DOE/NV/25946--953

APPLICATION FOR PERMIT TO OPERATE A
CLASS II SOLID WASTE DISPOSAL SITE AT THE
NEVADA TEST SITE

U10C DISPOSAL SITE

March 2010
Rev. 0

Prepared for the
U.S. National Nuclear Security Administration
Department of Energy
Nevada Site Office
by
National Security Technologies, LLC



Table of Contents

ST OF TaBIES . it cts it ettt ettt vttt e bt e b e s e b et e e b b e et ete e b ea b bbb bbb R e R e h bt E bR et ean e s 11
LAST OF ACTOIYITIS 1.ttt eereietete st s e er e b s s b e s s b s e bbb b e bbb Rt e R e e b e he e b e b abedesba b b s Rk eb et b et s n s v
1.0 Applicant INOIMIBLION ..c.c.o.vvrriiririr it b et ea s bbb as bbb r e s bbbt 1
2.0 Facility INFOIMAtION. .....ccciiireiriierecei sttt b et b e s r et 1
3.0 POLICY o.vvevertrieietsiesiese ettt sttt bbb bk b b AR h LR R bR bbb bk e b e r et 1
4.0 INOHFICALIOI 1. vievrreriteteritetire st esbe et steebeabe st e ssee e eseatencoreeh s bt ebeebe soeab e bt e b bt sb b eae S0 s e b sn s b e s R s er s emesas e e et e b e asn e st ertes 2
5.0 Background SUITIITAIY ......c.ccveririreiee st bbb bbb 2
6.0 Waste Characterization PIAN ........c.ovioveiieniieccnien ettt es e a b b st nan e b enn s 4
6.1 SUITINIATY 1.ttt e et b b et s b4 e b4 e b e b e o4 e e eh b ek e e b eh a0 b e n e bbb er e bttt ot r e 4
6.2 Waste ACCEPLANCE CIIEIIA . .....eeviririiriiiiiriiiii e e e b e r et ar e e r e e 4
6.3 Waste Characterization.......... OO RO U OO SO PP POPPOOROROROOPRPRO 9
7.0 DIESIZN REPOIT...ruiivivieririceirinciit ittt e bbb bbb bbb 10
7.1 DESIGI IRFOITHATION 1..ceeerverren ettt et bbb s bbbttt 10
7.2 Types, Quantities, and SOUICEs 0 WaSIE ... 12
7.3 Hydrogeologic CharatteliStiCs ......voiiiiieiiiiii it s bbb e 13
7.4 CHITIALE 1ottt eeitetee vt et e reetaesbeees e saessaeesseeresnreebe e beesse s bt emme e e e erosetedbeor e sbbebm st b e e s e s eb s e s b e en s b te kb sraeaneeneereesbs 14
7.5 Runon and RUNOTT COMIOL......ooviiieiie ettt cne st sttt bs b e sne e ebe s e 14
8.0 Water MORITOTING PIAIL...c.iviveiiriiieticiiincer ettt e bbb e bbb 20
8.1 Groundwater MONItOTING WAIVEL.......coriiriiiiiiiiet it ra e ss e s ab vt sae e 20
8.2 IMOTHEOTING SYSEIL ..vvvevruercreretecerteieseeriee et sttt sase st s ettt s s e r et s s s here s e b ess e s e ea e s sa s s R eb s bttt 21
9.0 OPETAING PLALL ..ottt ettt b bbb s 23
9.1 Collection and TranSPOTtALION.......ccevcirrierirreriiiiiis ittt e s ettt s et b bbbttt ns 23
9.2 PEISONIEL. ...t ovevieeeise et et ereeteeteebtesaees s e sr e bt saeebe st e e e s b oot e s sbe s ba b b s e e e be s sa s er st eeneere et st e b beer e 23
9.3 PEOCESSIIE I1.. 1 voviereerisiee ettt s b s bbb bbb bbb s 23
9.4 OFF-LOAING ...voev sttt bt r s es e b b e st e b e a s e et e b e bt 23
9.5 DIAILY LOE 1. vvrermeieieieiemmer ettt sttt st b R bR e s 24
9.6 RANAON INSPECHIONS 1.1t vietesieiees ittt sttt ra s er b b es s b bbb bbbt s 24
9.7 Signage/Hours 0f OPEIatION .......ocoiiiriiiiiiiiiiiei s 24
9.8 Disposal Site EQUIPITIENE .......ccriiiirieieii i oot s 24
9.9 OPETAtiNg RECOTAS ....vvoieeiiieicieciieir i bbb s s 25
0.10  Cover and Lift COmITOL......ccveiiiririecirre ittt et e ettt sb e st b et e r st s ee e sasae s rnesrbeass e s sbans s s e ensesenes 25
0,11 DUSE COMITOL et tiuviieetierieiecreetet et eeteebee s eess v e e sbe st e es b e e cene s r e o et s absab s beshs e b e e b b saae s re s eanae s bseen b e e b e sb bt s n st et 26
0,12 LIET COMITOL 1ottt ittt ereete et estecrte s et e s r e e st e e cabe s sb e s b b s b ot b e et s b s e b b e ek b e sabeean e ba e ere e saesn s beenteenen s 26
0.13  VECHOT COMITOL curiiitiiiiiveieeetieeesiecetesieessbrae e stcesh et et cere e sas st b e s a e st e sb s er s b e ea et be s saba s s r e e anbe s e b s e sben e renee e e 26
0.14  FIEE PIOECHOM. cvvviuveivtirieieriettesiesueestesseseoteesreesmesm e sie e bsebas s e s s st s et b e s b e b e e bt e be e s b ebb e st ma e aRe et e et s ensn e n e s e e e e b 26
9.15  Methane Gas/Explosive Gas MOMITOTINE ...c..ccooiiiviiiiiii ettt e 27
0.16  UNFOrESEE1 CIICUITISTAIICES  ...v.ivvevesseriserereierereetesinecteesreeassettesesibssre s saesat e b et s iaeebeses Seenteenssansrasbsetnesbeennee e 27



