. 

D. Placement of sump and pipe bedding gravel on top of a geomembrane liner shall be 
carried out in accordance with Section 02224 and 02228 of these General 
Specifications. 

E. Equipment shall not be driven directly on the geomembrane. Unless otherwise 
specified by the Owner, all equipment operating on materials overlying the 
geomembrane shall comply with the following: 

Maximum Allowable 
Eq;tipment Ground Pressure (J;Ji) 

<5 
<10 
<20 
>20 

Thickness of Soil 
Above Geomembrane (jnche.r) 

12 
18 
24 
36 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

These equipment ground pressure requirements do not apply to any equipment used 
to construct the secondary or primary clay liners. The Owner may restrict the use of 
equipment that may potentially damage the geomembrane. 

F. A;purtenancer. 

Wcll'>\60:f\Rw:kt20oo-S~ 
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1. Installation of the geomembrane in sump areas, and connection of the 
geomembrane to appurtenances shall be made according to the specifications. 
Extreme care shall be taken while seaming around sumps and appurtenances 
since neither nondestructive nor destructive testing may be feasible in these 
areas. 
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All clamps, slips, bolts, nuts, or other fasteners used to secure the 
geomembrane to each appurtenance shall be at least as durable as the 
geomembrane. 

Geomembrane boots for pipe penetrations shall be factory fabricated and 
tested where practical. Geomembrane boots shall be installed as shown on 
the Construction Drawings and in accordance with any geomembrane 
Manufacturer recommendations. 

3.05 PROTECTION OF WORK 

A. The Contractor shall use all means necessary to protect all materials and partially 
completed and completed work. 

B. In the event of damage, the Contractor shall make repairs and replacements necessary 
to the approval of the Owner and at no additional cost to the Owner. 

C. The CQA Engineer will issue an approval of the geomembrane liner installation to the 
Owner in accordance with the CQA Plan prior to placement of any material over the 
geomembrane. 

3.06 RECORD DRAWINGS 

A. Within 7 days of the completion of installation of any layer of geomembrane liner and 
unless otherwise approved by the Owner, the Contractor shall provide 2 copies of a 
complete "as-built" record drawing to the Owner. This record drawing shall be 
prepared by the Contractor and shall be at a scale of no less than 1 inch equals 30 feet. 

B. Record drawings shall include the following: 

c. 

WWP\60.'\Rw0d2000Pn-if\S~ 

10/J/00 .. 

1. The surveyed locations, dimensions, and elevations of anchor trenches. 

2. The identification, size, and surveyed location of all deployed field panels of 
geomembrane liner (with date of deployment). 

3. The identification, length, and surveyed location of all seams (both factory 
and field seams). 

4. The location, and type of all repairs to seams and field panels. 

5. The destructive test sample locations and pass/ fail results. 

The Owner will review the record drawing and either approve it or return it to the 
Contractor for revision. If the drawing is returned to the Contractor, he shall revise 
the drawing as requested by the Owner. No additional construction that would cover 
the installed geomembrane may be performed until the record drawing is approved by 
the Owner. The Contractor may submit a partial record to obtain approval for a 
portion of work. 
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Elongation @ Break ASTM D638 Speed C 

Tensile Strength @ Yield ASTM D638 Test Specimen 
Type IV 

Tensile Strength @ Break ASTM D638 

Carbon Black Content ASTM D1603 

Carbon Black Dispersion ASTM D3015 and ASTM 
D2663 

Environmental Stress Crack ASTM D1693 

Low Temperature Brittleness ASTM D746 
Procedure B 

Dimensional Stability ASTM D1204 

Puncture Resistance FTMS 101C 

Triassic Park Hazardous Waste Facility 
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13% 

500% Smooth 
100% Textured 

132 lb/in 

228 lb/in Smooth 
132 lb/in Textured 

2% to 3% 

A-1, A-2, B-1 

1,500 hrs 

-103°F 

<1.5% (max) 

78 lb Smooth 
78 lb Textured 

Note: 11 Values represent minimum average roll values (i.e., any roll in a lot should meet or 

Shear 

Peel 

W.-WP\601\F.ni:Jd2()00P""""~ 
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exceed the values in this table). Where ranges of values are given, the average 
roll values must be within the specified range. The specified dimensional stability 
is a maximum averaQe roll value. 

Extrusion lbs/in 120 Smooth 113 Textured 

Fusion lbs/in 90 Smooth 90 Textured 

80 Textured 

[END OF SECTION ] 
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SECTION 02780 
GEOSYNTHETIC CLAY LINERS 

PART 1: ENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment supervtston, 
transportation, and installation services necessary for the installation of the 

geosynthetic clay liner (GCL) of the landfill or surface impoundment. The work shall 

be carried out in accordance with these General Specifications, the CQA Plan, and the 

Construction Drawings. 

1 .02 RELATED SECTIONS 

A. Section 02119 - Prepared Subgrade 
B. Section 02221 - Clay Liner 
C. Section 02710- Geocomposite 
D. Section 02775- Geomembrane Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 

Plan. The Contractor shall require the GCL manufacturer to comply with the 

submittal requirements of the CQA Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. All work will be constructed, monitored, and tested in accordance with the 

requirements of the CQA Plan. 

B. 

c. 

D. 

E. 
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The Contractor shall be aware of all activities outlined in the CQA Plan, and the 

Contractor shall account for these activities in the construction schedule. No 

additional costs to the Owner shall be allowed by the Contractor as a result of the 

performance of the CQA activities. 

The Contractor shall deliver GCL to the site at least 14 calendar days pnor to 

installation to allow sufficient time for testing required by the CQA Plan. 

GCL rolls that do not meet the requirements of this General Specification will be 

rejected. The Contractor shall replace rejected material with new material that 

conforms to the specification requirements, at no additional cost to the Owner. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 

specifications, the CQA Engineer will establish the extent of the nonconforming area. 

The nonconforming area shall be reworked by the Contractor at no cost to the Owner 

until acceptable test results are obtained. 
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2.01 GCL PROPERTIES 

The GCL material shall be in accordance with the test methods, test frequencies and material physical 
properties as listed in Table 02780-1. 

A. In addition to the property values listed in Table 02780-1, the GCL material shall: 

1. The GCL shall be manufactured by mechanically bonding the geotextiles 
using a needle punching or stitching process to create frictional and shear 
strength characteristics. 

2. In order to maintain these characteristics, no glues, adhesives or other non
mechanical bonding processes shall be used in lieu of the needle punch or 
stitching process. Their use to enhance the physical properties of the GCL is 
not permitted. 

3. Interface Shear Testing of Proposed Equal Materials 

Interface shear tests (ASTM D 5321) shall be performed by the Geosynthetic 
Laboratory under the direction of the Design Engineer. Interface shear 
testing will be performed on fully hydrated GCL samples using a 12 inch by 
12 inch shear box under test conditions described by the Design Engineer. 
The number of tests to be performed is based on a ratio of one test per 
100,000 ft2 of material. All costs related to testing and evaluation of proposed 
equal materials are the responsibility of the Contractor. 

4. Interface Shear Testing for QA Conformance Samples 

Interface shear tests (ASTM D 5321) shall be performed by the Geosynthetic 
Laboratory under the direction of the CQA Engineer using test procedures 
determined by the Design Engineer. Tests will be performed at a frequency 
of one test per 100,000 ft2 of material. All costs related to testing and 
evaluation of conformance samples is the responsibility of the CQA Engineer. 

2.02 MANUFACTURING QUALITY CONTROL 

A. 

B. 

W·ll'l"\601\Rnad2oOO_S,_ 
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The Contractor shall require that the GCL Manufacturer sample and test the GCL, at 
the frequencies outlined in Table 02780-1 the tests shall demonstrate that the GCL 
properties conform to the values specified in Table 02780-1. All Quality Control 
testing required by these General Specifications and/ or conducted at the discretion of 
the Contractor shall be the responsibility of the Contractor. GCL rolls that do not 
have acceptable manufacturing quality control test results shall be rejected by the 
Owner. 

Quality Control certificates shall be issued by the GCL manufacturer to the project 
engineer, CQA inspector or other designated party for each delivery of material. The 
certifications shall be signed by the quality control manager of the GCL manufacturer 
or other responsible party and shall include the following information: 
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Shipment Packing List - A list indicating the rolls shipped on a particular 
truckload. 

Bill of Lading- A list indicating the rolls shipped on a particular truckload. 

utter of Certification - The letter indicating the material is in conformance with 

the physical properties specified. 

Pl[ysical Properties S beet - The material specification for the GCL supplied in 
accordance with this specification. 

C. Quality Control submittals shall be issued by the GCL manufacturer to the project 
engineer, CQA inspector or other designated party for each lot of material if necessary. 
The submittals shall include the following information: 

1. Bmtonite Manufacturer Certification Bentonite manufacturer quality 
documentation for the particular lot of clay used in the production of the rolls 
delivered. 

2. Geotextile Manufacturer Certification - Geotextile manufacturer quality control 
documentation for the particular lots of geotextiles used in the production of 

the rolls delivered. 

3. GQ Manufacturer Tracking List - Cross referencing list delineating the 
corresponding geotextile and bentonite lots for the materials used in the 
production of the rolls delivered. 

4. Manufacturing Quality Control Data - The manufacturing quality control test data 
indicating the actual test values obtained when tested at the appropriate 
frequencies for the properties specified in Table 02780-1. 

D. Manqfacturing Plant Visit 

1. The Manufacturer shall permit the Owner or Owner's representative(s) to visit 

the manufacturing plant. Visits may be during the manufacturing of the GCL 

rolls for the specific project. 

2. During the visit, the Owner or Owner's representative(s) may: 

a. 

b. 

c. 

d. 

e. 

Review the manufacturing process, quality control procedures, 
laboratory facilities, and testing procedures; 

Verify that properties guaranteed by the Manufacturer comply with 
the specifications; 

Verify that the measurements of properties by the Manufacturer are 
properly documented and the test methods used are acceptable; 

Inspect select GCL rolls for evidence of holes, delamination, or any 
sign of contamination by foreign matter; 

Review packaging and transportation procedures; 
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Triassic Park Hazardous Waste Facility 
Section 02780: Geosynthetic Oay Liners 

Verify that roll packages are labeled in compliance with this Section; 
and, 

Take conformance samples from GCL rolls that are assigned to the 
project. 

E. Any accessory bentonite used for sealing seams, penetrations, or repairs, shall be the 
same granular bentonite as used in the production of the GCL itself. 

2.03 LABELING 

A. The geomembrane shall be labeled with the following information: 

1. Length and width of the roll or factory panel; 
2. Name of Manufacturer; 
3. Product identification; 
4. Lot number; and, 
5. Roll or factory panel number. 

2.04 TRANSPORTATION 

A. Transportation of the GCL is the responsibility of the Contractor. The Contractor 
shall be liable for all damage to materials prior to and during transportation to the site. 
The Contractor shall replace any damaged rolls at no additional cost to the Owner. 

2.05 HANDLING AND STORAGE 

A. Handling, storage, and care of the GCL prior to and following incorporation in the 
work is the responsibility of the Contractor. The Contractor shall be liable for all 
damage to the material incurred prior to fmal acceptance of the installation by the 
Owner. The Contractor shall repair any damage in accordance with this Section and at 
no additional cost to the Owner. 

B. The Contractor shall be responsible for storage of the GCL at the site. The GCL shall 
be protected from water, dirt, puncture, cutting, or other damaging or deleterious 
conditions. The GCL shall also be stored in accordance with any additional 
requirements of the GCL Manufacturer, Owner, or CQA Engineer. 

W·WP\6{)2\RdJd:lOOOP""""S~ 
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1. 

2. 

3. 

GCL should be stored no higher than three to four rolls high or limited to the 
height at which the handling apparatus may be safely handled by installation 
personnel. Stacks or tiers of rolls should be situated in a manner that prevents 
sliding or rolling by chocking the bottom layer of rolls. 

Rolls shall not be stacked on uneven or discontinuous surfaces as this may 
cause bending or deformation of the rolls and in tum damage the GCL or 
cause difficulty inserting the core pipe. 

An additional tarpaulin or plastic sheet shall be used over the stacked rolls to 
provide extra protection for GCL material stored outdoors. 
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Bagged bentonite material shall be stored and tarped next to GCL rolls unless 

other more protective measures are available. Bags shall be stored on pallets 

or other suitably dry surface which will prevent undue prehydration. 

C. GCL must be supported during handling to ensure worker safety and prevent damage 

to the liner. Under no circumstances should the rolls be dragged, lifted from one end, 

lifted with only the forks of a lift truck or pushed to the ground from the delivery 

vehicle. 

The CQA inspector shall verify that suitable handling equipment exists which does not 

pose any danger to installation personnel or risk of damage or deformation to the GCL 

material itself. Typical handling equipment is described below: 

1. Spreader Bar Assembfy - A spreader bar assembly shall include both a core pipe 

or bar and a spreader bar beam. The core pipe shall be used to uniformly 

support the roll when inserted through the GCL core while the spreader bar 

beam will prevent chains or straps from chafing the roll edges. 

2. Stinger - A stinger is a rigid pipe or rod with one end directly connected to a 

forklift or other handling equipment. If a stinger is used, it should be fully 

inserted to its full length into the roll to prevent excessive bending of the roll 

when lifted. 

3. &ller Cradles - Roller cradles consist of two larger diameter rollers spaced 

approximately 3 inches apart which both support the GCL roll and allow it to 

be freely unrolled. The use of roller cradles shall be permitted if the rollers 

support the entire width of the GCL roll. 

4. Straps- Straps may be used to support the ends of the spreader bars but are not 

mvmmended as the primary support mechanism. As straps may damage the GCL 

where around the roll and generally do not provide sufficient uniform support 

to prevent roll bending or deformation, great care must be exercised when 

this option is used. 

PART 3: EXECUTION 

3.01 EARTHWORK 

The surface upon which the GCL material will be installed shall be inspected by the CQA inspector and 

certified by the Earthwork Contractor to be in accordance with the requirements of this specification. 

A. 

B. 

W'WP\602\Rn0d2(}(){)p,;f,_S~ 
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Site specific compaction requirements should be followed in accordance with the 

project drawings and specifications. At a minimum, the level of compaction should be 

such that no rutting is caused by installation equipment or other construction vehicles 

which traffic the area of deployment. 

The surfaces to be lined shall be smooth and free of any debris, vegetation, roots, 

sticks, sharp rocks, or other deleterious materials larger than two inches as well as free 

of any voids, large cracks or standing water or ice. 
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Triassic Puk Hazardous Waste Facility 
Section 02780: Geosynthetic Oay Liners 

Directly prior to deployment of the GCL, the subgrade shall be final graded to fill 
remaining voids or desiccation cracks, and smooth drum rolled to eliminate sharp 
irregularities or abrupt elevation changes. The surfaces to be lined shall be maintained 
in this smooth condition. 

3.02 GEOSYNTHETIC SUBGRADE 

Prior to GCL deployment on another geosynthetic surface shall be inspected and approved by the third 
party CQA inspector in accordance with the requirements of the project specification documents. 

3.03 ANCHOR TRENCH 

An anchor trench shall be excavated by the earthwork contractor or liner installer to the lines and grades 
shown on the project drawings. 

A. The anchor trench shall be constructed free of sharp edges or comers and maintained 
in a dry condition. No loose soil shall be permitted beneath the GCL within the 
trench. 

B. The anchor trench shall be inspected as well as approved by the CQA inspector prior 
to the GCL placement, back-filling and compaction of the anchor key material. 

3.04 SUBGRADE INSPECTION 

The earthen or geosynthetic subgrade shall be continuously inspected, approved and certified by the 
CQA inspector prior to GCL placement. 

Upon approval by the CQA inspector, it shall be the installer's responsibility to indicate to the Engineer 
any change in the condition of the subgrade that could cause it to be out of compliance with arty of the 
requirements of this section or the project specific specification. 

3.05 GCL DEPLOYMENT 

A. GO.. Orientation - In the absence of specific guidelines, GCL panels should be placed 
with the non-woven side up on slopes to maximize the shear strength characteristics. 

B. GO.. Panel Position - Where possible, all slope panels should be installed parallel to the 
maximum slope while panels installed in flat areas require no particular orientation. 
No horizontal GCL panel seams shall be allowed on slopes steeper than 5%. 

C. Panel Drr,ployment - GCL materials shall be installed in general accordance with the 
procedures set forth in this section, subject to site specific conditions which would 
necessitate modifications. 

fl'CII'1'\602\F.n<Jd21XX)P,.,.;f\S~ 
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Reinforced GCL shall be used on both slopes as well as the flat areas to ensure the 
GCL withstands the rigors of the installation and subsequent low load hydration. 

1. Deployment should proceed from the highest elevation to the lowest to 
facilitate drainage in the event of precipitation. 
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3. 

4. 

5. 

Triassic Park Hazardous Waste Facility 
Section 02780: Geosynthetic Oay Liners 

The GCL may be deployed on slopes by pulling the material from a 
suspended roll, or securing a roll end into an anchor trench and unrolling each 
panel as the handling equipment slowly moves backwards. 

Deployment on flat areas shall be conducted in the same manner as that for 
the slopes, however, care should be taken to minimize dragging the GCL. 
Slip-sheet may be used to facilitate positioning of the liner while ensuring the 
GCL is not damaged from underlying sources. 

Overlaps shall be a minimum of 6 inches and be free of wrinkles, folds or 
fishmouths. 
The Contractor shall only install as much GCL that can be covered at the end 
of the day. No GCL shall be left exposed overnight. The exposed edge of 
the GCL shall be covered by a temporary tarpaulin or other such water
resistant sheeting until the next working day. 

D. Anchoring- All GCL material installed on slopes greater than 7H:1V shall be anchored 
to prevent potential GCL panel movement. 

1. Standard Anchor -The GCL shall be placed into and across the base of the 
excavated trench, stopping at the back wall of the excavation as shown on the 
drawing. 

E. Seaming- A 6-inch lap line and a 9-inch match line shall be imprinted on both edges of 
the upper geotextile component of the GCL to assist in installation overlap quality 
control. Lines shall be printed as continuous dashes in easily observable non-toxic ink. 

1. Overlap seams shall be a minimum of six inches on panel edges and one foot 
on panel ends. 

2. Loose granular bentonite should be placed between panels at a rate of 1 I 4 

pound per linear foot of seam. 

F. Detailing - Detail work, defmed as the sealing of the liner to pipe penetrations, 
foundation walls, drainage structures, spillways, and other appurtenances, shall be 
performed as recommended by the Design Engineer and the GCL Manufacturer. 

G. Damage R{pair- Prior to geomembrane material placement, damage to the GCL shall 
be identified and repaired by the installer. Damage is defmed as any rips or tears in the 
geotextiles, delamination of geotextiles or a displaced panel. 

1. 

2. 

Rip and Tear Repair (Flat Surfaces) - Rips or tears may be repaired by 
completely exposing the affected area, removing all foreign objects or soil and 
by then placing a patch cut from unused GCL over the damage (damaged 
material may be left in place), with a minimum of overlap of 12 inches on all 
edges. 

Rip and Tear Repair (Slopes) - Damaged GCL material on slopes shall be 
repaired by the same procedures above. The minimum overlap of 12 inches 
on all edges may be increased as recommended by the CQA Engineer. 
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Displaced Panels - Displaced panels shall be adjusted to the correct position 
an orientation. The adjusted panel shall then be inspected for any geotextile 
damage or bentonite loss. Damage shall be repaired by the above procedure. 

Premature Hydration - If the GCL is subjected to premature hydration, the 
GCL installer shall notify the CQA Engineer for a site specific determination 
as to whether the material is acceptable or if alternative measures must be 
taken to ensure the quality of the design-dependent upon the degree of 
damage. 

3.06 MATERIALS IN CONTACT WITH THE GCL 

A. The Contractor shall not leave any tools or equipment on the GCL. 

B. The Contractor shall take all necessary precautions to ensure that the GCL is not 
damaged during its installation or during the installation of other components of the 
landfill or by other construction activities. Installation on rough surfaces shall be 
performed carefully. 

C. The CQA Engineer will provide monitoring of the placement and spreading of soil 
materials over the GCL. Equipment shall not be driven directly on the GCL. Unless 
otherwise specified by the Owner, all equipment operating on materials overlying the 
GCL shall comply with the following: 

Maximum Alfowable 
Equipment Ground Pressure (psi) 

<5 
<10 
<20 
>20 

Thickness of Soil 
Above GCL (jnche~) 

12 
18 
24 
36 

The maximum allowable equipment ground pressure shall be 65 psi. The acceptability 
of equipment operating at ground pressures greater than 65 psi will be evaluated by the 
Owner at the Contractor's expense. 

D. Installation of the overlying geosynthetic component can be accomplished through the 
use of lightweight, rubber-tired equipment such as a 4-wheel all-terrain vehicle (ATV). 
This vehicle can be driven directly on the GCL, provided the ATV makes no sudden 
stops, starts, or turns. 

E. 

F. 
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Smooth HDPE may be dragged across the GCL surface with equipment or by hand 
labor during positioning. Similarly, the HDPE may be unrolled with the use of low 
ground pressure equipment. 

If a textured geomembrane is placed over the GCL, a slip-sheet (such as 20-mil 
smooth HDPE) shall first be placed over the GCL in order to allow the geomembrane 
to slide into its proper position. Once the overlying geomembrane is properly 
positioned, the slip-sheet shall be carefully removed paying close attention to avoiding 
any movement to the geomembrane. 
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3.07 PROTECTION OF THE WORK 

A. The Contractor shall use all means necessary to protect all materials and partially 
completed and completed work. 

B. In the event of damage, the Contractor shall make repairs and replacements necessary 
to the approval of the Owner and at no additional cost to the Owner. 

C. The CQA Engineer will issue an approval of the GCL liner installation to the Owner 
in accordance with the CQA Plan prior to placement of any material over the GCL. 

Value 
Properties Minimum Test -English-

Frequency 

Nonwoven ASTM D 5261 1/ 200,000 sq. ft 7.4 Typical 
Mass/Unit Area (1/20,000 sq. m) 6.0 MARV 

Woven ASTM D 5261 1/ 200,000 sq. ft 3.4 Typical 
(1/20,000 sq. m) 3.1 MARV 

ASTM D 5890 1/100,000 lbs. 24 ml/2g min. 
(50,000 kg) 

Moisture Content ASTM D 4643 1/100,000 lbs. 12% max. 
(50,000 kg) 

Fluid Loss ASTM D 5891 1/100,000 lbs. 18 ml max. 
(50,000 kg) 

ASTM D 5261 1/ 50,000 sq. ft 0.90 lb./sq. Ft 
(1/5,000 sq. m) MARV 

Grab ASTM D 4362 1/ 50,000 sq. ft 951bs MARV 
(1/5,000 sq. m) 

Grab Elongation ASTM D 4632 1/ 50,000 sq. ft 75% Typical 
(1/5,000 sq. m) 

Peel Strength ASTM D 4632 1/ 50,000 sq. ft 15 lbs. min. 
(1/5,000 sq. m) 

Permeability3 ASTM D 5084 1/1 00,000 sq. ft 5 X 1 em/sec max 
(1/10,000 sq. m) 

Interface Sh ASTM 5321 1/100,000 sq.ft. ~ = 2°, C =440 psf 
1/10,000 sq. m) 

Notes: 1. Oven-dried measurement reflecting a moisture content of zero. 
2. Measured at maximum peak, in the weakest principal direction. 

250 
200 

115 
105 

24 ml/2g min. 

12% max. 

18 ml max. 

4.39 
MARV 

422 N MARV 

75% Typical 

66 N min. 

5 X 1 em/sec max 

~ = 2°, C = 21 . 1 Kpa 

3. De-Aired Tap Water@ 5 psi maximum effective confining stress and 2 psi head. 

4. Internal shear strength testing (ASTM D 5321) of QA conformance samples or proposed equal 

material will be performed by the CQA Engineer as described in this specification. 

5. Residual strength values tested under saturated undrained conditions at normal loads representative 
of design conditions. 
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SECTION 02900 
VEGETATION AND SEEDING 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1s1on, 
transportation, and installation services for establishing vegetation on the surface of 
disturbed areas. 

1.02 RELATED SECTIONS 

A. Section 02227 Vegetative Cover 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualifications and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION AND QUALITY ASSURANCE 

A. 

B. 

c. 

PART 2: 

Work will be monitored and tested in accordance with the requirements of the CQA 
Plan. 

The CQA Engineer will coordinate independent surveying required by the CQA Plan. 
Surveying by the CQA Engineer does not relieve the Contractor of his responsibility 
to lay out, control and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extend of the nonconforming area. 
The nonconformance area shall be reworked by the Contractor at no cost to the 
Owner until acceptable test results are obtained. 

PRODUCTS 

2.01 MATERIALS 

A. Seed mixture for planting shall be as specified by the New Mexico SCS. 

PART 3: EXECUTION 

3.01 SITE PREPARATION 

A. 

li':·Wf'\602\Rw042000Pmoif\S~ 
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Remove all weeds from areas to be planted. Roughen seed bed to a depth of 2 to 4 
inches by scarifying, disking, harrowing, or equivalent methods. 
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3.02 PLANTING 

A. Plant seed using equipment and procedures appropriate for seed type at recommended 
by the seed supplier. 

WOII'P\601\Rn0d200QP""""S-
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[END SECTION] 
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SECTION 031 00 
CONCRETE FORMWORK 

Triassic Paxk Hazudous Waste Facility 
Section 03100: Concrete Fo:anwork 

PART 1: GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish all materials for concrete form work, bracing, shoring, 
and supports and shall design and construct all falsewot:k, all in accordance with the 
pmv1s1ons of the General Specifications, the CQA Plan, and the Construction 
Drawings. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Codes: All codes, as referenced herein. 

B. Government Standards: 

PS 1 Construction and Industrial Plywood 

PS 20 American Softwood Lumber Standard 

C. Commercial Standards: 

ACI 117 Standard Tolerances for Concrete Construction and Materials 

ACI 347 Guide to Formwork for Concrete 

1.03 CONTRACTOR SUBMITTALS 

A. The Contractor shall submit the following. 

1. Form ties and all related accessories, including taper tie plugs, if taper ties are 
used. 

2. Form gaskets. 

1.04 QUALITY ASSURANCE 

A. Tolerances: The variation from established grade or lines shall not exceed 1/ 4-inch in 
10 feet and there shall be no offsets or visible waviness in the fmished surface. All 
other tolerances shall be within the tolerances of ACI 117. 

PART 2: PRODUCTS 

2.01 GENERAL 

A. 
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Except as otherwise expressly accepted by the Engineer, all lumber brought on the job 
site for use as forms, shoring, or bracing shall be new material. All forms shall be 
smooth surface forms and shall be of the following materials: 
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Walls 
Columns 
Roof and floor -
All other work 

Steel or plywood panel 
Steel, plywood or fiber glass 
Plywood 

Triassic Pa.J:k Hazardous Waste Facility 
Section 03100: Concrete Formwotk 

Steel panels, plywood or tongue and groove lumber 

B. Form materials which may remain or leave residues on or in the concrete shall be 
classified as acceptable for potable water use by the Environmental Protection Agency 
within 30 days of application or use. 

2.02 FORM AND FALSEWORK MATERIALS 

A. Materials for concrete forms, formwork, and falsework shall conform to the following 
requirements: 

1. Lumber shall be Douglas Fir or Southern Yellow Pine, construction grade or 
better, in conformance with U.S. Product Standard PS 20. 

2. Plywood for concrete formwork shall be new, waterproof, synthetic resm 
bonded, exterior type Douglas Fir or Southern Yellow Pine plywood 
manufactured especially for concrete formwork and shall conform to the 
requirements ofPS 1 for Concrete Forms, Class I, and shall be edge sealed. 

3. Form materials shall be metal, wood, plywood, or other approved material 
that will not adversely affect the concrete and will facilitate placement of 
concrete to the shape, form, line, and grade shown. Metal forms shall be an 
approved type that will accomplish such results. Wood forms for surfaces to 
be painted shall be Medium Density Overlaid plywood, MDO Ext. Grade. 

B. Unless otherwise shown, exterior corners in concrete members shall be provided with 
3 I 4-inch chamfers. Re-entrant corners in concrete members shall not have fillets 
unless otherwise shown. 

C. Forms and falsework to support the roof and floor slabs shall be designed for the total 
dead load, plus a live load of 50 psf (minimum). The minimum design load for 
combined dead and live loads shall be 100 psf. 

2.03 FORM TIES 

A. 

B. 
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Form ties shall be provided with a plastic cone or other suitable means for forming a 
conical hole to insure that the form tie may be broken off back of the face of the 
concrete. The maximum diameter of removable cones for rod ties, or of other 
removable form-tie fasteners having a circular cross-section, shall not exceed 1-1/2 
inches; and all such fasteners shall be such as to leave holes of regular shape for 
reaming. Form ties for water-retaining structures shall have integral waterstops. 
Integral waterstops shall tightly fit the form tie so that they cannot be moved from 
mid-point of the tie. Form ties shall be Burke Penta-Tie System by The Burke 
Company; Richmond Snap-Tys by the Richmond Screw Anchor Company; or equal. 

Removable taper ties may be used when approved by the Engineer. A preformed 
neoprene or polyurethane tapered plug sized to seat at the center of the wall shall be 
inserted in the hole left by the removal of the taper tie. Use Burke Taper-Tie System 
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by The Burke Company; Taper-Ty by the Richmond Screw Anchor Company; or 
equal. 

PART 3: EXECUTION 

3.01 GENERAL 

A. Forms to confine the concrete and shape it to the required lines shall be used wherever 
necessary. The Contractor shall assume full responsibility for the adequate design of 
all forms, and any forms which are unsafe or inadequate in any respect shall promptly 
be removed from the WORK and replaced at the Contractor's expense. Provide 
worker protection from protruding reinforcement bars in accordance with applicable 
safety codes. A sufficient number of forms of each kind shall be provided to permit 
the required rate of progress to be maintained. The design and inspection of concrete 
forms, falsework, and shoring shall comply with applicable local, state and Federal 
regulations. Plumb and string lines shall be installed before concrete placement and 
shall be maintained during placement. Such lines shall be used by Contractor's 
personnel and by the Engineer and shall be in sufficient number and properly installed. 
During concrete placement, the Contractor shall continually monitor plumb and string 
line form positions and immediately correct deficiencies. 

B. Concrete forms shall conform to the shape, lines, and dimensions of members as 
called for on the Drawings, and shall be substantial, free from surface defects, and 
sufficiently tight to prevent leakage. Forms shall be properly braced or tied together to 
maintain their position and shape under a load of freshly-placed concrete. If adequate 
foundation for shores cannot be secured, trussed supports shall be provided. 

3.02 FORM DESIGN 

A. 
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All forms shall be true in every respect to the required shape and size, shall conform to 
the established alignment and grade, and shall be of sufficient strength and rigidity to 
maintain their position and shape under the loads and operations incident to placing 
and vibrating the concrete. Suitable and effective means shall be provided on all forms 
for holding adjacent edges and ends of panels and sections tightly together and in 
accurate alignment so as to prevent the formation of ridges, fins, offsets, or similar 
surface defecrs in the finished concrete. Plywood, 5/8-inch and greater in thickness, 
may be fastened directly to studding if the studs are spaced close enough to prevent 
visible deflection marks in the concrete. The forms shall be tight so as to prevent the 
loss of water, cement and fines during placing and vibrating of the concrete. 
Specifically, the bottom of wall forms that rest on concrete footings or slabs shall be 
provided with a gasket to prevent loss of fines and paste during placement and 
vibration of concrete. Such gasket may be a 1- to 1-1/2-inch diameter polyethylene 
rod held in position to the underside of the wall form. Adequate clean-out holes shall 
be provided at the bottom of each lift of forms. The size, number, and location of 
such clean-outs shall be as acceptable to the Engineer. Whenever concrete cannot be 
placed from the top of a wall form in a manner that meets the requirements of the 
General Specifications, form windows shall be provided in the size and spacing needed 
to allow placement of concrete to the requirements of Section 03300, Cast-in-Place 
Concrete. The size, number, and location of such form windows shall be as acceptable 
to the Engineer. 
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3.01 CONSTRUCTION 

A. Vertical Surfaces: All vertical surfaces of concrete members shall be formed, except 
where placement of the concrete against the ground is shown. Not less than l-inch of 
concrete shall be added to the thickness of the concrete member as shown where 
concrete is permitted to be placed against trimmed ground in lieu of forms. Such 
permission will be granted only for members of comparatively limited height and 
where the character of the ground is such that it can be trimmed to the required lines 
and will stand securely without caving or sloughing until the concrete has been placed. 

B. Construction Joints: Concrete construction joints will not be permitted at locations 
other than those shown or specified, except as may be acceptable to the Engineer. 
When a second lift is placed on hardened concrete, special precautions shall be taken 
in the way of the number, location, and tightening of ties at the top of the old lift and 
bottom of the new to prevent any unsatisfactory effect whatsoever on the concrete. 
Pipe stubs and anchor bolts shall be set in the forms where required. 

C. Form Ties: 

1. Embedded Ties: Holes left by the removal of form tie cones shall be reamed 
with suitable toothed reamers so as to leave the surface of the holes clean and 
rough before being filled with mortar as specified for "Finish of Concrete 
Surfaces" in Section 03300 - Cast-in-Place Concrete. Wire ties for holding 
forms will not be permitted. No form-tying device or part thereof, other than 
metal, shall be left embedded in the concrete. Ties shall not be removed in 
such manner as to leave a hole extending through the interior of the concrete 
members. The use of snap-ties which cause spalling of the concrete upon 
form stripping or tie removal will not be permitted. If steel panel forms are 
used, rubber grommets shall be provided where the ties pass through the form 
in order to prevent loss of cement paste. Where metal rods extending 
through the concrete are used to support or to strengthen forms, the rods 
shall remain: embedded and shall terminate not less than l-inch back from the 
formed face or faces of the concrete. 

2. Removable Ties: Where taper ties are approved for use, the larger end of the 
taper tie shall be on the wet side of walls in water retaining structures. After 
the taper tie is removed, the hole shall be thoroughly cleaned and roughened 
for bond. A precast neoprene or polyurethane tapered plug shall be located at 
the wall centerline. The hole shall be completely filled with non-shrink grout 
for water bearing and below-grade walls. The hole shall be completely filled 
with non-shrink or regular cement grout for above-grade walls which are dry 
on both sides. Exposed faces of walls shall have the outer 2 inches of the 
exposed face filled with a cement grout which shall match the color and 
texture of the surrounding wall surface. 

3.02 REUSE OF FORMS 

A. Forms may be reused only if in good condition and only if acceptable to the Engineer. 
Light sanding between uses will be required wherever necessary to obtain uniform 
surface texture on all exposed concrete surfaces. Exposed concrete surfaces are 
defined as surfaces which are permanently exposed to view. In the case of forms for 
the inside wall surfaces of hydraulic/water retaining structures, unused tie rod holes in 
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forms shall be covered with metal caps or shall be filled by other methods acceptable 
to the Engineer. 

3.03 REMOVAL OF FORMS 

A. Careful procedures for the removal of forms shall be strictly followed, and this work 
shall be done with care so as to avoid injury to the concrete. No heavy loading on 
green concrete will be permitted. In the case of roof slabs and above-ground floor 
slabs, forms shall remain in place until test cylinders for the roof concrete attain a 
minimum compressive strength of 75 percent of the 28-day strength specified in 
Section 03300- Cast-in-Place Concrete; provided, that no forms shall be disturbed or 
removed under an individual panel or unit before the concrete in the adjacent panel or 
unit has attained 75 percent of the specified 28-day strength and has been in place for a 
minimum of 7 days. The time required to establish said strength shall be as 
determined by the Engineer who will make several test cylinders for this purpose from 
concrete used in the first group of roof panels placed. If the time so determined is 
more than the 7-day minimum, then that time shall be used as the minimum length of 
time. Forms for all vertical walls of waterholding structures shall remain in place at 
least 36 hours after the concrete has been placed. Forms for all parts of the work not 
specifically mentioned herein shall remain in place for periods of time as 
recommended in ACI 347. 

3.04 MAINTENANCE OF FORMS 

A. Forms shall be maintained at all times in good condition, particularly as to size, shape, 
strength, rigidity, tightness, and smoothness of surface. Forms, when in place, shall 
conform to the established alignment and grades. Before concrete is placed, the forms 
shall be thoroughly cleaned. The form surfaces shall be treated with a nonstaining 
mineral oil or other lubricant acceptable to the Engineer. Any excess lubricant shall be 
satisfactorily removed before placing the concrete. Where field oiling of forms is 
required, the Contractor shall perform the oiling at least two weeks in advance of their 
use. Care shall be exercised to keep oil off the surfaces of steel reinforcement and 
other metal items to be embedded in concrete. 

3.05 FALSEWORK 

A. All falsework shall be designed and constructed to provide the necessary rigidity and to 
support the loads. Falsework for the support of a superstructure shall be designed to 
support the loads that would be imposed if the entire superstructure were placed at 
one time. 

B. Falsework shall be placed upon a solid footing, safe against undermining, and 
protected from softening. When the falsework is supported on timber piles, the 
maximum calculated pile loading shall not exceed 20 tons. When falsework is 
supported on any portion of the structure which is already constructed, the load 
imposed by the falsework shall be spread, distributed, and braced in such a way as to 
avoid any possibility of damage to the structure. 
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SECTION 03200 
REINFORCEMENT STEEL 

Triassic Paxk Hazardous Waste Facility 
Section 03200: Reinforcement Steel 

PART 1: GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish, fabricate, and place all concrete reinforcement steel, 
welded wire fabric, couplers, and concrete inserts for use in reinforced concrete and 
masonry construction and shall perform all appurtenant work, including all the wires, 
clips, supports, chairs, spacers, and other accessories, all in accordance with the 
General Specifications, the CQA Plan, and the Construction Drawings. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Codes: All codes, as referenced herein. 

B. Commercial Standards 

ACI 315 Details and Detailing of Concrete Reinforcement 

ACI 318 Building Code Requirements for Reinforced Concrete 

CRSI MSP-1 Concrete Reinforcing Steel Institute Manual of Standard Practice 

WRI Manual of Standard Practice for Welded Wire Fabric 

A WS D1.4 Structural Welding Code - Reinforcing Steel 

ASTM A 82 Specification for Steel Wire, Plain, for Concrete Reinforcement 

ASTM A 185 Specification for Welded Steel Wire Fabric, Plain, for Concrete 
Reinforcement 

ASTM A 615 Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement 

ASTM A 775 Specification for Epoxy-Coated Reinforcing Steel Bars 

1.03 CONTRACTOR SUBMITTALS 

A. The Contractor shall furnish shop bending diagrams, placing lists, and drawings of all 
reinforcement steel prior to fabrication. 

B. Details of the concrete reinforcement steel and concrete inserts shall be submitted by 
the Contractor at the earliest possible date after receipt by the Contractor of the 
Notice to Proceed. Said details of reinforcement steel for fabrication and erection 
shall conform to ACI 315 and the requirements specified and shown. The shop 
bending diagrams shall show the actual lengths of bars, to the nearest inch measured to 
the intersection of the extensions (tangents for bars of circular cross section) of the 
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outside surface. The shop drawings shall include bar placement diagrams which clearly 
indicate the dimensions of each bar splice. 

C. Where mechanical couplers are required or permitted to be used to splice 
reinforcement steel, the Contractor shall submit manufacturer's literature which 
contains instructions and recommendations for installation for each type of coupler 
used; certified test reports which verify the load capacity of each type and size of 
coupler used; and shop drawings which show the location of each coupler with details 
of how they are to be installed in the formwork. 

D. If reinforcement steel is spliced by welding at any location, the Contractor shall submit 
mill test reports which shall contain the information necessary for the determination of 
the carbon equivalent as specified in A WS D1.4. The Contractor shall submit a written 
welding procedure for each type of weld for each size of bar which is to be spliced by 
welding; merely a statement that A WS procedures will be followed is not acceptable. 

1.4 QUALITY ASSURANCE 

A. If requested by the Engineer, the Contractor shall provide samples from each heat of 
reinforcement steel delivered in a quantity adequate for testing. Costs of initial tests 
will be paid by the Owner. Costs of additional tests due to material failing initial tests 
shall be paid by the Contractor. 

B. If reinforcement steel is spliced by welding at any location, the Contractor shall submit 
certifications of procedure qualifications for each welding procedure used and 
certification of welder qualifications, for each welding procedure, and for each welder 
performing the work. Such qualifications shall be as specified in A WS D 1.4. 

C. If requested by the Engineer, the Contractor shall provide samples of each type of 
welded splice used in the work in a quantity and of dimensions adequate for testing. 
At the discretion of the Engineer, radiographic testing of direct butt welded splices will 
be performed. The Contractor shall provide assistance necessary to facilitate testing. 
The Contractor shall repair any weld which fails to meet the requirements of AWS 
D1.4. The costs of testing will be paid by the Owner; except, the costs of all tests 
which fail to meet specified requirements shall be paid by the Contractor. 

PART 2: PRODUCTS 

2.01 MATERIAL REQUIREMENTS 

A. Materials specified in this Section which may remain or leave residues on or within the 
concrete shall be classified as acceptable for potable water use by the Environmental 
Protection Agency within 30 days of application or use. 

2.02 REINFORCEMENT STEEL 

A. Reinforcement Steel for all cast-in-place reinforced concrete construction shall 
conform to the following requirements: 

W·W!'\602\RMJ<t2000P""""S~ 

10/J/OO.sJ. 

1. Bar reinforcement shall conform to the requirements of ASTM A 615 for 
Grade 60 Billet Steel Reinforcement or as otherwise shown. 
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Section 03200: Reinforcement Steel 

Welded wire fabric reinforcement shall conform to the requirements of 

ASTM A 185 and the details shown; provided, that welded wire fabric with 

longitudinal wire of W4 size wire and smaller shall be either furnished in flat 

sheets or in rolls with a core diameter of not less than 10 inches; and provided 

further, that welded wire fabric with longitudinal wires larger than W4 size 

shall be furnished in flat sheets only. 

Spiral reinforcement shall be cold-drawn steel wtre conforming to the 

requirements of ASTM A 82. 

B. Accessories 

1. Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie 

wires, dips, supports, spacers, and other devices to position reinforcement 

during concrete placement. All bar supports shall meet the requirements of 

the CRSI Manual of Standard Practice including special requirements for 

supporting epoxy coated reinforcing bars. Wire bar supports shall be CRSI 

Class 1 for maximum protection with a 1/8-inch minimum thickness of 

plastic coating which extends at least 1/2-inch from the concrete surface. 

Plastic shall be gray in color. 

2. Concrete blocks (dobies), used to support and position reinforcement steel, 

shall have the same or higher compressive strength as specified for the 

concrete in which it is located. Wire ties shall be embedded in concrete block 

bar supports. 

C. Epoxy coating for reinforcing and accessooes, where specified or shown, shall 

conform to ASTM A 775. 

2.03 MECHANICAL COUPLERS 

A. Mechanical couplers shall be provided where shown and where approved by the 

Engineer. The couplers shall develop a tensile strength which exceeds 125 percent of 

the yield strength of the reinforcement bars being spliced at each splice. 

B. Where the type of coupler used is composed of more than one component, all 

components required for a complete splice shall be supplied. This shall apply to all 

mechanical splices, including those splices intended for future connections. 

C. The reinforcement steel and coupler used shall be compatible for obtaining the 

required strength of the connection. Straight threaded type couplers shall require the 

use of the next larger size reinforcing bar or shall be used with reinforcing bars with 

specially forged ends which provide upset threads which do not decrease the basic 

cross section of the bar. 

D. Couplers shall be Lenton Form Saver as manufactured by Erico Products; Dowel Bar 

Splicer System as manufactured by Richmond Screw Anchor Company; or equal. 

2.04 WELDED SPLICES 
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Welded splices shall be provided where shown and where approved by the Engineer. 
All welded splices of reinforcement steel shall develop a tensile strength which exceeds 
125 percent of the yield strength of the reinforcement bars which are connected. 

All materials required to conform the welded splices to the requirements of A WS Dl.4 
shall be provided. 

2.05 EPOXY GROUT 

A. 

PART 3: 

Epoxy for grouting reinforcing bars shall be specifically formulated for such 
application, for the moisture condition, application temperature, and orientation of the 
hole to be filled. 

EXECUTION 

3.01 GENERAL 

A. All reinforcement steel, welded wire fabric, couplers, and other appurtenances shall be 
fabricated, and placed in accordance with the requirements of the Building Code and 
the supplementary requirements specified herein. 

3.02 FABRICATION 

A. General 

1. Reinforcement steel shall be accurately formed to the dimensions and shapes 
shown, and the fabricating details shall be prepared in accordance with ACI 
315 and ACI 318, except as modified by the Drawings. Stirrups and tie bars 
shall be bent around a pin having a diameter not less than 1-1/2-inch for No. 
3 bars, 2-inch for No.4 bars, and 2-1/2-inch for No.5 bars. Bends for other 
bars shall be made around a pin having a diameter not less than 6 times the 
bar diameter, except for bars larger than 1 inch, in which case the bends shall 
be made around a pin of 8 bar diameters. Bars shall be bent cold. 

2. The Contractor shall fabricate reinforcement bars for structures in accordance 
with bending diagrams, placing lists, and placing drawings. Said drawings, 
diagrams, and lists shall be prepared by the Contractor. 

B. Fabricating Tolerances: Bars used for concrete reinforcement shall meet the following 
requirements for fabricating tolerances: 

1. Sheared length: ± 1 inch 

2. Depth of truss bars: + 0,- 1/2 inch 

3. Stirrups, ties, and spirals: ±1/2 inch 

4. 
3.03 PLACING 

All other bends: ±1 inch 
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Section 03200: Reinforcement Steel 

Reinforcement steel shall be accurately positioned as shown, and shall be supported 

and wired together to prevent displacement, using annealed iron wire ties or suitable 

clips at intersections. All reinforcement steel shall be supported by concrete, plastic or 

metal supports, spacers or metal hangers which are strong and rigid enough to prevent 

any displacement of the reinforcement steel. Where concrete is to be placed on the 

ground, supporting concrete blocks (or dobies) shall be used, in sufficient numbers to 

support the bars without settlement, but in no case shall such support be continuous. 

All concrete blocks used to support reinforcement steel shall be tied to the steel with 

wire ties which are embedded in the blocks. For concrete over formwork, the 

Contractor shall fumish concrete, metal, plastic, or other acceptable bar chairs and 

spacers. 

B. Limitations on the use of bar support materials shall be as follows. 

1. Concrete Dobies: permitted at all locations except where architectural fmish 

is required. 
2. Wire Bar Supports: permitted only at slabs over dry areas, interior dry wall 

surfaces, and exterior wall surfaces. 

3. Plastic Bar Supports: permitted at all locations except on grade. 

C. Tie wires shall be bent away from the forms in order to provide the specified concrete 

coverage. 

D. 

E. 

F. 

G. 

H. 

I. 

Bars additional to those shown which may be found necessary or desirable by the 

Contractor for the purpose of securing reinforcement in position shall be provided by 

the Contractor at its own expense. 

Unless otherwise specified, reinforcement placing tolerances shall be within the limits 

specified in Section 7.5 of ACI 318 except where in conflict with the requirements of 

the Building Code. 

Bars may be moved as necessary to avoid interference with other reinforcement steel, 

conduits, or embedded items. If bars are moved more than one bar diameter, or 

enough to exceed the above tolerances, the resulting arrangement of bars shall be as 

acceptable to the Engineer. 

Welded wire fabric reinforcement placed over horizontal forms shall be supported on 

slab bolsters. Slab bolsters shall be spaced not more than 30 inches on centers, shall 

extend continuously across the entire width of the reinforcement mat, and shall 

support the reinforcement mat in the plane shown. 

Welded wire fabric placed over the ground shall be supported on wired concrete 

blocks (dobies) spaced not more than 3 feet on centers in any direction. The 

constmction practice of placing welded wire fabric on the ground and hooking into 

place in the freshly placed concrete shall not be used. 

Epoxy coated reinforcing bars shall be stored, transported, and placed in such a 

manner as to avoid chipping of the epoxy coating. Non-abrasive slings made of nylon 

and similar materials shall be used. Specially coated bar supports shall be used. All 

chips or cracks in the epoxy coating shall be repaired with a compatible epoxy repair 

material prior to placing concrete. 

W·WP\60f\RMXI2DOOP,...M~ 

10/J/OOD 

03200-5 
December 1997 (Revised October 2000) 



FINAL 

]. 

Triassic Park Haza.J:dous Waste Facility 
Section 03200: Reinforcement Steel 

Accessories supporting reinforcing bars shall be spaced such that there is no deflection 
of the accessory from the weight of the supported bars. When used to space the 
reinforcing bars from wall forms, the forms and bars shall be located so that there is 
no deflection of the accessory when the forms are tightened into position. 

3.04 SPACING OF BARS 

A. The clear distance between parallel bars (except in columns and between multiple 
layers of bars in beams) shall be not less than the nominal diameter of the bars nor less 
than 1-1 I 3 times the maximum size of the coarse aggregate, nor less than one inch. 

B. Where reinforcement in beams or girders is placed in 2 or more layers, the clear 
distance between layers shall be not less than one inch. 

C. In columns, the clear distance between longitudinal bars shall be not less than 1-1/2 
times the bar diameter, nor less than 1-1/2 times the maximum size of the coarse 
aggregate, nor less than 1-1/2 inches. 

D. The clear distance between bars shall also apply to the distance between a contact 
splice and adjacent splices or bars. 

3.05 SPLICING 

A. General 

1. Reinforcement bar splices shall only be used at locations shown. When it is 
necessary to splice reinforcement at points other than where shown, the 
character of the splice shall be as acceptable to the Engineer. 

2. Unless otherwise indicated, dowels shall match the size and spacing of the 
spliced bar. 

B. Splices ofReinforcement 

1. The length of lap for reinforcement bars, unless otherwise shown shall be in 
accordance with ACI 318-89, Section 12.15.1 for a Class B splice. 

2. Laps of welded wire fabric shall be in accordance with the ACI 318. Adjoining 
sheets shall be securely tied together with No. 14 tie wire, one tie for each 2 
running feet. Wires shall be staggered and tied in such a manner that they 
cannot slip. 

3. Splices in column spiral reinforcement, when necessary, shall be made by 
welding or by a lap of 1-1/2 turns. 

C. Bending or Straightening 
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1. Reinforcement shall not be straightened or rebent in a manner which will 
injure the material. Bars with kinks or bends not shown shall not be used. All 
bars shall be bent cold, unless otherwise permitted by the Engineer. No bars 
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partially embedded in concrete shall be field-bent except as shown or 
specifically permitted by the Engineer. 

D. Couplers which are located at a joint face shall be a type which can be set either flush 
or recessed from the face as shown. The couplers shall be sealed during concrete 
placement to completely eliminate concrete or cement paste from entering. Couplers 
intended for future connections shall be recessed a minimum of 1/2 inch from the 
concrete surface. After the concrete is placed, the coupler shall be plugged with plastic 
plugs which have an 0-ring seal and the recess filled with sealant to prevent any 
contact with water or other corrosive materials. Threaded couplers shall be plugged . 

E. Unless noted otherwise, mechanical coupler spacing and capacity shall match the 
spacing and capacity of the reinforcing shown for the adjacent section. 

3.06 CLEANING AND PROTECTION 

A. Reinforcement steel shall at all times be protected from conditions conducive to 
corrosion until concrete is placed around it. 

B. The surfaces of all reinforcement steel and other metalwork to be in contact with 
concrete shall be thoroughly cleaned of all dirt, grease, loose scale and rust, grout, 
mortar and other foreign substances immediately before the concrete is placed. Where 
there is delay in depositing concrete, reinforcement shall be reinspected and, if 
necessary recleaned. 

3.07 EMBEDMENT OF DRILLED REINFORCING STEEL DOWELS 

A. Hole Preparation 
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1. 

2. 

3. 

4. 

5. 

6. 

The hole diameter shall be as recommended by the epoxy manufacturer but 
shall be no larger than 0.25 inch greater than the diameter of the outer surface 
of the reinforcing bar deformations. 

The depth of the hole shall be as recommended by the epoxy manufacturer to 
fully develop the bar but shall not be less than 12 bar diameters, unless noted 
otherwise. 

The hole shall be drilled by methods which do not interfere with the proper 
bonding of epoxy. 

Existing reinforcing steel in the vicinity of proposed holes shall be located 
prior to drilling. The location of holes to be drilled shall be adjusted to avoid 
drilling through or nicking any existing reinforcing bars. 

The hole shall be blown clean with clean, dry compressed air to remove all 
dust and loose particles. 

Epoxy shall be injected into the hole through a tube placed to the bottom of 
the hole. The tube shall be withdrawn as epoxy is placed but kept immersed 
to prevent formation of air pockets. The hole shall be filled to a depth that 
insures that excess material will be expelled from the hole during dowel 
placement. 
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Section 03200: Reinforcement Steel 

Dowels shall be twisted during insertion into the partially filled hole so as to 
guarantee full wetting of the bar surface with epoxy. The bar shall be inserted 
slowly enough to avoid developing air pockets. 

[END OF SECTION] 
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SECTION 03290 
JOINTS IN CONCRETE 

Triassic Parle Hazardous Waste Facility 
Section 03290: Joints in Concrete 

PART 1: GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall construct all joints in concrete at the locations shown on the 
Construction Drawings. Joints required in concrete structures are of various types and 
will be permitted only where shown, unless specifically accepted by the Engineer. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Federal Specifications: 

TT -S-0227E(3) Sealing Compound, elastomeric type, Multi-component for Caulking, 
Sealing, and Glazing Buildings and Other Structures). 

B. U.S. Army Corps of Engineers Specifications: 

CRD-C572 PVC Waterstop. 

C. Commercial Standards: 
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ASTM A 775 Specification for Epoxy-Coated Reinforcing Steel Bars 

ASTM C 920 Specification for Elastomeric Joint Sealants 

ASTM D 412 Test Methods for Rubber Properties in Tension 

ASTM D 624 Test Method for Rubber Property-- Tear Resistance 

ASTM D 638 Test Method for Tensile Properties of Plastics 

ASTM D 746 Test Method for Brittleness Temperature of Plastics and Elastomers 
by Impact 

ASTM D 747 Test Method for Apparent Bending Modulus of Plastics by Means of 
a Cantilever Beam 

ASTM D 1056 Specification for Flexible Cellular Materials -- Sponge or Expanded 
Rubber 

ASTM D 1752 Specification for Preformed Sponge Rubber and Cork Expansion 
Joint Fillers for Concrete Paving and Structural Construction 

ASTM D 2240 Test Method for Rubber Property-- Durometer Hardness 

ASTM D 2241 Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe 
(SDR-Series) 
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1.03 TYPES OF JOINTS 

A. Construction Joints: When fresh concrete is placed against a hardened concrete 
surface, the joint between the two pours is called a construction joint. Unless 
otherwise specified, all joints in water bearing members shall be provided with a 
waterstop and/ or sealant groove of the shape specified and shown. The surface of the 
first pour may also be required to receive a coating of bond breaker as shown. 

B. Contraction Joints: Contraction joints are similar to construction joints except that 
the fresh concrete shall not bond to the hardened surface of the first pour, which shall 
be coated with a bond breaker. The slab reinforcement shall be stopped 4-1/2 inches 
from the joint; which is provided with a sleeve-type dowe~ to allow shrinkage of the 
concrete of the second pour. Waters top and/ or sealant groove shall also be provided 
when specified or shown. 

C. Expansion Joints: To allow the concrete to expand freely, a space is provided 
between the two pours, the joint shall be formed as shown. This space is obtained by 
placing a filler joint material against the first pour, which acts as a form for the second 
pour. Unless otherwise specified, all expansion joints in water bearing members shall 
be provided with a center-bulb type waterstop as shown. 

C. Premolded expansion joint material shall be installed with the edge at the indicated 
distance below or back from fmished concrete surface, and shall have a slightly 
tapered, dressed, and oiled wood strip secured to or placed at the edge thereof during 
concrete placement, which shall later be removed to form space for sealing material. 

D. The space so formed shall be filled with a joint sealant material as specified in the 
Paragraph in Part 2 entitled ''Joint Sealant." In order to keep the two wall or slab 
elements in line the joint shall also be provided with a sleeve-type dowel as shown. 

E. Control Joints: The function of the control joint is to provide a weaker plane in the 
concrete, where shrinkage cracks will probably occur. A groove, of the shape and 
dimensions shown, is formed or saw-cut in the concrete. This groove is afterward 
filled with a joint sealant material as specified in the Paragraph in Part 2 entitled ''Joint 
Sealant." 

1.04 CONTRACTOR SUBMITTALS 

A. 

B. 
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Waterstops: Prior to production of the material required under this contract, 
qualification samples shall be submitted. Such samples shall consist of extruded or 
molded sections of each size or shape to be used, and shall be accomplished so that 
the material and workmanship represents in all respects the material to be furnished 
under this contract. The balance of the material to be used under this contract shall 
not be produced until after the Engineer has reviewed the qualification samples. 
Waterstop manufacturer shall certify waterstop material is suitable for chemicals Berog 
used in containment areas. 

Joint Sealant: Prior to ordering the sealant materi~ the Contractor shall submit to 
the Engineer for the Engineer's review, sufficient data to show general compliance 
with the requirements of the Contract Documents. 
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Certified test reports from the sealant manufacturer on the actual batch of material 

being supplied indicating compliance with the above requirements shall be furnished 

the Engineer before the sealant is used on the job. 

Shipping Certification: The Contractor shall provide written certification from the 

manufacturer as an integral part of the shipping form, to show that all of the material 

shipped to this project meets or exceeds the physical property requirements of the 

Contract Documents. Supplier certificates are not acceptable. 

Joint Location: The Contractor shall submit placement shop drawings showing the 

location and type of all joints for each structure. 

1 .05 QUALITY ASSURANCE 

A. Waterstop Inspection: It is required that all waterstop field joints shall be subject to 

rigid inspection, and no such work shall be scheduled or started without having made 

prior arrangements with the Engineer to provide for the required inspections. Not less 

than 24 hours' notice shall be provided to the Engineer for scheduling such 

inspections. 

B. All field joints in waterstops shall be subject to rigid inspection for misalignment, 

bubbles, inadequate bond, porosity, cracks, offsets, and other defects which would 

reduce the potential resistance of the material to water pressure at any point. All 

defective joints shall be replaced with material which shall pass said inspection, and all 

faulty material shall be removed from the site and disposed of by the Contractor at its 

own expense. 

C. The following waterstop defects represent a partial list of defects which shall be 

grounds for rejection: 

D. 
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1. Offsets at joints greater than 1/16-inch or 15 percent of material thickness, at 

any point, whichever is less. 

2. Exterior crack at joint, due to incomplete bond, which is deeper than 1/16-

inch or 15 percent of material thickness, at any point, whichever is less. 

3. Any combination of offset or exterior crack which will result in a net 

reduction in the cross section of the waterstop in excess of 1/16-inch or 15 

percent of material thickness at any point, whichever is less. 

4. Misalignment of joint which result in misalignment of the waterstop in excess 

of 1/2-inch in 10 feet. 

5. Porosity in the welded joint as evidenced by visual inspection. 

6. Bubbles or inadequate bonding which can be detected with a penknife test. 

(If, while prodding the entire joint with the point of a pen knife, the knife 

breaks through the outer portion of the weld into a bubble, the joint shall be 

considered defective.) 

Waterstop Samples: Prior to use of the waterstop material in the field, a sample of a 

fabricated mitered cross and a tee constructed of each size or shape of material t~ be 

used shall be submitted to the Engineer for review. These samples shall be fabricated 

03290-3 
December 1997 (Revised October 2000) 



FINAL Triassic Park Hazru:dous Waste Facility 
Section 03290: Joints in Concrete 

so that the material and workmanship represent in all respects the fittings to be 
furnished under this contract. Field samples of fabricated fittings (crosses, tees, etc.) 
will be selected at random by the Engineer for testing by a laboratory at the Owner's 
expense. When tested, they shall have a tensile strength across the joints equal to at 
least 600 psi. 

E. Construction Joint Sealant: The Contractor shall prepare adhesion and cohesion 
test specimens as specified herein, at intervals of 5 working days while sealants are 
being installed. 

F. The sealant material shall show no signs of adhesive or cohesive failure when tested in 
accordance with the following procedure in laboratory and field tests: 

1. Sealant specimen shall be prepared between 2 concrete blocks (l-inch by 2-
inch by 3-inch). Spacing between the blocks shall be l-inch. Coated spacers 
(2-inch by 1-1/2-inch by 1/2-inch) shall be used to insure sealant cross
sections ofl/2-inch by 2 inches with a width ofl-inch. 

2. Sealant shall be cast and cured according to manufacturer's recommendations 
except that curing period shall be not less than 24 hours. 

3. Following curing period, the gap between blocks shall be widened to 1-1/2-
inch. Spacers shall be used to maintain this gap for 24 hours prior to 
inspection for failure. 

1.06 GUARANTEE 

A. The Contractor shall provide a 5-year written guarantee of the entire sealant installation 
against faulty and/ or incompatible materials and workmanship, together with a 
statement that it agrees to repair or replace, to the satisfaction of the Owner, at no 
additional cost to the Owner, any such defective areas which become evident within 
said 5-year guarantee period. 

PART 2: PRODUCTS 

2.07 GENERAL 

B. All joint materials specified herein shall be classified as acceptable for potable water 
use, by the Environmental Protection Agency, within 30 days of application. 

2.08 PVC WATERSTOPS 

A. 
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General: Waterstops shall be extmded from an elastomeric polyvinyl chloride 
compound containing the plasticizers, resins, stabilizers, and other materials necessary 
to meet the requirements of these Specifications. No reclaimed or scrap material shall 
be used. The Contractor shall obtain from the waterstop manufacturer and shall 
furnish to the Engineer for review, current test reports and a written certification of 
the manufacturer that the material to be shipped to the job meets the physical 
requirements as outlined in the U.S. Army Corps of Engineers Specification CRD
C572 and those listed herein. 

03290-4 
December 1997 (Revised October 2000) 



FINAL 

B. 

c. 

Triassic P:u:k Hazardous Waste Facility 
Section 03290: Joints in Concrete 

Flatstrip and Center-Bulb Waterstops: Flatstrip and center-bulb waterstops shall be 

as detailed and as manufactured by: Kirkhill Rubber Co., Brea, California; Water Seals, 

Inc., Chicago, Illinois; Progress Unlimited, Inc., New York, New York; Greenstrea.k 

Plastic Products Co., St. Louis, Missouri; or equal; provided, that at no place shall the 

thickness of flat strip waterstops, including the center bulb type, be less than 3/8-inch. 

Multi-Rib Waterstops: Multi-rib waterstops, where required, shall be as detailed and 

as manufactured by Water Seals, Inc., Chicago, Illinois; Progress Unlimited, Inc., New 

York, New York; Greenstrea.k Plastic Products Co., St. Louis, Missouri; or equal. 

Prefabricated joint fittings shall be used at all intersections of the ribbed-type 

waters tops. 

D. Other Types of Waterstops: When other types of waterstops, not listed above are 

required and shown, they shall be subjected to the same requirements as those listed 

herein. 

E. Waterstop Testing Requirements: When tested in accordance with the specified 

test standards, the waterstop material shall meet or exceed the following requirements: 

2.09 JOINT SEALANT 

A. Joint sealant shall be polyurethane polymer designed for bonding to concrete which is 

continuously submerged in water. No material will be acceptable which has an 

unsatisfactory history as to bond or durability when used in the joints of water 

retaining structures. 

B. Joint sealant material shall meet the following requirements (73 degrees F and 50 

percent RH.): 
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Work Life 

Time to Reach 20 Shore "A" Hardness 
(at 77 degrees F, 200 gr quantity) 

Ultimate Hardness (ASTM D 2240) 

03290-5 

45- 180 minutes 

24 hours, maximum 

20-45 Shore "A" 
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Tensile Strength (ASTM D 412) 175 psi, minimum 

Ultimate Elongation (ASTM D 412) 

Tear Resistance (Die C ASTM D 624) 

Color 

Triassic Paxk Haz:u:dous Waste Facility 
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400 percent, minimum 

75 pounds per inch of 
thickness, minimum 

Light Gray 

C. All polyurethane sealants for waterstop joints m concrete shall conform to the 
following requirements: 

1. Sealant shall be 2-part polyurethane with the physical properties of the cured 
sealant conforming to or exceeding the requirements of ANSI/ ASTM C 920 
or Federal Specification TT -S-0227 E(3) for 2-part material, as applicable. 

2. For vertical joints and overhead horizontal joints, only "non-sag" compounds 
shall be used; all such compounds shall conform to the requirements of 
ANSI/ ASTM C 920 Class 25, Grade NS, or Federal Specification TT-S-0227 
E(3), Type II, Class A. 

3. For plane horizontal joints, the self-leveling compounds which meet the 
requirements of ANSI/ ASTM C 920 Class 25, Grade P, or Federal 
Specification TT -S-0227 E(3), Type I shall be used. For joints subject to 
either pedestrian or vehicular traffic, a compound providing non-tracking 
characteristics, and having a Shore "A" hardness range of 35 to 45, shall be 
used. 

4. Primer materials, if recommended by the sealant manufacturer, shall conform 
to the printed recommendations of the sealant manufacturer. 

D. All sealants, wherever shown, or required hereunder shall be PSI-270 as manufactured 
by Polymeric Systems Inc.; Elastothane 227R as manufactured by Pacific Polymers; 
Sikaflex 2C, as manufactured by Sika Corporation; or equal. 

E. Sealants for non-waterstop joints in concrete shall conform to the requirements of 
Section [07920], "Sealants and Caulking." 

2.10 JOINT MATERIALS 

A. Bearing Pad: Bearing pad to be neoprene conforming to ASTM D 2000 BC 420, 40 
durometer hardness unless otherwise noted. 

B. Neoprene Sponge: Sponge to be neoprene, closed-cell, expanded, conforming to 
ASTM D 1056, type 2C3-E1. 

C. Joint Filler: 
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1. 

2. 

Joint filler for expansion joints in waterholding structures shall be neoprene 
conforming to ASTM D1056, type 2C5-E1. 

Joint filler material in other locations shall be of the preformed non-extmding 
type joint filler constmcted of cellular neoprene sponge mbber or 
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polyurethane of firm texture. Bituminous fiber type will not be permitted. All 

non-extruding and resilient-type preformed expansion joint fillers shall 

conform to the requirements and tests set forth in ASTM D 1752 for Type I, 

except as otherwise specified herein. 

2. 11 BACKING ROD 

A. Backing rod shall be an extruded closed-cell, polyethylene foam rod. The material 

shall be compatible with the joint sealant material used and shall have a tensile strength 

of not less than 40 psi and a compression deflection of approximately 25 percent at 8 

psi. The rod shall be 1/8-inch larger in diameter than the joint width except that a 

one-inch diameter rod shall be used for a 3/ 4-inch wide joint. 

2.12 BOND BREAKER 

A. Bond breaker shall be Super Bond Breaker as manufactured by Burke Company, San 

Mateo, California; Select Cure CRB as manufactured by Select Products Co., Upland, 

California; or equal. It shall contain a fugitive dye so that areas of application will be 

readily distinguishable. 

2.13 BENTONITE WATERSTOP 

A. Where called for in the Contract Documents, bentonite type waterstop, which shall 

expand in the presence of water to form a watertight joint seal without damaging the 

concrete in which it is cast, shall be provided. 

B. The bentonite waterstop shall be composed of 75 percent bentonite. The balance of 

the material shall be butyl rubber-hydrocarbon with less than 1.0 percent volatile 

matter. The waterstop shall contain no asbestos fibers or asphaltics. 

C. The manufacturer's rated application temperature range shall be from 5 to 125 degrees 

F. The service temperature range shall be from -40 to 212 degrees F. 

D. The cross sectional dimensions of the unexpanded waterstop shall be one inch by 3/4-

inch. 

E. The waterstop shall be provided with an adhesive backing which will provide excellent 

adhesion to concrete surfaces. 

2. 14 SLIP DOWELS 

A. Slip dowels in joints shall be A36 smooth epoxy-coated bars, conforming to ASTM A 

775. 

2.15 PVC TUBING 

A. PVC tubing in joints shall be Sch. SDR 13.5, conforming to ASTM D 2241. 
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PART 3: EXECUTION 

3.01 GENERAL 

A. Waterstops of the type specified herein shall be embedded in the concrete across joints 
as shown. All waterstops shall be fully continuous for the extent of the joint. Splices 
necessary to provide such continuity shall be accomplished in conformance to printed 
instructions of manufacturer of the waterstops. The Contractor shall take suitable 
precautions and means to support and protect the waterstops during the progress of 
the work and shall repair or replace at its own expense any waterstops damaged during 
the progress of the work. All waterstops shall be stored so as to permit free circulation 
of air around the waterstop material. 

B. When any waterstop is installed in the concrete on one side of a joint, while the other 
half or portion of the waterstop remains exposed to the atmosphere for more than 2 
days, suitable precautions shall be taken to shade and protect the exposed waterstop 
from direct rays of the sun during the entire exposure and until the exposed portion of 
the waterstop is embedded in concrete. 

3.02 SPLICES IN WATERSTOPS 

A. Splices in waters tops shall be performed by heat sealing the adjacent waterstop sections 
in accordance with the manufacturer's printed recommendations. It is essential that: 

1. The material not be damaged by heat sealing. 

2. The splices have a tensile strength of not less than 60 percent of the unspliced 
materials tensile strength. 

3. The continuity of the waterstop ribs and of its tubular center axlS be 
maintained. 

B. Butt joints of the ends of 2 identical waterstop sections may be made while the 
material is in the forms. 

C. All joints with waterstops involving more than 2 ends to be jointed together, and all 
joints which involve an angle cut, alignment change, or the joining of 2 dissimilar 
waterstop sections shall be prefabricated by the Contractor prior to placement in the 
forms, allowing not less than 24-inch long strips of waterstop material beyond the 
joint. Upon being inspected and approved, such prefabricated waterstop joint 
assemblies shall be installed in the forms and the ends of the 24-inch strips shall be 
butt welded to the straight run portions of waters top in place in the forms. 

D. Where a centerbulb waterstop intersects and is jointed with a non-centerbulb 
waterstop, care shall be taken to seal the end of the centerbulb, using additional PVC 
material if needed. 

3.03 JOINT CONSTRUCTION 

A. 
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Setting Waterstops: In order to eliminate faulty installation that may result in joint 
leakage, particular care shall be taken of the correct positioning of the waterstops 
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during installation. Adequate provisions must be made to support and anchor the 

waters tops during the progress of the work and to insure the proper embedment in the 

concrete. The symmetrical halves of the waterstops shall be equally divided between 

the concrete pours at the joints. The center axis of the waterstops shall be coincident 

with the joint openings. Maximum density and imperviousness of the concrete shall 

be insured by thoroughly working it in the vicinity of all joints. 