917 SHE TISPECHIONS c.evertiiieere ettt sttt s eac et e b st e e e e s s e e b eh s hesd b e e e e sbe s b e g e sb b st bbbt e 27

0.18  SOlid WaASTE REPOIL ..cuiueiiiiriiieiiiieiccieit it bbb e s ba b be s a s n e 28
JO.O  CLOSUTE PIAN c1iottiiit ettt h e b e a b s b e bbb sa b sr s e b e s bt eat s baeab e eb e st n et bt et s 29
11,0 POSI-CIOSULE PLAI....viiiiiiiiieeie ettt sttt st e s obt s s sb bbb s s s he s e b s er s s e ntebe s sbeerbesbabeebe s 31
12,0 RETEIEICES ..vviviiriiiieerieeteeere e e et eratersesbe et osee st esesneesseesmessm st s sadeab e shs s b s b e esbssbeer s e e e e bb e e shbaebsebeer s e rbe et b ss b eebe s 32

List of Figures

Figure 1 Location of UT0C Disposal SIE .........ccoeiiiiiiiiiiiiiiiisie st 3
Figure 2 Disposal Site Map 1/2 Mile Radius (2 ft COBIOUL) ...viviviviriiiiiririiecnii e 15
Figure 3 Current Site and Facility Map (5 £t CONOUL) ....cooiuiiriiiiiieee e 16
Figure 4 10C Crater Expanded BOITOW ATEa .......oiviiiiiiiiierisisieecrrsrs bbb bbb 17
Figure 5 U10 C As-Built (2 ft COMIOUT) 1.ouiviviiiiiriiiiitiriit ettt 18
Figure 6 Cross SECHON MaD ..ot skt 19
Figure 7 10C Disposal Site ClOSUIE COVET....uiiuiiiiimiariri ettt s 30
List of Tables

Table 6.1 Radiological Volumetric Limits for NTS Landfill Disposal

iii



List of Acronyms

ACWM
CCRFD
CFR

‘ CWMA
DOE
EPA
FEMA

| FFACO
NAC
NDEP/BFF

| NNSA/NSO
NSTec
NTS
PCB

| RACM
RCRA
SAP
SWDS
SWMA
TSCA

| USGS
WAC
WW

I ACM

Asbestos-Containing Material
Asbestos-Containing Waste Material

Clark County Regional Flood Control District
Code of Federal Regulations

Controlled Waste Management Areas

U.S. Department of Energy

U.S. Environmental Protection Agency

Federal Emergency Management Agency
Federal Facilities Agreement and Consent Order
Nevada Administrative Code

Nevada Division of Environmental Protection, Bureau of Federal Facilities
National Nuclear Security Administration Nevada Site Office
National Security Technologies LLC

Nevada Test Site

Polychlorinated Biphenyl

Regulated Asbestos-Containing Material
Resource Conservation and Recovery Act
Sampling and Analysis Plan

Solid Waste Disposal Site

Solid Waste Management Authority

Toxic Substance Control Act

U.S. Geological Survey

Waste Acceptance Criteria

Waste and Water



1.0 Applicant Information

Land Manager: U.S. National Nuclear Security Administration
(Owner) Department of Energy
Nevada Site Office

P.O. Box 98518
Las Vegas, NV 89193-8518

Authorized Agent:  Ken M. Small
Program Manager, Resource Conservation and Recovery Act

Operator: National Security Technologies, LLC
P. O. Box 98521
Las Vegas, Nevada 89193-8521

Authorized Agent:  Stephen M. Younger
President and General Manager

2,0  Facility Information

Name: U10C Solid Waste Disposal Site
County: Nye County
Location: Nevada Test Site Area 9

NSO Coordinates: 266395 N - 206715 E (meters)
(Based on Nevada State Plane Grid - Central Zone, North
American Datum, 1983)

3.0 Policy

Nevada Test Site (NTS) solid waste disposal sites must be permitted by the state of Nevada Solid
Waste Management Authority (SWMA). The SWMA for the NTS is the Nevada Division of
Environmental Protection Bureau of Federal Facilities (NDEP/BFF). The U. S. Department of
Energy (DOE) National Nuclear Security Administration Nevada Site Office (NNSA/NSO), as
land manager (owner), and National Security Technologies (NSTec), as operator, will store,
collect, process, and dispose of all solid waste by means that do not create a health hazard, public
nuisance, or cause impairment of the environment. NTS disposal sites will not be included in the
Nye County Solid Waste Management Plan.



4.0 Notification

Portions of this document require signatory verification by a professional engineer or a qualified
groundwater scientist approved by the state of Nevada. The internal process of creating and
reviewing this document by NSTec and NNSA/NSO guarantees that qualified individuals have
reviewed this document and concur with its content.

Nevada Administrative Code (NAC) 444.685 exempts entities of the federal government from
the financial assurance requirements outlined in the state of Nevada solid waste disposal
regulations. Therefore, these requirements are not addressed in this document. This document
will function as part of the operating record for the disposal site described herein.

5.0  Background Summary

The NTS is located approximately 105 km (65 mi) northwest of Las Vegas, Nevada.
NNSA/NSO is the federal lands management authority for the NTS and NSTec is the
Management & Operations contractor. Access on and off the NTS is tightly controlled,
restricted, and guarded on a 24-hour basis. The NTS is posted with signs along its entire
perimeter.