In placing flat-strip waterstops in the forms, means shall be provided to prevent them 

from being folded over by the concrete as it is placed. Unless otherwise shown, all 

waterstops shall be held in place with light wire ties on 12-inch centers which shall be 

passed through the edge of the waterstop and tied to the curtain of reinforcing steel. 

Horizontal waterstops, with their flat face in a vertical plane, shall be held in place with 

continuous supports to which the top edge of the waters top shall be tacked. In placing 

concrete around horizontal waterstops, with their flat face in a horizontal plane, 

concrete shall be worked under the waterstops by hand so as to avoid the formation of 

air and rock pockets. 

In placing centerbulb waterstops in expansion joints, the centerbulb shall be centered 

on the joint filler material. 

Waterstop in vertical wall joints shall stop 6 inches from the top of the wall where such 

waters top does not connect with any other waterstop and is not to be connected to for 

a future concrete placement. 

Joint Location: Construction joints, and other types of joints, shall be provided 

where shown. When not shown, construction joints shall be provided at 25-foot 

maximum spacing for all concrete construction, unless noted otherwise. Where joints 

are shown spaced greater than 40 feet apart, additional joints shall be provided to 

maintain the 25-foot maximum spacing. The location of all joints, of any type, shall be 

submitted for acceptance by the Engineer. 

Joint Preparation: Special care shall be used in preparing concrete surfaces at joints 

where bonding between 2 sections of concrete is required. Unless otherwise shown, 

such bonding will be required at all horizontal joints in walls. Surfaces shall be 

prepared in accordance with the requirements of Section [03300] [03310], "Cast-in

Place Concrete." Except on horizontal wall construction joints, wall to slab joints or 

where otherwise shown or specified, at all joints where waterstops are required, the 

joint face of the first pour shall be coated with a bond breaker as specified herein. 

Construction Joint Sealant: Construction joints in water-bearing floor slabs, and 

elsewhere as shown, shall be provided with tapered grooves which shall be filled with a 

construction joint sealant. The material used for forming the tapered grooves shall be 

left in the grooves until just before the grooves are cleaned and filled with joint sealant. 

After removing the forms from the grooves, all laitance and fms shall be removed, 

and the grooves shall be sand-blasted. The grooves shall be allowed to become 

thoroughly dry, after which they shall be blown out; immediately thereafter, they shall 

be primed, bond breaker tape placed in the bottom of the groove, and filled with the 

construction joint sealant. The primer used shall be supplied by the same 

manufacturer supplying the sealant. No sealant will be permitted to be used without a 

primer. Care shall be used to completely fill the sealant grooves. Areas designated to 

receive a sealant fillet shall be thoroughly cleaned, as outlined for the tapered grooves, 

prior to application of the sealant. 

03290-9 
December 1997 (Revised October 2000) 



FINAL 

H. 

I. 

]. 

K. 

L. 

10/.J/00/b. 

Triassic Puk Hazardous Waste Facility 
Section 03290: Joints in Concrete 

The primer and sealant shall be placed strictly in accordance with the printed 
recommendations of the manufacturer, taking special care to properly mix the sealant 
prior to application. The sides of the sealant groove shall not be coated with bond 
breaker, curing compound, or any other substance which would interfere with proper 
bonding of the sealant. All sealant shall achieve final cure at least 7 days before the 
structure is filled with water. 

All sealant shall be installed by a competent waterproofing specialty contractor who has 
a successful record of performance in similar installations. Before work is 
commenced, the crew shall be instructed as to the proper method of application by a 
representative of the sealant manufacturer. 

Thorough, uniform mixing of 2-part, catalyst-cured materials is essential; special care 
shall be taken to properly mix the sealer before its application. Before any sealer is 
placed, the Contractor shall arrange to have the crew doing the work carefully 
instructed as to the proper method of mixing and application by a representative of the 
sealant manufacturer. 

Any joint sealant which, after the manufacturer's recommended curing time for the job 
conditions of the work hereunder, fails to fully and properly cure shall be completely 
removed; the groove shall be thoroughly sandblasted to remove all traces of the 
uncured or partially cured sealant and primer, and shall be re-sealed with the specified 
joint sealant. All costs of such removal, joint treatment, re-sealing, and appurtenant 
work shall be at the expense of the Contractor. 

Bentonite Waterstop: 

1. 

2. 

3. 

4. 

5. 

6. 

Where a bentonite waterstop is called for, it shall be installed with the 
manufacturer's instructions and recommendations; except, as modified herein. 

When requested by the Engineer, the manufacturer shall provide technical 
assistance in the field. 

Bentonite waterstop shall only be used where complete confmement by 
concrete is provided. Bentonite waterstop shall not be used in expansion or 
contraction joints nor in the first 6 inches of any intersecting joint. 

The bentonite waterstop shall be located as near as possible to the center of 
the joint and it shall be continuous around the entire joint. The minimum 
distance from the edge of the waterstop to the face of the member shall be 5 
inches. 

Where the thickness of the concrete member to be placed on the bentonite 
waterstop is less than 12 inches, the waterstop shall be placed in grooves 
formed or ground into the concrete. The groove shall be at least 3 I 4 inch 
deep and 1-1/4 inches wide. When placed in the groove, the minimum 
distance from the edge of the waterstop to the face of the member shall be 2.5 
inches. 

Where a bentonite waterstop is used in combination with PVC waterstop, the 
bentonite waterstop shall overlap the PVC waterstop for a minimum of 6 
inches and shall be placed in contact with the PVC waterstop. 
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The bentonite waterstop shall not be placed when the temperature of the 
waterstop material is below 40 degrees F. The waterstop material may be 
warmed so that it shall remain above 40 degrees F during placement; however, 
means used to warm the material shall in no way harm the material or its 
properties. The waterstop shall not be installed where the air temperature falls 
outside the manufacturer's recommended range. 

The concrete surface under the bentonite waterstop shall be smooth and 
uniform. The concrete shall be ground smooth if needed. Alternately, the 
bentonite waterstop shall be bonded to the surface using an epoxy grout 
which completely fills all voids and irregularities beneath the waterstop 
material. Prior to installation, the concrete surface shall be wire brushed to 
remove any laitance or other materials that may interfere with the bonding of 
epoxy . 

. The bentonite waterstop shall be secured in place with concrete nails and 
washers at 12-inch maximum spacing. This shall be in addition to the 
adhesive backing provided with the waterstop. 

[END OF SECTION] 
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SECTION 03300 
CAST -IN-PLACE CONCRETE 

PART 1: GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall furnish all materials for concrete in accordance with the 
provisions of this Section and shall form, mix, place, cure, repair, fmish, and do all 
other work as required to produce fmished concrete, in accordance with the 
requirements of the General Specifications, the CQA Plan, and the Construction 
Drawings. 

B. The following types of concrete are covered in this Section: 

1. Structural Concrete: Concrete to be used in all cases except where indicated 
otherwise. 

2. Sitework Concrete: Concrete to be used for curbs, gutters, catch basins, 
sidewalks, pavements, fence and guard post embedment, underground duct 
bank encasement and all other concrete appurtenant to electrical facilities 
unless otherwise indicated. 

3. Lean Concrete: Concrete to be used for thrust blocks, pipe trench cut-off 
blocks and cradles that are detailed on the Drawings as unreinforced. Lean 
concrete shall be used as protective cover for dowels intended for future 
connection. 

C. The term "hydraulic structure" used in these specifications means environmental 
engineering concrete structures for the containment, treatment, or transmission of 
water, wastewater, or other fluids. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Federal Specifications: 

UU-B-790A (1) (2) 

B. Commercial Standards: 
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ACI 117 

ACI 214 

ACI 301 

ACI 306.1 

Building Paper, Vegetable Fiber (Kraft, water
proofed, Water Repellent and Fire Resistant) 

Standard Tolerances for Concrete Construction and 
Materials 

Recommended Practice for Evaluation of Strength 
Test Results of Concrete 

Structural Concrete for Buildings 

Cold Weather Concreting 
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ACI 309 

ACI 315 

ACI 318 

ASTMC31 

ASTMC33 

ASTMC39 

ASTMC 94 

ASTMC 136 

ASTMC 143 

ASTMC 150 

ASTMC 156 

ASTMC 157 

ASTM C 192 

ASTMC260 

ASTM C 309 

ASTM C494 

ASTMC 1077 

ASTMD 175 

ASTMD 2419 

Triassic Pru::k Hazardous Waste Facility 
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Consolidation of Concrete 

Details and Detailing of Concrete Reinforcement 

Building Code Requirements for Reinforced 
Concrete 

Practices for Making and Curing Concrete Test 
Specimens in the Field 

Concrete Aggregates 

Test Method for Compressive Strength of 
Cylindrical Concrete Specimens 

Ready-Mixed Concrete 

Method for Sieve Analysis of Fine and Coarse 
Aggregates 

Test Method for Slump of Hydraulic Cement 
Concrete 

Portland Cement 

Test Methods for Water Retention by Concrete 
Curing Materials 

Test Method for Length Change of Hardened 
Hydraulic Cement Mortar and Concrete 

Practice for Making and Curing Concrete Test 
Specimens in the Laboratory 

Air-Entraining Admixtures for Concrete 

Liquid Membrane-Forming Compounds for Curing 
Concrete 

Chemical Admixtures for Concrete 

Practice for Laboratories Testing Concrete and 
Concrete Aggregates for use in Construction & 
Criteria for Laboratory Evaluation 

Preformed Expansion Joint Fillers for Concrete 
Paving and Structural Construction (Non-extruding 
and Resilient Bituminous Types) 

Test Method for Sand Equivalent Value of Soils and 
Fine Aggregate 

03300-2 
December 1997 (Revised October 2000) 



FINAL 

ASTME119 

Triassic Park Haza:cdous Waste Facility 
Section 03300: Cast-In-Place Concrete 

Method for Fire Tests of Building Construction and 
Materials 

1.03 CONTRACTOR SUBMITTALS 

A. Mix Designs: Prior to beginning work and within 14 days of the notice to proceed, 
the Contractor shall submit to the Engineer, for review, preliminary concrete mix 
designs which shall show the proportions and gradations of all materials proposed for 
each class and type of concrete specified herein. The mix designs shall be checked by 
an independent testing laboratory acceptable to the Engineer. All costs related to such 
checking shall be borne by the Contractor. Since laboratory trial batches require 35 
calendar days to complete, the Contractor may consider testing more than one mix 
design for each class of concrete. 

B. Delivery Tickets: Where ready-mix concrete is used, the Contractor shall furnish 
delivery tickets at the time of delivery of each load of concrete. Each ticket shall show 
the state certified equipment used for measuring and the total quantities, by weight, of 
cement, sand, each class of aggregate, admixtures, and the amounts of water in the 
aggregate added at the hatching plant, and the amount allowed to be added at the site 
for the specific design mix. In addition, each ticket shall state the mix number, total 
yield in cubic yards, and the time of day, to the nearest minute, corresponding to the 
times when the batch was dispatched, when it left the plant, when it arrived at the site, 
when unloading began, and when unloading was fmished. 

C. Furnish the following submittals in accordance with ACI 301: 

1. Mill tests for cement. 

2. Admixture certification. Chloride ion content must be included. 

3. Aggregate gradation and certification. 

4. Materials and methods for curing. 

1.04 CONCRETE CONFERENCE 

A. A meeting to review the detailed requirements of the Contractor's proposed concrete 
design mixes and to determine the procedures for producing proper concrete 
construction shall be held no later than 14 days after the notice to proceed. 

B. All parties involved in the concrete work shall attend the conference, including the 
following at a minimum: 

c. 
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Contractor's representative 
Testing laboratory representative 
Concrete subcontractor 
Reinforcing steel subcontractor and detailer 
Concrete supplier 
Admixture manufacturer's representative 

The conference shall be held at a mutually agreed upon time and place. The Engineer 
shall be notified no less than 5 days prior to the date of the conference. 
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1.05 QUALITY ASSURANCE 

A. General 

1. Tests on component materials and for compressive strength and shrinkage of 
concrete shall be performed as indicated herein. Test for determining slump 
will be in accordance with the requirements of ASTM C 143. 

2. The cost of all laboratory tests on cement, aggregates, and concrete, will be 
bome by the Owner. However, the Contractor shall pay the cost of any 
additional tests and investigation on work performed which does not meet the 
specifications. The laboratory will meet or exceed the requirements of 
ASTM C 1077. 

3. Concrete for testing shall be supplied by the Contractor at no additional cost 
to the Owner, and the Contractor shall assist the Engineer in obtaining 
samples, and disposal and cleanup of excess material. 

B. Field Compression Tests: 

1. Compression test specimens will be taken during construction from the first 
placement of each class of concrete specified herein and at intervals thereafter 
as selected by the Engineer to insure continued compliance with these 
specifications. Each set of test specimens will be a minimum of 5 cylinders. 

2. Compression test specimens for concrete shall be made in accordance with 
section 9.2 of ASTM C 31. Specimens shall be 6-inch diameter by 12-inch 
high cylinders. 

3. Compression tests shall be performed in accordance with ASTM C 39. One 
test cylinder will be tested at 7 days and 2 at 28 days. The remaining cylinders 
will be held to verify test results, if needed. 

C. Evaluation and Acceptance of Concrete: 
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1. 

2. 

3. 

4. 

Evaluation and acceptance of the compressive strength of concrete will be 
according to the requirements of ACI 318, Chapter 5 "Concrete Quality," and 
as indicated herein. 

A statistical analysis of compression test results will be performed according to 
the requirements of ACI 214. The standard deviation of the test results shall 
not exceed 640 psi, when ordered at equivalent water content as estimated by 
slump. 

If any concrete fails to meet these requirements, immediate corrective action 
shall be taken to increase the compressive strength for all subsequent batches 
of the type of concrete affected. 

When the standard deviation of the test results exceeds 640 psi, the average 
strength for which the mix is designed shall be increased by an amount 
necessary to satisfy the statistical requirement that the probability of any test 
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being more than 500 psi below or the average of any 3 consecutive tests being 
below the required compressive strength is 1 in 100. The required average 
strength shall be calculated by Criterion No. 3 of ACI 214 using the actual 
standard of deviation. 

5. All concrete which fails to meet the ACI requirements and these 
specifications, is subject to removal and replacement at no additional cost to 
the Owner. 

D. Shrinkage Tests: 

1. Drying shrinkage tests shall be performed for the trial batch indicated in the 
Paragraph in Part 2 entitled "Trial Batch and Laboratory Tests," the first 
placement of each class of concrete, and during construction to insure 
continued compliance with these Specifications. 

2. Drying shrinkage specimens shall be 4-inch by 4-inch by 11-inch prisms with 
an effective gage length of 10 inches; fabricated, cured, dried, and measured in 
accordance with ASTM C 157 modified as follows: specimens shall be 
removed from molds at an age of 23 plus or minus 1 hours after trial hatching, 
shall be placed immediately in water at 70 degrees F plus or minus 3 degrees F 
for at least 30 minutes, and shall be measured within 30 minutes thereafter to 
determine original length and then submerged in saturated lime water at 73 
degrees F plus or minus 3 degrees F. Measurement to determine expansion 
expressed as a percentage of original length shall be made at age 7 days. This 
length at age 7 days shall be the base length for drying shrinkage calculations 
("0" days drying age). Specimens then shall be stored immediately in a 
humidity control room maintained at 73 degrees F plus or minus 3 degrees F 
and 50 percent plus or minus 4 percent relative humidity for the remainder of 
the test. Measurements to determine shrinkage expressed as percentage of 
base length shall be made and reported separately for 7, 14, 21, and 28 days of 
drying after 7 days of moist curing. 

3. The drying shrinkage deformation of each specimen shall be computed as the 
difference between the base length (at "0" days drying age) and the length 
after drying at each test age. The average drying shrinkage deformation of the 
specimens shall be computed to the nearest 0.0001 inch at each test age. If 
the drying shrinkage of any specimen departs from the average of that test age 
by more than 0.0004-inch, the results obtained from that specimen shall be 
disregarded. Results of the shrinkage test shall be reported to the nearest 
0.001 percent of shrinkage. Compression test specimens shall be taken in 
each case from the same concrete used for preparing drying shrinkage 
specimens. These tests shall be considered a part of the normal compression 
tests for the project. Allowable shrinkage limitations shall be as indicated in 
Part 2 below. 

E. Construction Tolerances: The Contractor shall set and maintain concrete forms and 
perform finishing operations to ensure that the completed work is within tolerances. 
Surface defects and irregularities are defined as fmishes and are to be distinguished 
from tolerances. Tolerance is the permissible variation from lines, grades, or 
dimensions indicated on the Drawings. Where tolerances are not stated in the 
specifications, permissible deviations will be in accordance with ACI 117. 
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The following constmction tolerances apply to finished walls and slab unless 
otherwise indicated: 

Tolerance 

Variation of the constmcted linear outline In 10 feet: 11 4-inch; 
from the established position in plan. In 20 feet or more: 112-inch 

Variation from the level or from the grades 
shown. In 20 feet or more: 1/2-inch 

Variation from the plumb 

Variation in the thickness of slabs and walls. 
Plus 112-inch 

In10 feet: 1/4-inch; 

In 10 feet: 114-inch; 
In 20 feet or more: 1/2-
inch 

Minus 1 I 4-inch; 

Variation in the locations and sizes of slabs Plus or minus 1 I 4-inch 
and wall openings 

F. Floor Slab Hardener 

PART 2: 

1. Job Mockup: In a location designated by the Engineer, the Contractor shall 
place a 100 square foot floor mockup using the materials and procedures 
proposed for the work. Materials and procedures may be revised as necessary 
to obtain an acceptable surface, but the same materials and procedures shall 
be used in the work. 

2. Field Service: The Contractor shall obtain onsite proper usage advice from 

the surface hardener manufacturer while the job mockup is being placed and 
during initial placement of the work. Notify the surface hardener 
manufacturer at least 3 days prior to initial use of the product. 

3. Installer Qualifications: Installer shall have a minimum of 3 years experience 

and shall be specialized in application of dry shake surface hardeners. 

PRODUCTS 

2.01 CONCRETE MATERIALS 

A. General: 

W·tn\602\Rw0d2{)()()P.-._s~ 
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1. 

2. 

All materials shall be classified as acceptable for potable water use by the 

Environmental Protection Agency within 30 days of application. 

Materials shall be delivered, stored, and handled so as to prevent damage by 

water or breakage. Cement reclaimed from cleaning bags or leaking 

containers shall not be used. All cement shall be used in the sequence of 
receipt of shipments. 

03300-6 
December 1997 (Revised October 2000) 



FINAL Triassic Paik Hazardous Waste Facility 
Section 03300: Cast-In-Place Concrete 

B. All materials shall comply with the requirements of Sections 201, 203, and 204 of ACI 
301, as applicable. 

C. Storage of materials shall conform to the requirements of Section 205 of ACI 301. 

D. Materials for concrete shall conform to the following requirements: 

1. Cement shall be standard brand portland cement conforming to ASTM C 150 
for Type II or Type V, including Table 2 optional requirements. A minimum 
of 85 percent of cement by weight shall pass a 325 screen. A single brand of 
cement shall be used throughout the work, and prior to its use, the brand shall 
be acceptable to the Engineer. The cement shall be suitably protected from 
exposure to moisture until used. Cement that has become lumpy shall not be 
used. Sacked cement shall be stored in such a manner so as to permit access 
for inspection and sampling. Certified mill test reports, including fineness, for 
each shipment of cement to be used shall be submitted to the Engineer, if 
requested, regarding compliance with these Specifications. 

2. Water for mixing and curing shall be potable, clean, and free from 
objectionable quantities of silty organic matter, alkali, salts, and other 
impurities. The water shall be considered potable, for the purposes of this 
Section only, if it meets the requirements of the local governmental agencies. 
Agricultural water with high total dissolved solids (over 1000 mg/1 TDS) shall 
not be used. 

3. Aggregates shall be obtained from pits acceptable to the Engineer, shall be 
non-reactive, and shall conform to ASTM C 33. Maximum size of coarse 
aggregate shall be as indicated herein. Lightweight sand for fme aggregate will 
not be permitted. 

a. Coarse aggregates shall consist of clean, hard, durable gravel, crushed 
gravel, crushed rock, or a combination thereof The coarse 
aggregates shall be prepared and handled in two or more size groups 
for combined aggregates with a maximum size greater than 3/ 4-inch. 
When the aggregates are proportioned for each batch of concrete, 

the two size groups shall be combined. See the Paragraph in Part 2 
entitled "Trial Batch and Laboratory Tests" for the use of the size 
groups. 

b. Fine aggregates shall be natural sand or a combination of natural and 
manufactured sand that are hard and durable. When tested in 
accordance with ASTM D 2419, the sand equivalency shall not be 
less than 75 percent for an average of three samples, nor less than 70 
percent for an individual test. Gradation of fine aggregate shall 
conform to ASTM C 33. The fmeness modulus of sand used shall 
not be over 3.00. 

c. Combined aggregates shall be well graded from coarse to fine sizes 
and shall be uniformly graded between screen sizes to produce a 
concrete that has optimum workability and consolidation 
characteristics. Where a trial batch is required for a mix design, the 
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ftnal combined aggregate gradations will be established during the 
trial batch process. 

d. When tested in accordance with ASTM C 33, the ratio of silica 
released to reduction in alkalinity shall not exceed 1.0. 

e. When tested in accordance with ASTM C 33, the fme aggregate shall 
produce a color in the supernatant liquid no darker than the reference 

standard color solution. 

f. When tested in accordance with ASTM C 33, the coarse aggregate 
shall show a loss not exceeding 42 percent after 500 revolutions, or 

10.5 percent after 100 revolutions. 
g. When tested in accordance with ASTM C 33, the loss resulting after 

five cycles shall not exceed 10 percent for fine or coarse aggregate 
when using sodium sulfate. 

4. Ready-mix concrete shall conform to the requirements of ASTM C 94. 

5. Admixtures: All admixtures shall be compatible and be furnished by a single 

manufacturer capable of providing qualified fteld service representation. 

Admixtures shall be used in accordance with manufacturer's 
recommendations. If the use of an admixture is producing an inferior end 

result, the Contractor shall discontinue use of the admixture. Admixtures 
shall not contain thiocyanates nor more than 0.05 percent chloride ion, and 

shall be non-toxic after 30 days. 

a. Air-entraining agent meeting the requirements of ASTM C 260 shall 
be used. Sufficient air-entraining agent shall be used to provide a 
total air content of 3 to 5 percent. The Owner reserves the right, at 

any time, to sample and test the air-entraining agent. The air
entraining agent shall be added to the batch in a portion of the mixing 

water. The solution shall be hatched by means of a mechanical 
hatcher capable of accurate measurement. Air content shall be tested 

at the point of placement. Air entraining agent shall be Micro-Air by 

Master Builders; Daravair by W.R. Grace; Sika AEA-15 by Sika 
Corporation; or equal. 

b. Set controlling and water reducing admixtures: Admixtures may be 
added at the Contractor's option, subject to the Engineer's approval, 
to control the set, effect water reduction, and increase workability. 

The addition of an admixture shall be at the Contractor's expense. 
Concrete containing an admixture shall be first placed at a location 
determined by the Engineer. Admixtures shall conform to the 
requirements of ASTM C 494. The required quantity of cement shall 

be used in the mix regardless of whether or not an admixture is used. 

(1) 

(2) 

Concrete shall not contain more than one water reducing 
admixture. 

Set controlling admixture may be either with or without 
water-reducing properties. Where the air temperature at the 
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time of placement is expected to be consistently greater than 
80 degrees F, a set retarding admixture such as Plastocrete by 
Sika Corporation; Pozzolith 300R by Master Builders; 
Daratard by W.R. Grace; or equal shall be used. Where the 
air temperature at the time of placement is expected to be 
consistently less than 40 degrees F, a non-corrosive set 
accelerating admixture such as Plastocrete 161FL by Sika 
Corporation; Pozzutec 20 by Master Builders; Daraset by 
W.R. Grace; or equal shall be used. 

(3) Normal range water reducer shall conform to ASTM C 494, 
Type A. \Xi'RDA 79 by W.R. Grace; Pozzolith 322-N by 
Master Builders; Plastocrete 161 by Sika Corporation; or 
equal. The quantity of admixture used and the method of 
mixing shall be in accordance with the Manufacturer's 
instmctions and recommendations. 

( 4) High range water reducer shall conform to ASTM C 494, 
Type For G. Daracem 100 or WDRA 19 by W.R. Grace; 
Sikament FF or Sikament 86 by Sika Corporation; Rheobuild 
1000 or Rheobuild 716 by Master Builders; or equal. High 
range water reducer shall be added to the concrete after all 
other ingredients have been mixed and initial slump has been 
verified. No more than 14 ounces of water reducer per sack 
of cement shall be used. Water reducer shall be considered 
as part of the mixing water when calculating water cement 
ratio. 

(5) If the high range water reducer is added to the concrete at 
the job site, it may be used in conjunction with the same 
water reducer added at the batch plant. Concrete shall have 
a slump of 3 inches plus or minus 1/2-inch prior to adding 
the high range water reducing admixture at the job site. The 
high range water reducing admixture shall be accurately 
measured and pressure injected into the mixer as a single 
dose by an experienced technician. A standby system shall 
be provided and tested prior to each day's operation of the 
job site system. 

(6) Concrete shall be mixed at mixing speed for a minimum of 
30 mixer revolutions after the addition of the high range 
water reducer. 

(7) Flyash: Flyash shall not be used. 

2.02 CURING MATERIALS 

A. 

W·"""601\RM:Jd2t!OOP-"'S~ 
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Materials for curing concrete as indicated herein shall conform to the following 
requirements and ASTM C 309: 
1. All curing compounds shall be white pigmented and resin based. Sodium 

silicate compounds shall not be allowed. Concrete curing compound shall be 
Kurez by Euclid Chemical Company; MB-429 as manufactured by Master 
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Builders; L&M Cure R; or equal. Water based resin curing compounds shall 

be used only where local air quality regulations prohibit the use of a solvent 

based compound. Water based curing compounds shall be Aqua-Cure by 

Euclid Chemical Company; Masterkure-W by Master Builders; L&M CureR-

2; or equal. 

2. Polyethylene sheet for use as concrete curing blanket shall be white and shall 

have a nominal thickness of 6 mils. The loss of moisture when determined in 

accordance with the requirements of ASTM C 156 shall not exceed 0.055 

grams per square centimeter of surface. 

3. Polyethylene-coated waterproof paper sheeting for use as concrete curing 

blanket shall consist of white polyethylene sheeting free of visible defects, 

uniform in appearance, have a nominal thickness of 2 mils, and be 

permanently bonded to waterproof paper conforming to the requirements of 

Federal Specification UU-B-790A (1) (2). The loss of moisture, when 

determined in accordance with the requirements of ASTM C 156, shall not 

exceed 0.055 gram per square centimeter of surface. 

4. Polyethylene-coated burlap for use as concrete curing blanket shall be 4-mil 

thick, white opaque polyethylene film impregnated or extruded into one side 

of the burlap. Burlap shall weigh not less than 9 ounces per square yard. The 

loss of moisture, when determined in accordance with the requirements of 

ASTM C 156, shall not exceed 0.055 grams per square centimeter of surface. 

5. Curing mats for use in Curing Method 6 as indicated below, shall be heavy 

shag rugs or carpets or cotton mats quilted at 4 inches on center. Curing mats 

shall weigh a minimum of 12 ounces per square yard when dry. 

6. Evaporation retardant shall be a material such as Conftlm as manufactured by 

Master Builders; Eucobar as manufactured by Euclid Chemical Company; E

CON as manufactured by L & M Construction Chemicals, Inc. or equal. 

2.03 NON-WATERSTOP JOINT MATERIALS 

A. Materials for non-waterstop joints in concrete shall conform to the following 

requirements: 

W·WP\602\RDO<IlOOOP""if\S~ 
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1. 

2. 

3. 

Preformed JOlllt filler shall be a non-extruding, resilient, bituminous type 

conforming to the requirements of ASTM D 1751. 

Elastomeric joint sealer shall conform to the requirements of Section 07920 -

Sealants and Caulking. 

Mastic joint sealer shall be a material that does not contain evaporating 

solvents; that will tenaciously adhere to concrete surfaces; that will remain 

permanently resilient and pliable; that will not be affected by continuous 

presence of water and will not in any way contaminate potable water; and that 

will effectively seal the joints against moisture infiltration even when the joints 

are subject to movement due to expansion and contraction. The sealer shall 

be composed of special asphalts or similar materials blended with lubricating 

and plasticizing agents to form a tough, durable mastic substance containing 
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no volatile oils or lubricants and shall be capable of meeting the test 
requirements set forth below, if testing is required by the Engineer. 

2.04 MISCELLANEOUS MATERIALS 

A. Dampproofing agent shall be an asphalt emulsion, such as Hydrocide 600 by 
Sonneborn; Damp-proofing Asphalt Coating by Euclid Chemical Company; 
Sealmastic by W. R Meadows Inc., or equal. 

B. Bonding agents shall be epoxy adhesives conforming to the following 

1. For bonding freshly-mixed, plastic concrete to hardened concrete, Sikadur 32 
Hi-Mod Epoxy Adhesive, as manufactured by Sika Corporation; Concresive 
Liquid (LPL), as manufactured by Master Builders; BurkEpoxy MV as 
manufactured by The Burke Company; or equal. 

2. For bonding hardened concrete or masonry to steel, Sikadur 31 Hi-Mod Gel 
as manufactured by Sika Corporation; BurkEpoxy NS as manufactured by 
The Burke Company; Concresive Paste (LPL) as manufactured by Master 
Builders; or equal. 

C. Chemical protection agent shall be a coal tar epoxy, coal CAT 97-640/641 , as 
manufactured by Pittsburgh Paints. Coal tar shall be used a shown on the construction 
Drawings. Material shall be applied as directed by the manufacturer specification. 

2.05 CONCRETE DESIGN REQUIREMENTS 

A. 

B. 

WWP\602\Rn0d2000-._S~ 
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General: Concrete shall be composed of cement, admixtures, aggregates, and water 
of the qualities indicated. The exact proportions in which these materials are to be 
used for different parts of the work will be determined during the trial batch. In 
general, the mix shall be designed to produce a concrete capable of being deposited so 
as to obtain maximum density and minimum shrinkage, and, where deposited in 
forms, to have good consolidation properties and maximum smoothness of surface. 
The aggregate gradations shall be formulated to provide fresh concrete that will not 
promote rock pockets around reinforcing steel or embedded items. The proportions 
shall be changed whenever necessary or desirable to meet the required results at no 
additional cost to the Owner. All changes shall be subject to review by the Engineer. 

Fine Aggregate Composition: In mix designs for structural concrete, the percentage 
of fine aggregate in total aggregate by weight, shall be as indicated in the following 
table. 

03300-11 
December 1997 (Revised October 2000) 



;I 

FINAL 

2.7 or less 41 
2.7 to 2.8 42 
2.8 to 2.9 43 
2.9 to 3.0 44 

Triassic Park Hazaxdous Waste Facility 
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For other concrete, the maximum percentage of fine aggregate of total aggregate, by 
weight, shall not exceed 50. 

c. Water-Cement Ratio and Compressive Strength: 
following minimum properties: 

concrete items not specified elsewhere. 

12·inch and thicker walls, slabs on grade and 
footings. [optional} 

Pea Gravel Mix. Thin sections and areas with 
congested reinforcing, at the Contractor's 
option and with the written approval of the 
Engineer for the specific location. 
Maximum fine aggregate 50% by weight of 
aggregate. 

4,000 1-1/2 

4,000 3/8 

Concrete shall have the 

564 0.45 

752 0.40 

Sitework concrete 3,000 470 0.50 

Lean concrete 2,000 376 0.60 

NOTE: The Contractor is cautioned that the limiting parameters above are not a mix design. Additional cement or 

water reducing agent may be required to achieve workability required by the Contractor's construction methods and 

The Contractor is for concrete with the 

D. Adjustments to Mix Design: The mixes shall be changed whenever such change is 

necessary or desirable to secure the required strength, density, workability, and surface 

finish, and the Contractor shall be entitled to no additional compensation because of 

such changes. 

2.06 CONSISTENCY 

A. The quantity of water in a batch of concrete shall be just sufficient, with a normal 

mixing period, to produce a concrete which can be worked properly into place without 

segregation and which can be compacted by vibratory methods to give the desired 

density, impermeability, and smoothness of surface. The quantity of water shall be 

changed as necessary, with variations in the nature or moisture content of the 

aggregates, to maintain uniform production of a desired consistency. The consistency 

of the concrete in successive batches shall be determined by slump tests in accordance 

with ASTM C 143. The slumps shall be as follows: 
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With high range water reducer added 

Pea gravel mix 

Ductbanks 
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3 inches plus or minus 1 inch 

7 inches plus or minus 2 inches 

7 inches plus or minus 2 inches 

5 inches plus or minus 1 inch 

2.07 TRIAL BATCH AND LABORATORY TESTS 

B. Before placing any concrete, a testing laboratory selected by the Engineer shall prepare 
a trial batch of each class of structural concrete, based on the preliminary concrete 
mixes submitted by the Contractor. During the trial batch the aggregate proportions 
may be adjusted by the testing laboratory using the two coarse aggregate size ranges to 
obtain the required properties. If one size range produces an acceptable mix, a second 
size range need not be used. Such adjustments will be considered refinements to the 
mix design and will not be the basis for extra compensation to the Contractor. All 
concrete shall conform to the requirements of this Section, whether the aggregate 
proportions are from the Contractor's preliminary mix design, or whether the 
proportions have been adjusted during the trial batch process. The trial batch shall be 
prepared using the aggregates, cement and admixture proposed for the project. The 
trial batch materials shall be of a quantity such that the testing laboratory can obtain 3 
drying shrinkage, and 6 compression test specimens from each batch. 

C. The determination of compressive strength will be made by testing 6-inch diameter by 
12-inch high cylinders; made, cured and tested in accordance with ASTM C 192 and 
ASTM C 39. Three compression test cylinders will be tested at 7 days and 3 at 28 days. 
The average compressive strength for the 3 cylinders tested at 28 days for any given 
trial batch shall not be less than 125 percent of the specified compressive strength. 

D. A sieve analysis of the combined aggregate for each trial batch shall be performed 
according to the requirements of ASTM C 136. Values shall be given for percent 
passing each sieve. 

2.08 SHRINKAGE LIMITATION 

A. The maximum concrete shrinkage for specimens cast in the laboratory from the trial 
batch, as measured at 21-day drying age or at 28-day drying age shall be 0.036 percent 
or 0.042 percent, respectively. The Contractor shall only use a mix design for 
construction that has first met the trial batch shrinkage requirements. Shrinkage 
limitations apply only to structural concrete. 

B. 

c. 

ll'·lln'\602\IWJd2000Pmwil\Si""ftuti
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The maximum concrete shrinkage for specimens cast in the field shall not exceed the 
trial batch maximum shrinkage requirement by more than 25 percent. 

If the required shrinkage limitation is not met during construction, the Contractor shall 
take any or all of the following actions at no additional cost to the Owner, for securing 
the specified shrinkage requirements. These actions may include changing the source 
or aggregates, cement and/ or admixtures; reducing water content; washing .of 
aggregate to reduce fines; increasing the number of construction joints; modifying the 

03300-13 
December 1997 (Revised October 2000) 



FINAL Triassic Park Hazardous Waste Facility 
Section 03300: Cast-In-Place Concrete 

curing requirements; or other actions designed to minimize shrinkage or the effects of 

shrinkage. 

2.09 MEASUREMENT OF CEMENT AND AGGREGATE 

A. The amount of cement and of each separate size of aggregate entering into each batch 

of concrete shall be determined by direct weighing equipment furnished by the 

Contractor and acceptable to the Engineer. 

B. Weighing tolerances: 

Material 

Cement 
Aggregates 
Admixtures 

Percent of Total 
Weight 

1 
3 
3 

2.10 MEASUREMENT OF WATER 

E. The quantity of water entering the mixer shall be measured by a suitable water meter 

or other measuring device of a type acceptable to the Engineer and capable of 

measuring the water in variable amounts within a tolerance of one percent. The water 

feed control mechanism shall be capable of being locked in position so as to deliver 

constantly any specified amount of water to each batch of concrete. A positive quick

acting valve shall be used for a cut-off in the water line to the mixer. The operating 

mechanism shall prevent leakage when the valves are closed. 

2.11 READY -MIXED CONCRETE 

F. At the Contractor's option, ready-mixed concrete may be used if it meets the 

requirements as to materials, batching, mixing, transporting, and placing as indicated 

herein and is in accordance with ASTM C 94, including the following supplementary 

requirements. 

G. Ready-mixed concrete shall be delivered to the site of the work, and discharge shall be 

completed within one hour after the addition of the cement to the aggregates or before 

the drum has been revolved 250 revolutions, whichever is first. 

H. Truck mixers shall be equipped with electrically-actuated counters by which the 

number of revolutions of the drum or blades may be readily verified. The counter 

shall be of the resetable, recording type, and shall be mounted in the driver's cab. The 

counters shall be actuated at the time of starting mixers at mixing speeds. 

I. Each batch of concrete shall be mixed in a truck mixer for not less than 70 revolutions 

of the drum or blades at the rate of rotation designated by the manufacturer of 

equipment. Additional mixing, if any, shall be at the speed designated by the 

manufacturer of the equipment as agitating speed. All materials including mixing water 

shall be in the mixer drum before actuating the revolution counter for determining the 

number of revolution of mixing. 

J. 
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Truck mixers and their operation shall be such that the concrete throughout the mixed 

batch as discharged is within acceptable limits of uniformity with respect to 
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consistency, mix, and grading. If slump tests taken at approximately the 1/4 and 3/4 
points of the load during discharge give slumps differing by more than one inch when 
the required slump is 3 inches or less, or if they differ by more than 2 inches when the 
required slump is more than 3 inches, the mixer shall not be used on the work unless 
the causing condition is corrected and satisfactory performance is verified by 
additional slump tests. All mechanical details of the mixer, such as water measuring 
and discharge apparatus, condition of the blades, speed of rotation, general mechanical 
condition of the unit, and clearance of the drum, shall be checked before a further 
attempt to use the unit will be permitted. 

K Each batch of ready-mixed concrete delivered at the job site shall be accompanied by a 
delivery ticket furnished to the Engineer in accordance with the Paragraph in Part 1 
entitled "Delivery Tickets." 

L. The use of non-agitating equipment for transporting ready-mixed concrete will not be 
permitted. Combination truck and trailer equipment for transporting ready-mixed 
concrete will not be permitted. The quality and quantity of materials used in ready
mixed concrete and in batch aggregates shall be subject to continuous inspection at the 
hatching plant by the Engineer. 

2.11 FLOOR HARDENER (SURFACE APPLIED) 

A. 

B. 

c. 

D. 

PART 3: 

Surface hardener shall be a light reflective non-oxidizing metallic aggregate dry shake 
material that is premeasured, premixed, and packaged at the factory. Surface hardener 
shall be applied at the rate of 1.8 to 2.5 lbs/ ft2. 

Curing compound shall meet the moisture retention requirements of ASTM C 309 and 
the manufacturer recommendations. 

Monomolecular film shall maintain concrete moisture during the early placement 
stages of plastic concrete as recommended by the manufacturer. 

Manufacturer: Floor hardener shall be "Lumiplate" by Master Builders, or equal. 

EXECUTION 

3.01 PROPORTIONING AND MIXING 

A. Proportioning: Proportioning of the mtX shall conform to the requirements of 
Chapter 3 "Proportioning" of ACI 301. 

B. Mixing: Mixing shall conform to the requirements of Chapter 7 of said ACI 301 
Specifications. 

C. Slump: Slumps shall be as indicated herein. 

D. Retempering: Retempering of concrete or mortar which has partially hardened shall 
not be permitted. 

3.02 PREPARATION OF SURFACES FOR CONCRETING 
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c. 

D. 

E. 

F. 

G. 

H. 

I. 
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General: Earth surfaces shall be thoroughly wetted by sprinkling prior to the placing 

of any concrete, and these surfaces shall be kept moist by frequent sprinkling up to the 

time of placing concrete thereon. The surface shall be free from standing water, mud, 

and debris at the time of placing concrete. 

Joints in Concrete: Concrete surfaces upon or against which concrete is to be placed, 

where the placement of the concrete has been stopped or interrupted so that, as 

determined by the Engineer, the new concrete cannot be incorporated integrally with 

that previously placed, are defmed as construction joints. The surfaces of horizontal 

joints shall be given a compacted, roughened surface for good bonding. Except where 

the Drawings call for joint surfaces to be coated, the joint surfaces shall be cleaned of 

all laitance, loose or defective concrete, foreign material, and be roughened to a 

minimum 1 I 4-inch amplitude. Such cleaning and roughening shall be accomplished 

by hydroblasting or sandblasting (exposing aggregate) followed by thorough washing. 

All pools of water shall be removed from the surface of construction joints before the 

new concrete is placed. 

After the surfaces have been prepared, all approximately horizontal construction joints 

shall be covered with a 6-inch lift of a pea gravel mix. The mix shall be placed and 

spread uniformly. Wall concrete shall follow immediately and shall be placed upon the 

fresh pea gravel mix. 

Placing Interruptions: When placing of concrete is to be interrupted long enough 

for the concrete to take a set, the working face shall be given a shape by the use of 

forms or other means, that will secure proper union with subsequent work; provided 

that construction joints shall be made only where acceptable to the ENGINEER. 

Embedded Items: No concrete shall be placed until all formwork, installation of 

parts to be embedded, reinforcement steel, and preparation of surfaces involved in the 

placing have been completed and accepted by the Engineer at least 4 hours before 

placement of concrete. All surfaces of forms and embedded items that have become 

encrusted with dried grout from previous work shall be cleaned before the 

surrounding or adjacent concrete is placed. 

All inserts or other embedded items shall conform to the requirements herein. 

All reinforcement, anchor bolts, sleeves, inserts, and similar items shall be set and 

secured in the forms at locations indicated on the Drawings or shown by shop 

drawings and shall be acceptable to the Engineer before any concrete is placed. 

Accuracy of placement is the responsibility of the Contractor. 

Casting New Concrete Against Old: Where concrete is to be cast against old 

concrete (any concrete which is greater than 60 days of age), the surface of the old 

concrete shall be thoroughly cleaned and roughened by hydro-blasting or sandblasting 

(exposing aggregate). The joint surface shall be coated with an epoxy bonding agent 

unless indicated otherwise by the Engineer. 

No concrete shall be placed in any structure until all water entering the space to be 

filled with concrete has been properly cut off or has been diverted by pipes, or other 

means, and carried out of the forms, clear of the work. No concrete shall be deposited 

underwater nor shall the Contractor allow still water to rise on any concrete until the 

concrete has attained its initial set. Water shall not be permitted to flow over the 

03300-16 
December 1997 (Revised October 2000) 



FINAL Triassic Puk Hazardous Waste Facility 
Section 03300: Cast-In-Place Concrete 

surface of any concrete in such manner and at such velocity as will injure the surface 
finish of the concrete. Pumping or other necessary dewatering operations for 
removing ground water, if required, shall be subject to the review of the Engineer. 

J. Corrosion Protection: Pipe, conduit, dowels, and other ferrous items required to be 
embedded in concrete construction shall be so positioned and supported prior to 
placement of concrete that there will be a minimum of 2 inches clearance between said 
items and any part of the concrete reinforcement. Securing such items in position by 
wiring or welding them to the reinforcement will not be permitted. 

K. Openings for pipes, inserts for pipe hangers and brackets, and anchors shall, where 
practicable, be provided during the placing of concrete. 

L. Anchor bolts shall be accurately set and shall be maintained in position by templates 
while being embedded in concrete. 

M. Cleaning: The surfaces of all metalwork to be in contact with concrete shall be 
thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar, and other 
foreign substances immediately before the concrete is placed. 

3.03 HANDLING, TRANSPORTING, AND PLACING 

A. 

B. 

c. 

D. 

WcW!'\602\Rn0d2000-Spnifiut»w 
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General: Placing of concrete shall conform to the applicable requirements of Chapter 
8 of ACI 301 and the requirements of this Section. No aluminum materials shall be 
used in conveying any concrete. 

Non-Confonning Work or Materials: Concrete which during or before placing is 
found not to conform to the requirements indicated herein shall be rejected and 
immediately removed from the work. Concrete which is not placed in accordance 
with these Specifications, or which is of inferior quality, shall be removed and replaced 
by the Contractor at no additional cost to the Owner. 

Unauthorized Placement: No concrete shall be placed except in the presence of a 
duly authorized representative of the Engineer. The Contractor shall notify the 
Engineer in writing at least 24 hours in advance of placement of any concrete. 

Placement in Wall and Column Forms: Concrete shall not be dropped through 
reinforcement steel or into any deep form, nor shall concrete be placed in any form in 
such a manner as to leave accumulation of mortar on the form surfaces above the 
placed concrete. In such cases, means such as hoppers and, if necessary, vertical ducts 
of canvas, rubber, or metal shall be used for placing concrete in the forms in a manner 
that it may reach the place of final deposit without separation. In no case shall the free 
fall of concrete exceed 4 feet in walls and 8 feet in columns below the ends of ducts, 
chutes, or buggies. Concrete shall be uniformly distributed during the process of 
depositing and in no case after depositing shall any portion be displaced in the forms 
more than 6 feet in horizontal direction. Concrete in wall forms shall be deposited in 
uniform horizontal layers not deeper than 2 feet; and care shall be taken to avoid 
inclined layers or inclined construction joints except where such are required for 
sloping members. Each layer shall be placed while the previous layer is still soft. The 
rate of placing concrete in wall forms shall not exceed 5 feet of vertical rise per hour. 
Sufficient illumination shall be provided in the interior of all forms so that the concrete 
at the places of deposit is visible from the deck or runway. 
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Casting New Concrete Against Old: Epoxy adhesive bonding agent shall be 

applied to the old surfaces according to the manufacturer's written recommendations. 

This provision shall not apply to joints where waterstop is provided. See Section 

03290 -Joints in Concrete. 

Conveyor Belts and Chutes: All ends of chutes, hopper gates, and all other points of 

concrete discharge throughout the Contractor's conveying, hoisting, and placing 

system shall be designed and arranged so that concrete passing from them will not fall 

separated into whatever receptacle immediately receives it. Conveyor belts, if used, 
shall be of a type acceptable to the Engineer. Chutes longer than 50 feet will not be 

permitted. Minimum slopes of chutes shall be such that concrete of the indicated 

consistency will readily flow in them. If a conveyor belt is used, it shall be wiped clean 

by a device operated in such a manner that none of the mortar adhering to the belt will 

be wasted. All conveyor belts and chutes shall be covered. 

Placement in Slabs: Concrete placed in sloping slabs shall proceed uniformly from 

the bottom of the slab to the top, for the full width of the placement. As the work 

progresses, the concrete shall be vibrated and carefully worked around the slab 

reinforcement, and the surface of the slab shall be screeded in an up-slope direction. 

Temperature of Concrete: The temperature of concrete when it is being placed shall 

be not more than 90 degrees F nor less than 55 degrees F for sections less than 12 

inches thick nor less than 50 degrees for all other sections. Concrete ingredients shall 

not be heated to a temperature higher than that necessary to keep the temperature of 

the mixed concrete, as placed, from falling below the minimum temperature. When 

the temperature of the concrete is 85 degrees F or above, the time between the 

introduction of the cement to the aggregates and discharge shall not exceed 45 

minutes. If concrete is placed when the weather is such that the temperature of the 

concrete would exceed 90 degrees F, the Contractor shall employ effecti~e means, 

such as precooling of aggregates and mixing water using ice or placing at night, as 

necessary to maintain the temperature of the concrete, as it is placed, below 90 degrees 

F. The Contractor shall be entitled to no additional compensation on account of the 

foregoing requirements. 

Cold Weather Placement: 

1. Placement of concrete shall conform to ACI 306.1 - Cold Weather 

Concreting, and the following. 

2. Remove all snow, ice, and frost from the surfaces, including reinforcement, 

against which concrete is to be placed. Before beginning concrete placement, 

thaw the subgrade to a minimum depth of 6 inches. All reinforcement and 

embedded items shall be warmed to above 32 degrees F prior to concrete 

placement. 

3. Maintain the concrete temperature above SO degrees F for at least 3 days after 

placement. 

3.04 PUMPING OF CONCRETE 

W·II"P\602\RJ>O<t.'OOOPmoif.,S~ 
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D. 

E. 

F. 
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General: If the pumped concrete does not produce satisfactory end results, the 
Contractor shall discontinue the pumping operation and proceed with the placing of 
concrete using conventional methods. 

Pumping Equipment: The pumping equipment shall have 2 cylinders and be 
designed to operate with one cylinder in case the other one is not functioning. In lieu 
of this requirement, the Contractor may have a standby pump on the site during 
pumpmg. 

The minimum diameter of the hose conduits shall be in accordance with ACI 304.2R. 

Pumping equipment and hose conduits that are not functioning properly shall be 
replaced. 

Aluminum conduits for conveying the concrete shall not be permitted. 

Field Control: Concrete samples for slump, air content, and test cylinders will be 
taken at the placement end of the hose. 

3.05 ORDER OF PLACING CONCRETE 

A. The order of placing concrete in all parts of the work shall be acceptable to the 
Engineer. In order to minimize the effects of shrinkage, the concrete shall be placed 
in units as bounded by construction joints at the indicated locations. The placing of 
units shall be done by placing alternate units in a manner such that each unit placed 
shall have cured at least 5 days for hydraulic structures and 2 days for all other 
structures before the contiguous unit or units are placed, except that the comer 
sections of vertical walls shall not be placed until the 2 adjacent wall panels have cured 
at least 10 days for hydraulic structures and 4 days for all other structures. 

B. The surface of the concrete shall be level whenever a run of concrete is stopped. To 
insure a level, straight joint on the exposed surface of walls, a wood strip at least 3/4-
inch thick shall be tacked to the forms on these surfaces. The concrete shall be carried 
about 1/2-inch above the underside of the strip. About one hour after the concrete is 
placed, the strip shall be removed and any irregularities in the edge formed by the strip 
shall be leveled with a trowel and alllaitance shall be removed. 

3.06 TAMPING AND VIBRATING 

c. 

D. 

W·W1'\60?\Rw0d2000P""""-S~ 
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As concrete is placed in the forms or in excavations, it shall be thoroughly settled and 
compacted, throughout the entire depth of the layer which is being consolidated, into a 
dense, homogeneous mass, filling all comers and angles, thoroughly embedding the 
reinforcement, eliminating rock pockets, and bringing only a slight excess of water to 
the exposed surface of concrete. Vibrators shall be Group 3 per ACI 309, high speed 
power vibrators (8000 to 12,000 rpm) of an immersion type in sufficient number and 
with at least one standby unit as required. Group 2 vibrators may be used only at 
specific locations when accepted by the Engineer. 

Care shall be used in placing concrete around waterstops. The concrete shall be 
carefully worked by rodding and vibrating to make sure that all air and rock pockets 
have been eliminated. Where flat-strip type waterstops are placed horizontally, the 
concrete shall be worked under the waterstops by hand, making sure that all air and 
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rock pockets have been eliminated. Concrete surrounding the waterstops shall be 
given additional vibration over and above that used for adjacent concrete placement to 
assure complete embedment of the waterstops in the concrete. 

E. Concrete in walls shall be internally vibrated and at the same time rammed, stirred, or 
worked with suitable appliances, tamping bars, shovels, or forked tools until it 
completely fills the forms or excavations and closes snugly against all surfaces. 
Subsequent layers of concrete shall not be placed until the layers previously placed 
have been worked thoroughly. Vibrators shall be provided in sufficient numbers, with 
standby units as required, to accomplish the required results within 15 minutes after 
concrete of the prescribed consistency is placed in the forms. The vibrating head shall 
not contact the surfaces of the forms. Care shall be taken not to vibrate concrete 
excessively or to work it in any manner that causes segregation of its constituents. 

3.07 FINISHING CONCRETE SURFACES 

F. General: Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing, or 
roughness of any kind, and shall present a finished, smooth, continuous hard surface. 
Allowable deviations from plumb or level and from the alignment, profiles, and 
dimensions shown are defmed as tolerances and are indicated in Part 1, above. These 
tolerances are to be distinguished from irregularities in fmish as described herein. 
Aluminum finishing tools shall not be used. 

NTS: Acceptable surface finish of basin walls is difficult to define and can vary radically from 
Owner to Owner. If possible, discuss the issue with the Owner to defme the finish 
they wish to buy. It is better to get the desired finish as part of the original bid than as 
a change order. 

G. Formed Surfaces: No treatment is required after form removal except for curing, 
repair of defective concrete, and treatment of surface defects. Where architectural 

fmish is required, it shall be as indicated. 

H. 

W·WP\60:!\RN0d2000P""""S~ 
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NTS: Chose one of the following: 

[1. Surface holes larger than [1/2]-inch in diameter or deeper than [1/4]-inch are 
defmed as surface defects in basins and exposed walls.] 

[2. The Owner has identified an acceptable wall finish on an identified panel at an 
existing structure to be used as a comparative sample for formed fmish 
without architectural treatment. This panel is located [ ]. At walls which are 
exposed to view or in contact with water, surface roughness or surface holes 
(considering both size and number per unit surface area as separate criteria) 
greater than the identified panel shall be considered to have surface defects 
and shall be repaired to match or exceed the sample fmish.] 

[3. Basins and exposed walls shall be given a smooth finish as indicated below.] 

[4. Basins and exposed walls shall be given two coats of cement based paint as 
indicated.] 

Unformed Surfaces: After proper and adequate vibration and tamping, all unformed 
top surfaces of slabs, floors, walls, and curbs shall be brought to a uniform surface with 
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suitable tools. Immediately after the concrete has been screeded, it shall be treated 
with a liquid evaporation retardant. The retardant shall be used again after each work 
operation as necessary to prevent drying shrinkage cracks. The classes of ftnish 
specifted for unformed concrete surfaces are designated and deftned as follows: 

1. Finish U1 - Sufftcient leveling and screeding to produce an even, uniform 
surface with surface irregularities not to exceed 3/8-inch. No further special 
finish is required. 

2. Finish U2 - After sufftcient stiffening of the screeded concrete, surfaces shall 
be float ftnished with wood or metal floats or with a ftnishing machine using 
float blades. Excessive floating of surfaces while the concrete is plastic and 
dusting of dry cement and sand on the concrete surface to absorb excess 
moisture will not be permitted. Floating shall be the minimum necessary to 
produce a surface that is free from screed marks and is uniform in texture. 
Surface irregularities shall not exceed 1 I 4-inch. Joints and edges shall be 
tooled where indicated or as determined by the Engineer. 

3. Finish U3 - After the ftnish U2 surface has hardened sufftciendy to prevent 
excess of fme material from being drawn to the surface, steel troweling shall 
be performed with ftrm pressure such as will flatten the sandy texture of the 
floated surface and produce a dense, uniform surface free from blemishes, 
ripples, and trowel marks. The ftnish shall be smooth and free of all 
irregularities. 

4. Finish U4- Trowel the Finish U3 surface to remove local depressions or high 
points. In addition, the surface shall be given a light hairbroom finish with 
brooming perpendicular to drainage unless otherwise indicated. The resulting 
surface shall be rough enough to provide a nonskid ftnish. 

I. Unformed surfaces shall be ftnished according to the following schedule: 

""Wl'I602\RMJd2000P""""~ 
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UNFORMED SURFACE FINISH SCHEDULE 

A~ 

Grade slabs and foundations to be covered with concrete or ftll 
material 

Floors to be covered with grouted tile or topping grout 

Water bearing slabs with slopes 10 percent and less 

Water bearing slabs with slopes greater than 
10percent 

Slabs not water bearing 
Slabs to be covered with built-up rooftng 

Interior slabs and floors to receive architectural fmish 

Top surface of walls 
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1. The following additional requirements apply to the substrate concrete in areas 
indicated to be under floor hardener: 

a. Slump shall be no greater than 4 inches when peak ambient 
temperatures are expected to exceed 65 degrees F and no greater 
than 3 inches when temperatures will not exceed 65 degrees F. 

b. Air content shall not exceed 3 percent. 

c. No calcium chloride or set accelerating admixture containing calcium 
chloride shall be used. 

d. Do not use admixtures that increase bleeding. 

e. Do not use fly ash. 

2. The Contractor shall finish areas indicated to recetve hardener in 
conformance with the manufacturer's recommendations and the following. 
After leveling the concrete surface and as soon as the concrete will support an 
operator and machine without disturbing the level or working up excessive 
fines, the Contractor shall float the surface of the slab with a mechanical float 
fitted with detachable float shoes. Then apply 1/2 to 2/3 of the total amount 
of dry shake surface hardener uniformly to the surface. A mechanical 
spreader is recommended. Float the surface once the shake has absorbed 
sufficient moisture, as indicated by darkening of the shake. Immediately apply 
the remainder of the shake and allow it to absorb moisture. Do not apply 
shake when bleed water is present. 

3. Perform a third floating if time and setting characteristics of the concrete will 
allow, but do not add water to the surface. 

4. As the surface stiffens further and loses sheen, trowel with blades set relatively 
flat, using hand or mechanical methods. Remove all marks and pinholes in a 
fmal raised trowel operation. 

5. Cure the fmished surface using the fill-forming curing compound 
recommended by the manufacturer at a coverage rate which will provide 
moisture retention in excess of the requirements of ASTM C 309. Maintain 
ambient temperatures above 50 degrees F during the curing period. 

6. Keep floors covered and prohibit traffic and loads for 10 days minimum after 
completion. 

3.08 ARCHITECTURAL FINISH 

K. 

W·WP\602\RnAk:?OOOPm•;f\S~ 
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General: Architectural finishes shall be provided only where specifically indicated on 
the Drawings. In all other locations, the paragraph entitled Finishing Concrete 
Surfaces, shall apply. 
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Immediately after the forms have been stripped, the concrete surface shall be 
inspected and any poor joints, voids, rock pockets, or other defective areas 
shall be repaired and all form-tie holes filled as indicated herein. 

Architectural finishes shall not be applied until the concrete surface has been 
repaired as required and the concrete has cured at least 14 days. 

All architecturally treated concrete surfaces shall conform to the accepted 
sample in texture, color, and quality. It shall be the Contractor's responsibility 
to maintain and protect the concrete finish. 

L. Smooth Concrete Finish 

1. The concrete surface shall be wetted, and a grout shall be applied with a 
brush. The grout shall be made by mixing one part portland cement and one 
part of fme sand that will pass a No. 16 sieve with sufficient water to give it 
the consistency of thick paint. The cement used in said grout shall be 1/2 
gray and 1/2 white portland cement, or other proportion as determined by 
the Engineer. White portland cement shall be Atlas white, or equal. Calcium 
chloride at 5 percent by volume of the cement shall be used in the brush coat. 
The freshly applied grout shall be vigorously rubbed into the concrete surface 
with a wood float @ling all small air holes. After all the surface grout had 
been removed with a steel troweL the surface shall be allowed to dry and, 
when dry, shall be vigorously rubbed with burlap to remove completely all 
surface grout so that there is no visible paint-like f1lm of grout on the 
concrete. The entire cleaning operation for any area shall be completed the 
day it is started, and no grout shall be left on the surface overnight. 

2. Cleaning operations for any given day shall be terminated at panel joints. It is 
required that the various operations be carefully timed to secure the desired 
effect which is a light-colored concrete surface of uniform color and texture 
without any appearance of a paint or grout fum. 

3. In the event that improper manipulation results in an inferior fmish, the 
Contractor shall rub such inferior areas with carborundum bricks. 

4. Before beginning any of the fmal treatment on exposed surfaces, the 
Contractor shall treat in a satisfactory manner a trial area of at least 200 square 
feet in some inconspicuous place selected by the Engineer and shall preserve 
said trial area undisturbed until the completion of the job. 

M. Sandblasted Concrete Finish. 

"'·WP\601\~-s~ 
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1. 

2. 

Sandblasting shall be done in a safe manner acceptable to local authorities and 
per OSHA requirements. The sandblasting shall be a light sandblast to 
remove laitance and to produce a uniform fine aggregate surface texture with 
approximately 1/32- to 1/16-inch of surface sandblasted off. Corners, 
patches, form panel joints, and soft spots shall be sandblasted with care. 

A 3-sq ft sample panel of the sandblasted finish shall be provided by the 
Contractor for acceptance by the Engineer prior to starting the sandblasting 
work. The sample panel shall include a comer, plugs, and joints and shall be 
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marked after approval. All other sandblasting shall be equal in fmish to the 
sample panel. 

3. Protection against sandblasting shall be provided on all adjacent surfaces and 
materials not requiring sandblasting. After sandblasting, the concrete surfaces 
shall be washed with clean water and excess sand removed. 

3.09 CURING AND DAMPPROOFING 

A. General: All concrete shall be cured for not less than 7 days after placing, in 
accordance with the methods indicated below for the different parts of the work. 

Surface to be Cured or Dampproofed 

Unstripped forms 

Wall sections with forms removed 

Construction joints between footings and walls, and between 
floor slab and columns 

Encasement concrete and thmst blocks 

All concrete surfaces not specifically indicated in this 
Paragraph 

Floor slabs on grade in hydraulic stmctures 

Slabs not on grade 

Method 

1 

6 

2 

3 

4 

5 

6 

B. Method 1: Wooden forms shall be wetted immediately after concrete has been placed 

and shall be kept wet with water until removal. If steel forms are used the exposed 

concrete surfaces shall be kept continuously wet until the forms are removed. If forms 
are removed within 7 days of placing the concrete, curing shall be continued in 

accordance with Method 6 below. 

C. Method 2: The surface shall be covered with burlap mats which shall be kept wet 

with water for the duration of the curing period, until the concrete in the walls has 

been placed. No curing compound shall be applied to surfaces cured under Method 2. 

D. Method 3: The surface shall be covered with moist earth not less than 4 hours nor 

more than 24 hours after the concrete is placed. Earthwork operations that may 

damage the concrete shall not begin until at least 7 days after placement of concrete. 

E. Method 4: The surface shall be sprayed with a liquid curing compound. 

W·WP\602\'Rh0d2000P,.,;f\SP<~ 
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1. It shall be applied in accordance with the manufacturer's printed instmctions 

at a maximum coverage rate of 200 square feet per gallon and in such a 
manner as to cover the surface with a uniform film which will seal thoroughly. 

2. Where the curing compound method is used, care shall be exercised to avoid 
damage to the seal during the 7-day curing period. If the seal is damaged or 
broken before the expiration of the curing period, the break shall be repaired 
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immediately by the application of additional curing compound over the 
damaged portion. 

3. Wherever curing compound has been applied by mistake to surfaces against 
which concrete subsequently is to be placed and to which it is to adhere, 
compound shall be entirely removed by wet sandblasting just prior to the 
placing of new concrete. 

4. Curing compound shall be applied as soon as the concrete has hardened 
enough to prevent marring on unformed surfaces and within 2 hours after 
removal of forms. Repairs to formed surfaces shall be made within the 2-
hour period; provided, however, that any such repairs which cannot be made 
within the said 2-hour period shall be delayed until after the curing compound 
has been applied. When repairs are to be made to an area on which curing 
compound has been applied, the area involved shall first be wet-sandblasted 
to remove the curing compound. 

5. At all locations where concrete is placed adjacent to a panel which has been 
coated with curing compound, the panel shall have curing compound 
reapplied to an area within 6 feet of the joint and to any other location where 
the curing membrane has been disturbed. 

6. Prior to final acceptance of the work, all visible traces of curing compound 
shall be removed from all surfaces in such a manner that does not damage the 
surface finish. 

F. MethodS: 

"''""""'1\Rn<:Jd2000~~ 
10/.J/008 

1. 

2. 

Until the concrete surface is covered with curing compound, the entire 
surface shall be kept damp by applying water using nozzles that atomize the 
flow so that the surface is not marred or washed. The concrete shall be given 
a coat of curing compound in accordance with Method 4 above. Not less 
than one hour nor more than 4 hours after the curing compound has been 
applied, the surface shall be wetted with water delivered through a fog nozzle, 
and concrete-curing blankets shall be placed on the slabs. The curing blankets 
shall be polyethylene sheet, polyethylene-coated waterproof paper sheeting, or 
polyethylene-coated burlap. The blankets shall be laid with the edges butted 
together and with the joints between strips sealed with 2-inch wide strips of 
sealing tape or with edges lapped not less than 3 inches and fastened together 
with a waterproof cement to form a continuous watertight joint. 

The curing blankets shall be left in place during the 7 -day curing period and 
shall not be removed until after concrete for adjacent work has been placed. 
If the curing blankets become torn or otherwise ineffective, the Contractor 
shall replace damaged sections. During the first 3 days of the curing period, 
no traffic of any nature and no depositing, temporary or otherwise, of any 
materials shall be permitted on the curing blankets. During the remainder of 
the curing period, foot traffic and temporary depositing of materials that 
impose light pressure will be permitted only on top of plywood sheets 5/8-
inch minimum thickness, laid over the curing blanket. The Contractor shall 
add water under the curing blanket as often as necessary to maintain 
damp concrete surfaces at all times. 
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Method 6: This method applies to both walls and slabs. 

1. The concrete shall be kept continuously wet by the application of water for a 
minimum period of at least 7 consecutive days beginning immediately after 
the concrete has reached final set or forms have been removed. 

2. Until the concrete surface is covered with the curing medium, the entire 
surface shall be kept damp by applying water using nozzles that atomize the 
flow so that the surface is not marred or washed. 

3. Heavy curing mats shall be used as a curing medium to retain the moisture 
during the curing period. The curing medium shall be weighted or otherwise 
held substantially in contact with the concrete surface to prevent being 
dislodged by wind or any other causes. All edges shall be continuously held in 
place. 

4. The curing blankets and concrete shall be kept continuously wet by the use of 
sprinklers or other means both during and after normal working hours. 

5. Immediately after the application of water has terminated at the end of the 
curing period, the curing medium shall be removed, any dry spots shall be 
rewetted, and curing compound shall be immediately applied in accordance 
with Method 4 above. 

6. The Contractor shall dispose of excess water from the curing operation to 
avoid damage to the work. 

H. Dampproofing 

1. The exterior surface of all buried roof slabs shall be dampproofed as follows. 

2. Immediately after completion of curing the surface shall be sprayed with a 
dampproofmg agent consisting of an asphalt emulsion. Application shall be in 
2 coats. The first coat shall be diluted to 1/2 strength by the addition of water 
and shall be sprayed on so as to provide a maximum coverage rate of 100 
square feet per gallon of dilute solution. The second coat shall consist of an 
application of the undiluted material, and shall be sprayed on so as to provide 
a maximum coverage rate of 100 square feet per gallon. Dampproofmg 
material shall be as indicated above. 

3. As soon as the material has taken an initial set, the entire area thus coated shall 
be coated with whitewash. Any formula for mixing the whitewash may be 
used if it produces a uniformly coated white surface and remains until placing 
of the backfill. If the whitewash fails to remain on the surface until the 
backfill is placed, the Contractor shall apply additional whitewash. 

3.10 PROTECTION 

A. 
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The Contractor shall protect all concrete against injury until final acceptance. 
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Fresh concrete shall be protected from damage due to rain, hail, sleet, or snow. The 
Contractor shall provide such protection while the concrete is still plastic and 
whenever precipitation is imminent or occurring. 

3.11 CURING IN COLD WEATHER 

A. Water curing of concrete may be reduced to 6 days during periods when the mean 
daily temperature in the vicinity of the Site is less than 40 degrees F; provided that, 
during the prescribed period of water curing, when temperatures are such that 
concrete surfaces may freeze, water curing shall be temporarily discontinued. 

B. Concrete cured by an application of curing compound will require no additional 
protection from freezing if the protection at 50 degrees F for 72 hours is obtained by 
means of approved insulation in contact with the forms or concrete surfaces; 
otherwise the concrete shall be protected against freezing temperatures for 72 hours 
immediately following 72 hours protection at 50 degrees F. Concrete cured by water 
shall be protected against freezing temperatures for 3 days immediately following the 
72 hours of protection at 50 degrees F. 

C. Discontinuance of protection against freezing temperatures shall be such that the drop 
in temperature of any portion of the concrete will be gradual and will not exceed 40 
degrees F in 24 hours. In the spring, when the mean daily temperature rises above 40 
degrees F for more than 3 successive days, the specified 72-hour protection at a 
temperature not lower than 50 degrees F may be discontinued for as long as the mean 
daily temperature remains above 40 degrees F; provided, that the concrete shall be 
protected against freezing temperatures for not less than 48 hours after placement. 

D. Where artificial heat is employed, special care shall be taken to prevent the concrete 
from drying. Use of unvented heaters will be permitted only when unformed surfaces 
of concrete adjacent to the heaters are protected for the first 24 hours from an 
excessive carbon dioxide atmosphere by application of curing compound; provided, 
that the use of curing compound for such surfaces is otherwise permitted by these 
Specifications. 

3.12 TREATMENT OF SURFACE DEFECTS 

A. 

B. 
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As soon as forms are removed, all exposed surfaces shall be carefully examined and 
any irregularities shall be immediately rubbed or ground in a satisfactory manner in 
order to secure a smooth, uniform, and continuous surface. Plastering or coating of 
surfaces to be smoothed will not be permitted. No repairs shall be made until after 
inspection by the Engineer. In no case will extensive patching of honeycombed 
concrete be permitted. Concrete containing minor voids, holes, honeycombing, or 
similar depression defects shall be repaired as indicated below. Concrete containing 
extensive voids, holes, honeycombing, or similar depression defects shall be 
completely removed and replaced. All repairs and replacements herein required shall 
be promptly executed at no increased cost to the Owner. 

Defective surfaces to be repaired shall be cut back from trueline a minimum depth of 
1/2-inch over the entire area. Feathered edges will not be permitted. Where chipping 
or cutting tools are not required in order to deepen the area properly, the surface shall 
be prepared for bonding by the removal of all laitance or soft material, plus not less 
than 1/32-inch depth of the surface film from all hard portions by means of an 
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efficient sandblast. After cutting and sandblasting, the surface shall be wetted 
sufficiently in advance of shooting with shotcrete or with cement mortar so that while 
the repair material is being applied, the surfaces underneath will remain moist but not 
so wet as to overcome the suction upon which a good bond depends. The material 
used for repair proposed shall consist of a mixture of one sack of cement to 3 cubic 
feet of sand. For exposed walls, the cement shall contain such a proportion of Atlas 
white portland cement as is required to make the color of the patch match the color of 
the surrounding concrete. 

C. Holes left by tie-rod cones shall be reamed with suitable toothed reamers so as to leave 
the surfaces of the holes clean and rough. Holes then shall be repaired in an approved 
manner with dry-packed cement grout. Holes left by form-tying devices having a 
rectangular cross-section and other imperfections having a depth greater than their 
least surface dimension shall not be reamed but shall be repaired in an approved 
manner with dry-packed cement grout. 

D. All repairs shall be built up and shaped in such a manner that the completed work will 
conform to the requirements of this Section, as applicable, using approved methods 
which will not disturb the bond, cause sagging, or cause horizontal fractures. Surfaces 
of repairs shall receive the same kind and amount of curing treatment as required for 
the concrete in the repaired section. 

E. Prior to filling any structure with water, all cracks that may have developed shall be 
"vee'd" as indicated and filled with sealant conforming to the requirements of Section 
03290- Joints in Concrete. This repair method shall be done on the water bearing face 
of members. Prior to backfilling, faces of members in contact with fill which are not 
covered with a waterproofing membrane shall also have cracks repaired as indicated 
herein. 

3.13 PATCHING HOLES IN CONCRETE 

A. Patching Small Holes: 

4. Holes which are less than 12 inches in the least dimension and extend 
completely through concrete members shall be filled. 

5. Small holes in members which are water-bearing or in contact with soil or 
other fill material shall be filled with non-shrink grout. Where a face of the 
member is exposed to view, the non-shrink grout shall be held back 2 inches 
from the finished surface. The remaining 2 inches shall then be patched 
according to the Paragraph entitled "Treatment of Surface Defects." 

6. Small holes through all other concrete members shall be filled with non-shrink 
grout, with exposed faces treated as above. 

B. Patching Large Holes: 

W<l'P\602\F.n()a;>OOOP'"'""S~ 
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1. Holes which are larger than 12 inches in the least dimension shall have a 
keyway chipped into the edge of the opening all around, unless a formed 
keyway exists. The holes shall then be filled with concrete as indicated herein. 
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Holes which are larger than 24 inches in the least dimension and which do not 
have reinforcing steel extending from the existing concrete, shall have 
reinforcing steel set in grout in drilled holes. The reinforcing added shall 
match the reinforcing in the existing wall unless indicated otherwise. 

Large holes in members which are water bearing or in contact with soil or 
other fill shall have a bentonite type waterstop material placed around the 
perimeter of the hole in accordance with Section 03290- Joints in Concrete, 
unless there is an existing waterstop in place. 

3.14 CARE AND REPAIR OF CONCRETE 

A. The Contractor shall protect all concrete against injury or damage from excessive heat, 
lack of moisture, overstress, or any other cause until final acceptance. Particular care 
shall be taken to prevent the drying of concrete and to avoid roughening or otherwise 
damaging the surface. Any concrete found to be damaged, or which may have been 
originally defective, or which becomes defective at any time prior to the final 
acceptance of the completed work, or which departs from the established line or 
grade, or which, for any other reason, does not conform to the requirements of the 
General Specifications, the CQA Plan, and the Construction Drawings, shall be 
satisfactorily repaired or removed and replaced with acceptable concrete at no 
additional cost to the Owner. 
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[END OF SECTION] 
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SECTION 03410 
STRUCTURAL PRECAST CONCRETE 

PART 1: GENERAL 

1.01 SUMMARY 

A. Description ofWork 

1. This section applies to construction of the vertical riser foundation for the 
landfill as shown on the Drawings. 

2. This section applies to precast catch basins and similar items used for surface 
water drainage. 

B. Related Sections 

1. 03100- Concrete Form Work 

2. 02718- Polyethylene Pipe 

3. 15600 - Carbon Steel Pipe 

4. 15700- Stainless Steel Pipe 

1 .02 REFERENCES 

A. American Concrete Institute (ACI) most current version: 

1. ACI 318- Building Code Requirements for Reinforced Concrete. 

B. American Society for Testing and Materials (ASTM) most current version: 

W.·WF\d02\RwOatoooP-.sl"<!fiutWu 
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1. 

2. 

3. 

4. 

5. 

ASTM 184 - Specification for Fabricated Deformed Steel Bar Mats for 
Concrete Reinforcement. 

ASTM A307 - Specification for Carbon Steel Externally Threaded Standard 
Fasteners. 

ASTM A615 - Specification for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement. 

ASTM A775- Specification for Epoxy-Coated Reinforcing Steel Bars. 

ASTM C31- Making and Curing Concrete Test Specimens in the Field. 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 
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ASTM C33 - Specification for Concrete Aggregates. 

ASTM C39 - Test Method for Compressive Strength of Cylindrical Concrete 
Specimens. 

ASTM C150 - Specification for Portland Cement. 

ASTM C171 - Specification for Sheet Materials for Curing Concrete. 

ASTM C185- Test Method for Air Content of Hydraulic Cement Mortar. 

ASTM C260- Specification for Air-Entraining Admixtures for Concrete. 

ASTM C309 - Specification for Liquid Membrane-Forming Compounds for 
Curing Concrete. 

ASTM C330 - Specification for Lightweight Aggregates for Stmctural 
Concrete. 

14. ASTM C494- Specification for Chemical Admixtures for Concrete. 

C. Prestressed Concrete Institute (PCI) most current version: 

1. PCI l\1NL-116 - Manual for Quality Control for Plants and Productions of 
Precast Prestressed Concrete Products. 

1.03 SUBMITTALS 

A. Shop Drawings and Product Data 

1. Content: 

2. 

a. Dimensions. 

b. Details of inserts, anchors, connections, accessories, formed 
openings, scheduled field cut openings, anchor bolt layout plan, and 
fabrication detail. 

c. Lifting positions or devices. 

d. Reinforcement. 

Manufacturer's instmctions for handling, transporting, and erecting. 
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B. Certificates 
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1. Manufacturer's certificates that material and/ or procedures are in compliance 
with specifications. 

2. When requested by OWNER, evidence of certification and/ or experience 
qualifications. 

C. Test Reports: Reports of tests on concrete. 

1 .04 QUALITY ASSURANCE 

A. Testing 

1. Conduct testing m accordance with PCI (Prestressed Concrete Institute) 
MNL-116. 

2. CQA ENGINEER to verify testing. 

B. Source Quality Control: In general compliance with applicable provisions of PCI 
MNL-116. 

1. Concrete Compression Tests: 

a. ASTMC39. 

b. Make one compression test for each day's production of each type of 
member. 

2. Specimens: 

a. Provide four test specimens for each compression test. 

b. Obtain concrete for specimens from actual production batch. 

c. Concrete Cylinders, 6 inch by 12 inch, ASTM C31. 

C. Other requirements: 

1. Design, fabricate, and install precast sections to meet requirements of ACI 
318. 

1.05 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Follow manufacturer's instructions for handling and transporting. 

B. Lift members at designated points only, and use lifting inserts if provided. 

C. Use lifting slings or spreader bars to keep angle between lifted member and cable 

greater than 45°. 
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D. 
E. 

F. 

G. 

H. 
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Do not place members in position which will cause overstress, warp, or twist. 
Handle members to protect from dirt and damage. 

Place stored items so that identification marks are discemable. 

Separate stacked items by battens across full width of each bearing surface. 

Stack items so that lifting points/ devices are accessible and undamaged. 

PART 2: PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Firms specializing in providing precast concrete products and servtces normally 
associated with industry for at least 3 years. 

B. Manufacturers meeting requirements ofPCI :MNL-116. 

C. Manufacturers may be required to submit written evidence showing experience; 
qualifications; and adequacy of plant capability, facilities, and ability to perform work in 
accordance with these specifications. 

1. Evidence shall consist of PCI plant certification or results of tests performed 
by independent testing laboratory to monitor conformance to provisions of 
PCI :MNL-116 and requirements herein. 

2.02 MATERIALS 

A. Portland Cement 

1. ASTM C150, Type II. 

B. Admixtures 

1. Air-Entraining: ASTM C260. 

2. Water Reduction and Set Retardation: ASTM C494, Type A. 

3. Super Plasticizer: ASTM C494, Type A. 

C. Aggregates 

1. ASTM C33 or C330. 

2. Material: Natural. 

3. Maximum 1 inch. 

D. Water 

1. Potable or free from foreign materials in amounts harmful to concrete. 
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E. Reinforcing Steel 

Triassic P:u:k Hazardous Waste Facility 
Section 03410: Structural Precast Concrete 

1. Deformed Steel Bars: ASTM A615, including supplementary requirements 
S1, Grade 60. 

2. Epoxy coat reinforcing steel conforming to ASTM A 775. 

F. Curing Materials 

1. Liquid membrane forming compound, ASTM C309, or sheet materials, 
ASTM C171. 

G. Coating 

1. Coating shall be Coal Cat Coal Tar epoxy 97-6401/641 or approved equal. 

2.03 MIX DESIGN 

A. Mix design to be per manufacturer's recommendations. 

B. Concrete properties 

1. Water-Cement Ratio: Maximum 40 pounds water to 100 pounds cement. 

2. Air-Entrainment: Amount produced by adding dosage of air-entraining agent 
providing 19% ±3% entrained air in standard 1:4 sand mortar as tested 
according to ASTM C185. 

3. Twenty-eight-day Compressive Strength: 

a. Minimum 4000 psi. 

4. Do not use calcium chloride or other salts. 

2.04 FABRICATION 

A. Formwork 

1. Securely attach anchorage devices to formwork in locations not affecting 
position of main reinforcement or placing of concrete. 

2. Form treatments or curing compounds shall not contain any ingredients 
which might stain through or otherwise inure concrete or reduce bond with 
subsequent coatings, finishes, or caulking. 

B. Reinforcement 

WoWI\002\RMld2000!'m.ii\Spmjiuli«u 
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1. 

2. 

Provide reinforcement necessary to resist stresses from handling and erecting 
stresses as required, in addition to any shown on the Drawings. 

Place and anchor reinforcement in position. 
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c. Concrete Placement 
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1. Batch, mix, and handle concrete in accordance with ACI and PCI 
recommended practices. 

2. Place concrete in continuous operation to prevent formation of seams. 

3. Consolidate placed concrete by vibration without dislocation or damage 
to reinforcement and built-in items. 

D. Provide permanent markings in precast units to identify pick-up point. 

E. Cure units in accordance with PCI .MNL-116. 

F. Finishes 

1. All exposed surfaces shall have PCI commercial ftnish. 

2. Coat all exposed areas of riser pipe foundation with coal tar epoxy per Article 
2-2 G and manufacturer's recommendations. 

2.05 HOLES 

A. Eight-inch diameter and over shall be formed during manufacture of units. 

PART 3: EXECUTION 

3.01 ERECTION 

A. Align, place, and level units in ftnal position on accepted bearing surfaces. 

B. Place no warped, cracked, or broken units. 

C. Remove lifting devices and grout surfaces flush with concrete. 

D. Refinish damaged surfaces to match adjacent areas. 
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[END OF SECTION] 
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SECTION 051 00 
STRUCTURAL STEEL FRAMING 

PART 1: GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall provide structural steel framing and appurtenant metal parts 

required for permanent connection of the structural steel system, complete and in 

place, in accordance with the General Specifications, the CQA Plan, and the 
Construction Drawings. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. References herein to "Building Code" or UBC shall mean the [Uniform Building Code 
of the International Conference of Building Officials (ICBO)]. The edition of the 

codes adopted as of the date of award of this contract shall apply to the work herein. 

B. Federal Specifications and Commercial Standards: 

AISC Code of Standard Practice for Steel Buildings and Bridges 

AISC Structural Steel Buildings-Allowable Stress Design and Plastic Design 

AISC Allowable Stress Design Specifications for Structural Joints Using 
ASTM A325 and A490 Bolts approved by the Research Council on 
Structural Connections of the Engineering Foundation 

ASTM A 36 Structural Steel 

ASTM A 53 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and 
Seamless 

ASTM A 307 Carbon Steel Bolts and Studs 

ASTM A 325 Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile 
Strength 

ASTM A 500 Cold-Formed Welded and Seamless Carbon Steel Structural Tubing 
in Rounds and Shapes 

ASTM A 501 Hot-Formed Welded and Seamless Carbon Steel Structural Tubing 

A WS D1.1 Structural Welding Code- Steel 

1.03 CONTRACTOR SUBMITTALS 

A. 
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Shop drawings shall conform to AISC recommendations and specifications and shall 

show all holes, etc. required for other work. Drawings shall include complete details 
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B. 

Triassic Pru:k Hazardous Waste Facility 
Section 05100: Structural Steel Framing 

showing all members and their connections, anchor bolt layouts, schedules for 
fabrication procedures, and diagrams showing the sequence of erection. 

Testing laboratory certifications for shop and field welders shall be submitted in 
triplicate directly to the Engineer with copies to the Contractor and others as required. 

PART 2: PRODUCTS 

2.01 MATERIALS 

A. All structural steel shapes, plates, bars and their products shall be ASTM A36 unless 
otherwise indicated. 

B. Structural steel pipe shall be ASTM A501, or ASTM A53, Type E or S, Grade B. 

C. Structural tubing shall be ASTM A500, Grade B. All members shall be furnished full 
length without splices unless otherwise indicated or approved by the Engineer. 

D. Bolts for connections shall be ASTM A325, unless indicated otherwise. Bolts used to 
connect dissimilar metals shall be ASTM A193 and A194, Type 316 stainless steel. 

E. Welded anchor studs shall be headed concrete anchor studs (HAS), or deformed bar 
anchors (DBA), or threaded studs (f AS), as indicated on the Drawings and as supplied 
by Nelson Stud Welding Company, Lorain, OH; Omark Industries, KSM Fastening 
Systems Division, Seattle, W A, or Portland, OR; or equal. 

F. Structural steel shall be cleaned and coated in accordance with Section 09800 -
Protective Coating. 

G. All steel members in contact with aluminum shall be galvanized per Section 05500 -
Miscellaneous Metalwork, unless indicated otherwise. 

H. All structural members shall be furnished full length without splices unless otherwise 
indicated or approved by the Engineer. 

2.02 INSPECTION AND TESTING 

A. 

B. 
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Shop inspection may be required by the Owner at its own expense. The Contractor 
shall give ample notice to the Engineer prior to the beginning of any fabrication work 
so that inspection may be provided. The Contractor shall furnish all facilities for the 
inspection of materials and workmanship in the shop, and inspectors shall be allowed 
free access to the necessary parts of the work. Inspectors shall have the authority to 
reject any materials or work which does not meet the requirements of these 
Specifications. Inspection at the shop is intended as a means of facilitating the work 
and avoiding errors, but it is expressly understood that it will in no way relieve the 
Contractor from responsibility for proper materials or workmanship under this 
Specification. 

The Owner may engage inspectors to inspect welded connections and high-strength 
bolted connections, and to perform tests and prepare test reports. 
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c. 

1. 

2. 

3. 

Triassic Park Hazardous Waste Facility 
Section 05100: Structural Steel Framing 

Ten percent of all butt and bevel welds which extend continuously for 24 
inches or less shall be completely tested in accordance with AWS Dl.l, Part 
B, Radiographic Testing of Welds, Chapter 6. All butt and bevel welds which 
extend continuously for more than 24 inches shall be spot tested at intervals 
not exceeding 36 inches. 

Welds that are required by the Engineer to be corrected shall be corrected or 
redone and retested as directed, at the Contractor's expense and to the 
satisfaction of the Engineer and/ or approved independent testing lab. 

The Contractor shall test to failure three bolts from each heat lot of bolts 
furnished to the job to verify compliance with this Specification. The testing 
laboratory shall be approved by the Engineer and all test reports shall be 
supplied to the Engineer. In addition, high-strength bolts shall be inspected 
using one of the methods set forth in the AISC Specification "Structural 
Joints Using ASTM A325 or A490 Bolts". 

The costs for all initial testing will be paid by the Owner. However, the Contractor 
shall pay for all costs for any additional testing and investigation on work which does 
not meet Specifications. The Contractor shall supply material for testing at no cost to 
the Owner and shall assist the Engineer in obtaining material for test samples. 

PART 3: EXECUTION 

3.01 MEASUREMENT 

A. The Contractor shall verify all dimensions and shall make any field measurements 
necessary and shall be fully responsible for accuracy and layout of work. The 
Contractor shall review the Drawings, and any discrepancies shall be reported to the 
Engineer for clarification prior to starting fabrication. 

3.02 FABRICATION 

A. Structural steel shall be fabricated in accordance with the Drawings, AISC 
Specifications, and as shown on the shop drawings. 

B. Materials shall be properly marked and match-marked for field assembly. 

C. Where finishing is required, assembly shall be completed including bolting and welding 
of units, before start of fmishing operations. 

3.03 CONNECTIONS 

A. Shop and field connections shall be bolted or welded as shown or specified. All 
connections shall develop full strength of members joined and shall conform to AISC 
standard connections. 

3.04 WELDED CONSTRUCTION 

A. 

W•WP\607\Rn0d201J0Pmoii\S~ 

10/J/00. 

The Contractor shall comply with the current A WS Dl.l Code for procedures, 
appearance, and quality of welds and welders, and methods used in correcting welding 
work. All welded architectural metal work where exposed to view shall have welds 
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ground smooth. Shielded metal are welding method or gas metal arc welding 
methods shall be used for welding structural steel. 

B. Unless otherwise shown, all butt and bevel welds shall be complete penetration. 

3.05 HOLES FOR OTHER WORK 

A. Holes shall be provided as necessary or as indicated for securing other work to 
structural steel framing, and for the passage of other work through steel framing 
members. No torch cut holes will be permitted. 

3.06 SHOP PAINT PRIMER 

A. Shop paint primer shall be applied in accordance with the manufacturer specification. 
Omit shop applied primer at field weld locations, for the portion of a member to be 
embedded in concrete, and where galvanizing with no further coating is required. 

3.07 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Structural members shall be loaded in such a manner that they may be transported and 
unloaded without being excessively stressed, deformed, or otherwise damaged. 

B. Structural steel members and packaged materials shall be protected from corrosion and 
deterioration. Material shall be stored in a dry area and shall not be placed in direct 
contact with the ground. Materials shall not be placed on the structure in a manner that 
might cause distortion or damage to the members or the supporting structures. Repair 
or replace damaged materials or structures as directed. 

3.08 ERECTION 

A. The Contractor shall comply with the AISC Specifications and Code of Standard 
Practice, and with specified requirements. 

B. 

c. 

D. 
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NTS: Bearing type connections are less costfy than friction type connections and should be 
noted on the drawings wherever thry are appropriate. Bearing type connections 
shall not be used for lateral force resistingframes and elements. 

High-strength bolts shall be installed in accordance with the AISC Specification for 
Structural Joints using ASTM A325 Bolts. The connections shall be the friction type, 
unless noted otherwise. 

Anchor bolts and other connectors required for securing structural steel to in-place 
work and templates and other devices for presetting bolts and other anchors to 
accurate locations shall be furnished by the Contractor. 

The Contractor shall be responsible for designing and installing any temporary bracing 
required for the safe erection of all structural steel members. 
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3.09 SETTING BASES AND BEARING PLATES 

A. Prior to the placement of non-shrink grout beneath base and bearing plates, the 
bottom surface of the plates shall be cleaned of all bond-reducing materials, and 
concrete and masonry bearing surface shall also be cleaned of all bond-reducing 
materials and roughened to improve bonding. 

B. Loose and attached baseplates, and bearing plates for structural members shall be set 
on wedges, leveling nuts, or other adjustable devices. 

C. Anchor bolts shall be tightened after the supported members have been positioned 
and plumbed and the non-shrink grout has attained its indicated strength. 

D. Baseplates shall be grouted with non-shrink grout to assure full uniform bearing. 
Grouting shall be done prior to placing loads on the structure. 

3.10 FIELD ASSEMBLY 

A. Structural frames shall be set accurately to the lines and elevations indicated. The 
various members shall be aligned and adjusted to form a part of a complete frame or 
structure before permanendy fastening. Bearing surfaces and other surfaces which will 
be in permanent contact shall be cleaned before assembly. Necessary adjustments to 
compensate for discrepancies in elevations and alignments shall be performed. 

B. Individual members of the structure shall be leveled and plumbed within AISC 
tolerances. 

C. Required leveling and plumbing measurements shall be established on the mean 
operating temperature of the structure. 

3.11 MISFITS AT BOLTED CONNECTIONS 

A. Where misfits in erection bolting are encountered, the Engineer shall be immediately 
notified. The Contractor shall submit a method to remedy the misfit for review by the 
Engineer. The Engineer will determine whether the remedy is acceptable or if the 
member must be refabricated. 

B. Incorrecdy sized or misaligned holes in members shall not be enlarged by burning or 
by the use of drift pins. 

C. The Contractor shall pay for all costs associated with repairing misfits at no increased 
cost to the Owner. 

3.12 GAS CUTTING 

A. Gas cutting torches shall not be used in the field for correcting fabrication errors in the 
structural framing, except when approved by the Engineer. Gas-cut sections shall be 
finished equal to a sheared appearance. 

3.13 TOUCH-UP PAINTING 

A. 
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Immediately after erection, field welds, bolted connections, and abraded areas shall be 
cleaned of the shop paint primer. Touch-up paint primer shall be applied by brush or 

05100-5 
December 1997 (Revised October 2000) 



FINAL 

W'W7'\601\RM:kt2000"'"""'S~ 

10/J/OOst. 

Triassic Puk Hazardous Waste Facility 
Section 05100: Structutal Steel Ftaming 

spray which is the same thickness and material as that used for the shop paint. 
Galvanized surfaces which have been field welded or damaged shall be repaired in 
accordance with Section 05500 - Miscellaneous Metalwork. 

[END OF SECTION] 
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SECTION 05500 
MISCELLANEOUS METALWORK 

PART 1: GENERAL 

1.01 THE REQUIREMENT 

A. The Contractor shall provide miscellaneous metalwork and appurtenances, complete, 
in accordance with the General Specifications, the CQA Plan, and the Construction 
Drawings. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Federal Specifications: 

MIL-G-18015 A (3) (Ships) Aluminum Planks. (6063-T6) 
MIL-A-907E Antiseize Thread Compound, High Temperature 

B. Commercial Standards: 
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AA-M32C22A41Aluminum Assn. 
AASHTO HS-20 
AISC 
AISI 

ASTMA36 
ASTMA48 
ASTMA53 

ASTMA123 

ASTMA 125 
ASTMA 153 
ASTMA 193 

ASTMA 194 

ASTMA307 
ASTMA500 

ASTMA563 
ASTMA575 
ASTMA 786 
ASTMB98 
ASTMB438 
ANSI/ AWS D1.1 
ANSI/ AWS D1.2 
ANSI/AWS QC1 
NFPA 101 
NAAMM 

Truck Loading 
Specifications and Commentary 
Design of Light Gauge, Cold-Formed Steel Structural 
Members 
Structural Steel 
Gray Iron Castings 
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and 
Seamless 
Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 

Products 
Steel Springs, Helical, Heat Treated 
Zinc Coating (Hot-Dip) on Iron and Steel Hardware 
Alloy Steel and Stainless Steel Bolting Materials for High 
Temperature Service 
Carbon and Alloy Steel Nuts for Bolts for High Pressure and 

High Temperature Services 
Carbon Steel Bolts and Studs, 60,000 psi Tensile 
Cold-Formed Welded and Seamless Carbon Steel Structural 

Tubing in Rounds and Shapes 
Carbon and Alloy Steel Nuts 
Steel Bars, Carbon, Merchant Quality, M-Grades 
Rolled Steel Floor Plates 
Copper-Silicon Alloy Rod, Bar, and Shapes 
Sintered Bronze Bearings (Oil-Impregnated) 
Structural Welding Code- Steel 
Structural Welding Code- Aluminum 
Qualification and Certification of Welding Inspectors 
Life Safety Code 
Metal Stairs Manual 

05500-1 
December 1997 (Revised October 2000) 



FINAL Triassic Park Hazardous Waste Facility 
Section 05500: Miscellaneous Metalwork 

1.03 CONTRACTOR SUBMITTALS 

A. Shop Drawings: Shop drawings of all miscellaneous metalwork shall be submitted to 
the Engineer for review. 

B. Layout drawings for grating shall be submitted showing the direction of span, type and 
depth of grating, size and shape of grating panels, seat angle details, and details of 
grating hold down fasteners. Load and deflection tables shall be submitted for each 
style and depth of grating used. 

C. An ICBO report listing the ultimate load capacity in tension and shear for each size 
and type of concrete anchor used shall be submitted to the Engineer for review. 
Contractor shall submit manufacturer's recommended installation instmctions and 
procedures for all adhesive anchors for Engineer's review. Upon review, by Engineer, 
these instmctions shall be followed specifically. 

D. No substitution for the indicated adhesive anchors will be considered unless 
accompanied with ICBO report verifying strength and material equivalency, including 
temperature at which load capacity is reduced to 90 percent of that determined at 75 
degrees F. 

1.04 QUALITY ASSURANCE 

A. 

B. 

PART 2: 

All weld procedures and welder qualification shall be available in the Contractors field 
office for Engineers review. 

All welding shall be inspected by a Contractor-provided inspector qualified in 
accordance with A WS requirements and approved by the Engineer. 

PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. Steel: 

B. 

c. 
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1. Shapes, Plates, Bars 

2. Pipe, Pipe Columns, Bollards 

3. Tubes 

ASTMA36 

ASTM A 53, Type E or S, Grade B 
Standard weight unless noted otherwise 

ASTM A 500 Grade B 

Corrosion Protection: Unless otherwise indicated, miscellaneous metalwork of 
fabricated steel, which will be used in a corrosive environment and/ or will be 
submerged in water/wastewater shall be coated in accordance with Section 09800 -
Protective Coating and shall not be galvanized prior to coating. All other 
miscellaneous steel metalwork shall be hot-dip galvanized after fabrication as specified 
herein. 

Stainless Steel: Unless otherwise indicated, stainless steel metalwork and bolts shall 
be of Type 316 stainless steel and shall not be galvanized. 
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D. 

E. 

F. 

Triassic Puk Hazardous Waste Facility 
Section 05500: Miscellaneous Metalwork 

Aluminum: Unless otherwise indicated, aluminum metalwork shall be of Alloy 6061-
T6. Aluminum in contact with concrete, masonry, wood, porous materials, or 
dissimilar metals shall have contact surfaces coated in accordance with the Section 
09800 - Protective Coating. 

Cast Iron: Unless otherwise indicated, iron castings shall conform to the 
requirements of ASTM A 48, Class SOB or better. 

Chemical protection: Chemical protection agent shall be a coal tar epoxy, Coal Cat 
97-640/641, as manufactured by Pittsburgh Parts. Coal tar epoxy shall be used as 
shown on the construction Drawings. Material shall be applied as directed by the 
manufacturer specification. 

2.02 LADDERS 

A. Ladders which may be partially or wholly submerged, or which are located inside a 
hydraulic structure, shall be entirely of Type 316 stainless steel. All other ladders shall 
be of [aluminum], [carbon steel, hot-dip galvanized after fabrication] or [as indicated]. 

B. Every ladder that does not have an exterior handhold shall be equipped with a pop-up 
extension. Pop-up extension device shall be manufactured of the same material and 
finish as the ladder with telescoping tubular section that locks automatically when fully 
extended. Upward and downward improvement shall be controlled by stainless steel 
spring balancing mechanisms. Units shall be completely assembled with fasteners for 
securing to the ladder rungs in accordance with the manufacturers instructions. 

2.03 METAL GRATING 

A. General: Metal grating shall be of the design, sizes and types indicated. All grating 
shall be completely banded at all edges and cutouts using material and cross section 
equivalent to the bearing bars. Such banding shall be welded to each cut bearing bar. 
Grating shall be supported on all sides of an opening by support members. Where 
grating is supported on concrete, embedded support angles matching grating material 
shall be used on all sides, unless shown otherwise. Such angles shall be mitered and 
welded at comers. 
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1. 

2. 

3. 

All pieces of grating shall be fastened in two locations to each support. 

Where grating forms the landing at the top of a stairway, the edge of the 
grating, which forms the top riser, shall have an integral non-slip nosing, width 
equal to that of the stairway. 

Where grating depth is not given, grating shall be provided which will be 
within allowable stress levels, and which shall not exceed a deflection of 1/4 
inch or the span divided by 180, whichever is less. For heavy duty grating, the 
loading used for determining stresses and deflections shall be AASHTO HS-
20, or a 5-ton fork lift, whichever is greater. 
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B. Material: 

Triassic Patk Hazardous Waste Facility 
Section 05500: Miscellaneous Metalwoi:k 

1. Except where indicated otherwise, bar grating shall be fabricated entirely of 
galvanized steel. 

C. Standard-Duty Grating: 

1. No single piece of grating shall weigh more than 80 pounds, unless indicated 
otherwise. Standard duty grating shall be serrated bar grating. 

2. Cross bars shall be welded or mechanically locked tightly into position so that 
there is no movement allowed between bearing and cross bars. 

D. Safety Grating: 

1. Safety grating shall be made of sheet metal punched into an open serrated 
diamond pattern and formed into plank sections. The open diamond shapes 
shall be approximately 1-7/8 inch by 11/16 inch in size. Safety grating shall 
be Grip Strut by Metal Products Division, United States Gypsum Company; 
Deck Span by IKG Industries, or equal. 

E. Heavy-Duty Grating: Heavy-duty grating shall be of welded steel, galvanized after 
fabrication. Cross bars shall be welded in position. 

2.04 CHECKERED PLATE 

A. Checkered plate shall be not less than 1/4-inch thick, and shall have a pattern of raised 
lugs on one face and shall be smooth on the opposite face. Lugs shall be a minimum 
of one inch in length and raised a minimum of 0.050 inch above the surface. The lugs 
shall be located in a pattern in which the lugs are oriented at 90 degrees from the 
adjacent lugs in two orthogonal directions. The rows of lugs shall be oriented at 45 
degrees from the edges of the plates. 

B. Where no plate material is indicated on the drawings, aluminum shall be provided. 
Unless noted otherwise on the drawings, the minimum plate thickness shall be as 
required to limit deflection, resulting from a live load of 100 psf, to 1/4-inch or the 
span divided by 240, whichever is less. 

2.05 BOLTS AND ANCHORS 

A. Standard Service (Non-Corrosive Application): Unless otherwise indicated, bolts, 
anchor bolts, washers, and nuts shall be steel, galvanized after fabrication as indicated 
herein. Threads on galvanized bolts and nuts shall be formed with suitable taps and 
dies such that they retain their normal clearance after hot-dip galvanizing. Except as 
otherwise indicated, steel for bolts, anchor bolts and cap screws shall be in accordance 
with the requirements of ASTM A 193 Grade B-7. 

NfS: In the list of corrosive service locations be/ouJ, project-specific trouble areas are not covered, such as (1) 
all outdoor locations, (2) all locations subject to continuous or intermitte-nt wetting or sprqying other 
than weather. If stainless steel nuts, bolts, and washes are to be provided there, call these areas out on 
the Drawings. 
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B. 

Triassic P:u:k Hazardous Waste Facility 
Section 05500: Miscellaneous Metalwork 

Corrosive Service: All bolts, nuts, and washers in the locations listed below shall be 
stainless steel as indicated below. 

1. All buried locations. 

2. All submerged locations. 

3. All locations subject to seasonal or occasional flooding. 

4. Inside hydraulic structures below the top of the structure. 

5. Inside buried vaults, manholes, and structures which do not drain through a 
gravity sewer or to a sump with a pump. 

6. All chemical handling areas. 

7. Inside trenches, containment walls, and curbed areas. 

8. Locations indicated by the Contract Documents or designated by the 
Engineer to be provided with stainless steel bolts. 

NTS: In cases where the galling characteristics of stainless steel bolts and nuts would present a serious 
problem, use the subparagraph C in this NTS instead of the subparagraph C below the NTS. It 
should be recognized, however, that the bronZf nuts are more expensive and more difficult to obtain in 
some areas.): 

C. Stainless steel bolts, nuts, anchor bolts, and washers shall be of Type 316 stainless steel, with bronze 
nuts, or cap screws (where screwed into stainless stee~, of copper-silicon alliJy, conforming to ASTM B 
98, alloy C 65100, designation H04, or a~ C 65500, designation H04. Wherever stainless steel 
bolts and nuts are indicated, it shall refer to the above material combination, unless specificalfy 
excluded. 

C. Unless otherwise indicated, stainless steel bolts, anchor bolts, nuts, and washers shall 
be Type 316 stainless steel, class 2, conforming to ASTM A 193 for bolts and to 
ASTM A 194 for nuts. All threads on stainless steel bolts shall be protected with an 
antiseize lubricant suitable for submerged stainless steel bolts, to meet government 
specification MIL-A-907E. Buried bolts in poorly drained soil shall be coated the 
same as the buried pipe. 

1. 

2. 

Antiseize lubricant shall be classified as acceptable for potable water use by the 
NSF. 

Antiseize lubricant shall be "PURE WHITE" by Anti-Seize Technology, 
Franklin Park, IL, 60131, AS-470 by Dixon Ticonderoga Company, 
Lakehurst, NJ, 08733, or equal. 

W·WF\601\Rw0d2000P"""'Sf!<~ 

10/J/00• 

05500-5 
December 1997 (Revised October 2000) 



FINAL 

D. Bolt Requirements: 

Triassic Patk Hazardous Waste Facility 
Section 05500: Miscellaneous Metalwo:rk 

1. The bolt and nut material shall be free-cutting steel. 

2. The nuts shall be capable of developing the full strength of the bolts. Threads 
shall be Coarse Thread Series conforming to the requirements of the 
American Standard for Screw Threads. All bolts and cap screws shall have 
hexagon heads and nuts shall be Heavy Hexagon Series. 

3. All bolts and nuts shall be installed with washers fabricated of material 
matching the base material of bolts, except that hardened washers for high 
strength bolts shall conform to the requirements of the AISC Specification. 
Lock washers shall be installed with washers where indicated and shall be 
fabricated of material matching the bolts. 

4. The length of all bolts shall be such that after joints are made up, each bolt 
shall extend through the entire nut, but in no case more than 1/2-inch beyond 
the nut. 

E. Adhesive Anchors: Unless otherwise indicated, all drilled, concrete or masonry 
anchors shall be adhesive anchors. No substitutions will be considered unless 
accompanied with ICBO report verifying strength and material equivalency. 

1. Epoxy adhesive anchors are required for drilled anchors where exposed to 
weather, in submerged, wet, splash, overhead, and corrosive conditions, and 
for anchoring handrails, pumps, mechanical equipment, and reinforcing bars. 
Epoxy anchor grout shall comply with Section 03315 - Grout. Threaded rod 
shall be stainless steel Type 316. 

2. Unless otherwise indicated, glass capsule, polyester resin adhesive anchors will 
be permitted in locations not indicated above and shall be Hilti HV A or Molly 
Parabond. Threaded rod shall be galvanized steel. 

F. Expanding-Type Anchors: Expanding-type anchors if indicated or permitted, shall 
be steel expansion type ITW Ra.mset/Redhead "Trubolt" anchors; McCullock 
Industries "Kwick-Bolt;" or equal. Lead caulking anchors will not be permitted. Size 
shall be as indicated. Expansion type anchors which are to be embedded in grout may 
be steel. Non-embedded buried or submerged anchors shall be stainless steel. 

2.06 POWDER-DRIVEN PINS 

A. 
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Materials: Powder-driven pins for installation in concrete or steel shall be heat
treated steel alloy. If the pins are not inherently sufficiently corrosion-resistant for the 
conditions to which they are to be exposed, they shall be protected in an acceptable 
manner. Pins shall have capped or threaded heads capable of transmitting the loads 
the shanks are required to support. Pins that are connected to steel shall have 
longitudinal serrations around the circumference of the shank. 
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2.07 IMPACT ANCHOR 

A. 

PART 3: 

Impact anchors shall be an expansion type anchor in which a nail type pin is driven to 

produce the expansive force. It shall have a zinc sleeve with a mushroom style head 

and stainless steel nail pin. Anchors shall be Metal Hit Anchors, manufactured by 

Hilti, Inc., Raw! Zamac N ailin, manufactured by the Rawlplug Company; or equal. 

EXECUTION 

3.01 FABRICATION AND INSTALLATION REQUIREMENTS 

A. Fabrication and Erection: Except as otherwise indicated, the fabrication and 

erection of structural steel shall conform to the requirements of the American Institute 

of Steel Construction "Manual of Steel Construction." 

B. Power-Driven Pins: Power-driven pins shall be installed by a craftsman who is 

certified by the manufacturer as being qualified to install the manufacturer's pins. Pins 

shall be driven in one initial movement by an instantaneous force that has been 

carefully selected to attain the required penetration. Driven pins shall conform to the 

following requirements where "D" = Pin's shank diameter: 

3.02 WELDING 

A. 

B. 
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Method: All welding shall be by the metal-arc method or gas-shielded arc method as 

described in the American Welding Society's "Welding Handbook" as supplemented 

by other pertinent standards of the A WS. Qualification of welders shall be in 

accordance with the A WS Standards governing same. 

Quality: In assembly and during welding, the component parts shall be adequately 

clamped, supported and restrained to minimize distortion and for control of 

dimensions. Weld reinforcement shall be as indicated by the AWS Code. Upon 

completion of welding, all weld splatter, flux, slag, and burrs left by attachments shall 

be removed. Welds shall be repaired to produce a workmanlike appearance, with 

uniform weld contours and dimensions. All sharp comers of material which is to be 

painted or coated shall be ground to a minimum of 1/32-inch on the flat. 
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3.03 GALVANIZING 

C. All structural steel plates shapes, bars and fabricated assemblies required to be galvanized 
shall, after the steel has been thoroughly cleaned of rust and scale, be galvanized in 
accordance with the requirements of ASTM A 123. Any galvanized part that becomes 
warped during the galvanizing operation shall be straightened. Bolts, anchor bolts, nuts 
and similar threaded fasteners, after being properly cleaned, shall be galvanized in 

accordance with the requirements of ASTM A 153. Field repairs to galvanizing shall be 
made using "Galvinox," "Galvo-Weld," or equal. 

3.04 DRILLED ANCHORS 

A. Drilled anchors and reinforcing bars shall be installed in strict accordance with the 
manufacturer's instructions. Holes shall be roughened with a brush on a power drill, 
cleaned and dry. Drilled anchors shall not be installed until the concrete has reached the 
specified 28-day compressive strength. Adhesive anchors shall not be loaded until the 
adhesive has reached its indicated strength in accordance with the manufacturer's 

instructions. 
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SECTION 07920 
SEALANTS AND CAULKING 

NTS: This Section has "M" status: it has been through the process of technical 
discipline review, manufacturer review, and construction experience feedback. 
Upgrading was completed in November, 1995. Bill Brumm has been a major 

contributor toward technical upgrading of this Section and is aware of the 
detalls of its contents. Bill Brumm may be a resource to answer questions. 

The Section cross references the following sections: 

Use professional care in customizing this master Section for use in project 
specifications. Not only are there square brackets to address, the Specifier 
must also consider whether the rest of the text is appropriate for the unique 
needs of the project, making additions and deletions if necessary to make it so. 

Section 07920 specifies joint sealants and caulking, joint fillers, compressible 
seals and other joint sealers for a variety of applications. Moisture barrier filin 
is also included. 

PART 1: GENERAL 

1.01 THE REQUIREMENT 

A. The CONTRACTOR shall provide caulking, sealing, and appurtenant work, complete 
and in place, in accordance with the Contract Documents. 

1.02 REFERENCE STANDARDS 

A. General: Portions of the following standards are incorporated into this Section by 

references below. The standards are listed here for convenience. 

B. Federal Specifications: 
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TT -S-001543A 

SS-S-200D 

TT -S-00227E 

Sealing Compound, Silicone Rubber Base, (For Caulking, 
Sealing and Glazing in Buildings and Other Structures) 

Sealants, Joint, Two Compound, Jet Blast Resistant, Cold 
Applied for Portland Cement Concrete Pavement. 

Sealing Compound, Elastomeric Type, Multi-Component, 
(For Caulking, Sealing and Glazing in Buildings and Other 
Structures). 
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IT -S-00230C 

Triassic Pru:k Hazardous Waste Facility 
Section 07920: Sealants and Caulking 

Sealing Compound, Elastomeric Type, Single Component, 
(For Caulking, Sealing, and Glazing in Buildings and Other 
Structures) 

C. Commercial Standards: 

ASTMC557 

ASTMC 834 

ASTMC919 

ASTMC920 

ASTMC 1056 

ASTMD 1752 

ASTME84 

ASTME 814 

UL 1479 

Adhesives for Fastening Cypsum Wallboard to Wood 
Framing. 

Latex Sealing Compounds. 

Practice for Use of Sealants in Acoustical Applications. 

Elastomeric Joint Sealants. 

Flexible Cellular Material-Sponge or Expanded Rubber. 

Preformed Sponge Rubber and Cork Expansion Joint Fillers 
for Concrete Paving and Structural Construction. 

Surface Burning Characteristics of Building Materials. 

Methods for Fire Tests ofThrough Penetrations: Firestops. 

Underwriter's Laboratory Standard for Safety Fire Tests of 
Through Penetrations Firestops. 

1.03 CONTRACTOR SUBMITTALS 

D. General: Submittals shall be m accordance with Section 01300 - Contractor 
Submittals. 

E. 

F. 

G. 

H. 

PART 2: 

Technical Data: A complete materials list along with the manufacturer's technical data 
and literature, specifications, joint width and depth tables, and installation instructions. 

Samples: Samples (including color samples) of all the caulking and sealant materials 
and other materials proposed for use on the WORK. The samples shall be clearly 
marked with the manufacturer's name and product identification. 

Certificates: If requested by the ENGINEER, certificates from an independent 
testing laboratory approved by the ENGINEER, certifying that the submitted 
materials meet all the requirements of the ASTM and Federal Specifications cited. 

Warranty: A copy of the manufacturer's warranty covering all sealants, caulking 
materials, and other materials against defects in materials. 

PRODUCTS 

2.01 SEALANTS AND CAULKING MATERIALS 

A. 
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1. 

2. 

Triassic Park Hazardous Waste Facility 
Section 07920: Sealants and Caulking 

Manufacturer's Standards: In addition to the standards listed below, the 
sealants and caulking products and application shall be in accordance with the 
manufacturer's published recommendations and specifications. 

Wherever manufacturer's names and products are listed in this Section, "or 
equal" products will be considered in accordance with Section 01300 -
Contractor Submittals. 

B. Materials shall conform to the following requirements: 
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1. Significant Movement Sealants (plus or minus 25% movement capability) 

a. For expansion wall joints; masonry and metal curta.inwall joints; 
precast concrete joints and concrete panels; perimeter sealing 
(windows, doors, and panels); control joints; interior and non-traffic 
horizontal joints. 

(1) Two component, non-sag, polyurethane or polysulfide 
sealant conforming to Federal Specification TT-S-227E, 
Class A, Type II, and ASTM C 920, Type M, Class 25, Grade 
NS. 

Products Research & Chemical Corp. "RC-2" 
Progress Unlimited "Iso-Flex 2000" 

(2) One component, non-sag, low modulus, polyurethane or 
polysulfide sealant conforming to Federal Specification TT
S230C, Class A, Type II, and ASTM C 920, Type S, Class 25, 
Grade NS. 

Products Research & Chemical Corp. "RC-1" 
Tremco "Dymonic" 

(3) One component, non-sag, medium modulus, neutral cure, 
silicone sealant conforming to Federal Specification TT -S-
1543A, Class A, and ASTM C 920, TypeS, Class 25, Grade 
NS. 

Products Research & Chemical Corp. "PRC-4000" 
Dow Coming "795" 

b. For horizontal joints exposed to fuel spillage. 

(4) Two component, self-leveling, fuel resistant, polyurethane or 
polysulfide sealant conforming to Federal Specification SS-S-
200D, Type H, and ASTM C 920, Type M, Class 25, Grade 
P. 

Products Research & Chemical Corp. "3105-S" 
Pacific Polymere Inc. "ElastoThane 200" 
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Triassic Pru:k Hazardous Waste Facility 
Section 07920: Sealants and Caulking 

For horizontal joints not exposed to fuel spillage. 

(5) Two component, self-leveling, polyurethane or polysulfide 
sealant conforming to Federal Specification TT -S-227E, 
Class A, Type I, and ASTM C 920, Type M, Class 25, Grade 
P. 

Products Research & Chemical Corp. "RC-2SL" 
Bostic "Chem-Calk 550" 

(6) One component, self-leveling, polyurethane or polysulfide 
sealant conforming to Federal Specification TT -S-230C, 
Class A, Type I, and ASTM C 920, TypeS, Class 25, Grade 
P. 

Products Research & Chemical Corp. "6006" 
Mameco "Vulkem 45"] 

2. Glazing Sealants 

a. For non-structural applications 

(1) One component non-sag, medium modulus, neutral cure, 
silicone sealant conforming to Federal Specification TT -S-
1543A, Class A, and ASTM C 920, Type S, Class 25, Grade 
NS. 

Products Research & Chemical Corp. "4000" 
Dow Coming "795" 

(2) One component, non-sag, high modulus, acetoxy cure, 
silicone sealant conforming to Federal Specification TT -S-
1543A, Class A, and ASTM C 920, TypeS, Class 25, Grade 
NS. 

3. Interior Sealant and Caulking 

a. For general applications 

(1) One component, acrylic latex caulking conforming to ASTM 
c 834 

Pecora Corp. "AC-20" 
Bostic "Chem-Calk 600" 

b. For non-exposed acoustical applications 

(1) One component, non-drying, non-hardening, non-shrinking, 
acoustical caulking conforming to ASTM C 557 and ASTM 
c 919. 

Inmont Company "Prestite 579.64" 
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4. 

5. 

6. 

7. 

Triassic Park Hazardous Waste Facility 
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Tremco, "Acoustical Sealant" 
United States Gypsum, "Acoustical Sealant" 
W.W. Henry, "Type 313, Acoustical Sealant" 

Acoustic Sheet Caulking: For use on all outlet boxes including intercoms, 

telephone or other services that require penetrations in the walls, acoustic 

sheet caulking shall be resilient synthetic polymer, self-adhesive, 1/8-inch 

thick, 6-inch x 8-inch, sheet acoustic sealer. Pads shall be Lowry's Electrical 

Box Pads as manufactured by Harry A. Lowry & Associates, Inc., 1117 6 

Penrose Street, Sun Valley, CA 91352, (818) 768-4661, (213) 875-0225; or 

equal. 

Firestop Sealant: Where piping, conduit, wire, or other materials pass through 

fire rated walls, floors, ceilings or roofs, provide a [1] [3]-hour fire rated 

sealant in accordance with ASTM E 814 and UL 1479. Fire-resistant 

penetration sealant shall be a medium density fire-resistant foam that retains 

form and stability at high temperature. Fire-resistant sealant shall be Dow

Coming Corporation "3-6548 Silicone RTV" foam; 3M Corporation "Fire 

Barrier Caulk CP25N, No-sag "or "CP25 S/L, Self-Leveling", as appropriate 

for the use intended. Equivalent products of General Electric and Metalines, 

Inc. will also be considered. 

Preformed Sealants: Preformed sealant shall be polybutylene or isoprene

butylene based pressure sensitive weather resistant tape or bead sealant 

capable of sealing out moisture, air, and dust when installed as recommended 

by the manufacturer. At temperatures from minus 30 to plus 160 degrees F, 

the sealant shall be non-bleeding and shall have no loss of adhesion. 

Tape sealant: Dimensions shall be as required for application conditions. 

Tape sealants shall be type recommended by tape manufacturer for 

connecting and bonding to surfaces. 
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Filler material shall be resilient, closed-cell polyethylene foam conforming to 
ASTM D 1752, Type II or III, and/ or bond breakers of proper size for joint 
widths. Filler shall be compatible with sealant manufacturer's product and 
shall not stain the sealant nor the materials to which applied. 

Primer: Primers shall be as recommended in the manufacturer's printed 
instructions for caulking and sealants, and shall not stain the sealant nor the 
materials to which applied. Manufacturer shall be consulted for all surfaces 
not specifically covered in submittal application instructions. Primer shall be 
used in accordance with manufacturer's instructions with all primers being 
applied prior to the installation of any backer rod or bond breaker tape. 

Cleaning and cleanup solvents, agents, and accessory materials shall be as 
recommended in the manufacturer's printed instructions for cleaning up. 

2.02 COLOR OF SEALANTS 

A. Color of sealants that are visible after installation shall match adjacent building finish. 
If in doubt of color match, obtain color approval from ENGINEER. 

2.03 SUB-SLAB MEMBRANE 

A. 

PART 3: 

Sub-slab membrane shall be 6-mil, odorless, nontoxic, polyethylene film without holes, 
complying with FHA requirements for below-slab moisture barrier, and shall be 
Sisalkraft "Moisture-stop"; Dampproof "XX"; or equal. 

EXECUTION 

3.01 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. 

B. 

c. 
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Delivery of Materials: Manufactured materials shall be delivered in original, unbroken 
packages or containers bearing the manufacturer's label. Packages or containers shall 
be delivered to the site with seals unbroken. 

Shelf Life: Materials whose shelf life dates have expired shall not be used in the 
WORK. Such materials shall be promptly removed from the project site. 

Storage: All materials shall be carefully stored in accordance with the manufacturer's 
instructions, in an area that is protected from deleterious elements, and in a manner 
that will prevent damage to the product. Materials shall be stored at temperatures 
between 40 and 90 degrees unless otherwise specified by the manufacturer. 

07920-6 
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FINAL Triassic Park Hazardous Waste Facility 
Section 07920: Sealants and Caulking 

3.02 INSTALLATION 

A. Manufacturer's Recommendations: All work under this Section and all testing, where 
applicable, shall be performed in accordance with manufacturer's printed 
recommendations, specifications, and installation instructions except where more 
stringent requirements are indicated herein; and, except where project conditions 
require extra precautions or provisions to assure performance of the waterproofing 
system. 

B. Authorized Installers: Caulking and sealants shall be complete systems and be installed 
only by installers authorized and approved by the respective manufacturers. 

C. Surface Preparation 

W:WP\6ot\Rn0d2000P-".$~ 
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1. General: The surfaces of joints to be sealed shall be dry. Oil, grease, dirt, 
chalk, particles of mortar, dust, loose rust, loose mill scale, and other foreign 
substances shall be removed from surfaces of joints which will be in contact 
with the sealant. Ferrous metal surfaces shall be cleaned of all rust, mill scale, 
and other coatings by wire brush, grinding, or sandblasting. Oil and grease 
shall be removed by cleaning in accordance with sealant manufacturer's 
printed recommendations. Protective coatings shall be removed from all 
aluminum surfaces against which caulking or sealing compound is to be 
placed. Bituminous or resinous materials shall be removed from surfaces to 
receive caulking or sealants. 

2. Concrete and Masonry Surfaces: Where surfaces have been treated with 
curing compounds, oil, or other such materials, the materials shall be removed 
by sandblasting or wire brushing. Laitance, efflorescence, and loose mortar 
shall be removed from the joint cavity. 

3. Steel Surfaces: Steel surfaces to be in contact with sealant shall be sandblasted 
or, if sandblasting would not be practical or would damage adjacent fmish 
work, the metal shall be scraped and wire brushed to remove loose mill scale. 
Protective coatings on steel surfaces shall be removed by sandblasting or by a 
solvent that leaves no residue. 

4. Aluminum Surfaces: Aluminum surfaces to be in contact with sealants shall 
be cleaned of temporary protective coatings. When masking tape is used for a 
protective cover, the tape and any residual adhesive shall be removed just 
prior to applying the sealant. Solvents used to remove protective coating shall 
be as recommended by the manufacturer of the aluminum work and shall be 
non-staining. 

5. Wood Surfaces: Wood surfaces to be in contact with sealants shall be free of 
splinters and sawdust or other loose particles. 
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Section 07920: Sealants and Caulking 

D. Joint Types and Sizes: Joint shapes and sizes shall be as indicated or as necessary for 
job conditions where not indicated. Joints to be caulked or sealed include through
bolt holes, door frames, louver and ventilator frames, joints between openings where 
items pass through exterior walls, concrete masonry, or combination of these surfaces, 
and as otherwise indicated or required for watertightness, weatherproofing, or 
airtightness. Use sealing compound at both exterior and interior surfaces of exterior 
wall penetrations. 

3.03 SEALANT FILLED JOINTS 

A. Manufacturer's Representative: The CONTRACTOR shall furnish the on-site services 
of the sealant manufacturer's representative prior to sealant work for inspection of the 
joints to be sealed and for instructing the installer in the proper use of the materials[.] 
[if requested by the ENGINEER.] 

B. Sealant: Sealant shall be used before expiration of shelf life. Multi-component sealants 
shall be mixed according to manufacturer's printed instructions. Sealant in guns shall 
be applied with a nozzle of proper size to fit the width of joint. Sealant shall be 
installed to the required depth without displacing the backing. Unless otherwise 
indicated or recommended by the manufacturer, the installed sealant shall be tooled so 
that the surface is uniformly smooth and free of wrinkles and to assure full adhesion to 
the sides of the joint. Sealants shall be installed free of air pockets, foreign embedded 
matter, ridges, and sags. Sealer shall be applied over the sealant if recommended by 
the sealant manufacturer. 

C. Sealant Depth: Sealant depth in joints shall be 1/2 the width of joint, but not less than 
1/8-inch deep and 1/4-inch wide nor more than 1/2-inch deep and l-inch wide. All 
joints shall have a rigid filler material installed to proper depth prior to application of 
sealant. 

D. Masking Tape: Masking tape shall be placed on the fmish surface on one or both sides 
of a joint cavity to protect adjacent finish surfaces from primer or sealant smears. 
Masking tape shall be removed within 10 minutes after joint has been filled and tooled. 

E. Backing: Backing shall be installed to provide the indicated sealant depth. The 
installation tool shall be shaped to avoid puncturing the backing. 

F. 

G. 
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Bond-Breaker: Bond-breaker shall be applied to fully cover the bottom of the joint 
without contaminating the sides where sealant adhesion is required. 

Primer: Primer shall be used on concrete masonry units, wood, or other porous 
surfaces in accordance with instructions furnished with the sealant. Primer shall be 
applied to the joint surfaces to be sealed. Surfaces adjacent to joints shall not be 
primed. 
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Triassic Patk Hazardous Waste Facility 
Section 07920: Sealants and Caulking 

Applications: A full bead of sealant shall be applied into the joint under sufficient 
pressure, with the nozzle drawn across sealant, to completely fill the void space and to 
ensure complete wetting of contact area to obtain uniform adhesion. During 
application, the tip of the nozzle shall be kept at the bottom of the joint thereby 
forcing the sealant to fill from the bottom to the top. Sealants shall be tooled 
immediately after exposure with a caulking tool or soft bristled brush moistened with 
solvent. The flllished sealant-filled joint shall be slightly concave unless otherwise 
indicated. 

I. Acoustic Partition Joints: Acoustic partition joints shall be made air and sound-tight 
with acoustic caulking material. 

1. Partitions shall be sealed where indicated on the Drawings. Gypsum panels 
may have joint treatment applied in the normal manner over sealed joints, or 
panels may be finished with base or trim as required. 

2. A 1/4-inch minimum round bead of sealant shall be applied around all cut
outs, such as at electrical boxes and air conditioning ducts, sufficient to seal 
the openings. 

3.04 ACOUSTIC CAULKING 

A. Preparation: Joints and surfaces to be sealed shall be clean, dry, and free of loose 
materials. 

B. Concealed Joints: Concealed joints in acoustic partitions including perimeters and 
intersections of walls and penetrations through finish work and at conduit ends with 
boxes shall be sealed with acoustic caulking compound. Backs of electrical boxes shall 
be sealed with acoustic sheet caulking, covering all holes and knock-outs. 

3.05 SUB-SLAB MEMBRANE 

A. A sub-slab membrane shall be installed under floor slabs over which a finish flooring 
system will be installed and at other locations as indicated. 

3.06 CLEANING 

A. After application of sealant and caulking materials, adjacent materials which have been 
soiled shall be cleaned and left in a neat, clean, undamaged, or unstained condition. 
On porous surfaces, excess sealant shall be removed per sealant or caulking 
manufacturer's printed instructions. 
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[END OF SECTION] 
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SECTION 11210 
LEACHATE PUMPS 

Triassic Pa.tkHazardous Waste Facility 
Section 11210: Leachate Pumps 

PART 1: GENERAL 

1.01 SUMMARY 

A. Description ofWork 

1. This section includes supply and installation of leachate removal pumps for 
the Landfill. The following pumps are included: 

a. The submersible pump in the Primary Leachate Collection System. 
This will be the principal pump used to remove leachate from the 
landfill. 

b. The self-priming pump in the vertical riser of the Primary Leachate 
Collection System. This higher capacity pump will be used to remove 
storm water from the primary sump. 

c. The submersible pump in the Secondary Leachate Collection System. 
This pump will be used to remove leachate that leaks through the 
primary system into the secondary collection system. 

d. The submersible pump in the Vadose Sump. This pump will be used 
to remove leachate that leaks through the secondary lining system. 

B. Related Sections 

1. 15600- Welded Steel Pipe 

2. 15700 - Stainless Steel Pipe 

1.02 SUBMITTALS 

A. Submit detailed information on proposed pumps, motors, materials, connections, and 
electrical requirements. 

B. If "or equal" product is proposed, submit technical data and specifications sufficient to 
allow evaluation by the ENGINEER. 

1 .03 QUALITY ASSURANCE 

A. 
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Prior to installing, test pumps and demonstrate their operation in accordance with 
manufactures recommendations 
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FINAL Triassic Park Hazardous Waste Facility 
Section 11210: Leachate Pumps 

PART 2: PRODUCTS 

2.01 GENERAL 

A. Pumps shall be constructed such that all wetted parts are type 316 stainless steel, or 

other highly corrosion resistent materials. 

B. Submersible pumps and their motors shall have bearings which permit the pump to be 

operated in continuous or intermittent service in the horizontal position. 

C. The external portions of the case shall be free of sharp edges or burrs which might 

prevent the free sliding of the pump along the enclosing pipe. 

D. Electrical characteristics of pump motors shall be compatible with power available at 

the site. 

2.02 SUBMERSIBLE PUMPS 

A. The submersible pump for the Primary and Secondary Leachate Collection System 

shall be a Grundfos Model40S30-9 or equal as approved by the ENGINEER 

B. The submersible pumps for the Vadose Sump shall be Grundfos Model 25S15-9 or 

equal as approved by the ENGINEER. 

2.03 SELF-PRIMING SUMP PUMP 

A. The larger capacity sump pump to be installed in the vertical riser shall be a self

priming type, capable of drawing water 10 ft or more at sea level. The pump shall be a 

Gorman Rupp Model S4C18 or equal as approved by the ENGINEER. 

PART 3: EXECUTION 

3.01 PUMP INSTALLATION 

A. The OWNER shall install all pumps and motors in accordance with manufacturers' 

instructions, at locations as shown on the Drawings. 

B. Installation shall include all discharge piping and wiring. 

C. Install pumps in side slope riser pipes prior to placing backfill over the pipes, in order 

to confirm pump installation location. When pump is in correct position as 

determined by visual inspection through holes in perforated pipe section, mark 

discharge tube or support cable as appropriate at top of riser pipe. Survey location 

(coordinates and elevation) of pump prior to trench backfilling. 

W.·Wf\602\Rn0d2000Pmtdi\S~ 

10/J/OOsDv 

[END OF SECTION] 
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SECTION 13205 
POLYETHYLENE TANK 

Triassic Pat:k Hazardous Waste Facility 
Section 13205: Polyethylene Tank 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1s1on, 
transportation, and installation services necessary for the installation of all polyethylene 
tanks required for the landfill or surface impoundment construction. The work shall 
be carried out in accordance with these General Specifications, the CQA Plan, and the 
Construction Drawings. 

B. This specification shall also apply to polyethylene tank installation in the truck wash 
area and liquid waste storage facility, unless otherwise indicated on the construction 
drawings. 

1.02 RELATED SECTIONS 

A. Section 02718- Polyethylene Pipe and Fittings 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 
Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 
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All work will be monitored and tested in accordance with the requirements of the 
CQA Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 
Contractor shall account for these activities in the construction schedule. No 
additional costs to the Owner shall be allowed by the Contractor as a result of the 
performance of the CQA activities. 

The CQA Engineer will coordinate independent surveying as required by the CQA 
Plan. Surveying by the CQA Engineer does not relieve the Contractor of his 
responsibility to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 
specifications, the CQA Engineer will establish the extent of the nonconforming 
materials. The nonconforming materials shall be removed by the Contractor at no 
cost to the Owner until acceptable materials are installed. 

13205-1 
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Section 13205: Polyeth)iene Tank 

PART 2: PRODUCTS 

2.01 POLYETHYLENE TANK PROPERTIES 

A. The polythylene tank shall be Model Number 10 VCT 09K manufactured by Central 
California Cntainer and conform to the following specifications or equal: 

Diameter 
Height 
Material 
Type 
Primary Tank Volume 
Secondary Tank 

Primarl Tank Description 

10 feet 
16 feet 1 inch 
Cross Linked Polyeth)iene Resin 
Enclosed Top Containment Tank 
9,000 gallons 

S econda[y Tank Description 

12 feet 
21 feet 3 inches 
Cross linked polyeth)iene resin 
Eth)iene Resin 
Enclosed top tank 
15,500 gallons 

2.03 MANUFACTURING QUALITY CONTROL 

A. The Contractor shall submit to the Owner for approval within 14 days prior to the 
start of polyethylene tank work a complete list of materials to be furnished and the 
name of the polyethylene tank Manufacturer. 

B. The Contractor shall submit to the Owner the polyethylene tank Manufacturer's 
certification of compliance with the product requirements of Part 2. 

C. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

2.04 TRANSPORTATION 

A. Transportation of polyethylene tanks shall be the responsibility of the Contractor. The 
Contractor shall be liable for all damage to the polyethylene tanks incurred prior to and 
during transportation to the site. 

2.05 HANDLING AND STORAGE 

A. 

B. 
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Handling, storage, and care of the steel pipe prior to and following installation at the 
site, is the responsibility of the Contractor. The Contractor shall be liable for all 
damage to the material incurred prior to final acceptance by the Owner. 

The Contractor shall be responsible for storage of the polyethylene tanks at the site. 
Polyethylene tanks shall be stored on clean level ground, preferably turf or sand, free 
of sharp objects which could damage the polyethylene tanks. 
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Section 13205: Polyethylene Tank 

PART 3: EXECUTION 

3.01 HANDLING AND PLACEMENT 

A. Polyethylene tanks shall be installed as indicated on the Construction Drawings. 

B. The Contractor shall exercise care when transporting, handling and placing 
polyethylene tanks, such that they will not be damaged. 

C. The Contractor shall comply with the polyethylene tanks Manufacturer's 
recommendations for handling, storage, and installation of all tanks. 

D. Polyethylene tanks shall not be dropped onto rocky or unprepared ground. 

F. The exterior of the polyethylene tanks shall be free of cuts, gouges and scratches. The 
CQA Engineer will inspect the polyethylene tanks in accordance with the CQA Plan. 

Polyethylene tanks with excessive cuts, gouges, or scratches will be rejected and the 
Contractor will be required to remove and replace the rejected polyethylene tanks, at 
no additional cost to the Owner. 

3.02 INSTALLATION 

A. All polyethylene tanks shall be installed in accordance with these General 
Specifications and the polyethylene tanks Manufacturer's instructions. 

B. The Contractor shall carefully examine all polyethylene tanks for cracks, damage or 
defect before installation. Defective materials shall be removed from the site and 
replaced with non-defective material at no additional cost to the Owner. 

·c. All polyethylene tanks shall be placed to the grades and elevations shown on the 
Construction Drawings. 

3.04 SURVEY CONTROL 

A. The Surveyor shall survey the location and fmal elevation of all polyethylene tanks. 
Surveying shall be performed in accordance with Section 01010 of these General 
Specifications. 

B. The Surveyor shall provide a Record Drawing of the location all polyethylene tanks. 

3.05 PROTECTION OF WORK 

A. 

B. 

c. 
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The Contractor shall use all means necessary to protect all materials and all partially
complete and completed work of these General Specifications. 
In the event of damage, the Contractor shall make all repairs and replacements 
necessary, to the approval of the Owner and at no additional cost to the Owner. 

The CQA Engineer will issue an approval of polyethylene tank installation and 
inspection to the Owner following installation of the polyethylene tank in accordance 
with the CQA Plan. ' 
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[END OF SECTION ] 
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SECTION 15600 
CARBON STEEL PIPE 

Triassic P:u:k Hazardous Waste Facility 
Section 15600: Carbon Steel Pipe 

PART 1: GENERAL 

1.01 SCOPE OF WORK 

A. The Contractor shall furnish all labor, materials, tools, equipment, superv1s1on, 

transportation, and installation services necessary for the installation of all steel pipe 

required for landfill. The work shall be carried out in accordance with these General 

Specifications, the CQA Plan, and the Construction Drawings. 

1.02 RELATED SECTIONS 

A. Section 02222 - Sump Primary Clay Liner 
B. Section 02224 - Sump and Pipe Bedding Gravel 
C. Section 02225 - Road Base Aggregate 
D. Section 02710- Geocomposite Detection or Collection Layer 
E. Section 02714- Geotextile Filter or Cushion Layer 
F. Section 02775- Geomembrane Liners 

1.03 QUALIFICATIONS AND SUBMITTALS 

A. The Contractor shall abide by all qualification and submittal requirements of the CQA 

Plan. 

1.04 CONSTRUCTION QUALITY ASSURANCE 

A. 

B. 

c. 

D. 

All work will be monitored and tested in accordance with the requirements of the 

CQA Plan. 

The Contractor shall be aware of all activities outlined in the CQA Plan, and the 

Contractor shall account for these activities in the construction schedule. No 

additional costs to the Owner shall be allowed by the Contractor as a result of the 

performance of the CQA activities. 

The CQA Engineer will coordinate independent surveying as required by the CQA 

Plan. Surveying by the CQA Engineer does not relieve the Contractor of his 

responsibility to lay out, control, and document the work. 

If the CQA Engineer's tests indicate work does not meet the requirements of the 

specifications, the CQA Engineer will establish the extent of the nonconforming 

materials. The nonconforming materials shall be removed by the Contractor at no 

cost to the Owner until acceptable materials are installed. 
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Triassic Park Hazardous Waste Facility 
Section 15600: Carbon Steel Pipe 

Qualify and certify welding procedures, welders, and operators in accordance with 
ANSI B31.1, Paragraph 127.5, for shop and project site welding of piping work. 

PART 2: PRODUCTS 

2.01 STEEL PIPE PROPERTIES 

A. The steel pipe shall be Schedule 40 and conform to all requirements of ASTM A53 
Grade B, or API 5L Grade B. 

2.03 MANUFACTURING QUALITY CONTROL 

A. The Contractor shall submit to the Owner for approval within 14 days prior to the 
start of pipe work a complete list of materials to be fumished and the name of the pipe 
Manufacturer. 

B. The Contractor shall submit to the Owner the pipe Manufacturer's certification of 
compliance with the product requirements of Part 2. 

C. If requested by the Owner, the Contractor shall require the pipe manufacturer to retain 
one section of pipe (at least 5 feet in length) provided for the project for every 1,500 
lineal feet of pipe produced for the project until the work is accepted by the Owner. 

D. All Quality Control testing required by these General Specifications and/ or conducted 
at the discretion of the Contractor shall be the responsibility of the Contractor. 

2.04 LABELING 

A. The following shall be continuously indent-printed on the steel pipe, or spaced at 
intervals not exceeding 10 feet: 

1. Name and/ or trademark of the pipe Manufacturer. 
2. Nominal pipe size. 
3. Schedule. 
4. Manufacturing Standard Reference (e.g., ASTM F 714-1). 
5. A production code from which the date and place of manufacture can be 

determined. 

2.05 TRANSPORTATION 

A. Transportation of steel pipe shall be the responsibility of the Contractor. The 
Contractor shall be liable for all damage to the steel pipe incurred prior to and during 
transportation to the site. 
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Section 15600: Carbon Steel Pipe 

2.06 HANDLING AND STORAGE 

A. Handling, storage, and care of the steel pipe prior to and following installation at the 
site, is the responsibility of the Contractor. The Contractor shall be liable for all 
damage to the material incurred prior to fmal acceptance by the Owner. 

B. The Contractor shall be responsible for storage of the steel pipe at the site. Pipe shall 
be stored on clean level ground, preferably turf or sand, free of sharp objects which 
could damage the pipe. 

2.07 PIPE BEDDING MATERIAL 

A. Pipe bedding material shall meet the requirements of Section 02228 of this General 
Specification as well as any other requirements of the Construction Drawings. 

PART 3: EXECUTION 

3.01 HANDLING AND PLACEMENT 

A. Pipe shall be installed as indicated on the Construction Drawings. 

B. The Contractor shall exercise care when transporting, handling and placing pipe, such 
that they will not be damaged. 

C. The Contractor shall comply with the pipe Manufacturer's recommendations for 
handling, storage, and installation of all pipe. 

D. Ropes, fabric, or rubber-protected slings and straps shall be used when handling pipe. 

E. Pipe or fittings shall not be dropped onto rocky or unprepared ground. The pipe and 
fittings shall not be dropped into trenches or dragged over sharp objects. 

F. The interior of the pipe and fittings shall be free of cuts, gouges and scratches. The 
CQA Engineer will inspect the pipes in accordance with the CQA Plan. Sections of 
pipe with excessive cuts, gouges, or scratches will be rejected and the Contractor will 
be required to remove and replace the rejected pipe, at no additional cost to the 
Owner. 

3.02 INSTALLATION 

A. 

B. 

c. 

D. 

All pipe shall be installed in accordance with these General Specifications and the pipe 
Manufacturer's instructions. 

The Contractor shall carefully examine all pipe for cracks, damage or defect before 
installation. Defective materials shall be removed from the site and replaced with non
defective material at no additional cost to the Owner. 

The interior of all pipe shall be inspected, and any foreign material shall be completely 
removed from the pipe interior before it is moved into final position. 

Field cutting of pipe shall be carefully made, without damage to pipe or lining system 
components, so as to leave a smooth end at right angles to the axis of pipe. The 
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method and device used to cut the pipes shall be approved of by the Owner. Sharp 
edges of cut ends shall be ftled off smooth. Flame cutting will not be allowed. 

E. All pipe and fittings shall be laid or placed to the grades and elevations shown on the 
Construction Drawings with bedding and backfill as shown on the Construction 
Drawings. 

F. Placement of surrounding pipe bedding shall be carried out in accordance with Section 
02228 of these General Specifications. 

G. No pipe shall be laid until the CQA Engineer has observed the condition of the pipe. 

H. Blocking under piping shall not be permitting unless specifically accepted by the 
Owner. 

I. The Contractor shall provide all necessary adapters and/ or connection pieces required 
when connecting different types and sizes of pipe or when connecting pipe made by 
different manufacturers. 

3.03 JOINTS AND CONNECTIONS 

A. Welds shall be sound and free from embedded scale of slag, have tensile strength 
across weld not less than that of thinner of connected section, and be watertight. 

B. Use buttwelds for welded joint in line pipe assemblies and fabrication of bends and 
other specials: 

C. Conform field welding of joints and preparation of pipe ends to A WW A C206. 

1. Yield point determination of field welded joint shall be made by independent 
testing laboratory at the beginning of installation. Costs for laboratory testing 
shall be paid for by the Contractor. 

2. The Contractor shall provide specimens for weld tests to the CQA Engineer 
for testing by an independent testing laboratory if the CQA Engineer suspects 
unsatisfactory welding. 