NSTec is the operator of all solid waste disposal sites on the NTS. The U10C Disposal Site is
located in the northwest corner of Area 9 at the NTS (Figure 1) and is located in a subsidence
crater created by two underground nuclear events, one in October 1962 and another in April
1964. The disposal site opened in 1971 for the disposal of rubbish, refuse, pathological waste,
asbestos-containing material, and industrial solid waste. A Notice of Intent form to operate the
disposal site as a Class II site was submitted to the state of Nevada on January 26, 1994, and was
acknowledged in a letter to the DOE on February 8, 1994. It operated as a state of Nevada Class
I Solid Waste Disposal Site (SWDS) until it closed on October 5, 1995, for retrofit as a Class III
SWDS. The retrofit consisted of the installation of a minimum four-foot compacted soil layer to
segregate the different waste types and function as a liner to inhibit leachate and water flow into
the lower waste zone. Five neutron monitoring tubes were installed in this layer to monitor
possible leachate production and water activity. Upon acceptance of the installed barrier and
approval of an Operating Plan by NDEP/BFF, the site reopened in January 1996 as a Class I1I
SWDS for the disposal of industrial solid waste and other inert waste.
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Figure 1. Location of U10C Disposal Site




6.0 Waste Characterization Plan

6.1 Summary

The site will be used for the disposal of refuse, rubbish, garbage, sewage sludge, pathological
waste, Asbestos-Containing Material (ACM), industrial solid waste, hydrocarbon-burdened soil,
hydrocarbon-burdened demolition and construction waste, and other inert waste (hereafter called
permissible waste). Waste containing free liquids or regulated under Subtitle C of the Resource
Conservation and Recovery Act (RCRA) will not be accepted for disposal at the site. Waste
regulated under the Toxic Substance Control Act (TSCA), excluding Polychlorinated Biphenyl
[PCB], Bulk Product Waste (see Section 6.2.5) and ACM (see Section 6.2.2.2) will not be
accepted for disposal at the site.

The disposal site will be used as the sole depository of permissible waste which 1s:

e Generated by entities covered under the U.S. Environmental Protection Agency (EPA)
Hazardous Waste Generator Identification Number for the NTS;

e Generated at sites identified in the Federal Facilities Agreement and Consent Order
(FFACO);

o Sensitive records and media, including documents, vugraphs, computer disks, typewriter
ribbons, magnetic tapes, etc., generated by NNSA/NSO or its contractors;

e ACM generated by NNSA/NSO or its contractors according to Section 6.2.2.2, as necessary;,

e Hydrocarbon-burdened soil and solid waste from areas covered under the EPA Hazardous
Waste Generator Identification Number for the NTS;

e Other waste on a case-by-case concurrence by NDEP/BFF.

The generator of permissible waste is responsible for preparing documentation related to waste
acceptance criteria, waste characterization, and load verification. Waste and Water (WW)
personnel are responsible for operating the disposal site and reviewing documentation to
determine if the waste is acceptable.

6.2 Waste Acceptance Criteria

6.2.1 Waste Characteristics

Permissible waste shall be consistent with the following examples:

e Refuse consisting of putrescible animal and vegetable wastes, primarily from food service
operations;

e Rubbish consisting of combustible and non-combustible waste from office, industrial, and
food service operations;

e Pathological waste consisting of dead animal remains and dried sewage sludge;

¢ Non-regulated asbestos;

e Asphalt;

e Non-asbestiform insulation;



Metal sheet, bars, rods, tubes, and castings;

Wood;

Rubber (not including recyclable waste tires);

Plastic;

Cloth;

Paper;

Cement and concrete;

Various materials of geologic origin;

Cable and wire;

Empty containers;

Manufactured items such as swamp coolers, furniture, rugs, carpet, electronic components,
etc.;

Construction debris;

Demolition debris;

Drained fuel filters (gasoline and diesel);

Crushed non-terne plated oil filters;

Solid fractions from sand/oil/water separators;

Decontaminated underground or aboveground storage tanks;

Non-friable asbestos contained in buildings, housing structures, and trailers; and
PCB bulk product waste.

Permissible waste may contain the following types of petroleum hydrocarbons or coolants:

Various types of jet fuel;

Various grades of diesel fuel;
Hydrocarbon lubricants and hydraulics;
Mineral oil;

Kerosene;

Asphaltic petroleum hydrocarbon; and
Ethylene glycol.

The disposal of hydrocarbon-burdened soil and hydrocarbon-burdened demolition and
construction waste will be limited to only one truck load per day, not to exceed 50 cubic yards
per week. Larger amounts will require approval from NDEP/BFF on a case-by-case basis.

6.2.2 Special Wastes

6.2.2.1 Automobiles and Militarv Transport Vehicles

Automobiles and military transport vehicles will be accepted for disposal. They will not be
compacted but will have all fluids (fuel, crankcase oil, differential oil, power steering fluid, and
radiator anti-freeze), tires, and batteries removed before disposal. Areas of the vehicles
contaminated with residual fluids will not be characterized to determine the extent of
hydrocarbon contamination or potential RCRA/TSCA constituents, unless knowledge indicates



that these analyses are required. To allow cover material to fill as much void space as possible,
doors and hoods will be removed before covering with soil.

6.2.2.2 Regulated Asbestos-Containing Material (RACM)

RACM means:

e Friable asbestos material,

e (Category I nonfriable ACM that has become friable;

o Category I nonfriable ACM that will be or has been subjected to sanding, grinding, cutting,
or abrading; or

e Category Il nonfriable ACM that has a high probability of becoming or has become
crumbled, pulverized, or reduced to powder by the forces expected to act on the material in
the course of demolition or renovation operations regulated by Title 40 Code of Federal
Regulations (CFR) 61 Subpart M.

6.2.2.2.1 Packaging and Shipment Requirements

RACM will be wetted with a water and surfactant mixture and packaged in:

e A plastic bag which is not less than six mils thick and sealed so that it is airtight; or
e A combination of plastic bags which equal at least six mils in thickness; or
e A container made of cardboard or metal which is lined with plastic.

Each package will bear a label that conforms to the requirements identified in NAC 444.971.

The vehicle used to transport RACM will be fully enclosed or be covered so as to prevent
damage to the bags or containers and prevent the release of asbestos fibers.

Each waste shipment will be accompanied by a shipping document and load verification
documentation. After the RACM is disposed of in the landfill, NNSA/NSO will submit copies of
the documentation to the state of Nevada.

6.2.2.2.2  Shipment Inspection and Refusal

WW personnel shall inspect each load to verify compliance with packaging and shipping
requirements. The following examples are cause for refusal:

Required paperwork not available or incomplete;

RACM is not wetted;

Packaging 1s not labeled;

Labels do not bear the correct statement; or

Packaging has been breached causing asbestos fibers to be released.