3. Use of back-up welding strips or rings for welds is not permitted. 

3.04 SURVEY CONTROL 

A. The Surveyor shall survey the location and final elevation of all steel pipe. The pipe 
shall be surveyed at its ends. In addition, all joints, etc. shall be located horizontally 
and vertically and overall length measured. Surveying shall be performed in 
accordance with Section 01010 of these General Specifications. 

B. The Surveyor shall provide a Record Drawing of the location and final elevation of all 
steel pipe. 

3.05 PROTECTION OF WORK 
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A. 

B. 

c. 
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Triassic Parle Hazardous Waste Facility 
Section 15600: Carbon Steel Pipe 

The Contractor shall use all means necessary to protect all materials and all partially
complete and completed work of these General Specifications. 

In the event of damage, the Contractor shall make all repairs and replacements 
necessary, to the approval of the Owner and at no additional cost to the Owner. 

The CQA Engineer will issue an approval of pipe installation and inspection to the 
Owner prior to completely covering the pipe in accordance with the CQA Plan. 

[END OF SECTION ] 
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SECTION 15700 
STAINLESS STEEL PIPE 

Triassic Park Hazardous Waste Facility 
Section 15700: Stainless Steel Pipe 

PART 1: GENERAL 

1.01 SUMMARY 

A. Description ofWork 

1. This section describes the lower portion of the vertical riser pipe for the 
landfill leachate removal system. 

B. Related Sections 

1. 11210- Leachate Pumps 

1.02 REFERENCES 

A. American Society for Testing and Materials (ASTM) most current version: 

1. ASTM A312 - Specification for Seamless and Welded Austenitic Stainless 
Steel Pipe. 

2. ASTM A403 - Specification for Wrought Austenitic Stainless Steel Piping 
Fittings. 

3. ASTM A182 - Specification for Forged or Rolled Alloy Steel Pipe Flanges, 
Forged Fittings, and Valves and Parts for High Temperature Service. 

4. ASTM A240 - Specification for Heat-Resisting Chromium and Chromium
Nickel Stainless Steel Plate, Sheet, and Strip for Fusion-Welded Unfired 
Pressure Vessels. 

5. ASTM A193 - Specification for Alloy Steel and Stainless Steel Bolting 
Materials for High Temperature Service. 

6. ASTM A194 - Specification for Carbon and Alloy Steel Nuts for Bolts for 
High Pressure and High Temperature Service. 

7. ASTM A307 - Specification for Carbon Steel Externally Threaded Standard 
Fasteners. 

B. American Society of Mechanical Engineers (ASME) most current version: 

1. ASME Boiler and Pressure Vessel Code, Section IX, Article III. 

C. American National Standards Institute (ANSI) most current version: 

1. ANSI B16.5- Pipe Flanges and Flanged Fittings. 
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ANSI B16.9 - Factory-Made Wrought Steel Buttwelding Fittings. 

ANSI Bl6.25 - Buttwelding Ends. 

ANSI B31.2- Fuel Gas Piping. 

ANSI B31.3- Chemical Plant and Petroleum Refinery Piping. 

D. American Welding Society (AWS) most current version: 

1. A WS A5.4 - Specification for Corrosion Resisting Chromium and Chromium
Nickel Steel Covered Electrodes. 

2. A WS AS. 9 - Specification for Corrosion Resisting Chromium and Chromium

Nickel Steel Bare and Composite Metal Cored and Stranded Arc Welding 
Electrodes and Welding Rods. 

1.03 SUBMITTALS 

A. Welding Qualifications 

1. Furnish procedure specifications and qualification records of welding 

procedures for pipe welding to be performed under this section in accordance 

with Section IX, Article III of ASME Boiler and Pressure Vessel Code. 

2. Prior to start of work, submit list of welders CONTRACTOR proposes using 
and type of welding for which each has been qualified. 

3. Submit in accordance with Section 01300. 

1.04 QUALITY ASSURANCE 

A. Welder's Qualifications 

1. Quality welders and welding operators by approved testing laboratory or pipe 
supplier/ manufacturer before performing welding required under this section. 

a. Qualification tests in accordance with Section IX, Article III of 
ASME Boiler and Pressure Vessel Code. 

b. Welders and welding operators to be qualified for making groove 
welds in Type 304 and 316 stainless steel pipe in positions 2g and Sg 
for each welding process to be used. 

2. Qualification tests may be waived if evidence of prior qualification is deemed 

suitable by CQA ENGINEER. 

a. The CONTRACTOR shall retest welders at any time CQA 
ENGINEER considers quality of welder's work substandard. 

15700-2 
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When CQA ENGINEER requests retest of previously qualified 
welder, labor costs for retest will be at OWNER'S expense if welder 
successfully passes test. 

If welder fails retest, costs shall be at CONTRACTOR'S expense. 

PART 2: PRODUCTS 

2.01 PIPE 

A. Welded Stainless Steel: Modified ASTM A312, Type 304 or 316, as shown on the 
Drawings. 

B. 18-inch diameter (nominal) Schedule 80. 

2.02 FABRICATION 

A. Fabricate to sizes, dimensions, and shapes indicated on Drawings. 

PART 3: EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with Drawings. 

3.02 WELDED JOINTS 

A. In accordance with latest editions of Section IX, ASME Boiler and Pressure Vessel 
Code and American National Standard Code for Pressure Piping, ANSI B31.2 and 
B31.3, as applicable. 

B. Prepare pipe edges preferably by machine shaping or cutting with aluminum oxide 
blade. 

1. Oxygen or arc cutting is acceptable if cut is smooth and true, and slag 
removed either by chipping or grinding. 

2. Conform beveled ends for buttwelding to ANSI B16.25. 

C. Clean and free surfaces of paint, oil, rust, scale, slag, or other material detrimental to 
welding. Prior to welding, wire brush joints to be welded with stainless steel wire 
brushes or stainless steel wool. 

D. Align ends to be joined within existing commercial tolerances on diameter, wall 
thicknesses, and out-of-roundness. Root opening of joint shall be as stated in 
procedure specification. 

E. Rejection 

1. Cracks are not permitted. 

15700-3 
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Other reasons for rejecting welded joints will be incomplete penetration, weld 
undercutting, excessive weld reinforcement, porosity, and slag inclusions in 

excess of limits prescribed in Chapter V of ANSI B31.2 and B31.3, as 

applicable. 

[END OF SECTION] 
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264.192 (a) 

264.192 (a) (1) 

264.192 (a) (2) 

Owners or operators of new tank systems or components must obtain 
and submit to the Regional Administrator, at time of submittal of Part 8 
information, a written assessment, reviewed and certified by an 
independent, qualified registered professional engineer, in accordance 
with § 270.11 (d), attesting that the tank system has sufficient 
structural integrity and is acceptable for the storing and treating of 
hazardous waste. The assessment must show that the foundation, 
structural support, seams, connection, and pressure controls (if 
applicable) are adequately designed and that the tank system has 
sufficient structural strength, compatibility with the waste(s) to be 
stored or treated and corrosion protection to ensure that it will not 
collapse, rupture, or fail. This assessment, which will be used by the 
Regional Administrator to review and approve or disapprove the 
acceptability of the tank system design, must include, at a minimum, 
the following information: 
Design standard(s) according to which tank(s) and/or the ancillary 
equipment are constructed; 

Hazardous characteristics of the waste(s) to be handled; 

1>1scu$s• on· iocJ\l'loN • o~··,NF"oRM.Ailor.flr.J: r~x,. 

Appendix H and Drawing 40 presents that design standards for the plastic leachate 
storage tanks. This indicates that the tanks are designed according to U8C standards, 
Structural steel - ASTM A36, Concrete - Compressive strength 2500 psi min. 

The p1pmg systems into and out of the tanks are designed according to the pipmg 
system installation procedures described in American Petroleum Institute (API) 
Publication 1615 (November 1979), "Installation of Underground Petroleum Storage 
Systems," or ANSI Standards 831 .3, "Petroleum Refinery Piping," and ANSI Standard 
831.4 "Liquid Petroleum Transportation Piping System" (Drawing 2). 

The design calculations for the steel mixing bins are presented in Appendix E33. 
The hazardous characteristic of the waste that can be handled in the plastic tanks are 
presented in Appendix H. The steel mixing bins (stabilization bins) may be subjected 
to some reaction with the waste, however, steel is the only practical material that can 
be used to withstand the impact from the mixing equipment. GMI has committed to 
inspect the bins on daily basis to identify any impacts or damage from the waste being 
stored in the bins and the mixing equipment (Section 5.2.5). GMI fully realizes that 
these bins will have to maintained and repaired or replaced based on the results of the 
inspection. 



264.192 (a) (3) 

264.192 (a) (4) 

264.192 (a) (5) 

For new tank systems or components in which the external shell of a 
metal tank or any external metal component of the tank system will be 
in contact with the soil or with water, a determination by a corrosions 
expert of: 
(i) Factors affecting the potential for corrosion, including but not 
limited to: 

(A) Soil moisture content; 
(B) Soil pH; 
(C) Soil sulfides level; 
(D) Soil resistively; 
(E) Structure to soil potential; 
(F) Influence of nearby underground metal 
structures (e.g., piping); 
(G) Existence of stray electric current; 
(H) Existing corrosion-protection measures (e.g., 
coating, cathodic protection), and 

(ii) The type and degree of external corrosion protection that are 
needed to ensure the integrity of the tank system during the use of the 
tank system or component, consisting of one or more of the following: 

(A) Corrosion-resistant materials of construction 
such as special alloys, fiberglass reinforced plastic, etc.: 
(B) Corrosion-resistant coating (such as epoxy, 
fiberglass, etc.) with cathodic protection 
(e.g., impressed current or sacrificial anodes); and 
(C) Electrical isolation devices such as insulating 
joints, flanges, etc. 

[Note: The practices described in the National Association of Corrosion 
Engineers (NACE) standard, "Recommended Practice (RP-02-85) -
Control of External Corrosion on Metallic Buried, Partially Buried, or 
Submerged Liquid Storage Systems," and the American Petroleum 
Institute (API) Publication 1632, "Cathodic Protection of Underground 
Petroleum Storage Tanks and Piping Systems," may be used, where 
applicable, as guidelines in providing corrosion protection for tank 
systems.] 

For underground tank system components that are likely to be 
adversely affected by vehicular traffic, a determination of design or 
operational measures that will protect the tank system against potential 
damage; and 
Design considerations to ensure that: 
(i) Tank foundations will maintain the load of a full tank 

(ii) Tank systems will be anchored to prevent floatation or dislodgment 
where the tank system is placed in a saturated zone, or is located 
within a seismic fault zone subject to the standards § 264.18(a); and 

(iii) Tank systems will withstand the effects of frost heave. 

The liquid waste storage tanks and the leachate tanks will be construction of 
polyethene and will be located fully above ground. The steel stabilization bins will be 
located below ground but will not be backfilled with soil. They will be founded on a 
concrete vault that will allow inspection in and around the tanks. Therefore, the 
requirement of this section will not apply. 

None of the tank systems proposed for the Triassic park facility will be underground 
tanks. 

(i) The drawings and design information presented in Appendix H indicate that the 
foundation for the tanks are design for an allowable soil bearing pressure of 1,500 psf. 
The soil investigation presented in Appendix D indicates that the site soils have an 
allow bearing capacity of 4,000 psf. 

(ii) The tanks will not be placed below the groundwater table, therefore, the anchor 
requirements of this section will not apply. 

(iii) The information presented in Section 3.2.1 of the permit application indicate that 
the potential for freezing is very low at the site and therefore, should not impact the 
tank system. 



264.192 (b) 

264.192 (c) 

264.192 (d) 

264.192 (e) 

264.192 (f) 

The owner or operator of a new tank system must ensure that proper 
handling procedures are adhered to in order to prevent damage to the 
system during installation. Prior to covering, enclosing, or placing a 
new tank system or component in use, an independent, qualified 
installation inspector or an independent qualified, registered 
professional engineer, either of whom is trained and experienced in the 
proper installation of tank systems or components, must inspect the 
system for the presence of any of the items indicated in 264.192(b). 

Inspection as Part of Construction 
( 1) Weld breaks; 
(2) Punctures; 
(3) Scrapes of protective coatings 
Tanks 
( 1) Landfill leachate storage tank 
(2) Liquid waste storage tanks 
(3) Stabilization bins 
(4) Cracks; 
(5) Corrosion: 
(6) Other structural damage or inadequate construction/installation 

All discrepancies must be remedied before the tank system is covered, 
enclosed, or placed in use. 
New tank systems or components that are placed underground and that 
are backfilled must be provided with a backfill material that is a 
noncorrosive, porous, homogeneous substance and that is installed so 
that the backfill is placed completely around the tank and compacted to 
ensure that the tank and pipi!]g are fully_and unifori'TliY supported. 

All new tanks and ancillary equipment must be tested for tightness 
prior to being covered, enclosed, or placed in use. If a tank system is 
found not to be tight, all repairs necessary to remedy the leak(s) in the 
system must be performed prior to the tank system being covered, 
enclosed, or placed into use. 
Ancillary equipment must be supported and protected against physical 
damage and excessive stress due to settlement, vibration, expansion, 
or contraction. 

[Note: The piping system installation procedures described in American 
Petroleum Institute (API) Publication 1615 (November 1979), 
"Installation of Underground Petroleum Storage Systems," or ANSI 
Standard 831 .3, "Petroleum Refinery Piping," and ANSI Standard 
831 ,4 "Liquid Petroleum Transportation Piping System,' may be used 
where applicable, as guidelines for proper installation of piping 
~stems). 

The owner of operator must provide the type and degree of corrosion 
protection recommended by an independent corrosion expert, based on 
the information provided under paragraph (a){3) of this section, or other 
corrosion protection if the Regional Administrator believes other 
corrosion protection is necessary to ensure the integrity of the tank 
system during use of the tank system. The installation of a corrosion 
protection system that is field fabricated must be supervised by an 
independent corrosion expert to ensure proper installation. 

The CQA Plan (Section XII and XIII) indicate that an independent, qualified installation 
inspector or an independent, qualified, registered professional engineer, either of whom 
is trained and experienced in the proper installation of tank systems or components, 

must inspect the system for the presence of any of the items listed in 264.192 ( c). 

The tank systems at the Triassic Park facility will not placed underground and backfill. 
Therefore, the requirements of this section do not apply. 

The CQA plan (Section XII and XIII) indicate that the tank and ancillary equipment will 
be tested for tightness and repaired if required. 

The design drawings (Drawing 2) and the Part 8 permit application (Section 2.3) 

indicate that the piping systems into and out of the tanks are designed according to the 
piping system installation procedures described in American Petroleum Institute (API) 

Publication 1615 (November 1979), "Installation of Underground Petroleum Storage 
Systems,'' or ANSI Standards 831 .3, "Petroleum Refinery Piping,'' and ANSI Standard 
831.4 "Liquid Petroleum Transportation Piping System 

The liquid waste storage tanks and the leachate tanks will be construction of 
polyethene and will be located fully above ground. The steel stabilization bins will be 
located below ground but will not be backfilled with soil. They will be founded on a 
concrete vault that will allow inspection in and around the tanks. Therefore, the 
requirement of this section will not apply. 



264.192 (g) 

270.11 (d) 

The owner or operator must obtain and keep on file at the facility I See below 
written statements by those persons required to certify the design of 
the tank system and supervise the installation of the tank system in 
accordance with the requirement of paragraphs (b) through (f) of this 
section, that attest that the tank system was properly designed and 
installed and that repairs, pursuant to paragraphs (b) and (d) of this 
section, were performed. These written statements must also include 
the certification statement as required in § 270.11 (d) of this Chapter. 
Certification: Any person signing a document under paragraph (a) or (b) 
of this section shall make the following certification: 

Signed by: 

Date: 

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

New Mexico PE Registration Number: 12236 
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elements of the Triassic Park Waste Disposal Facility landfill, surface 
impoundment and associated facilities. Modifications to the plan may be 
required prior to construction. Any revisions required will be submitted to 
N.MED for approval prior to construction. 
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1.0 INTRODUCTION 

SECTION I - GENERAL 

Triassic Park Waste Disposal Facility 

Section I: GENERAL 

Triassic Park Waste Disposal Facility will consist of a landfill, evaporation pond, stabilization facility 

drum handling facility, liquid waste storage area, truck roll-off area and truck wash. This Construction 

Quality Assurance plan is intended to be used in conjunction with the design drawings and 

construction specifications. 

The CQA Plan addresses the construction quality assurance of the soils, geosynthetics, and related 
liner system components for the facilities listed above at the Triassic Park Facility. The CQA Plan is 

divided into the following sections: 

• Section I: General; 

• Section II: Soils CQA; 

• Section III: Geosynthetic Clay Liner CQA; 

• Section IV: Geomembrane CQA; 

• Section V: Geotextile CQA; 

• Section VI: Geocomposite CQA; 

• Section VII: GeonetCQA; 

• Section VIII: Polyethylene Pipe and Fittings CQA; and, 

• Section IX: ADS Slotted CPT CQA; 

• Section X: Corrugated Metal Pipe CQA; 

• Section XI: Carbon Steel and Stainless Steel Pipe CQA; 

• Section XII: Polyethylene Tank CQA; 

• Section XIII: Concrete Formwork CQA; 

• Section XIV: Reinforcement Steel CQA; 

• Section XV: Joints in Concrete CQA; 

• Section XVI: Miscellaneous Metalwork CQA; 

• Section XVII: Cast in Place Concrete CQA; and 

• Section XVIII: CQA Documentation. 

The facility will not accept waste until NMED has approved the CQA certification report. 

2.0 DEFINITIONS RELATING TO CONSTRUCTION QUALITY ASSURANCE 

2.1 CONSTRUCTION QUALITY ASSURANCE AND CONSTRUCTION QUALITY 
CONTROL 

The CQA Plan is a site-specific document which addresses the following: (i) CQA personnel 

responsibilities, authorities, and qualifications; (ii) inspection, monitoring, and testing activities 

necessary to document that the facility is constructed to meet or exceed design criteria, plans, and 

specifications; and (iii) CQA documentation requirements. 

Constmctian Quality Assurance (CQA) -A planned and systematic pattern of the means and actions 

designed to provide adequate confidence that items or services meet contractual and regulatory 

requirements, and will perform satisfactorily in service. 

Constmction Quality Control (CQC) -Those actions which provide a means to measure and control 

the characteristics of an item or service to meet contractual and regulatory requirements. 

I-1 
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2.2 USE OF THE TERMS IN THIS PLAN 

In the context of this document 

Triassic Park Waste Disposal Facility 

Section I: GENERAL 

• Construction Quality Assurance (CQA) refers to means and actions employed by the 
CQA Engineer to assure conformity of liner system preparation, production, and 
installation with this CQA Plan, the General Specifications, and the Construction 
Drawings. CQA is provided by a party independent from the product Manufacturer and 
Contractor. 

• Construction Quality Control (CQC) refers to those actions taken by Manufacturers, 
Suppliers, Contractors, or Owners, including their designated representatives, to ensure 
that the materials and the workmanship meet the requirements of the General 
Specifications, and the Construction Drawings. In the case of soils, and within this CQA 
Plan, CQC is typically made a part of the CQA requirements and is provided by the 
CQA Engineer. In the case of geosynthetic and other non-soil components, CQC is 
provided by the Manufacturers and installers of the various geosynthetics. 

3.0 PARTIES TO CONSTRUCTION QUALITY ASSURANCE 

3.1 ORGANIZATION CHART 

A typical project organization chart for construction of landfills, surface impoundments and 
associated facilities is provided in Figure I-1. 

3.2 DESCRIPTION OF THE PARTIES 

3.2.1 Design Engineer 

The Design Engineer is the individual, firm or corporation having direct responsibility for the design 
of the landfill or surface impoundment structure. During construction, the Design Engineer must 
approve any significant deviation from the design requirements of the Contract Documents. The 
Design Engineer may be an employee of the Owner. An individual representing the Design Engineer 
directly responsible for the project must be registered as a Professional Engineer in the State of New 
Mexico. 

3.2.2 Contractor 

The individual, firm, or corporation undertaking the execution of the work under the terms of the 
Contract Documents. The Contractor may be responsible for constructing the entire liner system 
(earthwork and geosynthetics), or only selected components of the liner system. The reference to 
Contractor refers to the General Contractor and all subcontractors which the General Contractor 
may employ in meeting the requirements of the Contract Documents. 

3.2.3 Drainage Gravel Supplier 

The drainage gravel Supplier excavates (or manufactures) and delivers drainage gravel to the 
Contractor at the Triassic Park Facility. 

I-2 
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3.2.4 Road Base Material Supplier 

Triassic Park Waste Disposal Facility 
Section I: GENERAL 

The road base Supplier excavates (or manufactures) and road base material to the Contractor at the 
Triassic Park Facility. 

3.2.5 Select Subbase Supplier 

The select subbase Supplier excavates (or manufactures) and delivers select subbase to the contractor 
at the Triassic Park Facility. 

3.2.6 Resin Supplier 

The Resin Supplier produces and delivers resin to the Manufacturer of geosynthetic materials or 
polymer based products such as pipe. 

3.2.7 Manufacturer 

The Manufacturer manufactures a specific component (e.g., geomembrane, geosynthetic clay liner, 
geotextile, geocomposite, geonet or pipe) of the proposed liner system and delivers the component to 
the Contractor at the site. In the General Specifications, the term Manufacturer may refer to the 
geomembrane Manufacturer, geotextile Manufacturer, geocomposite/ geonet Manufacturer, GCL 
Manufacturer, or pipe Manufacturer. 

3.2.8 Construction Quality Assurance Engineer 

The CQA Engineer is an individual, firm, or corporation, independent from the Owner, Contractor, 
and Manufacturer, that observes, tests, and documents activities related to the CQA of the 
earthworks at the site, and observes, tests, and documents activities related to the CQA of the 
installation of the geosynthetic components of the liner system. The CQA Engineer observes, tests, 
and documents activities related to the CQA of pipes and other liner system components. The CQA 
Engineer must provide an engineer which directly manages the CQA activities who is a Professional 
Engineer registered in the State of New Mexico. The CQA Engineer may be the same as the Design 
Engineer, but must be independent from the Owner. 

3.2.9 Soils Construction Quality Assurance Laboratory 

The Soils CQA Laboratory is independent from the Owner, Gravel Supplier, Granular Material 
Supplier, and Contractor. The Soils CQA Laboratory conducts tests in the laboratory (which may be 
on site or off site) on samples of soil taken from the borrow pits, stockpiles, or the liner system. 

3.2.1 0 Geosynthetic CQA Laboratory 

The Geosynthetics CQA Laboratory is independent from the Owner, Resin Supplier, Manufacturer, 
and Contractor. The Geosynthetics CQA Laboratory conducts tests on samples of geosynthetics 
taken from the site. The Geosynthetics CQA Laboratory may also conduct tests on pipes or other 
liner system components. The Geosynthetics CQA Laboratory service cannot be provided by any 
party involved with the manufacture or installation of any of the geosynthetic components. 

3.2.11 Owner 
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Triassic Park Waste Disposal Facility 
Section 1: GENERAL 

The Owner owns and operates the landfill or surface impoundment. In this CQA Plan, the term 
"Owner" refers specifically to the Triassic Park Waste Disposal Facility. 

3.3 QUALIFICATIONS OF THE PARTIES 

3.3.1 Design Engineer 

The representative of the Design Eng1neer, who is directly responsible for the project, will be a 
qualified Professional Engineer registered in the State of New Mexico. The Design Engineer will 
have a history which demonstrates familiarity with all liner system components, including detailed 
design methods and procedures. 

3.3.2 Geomembrane Installer 

The Geomembrane Installer (who may be either the Contractor or a subcontractor to the Contractor) 
will be trained and qualified to install geosynthetics, as well as other liner system components such as 
pipe, if necessary. 

All personnel performing seaming operations will be qualified by experience (i.e., each seamer will 
have installed no less than 100,000 square feet of geomembrane using the same methods of seaming 
that will be used on this project). At least one seamer will have experience seaming a minimum of 
1,000,000 square feet of geomembrane using the same method of seaming that will be used on this 
project. The most experienced seamer, the "master seamer", will provide direct supervision, as 
required, over less experienced seamers. Field seaming may not take place without an approved 
master seamer being present. 

The Contractor will provide the Owner and CQA Engineer with a list of proposed seaming personnel 
and their professional records. Any proposed seaming personnel deemed insufficiently experienced 
will not be accepted by the Owner or will be required to pass a seaming test prior to working on the 
Project. 

3.3.3 Construction Quality Assurance Engineer Personnel 

Personnel representing the CQA Engineer shall be properly trained and qualified to test and inspect 
soils, including high- and low-permeability soils, geosynthetics, including geomembranes, geotextiles, 
geocomposites, GCLs, and pipe. The CQA Engineer will predominately be represented by a 
Resident Engineer who has direct responsibility for management of the CQA activities. The CQA 
Resident Engineer will be experienced in construction, CQA of soils; CQA of geosynthetics and pipe; 
and preparation of CQA documentation including CQA forms, reports, and plans. 

As a minimum, CQA Monitors will have a high school diploma and at least two years of construction 
related experience and one year of experience conducting CQA monitoring for landfill construction 
involving both soil and geosynthetic components, or a Bachelor of Science degree from a four year 
college or university and one year of experience conducting CQA monitoring for landfill construction 
involving both soil and geosynthetic components. In additions, the lead CQAM's shall be certified in 
geosynthetic by the National Institute for certification in Engineering technologies (NICET). The 
number of NICET certified monitors assigned to the work shall comply with the recommendation of 
EPA as indicated in Table I -1. 

TABLE 1·1 
HECOMENDEO IMfll.EMENTATION ffiOGJ!AM II 
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FOR CONSTRUCTION QUALITY ASSURANCE 
ICQAI FOR GEOSYNTHETICS• ... Januarv 1. 19931 

No. of End of 
Field Crews 18 Months 
at Each Site !i.e. June 30. 19941 

1-2 1 -Level II 

3-4 1- Level II 
1 -Levell 

~5 1 -Level II 
2- Levell 

. Certification for natural materials is under development as of this writing .. Performing a Critical Operation; Typically 4 to 6 People/Crew 
••• Or PE with 

Triassic Park Waste Disposal Facility 
Section 1: GENERAL 

End of 
36 Months 

!i.e_ Janua"' 1 199RI 

1- Level Ill*** 

1- Level Ill ••• 
1 -Levell 

1 -Level Ill*** 
1 -Level II 
1 -Levell 

Reference: EPA Technical Guidance Document: Quality Assurance and Quality Control for Waste Containment Facilities. 
I'PA /Rt"lt"l/ll_Q::l/1 R?. Hl9::l 

Qualification of CQA Personnel shall be documented by training records and professional resumes, 
shall be reviewed by the Project Manager. 

3.3.4 Soils Construction Quality Assurance Laboratory 

The Soils CQA Laboratory will have experience with the physical testing of soils, meet all applicable 
regulatory requirements, and be familiar with ASTM and other required test standards. The Soils 
CQA Laboratory will be capable of providing test results in accordance with the specifications. 

3.3.5 Geosynthetics Construction Quality Assurance Laboratory 

The Geosynthetics CQA Laboratory will have experience in testing geosynthetics and other relevant 
liner system components and be familiar with ASTM and other applicable test standards. 

3.4 DUTIES OF CONSTRUCTION QUALITY ASSURANCE ENGINEER 

The overall responsibility of the CQA Engineer is to perform those activities specified in the CQA 
Plan (e.g., inspection, sampling, testing and documentation final certification). At a minimum, the 
CQA Engineer will be represented by a CQA Resident Engineer and the necessary supporting CQA 
inspection personnel. Specific responsibilities of the CQA Resident Engineer may include: 

• Reviewing design criteria, plans, and specifications for clarity and completeness so that 
the CQA Plan can be implemented. 

Educating CQA personnel on CQA requirements and procedures. 

• Scheduling and coordinating CQA activities. 

• Directing and supporting the CQA personnel in performing observations and tests by: 
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Figure I-1 Typical Project Organization 

I-6 

Triassic Park Waste Disposal Facility 
Section I: GENERAL 

December 1997 (Revised March 2002) 



r· 

0 

••• No. 

~ < • ' ' ~ ' 

~~ 

TECH l.A W R[VI[W COPY 1/11/0D I J.Pt~NiCtll I J.B•~•' I J.Pti!Ht:tll 

REVISIONS DATE I DESIGN BY I DRAWN liY I MSfd~(.,NO 

dft\TerraMatrlx 
\Wf MONTGOMERY' WATSON 

PROJECT No~ 101.0100 

AutoCAO FILE· TI'ORG·TfCif.AW·r 

SCALE: I FlOUAE No: 

1-1 Mining Group Net t• Se* 

~l ~: 

Triassic Park Waste Disposal Facility 

TYPICAL PROJECT ORGANIZA TION 



'I 

FINAL CQA PLAN 
Triassic Park Waste Disposal Facility 

Section I: GENERAL 

confirming that regular calibration of testing equipment is properly conducted and 
recorded; 

confirming that the testing equipment, personne~ and procedures do not change 
adversely over time and verifying that changes do not adversely impact the 
inspection process; 

confirming that the test data are accurately recorded and maintained; and, 

verifying that the raw data are properly recorded, validated, reduced, summarized, 
and interpreted. 

• Providing to the Owner reports on the observation results including: 

review and interpretation of data sheets and reports; 

identification of work that the CQA Resident Engineer believes should be accepted, 
rejected, or uncovered for observation, or that may require special testing, 
observation, or approval; and, 

rejection of defective work and verification that corrective measures are 
implemented. 

• Verifying that the Contractor's construction quality control plan, if required, 1s 1n 

accordance with the site-specific CQA Plan 

• At the Owner's Request, reporting to the Contractor results of observations and tests as 
the work progresses and interacting with the Contractor to provide assistance in 
modifying the materials and work to comply with the specified design 

• Providing the final report and certifications required by the CQA Plan. 

For the supporting CQA personnel, specific responsibilities may include: 

• Performing independent on-site observation of the work in progress to verify 
conformance with the facility design criteria, plans and specifications; 

• Verifying that the equipment used in testing meets the test requirements and that the tests 
are conducted according to the standardized procedures defined by the CQA plan; and, 

• Reporting to the CQA Resident Engineer results of all observation including work that is 
not of acceptable quality or that fails to meet the specified design. 

4.0 SCOPE OF CONSTRUCTION QUALITY ASSURANCE 

The scope of this CQA Plan includes the CQA of the subgrade, preparation and so~ pipe, concrete 
and geosynthetic components of the liner and cover system. This CQA Plan does not address design 
guidelines, installation specifications, or selection of soils, geosynthetics, pipe or other liner system 
components, which are all described in the General Specifications. 
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The CQA Plan does not provide for Construction Quality Control which the Contractor may 
independently undertake to facilitate the Contractor's achieving his requirements under the General 
Specifications. 

5.0 UNITS 

In this CQA Plan, all properties and dimensions are expressed in customary U.S. units. 

6.0 REFERENCES 

6.1 APPLICABLE ORGANIZATIONS 

Organizations whose standards are referenced in the CQA Plan and the General Specifications are as 
follows: 

• NMSH - New Mexico State Highway and Transportation Department of Highways 
(Standard Specifications for Road and Bridge Construction); 

• ASTM- American Society for Testing and Materials; 

• GRI - Geosynthetic Research Institute; 

• OSHA - Occupational Safety and Health Administration; and, 

• USEPA - United States Environmental Protection Agency. 

6.2 APPLICABLE STANDARDS 

Any reference to standards of any society, institute, association, or governmental agency will pertain 
to the edition in effect as of the date of this CQA Plan, unless stated otherwise. 

6.3 SPECIFIC STANDARDS 

Specific test standards which may be cited in the CQA Plan and the General Specifications are given 
in Table I-2. These standards may be modified due to technological advances since compilation of 
Table I-2. All such modifications are to be approved by the Owner. 

TABLE1·2 
TEST METHOD$ CJT£DJN_GQIE1W. SPECIFIC.MIONS AND COA PlAN 

AMERICAN SOCIETY OF TESTING AND MATERIALS 

1. ASTM A 307 Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi Tensile Strength 

2. ASTM A 726 Standard Specification for Cold-Rolled Carbon Steel sheet, Magnetic Laminated Quality, types 1, 2, 
and 2S 

3. ASTM C 88 Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate 

4. ASTM C 131 Resistance to Degradation of Small-size coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine 

5. ASTM D 374C or 
_0_1777 

Method for Measuring Thickness of Geotextile Materials. 

6. ASTM D 413 Standard Test Method for Rubber Property Adhesion to Flexible Substrate. 

7. ASTM D 422 Standard Method for Particle-Size Analysis of Soils. 

8. ASTM D 570 Standard Test Method for Water Absorption of Plastics. 
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9. ASTM D 638 

10. ASTM D 698 

11. ASTM D 746 

12. ASTM D 751 

13. ASTM D 792 

14. ASTM D 882 

15. ASTM D 1004 

16. ASTM D 1204 

17. ASTM D 1238 

18. ASTM D 1248 

19. ASTM D 1505 

20. ASTM D 1556 

21. ASTM D 1593 

22. ASTM D 1603 

23. ASTM D 2167 

24. ASTM D 2216 or 
D 4643 

25. ASTM D 2434 

26. ASTM D 2487 

27. ASTM D 2657 

28. ASTM D 2663 

29. ASTM D 2837 

30. ASTM D 2922 

31. ASTM D 3015 

32. ASTM D 3017 

33. ASTM D 3083 

34. ASTM D 3350 

35. ASTM D 3776 

36. ASTM D 4253 

37. ASTM D 4254 

38. ASTM D 4318 

39. ASTM D 4373 

40. ASTM D 4437 

41. ASTM D 4491 

42. ASTM D 4533 

43. ASTM D 4632 

44. ASTM D 4643 

45. ASTM D 4716 

Triassic Park Waste Disposal Facility 
Section I: GENERAL 

TA&I.EI•2 
TEST NIE1'Hoos~eo ~GENERAL SPE~CAtmius ANo:cOA Pl.AN 

Standard Test Method for Tensile Properties of Plastics. 

Standard Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using 
5.5-lb (2.49-kg) Rammer and 12-in. (305-mm) Drop, 

Standard Test Method for Brittleness Temperature of Plastics and Elastomers by Impact. 

Standard Methods of Testing Coated Fabrics. 

Standard Test Methods for Specific Gravity (Relative density) and Density of Plastics by 
Displacement. 

Standard Test Methods for Tensile Properties of Thin Plastic Sheeting. 

Standard Test Method of Initial Tear Resistance of Plastic film and Sheeting. 

Standard Plastics Test Method for Linear Dimensional Changes of Nonrigid Thermoplastic Sheeting or 
Film at Elevated Temperature. 

Standard Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer. 

Standard Specification for Polyethylene Plastic Molding and extrusion Metals. 

Standard Test Methods for Density of Plastics by Density-Gradient Technique. 

Standard Test Method for Density of Soil In Place by the Sand-Cone Method. 

Standard Specification for Nonrigid Vinyl Chloride Plastic Sheeting. 

Standard Test Method for Carbon Black in Olefin Plastics. 

Standard Test Method for Density and Unit Weight of Soils in Place by Rubber Balloon Method. 

Standard Method for Laboratory Determination of water (Moisture) Content of Soil, Rock, and Soil-
Aggregate Mixtures. 

Standard Test Method for Permeability of Granular Soils (Constant Head). 

Standard Test Method for Classification of Soils for Engineering Purposes. 

Standard Practice for Heat-Joining for Polyolefin Pipe and Fittings. 

Carbon-Black Dispersion in Rubber. 

Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Materials. 

Standard Test Method for Density of Soil and Soil-Aggregate In Place by Nuclear Methods (Shallow 
Depth). 

Recommended Practice for Microscopical Examination of Pigment Dispersion in Plastic Compounds. 

Standard Test Method for Moisture Content of Soil and Rock In Place by Nuclear Methods (Shallow 
Depth). 

Standard Specification for Flexible Poly (Vinyl Chloride) Plastic Sheeting for Pond, Canal, and 
Reservoir Lining. 

Standard Specifications for Polyethylene Plastic Pipe and Fittings Materials. 

Mass Per Unit Area (Weight) of Woven Fabric. 

Standard Test Method for Maximum Index Testing of Soils Using a Vibratory Table. 

Standard test Method for Minimum Index Density of Soils and Calculations of Relative Density. 

Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

Standard Test Method for Calcium Carbonate Content of Soils. 

Standard Test Methods for Determining the Integrity of Field Seams Used in Joining Flexible 
Polymeric Geomembranes. 

Standard Test Method for Water Permeability of Geotextiles by the Permittivity Method. 

Standard Test Method for Trapezoid Tearing Strength of Geotextiles. 

Standard Test Method for Breaking Load and Elongation of Geotextiles (Grab Elongation Method and 
Peel Strength). 

Determination of Water (Moisture) Content of Soil by the Microwave Oven Method. 

Standard Test Method for Constant Head Hydraulic Transmissivity (In-Plane Flow) of Geotextiles and 
Geotextile Related Products. 
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46. ASTM D 4751 

47. ASTM D 4833 

48. ASTM D 5084 

49. ASTM D 5261 

50. ASTM D 5321 

51. ASTM D 5890 

52. ASTM 5891 

53. ASTM E 11 

54. ASTM F 714 

55. ASTM F 904 

TA.BlEt.-2 .:. 

Triassic Park Waste Disposal Facility 

Section 1: GENERAL 

TEST METHODS ctTED lN GENERAL SPECIFlCATIONS AND CQA PLAN 

Standard Test Method for Determining Apparent Opening Size of a Geotextile 

Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and Related Products. 

Standard Test Method for Measurement of Hydraulic Conductivity of Saturated Porous Materials 
Using a Flexible Wall Permeameter. 

Measuring Mass Per Unit Area of Geotextile 

Coefficient of Soil and Geosynthetics or Geosynthetics and Geosynthetics Friction by Direct Shear. 

Standard Test Method for Swell Index of Clay Mineral Component of Geosynthetic Clay Liners. 

Standard Test Method for Fluid Loss of Clay Component of Geosynthetic Clay Liners. 

Specification for Wire-Cloth Sieves for Testing Purposes. 

Standard Specification for Polyethylene (PEl Plastic Pipe (SDR-PR) Based on Outside Diameter. 

Standard Test Method for Comparison of Bond Strength or Ply Adhesion of Similar Laminates Made 
from Flexible Materials. 

GEOSYNTHET1C RESEARCH INSTITUT£ 

1. GRI-GMI Standard Test Method for Ductile/Brittle Transition Time for Notched Polyethylene Specimen under 
Constant Stress. 

UNITED STATES ENVIROl'miENTAL PAOTEcnON AGENCY 

1. USEPA Method 9090 Compatibility Test for Wastes and Membrane Liners. 
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SECTION II - SOILS CONSTRUCTION QUALITY ASSURANCE 

1.0 INTRODUCTION 

This section of the CQA Plan addresses the soils components of the liner and cover systems and 
specifies the soils CQA program to be implemented with regard to materials selection and evaluation, 
laboratory test requirements, field test requirements, and treatment of problems. 

This section of the CQA Plan also addresses for construction of the foundation subgrade, clay liners, 
clay covers, granular drainage layers, sump and pipe bedding gravel, the protective soil layer, and 
cover soil. 

2.0 EXCAVATED SUBGRADE 

2.1 VERIFICATION OF SUBGRADE CONTINUITY 

'When the excavation of the landfill or surface impoundment is completed, the CQA Engineer will: 

• Inspect the subgrade on the side slopes and base of the landfill or surface impoundment 
and note areas of weak or excessively weathered subgrade materials; and, 

• Observe the proof rolling of the base of the landfill or surface impoundment and note 
areas that exhibit excessive rutting, heaving, or softening. 

Backfill material in the excavation will be structural fill or clay liner material that will be placed and 
compacted. The CQA Engineer will observe any excavation and backfilling operations. 

The CQA Engineer will report any problems or deviations from the above requirements to the 
Owner. 

2.2 STRUCTURAL FILL PLACEMENT AND COMPACTION 

The General Specifications will be followed for the placement and compaction of structural fill. The 
CQA Engineer will monitor the fill placement and compaction to verify and document the following: 

• The soil being placed meets the General Specification requirements for fill as determined 
by the test methods and frequencies specified within this CQA Plan; 

• The compacted lift thickness is in accordance with the requirements of the General 
Specifications; 

• The previous lift is scarified as specified in the General Specifications before placing the 
next lift; 

• Fill is moisture conditioned, as required in the General Specifications; and, 

• The compacted moisture content and dry unit weight of the fill meets specifications as 
determined by the test methods and frequencies described below. 
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2.3 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

The minimum frequency of soils testing for CQA purposes will conform to the minimum frequencies 
presented in Table II-1. 

Nuclear density meter test methods will be used for the field testing of the in-situ dry unit weight and 
moisture content of the in-place, compacted fill. Standard Count Calibration, Sand Cone tests and/ or 
Rubber Balloon tests and oven moisture content tests will be conducted to calibrate the results of the 
nuclear density meter and in cases of uncertainty with the nuclear density meter test results. Any 
conflict over the test results will be resolved by the CQA Engineer and the Owner. All perforations 
in the fill will be backfilled in accordance with the General Specifications. 

If an in-place density test result fails to meet specifications, a confirmatory test will be performed 
immediately adjacent to the failed test. If the confirmatory test meets or exceeds specifications then a 
second confirmatory test will be performed at a second location immediately next to the failed test. If 
the second confirmatory test also meets or exceeds specifications then the area will be declared as 
meeting project specifications and the confirmatory tests will be reported. In the event that either 
confirmatory test fails to meet specifications, then additional testing will be performed to identify the 
limits of the area that does not meet project specifications. 

If a defective area is discovered in the fill, the CQA Engineer will determine the extent and nature of 
the defect. If the defect is indicated by an unsatisfactory test result, the CQA Engineer will determine 
the extent of the defective area by additional tests, observations, a review of records, or other means 
that the CQA Engineer deems appropriate. If the defect is related to adverse site conditions, such as 
excessively wet soils or surface desiccation, the CQA Engineer will define the limits and nature of the 
defect by testing or observation. After the extent and nature of a defect is determined, the CQA 
Engineer will notify the Owner, and verify that the deficiency is corrected by the Contractor before 
any additional work is performed in the area of the deficiency. 

2.4 ·SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA survey. 
The CQA Surveyor will independently survey the excavation to confirm that the grades and 
elevations in the field agree with those shown on the Construction Drawings. CQA Surveys will be 
conducted in accordance with the requirements described in Part 14 of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 
CQA Surveyor and the CQA Engineer. The CQA Engineer and the Owner will review and approve 
the survey results before the next phase of the lining system is constructed. 

3.0 PREPARED SUBGRADE 

3.1 PREPARED SUBGRADE PLACEMENT AND COMPACTION 

The CQA Engineer will verify and document that the prepared subgrade is constructed to the 
elevations, grades, and thicknesses shown on the Construction Drawings, with material meeting the 
requirements of the General Specifications as determined by the test methods and frequencies 
specified within this CQA Plan. 

Prior to the placement of the prepared subgrade, the CQA Engineer will verify and document that: 
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• All or an approved portion of the excavation are complete, and that a survey has been 
conducted to verify that the subgrade grades and elevations conform to the Construction 
Drawings; 

• The subgrade meets specifications as determined by the test requirements of this CQA 
Plan; 

• The surface of the subgrade is free of debris, wet and soft areas, ponded water, 
vegetation, mud, ice or frozen material; and, 

• If frozen subgrade material is encountered, it is removed and replaced in accordance with 
the General Specifications. 

During placement and compaction of the prepared subgrade, the CQA Engineer will verify and 
document that: 

• Close inspection of the placement and compaction of the prepared subgrade with 
earthmoving equipment is performed by the CQA Engineer; 

• The prepared subgrade material meets the requirements of the General Specifications as 
determined by the CQA testing methods and frequency in Table II-2; 

• The prepared subgrade is placed in accordance with the conditions and nurumum 
requirements of the General Specifications; 

• Each lift is compacted to the required thickness and minimum dry unit weight within the 
range of moisture contents established by the General Specifications as determined by 
the CQA testing methods and frequency in Table II-2; 

• The Contractor uses the compaction equipment and the number of passes specified in 
the General Specifications; 

• Perforations in the prepared subgrade at testing and sampling locations are backfilled in 
accordance with the General Specifications; and, 

• The CQA Engineer will document the properties of the prepared subgrade as 
determined by the test methods and frequency prescribed by this CQA Plan and will 
report any nonconformance with the General Specifications to the Owner. 

3.2 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

Construction quality assurance testing is required of the prepared subgrade, and the Contractor must 
take quality assurance testing into account when planning his construction schedule. Nuclear density 
meter test methods will be used for testing the in-situ compacted dry unit weight and moisture 
content of the materials. Standard Count Calibration, Sand Cone and/ or Rubber Balloon tests and 
oven moisture content tests will be used to calibrate the reading of the nuclear density meter and in 
cases of uncertainty with the nuclear density meter readings. Any discrepancies between test results 
will be resolved by the CQA Engineer and the Owner. The CQA Engineer will conduct moisture, 
and density tests as specified in Table II-2. 
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The testing frequency during prepared subgrade construction may be increased or modified at the 
discretion of the CQA Engineer when visual observations of construction performance indicate 
potential problems. 

During construction, the frequency of testing may be increased by the CQA Engineer during adverse 
weather conditions, if equipment breaks down, at the start and finish of grading, if the material fails 
to meet the requirements of the General Specifications, or the extent of the work area is reduced. 

If an in-place density test result fails to meet specifications, a confirmatory test will be performed 
immediately adjacent to the failed test. If the confirmatory test meets or exceeds specifications then a 
second confirmatory test will be performed at a second location immediately next to the failed test. If 
the second confirmatory test also meets or exceeds specifications then the area will be declared as 
meeting project specifications and the confirmatory tests will be reported. In the event that either 
confirmatory test fails to meet specifications, then additional testing will be performed to identify the 
limits of the area that does not meet project specifications. 

If a defective area is discovered in the prepared subgrade, the CQA Engineer will determine the 
extent and nature of the defect. If the defect is indicated by an unsatisfactory test result, the CQA 
Engineer will determine the extent of the defective area by additional tests, observations, a review of 
records, or other means that the CQA Engineer deems appropriate. If the defect is related to adverse 
site conditions, such as excessively wet soils or surface desiccation, the CQA Engineer will define the 
limits and nature of the defect by testing or observation. After the extent and nature of a defect is 
determined and has been remedied by the Contractor, the CQA Engineer will verify that the 
deficiency is corrected by retesting repaired areas before any additional work is performed by the 
Contractor in the area of the deficiency. 

Based on the requirements of the General Specifications, the Contractor will be required to use all 
means necessary to protect all prior work, as well as all materials and completed work of other 
Sections. In the event of damage, the Contractor will be required to immediately make all repairs and 
replacements necessary. The CQA Engineer will verify and document that all damages are repaired. 

3.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 
The CQA Surveyor will independently survey the elevations and grades of the clay liner surfaces, and 
to confirm that the lines and elevations in the field agree with those shown on the Construction 
Drawings. CQA surveys will be conducted in accordance with the requirements described in Part 14 
of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 
CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The owner and the CQA 
Engineer will approve the survey results before the next phase of the liner system (geomembrane 
installation) is constructed. 

4.0 CLAY LINERS 

4.1 CLAY LINER PLACEMENT AND COMPACTION 

The CQA Engineer will verify and document that the clay liner is constructed to the elevations, 
grades, and thicknesses shown on the Construction Drawings, with material meeting the requirements 
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of the General Specifications as determined by the test methods and frequencies specified within this 

CQAPlan. 

Prior to the placement of the clay liner, the CQA Engineer will verify and document that: 

• That a test fill has been constructed with the proposed liner material and production 

scale equipment to confirm processing and placement procedures. In addition, fidd and 

laboratory testing shall be completed on the test fill to confirm clay placement 
specifications will achieve the specified permeability. A test fill plan is presented in 

Appendix A. 

• All or an approved portion of the excavation are complete, and that a survey has been 
conducted to verify that the subgrade grades and elevations conform to the Construction 
Drawings; 

• The subgrade meets specifications as determined by the test requirements of this CQA 
Plan; 

• The surface of the subgrade is free of debris, wet and soft areas, ponded water, 
vegetation, mud, ice or frozen material; and, 

• If frozen subgrade material is encountered, it is removed and replaced in accordance with 
the General Specifications. 

During placement and compaction of the clay liner, the CQA Engineer will verify and document that: 

• Close observation of the placement and compaction of clay liner material with 
earthmoving equipment is performed by the CQA Engineer; 

• The clay liner material meets the requirements of the General Specifications as 

determined by the CQA testing methods and frequency in Table II-3; 

• The clay liner is placed in accordance with the conditions and minimum requirements of 

the General Specifications; 

• Each lift is compacted to the required thickness and minimum dry unit weight within the 

range of moisture contents established by the General Specifications as determined by 

the CQA testing methods and frequency in Table II-3; 

• The Contractor uses the compaction equipment and the number of passes specified in 
the General Specifications; 

• Thin-walled (i.e., Shelby tube) samples of clay liner material are collected and laboratory 

permeability testing is performed at the frequency specified in Table II-3; 

• Perforations in the clay liner at testing and sampling locations are backfilled m 

accordance with the General Specifications; and, 

• Excessive wrinkles in the geosynthetic components underlying the clay have been 
"worked" out. 
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The CQA Engineer will document the properties of the clay soil as determined by the test methods 
and frequency prescribed by this CQA Plan and will report any nonconformance with the General 
Specifications to the Owner. 

4.2 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

Extensive construction quality assurance testing is required of the clay liners, and the Contractor must 
take quality assurance testing into account when planning his construction schedule. Nuclear density 
meter test methods will be used for testing the in-situ compacted dry unit weight and moisture 
content of the clay materials. Standard Count Calibration, Sand Cone and/ or Rubber Balloon tests 
and oven moisture content tests will be used to calibrate the reading of the nuclear density meter and 
in cases of uncertainty with the nuclear density meter readings. Any discrepancies between test 
results will be resolved by the CQA Engineer and the Owner. Thin-walled (i.e., Shelby) tube samples 
will be collected for hydraulic conductivity testing. At the request of the CQA Engineer, on-site 
construction equipment operated by the Contractor will be used to slowly push the sample tube 
through the clay layer. The CQA Engineer will conduct moisture, density, and hydraulic conductivity 
tests as specified in Table II-3. 

The testing frequency during clay liner construction may be increased or modified at the discretion of 
the CQA Engineer when visual observations of construction performance indicate potential problems 
or when field experience with the proposed soil liner material have been obtained. 

During construction, the frequency of testing may be increased by the CQA Engineer during adverse 
weather conditions, if equipment breaks down, at the start and finish of grading, if the material fails 
to meet the requirements of the General Specifications, or the extent of the work area is reduced. 
All perforations in the clay liner at nuclear density test probe locations will be backfilled by the CQA 
Engineer with clay liner material and compacted by hand tamping. All perforations at sand cone or 
rubber balloon test locations, Shelby tube sample locations, and test pit locations will be backfilled by 
the Contractor with clay liner material and compacted in accordance with the specifications for clay 
liner. 

If an in-place density test results fail to meet specifications, a confirmatory test will be performed 
immediately adjacent to the failed test. If the confirmatory test meets or exceeds specifications then a 
second confirmatory test will be performed at a second location immediately next to the failed test. If 
the second confirmatory test also meets or exceeds specifications then the area will be declared as 
meeting project specifications and the confirmatory tests will be reported. In the event that either 
confirmatory test fails to meet specifications, then additional testing will be performed to identify the 
limits of the area that does not meet project specifications. 

If a defective area is discovered in the clay liner, the CQA Engineer will determine the extent and 
nature of the defect. If the defect is indicated by an unsatisfactory test result, the CQA Engineer will 
determine the extent of the defective area by additional tests, observations, a review of records, or 
other means that the CQA Engineer deems appropriate. If the defect is related to adverse site 
conditions, such as excessively wet soils or surface desiccation, the CQA Engineer will define the 
limits and nature of the defect by testing or observation. After the extent and nature of a defect is 
determined and has been remedied by the Contractor, the CQA Engineer will verify that the 
deficiency is corrected by retesting repaired areas before any additional work is performed by the 
Contractor in the area of the deficiency. 
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Based on the requirements of the General Specifications, the Contractor will be required to use all 
means necessary to protect all prior work, as well as all materials and completed work of other 
Sections. In the event of damage, the Contractor will be required to immediately make all repairs and 
replacements necessary. The CQA Engineer will verify and document that all damages are repaired. 

4.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 
The CQA Surveyor will independently survey the elevations and grades of the clay liner surfaces, and 
to confirm that the lines and elevations in the field agree with those shown on the Construction 
Drawings. CQA surveys will be conducted in accordance with the requirements described in Part 14 
of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 
CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The Owner and the 
CQA Engineer will approve the survey results before the next phase of the liner system 
(geomembrane installation) is constructed. 

5.0 DRAINAGE GRAVEL 

5.1 SUPPLIER 

The Contractor will require that the drainage gravel Supplier provide the CQA Engineer with quality 
control test results and a written certification signed by a responsible party of the Supplier that the 
tests required by the General Specifications have been performed on the material to be delivered to 
the site. 

The CQA Engineer will examine the tests results and report any deviations to the Owner. If the 
drainage gravel supplier cannot provide test results required by the general specifications, then the 
CQA Engineer may perform or arrange to perform the tests. 

5.2 CONFORMANCE EVALUATION 

The test methods and frequency for CQA conformance testing of the drainage gravel are specified in 
Table II-4. 

If the material fails to meet the requirements of the General Specifications, the CQA Engineer will 
perform sufficient sampling and testing to identify the extent of the nonconforming material at the 
expense of the Contractor. Nonconforming material will be removed from the site. 

5.3 PLACEMENT AND COMPACTION 

The CQA Engineer will verify and document that the drainage gravel is constructed to the elevations, 
grades, and thicknesses shown on the Construction Drawings, with material meeting the requirements 
of the General Specifications as determined by the test methods and frequencies specified within this 
CQAPlan. 

Prior to the placement of the drainage gravel, the CQA Engineer will verify and document that: 
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• The underlying geosynthetic layers are free of holes, tears, excessive wrinkles, or foreign 
objects; and, 

• All work on underlying layers is complete and accepted by the Owner. 

During placement and compaction of the drainage gravel, the CQA Engineer will verify and 
document that: 

• Drainage gravel material satisfies the requirements of the General Specifications as 
determined by the testing prescribed within the CQA Plan; 

• Drainage gravel material is spread before 12:00 noon, unless otherwise approved by the 
Owner; 

• The equipment wheel ground pressure versus the material thickness requirements given 
in the General Specifications are complied with; 

• The drainage gravel is placed in a manner so that the maximum material drop height is in 
accordance with the General Specifications; 

• Close observation of the placement and compaction of drainage gravel with earth 
moving equipment is performed; and, 

• The drainage gravel is compacted utilizing the equipment and number of passes specified 
in the General Specifications. 

5.4 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

No density tests will be conducted on the drainage gravel. If the CQA Engineer suspects damage to 
pipes or underlying geosynthetic, the contractor will be required to expose the potentially damaged 
materials and repair any observed damage. 

5.5 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform CQA surveys. The 
CQA surveyor will independendy survey the elevations and grades of the top of the drainage gravel, 
and to confirm that the grades and elevations in the field agree with those shown on the Construction 
Drawings. The CQA surveys will be performed in accordance with the requirements described in 
Part 14 of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 
CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The Owner and CQA 
Engineer will approve the survey results before the next phase of the lining system is constructed. 

6.0 ROAD BASE 

6.1 SUPPLIER 

The Contractor will provide the CQA Engineer with quality control test results and a written 
certification signed by a responsible party of the road base Supplier that the tests required by the 
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General Specifications have been performed on material representative of that which is to be 
delivered to the site. 

The CQA Engineer will examine the tests results and report any deviations from the General 
Specifications to the Owner. If the road base Supplier cannot provide test results required by the 
General Specifications, then the CQA Engineer may perform or arrange to perform the tests. 

6.2 CONFORMANCE EVALUATION 

The test methods and frequency for CQA testing of the road base is specified in Table II-5. 

If the gravel fails to meet the requirements of the General Specifications, the CQA Engineer will 
perform sufficient sampling and testing to identify the extent of the nonconforming material with the 
cost of such tests borne by the Contractor. Nonconforming material will be removed from the site. 

6.3 PLACEMENT 

The CQA Engineer will verify and document that the road base is constructed to the elevations, 
grades, and thicknesses shown on the Construction Drawings, with material meeting the requirements 
of the General Specifications as determined by the test methods and frequencies specified within this 
CQA Plan. 

Prior to the placement of the road base, the CQA Engineer will verify and document that: 

• The underlying geotextile is free of holes, tears, excessive wrinkles, or foreign objects; 
and, 

• All work on underlying layers is complete and accepted by the Owner. 

During placement of the road base, the CQA Engineer will verify and document that: 

• Close observation of the placement of road base with earth-moving equipment is 
performed; 

• The road base is suitable and meets the requirements of the General Specifications as 
determined by the test methods and frequency prescribed within this CQA Plan; and, 

• The road base is placed in accordance with the General Specifications. 

6.4 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

Nuclear density tests will be used for testing the in-situ dry unit weight and moisture content of the 
road base. If the CQA Engineer suspects damage to underlying geosynthetics, the Contractor will be 
required to expose the potentially damaged materials and repair any observed damage. 

7.0 COVER SOIL 

7.1 PLACEMENT AND COMPACTION 
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The CQA Engineer will verify and document that the cover soil is constructed to the elevations, 

grades, and thicknesses shown on the Construction Drawings, with material meeting the requirements 

of the General Specifications as determined by the test methods and frequencies specified within this 

CQA Plan. 

Prior to the placement of the cover soil, the CQA Engineer will verify and document that: 

• All or an approved portion of the waste filling plan is complete, and that a survey has 

been conducted to verify that the waste grades and elevations conform to the 

Construction Drawings; 

• The surface of the subgrade is free of debris, wet and soft areas, ponded water, 

vegetation, mud, ice or frozen material; and, 

During placement and compaction of the cover soil, the CQA Engineer will verify and document 

that: 

• Close observation of the placement and compaction of cover soil with earthmoving 

equipment is performed by the CQA Engineer; 

• The cover soil meets the requirements of the General Specifications as determined by the 

CQA testing methods and frequency in Table II-6; 

• The cover soil is placed in accordance with the conditions and minimum requirements of 

the General Specifications; 

• Each lift is compacted to the required thickness and minimum dry unit weight within the 

range of moisture contents established by the General Specifications as determined by 

the CQA testing methods and frequency in Table II-6; 

• The Contractor uses the compaction equipment and the number of passes specified in 

the General Specifications; and, 

• The CQA Engineer will document the properties of the cover soil as determined by the 

test methods and frequency prescribed by this CQA Plan and will report any 

nonconformance with the General Specifications to the Owner. 

7.2 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

Nuclear density tests will be used for testing the in-situ unit weight and moisture content of the cover 

soil. 

The Contractor will be required to use all means necessary to protect all prior work, as well as all 

material and completed work of other Sections. In the event of damage, the Contractor will be 

required to immediately make all repairs and replacements necessary. The CQA Engineer will verify 

and document that all damages are repair. 
7.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 

The CQA Surveyor will independently survey the elevations and grades of the cover soil to confirm 
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that the lines and elevations in the field agree with those shown on the Construction Drawings. CQA 
surveys will be conducted in accordance with the requirements described in Part 14 of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 
CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The Owner and the 
CQA Engineer will approve the survey results before the next phase of construction. 

8.0 VEGETATIVE COVER 

8.1 PLACEMENT AND COMPACTION 

The CQA Engineer will verify and document that the vegetative cover is constructed to the 
elevations, grades, and thicknesses shown on the Construction Drawings, with material meeting the 
requirements of the General Specifications as determined by the test methods and frequencies 
specified within this CQA Plan. 

Prior to the placement of the vegetative cover, the CQA Engineer will verify and document that: 

• All work on underlying layers is complete and accepted by Owner; and, 

• The underlying geocomposite is free of holes, team, excessive wrinkles, or foreign 
objects. 

During placement and compaction of the vegetative cover, the CQA Engineer will verify and 
document that: 

• Close observation of the placement and compaction of vegetative cover with 
earthmoving equipment is performed; 

• The vegetative cover meets the requirements of the General Specifications as determined 
by the CQA testing methods and frequency in Table II-7; 

• The vegetative cover is placed in accordance with the conditions and nurumum 
requirements of the General Specifications; 

• The Contractor uses the compaction equipment and the number of passes specified in 
the General Specifications; and, 

• The CQA Engineer will document the properties of the vegetative cover as determined 
by the test methods and frequency prescribed by this CQA Plan and will report any 
nonconformance with the General Specifications to the Owner. 

8.2 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

The Contractor will be required to use all means necessary to protect all prior work, as well as all 
material and completed work of other Sections. In the event of damage, the Contractor will be 
required to immediately make all repairs and replacements necessary. The CQA Engineer will verify 
and document that all damages are repair. 

8.3 SURVEYING 
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A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 

The CQA Surveyor will independently survey the elevations and grades of the vegetative cover to 

confirm that the lines and elevations in the field agree with those shown on the Construction 

Drawings. CQA surveys will be conducted in accordance with the requirements described in Part 14 

of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 

CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The Owner and the 

CQA Engineer will approve the survey results before the next phase of construction. 

9.0 PIPE BEDDING SAND 

9.1 PLACEMENT AND COMPACTION 

The CQA Engineer will verify and document that the pipe bedding is constructed to the elevations, 

grades, and thicknesses shown on the Construction Drawings, with material meeting the requirements 

of the General Specifications as determined by the test methods and frequencies specified within this 

CQAPlan. 

Prior to the placement of the pipe bedding sand, the CQA Engineer will verify and document that 

• All work on underlying layers is complete and accepted by the Owner; and, 

• The underlying geotextile is free of holes, tears, excessive wrinkles, or foreign objects. 

During placement and compaction of the pipe bedding sand, the CQA Engineer will verify and 

document that: 

• Close observation of the placement and compaction of pipe bedding with earthmoving 

equipment is performed; 

• The pipe bedding sand meets the requirements of the General Specifications as 

determined by the CQA testing methods and frequency in Table II-8; 

• The pipe bedding sand is placed in accordance with the conditions and nurumum 

requirements of the General Specifications; 

• The Contractor uses the compaction equipment and the number of passes specified in 

the General Specifications; and, 

• The CQA Engineer will document the properties of the pipe bedding sand as determined 

by the test methods and frequency prescribed by this CQA Plan and will report any 

nonconformance with the General Specifications to the Owner. 

9.2 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

The Contractor will be required to use all means necessary to protect all prior work, as well as all 

material and completed work of other Sections. In the event of damage, the Contractor will be 
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required to immediately make all repairs and replacements necessary. The CQA Engineer will verify 
and document that all damages are repair. 

9.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 
The CQA Surveyor will independently survey the elevations and grades of the pipe bedding sand to 
confirm that the lines and elevations in the field agree with those shown on the Construction 
Drawings. CQA surveys will be conducted in accordance with the requirements described in Part 14 
of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 
CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The Owner and the 
CQA Engineer will approve the survey results before the next phase of construction. 

10.0 SELECT SUBBASE 

10.1 PLACEMENT AND COMPACTION 

Prior to the placement of the select subbase, the CQA Engineer will verify and document that: 

• All work on underlying layers is complete and accepted by the Owner; and, 

• The underlying geocomposite is free of holes, tears, excessive wrinkles, or foreign 
objects. 

During placement and compaction of the select subbase, the CQA Engineer will verify and document 
that: 

• Close observation of the placement and compaction of select subbase with earthmoving 
equipment is performed by the CQA Engineer; 

• The select subbase meets the requirements of the General Specifications as determined 
by the CQA testing methods and frequency in Table II-9; 

• The select subbase is placed in accordance with the conditions and tl11tl11llum 
requirements of the General Specifications; 

• Each lift is compacted to the required thickness and minimum dry unit weight within the 
range of moisture contents established by the General Specifications as determined by 
the CQA testing methods and frequency in Table II-9; 

• The Contractor uses the compaction equipment and the number of passes specified in 
the General Specifications; and, 

• The CQA Engineer will document the properties of the select subbase as determined by 
the test methods and frequency prescribed by this CQA Plan and will report any 
nonconformance with the General Specifications to the Owner. 

10.2 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

II-13 
December 1997 (Revised March 2002) 



FINAL CQA PIAN 

Triassic Park Waste Disposal Facility 

Section II: SOILS CONSTRUCTION QUALI1Y ASSURANCE 

Nuclear density tests will be used for testing the in-situ unit weight and moisture content of the select 

subbase. 

The Contractor will be required to use all means necessary to protect all prior work, as well as all 

material and completed work of other Sections. In the event of damage, the Contractor will be 

required to immediately make all repairs and replacements necessary. The CQA Engineer will verify 

and document that all damages are repair. 

10.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 

The CQA Surveyor will independently survey the elevations and grades of the select subbase to 

confirm that the lines and elevations in the field agree with those shown on the Construction 

Drawings. CQA surveys will be conducted in accordance with the requirements described in Part 14 

of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 

CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The Owner and the 

CQA Engineer will approve the survey results before the next phase of construction. 

11.0 SUBBASE 

11.1 PLACEMENT AND COMPACTION 

The CQA Engineer will verify and document that the subbase is constructed to the elevations, grades, 

and thicknesses shown on the Construction Drawings, with material meeting the requirements of the 

General Specifications as determined by the test methods and frequencies specified within this CQA 

Plan. 

Prior to the placement of subbase, the CQA Engineer will verify and document that: 

• All work on underlying layers is complete and accepted by the Owner. 

During placement and compaction of the subbase, the CQA Engineer will verify and document that 

• Close observation of the placement and compaction of subbase with earthmoving 

equipment is performed by the CQA Engineer; 

• The subbase meets the requirements of the General Specifications as determined by 

the CQA testing methods and frequency in Table II-10; 

• The subbase is placed in accordance with the conditions and minimum requirements 

of the General Specifications; 

• Each lift is compacted to the required thickness and minimum dry unit weight 

within the range of moisture contents established by the General Specifications as 

determined by the CQA testing methods and frequency in Table II-10; and, 
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• The Contractor uses the compaction equipment and the number of passes specified 
in the General Specifications; 

• The CQA Engineer will document the properties of the subbase as determined by 
the test methods and frequency prescribed by this CQA Plan and will report any 
nonconformance with the General Specifications to the Owner. 

11.2 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

Nuclear density tests will be used for testing the in-situ unit weight and moisture content of the 
subbase. 

The Contractor will be required to use all means necessary to protect all prior work, as well as all 
material and completed work of other Sections. In the event of damage, the Contractor will be 
required to immediately make all repairs and replacements necessary. The CQA Engineer will verify 
and document that all damages are repair. 

11.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 
The CQA Surveyor will independently survey the elevations and grades of the subbase to confirm 
that the lines and elevations in the field agree with those shown on the Construction Drawings. CQA 
surveys will be conducted in accordance with the requirements described in Part 14 of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 
CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The Owner and the 
CQA Engineer will approve the survey results before the next phase of construction. 

12.0 FOUNDATION SAND 

12.1 PLACEMENT AND COMPACTION 

The CQA Engineer will verify and document that the foundation sand is constructed to the 
elevations, grades, and thicknesses shown on the Construction Drawings, with material meeting the 
requirements of the General Specifications as determined by the test methods and frequencies 
specified within this CQA Plan. 

Prior to the placement of the foundation sand, the CQA Engineer will verify and document that: 

• All work on underlying layers is complete and accepted by the Owner; and, 

• The underlying geomembrane is free of holes, tears, excessive wrinkles, or foreign 
objects. 

During placement and compaction of the foundation sand, the CQA Engineer will verify and 
document that: 

• Close observation of the placement and compaction of foundation sand with 
earthmoving equipment is performed; 
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• The foundation sand meets the requirements of the General Specifications as determined 

by the CQA testing methods and frequency in Table II-11; 

• The foundation sand is placed in accordance with the conditions and muurnum 
requirements of the General Specifications; 

• Each lift is compacted to the required thickness and minimum dry unit weight within the 
range of moisture contents established by the General Specifications as determined by 

the CQA testing methods and frequency in Table II-11; 

• The Contractor uses the compaction equipment and the number of passes specified in 

the General Specifications; and, 

• The CQA Engineer will document the properties of the foundation sand as determined 

by the test methods and frequency prescribed by this CQA Plan and will report any 
nonconformance with the General Specifications to the Owner. 

12.2 CONSTRUCTION QUALITY ASSURANCE EVALUATION 

Nuclear density tests will be used for testing the in-situ unit weight and moisture content of the 

foundation sand. 

The Contractor will be required to use all means necessary to protect all prior work, as well as all 

material and completed work of other Sections. In the event of damage, the Contractor will be 

required to immediately make all repairs and replacements necessary. The CQA Engineer will verify 

and document that all damages are repair. 

12.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 

The CQA Surveyor will independently survey the elevations and grades of the foundation sand to 

confirm that the lines and elevations in the field agree with those shown on the Construction 

Drawings. CQA surveys will be conducted in accordance with the requirements described in Part 14 

of Section II. 

The results of the survey conducted by the CQA Surveyor will be compiled in a report signed by the 

CQA Surveyor and the CQA Engineer, and will be reviewed by the Owner. The Owner and the 

CQA Engineer will approve the survey results before the next phase of construction. 

13.0 PROTECTIVE SOIL LAYER 

13.1 PLACEMENT AND COMPACTION 

The CQA Engineer will verify and document that the protective soil layer is constructed to the 

elevations, grades, and thicknesses shown on the Construction Drawings, with material meeting the 

requirements of the General Specifications as determined by the test methods and frequencies 

specified within this CQA Plan. 
Prior to the placement of the protective soil layer, the CQA Engineer will verify and document that: 

11-16 
December 1997 (Revised March 2002) 

I I 



FINAL CQA PLAN 
Triassic Park Waste Disposal Facility 

Section II: SOILS CONSTRUCTION QUALI1Y ASSURANCE 

• The underlying geocomposite 1s free of holes, tears, excessive wrinkles, or foreign 
objects; and, 

• All work on underlying layers is complete and accepted by the Owner. 

During placement of the protective soil layer, the CQA Engineer will verify and document that 

• The soil is suitable and satisfies the requirements of the General Specifications as 
determined by the test methods and frequencies prescribed in Table 11-12; 

• The protective soil is placed in accordance with the General Specifications; 

• The lift thicknesses and total thickness of the protective soil layer agree with the 
requirements of the General Specifications; 

• If excessive wrinkles begin to develop in the underlying geosynthetics during material 
placement or spreading, the wrinkles are worked out prior to continued placement 
operations; 

• The protective soil layer is lightly compacted as described in the General Specifications; 

• The protective soil is placed on the side slopes to the limits shown on the construction 
drawings; and, 

• No protective soil layer material is placed or compacted during periods of unfavorable 
weather conditions. 

13.2 CONFORMANCE EVALUATION 

There are no CQA testing requirements for the protective soil layer, other than thickness 
requirements. 

If damage to underlying geosynthetics is expected, the CQA Engineer will require that the overlying 
protective soil layer material be removed to expose the geosynthetics. 

The Contractor will be required to use all means necessary to protect all prior work, as well as all 
materials and completed work of other Sections. In the event of damage, the Contractor will be 
required to immediately make all repairs and replacements necessary. The CQA Engineer will verify 
and document that all damages are repaired. 

13.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will perform the CQA surveys. 
The CQA surveyor will independently survey the elevations and grades of the top of the protective 
soil layer on the base and side-slopes of the landfill, and to confirm that the grades and elevations in 
the field agree with those shown on the Construction Drawings. The CQA surveys will be performed 
in accordance with the requirements described in Part 14 of Section II. The results of the survey 
conducted by the CQA Surveyor will be compiled in a report signed by the CQA Surveyor and the 
CQA Engineer, and will be reviewed by the Owner. 
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14.0 SURVEYING 

The Surveyor will be required to survey each soil layer of the liner system and cover system (except 
the vegetative soil cover) for the landfill or surface impoundment in accordance with the 
requirements of the General Specifications. If required by the Owner, a Record Drawing will be 
submitted by the Surveyor before the placement of the next liner system layer. The surveys will be 
conducted at a 100 foot grid for slopes greater than 2S percent and at SO foot grid for slopes less than 
2S percent. All pipes for leachate detection, collection and/ or removal will be surveyed at start and 
end points and at SO foot intervals in between. The CQA survey will include enough information to 
confirm that the following features of the landfill or surface impoundment are constructed in 
accordance with the Construction Drawings: 

• Toe of slope; 
• Crest of slope; 
• Grade breaks; 
• Anchor trench; 
• Leachate collection sump Leak detection sump; 
• Permanent sump (landfills only); and, 
• Perimeter drainage ditches. 

The CQA results will be submitted to the Owner for final approval to proceed on the liner system 
construction. 

TABU.U-1 >< 

MINIMUM FREQUENCY OF TESTING FOR CQA EVAlUATION OF 

STRUCTURAL FILL -

Test Freauencv Standard Test Method I 
Material Prooerties 

Modified Proctor 1 oer 5 000 cv olaced (minimum 1 ner source\ ASTM D 1557 

Sieve Analvsis 1 oer 5 000 cv olaced (minimum 1 oer source) ASTM D 422 

I Atterbera Limits 1 oer 5 000 cv olaced fminimum 1 oer sourcel ASTM D 4318 

IN PLACE 

Nuclear Densitv Meter f50 ft. GridJ 

In-Situ Moisture Content 1 oer 2 500 ft2 oer lift ASTM D 3017 II 
In-Situ Drv Unit WeiQht 1 oer 2 500 ft2 oer lift ASTM D 2922 II 
Calibration And Check 

Standard Count Calibration 01 1 per day of fill placement ASTM D 1556/02922 
Sandstone 

Oven Moisture Contents 1 per day of fill placement ASTM D 2216 

(In-Situ Moisture Content) 
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TABI.E,II-2 '' 

, :utNlMUM,,FREQUENCV.OF TESTING lOR 
::;. 

•CQj EVALUAnoN OF PREPAR£D suaoftioe 

Test Frequency Standard Test Method 

Modified Proctor 1 per 250,000 SF ASTM D 1557 

IN PLACE 

Nuclear Density Meter (50 ft. Grid) 

In-Situ Moisture Content 1 per 2,500 ft2 per lift ASTM D 3017 

In-Situ Dry Unit Weight 1 per 2,500 ft2 per lift ASTM D 2922 

Calibration and Check 

Sand Cone (In-Situ Density) 1 per day of fill placement ASTM D 1556 

Oven Moisture Content 

lin-Situ Moisture Content) 1 per day of fill placement ASTM D 2216 

, .. ~ . ... 
Sieve Analvsis 1 per 125,000 ft2 ASTM 0 422 

Atterbera Limits 1 per 125,000 ft2 ASTM D 4318 

TABLE ll-31!MIMMUM FREQUENCY OF TESTING FOR CQA EVALUATION OF CLAY LINER 

Test Frequency Standard Test Method 

Material Properties 

Recompacted Permeability 1 per 5,000 cy placed (minimum 1 per source) ASTM D 5084 

(moisture content and dry density 
inside placement window) 

Sieve Analysis 1 per 1 ,053 cy placed (minimum 1 per source) ASTM D 422 

Atterberg Limits 1 per 1 ,053 cy placed (minimum 1 per source) ASTM 0 4318 

Compaction 1 per 5,263 cy placed (minimum 1 per source) ASTM D 1557 

IN PLACE 

Lift Thickness Before Compaction 1 per 2,500 ft2 per lift Field Measurement 

Nuclear Densfty Metel11 (50 ft. Grid) 

In-Situ Moisture Content 5/ac/lift ASTM D 3017 

In-Situ Dry Unit Weight 5/ac/lift ASTM D 2922 

Calibration and Check 

Sand Cone or Rubber Balloon 1 per 20 nuclear densities ASTM D 1556/D 2167 

(In-Situ Density) 

Oven Moisture Contents 1 per 1 0 nuclear moisture ASTM 0 2216 

(In-situ Moisture Content) 

Permeability 

Shelby tube Samples 1 /acre/lift ASTM D 5084 
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TABl..EU-4 '", 

MtNIMUM FR£CWENCY ()F 1'£Sl1NG 
FORCoA !VALUATION OF DR~1fi.AGE GRAVEL 

Test Frequency Standard Test Method 

Material Properties 

Sieve Analysis 1 per 500 cy placed (minimum 1 per source) ASTM D 422 

Permeability 1 per source ASTM D 2434 

I 
TABL£11·5 

'" 

MINIMUM FRI:QUENCY OF TESTING FOR'CQA EVALUATION OF ROAD BASE" .. "· 

Test I Frequency I Standard Test Method 

Material Properties 

Sieve Analysis I 1 per 1 000 cv placed (minimum 1 per source) I ASTM D 422 
Modified Proctor I 1 per 1000 cv Placed (minimum 1 per source) I ASTM D 1557 

IN PLACE 
-Situ Moisture Content I 1 Qer 300 cv I ASTM D 3017 
-Situ Drv Unit Weight I 1 per 300 cv I ASTM D 2922 

TABLEM 
MINfMuM FREQUENCY OF TESTING FOR CQA EVALUATION OF SOIL COllER 

Test I Frequency I Standard Test Method 

Material Properties 

Sieve Analvsis I 1 per 3000 cv placed (minimum 1 per source) I ASTM D 422 
Atterbera Limits I 1 per 3000 cv placed (minimum 1 per source) I ASTM D 4318 

IN PLACE 
In-Situ Moisture Content I 1 per 300 ft2 per lift I ASTM D 3017 
In-Situ Drv Unit Weiaht I 1 per 300 ft2 oer lift I ASTM D 2922 

TABLE 11-7 
MINIMUM FREQUENCY OF TESTING FOR CQA !VALUATION OF VEGETATIVE COVER 

Test I Frequency I Standard Test Method II 
Material Properties 

Sieve Analvsis I 1 per 3000 cv placed (minimum 1 per source) I ASTM D 422 II 
Atterbera Limits I 1 per 3000 cv olaced (minimum 1 oer source) I ASTM D 4318 II 

TABLE 11·8 

MINIMUM FREQUENCY OF TESTING FOR CQA !VALUATION OF PIPE BEDOING SAND 

Test I I Standard Test Material 
Material Prooerties 

Sieve Analvsis l 1 per 500 cv placed I ASTM D 422 
Atterbera Limits I 1 per 500 cv placed I ASTM D 4318 
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,TABLE 11:..9 
MINIMUM FREQUENCY.OF TESTING fOR COA EVALUATION Of SElECT SUBBASE 

Test I Frequency I Standard Test Method 

Material Properties 

Sieve Analvsis I 1 Per 1 000 cv placed (minimum 1 per source) I ASTM D 422 

Modified Proctor I 1 Per 1 000 cv Placed (minimum 1 Per source) I ASTM D 1557 

IN PLACE 

In-Situ Moisture Content I 1 Per 300 cv I ASTM D 3017 

In-Situ Drv Unit Weioht I 1 per 300 cv I ASTM D 2922 

TABLElf.10 
....... a!MMUM FREQUENCY Of TESTING FOR CQA EVALUATION Of SUBBASE 

Test Frequency Standard Test Method 

Material Properties 

Sieve Analvsis 1 per 1 000 cv placed (minimum 1 per source) ASTM D 422 

Modified Proctor 1 per 1 ,000 cy placed (minimum 1 per source) ASTM D 1557 

IN PLACE 

In-Situ Moisture Content 1 per 300 cy ASTM D 3017 

In-Situ Dry Unit Weight 1 per 300 cy ASTM D 2922 

TABLE 11·11 
MINlMUM FREQUENCY OF TESTING FOR COA EVALUATION O"F FOUNOATlON SAND 

Test I Frequency I Standard Test Method 

Material Properties 

Sieve Analysis I 1 per 1000 CY_IDaced (minimum 1 Per source) I ASTM D 422 ... "' d Proctor I 1 per 1 000 cy placed( minimum 1 per source) I ASTM D 1557 

IN PLACE 

In-Situ Moisture Content I 1 per 300 cv I ASTM D 3017 

In-Situ Drv Unit Weight I 1 per 300 cv I ASTM D 2922 

TABLE tl-12 
MINIMUM FREQUENCY OF TESTING FOR COA EVALUATION OF PROTECTIVE SOIL 

Test I Frequency I Standard Test Method II 
Material Properties 

Sieve Analysis I 1 per 5 000 c;yplaced_lminimum 1 Per source) I ASTM D 422 Jl 
Atterbera Limits I 1 per 5 000 cv placed (minimum 1 per source) I ASTM D 4318 II 
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SECTION Ill - GEOSYNTHETIC CLAY LINER 
CONSTRUCTION QUALITY ASSURANCE 

1.0 GEOSYNTHETIC CLAY LINER MANUFACTURE AND DELIVERY 

1.1 MANUFACTURE AND QUALITY CONTROL 

Prior to the installation of the Geosynthetic Clay Liner (GCL), the Contractor will be required to 
provide the CQA Engineer with the following information from the GCL Manufacturer: 

• The certification required by the General Specifications signed by a responsible party 
employed by the GCL Manufacturer based on sampling interval of 1/ 50,000 ft2; and, 

• The manufacturing quality control certificates for each shift's production of GCL, signed 
by a responsible party employed by the GCL Manufacturer (such as the production 
manager). The quality control certificates will include: 

Roll numbers and identification; and, 

Sampling procedures and results of quality control tests specified by the General 
Specifications including descriptions of the test methods used for GCL rolls 
assigned to the Triassic Park project. 

The CQA Engineer will verify and document that: 

• The property values certified by the GCL Manufacturer meet all of the specified values 
listed in the General Specifications; 

• The measurements of properties by the GCL Manufacturer are properly documented 
and the test methods used are in accordance with the General Specifications; and, 

• The quality control certificates have been provided at the specified frequency for GCL 
rolls, and each certificate identifies the rolls or batch number related to that certificate .. 

The CQA Engineer will report deviations from the above requirements to the Owner prior to 
installation of the GCL. 

1.2 LABELING 

The CQA Engineer will verify and document that the GCL Manufacturer has labeled each roll of 
GCL as specified in the General Specifications. 

The CQA Engineer will examine GCL rolls upon delivery and deviation from the above requirements 
will be reported to the Owner prior to installation of the GCL. 

1.3 TRANSPORTATION AND HANDLING 

The CQA engineer will observe and document the type of GCL handling equipment used by the 
installer is consistent with handling equipment identified in the general specifications. 
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Upon delivery at the site, the CQA Engineer will conduct a visual inspection of all rolls for defects 
and for damage. This examination will be conducted without unrolling rolls unless visible defects or 
damages are found. The CQA Engineer will indicate to the Owner: 

• Any rolls that should be unrolled to allow for their inspection; 

• Any rolls, or portions thereof, which should be rejected and removed from the site 
because they have severe flaws; and, 

• Any rolls which include minor repairable flaws. 

1.4 STORAGE 

The CQA Engineer will verify and document that storage of the GCL is in accordance with the 
General Specifications. 

1.5 QUALITY ASSURANCE CONFORMANCE TESTING 

Either at the Manufacture's plant or upon delivery of the rolls of GCL, the CQA Engineer will ensure 
that samples are removed at the specified frequency and forwarded to the Geosynthetics CQA 
Laboratory for testing to verify and document conformance with the General Specifications. 

Unless otherwise specified, samples will be taken at a rate of one per lot or one per 100,000 ft2 
whichever is greater. These samples will be tested for: 

• Bentonite Moisture Content ASTM D 4643 
• GCL Grab Strength, Elongation, Per Strength ASTM D 4632 
• GCL Permeability ASTM D 5084 
• GCL Interface Shear Strength ASTM D 5321 

Conformance samples will be taken across the entire width of the roll and will not include the first 3 
feet along the length of the roll. Unless otherwise specified, samples will be 1.5 feet (minimum) long 
by the roll width. The CQA Engineer will mark the machine direction on the samples with an arrow. 

The CQA Engineer will examine all results from laboratory conformance testing and will compare the 
results to the specifications presented in Table 02780-1 of the Specifications. In addition, the CQA 
Engineer will report any nonconformance to the Owner as soon as practical after the test results 
become available. 

The following procedure will apply whenever a sample fails a conformance test that is conducted by 
the Geosynthetics CQA Laboratory: 

• The Contractor will be required to replace the roll (or rolls) of GCL that is not in 
conformance with the specifications with a roll that meets the requirements of the 
General Specifications. 

• The CQA Engineer will ensure that conformance samples are removed for testing by the 
Geosynthetics CQA Laboratory from the closest numerical roll on both sides of the,roll 
from which the failing sample was obtained. These two samples must pass the above 
conformance tests. If either of these samples fail to meet the requirements, samples will 
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be collected from the five numerically closest untested rolls on both sides of the failed 
samples and tested by the Geosynthetics CQA Laboratory. These ten samples must pass 
the above conformance tests. If any of these samples fail, a sample from every roll of 
GCL on site and a sample from every roll that is subsequently delivered from the same 
Manufacturer must be conformance tested by the Geosynthetics CQA Laboratory. The 
cost of all such tests are to be borne by the Contractor. 

The CQA Engineer will document actions taken in conjunction with conformance test failures and 

report all actions to the Owner. 

2.0 GEOSYNTHETIC CLAY LINER INSTALLATION 

2.1 EARTHWORKS 

2.1.1 Surface Preparation 

The Contractor or subcontractor responsible for GCL installation will be required to certify in writing 

that the surface on which the GCL will be installed is acceptable. The certificate of acceptance will be 

required to be given by the Contractor to the CQA Engineer, who will then verify to the Owner that 

the subgrade and/ or clay liner installation is accepted immediatdy prior to commencement of GCL 

installation in the area under consideration. 

After the surface on which the GCL is to be installed has been accepted by the Contractor 

responsible for GCL installation, it will be the CQA Engineer's responsibility to indicate to the 

Owner any change in the underlying layer that may, in accordance with the General Specifications, 

require repair work. If the Owner requires repair work, then it will be the responsibility of the 

Contractor to repair the underlying layer. 

2.1.2 Anchor Trenches 

The CQA Engineer will verify and document that the anchor trench backfill meets the requirements 

of the General Specifications and that the backfill is placed in accordance with the General 

Specifications. 

2.2 GEOSYNTHETIC CLAY LINER DEPLOYMENT 

2.2.1 Field Panel Identification 

A fidd pand is the unit area of GCL which is to be placed in the field, i.e., a field panel is a roll or a 
portion of roll cut in the fidd. 

The CQA Engineer will verify that each fidd panel is given an identification code (number or letter

number) consistent with the layout plan. This identification code will be agreed upon by the Owner, 
and the Contractor. This fidd panel identification code should be as simple and logical as possible. 

(Note: manufacturing plant roll numbers are usually cumbersome and are not related to location in 

the fidd.) It will be the responsibility of the Contractor to ensure that each fidd panel placed is 

marked with the manufacturing plant roll number. The roll number will be marked in the center of 
the pand in a color to allow for easy inspection. 
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The CQA Engineer will establish a table or chart showing correspondence between manufacturing 
plant roll numbers and field panel identification codes. The field panel identification code will be 
used for all CQA records. 

2.2.2 Field Panel Placement 

2.2.2.1 Installation Schedule 

The CQA Engineer will evaluate significant changes in the schedule proposed by the Contractor and 
advise the Owner on the acceptability of that change. The CQA Engineer will verify and document 
that the condition of the underlying layer has not changed detrimentally during installation. Any 
damage to the surface of the underlying layer will be repaired by the Contractor in accordance with 
the General Specifications. 

The CQA Engineer will record the identification code, location, and date of installation of each field 
panel. 

2.2.2.2 Weather Conditions 

The CQA Engineer will verify and document that GCL is not placed during inclement weather 
conditions as specified within the General Specifications. 

Additionally, the CQA Engineer will verify and document that the underlying layer has not been 
damaged by weather conditions. 

2.2.2.3 Damage 

The CQA Engineer will visually observe each panel, after placement, for damage. The CQA 
Engineer will advise the Owner which panels, or portions of panels, should be rejected, repaired, or 
accepted. Damaged panels or portions of damaged panels which have been rejected by the Owner 
will be marked, and their removal from the work area will be documented by the CQA Engineer. 

2.2.2.4 Seam Overlap and Bentonite Seal 

The CQA engineer will observe and document that the seam overlaps and bentonite material placed 
between panels along the seams meet specification guidelines. The CQA engineer will verify overlap 
width and will observe bentonite seal placement. 

2.3 DEFECTS AND REPAIRS 

2.3.1 Identification 

All seams and non-seam areas of the GCL will be inspected by the CQA Engineer for evidence of 
defects, holes, contamination of geotextiles, displaced panels, premature hydration, and any sign of 
contamination by foreign matter. The CQA Engineer will observe and document repair procedures 
described below. 

2.3.2 Repair Procedures 

Prior to cover material placement, damage to the GCL shall be identified and repaired by the installer. 
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Rips or tears may be repaired by completely exposing the affected area, removing all foreign objects 

or soil, and by then placing a patch cut from unused GCL over the damage (damaged material may be 

left in place), with a minimum overlap of 12 inches on all edges. 

Accessory bentonite should be placed between the patch edges and the repaired material at a rate of a 

quarter pound per lineal foot of edge spread in a continuous six inch fillet. 

2.3.2.2 Rip and Tear Repair (Slopes) 

Damaged GCL material on slopes shall be repaired by the same procedures above, however, the 

overlapped edges of the patch should be wide enough to ensure the patch will keep its position 

during backfill or cover operations. 

2.3.2.3 Displaced Panels 

Displaced panels shall be adjusted to the correct position and orientation. The adjusted panel shall 

then be inspected for any geotextile damage or bentonite loss. Damage shall be repaired by the above 

procedure. 

2.3.2.4 Premature Hydration 

If the GCL is subjected to premature hydration, the GCL installer shall notify the CQA Engineer and 

Design Engineer for a site specific determination as to whether the material is acceptable or if 

alternative measures must be taken to ensure the quality of the design dependent upon the degree of 

damage. 
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SECTION IV- GEOMEMBRANE CONSTRUCTION QUALITY 
ASSURANCE 

1.0 GEOMEMBRANE MANUFACTURE AND DELIVERY 

1.1 RESIN 

Prior to the installation of the HDPE geomembrane material, the Contractor will be required to 
provide the CQA Engineer with the following information from the geomembrane Manufacturer: 

• A copy of the quality control certificates issued by the resin Supplier that includes the 
origin (resin Supplier's name and resin production plant), identification (brand name, 
number) the production date of the resin used in the manufacture of the geomembrane 
shipped to the site, and the results of tests conducted to verify that the quality of the 
resin used to manufacture the geomembrane rolls assigned to the project meets the 
General Specifications; and 

• Certification from the geomembrane Manufacturer that no reclaimed polymer is added 
to the resin during the manufacture of the geomembrane to be used in this project; the 
use of polymer recycled during the manufacturing process is permitted if the recycled 
polymer does not exceed 2 percent by weight of the total polymer weight. 

The CQA Engineer will review these documents and report any discrepancies with the above 
requirements to the Owner. 

1.2 GEOMEMBRANE MANUFACTURING QUALITY CONTROL 

Prior to the installation of the HDPE geomembrane, the Contractor will be required to provide the 
CQA Engineer with the following information from the geomembrane Manufacturer: 

• The certification required by the General Specifications signed by a responsible party 
employed by the geomembrane Manufacturer based on sampling interval of 1/50,000 ft2; 

and, 

• The manufacturing quality control certificates for each shift's production of 
geomembrane, signed by a responsible party employed by the geomembrane 
Manufacturer (such as the production manager). The quality control certificates will 
include: 

Roll numbers and identification; and, 

Sampling procedures and results of quality control tests specified by the General 
Specifications including descriptions of the test methods used for geomembrane 
rolls assigned to the Triassic Park project. 

The CQA Engineer will verify and document that: 

• The property values certified by the geomembrane Manufacturer meet all of the specified 
values listed in the General Specifications; 
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• The measurements of properties by the geomembrane Manufacturer are properly 

documented and the test methods used are in accordance with the General 

Specifications; and, 

• The quality control certificates have been provided at the specified frequency for 

geomembrane rolls, and each certificate identifies the rolls or batch number related to 

that certificate. 

The CQA Engineer will report deviations from the above requirements to the Owner prior to 

installation of the geomembrane. 

1.3 LABELING 

The CQA Engineer will verify and document that the geomembrane Manufacturer has labeled each 

roll of geomembrane as specified in the General Specifications. 

The CQA Engineer will examine geomembrane rolls upon delivery and deviation from the above 

requirements will be reported to the Owner prior to installation of the geomembrane. 

1.4 TRANSPORTATION AND HANDLING 

Upon delivery at the site, the CQA Engineer will conduct a visual inspection of all rolls for defects 

and for damage. This examination will be conducted without unrolling rolls unless visible defects or 

damages are found. The CQA Engineer will indicate to the Owner: 

• Any rolls that should be unrolled to allow for their inspection; 

• Any rolls, or portions thereof, which should be rejected and removed from the site 

because they have severe flaws; and, 

• Any rolls which include minor repairable flaws. 

1.5 STORAGE 

The CQA Engineer will verify and document that storage of the geomembrane is in accordance with 

the General Specifications. 

1.6 QUALITY ASSURANCE CONFORMANCE TESTING 

Either at the Manufacture's plant or upon delivery of the rolls of geomembrane, the CQA Engineer 

will ensure that samples are removed at the specified frequency and forwarded to the Geosynthetics 

CQA Laboratory for testing to verify and document conformance with the General Specifications. 

Conformance samples will be taken by the CQA Engineer across the entire width of the roll and will 

not include the first 3 feet. Unless otherwise specified, samples will be 1.5 feet (minimum) long by 

the roll width. The CQA Engineer will mark the direction of the machine used to cut the samples 

with an arrow. 

Unless otherwise specified, samples will be taken at a rate of one per lot or one per 100,000 ft2 

whichever is greater. These samples will be tested for: 
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• Specific gravity 

• Thickness 

• Yield strength and yield elongation 

• Tensile strength and tensile elongation at break 

• Carbon black content 

• Carbon black dispersion 

• Puncture Resistance 

Test shall be conducted in accordance with the test procedure presented in the specification. 

The CQA Engineer will examine all results from laboratory conformance testing and will report any 
nonconformance to the Owner as soon practical after the test results become available. 

The following procedure will apply whenever a sample fails a conformance test that is conducted by 
the CQA Engineer: 

• The Contractor will be required to replace the roll (or rolls) of geomembrane that is in 
nonconformance with the General Specifications with a roll that meets the General 
Specifications. 

• The CQA Engineer will ensure that conformance samples are removed for testing by the 
Geosynthetics CQA Laboratory from the closest numerical roll on both sides of the 
failed roll. These two samples must pass the above conformance tests. If either of these 
samples fail, samples will be collected from the five numerically closest untested rolls on 
both sides of the failed sample and tested by the Geosynthetics CQA Laboratory. These 
ten samples must pass the above conformance tests. If any of these samples fail, a 
sample from every roll of geomembrane on site and every roll subsequently delivered 
from the same Manufacturer must be conformance tested by the Geosynthetics CQA 
Laboratory; the cost of all such additional tests are to be borne by the Contractor. 

The CQA Engineer will document actions taken in conjunction with conformance test failures and 
report all actions to the Owner. 

2.0 GEOMEMBRANE INSTALLATION 

2.1 EARTHWORK 

2.1.1 Surface Preparation 

The Contractor or subcontractor responsible for geomembrane installation will be required to certify 
in writing that the surface on which the geomembrane will be installed is acceptable. 
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The certificate of acceptance will be required to be given by the Contractor to the CQA Engineer, 

who will then verify to the Owner that the subgrade is accepted immediately prior to commencement 
of geomembrane installation in the area under consideration. 

After the surface on which the geomembrane is to be installed has been accepted by the Contractor 
responsible for geomembrane installation, it will be the CQA Engineer's responsibility to indicate to 

the Owner any change in the underlying layer that may, in accordance with the General Specifications, 
require repair work. If the Owner requires repair work, then it will be the responsibility of the 

Contractor to repair the underlying layer. 

2.1.2 Anchor Trenches 

The CQA Engineer will verify and document that the anchor trench backfill meets the requirements 
of the General Specifications and that the backfill is placed in accordance with the General 

Specifications. 

2.2 GEOMEMBRANE DEPLOYMENT 

2.2.1 Layout Drawing 

The Contractor will be required to produce layout drawings which show the geomembrane panel 

configuration, dimensions, details, seam locations, etc. The layout drawings must be approved by the 

Owner prior to the installation of the geomembrane. The layout drawings, as modified and/ or 

approved by the Owner will be part of the specifications, and a copy will be furnished to the CQA 

Engineer. The CQA Engineer will become familiar with the layout drawings. 

2.2.2 Field Panel Identification 

A field panel is the unit area of geomembrane which is to be seamed in the field, i.e., a field panel is a 

roll or a portion of roll cut in the field. 

The CQA Engineer will verify that each field panel is given an identification code (number or letter

number) consistent with the layout plan. This identification code will be agreed upon by the Owner, 

and the Contractor. This field panel identification code should be as simple and logical as possible. 

(Note: manufacturing plant roll numbers are usually cumbersome and are not related to location in 
the field.) It will be the responsibility of the Contractor to ensure that each field panel placed is 

marked with the manufacturing plant roll number. The roll number will be marked in the center of 

the panel in a color to allow for easy inspection. 

The CQA Engineer will establish a table or chart showing correspondence between manufacturing 

plant roll numbers and field panel identification codes. The field panel identification code will be 
used for all CQA records. 

2.2.3 Field Panel Placement 

2.2.3.1 Location 

The CQA Engineer will verify and document that field panels are installed at the locations and 

positions indicated in the Contractor's layout plan, as approved or modified by the Owner. 
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The CQA Engineer will evaluate significant changes in the schedule proposed by the Contractor and 
advise the Owner on the acceptability of that change. The CQA Engineer will verify and document 
that the condition of the underlying layer has not changed detrimentally during installation. Any 
damage to the surface of the underlying layer will be repaired by the Contractor in accordance with 
the General Specifications. 

The CQA Engineer will record the identification code, location, and date of installation of each field 
panel. 

2.2.3.3 Weather Conditions 

The CQA Engineer will verify and document that geomembrane is not placed during inclement 
weather conditions as specified within the General Specifications. 

Additionally, the CQA Engineer will verify and document that the underlying layer has not been 
damaged by weather conditions. 

2.2.3.4 Damage 

The CQA Engineer will visually observe each panel, after placement and prior to seaming, for damage 
(e.g., holes, blisters, creases). The CQA Engineer will advise the Owner which panels, or portions of 
panels, should be rejected, repaired, or accepted. Damaged panels or portions of damaged panels 
which have been rejected by the Owner will be marked, and their removal from the work area will be 
documented by the CQA Engineer. 

2.3 FIELD SEAMING 

2.3.1 Seam Layout 

The CQA Engineer will verify and document that the seam layout shown on the Panel Layout 
Drawing (Part 2.2.1) is consistent with the General Specifications. No panels may be seamed in the 
field without the Owner's approval. In addition, seams not specifically shown on the seam layout 
drawing may not be made without the Owner's prior approval. 

A seam numbering system compatible with the panel numbering system will be agreed upon by the 
Contractor, the Owner, and CQA Engineer. 

2.3.2 Seaming Equipment and Products 

Processes approved by the General Specifications for field seaming are: (i) extrusion seaming; and (ii) 
fusion seaming. Proposed alternate processes will be required to be documented and submitted to 
the Owner for approval. Only seaming apparatus which the Owner has specifically approved by 
make and model will be used. The Contractor will be required to use a pyrometer to ensure that 
accurate temperatures of the extrudate and seamer nozzle are being achieved. 

The extrusion seaming apparatus will be equipped with gauges indicating the temperatures of the 
extrudate and nozzle. The Contractor will be required to provide to the CQA Engineer the 
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Manufacturer's certification that the extrudate is compatible -with the General Specifications and is 

comprised of the same resin as the geomembrane. 

The CQA Engineer -will log ambient temperatures, seaming apparatus temperatures, and extrudate 

temperatures or fusion seaming apparatus speeds. Ambient temperatures -will be measured as 

specified in the General Specifications. 

2.3.3 Seam Preparation 

The CQA Engineer -will verify and document that: 

• Prior to seaming, the seam area is clean and free of moisture, dust, dirt, debris, and 

foreign material; and, 

• Preparation of seams is in accordance -with the General Specifications. 

2.3.4 Weather Conditions for Seaming 

The CQA Engineer -will verify and document that weather conditions for seaming are -within the 

limits specified in the General Conditions. 

2.3.5 Trial Seams 

The Contractor will be required to make trial seams on fragment pieces of geomembrane liner to 

verify that seaming conditions are adequate. The Contractor -will be required to make and test trial 

seams at the frequency and in accordance -with the methods specified in the General Specifications. 

The CQA Engineer -will observe all trial seam procedures. The successful trial seam sample -will be 

assigned a number and marked accordingly by the CQA Engineer, who -will log the date, hour, 

ambient temperature, number of seaming unit, name of seamer, and pass or fail description. The 

sample itself -will be retained only until the construction of the liner is complete and the liner has been 

accepted by the Owner. 

2.3.6 Nondestructive Seam Continuity Testing 

2.3.6.1 Introduction 

Except as other-wise noted in the General Specifications, the Contractor -will nondestructively test all 

field seams over their full length in accordance with the General Specifications. The purpose of 

nondestructive tests is to check the continuity of seams. Continuity testing -will be carried out as the 

seaming work progresses, not at the completion of all field seaming. Nondestructive testing -will not 

be permitted before sunrise or after sunset unless the Contractor demonstrates to the Owner that the 

Contractor has the capabilities to perform continuity testing under reduced light conditions. 

The CQA Engineer will: 

• Observe the continuity testing; 

• Record location, date, test unit number, name of tester, and outcome of all testing; and, 

• Document and inform the Contractor of any required repairs. 
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The Contractor will be required to complete any required repairs in accordance with the General 

Specifications. 

The CQA Engineer will: 

• Observe the repair and re-testing of the repair; 

• Mark on the geomembrane that the repair has been made; and, 

• Document the results. 

The CQA Engineer will verify and document the procedures specified in the General Specifications 

where seams cannot be nondestructively tested. 

The location, date of visual observation, name of tester, and outcome of the test or observation will 
be recorded by the CQA Engineer and reported to the Owner. 

2.3.7 Destructive Seam Testing 

2.3.7 .1 Concept 

Destructive seam tests will be performed at selected locations. The purpose of these tests is to 

evaluate seam strength and integrity. Seam strength testing will be done as the seaming work 

progresses, not at the completion of all field seaming. 

2.3.7 .2 Location and Frequency 

The CQA Engineer will select locations where seam samples will be cut out for laboratory testing. 

The test frequency and locations will be established as follows: 

• Samples will be collected at a minimum frequency of one test location per 500 ft of seam 

length (this minimum frequency is to be determined as an average taken throughout the 

entire landfill or surface impoundment project); and, 

• Test locations will be determined during seaming at the CQA Engineer's discretion; 

selection of such locations may be prompted by suspicion of excess crystallinity, 

contamination, offset seams, or any other potential cause of imperfect seaming. 

The Contractor will not be informed in advance of the locations where the seam samples will be 

taken. 

2.3.7 .3 Sampling Procedure 

The Contractor will be required to cut samples as directed by the CQA Engineer as the seaming 

progresses in order to have laboratory test results before the geomembrane is covered by another 

material. The CQA Engineer will: 

• Observe sample cutting; 
• Assign a number to each sample and mark it accordingly; 

• Record the sample number and location on the panel layout drawing; and, 
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• Record the reason for taking the sample at this location (e.g., routine testing, suspicious 
feature of the geomembrane, etc.). 

All holes in the geomembrane resulting from destructive seam sampling will be covered by the 
Contractor immediately after sampling and repaired in accordance with the repair procedures 
described in the General Specifications. The continuity of the new seams in the repaired area will be 
nondestructively tested according to the General Specifications. 

2.3.7 .4 Size of Samples 

At a given sampling location, two types of samples will be required to be taken by the Contractor. 

First, two specimens for field testing will be taken. Each of these specimens will be 1 inch wide by 6 
to 12 inches long, with the seam centered parallel to the width. The distance between these two 
specimens will be approximately 42 inches. If both specimens pass the field test described in the 
General Specifications, a sample for laboratory testing will be taken. 

The sample for laboratory testing will be required to be taken between the two specimens for field 
testing. The destructive sample will be 12 inches wide by 42 inches long with the seam centered 
lengthwise. The sample will be cut into three parts and distributed as follows: 

• One portion to the Contractor, 12 inches long; 

• One portion to the CQA Engineer for archive storage, 12 inches long; and, 

• One portion to the CQA Engineer for CQA Laboratory testing, 18 inches long. 

Final determination of the sample sizes will be made at the preconstruction meeting. 

2.3.7.5 Field Testing 

The two l-inch wide specimens specified above will be required to be tested in the field, by the 
Contractor, by tensiometer for peel and should not fail in the seam. If any field test sample fails to 
pass, then the procedures outlined in the General Specifications will be required to be followed. 

The CQA Engineer will observe field tests and mark all samples and portions with their number, 
date, and time. 

2.3.7.6 Geosynthetic Construction Duality Assurance Laboratory Testing 

Laboratory destructive test samples will be packaged and shipped to the CQA Laboratory by the 
CQA Engineer in a manner which will not damage the test sample. The CQA Engineer will store the 
archive samples until the completion of the project. Laboratory destructive test samples will be tested 
by the Geosynthetics CQA Laboratory. 

Testing will include "Shear Strength", and "Peel Strength", (AS1M D 443) with l-inch wide strip, 
tested at 2 inches per minute). The minimum acceptable values to be obtained in these tests are those 
indicated in Table 02775-2 of Section 02775 of the General Specifications. At least 5 specimens will 
be tested for each test method. Specimens will be selected alternately by test from the samples (i.e., 
peel, shear, peel, shear). At least 4 out of 5 of the specimens must pass. 
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The Geosynthetics CQA Laboratory will provide test results verbally to the CQA Engineer in a timely 
manner after they receive the samples. The CQA Engineer will review laboratory test results as soon 
as they become available, and inform the Owner of the test results. 

2.3.7.7 Procedures for Destructive Test Failure 

The procedures specified within the General Specifications will be required whenever a sample fails a 
destructive test, whether that test is conducted by the Geosynthetics CQA Laboratory, the 
Contractor's laboratory (if required), or by field tensiometer. The CQA Engineer will verify and 
document that one of the options specified within the General Specifications is followed. 

The CQA Engineer will document all actions taken in conjunction with destructive test failures. 

2.4 DEFECTS AND REPAIRS 

2.4.1 Identification 

All seams and non-seam areas of the geomembrane will be inspected by the CQA Engineer for 
evidence of defects, holes, blisters, undispersed raw materials, and any sign of contamination by 
foreign matter. Because light reflected by the geomembrane helps to detect defects, the surface of the 
geomembrane will be required to be clean at the time of examination. The geomembrane surface will 
be required to be broomed or washed by the Contractor if the amount of dust or mud inhibits 
examination. 

2.4.2 Evaluation 

Each suspect location both in seam and non-seam areas will be required to be either non-destructively 
tested using the methods described in the General Specifications, or repaired as appropriate as 
determined by the CQA Engineer. Each location which fails the non-destructive testing will be 
marked by the CQA Engineer and will be required to be repaired by the Contractor. Materials should 
not be placed over geomembrane locations that have been repaired until the CQA Engineer has 
approved the repair. 

2.4.3 Large Wrinkles 

When seaming of the geomembrane is completed (or when seaming of a large area of the 
geomembrane is completed) and prior to placing overlying materials, the CQA Engineer will visually 
inspect the geomembrane for wrinkles. The CQA Engineer will indicate to the Contractor which 
wrinkles, if any, should be cut and reseamed. The seam thus produced will be tested like any other 
seam. 

2.4.4 Repair Procedures 

Any portion of the geomembrane exhibiting a flaw, or failing a destructive or nondestructive test will 
be repaired by the Contractor in accordance with the applicable method specified within the General 
Specifications. 

2.4.5 Testing of Repairs 

IV-9 
December 1997 (Revised March 2002) 



FINAL CQA PLAN 

Triassic Park Waste Disposal Facility 

Section N: GEOMEMBRANE CONSTRUCTION QUALITY ASSURANCE 

Each repair will be located and logged by the CQA Engineer. Each repair will be non-destructively 

tested using the methods described in the General Specifications as appropriate. Repairs which pass 

the non-destructive test will be considered as an adequate repair. Large caps may be of sufficient 

extent to require destructive testing, at the discretion of the CQA Engineer. Failed tests will require 

the repair to be redone and retested until passing test results are obtained. The CQA Engineer will 
observe the non-destructive testing of repairs and will document the date of the repair and test 

outcome. 

2.5. APPURTENANCES 

The CQA Engineer will verify and document that: 

• Installation of the geomembrane around, and connection of geomembrane to 
appurtenances have been made according to the General Specifications; 

• Extreme care is taken while seaming around appurtenances since neither non-destructive 

nor destructive testing may be feasible in these areas; and, 

• The geomembrane has not been visibly damaged while being connected to 

appurtenances. 

The CQA Engineer will inform the Owner if the above conditions are not fulfilled. 

3.0 SURVEYING 

The CQA Engineer, in conjunction with the Surveyor, will be required to prepare an "as-built" 

Record Drawing for geomembrane installations. It will include the surveyed location of field panels, 

seams (factory and field), repairs, and test locations. 

The CQA results (Record Drawing and certification of Contractor's work) will be submitted to the 

Owner for final review and approval prior to proceeding with construction of any subsequent liner 

system components. 
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SECTION V- FILTER OR CUSHION GEOTEXTILE CONSTRUCTION 
QUALITY ASSURANCE 

1.0 GEOTEXTILES 

1.1 MANUFACTURING 

The Geosynthetics Contractor will be required to provide the CQA Engineer with the following 

information from the geotextile Manufacturer: 

• Certification required by the General Specifications signed by a responsible party 
employed by the geotextile Manufacturer; and, 

• The manufacturing quality control certificates for each shift's production of geotextile 
rolls, which include geotextile roll numbers and identification, sampling procedures, and 
descriptions and results of the quality control tests specified in the General Specifications 

signed by a responsible party employed by the geotextile Manufacturer. 

The CQA Engineer will examine all geotextile Manufacturer's certifications to verify and document 

that the property values listed on the certifications meet or exceed those specified within the General 

Specifications and that proper and complete documentation has been provided by the geotextile 

Manufacturer for all geotextile used at the site. The CQA Engineer will report any deviations from 

the above requirements to the Owner prior to installation of the geotextile. 

1.2 LABELING 

The CQA Engineer will verify and document that the geotextile Manufacturer has labeled all rolls of 

geotextile with the information specified in the General Specifications. 

The CQA Engineer will examine rolls upon delivery and any deviation from the above requirements 

will be reported to the Owner prior to installation of the geotextile. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will observe rolls of geotextile upon delivery at the site and any deviation from 

the requirements specified within the General Specifications will be reported to the Owner. Any 

damaged rolls will be rejected by the CQA Engineer and required to be repaired or replaced by the 

Contractor. 

1.4 CONFORMANCE TESTING 

Either at the Manufacturer's factory or upon delivery of the geotextile rolls, the CQA Engineer will 
ensure that samples are removed and forwarded to the Geosynthetics CQA Laboratory for testing to 

verify and document conformance with the requirements of the General Specifications. 

Conformance samples will be taken across the entire width of the roll and will not include the first 3 

feet along the length of the roll. Unless otherwise specified, samples will be 1.5 feet (minimum) long 

by the roll width. The CQA Engineer will mark the machine direction on the samples with an arrow. 
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Samples will be taken at a rate of one per lot or one per 100,000 ft2, whichever is greater. These 
samples will be tested for: 

• Mass per unit area 

• Grab strength 

• Tear strength 

• Puncture strength 

• Permittivity 

(Note: All tests should be conducted in accordance with the test methods listed in the specification.) 

If the geotextile is being used as a filter, cushion or separator, the samples will also be tested for 
apparent opening size. 

The CQA Engineer will examine all results of laboratory conformance testing and report any 
nonconformance to the Owner as soon as results become available. 

The following procedure will apply whenever a sample fails a conformance test that is conducted by 
the Geosynthetics CQA Laboratory: 

• The Contractor will be required to replace the roll (or rolls) of geotextile that is not in 
conformance with the specifications with a roll that meets the requirements of the 
General Specifications. 

• The CQA Engineer will ensure that conformance samples are removed for testing by the 
Geosynthetics CQA Laboratory from the closest numerical roll on both sides of the roll 
from which the failing sample was obtained. These two samples must pass the above 
conformance tests. If either of these samples fail to meet the requirements, samples will 
be collected from the five numerically closest untested rolls on both sides of the failed 
sample and tested by the Geosynthetics CQA Laboratory. These ten samples must pass 
the above conformance tests. If any of these samples fail, a sample from every roll of 
geotextile on site and a sample from every roll that is subsequently delivered from the 
same Manufacturer must be conformance tested by the Geosynthetics CQA Laboratory. 
The cost of all such tests are to be borne by the Contractor. 

The CQA Engineer will document actions taken in conjunction with conformance test failures and 
report all actions taken to the Owner. 

1.5 HANDLING AND PLACEMENT 

The Geosynthetics Contractor will be required to handle all geotextile in such a manner as to ensure 
the geotextile is not damaged in any way. The CQA Engineer will verify and document compliance 
with the following: 

• Just prior to geotextile placement, the layer that underlies the geotextile, if it is a 
geosynthetic, is clean and free of excessive amounts of dust, dirt, stones, rocks, or other 
obstructions that could potentially damage the liner system. 

• In the presence of excessive wind, the geotextile is weighted with sandbags (or equivalent 
weight approved by the CQA Engineer). 
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• Geotextile is kept under tension to minimize the presence of wrinkles in the geotextile. 

If necessary, the geotextile is positioned by hand after being unrolled to minimize 
wrinkles. 

• Geotextiles are cut using a geotextile cutter approved by the geotextile Manufacturer and 

the CQA Engineer. If in place, special care is taken to protect other materials (such as 

underlying geosynthetics) from damage which could be caused by the cutting of the 
geotextiles. 

• The Contractor takes any necessary precautions to prevent damage to the underlying 
layers during placement of the geotextile. 

• During placement of geotextiles, care is taken not to entrap in the geotextile stones, 
excessive dust, or moisture that could damage the underlying layers, generate clogging of 

drains or filters, or hamper subsequent seaming. 

• Geotextile is not left exposed for a period in excess of 30 days after placement unless a 
longer exposure period is approved by the CQA Engineer and Owner. 

The CQA Engineer will document any noncompliance with the above requirements and report them 

to the Owner. 

1.6 SEAMS AND OVERLAPS 

The CQA Engineer will verify and document that all geotextile seams are oriented, overlapped and 

sewn in accordance with the General Specifications. 

The Contractor will be required to pay close attention at seams to ensure that no protective soil layer 

material could be inadvertently placed beneath the geotextile. 

Sewing will be required to be performed as required in the General Specifications. 

1.7 REPAIR 

The CQA Engineer will verify and document that any holes or tears in the geotextile are repaired in 

accordance with the requirements of the General Specifications. 

The CQA Engineer will document any noncompliance with the above requirements and report it to 

the Owner. 
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SECTION VI - GEOCOMPOSITE CONSTRUCTION 
QUALITY ASSURANCE 

1.0 GEOCOMPOSITES 

1.1 MANUFACTURING 

The Geosynthetics Contractor will be required to provide the CQA Engineer with the following 
information from the geocomposite Manufacturer: 

• Certification required by the General Specifications signed by a responsible party 
employed by the geocomposite Manufacturer; 

• The certification from the geocomposite Manufacturer that no reclaimed polymer was 
added to the resin during the manufacture of the geonet component of the geocomposite 
rolls assigned this project; and, 

• The manufacturing quality control certificates for each shift's production of 
geocomposite rolls which include geocomposite roll numbers and identification, 
sampling procedures, and descriptions and results of quality control tests for the geonet 
specified in the General Specifications signed by a responsible party employed by the 
geocomposite Manufacturer. 

The CQA Engineer will examine all of the geocomposite Manufacturer certifications to verify and 
document that the property values listed on the certifications meet or exceed those specified within 
the General Specifications and that proper and complete documentation has been provided by the 
geocomposite Manufacturer for all geocomposite used at the site. The CQA Engineer will report any 
deviations from the above requirements to the Owner prior to installation of the geocomposite. 

1.2 LABELING 

The CQA Engineer will verify and document that the geocomposite Manufacturer has labeled all rolls 
of geocomposite as specified within the General Specifications. 

The CQA Engineer will examine rolls upon delivery and any deviation from the above requirements 
will be reported to the Owner prior to installation of the geocomposite. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will observe rolls of geocomposite upon delivery at the site and any deviation 
from the requirements of the General Specifications will be reported to the Owner. Any damaged 
rolls will be rejected by the CQA Engineer and required to be repaired or replaced by the Contractor. 

1.4 CONFORMANCE TESTING 

Either at the Manufacturer's plant or upon delivery of the geocomposite rolls, the CQA Engineer will 
ensure that samples are removed and forwarded to the Geosynthetics CQA Laboratory for testing to 
verify and document conformance with the requirements of the General Specifications. 
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Conformance samples will be taken across the entire width of the roll and will not include the first 3 
feet. Unless otherwise specified, samples will be 1.5 feet long (minimwn) by the roll width. The 
CQA Engineer will mark the machine direction on the samples with an arrow. 

Samples will be taken at a rate of one per lot or one per 100,000 ft2, whichever is greater. These 
samples will be tested for: peel strength (ASTM F 904); and hydraulic transmissivity, in accordance 
with the text methods presented in the specification. 

The CQA Engineer will examine all results from laboratory conformance testing and will report any 
nonconformance to the Owner as soon as the results are become available. 

The following procedure will apply whenever a sample fails a conformance test that is conducted by 
the Geosynthetics CQA Laboratory: 

• The Contractor will be required to replace the roll (or rolls) of geocomposite that is not 
in conformance with the specifications with a roll that meets the requirements of the 
General Specifications. 

• The CQA Engineer will ensure that conformance samples are removed for testing by the 
Geosynthetics CQA Laboratory from the closest nwnerical roll on both sides of the 
failed roll. These two samples must pass the above conformance tests. If either of these 
samples fail, samples will be collected from the 5 nwnerically closest untested rolls on 
both sides of the failed sample and tested by the Geosynthetics CQA Laboratory. These 
ten samples must pass the above conformance tests. If any of these samples fail, a 
sample from every roll of geocomposite on site and a sample from every roll that is 
subsequently delivered from the same Manufacturer must be conformance tested by the 
Geosynthetics CQA Laboratory. The cost of such tests is to be borne by the Contractor. 

The CQA Engineer will docwnent actions taken in conjunction with conformance test failures and 
report all actions to the Owner. 

1.5 HANDLING AND PLACEMENT 

The Contractor will be required to handle all geocomposite in such a manner as to ensure it is not 
damaged. The CQA Engineer will verify and docwnent compliance with the following: 

• Just prior to geocomposite placement, the layer that will underlie the geocomposite is 
clean and free of excessive amounts of dust, dirt, stones, rocks, or other obstructions 
that could potentially damage the underlying layers or clog the drainage system. 

• In the presence of excessive wind, the geocomposite is weighted with sandbags (or 
equivalent weight approved by the CQA Engineer). 

• Geocomposite is kept under tension to minimize the presence of wrinkles in the 
geocomposite. If necessary, the geocomposite is positioned by hand after being unrolled 
to minimize wrinkles. 

• Geocomposites are cut using a geocomposite cutter approved by the geocomposite 
Manufacturer and the CQA Engineer. If in place, special care is taken to protect other 
materials from damage which could be caused by the cutting of the geocomposites. 
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• The Geosynthetics Contractor takes all necessary precautions to prevent damage to the 
underlying layers during placement of the geocomposite. 

• Geocomposite is not welded to geomembranes. 

• During placement of clean geocomposite, care is taken not to entrap stones, excessive 
dust, or moisture that could damage the underlying geomembrane, generate clogging of 
drains or filters, or hamper subsequent seaming. 

• A visual examination of the geocomposite is carried out over the entire surface, after 
installation, to ensure that no potentially harmful foreign objects, such as needles, are 
present. 

• Geocomposite is not left exposed for a period in excess of 30 days after placement 
unless a longer exposure period is approved by the CQA Engineer and the Owner. 

The CQA Engineer will document any noncompliance with the above requirements and report it to 
the Owner. 

1.6 SEAMS AND OVERLAPS 

The components of the geocomposite (e.g., geotextile-geonet-geotextile) are not bonded together at 
the ends and edges of the rolls. The CQA Engineer will document that the geocomposite is 
overlapped and secured or seamed in accordance with the General Specifications. 

1.7 REPAIR 

The CQA Engineer will verify that any holes or tears in the geocomposite are repaired in accordance 
with the General Specifications. 

The CQA Engineer will observe any repair, document any noncompliance with the above 
requirements, and report the noncompliance to the Owner. 
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SECTION VII - GEONET CONSTRUCTION QUALITY ASSURANCE 

1.0 GEONET 

1.1 MANUFACTURING 

The Geosynthetics Contractor will be required to provide the CQA Engineer with the following 

information from the geonet Manufacturer: 

• Certifications required by the General Specifications signed by a responsible party employed 

by the geonet Manufacturer; 

• The certification from the geonet Manufacturer that no reclaimed polymer was added to the 

resin during the manufacture of the geonet rolls assigned to this project; and, 

• The manufacturing quality control certificates for each shift's production of geonet rolls, 

which include geonet roll numbers and identification, sampling procedures, and descriptions 

and results of quality control tests for polymer specified in the General Specifications signed 

by a responsible party employed by the geonet Manufacturer. 

The CQA Engineer will examine all geonet Manufacturer's certifications to verify and document that 

the property values listed on the certifications meet or exceed those specified within the General 

Specifications and that proper and complete documentation has been provided by the geonet 

Manufacturer for all geonet used at the site. The CQA Engineer will report any deviations from the 

above requirements to the Owner. 

1.2 LABELING 

The CQA Engineer will verify and document that the geonet Manufacturer has labeled all rolls of 

geonet as specified within the General Specifications. 

The CQA Engineer will examine rolls upon delivery and any deviation from the above requirements 

will be reported to the Owner prior to installation of the geonet. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will observe the rolls of geonet upon delivery at the site and any deviations from 

the requirements specified within the General Specifications will be reported to the Owner. Any 

damaged rolls will be rejected by the CQA Engineer and will be required to be repaired or replaced by 

the Contractor. 

1.4 CONFORMANCE TESTING 

Either at the Manufacturer's plant or upon delivery of the geonet rolls, the CQA Engineer will ensure 

that samples are removed and forwarded to the Geosynthetic CQA Laboratory for testing, to verify 

and document conformance with the requirements of the General Specifications. 
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Conformance samples will be taken across the entire width of the roll and will not include the first 3 
feet. Unless otherwise specified, samples will be 1.5 feet long (minimum) by the roll width. The CQA 
Engineer will mark the machine direction on the samples with an arrow. 

Samples will be taken at a rate of one per lot or one per 100,000 ft2, whichever is greater. These 
samples will be tested for: 

• Polymer specific gravity 
• Carbon black 
• Thickness 
• Transmissivity 
• Polymer melt index 

Tests shall be conducted in accordance with the method indicated in the specification. 

The CQA Engineer will examine all results from laboratory conformance testing and will report any 
nonconformance to the Owner as soon as the results become available. 

The following procedure will apply whenever a sample fails a conformance test that is conducted by 
the Geosynthetics CQA Laboratory: 

• The Contractor will be required to replace the roll (or rolls) of geonet that is not in 
conformance with the specifications with a roll that meets the requirements of the General 
Specifications. 

• The CQA Engineer will ensure that conformance samples are removed for testing by the 
Geosynthetics CQA Laboratory from the closest numerical roll on both sides of the failed 
roll. These two samples must pass the above conformance tests. If either of these samples 
fail, samples will be collected from the five numerically closest untested rolls on both sides of 
the failed sample and tested by the Geosynthetics CQA Laboratory. These ten samples must 
pass the above conformance tests. If any of these samples fail, a sample from every roll of 
geonet on site and a sample from every roll that is subsequently delivered from the same 
Manufacturer must be conformance tested by the Geosynthetics CQA Laboratory. The cost 
of such tests is to be borne by the Contractor. 

The CQA Engineer will document actions taken in conjunction with conformance test failures and 
report all actions taken to the Owner. 

1.5 HANDLING AND PLACEMENT 

The Contractor will handle all geonet in such a manner as to ensure the geonet is not damaged. The 
CQA Engineer will verify and document compliance with the following: 

• The geonet is free of dirt or excessive dust just before installation. 

• Just prior to geonet placement, the geomembrane liner that will underlie the geonet is clean 
and free of excessive amounts of dust, dirt, stones, rocks, or other obstructions that could 
potentially damage the geomembrane or clog the drainage system. 
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• On side slopes, the geonet is secured at the top of the slope then rolled down the slope in 
such a manner as to keep the geonet sheet in tension. If necessary, the geonet is positioned 
by hand after being unrolled to minimize wrinkles. Geonet can be place in the horizontal 
direction (i.e., across the slope) in some special locations (e.g., at the toe of a slope). If an 
extra layer of geonet is required, this extra layer of geonet can be placed in the horizontal 
direction. Such locations will be identified on the Construction Drawings. 

• In the presence of excessive wind, the geonet is weighted with sandbags or the equivalent. 

• Unless otherwise specified, geonet is not welded to geomembrane. 

• Geonet will only be cut using a cutter approved by the geonet Manufacturer and the CQA 
Engineer. If in place, special care is taken to protect underlying geosynthetics from damage 
that could be caused by cutting of the geonet. 

• The Geosynthetics Contractor takes any necessary precautions to prevent damage to 
underlying layers during placement of the geonet. 

• During placement of geonets, care is taken not to entrap in the geonet dirt or excessive dust 
that could cause clogging of the drainage system, and/ or stones that could damage the 
adjacent geomembrane. If dirt or excessive dust is entrapped in the geonet, it is hosed clean 
prior to placement of the next material on top of it. In this regard, care should be taken with 
the handling or sandbags, to prevent rupture or damage of the sandbag. 

• Geonet is not placed in direct contact with textured geomembrane liner unless specifically 
called for in the Construction Drawings. 

The CQA Engineer will document any noncompliance with the above requirements and report it to 
the Owner. 

1.6 STACKING AND JOINING 

Geonet will be stacked and joined in accordance with the Construction Drawings and the General 
Specifications. As a minimum, the CQA Engineer will verify and document that staking, joining and 
overlapping is in accordance with the General Specifications. 

The CQA Engineer will document any noncompliance with the above requirements and report it to 
the Owner. 

1.7 REPAIR 

The CQA Engineer will verify and document that any holes or tears in the geonet are repaired in 
accordance with the General Specifications. 

The CQA Engineer will observe any repair, note any noncompliance with the above requirements and 
report them to the Owner. 
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SECTION VIII - POLYETHYLENE PIPE AND FITTINGS 
CONSTRUCTION QUALITY ASSURANCE 

1.0 POLYETHYLENE PIPE MANUFACTURE AND DELIVERY 

1.1 MANUFACTURING 

Prior to incorporating the polyethylene pipe and fittings into the work the Contractor will be required 

to provide the CQA Engineer 'With the certifications required by the General Specifications signed by 

a responsible party employed by the pipe Manufacturer. 

The CQA Engineer will verify and document that the property values certified by the pipe 

Manufacturer meet the requirements of the General Specifications based on a sampling interval of 

one sample per lot. The CQA Engineer will report any deviations from the above requirements to 

the Owner. 

1.2 LABELING 

The CQA Engineer will verify that the pipe is labeled with the information specified in the General 

Specification. Any deviations from the labeling requirements will be reported to the Owner prior to 

pipe installation. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will verify and document that the pipe and fittings are stored in accordance 'With 

the General Specifications. 

The CQA Engineer will visual inspect the pipe upon delivery at the site and any deviations from the 

requirements of the General Specifications will be reported to the Owner. 

1.4 CONFORMANCE TESTING 

No conformance testing will be conducted on the materials delivered to the site. 

2.0 PIPE INSTALLATION 

2.1 HANDLING AND LAYING 

The CQA Engineer will verify and document that the pipe is installed at the specified locations and 

grades and that placement of backfill around and over the pipe is conducted in accordance with the 

requirements of the General Specifications, and in a manner intended to prevent damage to the pipe. 

The pipe and fittings will be carefully examined before installation by the CQA Engineer. The CQA 

Engineer will verify and document that cracks, damage or defects are not present in the pipe and 

fittings in excess of that allowed by the General Specifications. 

The CQA Engineer will also note the condition of the interior of pipes and fittings. Foreign material 

shall be removed from the pipe interior before it is moved into final position. No pipe will be 
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pennitted to be placed until the CQA Engineer has observed the condition of the pipe. The CQA 
Engineer will document any deviation from the above requirements and report it to the Owner. 

2.2 JOINTS AND CONNECTIONS 

Lengths of pipe will be required to be assembled into suitable installation lengths by the butt-fusion 
process. Butt-fusion refers to the butt-joining of the pipe by softening the aligned faces of the pipe 
ends in a suitable apparatus and pressing them together under controlled pressure. 

The CQA Engineer will spot-monitor butt fusion welding operations to ensure that the Contractor 
follows the General Specifications. 

The CQA Engineer will document any noncompliance with the above requirements and report it to 
the Owner. 

2.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will provide the CQA Surveys. 
The CQA Surveyor will independently survey the fmal elevation of the invert of all polyethylene 
leachate collection pipe (excluding laterals). 

The results of the survey will be compiled in a report signed by the CQA Surveyor and the CQA 
Engineer and will be reviewed by the Owner. The Owner and the CQA Engineer will approve the 
results contained in the report before any subsequent construction that completely covers the pipe 
occurs. 
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SECTION IX· ADS SLOTTED CPT AND N12 
CONSTRUCTION QUALITY ASSURANCE 

1.0 ADS SLOTTED CPT MANUFACTURE AND DELIVERY 

1.1 MANUFACTURING 

Prior to incorporating the slotted CPT into the work the Contractor will be required to provide the 

CQA Engineer with the certifications required by the General Specifications signed by a responsible 

party employed by the pipe Manufacturer. 

The CQA Engineer will verify and document that the property values certified by the pipe 
Manufacturer meet the requirements of the General Specifications based on a sampling interval of 

one sample per lot. The CQA Engineer will report any deviations from the above requirements to 

the Owner. 

1.2 LABELING 

The CQA Engineer will verify that the pipe is labeled with the information specified in the General 

Specification. Any deviations from the labeling requirements will be reported to the Owner prior to 

pipe installation. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will verify and document that the pipe and fittings are stored in accordance with 

the General Specifications. 

The CQA Engineer will visual inspect the pipe upon delivery at the site and any deviations from the 

requirements of the General Specifications will be reported to the Owner. 

1.4 CONFORMANCE TESTING 

No conformance testing will be conducted on the materials delivered to the site. 

2.0 PIPE INSTALLATION 

2.1 HANDLING AND LAYING 

The CQA Engineer will verify and document that the pipe is installed at the specified locations and 

grades and that placement of backfill around and over the pipe is conducted in accordance with the 

requirements of the General Specifications, and in a manner intended to prevent damage to the pipe. 

The pipe and fittings will be carefully examined before installation by the CQA Engineer. The CQA 

Engineer will verify and document that cracks, damage or defects are not present in the pipe and 

fittings in excess of that allowed by the General Specifications. 

The CQA Engineer will also note the condition of the interior of pipes and fittings. Foreign material 

shall be removed from the pipe interior before it is moved into final position. No pipe will be 
permitted to be placed until the CQA Engineer has observed the condition of the pipe. 
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The CQA Engineer will document any deviation from the above requirements and report it to the 
Owner. 

2.2 JOINTS AND CONNECTIONS 

Lengths of pipe will be required to be assembled into suitable installation lengths by split couplers. 
The CQA Engineer will spot-monitor installation of the split couplers to ensure that the Contractor 
follows the General Specifications. The CQA Engineer will document any noncompliance with the 
above requirements and report it to the Owner. 

2.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will provide the CQA Surveys. 
The CQA Surveyor will independendy survey the final elevation of the invert of all slotted CPT. 

The results of the survey will be compiled in a report signed by the CQA Surveyor and the CQA 
Engineer and will be reviewed by the Owner. The Owner and the CQA Engineer will approve the 
results contained in the report before any subsequent construction that completely covers the pipe 
occurs. 
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SECTION X - CORRUGATED METAL PIPE 
CONSTRUCTION QUALITY ASSURANCE 

1.0 CORRUGATED METAL PIPE MANUFACTURE AND DELIVERY 

1.1 MANUFACTURING 

Prior to incorporating the corrugated metal pipe (CMP) into the work the Contractor will be required 

to provide the CQA Engineer with the certifications required by the General Specifications signed by 

a responsible party employed by the pipe Manufacturer. 

The CQA Engineer will verify and document that the property values certified by the pipe 

Manufacturer meet the requirements of the General Specifications based on a sampling interval of 

one sample per lot. The CQA Engineer will report any deviations from the above requirements to 

the Owner. 

1.2 LABELING 

No labels required in specifications. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will verify and document that the pipe and fittings are stored in accordance with 

the General Specifications. 

The CQA Engineer will visual inspect the pipe upon delivery at the site and any deviations from the 

requirements of the General Specifications will be reported to the Owner. 

1.4 CONFORMANCE TESTING 

No conformance testing will be conducted on the materials delivered to the site. 

2.0 CMP INSTALLATION 

2.1 HANDLING AND LAYING 

The CQA Engineer will verify and document that the pipe is installed at the specified locations and 

grades and that placement of backfill around and over the pipe is conducted in accordance with the 

requirements of the General Specifications, and in a manner intended to prevent damage to the pipe. 

The pipe and fittings will be carefully examined before installation by the CQA Engineer. The CQA 

Engineer will verify and document that cracks, damage or defects are not present in the pipe and 
fittings in excess of that allowed by the General Specifications. 

The CQA Engineer will also note the condition of the interior of pipes and fittings. Foreign material 

shall be removed from the pipe interior before it is moved into final position. No pipe will be 

permitted to be placed until the CQA Engineer has observed the condition of the pipe. 
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The CQA Engineer will document any deviation from the above requirements and report it to the 

Owner. 

2.2 JOINTS AND CONNECTIONS 

Lengths of pipe will be required to be assembled into suitable installation lengths. The C:MP will be 

joined using the manufacturer's recommended equipment and procedures. The CQA Engineer will 
spot-monitor joining operations to ensure that the Contractor follows the manufacturer's 

specifications. The CQA Engineer will document any noncompliance with the above requirements 

and report it to the Owner. 

2.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will provide the CQA Surveys. 
The CQA Surveyor will independently survey the final elevation of the invert of all CMP. 

The results of the survey will be compiled in a report signed by the CQA Surveyor and the CQA 

Engineer and will be reviewed by the Owner. The Owner and the CQA Engineer will approve the 

results contained in the report before any subsequent construction that completely covers the pipe 

occurs. 

X-2 
December 1997 (Revised October 2000) 



FINAL CQA PLA 
Triassic Park Waste Disposal Facility 

Section XI: CARBON/STAINLESS STEEL PIPE 
CONSTRUCTION QUALITY ASSURANCE 

SECTION XI· CARBON AND STAINLESS STEEL PIPE 
CONSTRUCTION QUALITY ASSURANCE 

1.0 STEEL PIPE MANUFACTURE AND DELIVERY 

1.1 MANUFACTURING 

Prior to incorporating the steel pipe into the work the Contractor will be required to provide the 
CQA Engineer with the certifications required by the General Specifications signed by a responsible 
party employed by the pipe Manufacturer. 

The CQA Engineer will verify and document that the property values certified by the pipe 
Manufacturer meet the requirements of the General Specifications based on a sampling interval of 
one sample per lot. The CQA Engineer will report any deviations from the above requirements to 
the Owner. 

1.2 LABELING 

The CQA Engineer will verify that the pipe is labeled with the information specified in the General 
Specification. Any deviations from the labeling requirements will be reported to the Owner prior to 
pipe installation. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will verify and document that the pipe and fittings are stored in accordance with 
the General Specifications. 

The CQA Engineer will visual inspect the pipe upon delivery at the site and any deviations from the 
requirements of the General Specifications will be reported to the Owner. 

1.4 CONFORMANCE TESTING 

No conformance testing will be conducted on the materials delivered to the site. 

2.0 PIPE INSTALLATION 

2.1 HANDLING AND LAYING 

The CQA Engineer will verify and document that the pipe is installed at the specified locations and 
grades and that placement of backfill around the pipe is conducted in accordance with the 
requirements of the General Specifications, and in a manner intended to prevent damage to the pipe. 

The pipe will be carefully examined before installation by the CQA Engineer. The CQA Engineer 
will verify and document that cracks, damage or defects are not present in the pipe fittings in excess 
of that allowed by the General Specifications. 
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The CQA Engineer will also note the condition of the interior of pipes. Foreign material shall be 

removed from the pipe interior before it is moved into final position. No pipe will be permitted to 

be placed until the CQA Engineer has observed the condition of the pipe. 

The CQA Engineer will document any deviation from the above requirements and report it to the 

Owner. 

2.2 JOINTS AND CONNECTIONS 

Lengths of pipe will be required to be assembled into suitable installation lengths by butt welding. 

The CQA Engineer will spot-monitor welding operations to ensure that the Contractor follows the 

General Specifications. 

The CQA Engineer will document any noncompliance with the above requirements and report it to 

the Owner. 

2.3 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will provide the CQA Surveys. 

The CQA Surveyor will independently survey the final elevation of the basal location of all steel pipe. 

The results of the survey will be compiled in a report signed by the CQA Surveyor and the CQA 
Engineer and will be reviewed by the Owner. The Owner and the CQA Engineer will approve the 

results contained in the report before any subsequent construction that completely covers the pipe 

occurs. 
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SECTION XII- POLYETHYLENE TANK 
CONSTRUCTION QUALITY ASSURANCE 

1.0 POLYETHYLENE TANK MANUFACTURE AND DELIVERY 

1.1 MANUFACTURING 

Prior to incorporating the polyethylene tank into the work the Contractor will be required to provide 
the CQA Engineer with the certifications required by the General Specifications signed by a 
responsible party employed by the polyethylene tank Manufacturer. 

The CQA Engineer will verify and document that the property values certified by the polyethylene 
tank Manufacturer meet the requirements of the General Specifications based on a sampling interval 
of one sample per lot. The CQA Engineer will report any deviations from the above requirements to 
the Owner. 

1.2 LABELING 

The CQA Engineer will verify that the polyethylene tank is labeled with the information specified in 
the General Specification. Any deviations from the labeling requirements will be reported to the 
Owner prior to pipe installation. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will verify and document that the polyethylene tanks are stored in accordance 
with the General Specifications. 

The CQA Engineer will visual inspect the polyethylene tank upon delivery at the site and any 
deviations from the requirements of the General Specifications will be reported to the Owner. 

1.4 CONFORMANCE TESTING 

No conformance testing will be conducted on the materials delivered to the site. 

2.0 POLYETHYLENE TANK INSTALLATION 

2.1 HANDLING AND LAYING 

The CQA Engineer will verify and document that the polyethylene tank is installed at the specified 
locations, and in a manner intended to prevent damage to the polyethylene tank. 

The polyethylene tank will be carefully examined before installation by the CQA Engineer. The CQA 
Engineer will verify and document that cracks, damage or defects are not present in the polyethylene 
tank in excess of that allowed by the General Specifications. 

The CQA Engineer will document any deviation from the above requirements and report it to the 
Owner. 
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The owner will obtain and keep on file at the facility written statements by the CQA engineer 
certifying that the design and installation of the tank system was performed in accordance with the 
requirements of paragraphs (B) through (F) of 40 CFR 264192. 

2.2 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will provide the CQA Surveys. 
The CQA Surveyor will independently survey the final locations and elevation of the base of the 
polyethylene tank. 

The results of the survey will be compiled in a report signed by the CQA Surveyor and the CQA 
Engineer and will be reviewed by the Owner. The Owner and the CQA Engineer will approve the 
results contained in the report before any subsequent construction hinders surveying of the 
polyethylene tank. 
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SECTION XIII - STABILIZATION BINS 
CONSTRUCTION QUALITY ASSURANCE 

1.0 STABILIZATION BINS MANUFACTURE AND DELIVERY 

1.1 MANUFACTURING 

Prior to incorporating the stabilization bins into the work the Contractor will be required to provide 
the CQA Engineer with the certifications required by the General Specifications signed by a 
responsible party employed by the stabilization bins tank Manufacturer. 

The CQA Engineer will verify and document that the property values certified by the stabilization 
bins manufacturer meet the requirements of the General Specifications based on a sampling interval 
of one sample per lot. The CQA Engineer will report any deviations from the above requirements to 
the Owner. 

1.2 LABELING 

The CQA Engineer will verify that the stabilization bins are labeled with the information specified in 
the General Specification. Any deviations from the labeling requirements will be reported to the 
Owner prior to pipe installation. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will verify and document that the stabilization bins are stored in accordance with 
the General Specifications. 

The CQA Engineer will visual inspect the stabilization bins upon delivery at the site and any 
deviations from the requirements of the General Specifications will be reported to the Owner. 

1.4 CONFORMANCE TESTING 

No conformance testing will be conducted on the materials delivered to the site. 

2.0 STABILIZATION BINS INSTALLATION 

2.1 HANDLING AND LAYING 

The CQA Engineer will verify and document that the stabilization bins are installed at the specified 
locations, and in a manner intended to prevent damage to the stabilization bins. 

The stabilization bins will be carefully examined before installation by the CQA Engineer. The CQA 
Engineer will verify and document that cracks, damage or defects are not present in the stabilization 
bins in excess of that allowed by the General Specifications. 