These discrepancies will result in all or portions of the shipment being set aside until the
identified issue is resolved and corrective action taken by the generator. This may include, but is
not limited to, wetting and repackaging the RACM.



6.2.2.2.3 Disposal Procedure

A separate area within the disposal site has been designated for the disposal of RACM and
asbestos-containing waste material (ACWM). The following procedures will be used when
handling and disposing of RACM:

e Each package or container will be handled in a manner that limits breakage;

e Vehicles that contained a package or container that leaked will be rinsed out; and

e RACM will be covered with at least 15 cm (6 in) of compacted material that does not contain
asbestos within 24 hours after placement.

6.2.3 Prohibited Wastes

The following wastes are prohibited from disposal at this site:

Hazardous waste per NAC 444.580 - see Section 6.2.4;

Waste regulated by TSCA - see Section 6.2.5;

Permissible waste which exceeds the criteria in Section 6.2.6;

Waste containing “free liquid” per NAC 444.692 - see Section 6.2.7,
Waste tires — see Section 6.2.8;

Medical waste per NAC 444.589;

6.2.4 RCRA Constituents

Permissible waste will not be accepted for disposal if it is determined that the material is a
RCRA listed constituent or displays a RCRA characteristic. Material or environmental media
contaminated with gasoline must be tested using the RCRA Toxicity Characteristic Leaching
Procedure for benzene and lead, as a minimum, unless process knowledge indicates the absence
of these analytes. Fuel and oil filters are exempt from testing requirements after they have been
drained of all liquid.

6.2.5 TSCA Constituents

Permissible waste must be tested for PCBs, unless process knowledge indicates their absence.
The total concentration of PCBs must be below 50 parts per million (ppm) to be accepted for
disposal. Infrequent disposal of fluorescent light ballasts, which may contain small amounts of
PCBs, is not prohibited.

PCB bulk product wastes specifically identified in 40 CFR 761.62(b)(1)(1) (i.e., plastics, molded
rubber parts, caulking, applied dried paint, varnishes, non-liquid building demolition debris) and
which meets waste acceptance criteria are to be disposed as permissible wastes regardless of
PCB concentration. Further, NDEP requires that PCB bulk product waste disposal approval be
handled on a case-by-case basis.



6.2.6 Radioactive Constituents

Permissible waste submitted for disposal must meet the surface activity release requirements in
Article 422 of the NSO/ORD Radiological Control Manual (May 2000), “Release to
Uncontrolled Areas,” and not exceed the mass concentrations in 10 CFR 30.70, Schedule A, or
Table 6.1 of this document. When radionuclides not identified in this section are known or
suspected to be present in permissible wastes, applicable limits will be established before waste
is accepted for disposal. All limits established for radionuclides not addressed in this section will
be done with the concurrence of the state of Nevada.

Table 6.1. Radiological Volumetric Limits for NTS Landfill Disposal

Radionuclide* Mass Concentration Limits
(pCi/g)
226Ra, 232Th, 237Np, 238Pu, 239Pu, 240Pu, 24]An,l, 242Cm, 244CM 10
22Na, GBNi, QOST, 94Nb, QQTC, I37CS, 152 Eu, 154Eu, 15lsM’ 234U, 100
235U, 238U’ xx2lpy me, ‘47Pm, 0y

* Progeny in equilibrium with their parent radionuclide have been incorporated with these limits
(e.g., 137Cs, 90Sr) and do not need a sum of fractions determination.

##241py {5 an activation product, not a fission product. *°Ra is a daughter product of *U.

Based upon process knowledge, permissible waste generated outside Controlled Areas, as
defined in the NSO/ORD Radiological Control Manual (May 2000), is assumed to have no

added radioactivity and does not require surface contamination surveys or radiological analysis.
Permissible waste generated inside Controlled Areas shall be segregated using one or more of the
following: process knowledge, surface surveys, or radiological analysis.

When a mixture of radionuclides is known or potentially present, a sum of fractions must be
performed using the following equation:

", C,
;—I}Eﬁ

where C; is the measured activity of radionuclide i; VL, is the mass concentration limit for
radionuclide 1; and n 1s the number of radionuchides in the mixture.

6.2.7 Free Liquids

Waste shall not contain free liquids. If testing is required to verify the absence of free liquid, it
shall be performed by Test Method 9095: Paint Liquids Filter Test, described in “Test Methods
for Evaluating Solid Wastes, Physical/Chemical Methods,” EPA Publication Number SW-846.
Sufficient sorbing material will be mixed with the permissible waste to ensure that free liquids
do not exist before being accepted at the disposal site. The sorbing material will have similar



physical and chemical properties to dry, fine grained soil or meet the criteria established for
nonbiodegradable sorbing materials found in 40 CFR 264.314, “Special requirements for bulk
and containerized liquids.” Coarse materials, which have poor sorbing characteristics and which
may induce greater porosity in the compacted lifts, will not be used. Disposal site personne] shall
inspect loads to verify the absence of free liquids. If free liquids are observed, the waste will be
rejected.

6.2.8 Waste Tires

Recyclable waste tires are transported offsite to a Facility for the Management of Waste Tires.
Tires that are unsuitable for recycling are disposed of in the Area 9 SWDS according to
NAC 444.648.

6.3 Waste Characterization

Waste will be characterized to ensure that it meets acceptance criteria and will not create an
environmental hazard or threaten the health of the general public. Waste will be characterized
through process knowledge, sampling, and analysis, or a combination of these methods.

6.3.1 Process Knowledge

Generators can adequately characterize permissible waste by their familiarity and experience
with the process by which the material was generated. Process knowledge relies on a waste
generator’s knowledge of the chemical properties of process ingredients, including concentration
levels of contaminants in the ingredients at the start of the process; and how each step of the
process chemically and/or physically affected the processed material by adding, removing,
producing, depleting or neutralizing the contaminants in process ingredients, by-products, and/or
finished products. Material Safety Data Sheets often are used as a means of identifying the
process ingredients, and through the generator’s knowledge of the process, the waste can be
identified.

Process knowledge may also be “derived” through the repeated analyses of the same event. From
repeated sampling and analyses, waste may be disposed of without further analysis.

Each generator using process knowledge will provide written documentation to the disposal site
operator before disposal.

6.3.2 Sampling and Analvsis

A sampling and analysis plan for all suspect permissible waste will be developed and
implemented. The plan ensures that each waste can be properly characterized for RCRA
analytes, PCBs, or free liquids.

6.3.3 Waste Minimization/Seoregation

It is NNSA/NSO policy to use waste minimization techniques to reduce waste generation. This
may be accomplished by separating waste at the point of generation or collection.



7.0  Design Report

7.1 Design Information

7.1.1 Location and Facilities

The disposal site is located at the north end of Yucca Flat in Area 9, NTS, Nye County, Nevada
(see Figure 1). The site is located in a subsidence crater which was created from two
underground nuclear events. The first event, U10f (also known as Santee) was detonated on
October 27, 1962. The second event, Ul0c (also known as Tuff), was detonated on

April 24, 1964. The emplacement hole for Tuff is located 170 m (559 ft) northwest of Santee.
The site opened in 1971 for the permanent disposal of rubbish, refuse, pathological waste,
asbestos-containing material, and industrial solid waste generated in the northern areas of the
NTS. It operated as a state of Nevada Class II SDWS until it closed on October 5, 1995, for
retrofit as a Class III SDWS for the disposal of industrial solid waste and other inert waste.

Figure 2 is a topographic location map indicating all features within a 0.8 km (0.5 mi) area using
a contour interval of 0.7 m (2 ft). Rather than using the NAC 444.680 regulatory requirement of
a 1.6 km (1.0 mi) radius, a 0.8 km (0.5 mi) radius was chosen to obtain better resolution of the
site and its facilities. No other structures or changes in land use are located within a one mile
radius.

Figure 3 enlarges the area surrounding the disposal site to identify the location of the borrow pit,
fencing, site facilities, and the location of the monitoring tubes. Figure 4 represents the expanded
borrow pit (approved by NDEP/BFF May 10, 2000). The closest inhabited structure, a trailer, is
located at the entrance to the site. The facility will be staffed when in operation. Figure 5 is an
As-Built drawing of the site with a typical cross section A identified. The typical cross section is
shown in Figure 6.

Vehicles travel to the disposal site via permanent, paved roads constructed on the NTS.

A roadway leading directly into the disposal site off the main road is approximately one-quarter
mile long and consists of tightly compacted soil and gravel. A compacted dirt road winds down
to the bottom of the disposal site.

Access to the interior of the site is controlled by a perimeter fence which has a locked gate to
prevent unauthorized disposal of solid waste. The entrance to the disposal site is posted with a
sign that clearly indicates the operator of the disposal site, the hours of operation, and wastes that
are accepted for disposal. Site facilities consist of a base station (trailer) with electrical power,
radio communication system, telephone, portable toilets, potable water dispensers, and a truck
scale.

7.1.2 Liner System

A minimum 1.2 m (4 ft) compacted soil barrier was installed in late 1995 before opening the site
for the disposal of permissible waste. A review of the construction project is provided in
Appendix A. The purpose of the soil layer is to segregate the two different portions of the
disposal site and inhibit leachate through the barrier, thus acting as a liner for the permissible



waste. As an indicator of the amount of water and hydrocarbon leachate entering into the soil
barrier, five neutron monitoring tubes have been placed three feet into the layer. Initial neutron
logging started on a monthly basis in January 1996. Annual readings will be performed thereafter
to determine if water or hydrocarbon leachate has entered this barrier.

7.1.3 Methane Gas Monitoring

Based on knowledge of the physical and chemical composition of the past and currently
generated waste and low annual rainfall attributing to high evapotranspiration at the disposal site,
the generation and accumulation of explosive or toxic gases is considered minimal or
non-existent. Therefore, gas monitoring is not considered necessary.

7.1.4 Airport Safety

The NTS has two landing strips and one airport available for use. These facilities are greater than
3 km (10,000 ft) from the disposal site and not available for public use. Therefore, they are not
subject to state of Nevada municipal solid waste landfill requirements.

7.1.5 100-Year Flood Plain

A hydrologic/hydraulic assessment of the area (Appendix B) was performed using methods
described in the Clark County Regional Flood Control District (CCRFCD) Manual (CCRFCD,
1990). The disposal site could be 1mpacted by floods from the watershed (Appendix C) that
covers approximately 7.7 km? (3 mi %) northwest of the site. Field investigations and calculations
indicate that a detention system comprised of both the natural topography west of Circle Road
and the elevated road grade will provide approximately 63.7 ha-m (48 ac-ft) of storage volume.
One 0.6 m (2 ft) and one 1 m (3 ft) culvert will release water under the roadway from the
detention area.

A storage routing model, developed using the HEC-1 Flood Hydrograph Package (COE, 1990),
indicates that storage volume for 46.5 ha-m (35 ac-ft) of water is required and that simultaneous
discharge from both culverts will result in a peak discharge of 1 M3/Min (37 ft’/sec). Flow
released through the culverts will become sheetflow with peak discharge resulting in a maximum
depth of 0.009 m (0.03 ft). This depth is less than the 0.3 m (1 ft) Federal Emergency
Management Agency (FEMA) regulatory depth for a 100-year flood hazard zone (FEMA, 1991).
Therefore, the disposal site is not within a 100-year flood hazard zone.

7.1.6 Surface Water Protection

There are no perennial bodies of surface water in the vicinity or immediately downgradient from
the disposal site which require protection from potential disposal site water runoff.

7.1.7 Ground Stability

The NTS is in the southern Great Basin region of the Basin and Range Physiographic Province.
The Province is characterized by a series of north-south trending mountain ranges separated by
broad alluvial valleys. The higher elevations on the NTS are on Pahute Mesa, approximately

2,200 m (7,216 ft) and Rainier Mesa, 2,340 m (7,675 ft) above sea level. The lowest elevations



are in Frenchman Flat and Jackass Flat, both at approximately 910 m (3,000 ft) above sea level
(ERIDA, 1977).