The CQA Engineer will document any deviation from the above requirements and report it to the 
Owner. 
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The owner will obtain and keep on file at the facility written statements by the CQA engineer 
certifying that the design and installation of the stabilization bins was performed in accordance with 
the requirements of paragraphs (B) through (F) of 40 CFR 264192. 

2.2 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will provide the CQA Surveys. 
The CQA Surveyor will independently survey the final locations and elevation of the base of the 
stabilization bins. 

The results of the survey will be compiled in a report signed by the CQA Surveyor and the CQA 
Engineer and will be reviewed by the Owner. The Owner and the CQA Engineer will approve the 
results contained in the report before any subsequent construction hinders surveying of the 
stabilization bins. 
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SECTION XIV- CONCRETE FORMWORK 
CONSTRUCTION QUALITY ASSURANCE 

1.0 CONCRETE FORMWORK MANUFACTURE 

1.1 MANUFACTURING 

Prior to incorporating the formwork into the work the Contractor will be required to provide the 
CQA Engineer with the requirements of the General Specifications. 

The CQA Engineer will verify and document that the material properties meet the requirements of 
the General Specifications. The CQA Engineer will report any deviations from the above 
requirements to the Owner. 

2.0 FORMWORK INSTALLATION 

2.1 HANDLING AND LAYING 

The CQA Engineer will verify and document that the formwork is installed at the specified locations, 
and in the manner intended by the General Specifications. 

The CQA Engineer will document any deviation from the above requirements and report it to the 
Owner. 

2.2 SURVEYING 

A Professional Land Surveyor registered in the State of New Mexico will provide the CQA Surveys. 
The CQA Surveyor will independently survey the final locations and elevation of the formwork. 

The results of the survey will be compiled in a report signed by the CQA Surveyor and the CQA 
Engineer and will be reviewed by the Owner. The Owner and the CQA Engineer will approve the 
results contained in the report before any subsequent construction hinders surveying of the 
formwork. 
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SECTION XV- REINFORCEMENT STEEL 
CONSTRUCTION QUALITY ASSURANCE 

1.0 REINFORCEMENT STEEL MANUFACTURE AND DELIVERY 

1.1 MANUFACTURING 

Prior to incorporating the reinforcement steel into the work, the Contractor will be required to 
provide the CQA Eng1neer with the material certifications required by the General Specifications 
signed by a responsible party employed by the reinforcement steel Manufacturer. 

The CQA Engineer will verify and document that the property values certified by the reinforcement 
steel Manufacturer meet the requirements of the General Specifications. The CQA Eng1neer will 
report any deviations from the above requirements to the Owner. 

1.2 LABELING 

The CQA Engineer will verify that the reinforcement steel is labeled with the information specified in 
the General Specification. Any deviations from the labeling requirements will be reported to the 
Owner prior to pipe installation. 

1.3 SHIPMENT AND STORAGE 

The CQA Engineer will verify and document that the reinforcement steel is stored in accordance with 
the General Specifications. 

1.4 TESTING 

If requested by the Engineer, testing outlined in the General Specifications will be conducted. 

2.0 REINFORCEMENT STEEL INSTALLATION 

2.1 FABRICATION AND INSTALLATION 

The CQA Engineer will verify and document that the reinforcement steel is installed at the specified 
locations, and in a manner intended to prevent damage to the work. 

The reinforcement steel will be examined to ensure that the requirements of the General 
Specifications are followed. 

The CQA Engineer will document any deviation from the above requirements and report it to the 
Owner. 
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SECTION XVI - JOINTS IN CONCRETE 
CONSTRUCTION QUALITY ASSURANCE 

1.0 JOINT MATERIAL MANUFACTURE 

1.1 MANUFACTURING 

Prior to incorporating the joint materials into the work the Contractor will be required to provide the 

CQA Engineer with the certifications required by the General Specifications signed by a responsible 

party employed by the Manufacturer. 

The CQA Engineer will verify and document that the property values certified by the Manufacturer 

meet the requirements of the General Specifications. The CQA Engineer will report any deviations 

from the above requirements to the Owner. 

2.0 JOINT INSTALLATION 

2.1 HANDLING AND LAYING 

The CQA Engineer will verify and document that the joint materials, locations and installation 

procedures are in accordance with the General Specifications. The CQA Engineer will document any 

deviation from the above requirements and report it to the Owner. 
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SECTION XVII- MISCELLANEOUS METALWORK 
CONSTRUCTION QUALITY ASSURANCE 

1.0 MISCELLANEOUS METALWORK SUBMITTALS 

Prior to incorporating the miscellaneous metalwork into the work, the Contractor will be required to 
provide the CQA Engineer with the submittals required by the General Specifications. 

2.0 FABRICATION AND INSTALLATION 

The CQA Engineer will verify and document that the miscellaneous metalwork is fabricated and 
installed at the specified locations, and in a manner intended by the General Specifications. 
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SECTION XVIII - CAST IN PLACE CONCRETE 

1.0 SUBMITTALS 

Prior to incorporating the cast in place concrete into the work, the Contractor will be required to 
provide the CQA Engineer all submittals required by the General Specifications. 

2.0 CONFERENCE 

Prior to incorporating the cast in place concrete into the work, the Contractor will be required to hold 

a meeting to discuss items required in the General Specifications. 

3.0 TESTING 

The CQA Engineer will verify and document that material sampling and testing required in the 

General Specifications is completed. 
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SECTION XIX - ELECTRICAL SYSTEM AND PUMP CONTROL 
CONSTRUCTION QUALITY ASSURANCE 

1.0 SUBMITTALS 

Prior to incorporating the electrical system and pump controls into the work, the Contractor will be 
required to provide the CQA Engineer with the submittals required by the General Specifications. 

2.0 INSTALLATION 

The CQA Engineer will systematically examine wiring and conduits before covering or backfilling to 
confirm proper routing, wire size, and connection methods. 

3~ COMPONENTCHECK 

The CQA Engineer will perform or review component checks of resistance, grounding, and load 
prior to complete system check. 

Checking and calibration of these systems will be performed according to manufacturers 
recommendations and procedures. 

4.0 TESTING 

The CQA Engineer will witness and document acceptance testing of the pump control system. 
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SECTION XX- PUMPS, PIPING, METERS, AND VALVE 
CONSTRUCTION QUALITY ASSURANCE 

1.0 SUBMITTALS 

Prior to incorporating the pumps, piping, instruments (such as flow meter), and valves into the work, 

the Contractor will be required to provide the CQA Engineer with the submittals required by the 

General Specifications. 

2.0 INSTALLATION 

The CQA Engineer will observe connections and components for proper assembly, usage and 

construction. 

3.0 COMPONENT CHECK 

The CQA Engineer will perform or review component checks of equipment to confirm operation in 

accordance with the specifications. 

Checking and calibration of these systems will be performed according to manufacturers 

recommendations and procedures. 

4.0 TESTING 

The CQA Engineer will witness and document acceptance testing of the leachate removal system. 
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SECTION XXI - CONSTRUCTION QUALITY ASSURANCE 
DOCUMENTATION 

1.0 DOCUMENTATION 

1.1 INTRODUCTION 

An effective CQA plan depends largely on recognition of all construction activities that should be 
monitored, and on assigning responsibilities for the monitoring of each activity. This is most 
effectively accomplished and verified by the documentation of construction quality assurance 
activities. The CQA Engineer will document that all quality assurance requirements have been 
addressed and satisfied. 

The CQA Engineer will provide the Owner with signed descriptive remarks, data sheets, and logs to 
verify and document that all monitoring activities have been carried out. The Owner will maintain at 
the site a complete file of Construction Drawings, the CAQ plan, the General Specifications, (test 
procedures, daily reports, testing logs, and other pertinent forms and documents. The forms to be 
used for CQA documentation should include, at a minimum, those presented in this CQA Plan. The 
forms presented in this CQA Plan may be revised as necessary by the CQA Engineer. 

1.2 DAILY RECORD KEEPING 

1.2.1 Overview 

Daily records will be completed in the field documenting CQA project administration, soils CQA, 
geosynthetics CQA, and other required CQA activities. The forms to be completed that pertain to 
each of these categories of records are discussed below. 

1.2.2 Project Administration Records 

Most project administration records are completed daily by the CQA Engineer and submitted weekly 
to the Owner. Examples of these forms are included in Appendices B and are briefly described 
below. 

Daily Field Report 

The Daily Field Report will be prepared by the CQA Engineer and submitted weekly to the Owner. 
At a minimum, the Daily Field Report will include the following information: 

XXI-1 

• The date, project name, location, and other identification; 

• A narrative of the events and activities, including meetings and observation which 
occurred during a given day; 

• The weather conditions; 

• Source and amount of water used to construct the clay liner, if any; 
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• The name of parties to any discussions; 

• The relevant subject matter or issues; 

• The activities planned and performed; 

• The schedule; and, 

• The signature of the CQA Engineer. 

Weekly Field Report 

On a weekly basis, the CQA Engineer will summarize in a Weekly Field Report the activities recorded 

on the Daily Field Reports. This report will be submitted each week to the Owner along with the 

Daily Field Reports, and will include, at a minimum, the following information: 

• The date, project name, location, and other information; 

• A summary of work activities during reporting period; 

• A summary of construction situations, deficiencies, and/ or defects occurring during the 

reporting period; 

• A summary of actions taken to remedy such situations, deficiencies and or defects; and, 

• The signature of the CQA Resident Engineer. 

Since the weekly report is presented in a report format, a form is not presented in Appendix B. 

1.2.3 Soils CQA Records 

Records kept for soils related activities will be completed by the CQA Engineer. The information will 
be recorded as testing is done in the field or as results are received from the laboratory. The records 

will be available for review on site, and copies will be issued as part of the Final Report. Examples of 

the relevant forms are included in Appendix B and are briefly described below. 

Field Laboratory Compaction Test Log (ASTM D 698 Method A, B, C, D and ASTM D 1557 
Method A, B, C). 

The results of field compaction tests will be recorded on the Field Laboratory Compaction Test Log. 

Separate forms are available for each test method used. 

Standard Count, Field Sand Cone and Rubber Balloon Density Test Log 

The results of the sand cone and or rubber balloon Density Test Log. The results will be used for 

comparison or calibration with nuclear density test results. 
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This form will provide a summary of sieve analysis test results for soils. 

Summary of Field Density Test 

This form will provide a summary of field nuclear density test results and sand cone test results for 
soils. 

Summary of Index Laboratory Test Data 

This form will provide a summary of index test results performed as required for soils. 

Summary of Permeability Laboratory Data 

This form will provide a summary of laboratory permeability test data required for clay liners. 

1.2.4 Geosynthetics CQA Records 

Records for the installation of geosynthetics will be completed by the CQA Engineer. The 
information will be recorded as the work progresses. The records will be available for review on site 
and copies will be issued as part of the final CQA report. Examples of the CQA forms to be 
completed for geosynthetics are included in Appendix D and briefly described below. 

Material Inventory 

The identifying roll number and pertinent information of each roll of geosynthetic received at the site 
will be recorded on this form as the materials arrive at the site. This information will be used to track 
manufacturer's quality control information, conformance test samples, and other CQA 
documentation. 

Nondestructive Test Log 

This form will be used to record the time, date, equipment operator, and results of vacuum box or air 
pressure testing of production geomembrane seaming operations. 

Panel Placement Monitoring Log 

This form will be used to record geomembrane panel numbers as they are placed in the field and to 
cross-reference the assigned panel numbers with roll numbers. The weather conditions, time, and 
temperature at placement will be recorded on the log. Measured dimensions used to calculate the 
area of the geomembrane will be recorded on the log. 

Repair Summary Log 

Information on repairs to geomembrane panels and seams will be recorded on this form. The 
information recorded will include a code to describe the type of repair, the name of the operator 
making the repair, the location (i.e. seam or panel location) of the repair, nondestructive testing 
results of the repair, and initials of the CQA Engineer observing the repair. 
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The relative location of repairs to geomembrane panels and seams described in the Repair Summary 
Log will be recorded on this form. The results of destructive tests and nondestructive can be 
indicated in this log, as well as, location and results of thickness measurements taken for each panel. 

Destructive Test Log 

This form will be used to record the results from testing performed on geomembrane seams at the 
Geosynthetics CQA Laboratory (an independent testing laboratory). The results for both pep and 
shear will be recorded. The form will be completed as data becomes available. 

Trail Seam and Seaming Log 

This form will be used to record results of trial geomembrane seam testing and to track production 
seaming activities. The time, temperature, type of seaming equipment used, name of seamer, and 
length of seam will be recorded. 

Certificate of Acceptance Subgrade Surface 

The Certificate of Acceptance is required to be signed by the Contractor prior to the installation of 
the geomembrane. The area being accepted must be described on the certificate. 

1.2.5 Survey Records 

Record Drawings resulting from the surveying performed by the CQA Surveyor will be reviewed by 
the CQA Engineer and the Owner. The Record Drawings will be available for review onsite, and 
copies will be issued as part of the final CQA Report issued by the CQA Engineer. At a minimum, 
these Records Drawings will include as-built survey data for the following liner system components: 

• Prepared subgrade; 

• Structural fill 

• Clay liner; 

• Polyethylene pipe and fittings; 

• Geomembrane liners; 

• Drainage Gravel; 

• Protective soil layer; 

• Road Base; 

• Cover Soil; 

• Vegetative cover; 

• Pipe bedding; 

• Select Subbase; 

• Subbase; 

• Foundation sand; 

• Geocomposite; 

• Geonet; 

• Geotextile; 

• Polyvinyl Chloride Pipe; 

• Geosynthetic Clay Liner 
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• Steel Pipe; and, 
• Polyethylene Tank. 

1.3 PHOTOGRAPHIC DOCUMENTATION 

Triassic Park Waste Disposal Facility 
Section XXI: CONSTRUCTION QUALI1Y 

ASSURANCE DOCUMENTATION 

Photographic docwnentation will serve as a pictorial record of work progress, problems, and 
mitigation activities. The basic file will contain color prints; negatives will also be stored in a separate 
file in chronological order. These photographs will be available for review by the Owner, the CQA 
Engineer, and other interested parties. Selected photographs will be reproduces as part of the Final 
Report. The remaining photographs will be transmitted to the Owner and archived by the Owner as 
part of the operating records. 

1.4. DESIGN AND/OR SPECIFICATION CHANGES 

Design and/ or specification changes may be required during construction. In such cases, the CQA 
Engineer will notify the Owner. The Owner will submit these changes to NMED for review and 
approval according to permit notifications requirements of 40 CFR 270.41 and 42. 

Major design and/ or specifications changes will be made only with the written agreement of the 
Design Engineer and the Owner and will take the form of an addendum to the General 
Specifications. 

1.5 SIGNATURES AND FINAL REPORTS 

At the completion of the work, the CQA Engineer will submit a final CQA report to the Owner. 

At a minimum, this report will include: (a) summaries of all construction activities; (b) sources and 
amounts of water used to construct the clay liners; (c) results of chemical quality analyses of 
construction water from each source; (d) observation logs and testing data sheets including sample 
location plans; (e) a discussion of any changes from design and material specifications; (f) CQA 
Record Drawings; and (g) a summary statement sealed and signed by a Professional Engineer 
registered in the State of New Mexico that construction quality assurance was conducted as provided 
in the CQA Plan and, based on visual observations and data generated in accordance with the CQA 
Plan, the landfill or surface impoundment was constructed in accordance with 40 CFR 264.19, the 
Construction Drawings, the CQA Plan, and the General Specifications, except as properly authorized 
and docwnented in the CQA final report. The CQA Record Drawings will include the following: 
primary and secondary geomembrane panel layout drawings; all drawings (including cross-sections) 
depicting any deviations from the Construction Drawings; and all survey conformance data. 

A separate Final Report will be issued for each phase of the landfill. The final CQA Report will 
present the results of CQC tests conducted by the installation constructors as well as the CQA tests. 
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1.0 PURPOSE AND SCOPE 

Triassic Park Waste Disposal Facility 
Appendix A - Page 1 

The purpose of the test fill is to establish a sequential and logical approach for the development of 
placement and compaction procedures to be used during construction of cohesive soil liners as an 
indicator that the soil liners are constructed in a way that meets design performance specifications. 
The test fill program will allow the Contractor, the Design Engineer, and the Construction Quality 
Assurance (CQA) engineer to identify appropriate placement and compaction procedures by 
establishing relationships between various compaction parameters, density, water content, Atterberg 
limits, particle size distribution, and permeability of the fill. 

Once the construction procedures have been established by the test fill program, the Contractor and 
the CQA Engineer will monitor the cohesive soil liner construction procedures as an indicator that 
the design performance specifications are being achieved, Test fill construction procedures will 
include measuring lift thickness, counting the number of compactor coverages, and performing in
place density and moisture content tests to verify that the specified degree of compaction is achieved. 

The test fill will be constructed in uniform horizontal lifts of uniform thicknesses. 

This test fill program documents the requirements for constructing the test fill. The test fill program 
will include: 

• subgrade preparation 
• construction of a 3-foot-thick test fill 
• inspection and testing of the test fill 
• sampling of portions of the test fill 

The test fill program described in this appendix may be modified based on site specific design and 
construction considerations. 

Feasibility testing of clay sources will have been performed before the start of the test fill. These tests 
should provide the basic relationship of permeability with varying density and moisture content. 

2.0 CONSTRUCTION EQUIPMENT 

The equipment to be used for the test fill shall be proposed by the Contractor, and approved by the 
CQA Engineer and Project Manager. 

3.0 TEST FILL MATERIAL 

Test fill material shall be approved by the CQA Engineer. The material shall meet the requirements 
of the Specification Section 02221. The Material shall be an inorganic cohesive soil with a plasticity 
index (PI) ranging between 10 and 40; at least 50 percent of the soil shall pass the No. 200 sieve. As 
approved by the CQA Engineer, small quantities of fill with PI greater than 40 may be allowed if such 
materials are thoroughly mixed with other less plastic soils. Other materials may be considered based 
upon laboratory testing and upon approval of the Project Manager. The maximum particle size shall 
be 2 inches before processing. No frozen material shall be used, and in-place material that becomes 
frozen prior to completion of operations shall be removed. 

4.0 TEST FILL CONSTRUCTION 
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4.1 SUBGRADE PREPARATION 

Triassic Park Waste Di.rposa/Facili!J 
ApPendix A - Page 2 

The area within the limits of the test fill shall be cleared and grubbed of all trees, debris, brushes, 

stumps, roots, trash, and any other vegetation or objectionable material. Following clearing and 

grubbing, the area shall be stripped of topsoil. Topsoil shall be stockpiled in an area designated by 

the Project Manager. 

The surface of the subgrade shall be proof-rolled so as to be free of soft zones, irregularities, loose 

earth, and abrupt changes in grade. The subgrade and test fill shall be sloped at a 2 percent grade. 

No standing water or excessive moisture shall be allowed on the surface of the subgrade. The surface 

shall be inspected by the CQA Engineer prior to beginning construction of the test fill. 

If placement and compaction of soil materials on slope areas is to be accomplished by the downslope 

compaction method rather than by horizontal benching, the test fill shall have a sloped area of similar 

grade to the intended liner installation where the downslope compaction method can be evaluated. 

4.2 CONFIGURATION 

The test fill shall be a rectangle approximately 60 feet long by 20 feet wide. The test fill shall be 

constructed to a thickness of 3 feet in uniform horizontal lifts. Lines and grades shall be controlled 

by survey. 

4.3 FILL PLACEMENT 

The test fill shall be constructed in uniform horizontal lifts to a total thickness of 3 feet after 

compaction in accordance with the procedures specified below. The procedures, which vary with the 

lift considered, are intended to allow determination of a relationship between soil compaction criteria, 

which include density and moisture content, permeability, and compaction method parameters. 

Compaction method parameters include: (1) compactor characteristics; (2) thickness of 

compacted/ uncompacted layers; (3) number of compactor coverages; and, soils moisture content. 

4.3.1 First Lift 

1. The first lift of test fill material shall be placed to a thickness resulting in 6 inches after 

compaction. 

2. Soils moisture content shall be maintained when the placement window defined in the 

Specifications (Section 02221). The contractor shall adjust the moisture content as necessary 

to obtain the specified density criteria. 

3. The test fill material shall be compacted with two one-way coverages using the Contractor's 

proposed compaction equipment. 

4. The Contractor shall permit the CQA Engineer to perform in-place density tests and collect 

soil samples as specified in 5-3 .. 

5. QA Engineer to perform in-place density tests and collect soil samples as specified in Section 
5.3. 
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6. Holes left in the lift shall be repaired in accordance with methods outlined in the CQA plan. 
The repairs shall be compacted using procedures which have been shown to meet the 
required moisture and density criteria. 

7. The test fill material shall be compacted a second time by applying two more one-way 
coverages with the selected compactor. 

8. Steps 4 and 5 shall be repeated. Second tests shall be taken near the original tests. 

9. The test fill material shall be compacted a third time by applying two more one-way 
coverages with the selected compactor. 

10. Steps 4 and 5 shall be repeated. Third tests shall be taken near the first and second tests. 

11. Steps 8 and 9, respectively, shall be repeated and continued until specified compaction criteria 
are obtained as identified by the CQA Engineer. 

4.3.2 Second Lift 

1. The loose thickness of the second lift shall be such that the thickness of the lift will be 6 
inches after compaction. 

2. A competent bond with the first lift shall be achieved by the Contractor and approved by the 
CQA Engineer. 

3. Steps 2 through 10 of Section 4.3.1 shall be repeated. 

4.3.3 Remaining Lifts 

1. · The loose thickness of the remaining lifts shall be such that the thickness of the lifts will be 6 
inches after compaction. 

2. The procedures for compacting and testing the remaining lifts shall be those that have been 
tested and proven effective during the compaction of the second lift. 

4.3.4 Final Surface Preparation 

The surface of the test fill shall be rolled with a smooth steel drum or pneumatic rolled so as to be 
free of irregularities, loose earth, and abrupt changes in grade. All stones larger than 1 inch shall be 
removed. Stones which are smaller than 1 inch and are judged to be detrimental to a geomembrane 
liner will be removed. One-half of the prepared soil surface shall be protected against drying with 
temporary plastic sheets. The sheets shall be placed immediately after the completion of surface 
preparation. Observations and documentation of desiccation cracking versus time shall be made on 
the uncovered section of the test fill. 

5.0 INSPECTION AND TESTING 

5.1 TEST FILL MATERIAL 
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The CQA Engineer shall perform testing on the cohesive soil material prior to its use in the test fill. 
Testing, using the most recent ASTM method, will include at least the following: 

• soil density/moisture content relationship using the Modified and Standard Proctor 
Compaction Method (ASTM D 698 and ASTM D 1557) 

• natural water content (ASTM D 2216) 
• particle size distribution (ASTM D 422) 
• Atterberg limits (ASTM D 4318) 
• soil classification (ASTM D 2487) 

5.2 SUBGRADE PREPARATION 

The CQA Engineer shall observe the prepared subgrade for firmness, smoothness, and absence of 
abrupt changes in grade. 

5.3 TEST FILL CONSTRUCTION 

5.3.1 Lift Compaction 

For the first and second lifts, the CQA Engineer shall perform the following activities: 

• estimate the thickness of the loose lifts 
• count the number of compactor coverages and observe compactor coverage of the test 

fill (Figure 1) 
• at every two (2) coverages, perform a minimum of eight nuclear gauge in-place density 

and moisture reading (ASTM D 2292); compute degree of compaction (i.e., in-place dry 
density divided by the Standard Proctor or Modified maximum dry density; collect four 
additional soil samples for moisture content determination (ASTM D 2216) 

• observe the repair of holes left in the lift as a result of density testing and soil sample 
collection 

• continue in-place density testing and moisture content determination to enable 
development of a curve giving in-lace dry density versus number of compactor coverages 
for each lift thickness 

For each of the remaining lifts, the CQA engineer shall perform the following activities: 

• verify that the thickness of the loose lift does not exceed the loose thickness determined 
from testing of the second lift 

• count the number of compactor coverages, determined from testing of the second lift, 
which are necessary to achieve the specified density and observe compactor coverage of 
the test fill 

• perform a minimum of eight nuclear density tests per lift to verify the adequacy of the 
construction procedures previously established 

The CQA Engineer shall collect a minimum of six (6) undisturbed samples from varying depths of 
the completed test fill. The samples shall be waxed or otherwise protected to retain natural moisture 
and tested in the laboratory for the following: 

• hydraulic conductivity (permeability) using water as the permeant (ASTM D 5084) 
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• dry density 
• particle size distribution (ASTM D 422) 
• Atterberg limits (ASTM D 4318) 
• soil classification (ASTM D 2487) 
• soil moisture content (ASTM D 2216) 

Triassic Park W a.rte Disposal Facifi!J 
ApPendix A - Page 5 

The CQA Engineer shall observe the test fill to verify the adequacy of the bonding between adjacent 
lifts. Such observation shall be exercised on the portion of the test fill which has been excavated to 
permit removal of undisturbed soil block samples. 

5.3.2 Final Surface Preparation 

The CQA Engineer shall observe the prepared surface for firmness, smoothness, and absence of 
abrupt changes in grade. 

5.3.3 Permeability Testing 

The permeability of the test fill shall be assessed by performance of a minimum of six (6) laboratory 
tests on 12-inch diameter undisturbed specimens obtained at a location selected by the CQA 
Engineer. 

5.4 TEST RESULTS 

The test results which will be used to verify that the specified construction procedures meet the 
design performance criteria shall be: 

• compaction testing (i.e., degree of compaction, in-place dry density, and moisture 
content) 

• results of laboratory permeability testing performed on undisturbed soils samples 
• soil index testing to evaluate material suitability 

5.5 LINES AND GRADES 

The following surfaces shall be surveyed to verify that proper thicknesses have been constructed: 

• prepared surface of the subgrade 
• final surface of the test fill 

6.0 DOCUMENTATION 

The CQA Engineer shall document activities associated with the construction, monitoring, and 
testing of the test fill. Such documentation shall include daily reports of construction activities and 
oral communications with the contractor. In addition, the following shall be documented for each of 
the section listed below: 
6.1 TEST FILL MATERIAL 

The CQA Engineer shall provide a moisture-density relationship for the test fill liner material and 
other and other test results as specified in Section 5.1. 
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6.2 TEST FILL CONSTRUCTION 

6.2.1 Subgrade preparation 

Triassic Park Waste Disposa!Faciliry 
Appendix A - Page 6 

The CQA Engineer shall document observations on subgrade preparation, as specified in Section 5.2. 

6.2.2 Test Fill Construction 

The CQA Engineer shall document activities of the test fill construction, monitoring, and testing in a 
test fill summary report, which shall include but not be limited to: 

• record of the compactor type, configuration, and weight; for sheepsfoot compactors, 
record the drum diameter and length, empty and ballasted weight, length and face area of 
feet, and yoking arrangement, if any 

• record thicknesses of lifts prior to and after compaction 
• record density versus number of compactor coverages for each Hft thickness, as specified 

in Section 5.3.1 
• record the number of compactor coverage which will provide the specified degree of 

compaction and permeability 
• record the procedure to bond lifts 
• results of moisture, in-place density and degree of compaction, as specified in Section 

5.3.1 
• repair of holes left in the lift as a result of density testing and soil sample collection, as 

specified in Section 5.3.1 
• results of laboratory permeability testing and other soil properties tests performed on 

undisturbed soil samples 
• as-built drawing of the test fill and locations of all test samples for each lift 
• cross-section of the test fill showing number of lifts and lift thickness 

. • description of actual construction procedures 
• observations of test fill excavation for removal of undisturbed soils samples and 

observations of layer bonding, as specified in Section 5.3.1 
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NUMill ANDfOil STATION uses CONTENT DlNSITY LIMIITS ANALYSIS WASil ANALYSIS TEST I'ElMEAIILITY SEHAil COMrllESSION rElMEAIILITY REQUESTED DUE IY COMPLETED SAMPLE SAMru 

SYMIOL STOlED DISI'OSED 
01= 

I 

I 

SPEaAL INSTIWCllONS: 
I 

COMMENTS• ·i 

I 
SAMPLES DEUVEP..f.D !.Y: 

. ·I 
SAMPLES P..ECEJVED !.Y: 

i 

............ Terr..tM .. llra /11c "P.O. Box 774018 • Sttamboal SprinR'· Colorado 80477 • (303) 879·6260 
.I 



Type of Test LL LL LL LL Nat. M.C. 
Container# ... 

. Tare Wt. (g) 
.umber of Blows 

Wt. Sample Wet + Tare (g) 
Wt. Sample Dry + Tare (g) 
Weight of Water (g) 
Weight of Dry Soil (g) 
Moisture Content (%) 