Yucca Flat is one of three principal valleys within the NTS. Yucca Flat is approximately 129 km
(80 mi) northwest of Las Vegas. It is 31 km (19 mi) long and 16 km (10 mi) wide; elevations
range from 900 to 1,400 m (3,000 to 4,600 ft) above sea level (DRI, 1988). The disposal site 1s in
the north portion of Yucca Flat at an elevation of 1,298 m (4,261 ft) above sea level.

Three major rock units predominate at the NTS: complexly folded and faulted sedimentary rocks
of the Paleozoic age, volcanic tuffs and lavas of the Tertiary age, and alluvium of late Tertiary
and Quaternary age. In many places, Paleozoic sediments are overlain by volcanic tuffs and
lavas. The alluvium was derived from erosion of the nearby hills composed of Tertiary and
Paleozoic rocks (ERIDA, 1977).

A U.S. Geological Survey (USGS) study (Williams, 1965) provided information on the lithology
of the immediate area. The 588 m (1,930 ft) lithologic log of drill hole U10C indicates that
Quaternary and Tertiary alluvium exists from ground level down to approximately 479 m

(1,570 ft). The makeup of this material is tuffaceous sand and gravel in varied proportions. The
upper 122 m (400 ft) consists primarily of quartzite fragments, while the lower portion 1s
predominately zeolite, quartz, and feldspar. Tertiary Timber Mountain Tuff exists below this
level. The makeup of the tuff layer is primarily quartz and sanidine crystals with a 12 m (40 ft)
layer of principally black vitrophyre at the 536 m (1,760 ft) to 626 m (1,800 ft) depth.

Soil testing was performed at the site in September 1994 (Appendix D). Four samples were
obtained at corners around the disposal site. Test laboratory data indicates that the near surface
soils primarily consist of fine; silty sand with a permeability averaging about 2.2 x 10-5 cm/sec.
These soil characteristics are consistent with characteristics of the surrounding native alluvium as
described by Williams (1965).

Williams (1965) described surface effects from the U10C underground test. Paved roads in the
area were not damaged; however, moderate surface fractures developed in the alluvium from the
20 to 150 kiloton nuclear blast. Local compaction of the alluvium occurred in the immediate area
of ground zero. Some ground cracking and vertical displacement of the Yucca Fault resulted
from the blast. Given the intensity of the blast, ground stability was established which indicates
that soil in the area is not susceptible to mass movement from a natural or man-made event.

7.2 Types, Quantities, and Sources of Waste

The disposal site will be used as the sole depository of permissible waste which has been
identified in the Waste Characterization Plan (see Section 6.0). These wastes and environmental
media will be:

e Generated by entities covered under the EPA Hazardous Waste Generator Identification
Number for the NTS; ;

e Generated at sites identified in the FFACO;

¢ Sensitive records and media, including documents, vugraphs, computer disks, typewriter
ribbons, magnetic tapes, etc., generated by NNSA/NSO or its contractors;



‘ e ACM generated by NNSA/NSO or its contractors according to Section 6.2.3.2, as necessary,
e Hydrocarbon-burdened soil and solid waste from areas covered under the EPA Hazardous
Waste Generator Identification Number for the NTS;
e Other waste on a case-by-case concurrence by NDEP/BFF.

Records indicate that the subsidence crater volume after the detonation of the Tuff event was
approximately 1.6 million m® (2.1 million yd *) (Williams, 1965). From the time the site opened
in 1971 until the barrier layer was installed in 1995, approximately 0.84 million m

(1.10 million yd) of waste and cover material were added to the disposal site. Construction of the
barrier layer incorporated another 91,760 m® (120,000 yd *) of volume, leaving approximately
676,000 m (885,000 yd*) of landfill capacity currently available for use. Assuming the continued
use of space at the same rate, a constant waste weight, and consistent use of cover material,
approximately 169,000 metric tons (221,000 tons) of waste will be disposed of during the
remaining site’s useful lifetime. At the current rate of disposal since the site reopened in

January 1996, it is estimated that the lifetime of the site is approximately 63 years. A volume
study performed in December 2008 estimated that the lifetime of the site is approximately 16
years with an estimated remaining volume of 539,833 cubic yards.

7.3 Hvdrogeologic Characteristics

Groundwater flowing beneath the Yucca Flat area passes through rocks that differ substantially
in terms of age, composition, and water-bearing properties. In general, the hydrogeologic units
under the disposal site consist of unsaturated and saturated portions of the valley-fill aquifer that
overlies a series of tuff volcanic aquifer and confining units, which in turn overlie the upper
clastic confining unit and regional lower carbonate aquifer. The volcanic and carbonate rocks dip
westward beneath Yucca Flat and are bounded on the west by the Topgallant fault.

Four major areas of groundwater discharge occur down gradient of the NTS, including the Oasis
Valley and Ash Meadows discharge areas in Nevada and the Alkali Flat and Death Valley
discharge areas in California (Winograd and Thordarson, 1975). The Yucca Flat area 1s
encompassed by the Ash Meadows subbasin. The lower carbonate aquifer is the principal aquifer
in the Ash Meadow subbasin, while the valley-fill and volcanic aquifers are locally important in
the Yucca Flat area. Groundwater from the Ash Meadows subbasin discharges to the surface at
Ash Meadows from a line of springs about 16 km (10 mi) long. This spring line is located about
64 km (40 mi) down gradient of Yucca Flat (Winograd and Thordarson, 1975). The rate of
groundwater flow through the subbasin is highly variable and estimates vary over orders of
magnitude, ranging from less than 0.01 ft/day to more than 100 ft/day for the different
hydrogeologic units along various flow paths (O’Neill et al, 1993).

Groundwater is withdrawn from wells located throughout the subbasin for potable and
nonpotable water. Some of this water is produced from Water Well C1, which is located at the
southern edge of Yucca Flat. The depth to groundwater is approximately 457 m (1,550 ft) below
the land surface. This well is located approximately 26 km (16 mi) south of the site. Studies at
U10C and adjoining blast sites indicate that groundwater is approximately 553 to 567 m

(1,815 to 1,860 ft) below ground level in the immediate area.



7.4 Climate

The climate of the NTS is typical of a high desert basin, exhibiting low precipitation and low
relative humidity. Annual precipitation in the Yucca Flat basin is generally less than 15 cm (6 in)
with the majority of the annual average occurring during the winter months. (Annual rainfall in
1995 at a site approximately 7.5 km [4.7 mi] south of the site was 18 mm [0.72 in}.) Typical
temperatures range from -7 to 10 C (20 to 50 F) during the winter and 16 to 38 C (60 to 100 F)
during the summer (RSN, 1994). Wind patterns at the NTS are influenced by the movement of
major air-pressure systems, movements due to regional topography, and localized effects due to
terrain (Quiring, 1968). Southerly winds predominate in the summer and northerly winds are
more common in the winter. The wind direction also varies with the time of day, with southerly
winds occurring during the day and northerly winds at night (ERDA, 1977). Wind speeds at the
NTS are generally strong in the spring, with averages of 9 m/sec (20 mi/hr) during spring
afternoons, and mild in the fall. Gusts may occur throughout the year, usually in conjunction
with late summer thunderstorms.

7.5 Runon and Runoff Control

The hydrologic/hydraulic assessment, previously described in Section 7.1.5, was performed
using a 100-year 6-hour flood event, which exceeds the requirements for runon protection from a
25-year flood event. The assessment indicates that the 100-year, 6-hour flood requires storage
volume for 46.5 ha-m (35-ac-ft) of water. Therefore, the natural detention system, with a storage
volume of 63.8 ha-m (48 acre-ft), provides sufficient storage for this event. Also, according to
the CCRFCD Manual (1990), the basin will completely drain in less than 24 hours

(see Appendix B).

Flow released from the detention area will become sheetflow. Existing topography will provide
adequate sheetflow protection for the disposal site. The majority of the sheetflow will come from
north-northwest of the site. Flow will be intercepted by an existing channel along the north side
of the site, channelizing flow to the east. Sheetflow along the west side of the site will be
intercepted by the borrow pit or will flow south-southeast past the disposal site.

The requirement for runoff control has not been addressed due to the location, depth, and almost
full berming of the disposal site. This issue will be addressed for further consideration when it
has been determined through an internal assessment that there is a need for additional control.
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8.0  Water Monitoring Plan

8.1 Groundwater Monitoring Waiver

The state of Nevada may suspend groundwater monitoring requirements if it can be
demonstrated that “there is no potential for migration of pollutants and contaminants from the
site to the waters of the state during the active life of the site, including the period of closure and
post closure” [NAC 444.683]. This demonstration must be based on “processes affecting the fate
and transport of contaminants and predictions of the fate and transportation of contaminants and
a consideration, of the impacts on public health and the environment” [NAC 444.7481 ]. The
major factors affecting leachate generation and migration into the groundwater are climate,
geology and hydrogeology, water availability, and the condition of the waste before and after
placement into the disposal site. Each of these factors is discussed below.

8.1.1 Climatic Factors

The climatic conditions are discussed in detail in Section 7.4. In general, the average annual
precipitation is less than 15 cm (6 in) with the majority occurring during the winter months. This
weather pattern is followed by mild temperatures and windy conditions in the spring. Summer
weather is hot and breezy with low humidity. There are isolated periods of stormy weather late in
the season. The fall is usually balmy and variably windy.

These climatic factors are a great determining factor for a large water evaporation rate. An
evaporation study was performed from February 1993 to September 1993 at a site approximately
14 km (9 mi) south of the disposal site (French, 1993). Results of the study indicated that the
annual precipitation for the area is 125 mm (5 in), and the estimated evaporation potential is
1,814 mm (71.4 in). One may therefore conclude that evaporation is a dominant factor
influencing surface and upper vadose zone waters which will inhibit the potential for leachate
generation and subsequent transport into the groundwater.

8.1.2 Geologv/Hydrogeologv Factors

The geology/hydrogeology characteristics of the area are discussed in detail in Sections 7.1.7 and
7.3. In general, the surface soils consist predominantly of silty sand. Moisture profiles of similar
soils monitored over time at the low-level radioactive waste site in Beatty indicate that water
percolates and redistributes to depths of only 2 m (6.6 ft) below the surface after an intense
rainfall (Nichols, 1987). Fischer (1992) found that water potential gradients between depths of

7 and 13 m (23 to 43 ft) acted in an upward direction.

As indicated in Section 7.3, the depth to groundwater is over 549 m (1,800 ft). Although
information on the working point depth of the U10C event is classified, it 1s likely that this
nuclear event and others in the area have compromised the quality of the groundwater under this
disposal site. NNSA/NSO is currently studying the effects of nuclear blasts on groundwater
through its Underground Testing Area Corrective Action Work Plan. Given these studies,
geology/hydrogeology factors inhibit or prevent infiltrate or leachate from reaching the
groundwater. ’



8.1.3 Water Availability

Liquid must first be present in the landfill in order for leachate to be formed or migrate. The
following site-specific characteristics inhibit leachate formation and migration:

o A relatively small amount of rain impacts the site by direct onfall and climatic conditions are
favorable for evaporation to exceed infiltration (see Sections 7.4 and 8.1.1).

e Waste Acceptance Criteria (WAC) prohibits the disposal of “free liquids” (see Section 6.2.7).

e Runon does not affect the disposal site (see Section 7.5).

The presence of these natural and man-made controls greatly inhibits the formation of significant
amounts of leachate which could then migrate to the groundwater.