Type of Test PL PL Borehole# 

Container# Sample# 
Tare (g) Depth 

Wt. Sample Wet + Tare (g) Uquid Umit 

Wt. Sample Dry+ Tare (g) PlaStic Umit 

Weight of Water (g) Plasticity Index 

Weight of Dry Soil (g) Moisture Content 
Moisture Content (%) Uquidity Index 

~ +---~-+--+-~~~~4-~~~~HH~++~+H~~~~~ 

l~~~~4-+-+~~~H+~~~~~~ffiH 
~~~~~~~~~ 

10 

Sample Description: -------------------------

ATTERBERG UMITS 

Project: TRIASSIC PARK WASTE DISPOSAL FACILITY CQA 
'reject No.: DATE: TESTED BY: TERRAMATRIX 



CONSTANT HEAD PERMEABILITY ON GRANULAR SOIL 
GANDY MARLEY INC. 

CHAVES COUNTY, NEW MEXICO 

DATE: ______ _ SHEET __ OF 

O~fu ________________ __ PROJECT NUMBEfu ______ _ 

PROJECT NAME: _____________ LOCATION: __________ _ 

SAMPLE NO.: ____ _ TECH. ______ _ 

DESCRIPTION: ___________________________ _ 

HEIGHT BEFORE {H1): 

(1) 

(2) 

(3) 

(4) 

AVERAGE {H1) -------

SAMPLE DIMENSIONS 

HEIGHT AFTER {H2): 

(1) 

(2) 

(3) 

(4) 

AVERAGE{H2) ----------

HEIGHT, L=(Hl-H2), em: ------ HEAD, h, em: --------

DIAMETER, em: ____ _ 

AREA, A, sq. em: ____ _ 

QUANTITY OF WATER, Q 
(cubic em) 

TRIAL 1: ____ _ 

TRIAL 2: ____ _ 

TRIAL 3: ____ _ 

AVERAGE: ___ __ 

TIME, t 

(sec) 

K- QL/Ath- ______ em/sec 

1 inch - 2.45 em 
1 gal - 3785.41 cubic em 

TerraMatrix Inc. • P.O. &x 774018 • Steamboat Springs, Colorado 80477 • (303} 879-6260 



FINAL CQ.A PLAN 

APPENDIX D 

Triassic Park Wastt Disposal Facility 
A rndixD 

GEOSYNTHETICS CQA RECORDS 

Apprndices 
December 1997 



GEOSYNTHETICS INVENTORY, QUALI( 
• 

.~TROLAND CONFORMANCE TESTING Lf 

I"KOJECT NUl<.-.:. 
I' KOJECf NAME: 
t>WNER: 
I.'<STALLI!.R: 

~lA -

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

?ft 

ROlL NUMBER 

NCR I 

--- --- -

lOTI 

DATE OF INVENTORY: 
DATE OF DELIVERY: ·----------

TRUCK TYPE: 
HILL OF LADIN~G'":'N~U':"'M_B_E::-R::--: --------

QAMI•------------------------
UNLOADING EQUIPMENT:: _________ _ 

WEATHER CONDITIONS:: __________ _ 

MANUFACTURER: ---------------

- 0 - - ··-· ---- •J --- ............. &-...,j\"'"''"" '-'A & .A.&..;,o&'\,.0 

INVENTORY LOG QUALITY CONTROL CERTIACATES AND CONFORMANCE TESTING 

VERIACATION 

MON ROLL AREA DAMAGE QC DATE DATECONF. CONF. RESULTS PIF 

10 LXW (Rl) REMARKS CERT CONF. RESULTS REVIEWED 

(lbft) RECD SAMPLE CUT/ RECD. aYIDATE 
YIN SENT OUT 

TOTAL REVIEWED BY: DATE: 

AREA 
.,_fta~r 

'f,.,. '"'' ,,,.,~ t ... • P () Ro11: 77401~ • Sto·.11uhn:.at Sor1nt!~. Colnr:ulo R0477 • ffl70\ R7f).h2f,O • (C)70\ A79-?04R rr~xl F;l~: P: \PAT\ F-FORMS\ CONFREC.lOG 12/' 



--""'""" & • ~ .&. .... -- ... _.., .... -. ·-- --· _.....,. ......... _ ... - ---

PROJECT NUMBER: 
OWNER: 
INSTALLER: 

DATE:.=__, ___ ........,. __ _ 
SHEET NUMBER __ of_ 

GEOSYNTHETIC TYPE: PRIMARY /SECONDARY /TERTIARY /CLOSURE 
GEOMEMBRANE GCL GEONET(COMPOSITE) GEOTEXTILE(CU) 

'~ER/COMMENTS:~~~~----~~--~--~~--~~--~~~~-----------------
GRADE CONDITION (Surface Compaction, Protrusions, Desiccation, Excessive Moisture): 

llOU~"\.'MBEJ. 

DEPt.O\"ED lE.."GTII (F1) 

• .\.\181£..'-,- .'Jil TEMP (F) 

\1SL'.\L OBSEJ.\".\TION 

.. OBSEJ.\C:O 0\'EllL\P 

MONITOil 

SHEET TIUCI<NESS C>dUl lL.C TUII. SftC ... 
.. 
.. 
.. 
.. 
.. 

. \\"EIL\GE .. 

IOU Nl'!IIBEJ. 

LO\"ED LENGTH (F1) 

.\.\IBIE."o .'Jil TE.\IP (F) 

\lSl:.\1. OBSE.RV.\TION 

.. OBSE.ll\'ED 0\'EllL\P 

~IO~lTOil 

SHEET TIUCK.."ESS NIU LE..C TL\ll SPEC p F 

.. 

.. 

.. 

.. 

.. 
. \\"ER.\GE. .. 

NCR REFERENCE NL"MBER (IF REQUIRED) _______ _ 

• Ambl<tlt"" ternp=tun: mwt lx lxnr•crn .1()" JJld 100" F for HOPE dcploymmt 
•• Obset'\·ed overlap mwc conform to coruaucoon sp«1fiat1ons for rdC'\"1JU m:acni11 rypc 

L£..C TL\11. 

L£.\0 TL\ll 

INIDL'MENI ID# 
THERMOMETER __ 

MICROMETER---
"1ND GAUGE __ _ 

SPEC ... lL.C TL\11. SI'I!C ... 
.. .. 
.. .. 
.. .. 
.. .. 
.. .. 
.. .. 

snc p F LE.<D TL\ll SI'EC P F 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 

.. .. 
REVIEWED BY ___ DATE ___ _ 

File: Panddcp.log 
Printed: DccembeT 9, 1997 (IO:Oh.m) 



ljhUM.hMHRANE DEl'hl: 1" LUli 

PROJECT NUMBER: 
OWNER: 
LOCATION: 
'NST~R: 

_,e.n:CT 
CODE 

A 

B 

c 

D 

E 

F 

G 

H 

I 

I 

K 

1\{ 

N 

p 

Q 

R 

s 

T 

w 

X 

SE.\.\~ P.\.'IEL Oil 
ll£P.\IIl so. 

AD ANIMAL RELATED DAMAGE 
B L'NDISPERSED RESIN BEAD 
BO FCSION "ELDER BL'RN 
BS BOOT /SKIRT FOR FML PENETR.~110N 
CO CHANGE OF OVERL-\P 
CR CREASE 

DEFECT LOC \ TION 

DEFECT LOC \ TIOI' DE.SClUPTION 

EE EARTH'\\'ORKS DAMAGE 
EXr EXrENSION 
FM FISHMOUTII 
FS FAILED SEAM LENGll-l 
FTS FIELD TEST STRJP 
!\IT HEAT TRACK BuRN 

DEFECT LOG 
n"PE D.\TE 
(SEE 

BELOil) 

D INSTAllATION DAMAGE IO INSt.:FFICIENT OVERL-\P (L'NDER SPEC) WS 
DF-# FL'SION DESTRt.:CTIVE TEST Nl'l\ffiER 
OX-# EXTRL'SION DESTRUCTIVE TEST NUl\ffiER 

MO MANUFACTL'RER/DEUVERY DAMAGE 

NOTE: • COLL'MNS TO BE L'SED BY TilE DATA REVIE\'I:'E.R ONLY 

REVIE""ED BY: ___ DATE. _____ _ 

NCR REFERENCE NUMBER (IF REQUIRED), _________ _ 

SHEET NUMBER: 

CQ.\ RE.\l-\1\KS ll£P.\JI\ TE5T 
~ION D.\TE' D.\TE• 

PT PRESSURE TEST CliT 
SI SOIL IRREGl!UJUTY 
SL SLAG ON TEXn:RED SHEET 
T THREE PANEL INTERSECTION 
Vl. VACt.:t.:M TEST LEAK 
"1l "1lJ N KLE 
"ELDER REST ART 
011-IER 

TunMab'ix Inc. • P.O. Box 774018 • Stumboot Springo, Colondo 80477 • (970) 879-6260 ° (970) 87'J.9048 (fa:Jt) 
F;lc:P·'.SHELLY' FIEI.DFR~' OEFEr.TI.O FR~1 12/QI'r' 



I'HOIECf Nlln-iBER: 
l)WIQER: 
I.OCATION: 
I ~STAI.LEH: 

MACHINE NUMBER: c.Muo#r:__ __ 
PASSING TRIAL SEAM INFORMATION 

NO. TIME TECHID WEDGE TEMP. 

I 

jl 
SPill SI!AII SECTION"' 

NUIIIIER 111 

I FROM 

I . 

I . 

I -
I -
I -
I -
I -
I -
I -
I -
I -

I I -
I 

SPEED 

TO 

GEOMEMBR 1 USION SEAM LOG 

DATE: ____ _ 

CARRYOVER: __ _ CQA MONITOR: __ SHEET NUMBER: __ of __ 

STARTTW! TI!Cii TI!MPfRATURfJSP!!D APPRO X. DISTANCE DI!STRtiCTIVf I!HTIR!SPII RfMAflt(S -10 VERIFICATION LENGTH FROM LAST NUMBER COMPUTI! DESTRUCT 
WnDED DESTRUCmlf T1!ST 

W!OOE SPEED HO YES DATI! 

TEIIP.(f) 
(II) (II) --

I I I I I I I I I I II 

11) lndlcale - number by two 8dJIICeflt p11nel numbera. with the lowest panel number lndlc.ted nrst. 
(2)~ -m endpoints from •n End or Se•m (EOS). • defect rep•lr number or • point loclllon on the •••m (reference point, dllllnce from reference point). REVIEWED BY ___ DATE __ 

(CIRCLE MACHINE USED) 

TMI TENSIOMETER CALIBRATION: SERIAL NUMBER: ll4 

NSC TENSIOMETER CALIBRATION: SERIAL NUMBER: 93021/91001 

NCR REFERENCE NUMBER (IF REQUIRED), _________ _ 

CALIBRATION DATE: 4/1/96 
CALIBRATION DATE: 10/14/96 

RECALIBRATION DATE: 4/1/97 
RECAUBRATION DATE: 10/14197 

Tcrr.M•<rix Inc • P.O. Box 774018 • S«•mhoat Springo, Colorado 80477 • ('170) 879-6260 • ('170) 879-4)048 (fax) Pile: P:\SHELLY\PIELDPRM\nlSION.LOG 121• 



I'ROJECf NUMBER: 
uWNER: 
LOCATION: 
INSTALLER: 

GEOMEMBRANE E) I JION SEAM/REPAIR LOG 

~lACHINE NUMBER: ..,M.,.X.__ __ CARRYOVER:--- CQA MONITOR: __ DATE: ______ _ 

1':\SSINGTRIALSEAM INFORMATION EXTRUDER PURGED OF HEAT DEGRADED EXTRUDATE (1). 

I 
I NO. 'llME TECIIII) I'RE-IIEAT IIAIUI.EI. 

i 

- 8£AIIIIE~ DEFECT &TART T£Ctl10 TEIIPEAAT\.H AIEP .. A lilt AI'I'AOL UIIGTK DISTANCE,_ -· COOE 1111£ VEIWF1CA11011 WUDED LAST 
DESTAUC1M 

fROII TD PRE-HEAT 8-L 
(111ft) (II) 

IIETT10IG T£11P,tfl 
(II) 

li 

I 
I 

I i 
i I i• 

I 

I 

I 

I 

I 

I 

I 

I 

I --

111 Ealnldot muet be purpd when alllrtlng • ... m and when wMcllng elope lOt mOtS than 1 minute. 

t1 1 tndlcall-......,., Illy two ~I pMel numlle<S, wllll 1M lowest panel number Indicated flrwl 

1 J 1 R•-- andpolnllllrom .. lEnd of Seam (lEOS). a de- ._lr nu- or a point location on the seam (reference point, clslllnce from- point). 

(CIRCLE MACHINE USED) 
Hll TENSIOMETER CAUBRATION: 
NSC TENSIOMETER CALIBRATION: 

SERIAL NUMBER: 124 CALIBRATION DATE: 411/M 

SERIAL NUMBER: 13021/91001 CALIBRATION DATE: 10114196 

RE-CALIBRATION DATE: 4nl97 
RE-CALIBRATION DATE: 10114197 

NCR REFERENCE NUMBER (IF REQUIRED)-------

Tur•llhu;x Inc. • P.O. Box n4018 • Soumboat Sprinr, Colondo 804n • (970) 879-6260 • (9'70) 1179-9048 (r.,.) 

lll:Ohm) 

SHEET NUMBER ( 

DESTAUClM 
-&Eli 

EHTIAIE IEAit AIEII-S 
_.., 

COIIPUT£ T£st 
DAT£ ... Y• --

REVIEWED BY ___ DATE __ _ 

Pi~: P:\SHELLY\PIHLDPitM\IDCI'ItuSI.LOG4/8 
Printed: De«m'ber 9, 1997 



GEOMEMBRANE FUSION DESTRUCTIVE LOG 

"'lJECf NUMBER: 
'ER: DESTRUCfiVE MONITOR:-------

'""-···-~TION: 
~1ALLER: DATE TESTED: _______ _ 

DESTRUCTIVE SAMPLE NUMBER: ______ .(ASSIGNED BY QAM) 

DESTRUCTIVE INFORMATION· 

DEFECf SEAM LOCATION TECH MACHINE DATE CQA 
NO. NO. lD NUMBER MON 

lD 

DESTRUCTIVE TEST DATA: 

PEEL TEST RESULTS 

SAMPLE STRENGTH BREAK SAMPLE STRENGTH BREAK 
(INSIDE TRACK) (lba/in) TYPE (OUT. TRACK) (lbs/in) TYPE 

A1 A2 

Bt B2 

Ct C2 

D1 D2 

Et E2 

SPECIFICATION 90 FI'B 90 FI'B 
REQUIREMENTS 

SHEAR TEST RESULTS 

SAMPLE PEAK BREAK WELD TO GRIP WELD TO GRIP WELD TO GRIP SHEAR 
STRENGTH TYPE LENGTH FAIUNGSIDE FAIUNGSIDE STRAIN ("/o) 

',.., (lbs/in) (a) AT YIELD AT BREAK AT YIELD((b-a)/a)/ 
(b) (c) AT BREAK((c-a)/a) 

F 

G 

H 

I 

J 
SPECIFICATION 119 FTB AT YIELD -10% MIN 
REQUIREMENTS AT BREAK. 50% MIN 

PASS/FAIL:--------
RE~: ________________________________________________________ _ 

REVIEWED BY _________ DATE=-:,...,----:-:-=-:~ 
(CIRCLE MACHINE USED) 

TM1 TENSIOMETER CAUBRATION: SERIAL#: 124 CAUBRATION DATE: 4/1/96 
NSC TENSIOMETER CAUBRATION: SERIAL #'5: 93021/91001 CAUBRATION DATE: 10/14/96 

NCR REFERENCE NUMBER (IF REQUIRED) ________ _ 

RECAUBRATION DATE: 4/1/97 
RECAUBRATJON DATE:I0/14/97 

I 
I 



GEOMEMBRANE I 

PROJECT NUMBER: 
OWNER: 
LOCATION: 
INSTALLER: 

TAIALS!AII TWE AMBIENT TECH MACHIN£ CQA TEMPERATURE 

~ W~D TEMPERATURE 10 NUMBER liON SETTINGS 

(lSX.., (F) (IIX-f) 10 

PAE.tfEAT BARREl. 
RT11NO TEMP. (F) 

SPECIFICAnON REQUIREMENTS : 80 mil GEOMEMBRANE 

rMI TBNSIOMETER CALIBRATION: 
:-.ISC TENSIOMETER CALIBRATION: 

(CIRCLE MACHINE USED) 
SERIAL #1: 124 
SERIAL #I'S:9J021/91001 

CALIBRATION DATE: 4/1/96 
CALIBRATION DATE: 10/14/96 

>KR REFERENCE NUMBER (IF REQUIRED), __________ _ 

SION TRIAL SEAM LOG 

PED. TEST RESULTS 

SAMPLE STRENGTH BREAK 
<-I TYPe 

A 

B 

c 

A 

B 

c 

A 

B 

c 

A 

B 

c 

A 

B 

c 

A 

B 

c 

PEEL FTB 

RECAUBRATJON DATE: 4/1/'1'1 
RECALIBRATJON DATE: 10/14/'1'1 

IWIPLI 

D 

E 

D 

E 

D 

E 

D 

E 

D 

E 

D 

E 

SHEAR 

TcmM•Hi• Inc • P.O. Box n4018 ° Stc•mbo•t Spring~, Colorado 804n • (970) 879-6260 ° (970) 879-9048 ((ax) 

DATE: ___ _ 

SHEET NUMBER f 

SHEAR TEST RESULTS PASSIFAIL AEIIARICS 

STRENGTH BREAK 
flbolln) TYPe 

FTB 

REVIEWED BY DATE. __ _ 

Pik: EXtRIALLOG 4/1/! 



GEOMEMBRANT I VACUUM TEST LOG 

I 

I' ROJECT NUMBER: 
l>WNER: 
LOCATION: 
INSTALLER: 

SHAM NUMBER• 

I 

I 

I 

I 

I 

I I 
f 

I I 
I 

I 

I 

I 

I 

I 

I 

I 

·I 

I 

I 

SEAM SECI'ION •• 
FROM TO 

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

CQA MONITOR:----
VACUUM BOX NUMBER. __ _ 

SEAMS 

TEST TECII DEFECT$••• SEAM COMPLETE OBS REMARKS 

DATE 10 NO YES '1'1~,. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

· Indicate .nm number by CWO adjacent panel numben, with lhc lowcec panel number indicaccd &ncand proper layer (i.e., Tertiary, Secondary Primary). 

• • RefcrcMe .nm cndpoinca from an End of Scam (EOS), a repair number or a poinc location on chc acam (i.e., Reference point, dielance from reference poinc). 

·- IUcofd quanrisy of leab dececled and reference new dcfccl code in rem arb column. 

NCR REFERENCE NUMBER (IF REQUIRED), __________ _ 

DEPECf 
coon 

Ttrr>M>orix Inc. • P.O. Box 774018 • Sl<amboal Spring., Colorado 80477 • (970) 879.0260 • (970) 879-9048 (fax) 

SHEET OF 

REPAIRS 

TE.'>'T TECH 10 IJIWECTS••• OBS RI!MARKS 

DATE TFsr 

REVIEWED BY UATE __ 

Pile: P:\PAT\P-PORMS\VA~UUM.LOG ur 



GEOMEMBRANE . PRESSURE TEST LOG 

t'kOJECT NUMBER: 
OWNER: 
LOCATION: 

I~STALLER: 
DATE: ___ _ 

\1ACHINE NUMBER: __ _ CQA MONITOR: __ _ SHEET NUMBER: __ of __ 

SEAM SEAM 8ECT101r TECH START FINISH NT1AL FINAL PRESSURE PASSIFM. OBS ENTIRE SEAM REMARKS 

....-ER' 10 TIME TUE PRESSURE PRESSURE DFI'ERENCE TEST COW'LETE 
YIN 

FROII TO NO YES 

I . 
I . 
I . 
I . 

I . 

I . 

I . 
I 

I . 

I . i 

I . 

I . 

I . 

I . 

I . 

I . 

I . 
I . 

I . 

I . 
: 

I . 
• lndlc:* IHm number by two lld)ICellt panel numbeR, with the lo-st psnel number Indicated first. 

• • Rehnnc:e Hem enclpolnta from en End of s..m (EOS), • defect repair number or a point locstlon on the ... m (reference point, distance from reference point). 
REVIEWED BY ___ DATE __ 

NCR REFERENCE NUMBER (IF REQUIRED), __________ _ 

Tcnal>htrix Inc. • P.O. Box 774018 • St<'mboal Spnngt, Colorado 80477 • (970) 879-6260 • (970) 879-9048 (fax) File: P:\SHELLY\FIELDFRM\PRESTST.LOG 12/9/ 



PROJECT NUMBER: 
OWNER: 
LOCATION: 
INST A.U...ER: 

Check Applicable 
Pond 4 
Repository 

LETTER OF ACCEPTANCE 
OFSOILSUBGRADESURFACE 

I, the Undersigned, the duly authorized representative of TerraMatrix Inc. CfMD , have visually observed the soil subgrade 
surface 'Within the area described below, and found that: 1.) all stones, rocks, debris, trash, roots, branches, and foreign m:~tter, as 
well as pockets of soft or loose soil, and stones and rocks larger than V2 inch, have been removed from the surface; 2.) the surface 
is smooth and free of irregularities, sharp objects and abrupt changes in grade; and, 3.) the surface has been smooth-drum rolled. 

This is a general acceptance for the area described below. The area of deployment for any given day will be reinspected by 
TeuaMatrix to ensure that the subgrade surface continues to meet the above described criteria. The final inspection 'Will be 
recorded in the Temli\1atrix daily logs . 

. Area that has been observed is outlined on the attached drawing and is identified by: 

TMI REPRESENTATIVE 

NAME SIGNATURE 

LETTER RECEIVED BY 

NAME SIGNATURE 

NCR REFERENCE NUMBER (lF REQUIRED) _________ _ 

File: P:\S HEll Y\FlELDFRM'S URF ACCP .FRM 
Printe!l: December 9. 1997 (I 0:07am) 

TITLE 

TITLE 

DATE 

DATE 

Tma.\fatrix Inc. • PO Box 774018 • Sttomboal Spnn(l. Colorari/J 8().1~~ • (]OJ) 879~260 • 003) 879.9()48 f(ax) 
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New Mexico Environment Department 
March 2002 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

PERMIT ATTACHMENT N 

OPERATIONS AND ~INTENANCE PLAN 
from the Per.mit App1ication, Volume II, 

Appendix 0 



New Mexico Environment Department 
March 2002 

Prepared for: 

Triassic Park Waste Disposal Facility 
Final RCRA Permit No NM0001002484 

GANDY MARLEY, INC 
Post Office Box 827 

1109 E. Broadway 
Tatum, New Mexico 88267 

OPERATIONS AND MAINTENANCE PLAN 

December 1997 
(Revised March 2002) 

Prepared f?y: 

MONTGOMERY WATSON MINING GROUP 

1475 Pine Grove Road Suite 109 
Steamboat Springs, CO 80477 

(970) 879-6260 

. I 



December 1997 (Revised March 2002) Operations and Maintenance Plan* Attachment N #TOC -i 

TABLE OF CONTENTS 

Section No. Page No. 

1.0 OPERATIONS AND MAINTENANCE PLAN ........................................................................... Nl 

1.1 GENERAL ...................................................................................•...................•.•.............................. N1 
1.2 TREATMENT ...................................................................................................................................... N 1 
1.3 STORAGE ........................................................................................................................................... N 1 
1.4 LAND DISPOSAL .............................................................•.................................................................. N 1 

2.0 DESCRIPTION OF UNITS AND DRAINAGE SYSTEM ......................................................... N 2 

2.1 LANDFILL .......................................................................................................................................... N2 
2.2 EVAPORATION POND ......................................................................................................................... N 2 
2.3 LIQUID WASTE STORAGE TANKS ...........................................•.......................................................... N 2 
2.4 STABILIZATION ..............................•.................................................................................................. N 3 
2.5 DRUM HANDLING ............................................................................................................................. N 3 
2.6 TRUCK ROLL-OFF ............................................................................................................................. N 3 
2.7 RUN-OFF AND DRAINAGE CONTROL SYSTEM ................................................................................... N 4 

3.0 OPERATIONS ............................................................................................................................... N 5 

3.1 WASTE ACCEPTANCE ........................................................................................................................ N 5 
3.1.1 Pre-Shipment Procedures ....................................................................................................... N 5 
3.1.2 First-Time Waste Acceptance Procedure ................................................................................ N7 
3.1.3 Ongoing Waste Acceptance Procedure ................................................................................... N7 

3.2 WASTE HANDLING ............................................................................................................................ N7 
3.2.1 Incoming Load Procedures ...................................................................................................... N7 
3.2.2 Ongoing Complete Waste Analysis .......................................................................................... N8 
3.2.3 Waste Tracking ........................................................................................................................ N8 
3.2.4 Compliance With Regulations for Storage, Treatment and Disposal ...................................... N8 

3.3 GENERAL PROCEDURES FOR HAZARDOUS WASTE GENERATED AT THE FACILITY ........................... N9 
3.4 LANDFILL OPERATION .................................................................................................................... N10 

3.4.1 Records .................................................................................................................................. NJO 
3.4.2 Procedures for Ignitable/Reactive Wastes ............................................................................. NJO 
3.4.3 Waste Placement .................................................................................................................... NJO 
3.4.4 Operation of Leachate Collection and Detection Systems ..................................................... Nil 
3. 4. 5 Inspection and Monitoring .................................................................................................... N 12 

3.5 EVAPORATION POND OPERATION ................................................................................................... N13 
3.5.1 Records .................................................................................................................................. NJ3 
3.5.2 Procedures for Ignitable/Reactive Wastes ............................................................................. Nl3 
3.5.3 Waste Placement .................................................................................................................... NJ3 
3. 5. 4 Operation of Leachate Detection and Vadose Zone Monitoring Systems ............................. N 14 
3.5.5 Inspection and Monitoring .................................................................................................... Nl4 

3.6 LIQUID WASTE STORAGE OPERATION ............................................................................................. N15 
3.6.1 Records .................................................................................................................................. Nl5 
3.6.2 Procedures for Ignitable/Reactive Wastes ............................................................................. Nl6 
3.6.3 Waste Placement and Storage ............................................................................................... Nl6 
3.6.4 Inspection and Monitoring .................................................................................................... Nl7 

3.7 OPERATION OF STABILIZATION UNIT .............................................................................................. N17 
3.7.1 Records .................................................................................................................................. Nl7 
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1.0 OPERATIONS AND MAINTENANCE PLAN 

1.1 GENERAL 

The Triassic Park hazardous waste facility will be a full-service Resource Conservation and Recovery 
Act (RCRA) Subtitle C waste treatment, storage, and disposal operation. The Facility will offer the 
RCRA-regulated services described in the following paragraphs: treatment, storage and disposal. 

Support units and structures include a chemical laboratory, administration building, weigh scale area, 
maintenance shop, truck wash unit, clay processing area, clay liner material stock piles, daily cover 
stockpiles, stormwater retention basin, stormwater diversion ditches, perimeter vadose zone 
monitoring wells and access roads. 

This Operations and Maintenance Plan refers to the treatment, storage and disposal units, and the site 
run-off and drainage control system. 

1.2 TREATMENT 

Two treatment processes will be used at the Facility, including an evaporation pond for managing 
wastewaters that meet LDR standards and a stabilization process for treating liquids, sludges, and 
solids to ensure that no free liquids are present and that LDR standards are met prior to placing 
wastes in the landfill. 

1.3 STORAGE 

Four aboveground storage tanks will be utilized to accumulate regulated bulk liquid hazardous wastes 
prior to stabilization. Two container storage areas (roll-off storage area and drum handling unit) will 
be used to stage waste at the Facility for treatment or disposal. These container storage units will 
ensure that waste is stored in compliance with RCRA requirements for permitted storage. Neither of 
the container storage units will be used for long-term storage of waste. 

1.4 LAND DISPOSAL 

A landfill will be utilized for the disposal of waste that meets LDR standards. 
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2.0 DESCRIPTION OF UNITS AND DRAINAGE SYSTEM 

2.1 LANDFILL 

The Phase IA of the landfill will have an area of approximately 47 acres and will have a capacity of 
approximately 553,200 cubic yards of waste. This unit has been designed as a double-lined landfill 
with a LCRS above the primary liner and a I.DRS between the primary and secondary liners. A vadose 
zone monitoring system has also been included as a detection system for leaking in the secondary 
I.DRS system. Leachate that collects in the sumps of the LCRS, I.DRS and vadose zone will be 
pumped through a pipe to the surface of the landfill where it will be collected in temporary storage 
tanks located on a crest riser pad at the north end of the landfill. 

A run-on/run-off system is contemplated to control water volume resulting from a 24-hour, 25-year 
storm. Run-on originating off site will be directed around or away from the proposed landfill area 
using unlined ditches. Run-off in the active portion of the landfill will be collected in the bottom of 
the landfill and pumped out within 24 hours of a storm event. Contaminated water will be treated 
either in the stabilization process or the evaporation pond. Run-off from the unit, but not from the 
active portion of the landfill will be directed to the stormwater collection basin located at the south 
end of the landfill (Dwg. 10). 

A daily cover consisting of soil will be spread on top of the waste placement area to limit wind 
dispersal. Dust generation will be reduced by restricting traffic to predetermined haul roads on the 
surface of the daily cover and by applying small amounts of water spray to moisten the soil surface. 

Access to the landfill will be provided by two roads located on the east and west slopes. During 
interim filling stages, the landfill will be partially lined to the axis of the access roads (Dwg. 10). A 
ramp will be provided to access the stormwater collection basin. 

2.2 EVAPORATION POND 

The evaporation pond will have an approximate operating capacity of 5.2 million gallons over an 
approximate area of 78,600 square feet. The evaporation pond has been designed as a double-lined 
unit with a LDRS between the primary and secondary liners. A vadose zone sump has been located 
beneath the liner system. Pumps will be used to transfer leachate collected in the sumps to tanker 
trucks. Leachate will either be returned to the evaporation pond, stabilized in the on-site treatment 
unit, or stored in one of the liquid waste storage tanks. The truck discharge and leachate collection 
stations are located on the south and east side of the pond. The pond is divided in two sections by a 
separator berm, providing two independent treatment areas in case repairs need to be completed in 
one of them. 

A run-on/run-off system is contemplated to control water volume resulting from a 24-hour, 25-year 
storm. Run-on originating off site will be directed around the proposed evaporation pond into the site 
wide surface water diversion channels shown in Drawing 25. 

2.3 LIQUID WASTE STORAGE TANKS 

The liquid waste receiving and storage unit will house four aboveground tanks. Each tank will have a 
capacity of approximately 9,000 gallons. The tanks will be double-walled and constructed of high 
density polyethylene. The tank system will be placed on a surrounding concrete base. The concrete 
area will be sloped to provide drainage to a sump. This concrete area will provide secondary 
containment for all ancillary equipment. 
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Liquids in the storage tanks will be transferred to the stabilization unit with tanker trucks. Tanker 
trucks will be parked over a concrete pad while discharging or removing liquids from the tanks. All 
connections to the trucks will be with dry connect valves. 

2.4 STABILIZATION 

The stabilization unit will consist of four in-ground double lined steel stabilization bins, two dry 
reagent silos, two liquid reagent tanks, and a water tank. Additionally, there will be a control room 
from which operations will be directed and coordinated. The stabilization bins will be located inside 
the stabilization building. 

Waste may be offloaded directly from trucks into the stabilization bins or transferred from the drum 
handling unit or roll-off storage area. The bins will be covered while dry reagents are being added to 
control particulate air emissions. The cover will be removed and a backhoe positioned adjacent to the 
bin will mix the waste and reagents. 

The nominal dimensions of the bins will be 25 feet long by 10 feet wide by 10 feet deep. The ends of 
the bins will be shaped to conform to the reach profile of the backhoe selected for the mixing. The 
bins will be contained in a concrete vault. The bins will be double-walled tanks with the space 
between the walls serving as LDRS. Shock absorbing coiled wire rope isolators will maintain 
separation between the bins. In order to ensure no fugitive dust emissions during stabilization 
processing, the bins and the stabilization building will be equipped with an exhausting ventilation 
system which will maintain a negative pressure inside the building. Dust will be removed from the 
exhaust air in the bag house located on the west side of the building. Collected dust will be processed 
in the stabilization facility. 

2.5 DRUM HANDLING 

The Facility will contain seven separate containment areas (cells). Each of the areas will have its own 
floor drain and containment sump, allowing incompatible wastes to be placed in separate cells. Two 
of the cells will be designed to accommodate only TSCA PCB wastes. The TSCA cells will be 
surrounded by a 6-inch concrete berm. The drums will be stored in an open-sided and roofed building 
to prevent run-on from precipitation. 

Each cell will have a concrete floor that slopes toward a trench covered by a steel grating. Each 
trench will lead to a separate secondary containment sum for that where any spilled liquids will be 
accumulated. The trench and sump system include a double HDPE geomembrane liner and leak 
detection and leachate removal system. 

2.6 TRUCK ROLL-OFF 

Roll-off containers will be stored on an open pad. The pad will be divided into two sections. One 
section will hold tarped, DOT approved, lined roll-off containers with non-stabilized waste awaiting 
treatment at the stabilization unit. The other section of the pad is intended as a staging area for roll
off containers containing stabilized waste awaiting TCLP test results and landfill disposal approval. 

Secondary containment of the roll-off storage area will be provided by a geomembrane liner. The 
floor will be sloped to a sump located in the comer of the storage area. The entire roll-off storage area 
will be surrounded by a 4 to 8 feet high berm. 

Roll-off containers will be inspected for free liquids prior to acceptance at the unit. Containers which 
are received for disposal, but are found to contain free liquids upon inspection, will be managed in 
accordance with stabilization procedures described in Section 2.4 of the application text. If the waste 
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generator will not allow the Facility to prioritize handling of the load to eliminate free liquid, the load 
will not be admitted to the Facility. Otherwise, free liquids will be removed with a vacuum truck 
characterized, and managed in accordance 'With stabilization procedures described in Section 2.4. The 
volume of free liquids in the roll-off containers is expected to be minimal. Following the removal of 
free liquids, the waste (in the roll-off container) will either be managed through the stabilization 
process or landfilled, whichever is appropriate. Section 2.2.12 of the application text describes the 
methods that will be used to separate incompatible wastes. The area will be equipped with fire 
extinguishers, a telephone, alarm systems, spill control, and first aid kits. 

Waste in the roll-off containers that meet the requirements for free liquids (or lack thereof) will be 
placed in the landfill. Other wastes in roll-off containers that do not pass the appropriate acceptance 
testing (i.e. paint filler test) will be transferred to the stabilization area for treatment. Upon 
completion of the stabilization process, the waste will once again be tested to ensure that it meets the 
landfill criteria. 

2.7 RUN-OFF AND DRAINAGE CONTROL SYSTEM 

Facility storm water control is provided by a network of surface water run-on and run-off diversion 
channels and collection and detention basins. A diversion channel located on the east of the Facility 
will provide run-on control from the east watershed area. To control the run-off from the facilities 
area, several collection channels and culverts will be built to divert discharges from storm events to a 
storm water detention basin. The location of the collection channels, culverts, and detention pond are 
shown on Drawing 25. 
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3.0 OPERATIONS 

3.1 WASTE ACCEPTANCE 

Prior to initiation of a shipment of waste to the Facility, the generator of the waste will provide a full 
characterization of its waste and receive approval from the Facility to ship the waste. The Facility will 
use the waste characterization data to perform the following activities: 

• ensure that the waste can be accepted in accordance with the RCRA permit; 

• verify that the Facility has the capability to properly treat and/ or dispose of the waste; 

• identify any safety precautions that must be taken to properly manage the waste; 

• use the physical characteristics and chemical composition of the waste to determine the 
most effective treatment and disposal methods for the waste; 

• select parameters to be tested to determine the formula for stabilization of appropriate 
wastes; and, 

• select parameters to be tested upon arrival at the Facility to verify that the waste accepted 
is the waste characterized. 

The following sections provide details of the waste acceptance procedures that will be implemented at 
the Facility. 

3.1.1 Pre-Shipment Procedures 

A. Prior to entering into an agreement to manage a waste stream for a generator, the Facility will 
require the generator to supply enough data to determine the physical and chemical 
characteristics of the waste stream as well as the EPA waste codes applicable to the waste 
stream. 

B. The Facility will work with the waste generator to assure that all waste analyses and waste 
characterization information are provided to meet the applicable requirements 20 NMAC 4.1. 
If the data supplied are not adequate to provide a complete characterization of the waste 
stream, the Facility will either require additional data from the generator or will not accept the 
waste. 

C. Before a waste stream may be accepted by the Facility for treatment, storage, or disposal, the 
generator must provide the following information: 

C.l A completed Waste Profile Form (EPA 530-R-94-024) or a comparable form 
approved by the Facility and signed by an authorized agent of the generator. The 
typical parameters that the generator should include in the waste stream profile are 
provided are discussed in Sections 4.3.3. 

C.2 A representative sample of the waste. 

C.3 A description of the process that generated the waste. 
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C.4 A Land Disposal Restriction Notification. 

C.S All supporting data required by 40 CFR 268.7. 

C.6 If the waste is an LDR waste that the generator has treated to applicable BDAT 
standards, the generator must supply applicable LDR Certification specified in 40 
CFR 268.7, a copy of the waste analysis plan required by 268.7, and the applicable 

LDR Certification and analytical data necessary to show compliance with 40 CFR 
268.7. 

C.7 If the waste is an LDR waste that the generator has determined meets the BDAT 

treatment standards without any type of secondary treatment, applicable LDR 
Certification and analytical data necessary to show compliance with 40 CFR 268. 

C.8 Documentation that supports the information presented on the waste profile form. 

D. The representative sample submitted during the pre-acceptance process will be analyzed by 

an independent laboratory. Each waste with reactive properties will also be tested for 

compatibility with the landfill and surface impoundment materials . The analytical results will 

be compared with the generator's waste profile form, and the discrepancies will be resolved 

with the generator prior to approval being granted to the generator to ship the waste. 

Information from the waste profile form and analytical results will be compared with the 

Facility's permit to ensure that the waste is acceptable for storage, treatment and disposal at 

the Facility. 

E. The Facility will conduct required/ supplemental analysis according to EPA or ASTM 

methods on all incoming hazardous waste to further characterize the waste. Supplemental 

analyses will be performed on all waste suitable for direct landfilling from the generator if 

slight discrepancies exist between the Waste Profile Form and the shipped waste. Sampling 

methods are described in Section 4.5. 

F. The Facility may waive one or more of the analyses under the following conditions: 

F.l The waste is a portion of continuously shipped, well documented waste stream. 

F.2 The waste has been approved for receipt by Nlv.ffiD on an emergency basis. 

F.3 Facility personnel at the point of generation sampled, or oversaw the sampling of the 

waste and the required/ supplemental analyses have been conducted. 

F.4 A representative sample cannot be practically obtained. 

F.S Other factors are introduced which preclude the need for required/ supplemental 
analyses. 

F.6 The Facility will document the reason for the waiver of required/ supplemental 

analyses. 

G. Generators will conduct random sampling and analyses of waste streams. The procedures for 

selecting and sampling waste are described in Section 4.6. 
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3.1.2 First-Time Waste Acceptance Procedure 

A. \Xlhen a waste has been approved for treatment and/ or disposal at the Facility, the waste may 
be scheduled for shipment. Twenty-four hour notice will be required from each generator 
prior to waste shipment. This time will enable the Facility to prepare for receipt of the waste. 
Such preparation will include ensuring that adequate capacity exists in the storage areas or 
treatment units, preparing for sample collection and fingerprint analyses, and preparing all 
necessary documentation on the waste shipment. If adequate capacity to receive the waste is 
not available, the generator will be told not to ship the waste until notified by the Facility. 

R Upon arrival at the Facility, the waste will be analyzed to determine if it matches the Waste 
Profile Form and representative sample (fable 4.4)- If discrepancies are noted, the waste will 
be further analyzed using supplemental analyses methods (fable 4.5). In addition, the Facility 
may specify any testing that is deemed necessary to ensure that the waste is properly 
characterized_ 

C. Any waste that does not meet the waste acceptance criteria will be returned to the generator_ 

3.1.3 Ongoing Waste Acceptance Procedure 

A. Confirmatory analyses will be performed according to Section 4.4. 

B. The Facility will conduct random sampling and analysis of incoming hazardous waste. 

3.2 WASTE HANDLING 

This section refers to the general procedures and analyses that will be performed once a waste stream 
has been accepted in the Facility. Specific procedures for waste handling within each unit are 
addressed in specific sections for each unit. 

3.2.1 Incoming Load Procedures 

A. \Xlhen a waste shipment arrives at the Facility, the truck will be routed to a parking area 
outside the Facility gate while documents are reviewed. Required documentation will include 
a waste manifest, an LDR certification, and a copy of the Waste Profile Form (or waste 
profile number if the form is already on ftle). The paperwork will be reviewed for 
completeness and checked against the waste shipment to verify that the numbers of 
containers and waste labels match the description on the manifest. 

B. If the paperwork is in order, the truck will be routed to the truck sample station, a staging 
area inside the Facility gate. 

C. If a discrepancy is found in the paperwork, the Facility will contact the generator for 
resolution prior to acceptance of the load and will reject the load if the discrepancy cannot be 
resolved (generally in less than 24 hours). During the time the discrepancy is being resolved, 
the waste shipment will remain in a secure area inside the Facility gate. 

D. In those instances where a discrepancy with the manifest cannot be resolved within 15 days 
of receiving the waste, a letter will be submitted to NMED describing the discrepancy and the 
attempts to reconcile it. A copy of the manifest or shipping paper at issue also will be 
provided to NJ:vfED, as specified in 40 CFR 264.72(b). All discrepancy resolutions will be 
documented in writing and maintained in the Facility operating record. 
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3.2.2 Ongoing Complete Waste Analysis 

A. If one or more waste shipments in a calendar year from any single generator do not match 
the fingerprint tests, full sample analyses of each waste stream from the generator will be 
performed annually. 

B. If all waste shipments in any given calendar year from a single generator match the fingerprint 
analyses, full sample analyses of each waste stream from that generator will be performed 
annually. 

C. On an annual basis, the Facility will randomly sample and analyze a minimum of 10% of the 
incoming waste streams that are to be directly landfilled. The sampled will be split into a 
minimum of two aliquots. One will be retained and the other analyzed for conformance to 
the LDR requirements. If the results of the analysis indicate that the waste does not conform 
with the applicable LDR requirements, the Facility will immediately contact the generator and 
suspend the placement of that waste stream into the landfill. Disposal of the waste stream will 
be discontinued until the discrepancy regarding compliance with the LDR requirements has 
been resolved and the generator has demonstrated that its ongoing program for compliance 
with LDR requirements is adequate. 

3.2.3 Waste Tracking 

A. A Facility specific number will be assigned to each waste stream. The designated number will 
identify the generator, a sequential number specific to the substance and source and the 
delivery date. 

B. The number will be recorded on: (1) all incoming paperwork from the generator; (2) samples 
received from the generator; (3) samples taken on site; and ( 4) site-generated records. 

3.2.4 Compliance With Regulations for Storage, Treatment and Disposal 

A. Additional analyses may be required dependent on the interim and final disposition of the 
waste. 

B. Containers will be inspected to ensure that the integrity of the container is suitable for 
storage. 

C. Containerized wastes that are not compatible will be segregated within the storage area. 
Storage procedures within each storage unit are detailed in the following sections. 

D. Solid wastes that exceed 500 ppmw of volatile organics will only be stored in DOT containers 
approved for shipment of hazardous waste. No wastes which exceed 500 ppmw of volatile 
organics will be stored in the liquid waste tanks. 

E. A second representative sample of any waste that will require stabilization prior to placement 
in the landfill will be supplied by the generator. This sample will be used for bench-scale 
testing to determine regulated constituent leaching based on varying admixes and ratios. The 
stabilization process will result in a dry and structurally stable material that is suitable for 
compaction and landfilling. 

F. Wastes that are treated on site in the solidification unit will be tested after treatment and 
before disposal to verify that LDR standards have been met. 
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G. No wastes will be placed in the landfill until those wastes meet applicable LDR standards. All 
information obtained to document LDR compliance will be maintained in the Facility 
operating record. 

H. Wastes that carry more than one characteristic or listed waste code will be treated to the most 
stringent treatment requirements for each hazardous waste constituent of concern prior to 
disposal in the landfill. When wastes with differing treatment standards are combined solely 
for the purpose of treatment, the most stringent treatment specified will be met for each 
constituent of concern in the combined waste prior to land disposal. 

I. Prior to disposal, hazardous wastes contained in lab packs will be treated to meet applicable 
treatment standards for each waste type. 

J. Reactive hazardous waste will not be placed in the landfill until is has been rendered non
reactive by treatment. 

K FOOl - FOOS spent solvents will not be disposed of in the landfill unless applicable treatment 
standards, set forth in 40 CFR 368 Subpart D, are met. 

L. "California List Wastes" will not be accepted at the Facility unless they can be treated to LDR 
standards. 

M. Unacceptable PCB contaminated wastes are defined in Section 4.1.2 of the Waste Analysis 
Plan. 

N. The Facility will accept contaminated debris only in the cases where that debris will remain 
hazardous after it has been treated in accordance with 40 CFR 268.45(b) or (c). 

3.3 GENERAL PROCEDURES FOR HAZARDOUS WASTE GENERATED AT THE 
FACILITY 

A. · The types of waste that might be expected to be generated at the site are discussed in Section 
4.5.6. 

B. During inspections of these facilities, if waste materials are identified, they will be removed 
from the system, characterized, and managed according to the waste analysis plan. 
Management of spill residues that do not require the implementation of the contingency plan 
will be managed in accordance with site procedures. Spills or releases that require 
implementation of the contingency plan will be managed in accordance with the requirements 
of the plan. 

C. Leachate collected in the unit sumps will be pumped into tanker trucks. It will then be tested 
to assure compliance with LDR requirements defined in 40 CFR Part 268 for F039 listed 
wastes. Based on the test results, the frequency of sampling and required parameters for 
leachate analysis will be determined. Leachate that meets applicable LDR requirements will 
be placed in the evaporation pond. Leachate that does not meet applicable LDR requirements 
will be stabilized before landfilling. 

D. Wastes will be treated at the stabilization unit prior to disposal in the landfill and may be 
sampled and characterized to determine an appropriate treatment mixture prior to their 
acceptance. 
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E. After wastes have been treated at the stabilization unit, they will be retested prior to 
placement in the landfill to determine if they meet LDR requirements. All solidified wastes 
will be tested for the presence of free liquids using the paint filter test and will be analyzed for 
other parameters determined by the characterization of the waste before solidification. For 
most materials, the TCLP extraction method will be performed, followed by an analysis of 
the leachate for the appropriate parameters (refer to EPA test method 1311, 40 CFR Part 
261, Appendix II). 

3.4 LANDFILL OPERATION 

3.4.1 Records 

A. The Facility will maintain complete records of the wastes disposed of in the landfill. The 
documentation will contain results of waste analyses, waste compatibility analyses and waste 
handling compliance. Additional documentation will register the exact location of a waste 
within a three-dimensional grid system. Grid spacing will be a minimum of 50 feet. 

B. Records of inspections of the landfill will be maintained in an operating record kept in the 
administration building. 

C. Preventative maintenance information will be documented and kept in the operating record 
in the administration building. 

D. Maintenance performed on the structures and equipment part of the landfill unit will be 
documented in the operating record kept in the administration building. 

3.4.2 Procedures for Ignitable/Reactive Wastes 

A. Reactive wastes will be treated or mixed prior to placement in the landfill so that the resulting 
waste mixture no longer meets the definition of reactive waste. 

B. Ignitable waste will be treated or mixed prior to placement in the landfill so that the resulting 
waste mixture no longer meets the definition of ignitable waste. 

C. Reactive wastes will be separated from sources of reaction. 

3.4.3 Waste Placement 

A. The landfill will be accessed by means of ramps indicated in Drawing 10. 

B. The active areas of the landfill will be accessed by temporary roadways that will be established 
on top of the waste and daily cover. 

C. Incompatible wastes will be spaced at least one grid distance to prevent commingling. 

D. Lab packs may be placed in the landfill only if they meet the requirements in 40 CFR 264.316. 
Lab packs will not be accepted if incompatible wastes are placed within the same lab pack or 
if reactive wastes have not been treated to render them non-reactive. 

E. Bulk and containerized wastes will not be placed in the landfill unless they meet the 
requirements in 40 CFR 264.314. 
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F. Containers less than 90% full will be crushed, shredded, or otherwise reduced in volume to 
the maximum extent possible prior to placement in the landfill. 

G. Wind dispersal will be controlled with a daily cover consisting of soil spread on top of the 
waste with a minimum thickness of 0.5 feet. 

H. Dust generation will be reduced by applying small amounts of water spray to moisten the soil 
surfaces. The water will be applied with a water truck equipped with a pump, piping and an 
array of nozzles that spray very small water droplets. The frequency of the water application 
will depend on the climate and traffic. Sufficient moisture will be applied to all soil surfaces 
on an as needed basis to prevent wind erosion. However, the application of water will be 
limited so that pending in the landfill does not occur. 

I. Waste placement operations will be halted when wind speed exceeds 35 mph. 

J. Landfill operational staff will visually observe trucks leaving the area for excessive 
accumulation of waste on the tires and/ or truck body. If excessive accumulation is noted, 
the trucks will be routed to the truck wash area for cleaning. 

3.4.4 Operation of Leachate Collection and Detection Systems 

A. Pumpable liquid in the LCRS, LDRS and vadose sump will be removed in a timely manner to 
prevent the head on the respective liners from exceeding 12 inches above the floor liner 
system. The depression in the sump will be used to provide sufficient head to activate the 
pumps. 

B. The leachate collected from the sumps will be temporarily stored in tanks. 

C. Overfilling of the tanks will be controlled with high-level control switches which will 
automatically shut down the sump pumps. An alarm will be activated that will notify 
personnel that the system requires maintenance. Volume of leachate pumped will be 
monitored by means of cumulating flow meters. Total liquids pumped will be recorded daily. 

D. The leachate collection tanks will be used as 90-day storage units and managed accordingly. 

E. Once the leachate levels in the riser crest pad tanks exceed 50 percent of the holding capacity 
the liquids will be removed by tanker truck to the main liquid waste storage tanks. 

F. A fluid level pressure transducer will be installed in the LCRS, LDRS, and vadose sump. The 
pressure transducer will be wired to a digital readout box located at the crest riser pad. The 
readout box will show the depth of leachate in the sump. The readout box will be checked 
during the routine inspections which are presented in Table 5-1. When the leachate level is 
12 inches or greater then the pump will be activated to remove leachate from the sump. The 
pump will be turned off when the leachate inflow rate becomes too small for the pump to 
stay activated. Volumes of leachate will be recorded as previously stated in paragraph C of 
this section. 

G. In the event of large rain storms both the side slope riser pipe pumps and the vertical riser 
pipe pumps will be used to minimize head. Liner systems facility staff will be available to 
address large rain storm events by utilizing vacuum trucks or portable pumps to remove 
excess leachate and contaminated runoff, if required. Vacuum trucks typically have a capacity 
range of 2,000 to 3,000 gallons. Portable pumps with a pumping rate in the range of 10 to 25 
gpm may also be used, if needed 
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3.4.5 Inspection and Monitoring 

A. Inspections will be performed according to the schedule matrix indicated in Table 5-1. 

B. The schedule matrix will be expanded, as necessary, to reflect new equipment or changes to 
existing equipment inspection frequencies. 

C. The landfi.ll and associated equipment will be inspected weekly and after storms. 

D. The LCRS, LDRS and vadose sumps will be checked daily for the presence of liquid. 
Pressured transducers will be used to measure the presence of liquids in the sump. The 
elevation of the transducer will be determined during installation. The transducer elevation 
combined with the fluid pressure on the transducer will allow calculation of the fluid 
elevation at any time. 

E. The leachate collection tank will be inspected according to the procedures indicated in 
Section 5.2.5. 

F. Ancillary equipment will be inspected according to the manufacturer recommended 
programs. 

G. Surveys of the active landfi.ll surface area and the riser pipes with an OVM or comparable 
device will be performed quarterly to detect the presence of organic compounds. 

H. The landfi.ll will be inspected by properly-trained personnel for items such as spills, leaks, 
odors, wind-blown particulate matter, deterioration of the landfi.ll itself, malfunction or 
improper operation of the run-on/run-off control systems. 

I. Inspections will be documented in inspection checklists that will be kept for at least 3 years. 

]. If deterioration or any other abnormalities are noted, the inspector's supervisor will be 
notified and will determine the appropriate course of action for correction. If the supervisor 
is not available, the EC will be summoned to make the determination. 

K The stormwater and contaminated water basin will be inspected to ensure that liquid has not 
accumulated. The collection systems will be emptied as quickly as possible to ensure that the 
design capacity of the system is not exceeded. Vacuum trucks will be used to empty the 
basins. Contaminated water that meets applicable LDR requirements will be placed in the 
evaporation pond. Contaminated water that does not meet applicable LDR requirements will 
be stabilized before landfilling. 

L. The sump pumping and instrumentation system will be checked annually to ensure that it is 
functioning properly. The pumping system will be turned on to check if the system works. 
If the system is not functioning properly the systems will be repaired in accordance with the 
manufacturers recommendations or will be replaced. If there is adequate leachate in the 
sump, visual observation of flow into the storage tanks will be used to determine if the 
system is functioning properly. If there is insufficient leachate, then audible indications that 
the pump has engaged will be used to determine if the pump is functioning. The pressure 
transducers will be extracted from the sump and placed in the solution of known depth to 
determine if the transducer is functioning properly. 

M. If either the pumping system or transducer fail to function as designed, then the failing piece 
of equipment will either be replaced or fixed. 
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N. Determination if the Action Leakage Rate (ALR) has been exceeded in the landfill will be 
conducted in accordance with 40 CFR 264.302(b). This is discussed in further detail in the 
Action Leakage Rate and Response Action Plan report included in the engineering report. 

0. The average daily flow in the LDRS sump will be calculated as follows: 
• Determine volume from cummulative flows for the week 
• Determine landfill area based area of landfill in service (horizontal protected area) 
• Calculate average daily flow by calculating total gallons for the week/ seven/ area of 

landfill in service. 

The Response Action Plan will be implemented if leaks are detected. 

P. Trucks will be inspected to prevent tracking of waste out of the landfill on vehicles tires or 
bodies. 

Q. Wind speed will be monitored using a hand-held wind meter to determine if wind speed 
exceeds 35 mph. Waste placement operations will be halted when wind speed exceeds 35 
mph. 

3.5 EVAPORATION POND OPERATION 

3.5.1 Records 

A. Results of waste analyses will be maintained in an operating record kept in the administration 
building. 

B. The Facility will maintain complete records of the wastes disposed of in the evaporation 
pond. 

C. Inspection records will be maintained in the inspection log for the evaporation pond. This log 
will be kept in the administration building. 

D. Preventative maintenance information will be documented and kept in an operating record in 
the administration building. 

E. Maintenance performed on the structures and equipment part of the evaporation pond will 
be documented in the operating record kept in the administration building. 

F. The average daily flow rate to the sump system will be calculated and recorded weekly during 
the active life of the evaporation pond to ensure that ALR for the evaporation pond (1,000 
gpd) is not exceeded. 

3.5.2 Procedures for Ignitable/Reactive Wastes 

A. Wastes that are ignitable, reactive, and/ or incompatible will not be placed in the evaporation 
pond at the same time. 

3.5.3 Waste Placement 

A. Off site and on site waste will be analyzed according to the Waste Analysis Plan to ensure 
that the waste acceptance criteria specified in the RCRA permit are met and to identify any 
safety precautions that must be taken to properly manage the waste. Hazardous waste which 
may be placed in the evaporation pond includes all wastes listed in Part A of the application 
01 olume I), provided that LDR treatment standards are met prior to placement of the wastes. 
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Hazardous wastes that require compliance with CFR 264, Subparts BB and CC will not be 
placed in the evaporation pond. 

B. Approved off site waste and on site leachate tanker trucks will transport the waste to the 

tanker discharge pad at the evaporation pond. 

C. Tanker trucks will be unloaded directly into the evaporation pond through a series of hoses, 

valves and pipes, as shown on Drawing 31 in Volume III. 

D. The pond is separated into two independent sections by a separator berm. In the event that a 

leak should occur in one section of the pond, liquids could be pumped into the other section 
until repairs are completed. 

E. Two feet of freeboard will be maintained in the evaporation pond at all times. 

F. Sludge will be removed by vacuum trucks and treated in the stabilization unit. Sludge will be 
removed on a routine basis to maintain the level of waste in the pond below the maximum 
operational level. 

G. The vacuum trucks will park on the concrete pad during sludge removal. Sludge will be 

removed by means of pumps and flexible hosing. 

H. Site personnel will be present during all fluid discharge and transfer operations to ensure that 

pond overtopping does not occur in the event of equipment malfunction or other human 
error. 

3.5.4 Operation of Leachate Detection and Vadose Zone Monitoring Systems 

A. Pumps located in the LDRS pipe and vadose zone sump will be used to remove leachate 

accumulating in the leachate collection systems. When leachate accumulates it will be pumped 

to a tanker truck and either returned to the evaporation pond, stabilized in the onsite 
treatment unit, or stored in one of the liquid waste storage tanks. Any time liquids are 

detected at a specified level, the sump pump will be activated and the liquid will be removed. 

The pump activation level will be related to the pump selected. 
B. All pumpable liquids in the sumps will be removed in a timely manner to maintain the head 

on the bottom liner below 12 inches above the floor liner. The depression in the sump will 
be used to provide sufficient head to activate the pumps. 

C. The volume of liquids removed from the sumps will be recorded in cumulating flow meters. 
Total liquids pumped will be recorded after each pumping event. 

3.5.5 Inspection and Monitoring 

A. Inspections will be performed according to the schedule matrix indicated in Table 5-1. 

B. The freeboard level will be inspected daily to ensure that approved or acceptable freeboard 

levels are maintained and that overtopping does not occur. Liquid elevations will be checked 

by visual observation against the staff-gauges. The staff gauges will consist of a rod made of 
relatively inert material which will be labeled in feet and marked every tenth of a foot. In 
order to prevent overtopping, the maximum liquid level allowed to maintain the minimum 

freeboard level will be marked on the staff-gauge or noted on the inspection checklists. The 
bottom of the staff gauge will be fixed to a heavy base that will sit on the pond bottom. It is 
not anticipated that the staff gauge will require maintenance or repair, the pond level could be 
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lowered or a boat could be used to access the staff gauge. The data will be recorded on 
standard forms and filed with the operating records. 

C. Elevation rods, survey monuments, staff gauges, flow meters and fluid level transducers will 
be used to measure and record liquid handling volumes. 

D. Flow meters will be used to record volumes of liquids discharged into the pond and removed 
from the sumps. Transducers located in the sumps will provide a liquid level reading in the 
sumps. The elevation of the transducers will be determined during installation. The 
transducer elevation combined with the fluid pressure above the transducer will allow 
calculation of the fluid elevation at any time. 

E. Inspections will occur on a weekly basis and after storms to detect evidence of deterioration, 
malfunction, improper operation of overtopping control systems (portable pump) or sudden 
drops in liquid levels in the pond. 

El.The overtopping control system (portable pump) will be started during the course of 
routine inspection. If the pump does not function as designed, the pump will be replaced 
or fixed. Pump operation inspection will be completed by visual inspection. 

E2.Sudden drops in liquid levels will be determined using a staff gauge system discussed in 
paragraph B in conjunction with criteria outlined in paragraph F of this section. The 
liquid level will be compared to the previous liquid level reading and adjusted for 
estimated evaporation loss and documented liquid addition and removal to determine 
whether an unexplained drop in the liquid level has occurred 

F. If liquid losses exceed daily evaporation losses and no other reasonable explanation is found, 
then that section of the pond will be shut down and authorities at the NMED will be notified 
immediately. 

G. Weekly visual inspections will be conducted to verify the integrity of the liners and associated 
systems. Visible portions of the leachate collection pipes and pump will be visually inspected 
for deterioration. 

H. The concrete pad for tanker discharge will be visually inspected weekly for accumulation of 
liquids. 

I. The area around the pond will be inspected weekly for any signs of deterioration, leaks or 
erosion. The evaporation pond berm will be inspected for any sign of abnormal deterioration, 
which may include excessive sloughing or the development of significant cracks. 

3.6 LIQUID WASTE STORAGE OPERATION 

3.6.1 Records 

A. The results of each daily inspection will be documented in a daily operating record. 

B. The quantity of waste received and the date each period of accumulation begins will be 
documented for each tank. 

C. Inspection records will be maintained in the Facility operating record, which will be kept in 
the administration building. ' 
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D. Maintenance performed on the structures and equipment part of the storage tank unit will be 
documented in the operating record kept in the administration building. 

3.6.2 Procedures for Ignitable/Reactive Wastes 

A. Only the waste types approved for a tank system will be placed in the tanks. No new waste 
types will be placed into an existing tank system unless: 

A.l The compatibility of the new waste type with the prior contents of the tank is 
determined by testing or documentation. 

A.2 The existing tank system is cleaned or flushed to the extent necessary to ensure 
compatibility with the new waste type. 

B. Ignitable or reactive wastes will not be placed into any tank system unless the tank system is 
protected from sources of ignition be measures including but not limited to the following: 
signs prohibiting smoking, open flames or welding; an inert atmosphere blanket; enclosed 
vents isolated from sources of ignition. 

3.6.3 Waste Placement and Storage 

A. Each storage tank will be clearly marked with a description of the contents and records will 
be kept documenting the quantity of waste received, and the date each period of 
accumulation begins. 

B. Only the waste types approved for a tank system will be placed in the tanks. No new waste 
types will be placed into an existing tank system unless: 

B.l The compatibility of the new waste type with the prior contents of the tank is 
determined by testing or documentation. 

B.2 The existing tank system will be cleaned or flushed to the extent necessary to ensure 
compatibility with the new waste type. 

C. The tanks will be operated at ambient pressure and temperature when storing liquids. One of 
the following feed mechanisms for tank systems or an equivalent transfer mechanism will be 
used. 

C.l Pump transfer: liquids will be pumped into or out of the tank through permanent or 
temporary transfer lines. 

C.2 Gravity drain: liquids will be allowed to drain by gravity through permanent or 
temporary transfer lines. 

D. Appropriate controls and practices will be used to prevent spills from and overfills of the 
tank or containment systems. 

E. Spill prevention will be primarily maintained by hard-plumbed piping. Wben transfer lines are 
not hard plumbed or when open-ended lines are used, one or more of the following spill 
prevention controls or an equivalent device will be used as described in Section 2.3.3. 

F. Response to releases from tank systems will be initiated immediately upon discovery, and 
regulations specified in 20 NMAC 4.1 Subpart V, 40 CPR 264.196(d) or 40 CPR 264.56 will 
be followed as appropriate (see Section 5.0), including notification to the Hazardous and 
Radioactive Materials Bureau (HRMB) of the New Mexico Environment Department 
(NMED) and National Response Center (NRC). The secondary containment tank will be 
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emptied by pumping fluids from the drainage port located near the base of the tank or by use 
of a vacuum truck. 

G. Transfer of liquids from the liquid waste storage tanks to the stabilization unit will be 
accomplished by tanker trucks approved for liquid waste transfer. Tanker trucks will be 
cleaned following a transfer operation to ensure that subsequent transfers do not result in 
mixing of incompatible or reactive wastes. 

H. The contingency plan for leaks or spills is indicated in Section 6.3.5.2. 

3.6.4 Inspection and Monitoring 

A. The floor and berm of the concrete area will be inspected regularly for gaps and cracks. 

B. Daily visual inspection will be used to detect releases to the secondary containment. 

C. Inspections will be performed according to the schedule matrix indicated in Table 5-1. 
Inspections will focus on: (1) overfill control; (2) equipment condition to detect signs of 
corrosion or releases of waste from the tanks or ancillary equipment; and (3) data gathered 
from monitoring and leak detection equipment. A typical inspection checklist is provided in 
Appendix I in Volume II. 

D. Ancillary equipment, monitoring and leak detection systems will be inspected daily. 

3.7 OPERATION OF STABILIZATION UNIT 

3. 7.1 Records 

A. Inspection records will be maintained in the administration building. The results of each daily 
inspection will be documented in a daily operating record. 

B. Maintenance performed on the structures and equipment part of the stabilization unit will be 
documented in the operating record kept in the administration building. 

3.7.2 Procedures for Ignitable/Reactive Wastes 

A. Prior to treating wastes, waste characteristics will be analyzed to ensure that proper measures 
can be taken to safely manage ignitable, reactive, and incompatible wastes. 

B. If ignitable or reactive wastes are placed in the bins, they will be immediately mixed with 
sufficient quantities of fly ash and/ or cement to render them non-ignitable or non-reactive. 

3. 7.3 Waste Placement and Treatment 

A. Operations in the stabilization building will be directed and coordinated from the control 
room. 

B. As indicated in Section 4.0, wastes will be tested prior to stabilization to determine the 
appropriate reagent formula. 
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C. Wastes may be offloaded direcdy from trucks into the stabilization bins or transferred from 
the drum handling unit or roll-off storage area. Waste receiving will involve positioning the 
loaded waste hauler at the end of the bin, dumping the waste load, and washing out any 
residue left in the truck bed into the bin. 

D. The bins will be covered while dry reagents are being added to control particulate air 
emissions. Reagent addition involves placing a cover on top of the bin, connecting ventilation 
and dry reagent delivery ducts, and injecting reagents into the bin. Reagent delivery to the 
bins will be controlled by a process controller system which will automatically sequence and 
deliver the necessary quantities of reagent based on a predetermined waste processing recipe. 

E. A backhoe positioned adjacent to the bin will mix the waste and reagents. 

F. Following mixing, the waste will be sampled and a paint filter test will be conducted to ensure 
that no free liquids are present. If necessary, samples will be gathered for toxicity 
characteristic leachate procedure (fCLP) testing. If the paint filter test is passed, the backhoe 
will load the stabilized waste into a waste hauler (roll-off truck) and the trucks roll-off cover 
will be positioned over the waste. The stabilized waste will be stored temporarily at the roll
off unit while tests are completed to determine how and if the material can be disposed of in 
the landfill. 

G. Wastes that are treated on site in the solidification unit will be tested after treatment and 
before disposal to verify that LDR standards have been met. 

H. The backhoe bucket and stabilization bin will be thoroughly cleaned before a load of waste 
which is not compatible with the waste previously stabilized in that bin is mixed. After the 
last bin load of a specific stabilization mixture has been loaded out, Facility personnel will use 
a high-pressure water hose located near the bins to rinse the backhoe bucket and the bin 
walls. The rinsing will cause residual clods of stabilized waste to fall to the bottom of the bin 
along with the rinse water. Reagents will then be added to the bin at the same mixture 
proportions and the remaining waste and rinse water will be stabilized, tested for free liquid, 
and loaded out before a different waste stabilization mixture is processed in that bin. 

I. Releases into the LDRS will be detected within 24 hours by liquid sensing instruments or 
inspection. Accumulated liquids will be removed within 24 hours of detection. The secondary 
containment will be emptied by pumping accumulated liquids into a temporary storage tank 
or into another stabilization bin by portable pumps. 

J. In case a breach should occur in a bin, such bin will be removed from service and repaired 

K Spill and overfill prevention will be accomplished by continuous direct monitoring of transfer 
operations. 

L. The stabilization bins will be operated at ambient temperature and pressure. 

M. Reagents will either be pumped from reagent tanks or manually fed. 

N. Liquid hazardous wastes will be pumped from vacuum or tanker trucks. Other wastes may be 
manually transferred from the incoming waste hauler truck or from the container storage 
areas. 

0. The contingency plan for leaks or spills is indicated in Section 6.3.5.2. 
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P. Dust will be removed from the exhaust air in the bag house. Collected dust will be processed 
in the stabilization bins. 

3.7.4 Inspection and Monitoring 

A. Inspections will be performed according to the schedule matrix indicated in Table 5-1. 

B. Each stabilization bin will be visually inspected once each operating day. 

C. The concrete vault area of the stabilization unit will be inspected monthly. If liquids are 
found they will be removed with a portable pump and transported to the liquid waste storage 
unit. 

D. At least once per month, the daily visual inspection will be conducted on empty bins to 
ensure integrity of the bins and welds. 

E. An annual sonic test will be conducted to ensure the thickness of the inner tank and outer 
shell is maintained. 

F. Ancillary equipment and monitoring systems will be inspected once each operation day. 

3.8 DRUM HANDLING OPERATION 

3.8.1 Records 

A. Records of inspections of the drum handling unit will be maintained in an operating record 
kept in the administration building. 

B. The results of all container storage analyses, trial tests, waste compatibility analyses, and 
ignitable and reactive waste handling documentation pertaining to compliance will be 
maintained in the Facility operating record. 

C. Maintenance performed on the structures and equipment part of the drum handling unit will 
be documented in the operating record kept in the administration building. 

3.8.2 Procedures for Ignitable/Reactive Wastes 

A. Ignitable or reactive wastes will be protected from any sources of ignition or reaction. 

B. If ignitable wastes are handled, special precautions will be instituted, including the use of 
special non-sparking bung wrenches or other tools for opening drums. 

3.8.3 Waste Placement and Storage 

A. All containers being stored will be clearly marked with hazardous waste labels which will be 
clearly visible while containers are being stored. 

B. All containers will remain dosed during storage except when they are sampled. 

C. Handling procedures will be developed to ensure that containers are not opened, handled, or 
stored in a manner that may cause them to rupture or leak. 
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D. Wastes stored will be placed in individual storage cells segregated by waste type and 
compatibility. Labels will be added to each section of the unit to identify the type of waste to 
be stored. 

E. Two of the cells will be designed to accommodate only TSCA PCB wastes. 

F. Containers will be managed according to the conditions indicated in Section 2.2.10. 

G. Aisle spacing will be maintained to assure inspectability and accessibility for operational and 
emergency equipment to containers. A minimum 30-inch aisle space will be maintained 
between double rows of containers. Containers will be stored in single rows only if they are 
against a wall or other barrier that prohibits inspection from all sides. 

3.8.4 Operation of Leachate Collection and Detection Systems 

A. Liquids present in the LCRS and LDRS sumps will be sampled and analyzed to determine the 
nature and concentration of waste constituents. An appropriate treatment and disposal 
method will be selected in accordance with Section 4.0. 

B. Pumpable quantities of liquids will be removed with a vacuum truck. 

C. Leaks and spills will be removed from the sumps in a timely manner. 

3.8.5 Inspection and Monitoring 

A. Inspections will be performed according to the schedule matrix indicated in Table 5-1. 

B. The floor will be inspected regularly to determine if any gaps or cracks have developed or if 
the epoxy coating has been damaged. 

C. The leachate collection and removal system (LCRS) and leak detection and removal system 
(LDRS) sumps will be checked regularly for the presence of liquid. 

D. Drum storage areas will be visually inspected at least once a week for leaking containers and 
deterioration of the containers and containment area. If a container is found to be in poor 
condition, the inspector's supervisor will be notified, who will arrange to transfer the 
hazardous waste to a new container, repair the existing container as specified by the 
manufacturer, or place the container in an overpack drum. 

E. Containers with more than 500 ppmw volatile organic compounds will be inspected at least 
once a month for cracks, holes or gaps in the container, cover or closure devices. Defects 
detected will be repaired according to 40 CFR 264.1086(c)(4)(iii) and 40 CFR 
264.1086(d)(4)(iii), for container Levels 1 and 2, respectively. 

F. Weekly visual inspections will be performed to identify the status of warning signs, condition 
of containers and labels, availability and accessibility of spill control and PPE, and the 
adequacy of aisle space and access/ egress routes. 

G. Secondary containment areas will be inspected weekly. Inspections will focus on (1) the 
condition of the sump pits and trenches to ensure that they are free of cracks or gaps and are 
sufficiendy impervious to contain leaks, spills, and accumulated liquids until the collected 
material is detected and removed; and, (2) pump operation. 
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H. Ancillary equipment will be inspected according to manufacturer recommended programs. 

3.9 OPERATION OF TRUCK ROLL-OFF UNIT 

3.9.1 Records 

A. Results of container waste analyses, trial tests, waste compatibility analyses, and ignitable and 
reactive waste handling documentation pertaining to compliance will be maintained in the 
Facility operating record. 

B. Records of inspections of the roll-off storage unit will be maintained in an operating record 
kept in the administration building. 

C. Maintenance performed on the structures and equipment part of the roll-off storage unit will 
be documented in the operating record kept in the administration building. 

3.9.2 Procedures for Ignitable/Reactive Wastes 

A. Ignitable or reactive wastes will be protected from any sources of ignition or reaction. 

3.9.3 Waste Placement and Storage 

A. Containers being stored will be clearly marked with hazardous waste labels which identify the 
contents of each container as well as the date of receipt (accumulation date). All labels will be 
clearly visible while containers are being stored. 

B. All containers will remain closed during storage, except when waste is removed or added. 

C. Containers will be managed according to the conditions indicated in Section 2.2.10. 

D. Container storage and handling procedures will be developed to ensure that containers are 
not opened, handled, or stored in a manner that cause them to rupture or leak. 

E. The unit is divided in two sections. One section will hold tarped, U.S. Department of 
Transportation (DOT) approved, lined, roll-off containers with non-stabilized waste awaiting 
treatment. The other section will be a staging area for roll-off containers containing stabilized 
waste TCLP test results and landfill disposal approval. 

F. Waste will be characterized and screened as part of the waste acceptance procedures. This 
will confirm that no free liquids are present in the roll-off units. If liquids are found they will 
be pumped and removed. In addition, this procedure will prevent incompatible wastes from 
being stored in the same roll-off containers that are delivered to the site. 

G. Materials &om a single stabilization batch will not be mixed with material from a different 
batch. 

H. Hazardous waste will be compatible with the container or liner as defined by the following 
conditions: 

H.l All containers used to store hazardous waste will be made of, or lined with, material 
that will not react with, or otherwise be incompatible with, the waste being stored so 
that the ability of the container to hold waste is not impaired. 
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H.2 Hazardous waste will not be placed in an unwashed container that has previously 
held incompatible waste or material. 

I. Incompatible solid wastes stored within the container storage areas will be separated by a 
distance of at least 10 feet unless separated by a berm. 

J. Roll-off containers will be spaced 4 feet apart side to side, 2.5 ft. end to end and 4 feet from 
the edge of the berm. Roll-off containers will not be placed within the storage area inundated 
by the 25 year, 24 hour storm. The inundation limits for the 25 year, 24 hour storm will be 
marked in the storage area. 

K. Operational staff will visually observe trucks leaving the area for excessive accumulation of 
waste on the tires and/ or truck body. If excessive accumulation is noted, the truck will be 
routed to the truck wash for cleaning. 

L. Roll-off containers will be covered before exiting the stabilization unit and will remain 
covered while they are staged in the roll-off storage area. 

M. Free liquids found upon inspection of containers received for disposal will be removed with a 
vacuum truck, characterized and managed in accordance with stabilization procedures. 

N. Liquids collected on the surface of the sump or in the sump drainage gravel will be removed 
by vacuum truck. 

0. Samples of sump liquids will be chemically analyzed to determine the presence and 
concentration of any waste constituent. After this determination, an appropriate method of 
treatment or disposal will be selected in accordance with the criteria prescribed in the Waste 
Analysis Plan (Section 4.0). 

P. Leaks, spills and precipitation will be removed from the sump as soon as possible. 

Q. In the case of a leak, the liquids in the roll-off container will be stabilized and the stained soil 
will be excavated and handled as a potential hazardous waste. 

3.9.4 Inspection and Monitoring 

A. Inspections will be performed according to the schedule matrix indicated in Table 5-1. 

D. Container storage areas will be visually inspected at least once a week for leaking containers 
and deterioration of the containers and containment area. All inspection information will be 
recorded and any problems noted during the inspection will be resolved in a timely manner. 

E. Identified leaks will be resolved as described in Section 2.2.1 0. 

F. Containers with more than 500 ppmw volatile organic compounds will be inspected at least 
once a month for cracks, holes or gaps in the container, cover or closure devices. Defects 
detected will be repaired according to 40 CFR 264.1086(c)(4)(iii) and 40 CFR 
264.1086(d)(4)(iii), for container levels 1 and 2, respectively 

G. Weekly visual inspections will be performed to identify the status of warning signs, condition 
of containers and labels, availability and accessibility of spill control and PPE, and the 
adequacy of aisle space and access/ egress routes. 
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4.0 MAINTENANCE 

4.1 LANDFILL 

A. The landfill structure will be maintained through a routine preventative maintenance program 

which will be fully defined in the final operations plan. 

B. Preventative maintenance will involve regular visual inspections of the landfill liner where 

feasible and review of leachate collection and analysis results. 

C. Defects detected in the liner systems will be repaired according to the procedures indicated in 

the Construction Specifications: Sections 02710, 02775 and 02780. Soil surfaces that need to 

be repaired will be removed and placed according to the Construction Specifications: Sections 
02226 and 02119. 

D. The LCRS and LDRS equipment, such as pumps, transducers, generators, electrical lighting, 

and warning systems, will be subject to manufacturer's or standard preventative maintenance 
procedures. 

E. Preventive maintenance information will be documented and any deviation from normal 
conditions will be closely tracked and corrected as necessary. 

F. Landfill run-on/runoff control systems will be maintained/repaired after regular inspections 

(as described in Table 5-1) that determine that the design criteria are not met. Once a 
deficiency in the run-on/runoff control system is noted, it will be repaired in a timely manner 

to a state such that it meets or exceeds design criteria. 

4.2 EVAPORATION POND 

A. If a section of the evaporation pond must be removed from service, flow of waste to that 

section will be stopped by draining the pond to below the level of the leak, surface leakage 

will be contained, and all necessary steps will be taken to repair the liner system and prevent 

future failure. 

B. Preventative maintenance will involve regular visual inspections of the evaporation pond liner 

where feasible and review of leachate collection analysis results. 

C. Defects detected in the liner systems will be repaired according to the procedures indicated in 

the Construction Specifications. Soil surfaces that need to be repaired will be removed and 

placed according to the Construction Specifications: 

D. The LDRS equipment, such as pumps, generators, electrical lighting, transducers and warning 

systems, will be subject to manufacturer's or standard preventative procedures. 

E. Evaporation pond run-on/runoff control systems will be maintained/repaired after regular 

inspections (as described in Table 5-1) that determine that the design criteria are not met. 

Once a deficiency in the run-on/runoff control system is noted, it will be repaired in a timely 

manner to a state such that it meets or exceeds design criteria. 
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4.3 LIQUID WASTE STORAGE 

A. Should gaps or cracks develop in the concrete, repairs will be scheduled immediately. The 
nature of the repair will depend on the extent of the cracking and could range from the 
application of chemically resistant epoxy fillers or coatings to the replacement of portions of 
the concrete floor. 

B. If a release occurs from the primary tank system, the tank will be removed from service 
immediately. Wastes in the tank will be removed within 24 hours to the extent necessary to 
prevent further release and allow inspection and repair of the tank system. All released 
materials will be removed from the secondary containment as soon as possible and within 24 
hours of detection. 

C. The tank system will be repaired or replaced prior to returning it to service. An independent 
New Mexico registered professional engineer will certify major repairs. The certification will 
be submitted to the NMED within seven days after the tank system is returned to service. 

D. Tanks, pumps, generators, electrical lighting and warning systems will be maintained 
according to manufacturers recommended programs. 

4.4 STABILIZATION UNIT 

A. If a release occurs from a primary tank system, the tank will be removed from service and all 
materials will be removed from the tank or secondary containment within 24 hours or as 
soon as reasonably possible. The tank system will be repaired prior to return to service. Major 
repairs will be certified by an independent New Mexico registered professional engineer. The 
certification will be submitted to the NMED within seven days after the tank system is 
returned to service. 

B. Equipment such as pumps, generators, electrical lighting, and warning systems, will be subject 
to manufacturer recommended maintenance programs. 

C. The stabilization unit run-on/run-off will be maintained/repaired after regular inspections (as 
described in Table 5-1) that determine that the design criteria are not-met. Once a deficiency 
in the run-on/ runoff control system is noted, it will be repaired in a timely manner to a state 
such that it meets or exceeds design criteria. 

4.5 DRUM HANDLING UNIT 

A. Should cracks or gaps develop in the concrete, repairs will be scheduled immediately. The 
nature of the repair will depend on the extent of the cracking and could range from the 
application of chemically resistant epoxy fillers or coatings to the replacement of portions of 
the concrete floor. 

B. Equipment such as pumps, generators, electrical lighting, and warning systems, will be subject 
to manufacturer recommended maintenance programs. 

C. The drum handling unit run-on/ run-off will be maintained/ repaired after regular inspections 
(as described in Table 5-1) that determine that the design criteria are not met. Once a 
deficiency in the run-on/runoff control system is noted, it will be repaired in a timely manner 
to a state such that it meets or exceeds design criteria. 
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4.6 ROLL-OFF CONTAINER STORAGE UNIT 

A. Equipment such as pumps, generators, electrical lighting, and warning systems, will be subject 
to manufacturer recommended maintenance programs. 

B. The roll-off container storage unit run-on/run-off will be maintained/repaired after regular 
inspections (as described in Table 5-1) that determine that the design criteria are not met. 
Once a deficiency in the run-on/ runoff control system is noted, it will be repaired in a timely 
manner to a state such that it meets or exceeds design criteria. 

4.7 DRAINAGE DITCH 

A. Drainage ditches will be inspected weekly and immediately after a major storm event. 

B. Excess debris that prevents flow in accordance with the design specifications will be removed 
manually or with a backhoe. 

C. Drainage ditches will be maintained/repaired after regular inspections (as described in Table 
5-1) that determine that the design criteria are not met. Once a deficiency in the run
on/runoff control system is noted, it will be repaired in a timely manner to a state such that it 
meets or exceeds design criteria. 
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PERMIT ATTACHMENT 0 

CLOSURE PLAN 
Modified from the Permit Application, Volume I, 

Sections 8.0, 8.1, 8.3, 8.5, and 8.6 

8.0 CLOSURE OF PERMITTED UNITS 

This closure plan describes specific activities required for closure of the drum handling unit, roll-off storage 
area, stabilization unit and associated liquid waste receiving and storage unit, evaporation pond, and landfill, 
in compliance with RCRA closure requirements. It is currently planned that all of these units will be cleaned 
closed with the exception of the landfill. The closure activities are designed to minimize the need for further 
maintenance and any potential impacts to human health and the environment. Closure activities are 
described in Section 8.1. Section 8.3 presents the closure performance standard; and Permit Attachment 01, 
Compliance Schedules for Closure, discusses the closure schedule. Closure certification and modifications are 
discussed in Sections 8.5 and 8.6, respectively. Closure cost estimates are discussed and compliance with 
financial assurance requirements are discussed in Permit Attachments 02, Financial Assurance for Closure, and 
P1, Financial Assurance for Post-Closure Care. 

8.1 CLOSURE ACTIVITIES 

At the end of the active life of the Facility, all units and structures of the Facility will be closed and 
dismantled in compliance with 40 CFR 264, Subpart G. Any solid hazardous waste and debris will be placed 
in the landfill, and non-hazardous waste will be sent off site for reuse, recycle, or disposal in compliance with 
40 CFR 264, Subpart G. Liquids generated during closure (decontamination solutions, leachates, and 
evaporation pond liquid) will be treated onsite (stabilization unit) unless it is determined that shipment offsite 
for treatment is more cost effective. The landfill will be capped with a final cover, and post-closure care will 

be initiated for the landfill. These closure activities are described in detail in the following sections. The 
unit-specific closure descriptions are presented in the order in which the units are anticipated to be closed. 

An off site laboratory will be used for analysis of hazardous waste and soil samples at closure. The off site 
laboratory will be an EPA approved laboratory with an internal QA/ QC program and specific procedures for 
each analytical method. All laboratory samples will be analyzed for the hazardous constituents specified in 40 

CFR Part 261, Appendix VIII and all other constituents considered by NMED to be a threat to human 
health and the environment. 

Prior to the commencement of closure activities, GMI will notify the Secretary of NMED at least 60 days 
prior to the date GMI expects to begin closure of the units. The schedule for closure is described in more 
detail in Permit Attachment 01, Compliance Schedules for Closure, Section 8.4, Closure Schedule. 

8.1.1 Drum Handling Unit 

The following steps will be necessary to complete closure of the drum handling unit: 

• removal of remaining waste and other material in the storage area; 

• decontamination of equipment in the area; 
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• sampling of any areas or equipment suspected, based on visual observations, of being 
contaminated; 

• dismantling of the building structure; 

• dismantling of the concrete floor and secondary containment; and, 

• sampling of soil beneath the floor to determine if contamination is present. 

8.1.1.1 Removal of Inventory 

Closure of the drum handling unit will commence with removal of any inventory or other materials stored in 
the area according to standard procedures. Remaining inventory will be removed within 90 days after receipt 
of the final volume of hazardous wastes at the unit. For the purposes of this plan, GMI will arrange for all 
waste remaining in inventory to either be disposed of direcdy in the landfill, treated at the onsite treatment 
unit prior to disposal in the landfill, or returned to the generator if either of the previous two options are not 
available. If required, the hazardous materials could be returned to the generator utilizing the same method 
of transportation that was used to deliver the material to the site (e.g., end dump trucks). 

Closure cost estimates and waste volumes for disposal are based on the worst-case scenario of all wastes 
requiring stabilization at the onsite treatment unit prior to landfilling. In the case of the drum handling unit, 
it is assumed that all 1,120 drums contain sludge that must be stabilized. For these calculations, the 
maximum inventory of the drum handling unit at the time of closure is assumed to be the maximum 
permitted capacity of the unit. 

8.1.1.2 Decontamination of Equipment and Dismantling of Building Structure 

Equipment in the area, such as drum-moving equipment, that may have contacted hazardous waste will either 
be decontaminated or disposed of as hazardous waste. Large equipment, such as the fork trucks, will be 
decontaminated. Disposal as waste will be the preferred option only for items, such as wood pallets, that are 
difficult to decontaminate. 

The building structure is not anticipated to be contaminated with hazardous waste; however, it will be 
cleaned and rinsed prior to, or during, dismantling. The dismanded building structure will either be reused 
elsewhere or recycled as scrap metal. 

A high-pressure detergent wash and water rinse will be used to clean off all visible residues. Cleaning will 
continue until sampling and analysis of the wash water indicates that contaminants have been removed. The 
use of wash water will be limited to minimize the amount of waste generated. Wash water use will be limited 
by using only the necessary amount to decontaminate the facility and equipment. All decontamination 
solutions will be collected in containers or portable tanks. The decontamination solutions will either be 
treated onsite or trucked to an approved off site facility for treatment. The expected volume of 
decontamination solutions that will be generated during closure of the drum handling unit is included in the 
liquid waste amounts shown in Table 8-1. 
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·• ClOSURE GENERATED WASTE QUANTITIES 
Facility Unit Inventory Waste (tons) Waste for Disposal2 (tons) 

Drum Handling Unit 1,120 drums 309 803 
Evaporation Pond Unit 78,300 ft3 2,936 7,634 
liquid Waste Receiving and 36,000 gal 162 1,692 
Storage Unit 
Stabilization Unit 3,600 ft3 180 468 
Roll-Off Storage Unit 142,560 ft3 7,128 18,533 
Landfill' NA NA NA 
Notes 
1) No waste will be moved from the landfill at closure time. 
2) Waste for disposal include waste and reagents quantities added together. 

Clean closure of the building will be ensured by the development and implementation of a sampling and 
analysis plan (SAP). The plan will be provided to the New Mexico Environment Department for approval 
90 days prior to implementation. At a minimum, it will specify the following aspects of the sampling and 
analysis activities: 

1.0 SamplingProgram 
1. 1 Sampling Locations 
1.2 Sample Matrix 
1.3 Sample Containers, Type and Size 
1.4 Sampling Tools 
1.5 Sample Management 
1.6 FieldS creening Methods 

2.0 Ana!Jtical Methods 
2.1 Ana!Jtes for Ana!Jsis 
2.2 Anafysis Procedures (Specified SW -846 Methods) 

3.0 Quality Assurance 
3.1 Organization 
3.2 Sample Management 
3.3 Anafytical System 

3.3.1 Instrument Maintenance 
3.3.2 Instrument Calibration 
3.3.3 Personne/Training 
3.3.4 &agents and Standards 
3.3.5 Comctive Actions 

3.4 Data Quality Objectives 
3.5 Performance and System Audits 

4.0 Data Management 
4.1 Data Collection 
4.2 Data Reduction 
4.3 Data Reporting 

The sampling and analysis plan will specify the use of equipment, methods, and techniques current at the 
time the plan is prepared. Applicable provisions of the then-current version of SW -846 (or other applicable 
standard reference then in effect) will be specified. Applicable reporting requirements will also be specified, 
as appropriate. 
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Secondary containment for the drum handling unit will be provided by a geomembrane lined trench and 
collection sump system. Drums will be stored on a coated concrete floor that drains to the trench and sump 
system. Because the concrete will be coated, decontamination at closure is proposed so that the concrete will 
be broken up and disposed of as non-hazardous debris. The liner and collection sump system will be 
removed at closure but will not be decontaminated. Since this material will be considered a hazardous waste, 
upon certification of compliance with LDR requirements, it will be disposed of in the landfill. The expected 
volume of solid hazardous waste that will be generated during closure is provided in Table 8-1. 

8.1.1.4 Soil Sampling 

After removal of the building, any contaminated soils will be removed for disposal and the area resampled 
until the sampling and analyses indicate that the area meets the performance standard provided in Section 8.3. 
Sampling will be performed in the vicinity of the loading dock and in open areas. Individual samples will be 
collected at a frequency equivalent to one per every 2,000 square feet (i.e. one sample to be taken at the 

center of each 2,000 square foot grid). 

Contaminated soils will be disposed of in accordance with the regulations applicable to the contaminant of 
concern. If the landfill portion of the Facility is sti.ll operational and the contaminated soil meets the waste 
acceptance criteria for the landfill it will be landfilled at GMI. If the GMilandfill cannot accept the waste it 
will be manifested and shipped to an appropriately licensed disposal facility. 

In addition, seven samples will be collected from specific locations that correspond to all of the floor drain 
sumps (see Permit Attachment Ll, Engineering Drawings, Drawings 37, 38 and 39). Eight additional samples 
will be collected in the dock area and samples will be collected at 20-foot intervals beneath the drainage 
trenches. Sample results will be compared against the closure performance standard presented in Section 8.3. 

Any contaminated soils will be removed for disposal and the area resampled until the sampling and analyses 
indicate that the area meets the performance standard provided in Section 8.3. Contaminated soils will be 

disposed of in accordance with the regulations applicable to the contaminant of concern. If the landfill 
portion of the Facility is sti.ll operational and the contaminated soil meets the waste acceptance criteria for the 
landfill it will be landfilled at GMI. If the GMI landfill cannot accept the waste it will be manifested and 

shipped to an appropriately licensed disposal facility. 

8.1.2 Evaporation Pond 

Clean closure of the evaporation pond will be ensured by the development of a sampling and analysis plan. 

The plan will be provided to the New Mexico Environment Department for approval 90 days prior to 
implementation. The plan will follow the outline contained in Section 8.1.1.2. 
The primary steps required to complete closure of the evaporation pond are the following: 

• removal of remaining liquid waste; 

• removal and solidification of sludge; 

• removal and disposal of liner and leachate collection system; 

• sampling of soil beneath the unit to determine if contamination is present; and 
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The liquid in the evaporation pond will be allowed to evaporate naturally. At the beginning of closure of the 
evaporation pond, no further waste will be accepted into the pond. The water balance for the site indicates 
that there is a net loss of approximately 80 inches of water per year (90 inches of evaporation minus 10 
inches of precipitation). The liquid in the evaporation pond has an approximate depth of 9 feet, and it is 
assumed that at closure there will be 2 feet of sludge in the bottom of the pond, leaving 7 feet of liquid (84 
inches). Therefore, approximately 1 year is projected to be adequate time to evaporate all the liquid in the 
pond, assuming it is full to capacity at the time closure is initiated. 

8.1.2.2 Removal and Solidification of Sludge 

Following evaporation of the pond liquid, the sludge will be removed from the bottom with trash pumps or 
hand excavation equipment. Removal operations will continue until visual examination shows that all sludge 
has been removed. The removed sludge will be solidified in the treatment unit. The stabilized waste will be 
placed in roll-off containers and cured in accordance with the provisions of Permit Attachment F, Waste 
Anafysis Plan, prior to disposal in the landfill. The expected volume of sludge that will be removed and 
disposed in the landfill is shown in Table 8-1. This information is based on an estimated sludge depth of 2 
feet at the sump. 

8.1.2.3 Removal and Disposal of Liner and Leachate Collection System 

The pond liner and leachate collection system will be dismantled and removed as hazardous debris. Prior to 
removal, the liner will be washed to remove the visible contaminants. The method of treatment is consistent 
with debris treatment technologies as defmed in 40 CFR 268.7(d). Upon certification of compliance with the 
LDR debris treatment requirements, as required by 20 NMAC 4.1.800 incorporating 40 CFR 268.45, the 
waste will be disposed in the landfill. The expected volume of solid hazardous waste and debris that will be 
generated during closure is provided in Table 8-1. The vadose zone monitoring wells associated with the 
evaporation pond will be left functional to continue monitoring the landfill, as specified in Section 3.0. 

8J.2.4 Soil Sampling 

After removal of all waste, the evaporation pond liners, and the leachate collection system, soil samples will 
be collected and analyzed for a facility proposed subset of the constituents defined in Section 8.1 of the 
permit application and approved by NJYfED. Individual samples will be collected at a frequency equivalent to 
one per 2,000 square feet over the entire Surface Impoundment area (i.e. one sample to be taken at the center 
of each 2,000 square foot grid). In addition, a sample will be obtained from each leachate collection sump and 
beneath the tanker pad fill lines at the influent location and at 10-foot intervals beneath the transfer piping. 
Samples also will be collected adjacent to each side of the concrete containment pad. Sample results will be 
compared against the closure performance standard presented in Section 8.3. 

Contaminated soils will be removed for disposal and the area resampled until the sampling and analyses 
indicate that the area meets the performance standard provided in Section 8.3. Contaminated soils will be 

disposed of in accordance with the regulations applicable to the contaminant of concern. If the landfill 
portion of the Facility is still operational and the contaminated soil meets the waste acceptance criteria for the 
landfill it will be landfilled at GMI. If the GMI landfill cannot accept the waste it will be manifested and 
shipped to an appropriately licensed disposal facility. 
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The final step in closing the Surface Impoundment will be filling the depression with clean soil to the 
approximate original grade and revegetating the disturbed areas. The Surface Impoundment will be graded to 
ensure that the direction of surface water runoff is not towards the landfill units. A seed mixture appropriate 
for the area will be applied and the site will be watered as necessary to promote germination. 

8.1.3 Liquid Waste Receiving and Storage Unit 

Clean closure of the liquid waste receiving and storage unit will be ensured by the development of a sampling 
and analysis plan. The plan will be provided to the New Mexico Environment Department for approval90 
days prior to implementation. The plan will follow the outline contained in Section 8.1.1.2. 

The following steps will occur during closure of the liquid waste receiving and storage unit associated with 
the stabilization unit: 

• removal and treatment of tank contents; 

• dismantling and removal of tanks, ancillary equipment, and concrete containment area; and, 

• sampling of soil beneath the unit to determine if contamination is present. 

8.1.3.1 Removal of Inventory 

Closure of the liquid waste receiving and storage unit will commence with removal of any inventory in the 
tanks according to standard procedures. The major steps of inventory removal, equipment decontamination, 
primary and secondary containment removal, and soil sampling will be identical to these described in Section 
8.1.1.1. Remaining inventory will be removed within 90 days after receipt of the final volume of hazardous 
wastes in the tanks. All wastes remaining in inventory can be treated at the onsite stabilization unit prior to 
disposal in the landfill. Closure cost estimates and waste volumes for disposal were based on the worst-case 
scenario of all four tanks being full to capacity at the start of closure. The maximum possible inventory for 
each tank at the time closure is initiated is equal to the permitted capacity of the tanks. 

8.1.3.2 Dismantling of Tanks, Equipment, and Concrete Secondary Containment Area 

The tanks and ancillary equipment will be dismanded and disposed in the landfill after certification of 
compliance with LDR debris treatment requirements under 40 CFR 268.45, as required by 20 NMAC 4.1.800 
incorporating 40 CFR 268.7 d). The piping system used to transfer waste from the tanks to tankers will be 
considered part of the tanks and will be drained and dismanded as part of the tank closure. After removal of 
the tanks, the concrete containment will be washed and broken up for disposal as hazardous debris. Upon 
certification of compliance with the LDR debris treatment requirements, as required by 40 CFR 268.7(d), any 
hazardous materials will be disposed in the landfill. The expected volume of solid hazardous waste that will 
be generated during closure is provided in Table 8-1. 

8.1.3.3 Soil Sampling 

After removal of the tanks and containment, soil samples will be collected and analyzed for a facility 
proposed subset of the constituents defined in Section 8.1 of the permit application and approved by 
NrvfED. Due to the limited footprint area of the liquid waste storage area, sampling will not be based on a 
per area basis. Rather, it is proposed that one sample be obtained beneath each sump in the concrete base 
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for the liquid waste storage units, beneath each tank after demolition, and adjacent to each side of each tank 

pad. In addition, samples will be obtained at locations where visual or field screening evidence of 

contamination is present. Sample results will be compared against the closure performance standard 

presented in Section 8.3. 

8.1.4 Stabilization Unit 

Clean closure of the stabilization unit will be ensured by the development of a sampling and analysis plan. 

The plan will be provided to the New Mexico Environment Department for approval 90 days prior to 

implementation. The plan will follow the outline contained in Section 8.1.1.2. 

The primary steps required to complete closure of the stabilization unit are the following: 

• removal of remaining waste inventory; 

• decontamination and removal of equipment and building structure; 

• dismantling of the tanks and secondary containment area; and, 

• sampling of soil beneath the floor to determine if contamination is present. 

8.1.4.1 Removal of Inventory 

Closure of the stabilization unit will commence '\'\lith removal of any inventory remaining in the tanks 

according to standard procedures. The major steps of inventory removal equipment primary and secondary 

containment removal, and soil sampling will be identical to those described in Section 8.1.1.1. Remaining 

inventory will be stabilized and removed mthin 90 days after receipt of the final volume of hazardous wastes 

at the unit. The stabilized waste will be placed in roll-off containers and cured in accordance '\'\lith the 

provisions of Permit Attachment F prior to disposal in the landfill. The maximum possible inventory for 

the tanks, at the time closure is initiated, is equal to the working capacity of the unit (approximately one-third 

full) because adequate space must remain for addition of reagents and for mixing. 

8.1.4.2 Decontamination of Equipment and Dismantling of Building Structure 

Equipment in the area, such as waste mixing equipment or other ancillary equipment that may have contacted 

hazardous waste, will either be decontaminated and certified as clean or disposed of as hazardous debris. 

The building structure (roof and walls) is not expected to be contaminated '\'\lith hazardous waste; however, 

the building will be decontaminated prior to dismantling. The building structure will be dismantled after 

cleaning and will either be reused or recycled as scrap metal. Building components and associated reagent 

silos that did not contact hazardous waste will be dismantled and removed from the site. The equipment and 

building will be subject to the requirements of the closure sampling and analysis plan. 

A high-pressure detergent wash and water rinse will be used to clean off all visible residue. The use of wash 

water will be limited to minimize the amount of waste generated. All decontamination solutions will be 

collected in containers or portable tanks. The decontamination solutions will be trucked to an approved off 

site facility for treatment. The expected volume of decontamination solutions that may be generated during 

closure of the stabilization unit is included in the liquid waste amounts shown in Table 8-1. 
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8.1.4.3 Dismantling of Tanks, Ancillary Equipment, Piping and Secondary Containment Area 

The tanks, ancillary equipment, piping concrete, and secondary containment system will be dismantled and 
removed as hazardous debris. Upon certification of compliance with the LDR requirements, the waste will 
be disposed in the landfill. The expected volume of solid hazardous waste that will be generated during 
closure is provided in Table 8-1. 

8.1.4.4 Soil Sampling 

After removal of the stabilization unit structure, tanks, piping, the bag house, and the containment system, 
soil samples will be collected and analyzed for RCRA characteristic properties and the constituents defined in 
Section 8.1 paragraph 2 of this permit application. Individual samples will be collected at locations specified 
by NMED at closure and at a frequency of one sample per 2,000 square feet in the entire stabilization unit 
area (i.e. one sample to be taken at the center of each 2,000 square foot grid). Sample results will be 
compared against the closure performance standard presented in Section 8.3. 

8.1.5 Roll-off Storage Area 

Clean closure of the roll-off storage area will be ensured by the development of a sampling and analysis plan. 
The plan will be provided to the New Mexico Environment Department for approval 90 days prior to 
implementation. The plan will follow the outline contained in Section 8.1.1.2. 

Closure of the roll-off storage area will be identical to closure of the drum handling unit, except that the roll
off storage area does not have a structure associated with it. The major steps of inventory removal, 
equipment decontamination, primary and secondary containment removal, and soil sampling will be identical 
to those described for the drum handling unit in Section 8.1. Details of the sampling and analysis program 
will be specified in a sampling and analysis plan providing information similar to that to be developed for the 
drum handling unit (see Sections 8.1.1.2 and 8.1.1.4). Sample results will be compared against the closure 
performance standard presented in Section 8.3. 

Estimated waste volumes for closure of the roll-off storage area are included in Table 8-1. 

8.1.6 Landfill 

Appropriate closure of the landfill will be ensured by the development of a sampling and analysis plan. The 
plan will be provided to the New Mexico Environment Department for approval 90 days prior to 
implementation. The plan will follow the outline contained in Section 8.1.1.2. 

This Part B Permit Application only includes the Phase IA portion of the landfill. Therefore, this Closure 
Plan only addresses Phase IA. If future expansions are required, they will be addressed in future permit 
modifications and will include revised closure plans. 

At closure of the landfill, a final cover will be constructed with a permeability that is less than or equal to the 
permeability of the bottom liner. The final cover will consist of a three-layer cap design consisting of a 
vegetative cover, a geocomposite drainage layer, and a geomembrane and GCL barrier layer over a prepared 
subgrade, as described in Permit Attachment L, Engineering Report, Section 3.1.5, Final Cover. The final cover 
will meet the following requirements: 

• the vegetative cover will have a minimum thickness of 2.5 feet and final upper slopes of between 3 
and 5 percent after settlement and subsidence of the waste. Native grasses will be planted; 
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• the drainage layer will have a transmissivity of greater than or equal to 2.2 x 10-4 meters squared per 

second and consist of a HDPE geonet sandwiched between two geotextile layers (generally referred 

to as a geocomposite) and will be designed to allow lateral flow and discharge of liquids; 

• the bottom layer will consist of a 60 mil. HDPE geomembrane layer and GCL with permeability of 

less than or equal to 5 x 10-9 centimeters per second underlain by 6 inches of prepared subgrade and 

1.5 feet of protective soil; and, 

• the cover will be designed to function with minimum maintenance, including minimal erosion. The 

vegetative cover will be designed with a surface drainage system capable of conducting run-off across 

the cap without forming rills and gullies. 

In addition, remaining water and sediments in the contaminated water basin (as shown in Drawing 10) will be 

removed, tested and disposed of appropriately. Then, the contaminated water basin will be filled with soil 

and the cover will be constructed across this area. This will ensure that all lined areas of the landfill will be 

covered. 

Prior to closure of the landfill, an assessment will be made of the landfill waste gas generating potential. This 

will be made from the quarterly landfill gas monitoring data that will be collected over the life of the landfill. 

Following closure, if it is concluded that gas generation may result in gas build-ups beneath the barrier layer 

of the cover or releases that exceed regulatory air quality standards, then provisions will be made to collect 

and monitor gas generation and release during the post-closure period. If this occurs, the best available 

technology available will be implemented into the construction of the cover system. In this case, the NMED 

secretary will be informed and shall approve a monitoring plan and any changes in the construction of the 

cover system. 

Any leachate from the landfill will be pumped from the primary and secondary collection systems and, if 

detected, from the vadose zone monitoring sumps throughout the closure period and will continue 

throughout post-closure care. The leachate will be collected, sampled, and managed as hazardous waste, as 

appropriate. The leachate will be collected at a frequency appropriate to the rate at which it collects in the 

sump. As indicated in Permit Attachment P, Post-Closure Care, Table 8-2, Post-Closure Inspection Schedule, the 

collection sump will be inspected monthly until the sump remains dry for six months. Thereafter, the sump 

will be inspected semi-annually. Details of the leachate sampling and analysis program will be specified in a 

sampling and analysis plan. 

After the landfill cap is completed, soil samples will be collected from outside the perimeter of the landfill 

cap to determine if any soil contamination is present. The sampling locations will primarily correspond to 

the transportation corridor used by waste hauling trucks during the active life of the landfill. In addition, 

samples will be collected at the landfill stormwater retention basin and within ditches directing flow to the 

basin. 

It is proposed that individual samples be obtained along the haul roads at 100-foot intervals and at locations 

where visible staining is observed. Because the stormwater detention basin (Drawing 25) is lined with 

geomembrane, individual samples will be collected from there and its associated drainage ditches at a 

frequency equivalent to one per 40,000 square feet over the entire area (i.e. one sample to be taken at the 

center of each 40,000 square foot grid). However, if the liner in the stormwater runoff basin is observed to 

be damaged, additional sampling may be required. Sample results will be compared against the closure 

performance standards presented in Section 8.3. If any contaminated materials are identified they will be 

excavated and removed to the landfill prior to placement of the final cover. 
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No later than the submission of the certification of closure of the landfill in compliance with 40 CFR 
§264.115, the Facility will submit to the local zoning authority and to the NMED, a survey plat indicating the 
location and dimensions of the landfill with respect to permanently surveyed benchmarks in compliance with 
40 CPR §264.116. This plat will be prepared and certified by a professional land surveyor. The survey plat 
will contain a prominent note that asserts the Facility's obligation to restrict disturbance of the hazardous 
waste disposal unit. The Facility will also record a notation on the deed to the Facility property in 
compliance with 40 CFR §264.119(b)(1), to notify any potential purchasers of the property that (1) the land 
has been used to manage hazardous wastes; (2) use of the land is restricted to activities that will not disturb 
integrity of the final cover system or monitoring system during the post-closure care period; and (3) the 
survey plat and record of waste disposal have been submitted to the local zoning authority and to the 
NMED. 

A record of the type, location, and quantity of hazardous wastes disposed of within the disposal unit will be 
submitted to the local zoning authority and to the NMED no later than 60 days after certification of closure 
of the landfill in compliance with 40 CFR §264.119(a). 

The vadose zone monitoring wells will be sampled and analyzed in accordance with the procedures that are 
presented in Permit Attachment I, Vadose Zone Monitoring System Work Plan. The frequency of sampling and 
parameters to be tested are outlined in Permit Attachment I. 

8.1.7 CLOSURE OF NON-WASTE MANAGEMENT UNITS 

Other areas within the facility boundary which have the potential to become Solid Waste Mangement Units 
during the operational life of the facility will be closed in accordance with the requirements of the closure 
sampling and analysis plan. Those units having structures or liners, such as the truck wash and the storm 
water collection basin (Permit Attachment Ll, Drawing 10) will be sampled to verify the absence of 
contamination prior to removal. If the structures or liners show contamination they will be managed in 
accordance with the requirements of this closure plan. If contamination is not present they will be disposed 
of as solid waste. 

After removal of the structures, other appurtenances, and liner the areas will be contoured and revegetated as 
necessary. 

8.3 CLOSURE PERFORMANCE STANDARD 

The RCRA closure performance standard ( 40 CPR 264.111) specifies that hazardous waste facilities are to be 
closed in such a way as to minimize the need for further maintenance at the Facility and protect human 
health and the environment by controlling, minimizing, or eliminating potential releases of hazardous waste 
to the environment. The Facility will meet a clean-closure performance standard for all units except the 
landfill and will not impact any environmental media in excess of agency-approved background levels or pose 
a threat to human health or the environment. 

The Facility-specific clean-closure performance standard for the drum handling 'unit, roll-off storage area, 
tank storage area, stabilization unit, and evaporation pond is based on sampling soil from beneath the units. 
The landfill will not be clean-closed; therefore, the Facility-specific, clean-closure performance standard is not 
applicable. 

Indicator parameters will be selected and approved by NMED for each unit at closure. These parameters 
will be representative of the wastes stored and/ or treated in that unit during its operating life. The waste 
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information used to make these selections will be based upon the Facility operating record. For soil, 
analytical results that show that these concentrations of contaminants of concern are within a statistically 
significant range relative to clean background soil as determined by NMED will constitute demonstration of 
clean closure. Clean background samples will be obtained from the alluvium unit and from the Upper and 
Lower Dockum units from each of the vadose zone monitoring well borings for a total of six background 
samples per stratigraphic unit. If the alluvium is not present at a specific vadose zone monitoring well boring 
location, a surface sample from the southern portion of the site shall be substituted for the sample. Each 
sample will be submitted to analytical laboratory for chemical analysis of metals listed in 40 CPR 264, 
Appendix VIII, using EPA SW-846 analytical methods or equivalent methods approved by NMED. 

8.5 CERTIFICATION OF CLOSURE 

Within 60 days of completion of closure of each unit, and within 60 days of completion of final Facility 
closure, the Facility will submit to NMED, a certification that each hazardous waste management unit has 
been closed in accordance with the approved closure plan in compliance with 40 CPR 264.115. The closure 
certification for each unit will be signed by the owner/ operator and by an independent New Mexico 
registered professional engineer. 

8.6 MODIFICATIONS TO THE CLOSURE PLAN 

After this closure plan is approved, it will be amended whenever it is affected by changes in operating plans 
or Facility design. While conducting partial or final closure activities, unexpected events may be identified 
that also require amendment of the approved closure plan. Requests for modification will be made within 30 
days of identifying an event that justifies plan modification. 
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PERMIT ATTACHMENT 01 

COMPLIANCE SCHEDULES FOR CLOSURE 
Modi.fied from the Permit Application, Volume I, 

Section 8.4 

8.4 CLOSURE SCHEDULE 

Closure of all units at the Facility will be initiated when the landfill nears its fmal capacity because the other units 
exist only to support landfill disposal activities. In other words, the drum handling unit, roll-off storage area, liquid 
waste receiving and storage unit, stabilization unit, and evaporation pond will not continue to operate after the 
landfill has reached capacity and is no longer in use. Closure is expected to begin when the landfill is nearing final 
capacity, allowing enough capacity in the landfill to dispose of all solid wastes generated on site during closure 
activities. Expected waste volumes that will be generated during closure are shown in Permit Attachment 0, 
Closure Plan, Table 8-1, Closure Generated Waste Quantities. 

The schedule for closure is shown in Figure 8-1, Closure Schedule (Days). At the time offmal Facility closure, the 
drum-handling unit (container storage area) will be closed first, as wastes from this area may need to be processed 
through the stabilization unit prior to disposal onsite. Concurrent with the closure of the drum-handling unit, the 
evaporation pond closure will begin because sludge from the pond must also be treated in the stabilization unit. 
After closure of the evaporation pond begins, the leachate from the landfill will be collected in tanks and shipped off 
site for proper disposal at a permitted facility. Following closure of the drum-handling unit and during evaporation 
of the liquid in the ponds, the liquid waste receiving and storage unit (storage tanks) will be closed. After the pond 
sludge has been removed and treated, the stabilization unit (storage tanks) will be closed, and last the roll-off storage 
area will be closed. The landfill cover will be constructed when all closure wastes have been placed in the landfill. 

Notification will be provided to the NMED in writing at least 60 days prior to beginning closure of a hazardous 
waste management unit or of the entire Facility. Closure of the drum handling unit, liquid waste receiving and 
storage unit, stabilization unit, and roll-off storage area will proceed sequentially, and each closure will be 
completed within 180 days. Closure ofthe evaporation pond will require more than 180 days to complete, since it is 
projected that approximately one year will be required for evaporation of all the liquid in the pond. The landfill also 
is expected to require more than 180 days for closure, due to the length of time necessary to construct the cover. 

The closure regulations allow a period of 180 days from receipt of the final volume of waste at each unit for closure 
activities to begin [per 40 CFR Section 264.113(b )(1 )]. The closure period can be extended with approval from 
NMED and if the owner or operator complies with 40 CFR 264.113(d). 
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PERMIT ATTACHMENT 02 

FINANCIAL ASSURANCE FOR CLOSURE 
Modified from the Permit Application, Volume I, 

Sections 8.7.1 and 8.8.1 

8. 7. 1 Closure Costs 

Table 02-1 summarizes the closure cost estimates for the drum handling unit, roll-off storage area, liquid 
waste receiving and storage unit, truck wash unit, stabilization unit, evaporation pond, and landful closure. 
These estimates are based on 2000 dollars and will be updated annually as required in 40 CFR Part 
264.142(b). 

These estimates are based on costs for closure when each unit is at maximum capacity, which is the point in 
the Facility's active life when the extent and manner of its operation would make closure the most expensive. 
As required in 40 CFR Part 264.142(a)(2), cost estimates are based on the costs of hiring a third party to 
close the Facility. Costs for onsite disposal are used in this cost estimate because Facility closure will be 
scheduled when sufficient landful capacity remains to handle closure wastes. The maximum volume of waste 
that the Facility is projected to generate through closure activities is shown in Permit Attachment 0, Closure 
Plan, Table 8-1, Closure Generated Waste Quantities. 

Water- The GMI closure cost estimate has been revised (increased) to match the total amount 
recommended by the Hearing Officer. This estimate includes detailed unit rates for all closure activities. In 
addition, it included costs for water usage during construction and revegetation and for maintenance of the 
cover during the post-closure care period ($30,000 per year for 30 years? total of $900,000). The water 
requirements for closure were based on estimates from local revegetation specialists that estimated 
approximately $2000/acre for water. We utilized almost twice that number in the estimate. Water costs are 
included in the earthworks for backfilling, which is expected to be the major demand for water. 

Cost Estimating Handbook- A check using Cost-estimating handbooks (CRG and Caterpillar production 
program) were used for the major earthworks items in the closure costs. This includes the backfuling for the 
landfill during closure and clean soil backfilling for other facilities. Also includes major components of the 
cover placement. The handbook estimated backfill direct costs at $1.12 to 1.28/cy. This compares to the 
GMI estimate of$1.46/cy. These numbers do not include the 25% for indirect costs and 10% for NMED 
supervtsmn. 

Conclusion: -The unit rates used in the cost estimate are conservative for the major earthworks components. 

Erosion Control and Revegetation -The type and density of vegetation was assumed in the erosion 
calculations (60% cover). The drainage structures are also specified in the design drawings and 
specifications. The top surface slopes are sufficient flat (6%) that contour ditches are not required. The 
access road ditches are sufficient to handle any runoff. The calculation of erosion of topsoil was based on 
the vegetation density of (60% cover). The topsoil removed from the footprint of the facilities will be used 
for the fmal cover. Water needs and costs are discussed above. Maintenance of the cover is included in the 
post-closure cost estimate. This includes approximately $30,000 per year for maintenance (re-seeding and 
erosion repair). Over d1e 30-year period this totals approximately $900,000. 

02-1 



NEW MEXICO ENVIRONMENT DEPARTMENT TRIASSIC PARK WASTE DISPOSAL FACILITY 

MARCH 2002 FINAL RCRA PERMIT NO NM0001002484 

Seed Mix - Upon closure Gandy will work with the locale soil conservation service to develop a seed mixture 
which will consist of both locale types of vegetation along with good cover types of vegetation. 

Vegetation Density- According to the sediment demonstration for the final cover, a 60% herbaceous cover 
(which includes litter) is required to keep erosion down to 2 tons/acre/year. 

Final Drainage Channels- Channels 1, 2, 3, 4, and 5 will remain as permanent channels. The locations and 
designs for the channels are shown on Drawing 25 and 26. 

Topsoil- Upon closure Gandy will use the topsoil that was striped and stockpiled prior to construction of 
the site. At that time, the topsoil will be tested and according to the test result appropriate soil amendments 
will be determined and added. 

8.8.1 Financial Assurance for Closure 

40 CFR 264.143 defines the standards for fmancial assurance for closure. The financial instrument selected 
to provide coverage for this requirement must be implemented and submitted to the NMED at least 60 days 
prior to the initial receipt of waste. 

Upon receipt of the final permit for the Facility, GMI will evaluate and select one of the fmancial 
instruments defmed in 40 CFR 264.143 to provide fmancial assurance for the closure of the Facility. 
Selection of one of the following six financial instruments will consider the effectiveness and economics of 
the particular options. The instruments defmed in the regulations are: 

1. Financial test and corporate guarantee for closure 

2. Closure trust fund 

3. Surety bond guaranteeing payment into a closure trust fund 

4. Surety bond guaranteeing performance of closure 

5. Closure letter of credit 

6. Closure insurance 

The appropriate instrument will be selected, implemented, and submitted a minimum of 60 days prior to the 
initial receipt of waste as required by 40 CFR 264, Subpart H. 
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TABLE 02-1 

SITE CLOSURE COST ESTIMATES 

DRUM HANDLING UNIT COST 
($) 

Stabilization and Disposal of Remaining Drum Waste Inventory 36,071 
Decontamination of Equipment and Buildings 7,200 
Stabilization and Disposal of Decontamination Water 14,630 
Chemical Testing of Decontamination Water 2,040 
Dismantling and Moving Structure and Equipment 23,775 
Dismantling and Disposal of Concrete Floor and Secondary Containment 122,570 
Soil Sampling and Chemical Analysis 138,720 
Excavation of Contaminated Soils 7,307 
Disposal of Contaminated Soils 15,930 
Eartl1 Backfill for Excavated Contaminated Soils 1,827 
Revegetation 1,840 
Certification of Closure Inspection 3,000 
Certification of Closure Report 20,000 

Subtotal $394,910 

EVAPORATION POND COST 
($) 

Stabilization and Disposal of Remaining Liquid Waste Inventory 342,954 
Decontamination of Equipment 240 
Stabilization and Disposal of Decontamination Water 7,315 
Chemical Testing of Decontamination Water 2,040 
Removal and Disposal of Liner and Leachate Collection System 99,880 
Soil Sampling and Chemical Analysis 128,520 
Excavation of Contaminated Soils 18,019 
Disposal of Contaminated Soil 37,790 
Earth Backfill for Excavated Contaminated Soils 6,832 
Revegetation 1,873 
Certification of Closure Inspection 3,000 
Certification of Closure Report 20,000 

Subtotal $668,463 

TABLE 02-1 (cont'd.) 

SITE CLOSURE COST ESTIMATES 
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LIQUID WASTE RECEIVING AND STORAGE UNIT 

Stabilization and Disposal of Remaining Waste Inventory 
Decontamination of Equipment and Buildings 
Chemical Testing of Decontamination Water 
Stabilization and Disposal of Decontamination Water 
Removal and Disposal of Tanks and Concrete Pad 
Soil Sampling and Chemical Analysis 
Excavation of Contaminated Soils 
Disposal of Contaminated Soil 
Earth Backfill for Excavated Contaminated Soils 
Revegetation 
Certification of Closure Inspection 
Certification of Closure Report 

STABILIZATION UNIT 

Stabilization and Disposal of Remaining Waste Inventory 
Decontamination of Equipment and Buildings 
Chemical Testing of Decontamination Water 
Stabilization and Disposal of Decontamination Water 

TRIASSIC PARK WASTE DISPOSAL fACILITY 

PINAL RCRA PERMIT No NM0001002484 

COST 
($) 

105,336 
2,400 
2,040 
14,630 
14,605 
61,200 

436 
967 
218 
731 

3,000 
15,000 

Subtotal $220,563 

Cost 
($) 

21,024 
4,560 
2,040 
14,630 

Dismantling and Salvaging Tanks, Ancillary Equipment, and Building 24,905 
Removal and Disposal of Tanks and Concrete Pad 57,980 
Soil Sampling and Chemical Analysis 40,800 
Excavation of Contaminated Soils 2,150 
Disposal of Contaminated Soil 4,766 
Earth Backfill for Excavated Contaminated Soils 1,076 
Revegetation 1,464 
Certification of Closure Inspection 3,000 
Certification of Closure Report 15,000 

Subtotal $193,395 
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TABLE 02-1 

SITE CLOSURE COST ESTIMATES (cont'd.) 

ROLL-OFF STORAGE AREA UNIT Cost 
($) 

Stabilization and Disposal of Remaining Waste Inventory 832,550 
Decontamination of Equipment 0 
Chemical Testing of Decontamination Water 0 
Stabilization and Disposal of Decontamination Water 0 
Demolition and Disposal of Liner System 105,248 
Soil Sampling and Chemical Analysis 144,840 

Excavation of Contaminated Soils 21,353 
Disposal of Contaminated Soil 44,781 
Earth Backfill for Excavated Cont:atninated Soils 10,120 

Revegetation 2,733 
Certification of Closure Inspection 3,000 
Certification of Closure Report 15,000 

Subtotal $1,179,625 

TRUCK WASH UNIT Cost 
($) 

Stabilization and Disposal of Remaining Waste Inventory 5,270 

Chemical Testing of Decontamination Water 2,040 
Decontamination of Equipment 0 
Stabilization and Disposal of Decontamination Water 0 
Demolition and Disposal of Tanks, Structures, Concrete and Liner Systemt 16,769 
Soil Sampling and Chemical Analysis 20,400 
Excavation of Contaminated Soils 285 
Disposal of Contaminated Soil 598 

Earth Backfill for Excavated Contaminated Soils 178 
Revegetation 99 

Certification of Closure Inspection 3,000 
Certification of Closure Report 5,000 

Subtotal $53,639 
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TABLE 02-1 

SITE CLOSURE COST ESTIMATES (cont'd.) 

LANDFILL Cost 
($) 

Landfill Excavation Backfill 4,120,000 

Cover Engineering Design 30,000 
Landfill Cover 3,374,432 
Demolition of Tanks, Concrete and Liner System 2,426 
Leachate Treatment Facility Construction 0 
Leachate Treatment Facility Operations 0 
Leachate Pumping and Disposal (volume= 133,000 Gallons [551 tons]) 98,021 

Sump Vadose Zone Sampling and Analysis 8,000 

Well Vadose Zone Monitoring System Sampling and Analysis 48,000 
Soil Sampling and Analysis $104,040 

Final Plat Survey 2,400 
Certification of Closure Inspection 3,000 

Certification of Closure Report 15,000 
Subtotal $7,805,319 

Total from unit closures $2,710,595 
Water Rights and Application $114,000 

Total Closure Cost $10,599,914 
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PERMIT ATTACHMENT P 

POST-CLOSURE CARE 
Modified from the Permit Application, Volume I, 

Section 8.2 

8.2 POST -CLOSURE ACTIVITIES 

Post-closure care involves long-term maintenance, monitoring, and reporting of activities that are carried out 

after closure is completed. Post-closure care is anticipated to be needed only for the landfill after closure. 

However, if clean closure cannot be certified for any unit components or secondary containment areas 
associated with the drum handling unit, liquid waste storage area, stabilization unit, evaporation pond, or roll

off storage area, then those closure activities that have been completed will be certified and a permit 

modification request will be submitted to NMED to include post-closure activities for those portions of the 

units that do not meet the closure performance standard. 

The post-closure care period for the landfill will begin after completion of closure activities and continue for 

an anticipated 30 years. Inspection, maintenance, and repair activities to be conducted during post-closure 
are described in the following sections. The schedule for performing inspections is shown in Table 8-2, Post

Closure Inspection Schedule 

8.2.1 Security Systems 

As shown in Permit Attachment Ll, Engineering Drawings, Facility Drawing Number 4, the Facility perimeter 

fence encloses the entire 480-acres of the Facility. The fence and warning signs mounted on the fence will be 

inspected and maintained throughout the post-closure period. Monthly inspections will include checking the 

condition of fencing, locks, gates, and warning signs. Any signs of unauthorized entry will be reported to the 

local sheriff's office and NMED. Routine maintenance will be performed based on inspection findings to 

repair or replace damaged or deteriorating items. 

8.2.2 Landfill Final Cover 

The integrity and effectiveness of the landfill final cover will be maintained, including making necessary 

repairs to correct the effects of settling, erosion, water damage, animal damage, or other events. The landfill 

cover will be inspected quarterly. Inspections will include checking for signs of cracking, subsidence, 

ponding water, erosion, burrowing animals, or deep-rooted vegetation. Repairs will be scheduled in a timely 

manner upon noting deficiencies in order to ensure that the final cover maintains its effectiveness. 

General maintenance will include the following activities: 

• fertilizing the vegetation periodically; 

• re-establishing damaged or sparse vegetative cover, including seeding and fertilizing; 
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POST -CLOSURE INSPECTION SCHEDULE 

INSPECTION ITEM - PROBLEM OR PROBLEM AREA INSPECTION TIME 
Facili!Y 

Fence monthly 
Locks and gates monthly 
Warning signs monthly 

Landfill Cover 
Cracking, subsidence, ponding water, erosion, quarterly 
Burrowing animals, deep-rooted vegetation 

Perimeter Diversion Ditch 
Sediment and debris accumulation, quarterly 

Leachate Collection System 
Sump quarterly until the sump 

remains dry for 6 months, 
then semi-annually 

Pumps quarterly 
Riser pipes, grout seals, other visible portions of the system quarterly 

Leak Detection System quarterly until the sump 
remains dry for 6 months, 

then semi-annually 
Vadose Zone Monitoring System semi-annually 

• conducting erosion damage repair, including soil excavation, transport and placement, seeding and 
fertilizing; 

• regrading as needed to overcome the effects of subsidence or to repair areas where ponding is 
occurring; and, 

• providing rodent control as needed, including trapping and relocating animals and repairing damage 
caused by burrowing. 

Soil for erosion repair and regrading will be excavated from unused areas onsite and transported to the cap 
area for use in maintenance activities. 

8.2.3 Perimeter Diversion Ditch 

The perimeter diversion ditch (as shown in Permit Attachment L1 on Drawings 22 and 25) will be inspected 
and maintained throughout the post-closure period to ensure its designed functions to divert precipitation 
and run-on from the landfill area are met. Inspections will be conducted quarterly and will include checking 
for accumulated sediments and debris, and signs of erosion. Repairs will be scheduled in a timely manner, 
upon deficiencies being noted, to ensure that the diversion ditch maintains its effectiveness. 

General maintenance activities will include diversion ditch cleaning to remove accumulated sediments and 
debris, and regrading, as needed, to repair the effects of erosion. 
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The leachate collection system will be operated when necessary to ensure leachate depth over the liner does 
not exceed 30 em (1 foot) until the completion of post-closure care. Leachate pumps will be operated at least 
quarterly. The site log will be kept on-site or at a location approved by the Secretary. The volume of leachate 
pumped will be recorded in a site log. After records indicate that the sump has remained dry for six months, 
the frequency of inspection and operation of the sump pumps will be changed to semi-annually. Any 
leachate collected will be pumped to an above-ground storage tank. 

The leachate collection system will be inspected quarterly or semi-annually as described in the preceding 
paragraph. Pumps will be inspected for proper operation. The riser pipes, grout seals, and other visible 
above-ground portions of the system will be inspected for integrity. The level of liquid in the sumps will be 
measured prior to pumping out accumulated leachate. 

Routine maintenance will be conducted to ensure that the leachate collection system remains operable. 
Locking caps and standpipe grouting will be repaired or replaced as necessary. Accumulated sediments or 
sand in the standpipes will be removed as necessary to enable the system to function properly. Based on the 
amount of leachate collected over time, a determination will be made about the integrity of the collection 
system. If a system is suspected of being clogged, an assessment by a New Mexico registered professional 
engineer will be made. All repairs will be made according to the New Mexico registered professional 
engineer's assessment and upon approval by NMED. 

8.2.4.2 Management of Leachate 

During the post-closure care period, leachate pumped from the collection system will be temporarily stored 
in an above-ground tank. The leachate will be sampled and managed at an off-site facility as hazardous 
waste, as appropriate. Details of the leachate sampling and analysis program will be specified in a sampling 
and analysis plan. 

8.2.4.3 Leak Detection System 

During the post-closure care period, the leak detection system beneath the landfill primary liner will initially 
be monitored and inspected quarterly to ensure that it is operating correctly and that any leachate that has 
migrated through the primary liner is collected and removed. As with the primary leachate system, the 
volume of leachate pumped from the secondary leak detection system will be recorded in a site log. After 
records indicate that the sump has remained dry for six months, the frequency of inspection and operation of 
the leak detection system will be changed to semi-annually. 

Inspections and maintenance will be equivalent to those described for the leachate collection system (see 
Section 8.2.4.1). 

8.2.5 Vadose Zone Monitoring System 

The vadose zone monitoring system will be maintained and monitored throughout the post-closure care 
period. The following sections outline the post-closure monitoring plan for this system. The vadose zone 
monitoring system is described in Permit Attachment I, Vadose Zone Monitoring System Work Plan, and consists 
of vadose zone sump in the landfill and vadose zone wells along the eastside of the facility. 
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Vadose zone monitoring will be conducted semi-annually to test for the presence of contaminants in the 
unsaturated sediments hosting the landfill. Sampling procedures and analytical parameters will be defined 
according to the Vadose Zone Monitoring System Work Plan (Volume II, Appendix N) and will follow the 
same guidelines used during the active life of the Facility. 

8.2.5.2 Inspection and Maintenance 

The visible above-ground portions of the vadose zone monitoring system will be inspected semi-annually for 
integrity. Routine maintenance will be conducted to ensure that the vadose zone monitoring system remains 
in operable condition. System equipment will be repaired or replaced as necessary. 

8.2.6 Recordkeeping 

A post-closure Facility record will be maintained. This record will include the dates and times of inspections, 
inspection findings, name of inspector, volumes of leachate pumped, disposition of leachate, sampling results 
of leachate and vadose zone samples, and dates and nature of any corrective actions taken. 

8.2. 7 Certification of Post-Closure 

Within 60 days after completion of the established post-closure care period for the Facility, the permittee will 
submit to NJ\ffiD a certification that the post-closure operations were performed in accordance with the 
approved post-closure plan in compliance with 40 CFR 264.120. The certification will be signed by the 

permittee and an independent New Mexico registered professional engineer. 

8.2.8 Amendment of Plan 

The permittee will submit a permit modification request for changes to the post-closure plan if changes in 
operating plans or Facility design, or events that occur during the active life of the Facility, affect the 
approved post-closure plan. The owner or operator may also request a modification to the post-closure plan 
at any time during the active life of the Facility or during the post-closure care period. Permit modification 
requests will be submitted at least 60 days prior to a proposed change in Facility design, or no later than 60 

days after an unexpected event which affects the post-closure plan. 

If clean closure cannot be certified for any unit components or secondary containment areas associated with 
the drum handling unit, tank storage area, stabilization unit, evaporation pond, or roll-off storage area, then 
the post-closure care permit will be amended to include those portions of the units that do not meet the 
closure performance standard. The post-closure care plan amendments will be submitted to NJ\ffiD no later 
than 90 days after the owner or operator determines that the hazardous waste management unit must be 
closed as a landfill. 
8.2.9 Facility Post-Closure Contact 

During the post-closure care period, the Facility contact organization will be the following: 
Gancjy Marley, Inc. 
1109 East Broadway 
Tatum, New Mexico 88267 
(505) 398-4960 
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PERMIT ATTACHMENT Pl 

FINANCIAL ASSURANCE FOR POST-CLOSURE CARE 
Modified from the Permit Application, Volume I, 

Sections 8.7.2 and 8.8.2 

8.7.2 Post-Closure Costs 

Table P1-1, Lzmffill Post-Closure Cost Estimate, summarizes the post-closure cost estimate for the landfill. The 
costs include 30 years of monitoring and maintenance activities, as described in Permit Attachment P, Post
Closure Care, Section 8.2, Post-Closure Activities. These estimates are based on 2000 dollars and must be 
updated annually as required in 40 CFR Part 264.144(b). 

8.8.2 Financial Assurance for Post-Closure Care 

Similar to the financial assurance requirements for closure activities, the Facility is required to provide 
assurances for the post-closure care of the Facility. Upon receipt of the final permit, and 60 days prior to the 
initial receipt of waste, the owner/ operators will provide the appropriate financial instrument to fulfill this 
requirement. Selection of the instrument to be used will be based upon economic and performance 
considerations. The financial instruments allowed by this subpart of the regulations are listed in Permit 
Attachment 02, Cost Estimates for Closure, Section 8.8.1, Financial Assurance for Closure. 
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POST-CLOSURE CARE COST ESTIMATE 
AND TOTAL CLOSURE/POST-CLOSURE COST ESTIMATE 

LANDFILL POST-CLOSURE COST ESTIMATE 
LANDFILL POST-CLOSURE ITEMS Cost 

($) 
Facility Inspection 201,600 
Routine Landfill Cover Maintenance and Repair 600,000 
Severe Landfill Cover Erosion Damage Repair 300,000 
Perimeter Diversion Ditch Maintenance and Repair 300,000 
Leachate Collection and Disposal $296,582 
Leachate Collection System Maintenance 67,200 
Well and Sump Vadose Zone Maintenance 67,200 
Sump Vadose Zone Sampling and Analysis 240,000 
Vadose Zone Monitoring Wells Sampling and Analysis 1,440,000 
Notation of Property Deed 2,500 
Certification of Post -Closure Inspection 3,000 
Certification of Post-Closure Report and Landfill Monitoring Reporting 160,000 

Post-closure Care Cost Total $3,678,082 
Closure Cost Total $10,599,914 

Total Closure and Post-closure $14,277,996 
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PERMIT ATTACHMENT Q 

STATISTICS 

In accordance with Permit Condition 7.5.1.a., these procedures 
shall be used to perform release determinations for metals and 
radionuclides in water (i.e., fluid) samples obtained in the 
vadose zone monitoring system (VZMS) wells. These procedures 
shall be applicable to the following analytes obtained under 
Permit Conditions 7.3.1 and 7.3.3: dissolved and total metals 
(Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Ti, Zn) and 
radionuclides (gross alpha, gross beta, gamma emitters, total 
uranium, radium 226/228, radon). 

As identified in Permit Condition 7.5.1.a, note that the 
following procedures do not apply to general water chemistry 
parameters (bicarbonate, chloride, dissolved major cations) or to 
organic parameters. As identified in Permit Condition 7.5.1.a, 
release determinations for general water chemistry parameters 
shall be made through a trilinear diagram comparison between 
vadose zone monitoring system (VZMS) well fluid samples and 
baseline non-leachate fluid samples (i.e., fluid obtained by 
extracting non-leachate source water through representative soil 
samples obtained from the installation of the VZMS wells). The 
release determinations for organics shall be made by the 
detection of any organic in a VZMS well sample. 

The overall statistical procedure for making release 
determinations for metals and radionuclides in VZMS well samples 
is as follows: 

1. An upper tolerance limit shall be constructed for non
leachate analytes in water samples extracted under the 
Meteoric Water Mobility Procedure (MWMP) (see Permit 
Attachment I, Vadose Zone Monitoring System Work Plan, 
Appendix A, Meteoric Water Mobility Procedure) for 
baseline soil boring samples (or baseline soil cutting 
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samples) obtained under Permit Condition 7.3.1. This 
non-leachate MWMP-extractant analyte tolerance limit 
shall be constructed for each individual metal analyte 
and for each individual radionuclide analyte in the 
non-leachate MWMP-extracted samples. These non
leachate MWMP-extractant analyte tolerance limits shall 
be reported as required at Permit Condition 7.3.1.b. 

2. Analyte concentrations of dissolved/total metals and 
radionuclides from VZMS well samples, as obtained under 
Permit Condition 7.3.3, shall be compared against each 
individual non-leachate MWMP-extractant analyte 
tolerance limit. The results of this comparison shall 
be reported according to VZMS well sample reporting 
requirements established under Permit Conditions 7.4.2 
and 7.5.2. 

The construction of the non-leachate MWMP-extractant analyte 
tolerance limits shall adhere to the following guidelines: 

1. A minimum of 20 non-leachate MWMP-extractant analyte 
concentrations (e.g., total lead) from baseline MWMP
extractant samples are required to construct an adequate 
upper tolerance limit for each non-leachate analyte in 
the MWMP-extractant data sets. 

2. Each set of non-leachate MWMP-extractant analyte 
concentrations shall be evaluated for the occurrence of 
values reported below the achievable detection limits 
(i.e., non-detects). The procedure for performing this 
evaluation, and the methods to manage non-detects, is 
provided below. 

3. Each set of non-leachate MWMP-extractant analyte 
concentrations shall be evaluated for normality using the 
procedure described below. If each set of non-leachate 
MWMP-extractant analyte concentrations from the MWMP
extractant samples exhibits a normal distribution, the 
non-leachate MWMP-extractant analyte tolerance limits 
shall be constructed on the original (i.e., raw) data set 
using the parametric tolerance limit procedure described 
below. If each set of non-leachate MWMP-extractant 
analyte concentrations from the MWMP-extractant samples 
exhibits a log-normal distribution instead, the non
leachate MWMP-extractant analyte tolerance limit shall be 
constructed on the log-transformed baseline data set 
using the parametric tolerance limit procedure, with the 
respective log-normal VZMS well sample concentration for 
that analyte being used in the comparison of the VZMS 
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well sample to the log-normal non-leachate MWMP
extractant analyte tolerance limit. 

These procedures are based upon the following guidance developed 
by the U.S. Environmental Protection Agency (EPA): Statistical 
Analysis of Groundwater Monitoring Data at RCRA Facilities, 
Interim Final Guidance, (EPA Interim Final Guidance, April 1989) 
and Statistical Analysis of Groundwater Monitoring Data at RCRA 
Facilities, Draft Addendum to Interim Final Guidance, (EPA, July 
1992). Requirements set forth in Use of Tolerance Intervals for 
Determining Inorganic Background Concentrations (New Mexico 
Environment Department (NMED), Hazardous Materials Bureau, March 
2, 2000) shall also be adhered to, including the following: 

• each parametric and non-parametric analyte tolerance 
limit shall be constructed with a minimum of 20 MWMP
extractant samples; and 

• each parametric analyte tolerance limit shall be 
constructed with a minimum coverage of 95% and a minimum 
tolerance coefficient of 95%. 

MANAGING NON-DETECTS IN NON-LEACHATE MWMP-EXTRACTANT DATA SETS 

If concentrations of any non-leachate MWMP-extractant analyte are 
reported below the achievable detection limits in each non
leachate MWMP-extractant analyte data set (i.e., minimum of 20 
samples), the following procedure must be followed before the 
tolerance limit is calculated for the data set. 

If the non-leachate MWMP-extractant analyte data set has no more 
than 15% non-detects, use one-half of the detection limit for 
that particular measurement. Subsequently, proceed to the 
normality test procedures described below. 

If the non-leachate MWMP-extractant analyte data set has more 
than 15% non-detects, but less than or equal to 50% non-detects, 
use Cohen's approximation to approximate the mean and standard 
deviation of the analyte non-leachate MWMP-extractant analyte 
data set. However, before calculating Cohen's approximation, it 
must be decided whether the analyte data is more closely 
approximate to a normal or a log-normal distribution. To make 
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this determination, Censored Probability Plots, as described in 

EPA's Draft Addendum to Interim Final Guidance, should be 
constructed on both the raw measurements and the log-transformed 
measurements. 

Compare the two Censored Probability Plots. If the plot based on 
the raw measurements is more linear than the plot based on the 
log-transformed values, compute Cohen's approximation using the 
raw measurements and then proceed with the normality test 
procedures described below. If the plot based on the log
transformed measurements is more linear, compute Cohen's 
approximation using the log-transformed measurements and then 
proceed with the normality test procedures described below. 

If the non-leachate MWMP-extractant analyte data set contains 
more than 50% non-detects, then use the procedure to calculate 
the non-parametric tolerance limit for the data set, as described 
below. 

NORMALITY TEST OF NON-LEACHATE MWMP-EXTRACTANT DATA SETS 

Following the management of non-detects for each non-leachate 
MWMP-extractant analyte data set, the normality or log-normality 
of each non-leachate MWMP-extractant analyte data set must be 
confirmed before constructing the analyte tolerance limit for 
each data set. If the non-leachate MWMP-extractant analyte data 
set contains more than 50% non-detects, do not test for normality 
and proceed directly to the method for calculating the non
parametric tolerance limit for the data set, as described below. 

The normality or log-normality of each non-leachate MWMP
extractant analyte data set shall be tested by first constructing 
a probability plot on the compliance data, as described in EPA's 

Addendum to Interim Final Guidance. In addition, since the 
probability plot is not a formal test of distribution, each 
compliance data set shall be assessed using the Shapiro-Wilk test 
of normality at the 0.01 level of significance. Note that to 
test normality of each non-leachate MWMP-extractant analyte data 
set, the raw measurements should be used in the construction of 
the probability plot and the calculation of the Shapiro-Wilk 
test. If normality of the data is confirmed, the non-leachate 
MWMP-extractant analyte data set tolerance limit can be 
calculated on the raw measurements, as described below in the 
discussion of parametric tolerance limit procedures. 

If the probability plot and the results of the Shapiro-Wilk test 
indicates the non-leachate MWMP-extractant analyte data set is 
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not normally distributed, the data set should be log-transformed. 
Subsequently, the normality tests (i.e., probability plot and 

Shapiro-Wilk test) should be applied to the log-transformed data 
set to determine if the non-leachate MWMP-extractant analyte data 
set is log-normally distributed. If log-normality of the data is 
confirmed, the parametric tolerance limit can be calculated on 
the log-transformed data set, as described below in the 
discussion of parametric tolerance limit procedures. 

If both normality and log-normality of the non-leachate MWMP
extractant analyte data set are rejected using the probability 
test and the Shapiro-Wilk test at the 0.01 level of significance, 
then construct the non-parametric tolerance limit as described 
below. 

PARAMETRIC TOLERANCE LIMIT FOR NON-LEACHATE MWMP-EXTRACTANT 
ANALYTE DATA SET 

1. Calculate the mean, X, and standard deviation, S, for the 
non-leachate MWMP-extractant analyte data set. 

2. Construct the one-sided, upper tolerance limit for the 
non-leachate MWMP-extractant analyte data set as: 

Tolerance Limit X + K S, 

3. where K is the one-sided normal tolerance factor found in 
EPA Interim Final Guidance (Appendix B, Table 5) . 

4. Compare each dissolved/total metal analyte and 
radionuclide analyte obtained for each VZMS well sample, 
as obtained under Permit Condition 7.3.3, to each 
respective non-leachate MWMP-extractant analyte data set 
parametric tolerance limit constructed for the analyte 
under Step 2. If the non-leachate MWMP-extractant analyte 
data set tolerance limit was constructed on the logarithm 
of the original data, the logarithm of the VZMS well 
sample analyte should be compared to the non-leachate 
MWMP-extractant analyte data set tolerance limit for each 
analyte under Step 2. 
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5. If the VZMS well sample analyte concentration exceeds the 
respective parametric non-leachate MWMP-extractant 
analyte data set tolerance limit for that analyte, then 
there is statistically significant evidence that the VZMS 
well sample is composed of leachate from the Landfill or 
the Surface Impoundment. 

NON-PARAMETRIC TOLERANCE LIMIT FOR NON-LEACHATE MWMP-EXTRACTANT 
ANALYTE DATA SET 

1. Examine the non-leachate MWMP-extractant analyte data set 
to observe and obtain the maximum value for the data set. 

2. Set the non-parametric upper tolerance limit for the non
leachate MWMP-extractant analyte data set to this maximum 
value obtained in Step 1. 

3. Compare each dissolved/total metal analyte and 
radionuclide analyte obtained for each VZMS well sample, 
as obtained under Permit Condition 7.3.3, to the non
parametric non-leachate MWMP-extractant analyte data set 
tolerance limit constructed for each analyte under Step 
2. 

4. If the VZMS well sample analyte concentration exceeds the 
respective non-parametric non-leachate MWMP-extractant 
analyte data set tolerance limit for that analyte, then. 
there is statistically significant evidence that the VZMS 
well sample is composed of leachate from the Landfill or 
the Surface Impoundment. 
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PERMIT ATTACHMENT R 

FACILITY CORRECTIVE ACTION WORK PLAN OUTLINE 

The purpose of the Facility Corrective Action Work Plan (FCAWP) 
is to have in place standard procedures for conducting an 
investigation of the nature, rate and extent of a contaminant 
release. The Permittee shall submit a FCAWP to the Secretary for 
approval within 180 calendar days of the effective date of this 
Permit. The Permittee shall furnish all personnel, materials, 
and services necessary for, or incidental to, creating and 
performing the FCAWP. 

If the Permittee believes that certain requirements of the FCAWP 
are not applicable, the specific requirements shall be identified 
and a detailed rationale for inapplicability shall be provided. 

The FCAWP consists of five tasks: 

Task I 

Task I Corrective Action Data Collection Quality 
Assurance Plan 

Task II Corrective Action Data Management Plan 

Task III Health and Safety Plan 

Task IV Community Relations Plan 

Task V Corrective Action Project Management Plan 

Corrective Action Data Collection Quality Assurance Plan 

The Permittee shall prepare a plan to document all monitoring 
procedures: sampling, field measurements, and sample analysis 
performed at the Triassic Park Waste Disposal Facility (the 
Facility) during the investigation to characterize the 
environmental setting, source, and contamination, so as to ensure 
that all information, data, and resulting decisions are 
technically sound, statistically valid, and properly documented. 

The Strategy Section of the Corrective Action Data Collection 
Quality Assurance Plan shall include, but not be limited to, the 
following: 

(a) description of the intended uses for the data, and the 
necessary level of precision and accuracy for those 
intended uses; 

(b) description of methods and procedures to be used to 
assess the precision, accuracy, and completeness of the 
measurement data; and 
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(c) schedule and information to be provided in quality 
assurance reports, including at least: 

i. periodic assessment of measurement data accuracy, 
precision, and completeness; 

ii. results of performance audits; 

iii. results of systems audits; and 

iv. significant quality assurance problems and 
resolutions. 

The Sampling and Field Measurements Section of the Corrective 
Action Data Collection Quality Assurance Plan shall discuss at a 
minimum: 

(a) selecting appropriate sampling and field measurements 
locations, depths, and other pertinent information; 

(b) providing a statistically sufficient number of sampling 
and field measurement sites; 

(c) determining conditions under which sampling or field 
measurements shall be conducted; 

(d) determining which parameters are to be measured and 
where; 

(e) selecting the frequency of sampling and length of 
sampling period; 

(f) selecting the types of samples (e.g., composite vs. 
grab) and number of samples to be collected; 

(g) delineating procedures designed to prevent 
contamination of sampling or field measurements 
equipment and cross-contamination between sampling 
points; 

(h) documenting field sampling operations and procedures 
(see Appendix 1, Monitoring Well Field Log); 

(i) selecting appropriate sample containers; 

(j) preserving samples; 

(k) controlling chain-of-custody; and 

(1) disposing of all contaminated materials generated by 
activities in a manner compliant with all State and 
Federal regulations. 
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The Sample Analysis Section of the Corrective Action Data 
Collection Quality Assurance Plan shall include: 

(a) chain-of-custody procedures; 

(b) sample storage procedures and holding times; 

(c) sample preparation methods; 

(d) analytical procedures; 

(e) calibration procedures and frequency; 

(f) data reduction, validation and reporting; and 

(g) frequency of internal quality control checks and 
laboratory performance audits. 

Task II Corrective Action Data Management Plan 

The Permittee shall develop a Corrective Action Data Management 
Plan to document and track investigation data and results. This 
Plan shall identify and set up data documentation materials and 
procedures (data record), project file requirements, and 
project-related progress reporting procedures and documents. 

The data record shall include at least the following for all 
sample and field measurements: 

(a) unique measurement code; 

(b) measurement location; 

(c) measurement type; 

(d) laboratory ID number; 

(e) property or component analyzed; and 

(f) results of analysis. 

The Corrective Action Data Management Plan shall provide the 
format to be used to present the data and conclusions of the 
investigation and other pertinent information. 

(a) The following shall be presented in tables: raw data; 
data sorted by significant features such as location, 
media, and constituent; data reduction for statistical 
analysis; and summary data. 

(b) The following shall be presented in graphical formats 
(e.g., bar graphs, line graphs, plan maps, isopleth 
plots, cross-sections, three-dimensional displays, and 
other pertinent information) : sampling location and 
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grid; levels of contamination at each sampling location; 
geographical extent of contamination; and changes in 
concentration relative to source, time, depth, and other 
parameters. 

Task III Health and Safety Plan 

The Permittee shall prepare a Facility Health and Safety Plan, 
which shall include: 

(a) a description of the Facility including availability of 
resources such as roads, water supply, electricity and 
telephone service; 

(b) a description of the known hazards and evaluation of 
the risks associated with each activity conducted, 
including but not limited to on- and off-site exposure 
to contaminants during implementation of interim 
measures; 

(c) a list of key personnel and alternates responsible for 
site safety, response operations, and for protection of 
public health; 

(d) delineation of the work area; 

(e) a description of levels of protection to be worn by 
personnel in the work area; 

(f) procedures established to control site access; 

(g) decontamination procedures for personnel and equipment; 

(h) site emergency procedures; 

(i) emergency medical care procedures for injuries and 
toxicological problems; 

(j) requirements for an environmental field monitoring 
program; 

(k) routine and special training requirements for 
responders; and 

(1) procedures for protecting workers from weather-related 
problems. 
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The Facility Health and Safety Plan shall be consistent with: 

(a) National Institute for Occupational Safety and Health 
(NIOSH) Guidance Manual for Hazardous Waste Site 
Activities (1985); 

(b) US Environmental Protection Agency (EPA) Order 1440.1 -
Respiratory Protection; 

(c) EPA Order 1440.3 - Health and Safety Requirements for 
Employees Engaged in Field Activities; 

(d) the approved Facility Contingency Plan; 

(e) EPA Operating Safety Guide (1984); 

(f) US Occupational Safety and Health Administration (OSHA) 
regulations, particularly 29 CFR 1910 and 1926; 

(g) State and local regulations; and 

(h) other EPA guidance as provided. 

Task IV Community Relations Plan 

The Permittee shall prepare a plan for dissemination of 
information to the public regarding investigation activities and 
results. 

Task VI Corrective Action Project Management Plan 

The Permittee shall prepare a Corrective Action Project 
Management Plan which will include a discussion of the technical 
approach, schedules, budget, and key project personnel. The 
Corrective Action Project Management Plan will also include a 
description of qualifications of key project personnel performing 
or directing the investigation, including contractor personnel. 
This Plan shall also document the overall management approach to 
the investigation. 
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PERMIT ATTACHMENT R, APPENDIX 1 

Monitoring Well Field Log - Evacuation and Recovery 
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MONITORING WELL FIELD LOG - EVACUATION AND RECOVERY 

Event # Year Well Identification ----- -----

Sample Collector\Operator 

PRE-EVACUATION: 

Organic Vapor Detected (Measurement required only if detected 
during well Inspection) "Yes" "No" "Not Required" 

Method of Detection 

Concentration, ppm as -------------
Calibration, ppm Std. ----------------
Immiscible Layer Detected 11 Yes ~~ No" 

Sample Collected 11 Yes 11 No" II N/A" 

Depth (Measured from Casing Reference Point) 
to Top of layer(s), Ft. 

ppm Det. 

0.01) ----------------------------
to Bottom of layer, Ft. 
0.01) ----------------

Method of Sample Collection 

Sample Reference # 

EVACUATION: 

Method of Evacuation 

Before Evacuation: 

(to 

(to 

a. Water Level Depth (a), Ft. (to 
0.01) -----------------------------

b. Well Depth (b), Ft. (to 
0.01) --------------------------------

c. Inside Well Casing Dia. 

Calculate Well Volume, Gal.: 
(Casing 6" Dia.) 1.33 x (b- a) = 

Gallons 
(Casing 4" Dia.) 0.65 x (b- a) = 

Gallons 

Initial Well Volume: 
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(to the extent practicable) 
gallons 

• Measure water Level within 12 to 24 hours of initial completed 
evacuation. 

Ft. ( 0. 01) Time of measurement 

• Calculate recovered well volume gallons 
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MONITORING WELL FIELD LOG - SAMPLING 

Event # Year Well Identification -------- -------

SAMPLING: 

Date Time ----------------- -----------
Collector/Operator 

Sample Sequence 

Water Level Depth, 
(ft) ____________________________________________ __ 

Method of Collection 

Method of Filtration 

Completed(date) 
(time) _____________________________ __ 

Reason for Sampling 

* 
Field Sample Analysis 
Analytical Instrumentation 

Calibration Information 

Sample Values 

Specific Conductance @ 25°C ("J..lmhos/cm) std. 

pH (S.U.) std. det. 

Temperature ( °C) 
Turbidity (NTU) std. det. 

GENERAL INFORMATION: 

Weather Conditions at time of sampling: 

Sample Characteristics 
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Sample Information (Container, volume, preservatives, test) 

Comments and Observations 

Temp. of shuttle when shipped: 
Temp. of shuttle when received at Lab 

Certification: 

Sample received by Lab: --------------------------------------------------
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PERMIT ATTACHMENT S 

RCRA FACILITY INVESTIGATION - SCOPE OF WORK 

The purpose of a RCRA Facility Investigation (RFI) is to 
determine the nature and extent of releases of hazardous wastes 
or hazardous constituents. The required information shall 
include each item specified under Tasks I-III. The Permittee 
shall furnish all personnel, materials, and services necessary 
for, and incidental to, performing the investigation. 

If the Permittee believes that certain requirements of the Scope 
of Work are not applicable or have been sufficiently addressed in 
a previous document (e.g., the Permit Application), the specific 
requirements shall be identified and a detailed rationale for 
inapplicability or previous reference shall be provided to the 
Secretary for approval. 

The RFI consists of three tasks: 

Task I: RFI Work Plan 

a. Introduction 

b. Environmental Setting 

c. Source Characterization 

d. Contamination Characterization 

Task II: Investigation 

Task III: RFI Final Report and Summary 

Task I: RFI Work Plan 

The Permittee shall prepare an RFI Work Plan as specified in 
Permit Condition 10.1.5. and in the following conditions. The RFI 
Work Plan shall reference Permit Attachment R, Facility Work Plan 
Outline, as appropriate. The RFI Work Plan shall provide for and 
address the following information needs: 

a. Introduction. - The introduction shall summarize 
the regional location, pertinent boundary 
features, general Facility physiography, 
hydrogeology, and historical use of the Facility 
and the specific unit(s) under investigation for 
the treatment, storage, or disposal of solid and 
hazardous waste. Information supplied from the 
Permit Application, the Permit, or existing 
reports and studies is acceptable, as long as the 
source of this information is documented, 
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pertinent, and reflective of current conditions. 
This section shall include: 

1. Facility and Unit Description. - This 
description shall include: 

i. All maps shall be consistent with 
requirements set forth in 20.4.1.900 NMAC 
(incorporating 40 CFR 270.14) and shall be 
of sufficient detail and accuracy to locate 
all current and future work performed at 
the site. Maps shall include: 

general geographic location; 

property lines, with the owners of all 
adjacent property clearly indicated, and 
all land previously owned and/or used by 
the Permittee around the Facility; 

topography, water features, and drainage 
patterns; 

all tanks, buildings, utilities, paved 
areas, rights-of-way, and other 
features; 

all solid waste management units 
referenced in Permit Part 10, Table 10-
1; 

all known past solid or hazardous waste 
treatment, storage and disposal areas or 
units; 

surrounding land uses (residential, 
commercial, agricultural, recreational); 
and 

the location of all production location 
of all production and ground water 
monitoring wells. These wells shall be 
clearly labeled and ground and top of 
casing elevations included (these 
elevations may be included as an 
attachment) . 

ii. A history and description of ownership and 
operation of solid and hazardous waste 
generation, treatment, storage and disposal 
activities at the facility. 

iii. A summary of approximate dates or periods 
of past waste releases, identification of 
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the materials released, the amount 
released, the location released, and a 
description of the response actions 
conducted (local, State, or Federal 
response units, or response actions by 
private parties), including any inspection 
reports or technical reports generated as a 
result of the response. 

iv. A reference to all environmental, geologic, 
and hydrogeologic studies performed by all 
parties, at or near the facility, with a 
short summary of the purpose, scope, and 
significant findings thereof. 

v. A reference to all environmental permits, 
applied for and/or received, the purpose 
thereof, and a short summary of permit 
requirements. 

2. Nature and Extent of Contamination 

i. This section shall summarize all possible 
source areas of contamination including, at a 
minimum, consideration of all SWMUs listed in 
Permit Part 10, Table 10-1. For each area, 
the Permittee shall identify the following: 

location of unit/area on a Facility map; 

quantities of solid, hazardous, and 
radiochemical wastes; 

quantities of radiochemical and 
hazardous constituents, to the extent 
known; and 

identification of areas where additional 
information is necessary. 

ii. The Permittee shall prepare an assessment 
and description of the existing degree and 
extent of contamination. This should 
include: 

available monitoring data and 
qualitative information on locations and 
levels of contamination at the Facility; 

all potential migration pathways 
including information on geology, 
pedology, hydrogeology, physiography, 
hydrology, water quality, meteorology, 
and air quality; and 
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the potential .impact(s) on human health 
or the environment, including 
demography, ground water and surface 
water use, and land use. 

3. Implementation of Interim Measures 

a. Interim measures. -The Permittee shall 
document and report on all interim measures 
that have been or are being undertaken at the 
facility. The following information regarding 
interim measures shall be provided: 

i. objectives of the interim measures: how 
the measure is mitigating a potential 
threat to human health or the 
environment and/or is consistent with 
and integrated into requirements for a 
long-term solution; 

ii. schedules for design, construction and 
monitoring; 

iii. schedule for progress reports; 

iv. stabilization that has occurred at the 
site; 

v. proposed further investigation and/or 
action; and 

vi. justification for limiting the scope of 
the RFI. 

b. Environmental Setting - The Work Plan shall 
provide for collection of information to 
supplement and verify existing information on the 
environmental setting at the Facility. The Work 
Plan shall provide for characterization of the 
following: 

1. Hydrogeology. - The Work Plan shall describe 
in detail a program to evaluate hydrogeologic 
conditions at the facility and at the 
specific unit. This program shall at a 
minimum provide for the following information 
needs: 

i. a description of the regional, local, 
Facility-wide, and Solid Waste 

Management Unit (SWMU)- or Regulated 
Unit-specific geologic and hydrogeologic 
characteristics affecting vadose zone 
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fluid flow and ground water flow beneath 
the facility. 

ii. an analysis of any topographic features 
including surface water bodies that 
might influence the ground water flow 
system. 

iii. A representative and accurate 
classification and description of the 
hydrogeologic units which may be part of 
migration pathways at the Facility 
(i.e., the aquifers and any intervening 
saturated and unsaturated units) based 
on field data, tests (e.g., geophysical 
logging of existing and new wells, 
piezometers and borings), and cores. 

iv. the extent (depth, thickness, lateral 
extent) of hydrogeologic units which may 
be part of migration pathways based on 
field studies and cores, structural 
geology, and hydrogeologic cross 
sections, including: 

- unconsolidated sand and gravel 
deposits; 

- zones of fracturing or channeling 
in consolidated or unconsolidated 
deposits; and 

- zones of high permeability or low 
permeability that might direct and 
restrict the flow of contaminants. 

2. A description of representative water level or 
fluid pressure based on data obtained from 
monitoring wells and piezometers installed 
upgradient and downgradient of the potential 
contaminant source. Information needs include: 
potentiometric surface maps; hydrologic cross 
sections showing vertical gradients; vertical and 
horizontal components of flow; temporal changes 
in hydraulic gradients; and flow nets. 

3. A description of man-made influences that may 
affect site hydrogeology such as active and 
inactive local water supply and production wells, 
pipelines, french drains, and ditches. 

4. The Permittee shall describe in detail a program 
designed to characterize soil and rock units 
above the water table. Such characterization 
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shall include, but is not limited to, the 
following information: surface soil 
distribution; soil profile, including American 
Society of Testing and Materials (ASTM) and US 
Conservation Service (USCS) classifications of 
soils; transects of soil stratigraphy; saturated 
hydraulic conductivity; porosity; cation exchange 
capacity (CEC); soil pH; particle size 
distribution; depth to water table; moisture 
content; effect of stratification on unsaturated 
flow; infiltration; evapotranspiration; residual 
concentration of contaminants in soil; total 
natural organic carbon content; and mineral and 
metal content. 

c. Source Characterization - The Permittee shall 
describe in detail a program designed to 
completely characterize the wastes and the 
areas where wastes have been placed, 
including: type, quantity, physical form, 
composition, disposition (containment and 
nature of wastes), and the Facility 
characteristics affecting releases (e.g., 
Facility security, engineered barriers). This 
shall include quantification of the following 
specific characteristics, at each source area: 

l. Unit/disposal area characteristics, 
including but not limited to: 

i. location of unit/disposal area; 

ii. type of unit/disposal area; 

iii. design features; 

iv. operating practices (past and 
present); 

v. period of operation; 

vi. age of unit/disposal area; 

vii. general physical conditions; and 

viii. method used to close the 
unit/disposal area. 

2. Waste characteristics, including but not limited 
to: 

i. type of waste placed in unit 
(hazardous classification, quantity, 
chemical composition); 

S-6 



New Mexico Environment Department Triassic Park Waste Disposal facility 
March 2002 final RCRA Permit No. NM0001002484 

ii. physical and chemical characteristics 
(physical form, physical description, 
temperature, pH, general chemical 
class, molecular weight, density, 
boiling point, viscosity, solubility 
in water, solubility in solvents, 
cohesiveness, vapor pressure); and 

iii. migration and dispersal 
characteristics of the waste 
(sorption coefficients, 
biodegradability, photodegradation 
rates, hydrolysis rates, chemical 
transformations) . 

d. Contamination Characteristics - The Permittee 
shall describe in detail a program to collect 
analytical data on ground water, soils, surface 
water, sediment, and subsurface gas contamination 
when necessary to characterize contamination from 
a SWMU. The data shall be sufficient to define 
the extent, origin, direction, and rate of 
movement of contaminant plumes. Data required 
shall include time and location of sampling, media 
sampled, concentrations found, conditions during 
sampling, and the identity of the individual(s) 
performing the sampling and analysis. All media 
(ground water, surface water and sediments, soil, 
air, and gas) must be investigated. If the 
permittee believes certain media could not be 
affected by a release from a specific unit, a 
detailed justification for not investigating those 
media must be provided. The Permittee shall 
address the following types of contamination at 
the facility as appropriate: 

1. Ground Water Contamination - The Work Plan shall 
describe in detail a program of ground water 
investigation to characterize any ground water 
plumes of contamination at the facility that are 
not subject to corrective action requirements of 
40 CFR Section 264.100. The program shall at a 
minimum provide for the following information 
needs: 

i. a description of the horizontal and 
vertical extent of any immiscible or 
dissolved plume(s) originating from the 
Facility; 

ii. the horizontal and vertical direction of 
contamination movement; 

iii. the velocity of contaminant movement; 
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the horizontal and vertical extent of 
concentrations of any 20.4.1.500 NMAC 
(incorporating 40 CFR 264, Appendix IX) 
constituents; 

an evaluation of factors influencing the 
plume movement; and 

an extrapolation of future contaminant 
movement. 

2. Soil Contamination - The Permittee shall 
describe in detail a program to characterize 
contamination of soil and rock units above the 
water table in the vicinity of the contaminant 
release. The program shall provide for the 
following information needs: 

i. a description of the vertical and 
horizontal extent of contamination; 

ii. a description of contaminant and soil 
chemical properties within the 
contaminant source area. This includes 
contaminant solubility, speciation, 
adsorption, leachability, exchange 
capacity, biodegradability, hydrolysis, 
photolysis, oxidation, natural total 
organic carbon content, and other 
factors that might affect contaminant 
migration and transformation; and 

iii. plume migration and transformation, 
specific contaminant concentrations, the 
velocity and direction of contaminant 
movement, and an extrapolation to future 
contaminant movement. 

3. Air Contamination - The Permittee shall 
describe in detail a program to characterize 
particulate and gaseous contaminants released 
into the atmosphere. This investigation shall 
provide the following information: a 
description of the horizontal and vertical 
direction and velocity of contaminant 
movement; the rate and amount of the release; 
and the chemical, radiochemical, and physical 
composition of the contaminants released, 
including horizontal and vertical 
concentration profiles. 

4. Subsurface Gas - The Permittee shall describe 
in detail a program to characterize the 
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nature, rate and extent of releases of 
reactive gases from the units. Such a program 
shall include, but is not limited to: 
provisions for monitoring subsurface gases 
released from the unit, and an assessment of 
the potential for threat to human health 
and/or the environment. 

Task II: Investigation 

The Facility investigation activities shall follow the RCRA 
Facility Investigation Work Plan. All sampling and analyses 
shall be conducted in accordance with the Corrective Action Data 
Collection Quality Assurance Plan in the Facility Work Plan. All 
sampling locations shall be documented in a log and identified on 
a detailed site map. During the investigation, it may be 
necessary to revise the RFI Work Plan to increase or decrease the 
level of detail of information collected to accommodate the 
facility specific situation. 

The Permittee shall conduct investigations of SWMUs previously 
identified with known or suspected releases of contamination to 
characterize the Facility (Environmental Setting), define the 
source (Source Characterization), define the degree and extent of 
contamination (Contamination Characterization), and identify 
actual or potential receptors. 

The investigations should result in data of adequate technical 
quality to develop and evaluate corrective measures alternatives 
during the Remedy Identification, when necessary. 

Task III: RCRA Facility Investigation Final Report and Summary 

The Permittee shall analyze all Facility investigation data 
collected during the RFI process and prepare a detailed report on 
the type and extent of contamination at the Facility including 
sources and migration pathways. All information generated during 
the investigation shall be presented and analyzed. All evidence 
and procedures used for making any determinations (e.g., velocity 
of groundwater, extent of contamination) shall be fully 
documented. The report shall describe extent of contamination 
(qualitative/quantitative) in relation to background levels 
indicative for the area. The report shall contain the results of 
all tests, calculations, inspections, record searches, and 
observations. It shall contain soil and ground water 
contamination profiles, statistical comparisons, and the results 
of all sampling events conducted as part of the investigation. 
It shall display results in tables, graphs, maps, and cross 
sections as discussed in the Corrective Action Data Management 
Plan. 

The Permittee shall identify all relevant and applicable 
standards for the protection of human health or the environment 
(e.g., National Ambient Air Quality Standards, Federally-approved 
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State water quality standards, ground water protection standards, 
and other pertinent standards) 

Data shall be evaluated to ensure it is sufficient in quality 
(e.g., quality assurance procedures have been followed) and 
quantity to describe the nature and extent of contamination, to 
evaluate the potential threat to human health or the environment, 
and to support a remedy identification, if required. The report 
shall present all data in an Appendix. 

General RCRA Facility Investigation Reporting Requirements 

a. Two hard copies and one IBM compatible disk copy 
of all reports and data shall be submitted by the 
Permittee to the Secretary. 

b. The RFI Work Plan shall be submitted by the 
Permittee to the Secretary as described in Permit 
Condition 10.1.5.a. 

c. The RFI Final Report and Summary shall be 
submitted by the Permittee to the Secretary as 
described in Permit Condition 10.1.5.c. 

d. The Permittee shall provide the Secretary with 
signed, monthly progress reports as specified in 
Permit Conditions 10.1.3.i. and 10.1.7.d. 
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PERMIT ATTACHMENT T 

CORRECTIVE MEASURES STUDY - SCOPE OF WORK 

The purpose of the Corrective Measures Study (CMS) is to develop 
and evaluate remedy alternatives and to recommend the remedy 
alternative or alternatives to be taken. After review of the 
RCRA Facility Investigation Report, the Secretary will notify the 
Permittee of the need for a CMS as specified at Permit Condition 
10.7.4. The required information shall include each item 
specified under Tasks I-III. The Permittee will furnish the 
personnel, materials, and services necessary to prepare the CMS, 
unless otherwise specified. 

If the Permittee believes that certain requirements of the Scope 
of Work are not applicable, the specific requirements shall be 
identified and the rationale for inapplicability shall be 
provided. 

The Corrective Measures Study consists of three tasks: 

Task I: CMS Work Plan 

a. Description of Current Conditions 

b. Establishment of Corrective Action Objectives 

c. Description of Approach to CMS 

d. Schedule for CMS 

Task II: Corrective Measures Study 

a. Identification of Corrective Measure Alternative(s) 

b. Screening of Corrective Measure Alternative(s) 

c. Development of Corrective Measure Alternative(s) 

d. Evaluation of Corrective Measure Alternative(s) 

e. Selection of Corrective Measure Alternative(s) 

Task III: Corrective Measures Study Final Report and Summary 

Task I: Corrective Measures Study Work Plan 

a. Description of Current Conditions. - The Permittee shall 
briefly describe current conditions at the facility to 
update information provided in the RCRA Facility 
Investigation (RFI) Final Report and Summary. This 
shall include previous and/or ongoing remedial activity 
or interim measures. 
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b. Establishment of Corrective Action Objectives. - The 
Permittee shall propose Facility specific objectives for 
the corrective action to the Secretary for review and 
approval. These objectives shall be based on 
established action levels, information gathered during 
the investigation, EPA guidance, and the requirements of 
any applicable State and Federal statutes and 
regulations. 

c. Description of Approach to Corrective Measures Study. -
The Permittee shall describe the general approach to the 
CMS. The approach shall include identification, 
development, screening, and evaluation of the remedy 
alternatives. The Permittee shall describe specific 
plans for laboratory and bench-scale studies, or field 
studies, if needed. Specific plans for evaluating 
remedy effectiveness shall also be developed. The 
approach shall specify formats to be used for data 
presentation, including but not limited to raw data, 
maps, charts, graphs, engineering schematics, and 
construction design. 

d. Schedule for CMS. - The Permittee shall develop a 
schedule for implementing the Corrective Measures Study 
Work Plan, and a schedule for submitting monthly 
progress reports on the Work Plan implementation. 

Task II: Corrective Measures Study 

The CMS consists of five parts: identification, screening, 
development, evaluation, and selection of the remedy 
alternative(s). 

a. Identification of Preliminary Corrective Measure 
Alternative(s). -Based on the results of the 
investigation and the CMS Work Plan objectives, the 
Permittee shall identify all possible alternatives for 
removal, containment, treatment, and/or other corrective 
measures of the contamination. 

b. Screening of Preliminary Corrective Measure 
Alternative(s). -The Permittee shall screen the 
identified preliminary remedial alternatives to 
eliminate those that may not prove feasible to 
implement, that rely on technologies unlikely to perform 
satisfactorily or reliably, or that will not achieve the 
corrective action objective within a reasonable time 
period. This screening process focuses on eliminating 
those technologies that have severe limitations for a 
given set of waste- and site-specific conditions. The 
screening step may also eliminate technologies based on 
inherent technological limitations. 
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Site, waste, and technological characteristics that are 
used to remove inapplicable technologies from 
consideration are described in more detail below: 

1. Site Characteristics. - Site data should be 
reviewed to identify conditions that may limit 
or promote the use of certain technologies. 
All technologies whose use is clearly precluded 
by site characteristics should be eliminated 
from further consideration; 

2. Waste Characteristics. - Identification of 
waste characteristics that limit the 
effectiveness or feasibility of technologies is 
an important part of the screening process. 
Those technologies whose effectiveness is 
clearly limited by waste characteristics should 
be eliminated from consideration. 

3. Technological Limitations. - The level of 
technology development, performance record, and 
operation and maintenance problems shall be 
identified for each technology considered. All 
technologies that are unreliable, perform 
poorly, or are not fully demonstrated may be 
eliminated in the screening process. 

c. Development of Corrective Measures Alternative(s). -The 
Permittee shall develop corrective measures alternatives 
based on CMS objectives, and identification and 
screening of preliminary alternatives. The Permittee 
shall rely on generally accepted practices in the 
environmental engineering field to determine which of 
the previously identified and screened technologies 
appear most suitable for the site. The alternatives 
developed should represent a workable number of options 
that each appears to address adequately all site 
conditions and corrective action objectives. Each 
alternative may consist of an individual technology or a 
combination of technologies. The Permittee shall 
document the reasons for selecting or excluding 
technologies. 

When a new technology is proposed, or similar waste 
streams have not routinely been treated or disposed of 
using a technology, the Permittee shall conduct 
laboratory bench-scale and/or field pilot studies to 
determine the applicability to facility conditions. The 
Permittee shall analyze the technologies, based on 
literature review, vendor contracts, and past experience 
to determine the testing requirements. 

1. The Permittee shall develop a testing plan 
identifying the type(s) and goal(s) of the 
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study(ies), the level of effort needed, and the 
procedures to be used for data management and 
interpretation. 

2. Upon completion of testing, the Permittee shall 
evaluate the testing results to assess the 
technology(ies) with respect to the 
site-specific questions identified in the test 
plan. 

3. The Permittee shall prepare a report 
summarizing the testing program and its 
results, both positive and negative. 

d. Evaluation of Corrective Measures Alternative(s). - The 
Permittee shall evaluate each corrective measures 
alternative developed under Task II.c. The evaluation 
shall be based on technical, environmental, human health 
and institutional concerns. The Permittee shall also 
develop cost estimates for each alternative. 

1. Technical, Environmental, Human Health, and 
Institutional Concerns. - The Permittee shall 
provide a description of each corrective 
measures alternative which includes but is not 
limited to the following: preliminary process 
flow sheets; preliminary sizing and type of 
construction for buildings and structures; and 
rough estimates of quantities of utilities 
required. The Permittee shall evaluate each 
alternative in the four following areas: 

i. Technical - The Permittee shall evaluate each 
corrective measures alternative based on 
performance, reliability, implementability 
and safety. 

- The Permittee shall evaluate performance 
based on the effectiveness and useful life of 
the corrective measure. Effectiveness shall 
be evaluated in terms of the ability to 
perform intended functions such as 
containment, diversion, removal, destruction, 
or treatment. The effectiveness of each 
remedy shall be determined either through 
design specifications or by performance 
evaluation. Any specific waste or site 
characteristics, which could potentially 
impede effectiveness, shall be considered. 
The evaluation should also consider the 
effectiveness of combinations of 
technologies. 
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Useful life is defined as the length of time 
the level of effectiveness can be maintained. 
Each corrective measure shall be evaluated in 
terms of the projected service lives of its 
component technologies. Resource 
availability in the future life of the 
technology, as well as appropriateness of the 
technologies, must be considered in 
estimating the useful life of the project. 

The Permittee shall provide information on 
the reliability of each corrective measure 
including operation and maintenance 
requirements and demonstrated reliability. 

Operation and maintenance requirements 
include the frequency and complexity of 
operation and maintenance. Technologies 
requiring frequent or complex operation and 
maintenance activities should be regarded as 
less reliable than technologies requiring 
little or straightforward operation and 
maintenance. The availability of labor and 
materials to meet these requirements shall 
also be considered. 

Demonstrated and expected reliability is a 
way of measuring risk and effect of failure. 
The Permittee should evaluate whether 
technologies have been used effectively under 
analogous conditions; whether the combination 
of technologies have been used together 
effectively; whether failure of any one 
technology has an immediate impact on 
receptors; and whether the corrective measure 
has the flexibility to accommodate 
uncontrollable changes at the site. 

The Permittee shall describe the 
implementability of each corrective measure 
including relative ease of installation 
(constructibility) and total time required to 
achieve a given level of response. 

Constructibility is determined by conditions 
both internal and external to Facility 
conditions and includes such items as 
location of underground utilities, depth to 
water table, and heterogeneity of subsurface 
materials. The Permittee shall evaluate what 
measures can be taken to facilitate 
construction under site-specific conditions. 
External factors that affect implementation 
include the need for special permits or 
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agreements, equipment availability, and the 
location of suitable off-site treatment or 
disposal facilities. 

Time has two components to be addressed: the 
time it takes to implement a remedy and the 
time it takes to see beneficial results. 
Beneficial results are defined as the 
reduction of contaminants to acceptable 
levels as established in the remediation 
objectives. 

The Permittee shall evaluate each corrective 
measures alternative with regard to safety. 
This evaluation shall include threats to the 
safety of nearby communities and environments 
as well as those to workers during 
implementation. Factors to consider include 
fire, explosion, and exposure to hazardous 
substances. 

ii. Environmental Assessment - The Permittee shall 
perform an Environmental Assessment for each 
alternative. The assessment shall focus on 
Facility conditions and pathways of contamination 
actually addressed by each alternative. The 
Environmental Assessment for each alternative will 
include at a minimum, an evaluation of the short
and long-term beneficial and adverse effects of 
the response alternative, evaluation of any 
adverse effects on environmentally sensitive 
areas, and an analysis of measures to mitigate 
adverse impacts. 

iii. Human Health Assessment - The Permittee shall 
assess each alternative in terms of the extent to 
which it mitigates short- and long-term potential 
exposure to any residual contamination and 
protects human health both during and after 
implementation of the corrective measure. The 
assessment will describe the levels and 
characterizations of contaminants on-site, 
potential exposure routes, and potentially 
affected populations. Each alternative will be 
evaluated to determine the level of exposure to 
contaminants and the reduction over time. For 
management of mitigation measures, the relative 
reduction of impact will be determined by 
comparing residual levels of each alternative with 
existing criteria, standards, or regulations 
acceptable to the Secretary. 

iv. Institutional Needs - The Permittee shall address 
relevant institutional needs for each alternative. 

T-6 

i I 



New Mexico E:nvironment Department 
March 2002 

Triassic Park Waste Disposal facility 
final RCRA Permit No. NM0001002484 

Specifically, the effects of Federal, State, and 
local environmental and public health standards, 
regulations, guidance, advisories, ordinances, or 
community relations on the design, operation, and 
timing of each alternative shall be considered. 

2. Cost Estimate - The Permittee shall develop an 
estimate of the cost of each corrective measures 
alternative and for each phase or segment of the 
alternative. The cost estimate shall include 
capital, and operation and maintenance costs. 

i. Capital costs consist of direct and indirect 
costs. 

Direct capital costs include: 

- construction costs: Cost of materials, labor 
(including fringe benefits and worker's 
compensation), and equipment required to 
install the corrective measures alternative; 

- equipment costs: Costs of treatment, 
containment, disposal, and/or servicing of 
equipment used to implement the action; 

- land and site development costs: Expenses 
associated with purchase of land and 
development of existing property; and 

- building and services costs: Costs of 
process and non-process buildings, utility 
connections, purchased services, and disposal 
costs. 

Indirect capital costs include: 

engineering expenses: costs of 
administration, design, construction, 
supervision, drafting, and testing of 
corrective measures alternatives; 

legal fees and license or permit costs: 
administrative and technical costs necessary 
to obtain licenses and permits for 
installation and operation; 

start-up and shakedown costs: costs 
incurred during remedy start-up; and 

contingency allowances: funds to cover 
costs resulting from unforeseen circumstances 
such as adverse weather conditions, strikes, 
and inadequate Facility characterization. 
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ii. Operation and maintenance costs are 
post-construction costs necessary to ensure 
continued effectiveness of a corrective measure. 
The Permittee shall consider the following 
operation and maintenance cost components: 

operating labor costs: wages, salaries, 
training, overhead, and fringe benefits 
associated with the labor needed for 
post-construction system operation; 

maintenance materials and labor costs: 
costs for labor, parts, and other resources 
required for routine maintenance of the 
Facility and equipment; 

auxiliary materials and energy: costs of 
such items as chemicals and electricity for 
treatment plant operations, water and sewer 
service, and fuel; 

purchased services: sampling costs, 
laboratory fees, and professional fees that can 
be predicted; 

disposal and treatment: costs of 
transporting, treating, and disposing of 
waste materials, such as treatment plant 
residues, generated during operation; 

administrative costs: costs associated with 
administration of corrective measures 
operation and maintenance not included under 
other categories; 

insurance, taxes, and licensing costs: 
costs of such items as liability and accident 
insurance; real estate taxes on purchased 
land or rights-of-way; licensing fees for 
certain technologies; and permit renewal and 
reporting costs; 

maintenance reserve and contingency funds: 
annual payments into escrow funds to cover 
costs of anticipated replacement or 
rebuilding of equipment, and any large 
unanticipated operation and maintenance 
costs; and 

other costs: items that do not fit any of the 
above categories. 
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e. Selection of Corrective Measure Alternative(s) -The 
Permittee shall select a corrective measures alternative 
using technical, human health, environmental and 
institutional criteria. At a minimum, the following 
criteria shall be used to select the final remedial 
alternative(s): 

1. Technical 

2. 

3. 

Task III: 

i. Performance. The corrective measures 
alternative(s) that are most effective at 
performing their intended functions and 
maintaining performance over extended periods 
of time will be given preference; 

ii. Reliability. The corrective measures 
alternative(s) which do not require frequent or 
complex operation and maintenance activities 
and have proven effective under conditions 
similar to those anticipated at the Facility 
will be given preference; 

iii. Implementability. The corrective measures 
alternative(s) which can be constructed and 
operated to reduce levels of contamination to 
concentrations less that or equal to applicable 
action levels in the shortest period of time 
will be preferred; and 

iv. Safety. The corrective measures alternative or 
alternatives which pose the least threat to the 
safety of nearby residents and environments as 
well as workers during implementation will be 
preferred. 

Human Health- The corrective measures alternative(s) 
must comply with existing State and/or Federal 
criteria, standards, or regulations for the 
protection of human health. Corrective measures that 
provide the minimum level of exposure to contaminants 
and the maximum reduction in exposure with time are 
preferred. 

Environmental - The corrective measures 
alternative(s) imposing the least adverse impact on, 
or greatest improvement to, the environment over the 
shortest period of time will be preferred. 

Corrective Measures Study Final Report and Summary 

The Permittee shall prepare a Corrective Measures Study Final 
Report and Summary presenting the results of the CMS and 
recommending a corrective action program. The Report shall at a 
minimum include: 
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a. a summary of all the corrective measures alternatives 
originally identified, and the screening rationale 
employed. The results of development of each 
alternative shall be described, and the evaluation of 
those developed shall be presented in detail. The 
report will describe the rationale for selection of a 
corrective measures alternative, including performance 
expectations, preliminary design criteria and rationale, 
the results of laboratory bench-scale or field pilot 
testing, general operation and maintenance requirements, 
and long-term monitoring requirements. The report shall 
include summary tables that allow the alternative or 
alternatives to be easily understood. Trade-offs among 
health risks, environmental effects, and other pertinent 
factors shall be highlighted; 

b. a proposed corrective action program that will attain 
compliance with concentration level objectives, control 
sources of releases, meet acceptable waste management 
requirements, and protect human health and the 
environment; 

c. design and implementation precautions, including special 
technical problems, additional engineering data 
required, permits and regulatory requirements, access, 
easements, and right-of-way, health and safety 
requirements, and community relations activities; 

d. cost estimates and schedules including capital cost 
estimate, operation and maintenance cost estimate, and 
project schedule (design, construction, operation) and 

e. a schedule for remedy implementation. 

General Corrective Measures Study Reporting Requirements 

a. Two hard copies and one IBM compatible disk copy of all 
reports shall be submitted by the Permittee to the 
Secretary. 

b. The CMS Work Plan shall be submitted by the Permittee to 
the Secretary as described in Permit Condition 10.9.1.a. 

c. The CMS Final Report and Summary shall be submitted by 
the Permittee to the Secretary as described in Permit 
Condition 10.9.3.a. 
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PERMIT ATTACHMENT U 

ACTION LEVELS FOR CORRECTIVE ACTION 
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PERMIT ATTACHMENT Ul 

BACKGROUND CONCENTRATIONS FOR SOIL 
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PERMIT ATTACHMENT U2 

VADOSE ZONE BASELINE CONCENTRATIONS 
FOR NON-LEACHATES 
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PERMIT ATTACHMENT U3 

BACKGROUND CONCENTRATIONS FOR GROUND WATER 
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PERMIT ATTACHMENT V 

VADOSE ZONE MONITORING INDICATOR PARAMETERS 

1 
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