8.1.4 Waste and Cover Conditions

The condition of the waste and cover material are factors which inhibit the formation of leachate.
The following factors are relevant:

e “Free liquids” are prohibited in the disposal site (see Section 6.2.7).

o The barrier layer, which is a minimal 1.2 m (4 ft) layer of compacted native soil, possesses
saturation and porosity factors which must be exceeded before leachate may migrate through
the layer (see Section 7.1.2).

e Permissible waste added to the disposal site 1s not water saturated and sufficient unburdened
soil is added as cover to assure that the total soil mass in the site is unsaturated. Due to the
lack of moisture, there is no driving force for potential liquids to form leachate (see
Sections 8.1.1 and 8.1.3).

Given these factors, the potential for leachate formation is considered minimal; however, a soil
moisture monitoring system has been installed to detect changes in the compacted sotil barrier
which forms the bottom liner.

8.2 Monitoring System

The soil moisture monitoring system consists of five vertical neutron access tubes within the
disposal site margins and one monitoring tube outside the perimeter of the disposal site

(see Figure 2). The access tubes extend 1 m (3 ft) into the barrier layer. The compacted liner
material at the bottom is necessary as a clean zone for background counts, as well as a buffer
zone in the unlikely event of hydrocarbon or water transport.

Initial neutron logging took place in December 1995, Water added for dust control and
compaction during construction have affected initial counts and accurate background counts will
not be available until the system comes to equilibrium. Logging took place monthly during the
first eight months of operation to establish a baseline. Thereafter, logging occurred
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semi-annually. However, Section 8.1 of the permit application states that the monitoring
frequency may be reduced. The monitoring history of the U10c¢ Landfill demonstrates stability of
site moisture content. A review of the monitoring history demonstrated that the moisture content
has been satisfactorily below regulatory action levels. As a result, NDEP/BFF agreed to lower
the monitoring frequency for the U10C Landfill from semi-annually to annually.

Access tubes should be inspected with a mirror for condensate before logging and any
condensate should be swabbed out with absorbent material attached tc a pole. The minimum
logging interval is 0.3 m (1 ft).

The monitoring system is designed to detect liquid movement through the four-foot layer of
compacted soil, as well as monitor changes in the industrial solid waste. Only changes within the
four-foot layer of compacted soil will trigger a response to NDEP/BFF; changes within the waste
will simply be monitored. Should the Action Level be reached, the NDEP/BFF will be advised
and appropriate action will be determined in conjunction with NDEP/BFF.

Logging will continue annually throughout the active life of the disposal site. Continued use of
the system will be addressed in the closure and post-closure plans for the site.

8.2.1 Monitoring Tube Report

A neutron soil moisture gauge will be used to monitor for changes in the soil moisture content
within the 1.2-m (4-ft) interval. All data will be reported as either counts per minute or percent
soil moisture content. The Action Level requiring NDEP/BFF notification will be the midpoint
between the existing baseline data (representing dry conditions) and saturated conditions
measured at a point approximately 0.3 m (1 ft) above the bottom of the monitoring tube.

The NDEP/BFF will be notified of any Action Level reached or exceeded within 21 days of the
confirmation.

A monitoring report will be sent annually to NDEP/BFF. Neutron logging of each monitoring
tube will be performed in the first quarter of each calendar year. The report will be formatted into
two parts:

e A short narrative discussing current results, identifiable trends, and identification of periods
when free standing water is visible within the disposal area; and

e Graphical representation of rainfall and counts over time that will indicate trends.

The report will be sent to NDEP/BFF no later than the last Friday of the second quarter.
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9.0  Operating Plan

9.1 Collection and Transportation

WW personnel will be responsible for the operation and maintenance of the disposal site.
Collection and transportation will be the responsibility of the facility manager or generator of the
permissible waste.

9.2 Personnel

One disposal site operator and a teamster are regularly assigned to the disposal site to control
access during hours of operation, determine acceptance of the waste, and weigh the solid waste
before the collection vehicle enters the disposal site. During abnormal circumstances, additional
personnel may be required. However, under no circumstances will the disposal site have less
than two workers in attendance during heavy equipment operation.

9.3 Processing In

Loads of waste may only be processed while WW personnel are working at the disposal site.
Each load of industrial solid waste or special waste will be accompanied with the following
paperwork:

e Signed load verification documentation which contains waste characterization information, a
statement on the absence of prohibited materials, and the waste source by location;

o Radiological certification, if necessary; and

e Weight or weight estimate.

A truck scale is available at the disposal site to determine the weight of the waste. However,
disposal site operators may accept weight measurements from other scales. If the truck scale at
the disposal site is not functioning or it is not practicable to weigh the waste due to its size or
other physical characteristics, other adequate measures can be used to determine the weight of
the waste. If the truck scale 1s not functioning, WW personnel will correct the deficiency. Scales
used are electronic and are designed and manufactured to remain in calibration; an annual
calibration check is conducted.

9.4 Off-L.oading

Before entering the disposal site, transporters of industrial waste will be required to have a weigh
ticket or estimated weight. Disposal site operators shall designate the area of the disposal site
where the transporter will off-load. Industrial waste may be offloaded either by the transporter or
disposal site personnel. Disposal site operators will ensure that bulky waste larger than two feet
in any axis will be arranged horizontally across the base of the disposal site to achieve the
thinnest lift possible.
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9.5 Daily Log

A daily log will be maintained to indicate the following:

e FEach load of industrial solid waste which is disposed,;

o Identification of personnel entering the disposal site;

e Routine disposal site activities such as operational/temporary cover installation, litter control,
dust suppression, etc.; and

¢ Nonroutine events such as unforeseen circumstances (fire, medical, equipment failure,
recyclable material retrieval, hazardous or toxic waste identification), rainfall indicators, and
those events which cause pooling water or erosion.

9.6 Random Inspections

WW personnel will inspect one randomly selected load of waste monthly. Once the waste has
been dumped onto the ground, the inspector will closely examine the load of industrial solid
waste or special waste to determine if prohibited materials, identified in Section 4.1 of this Plan,
are contained in the waste. Each inspection will be documented, signed by the inspector, and
placed in the disposal site operating record.

If prohibited waste is identified in the disposal site by site personnel or during randomly selected
inspections, the area will be cordoned off and operations in the area will be discontinued. The
area will not be reopened until an investigation of the circumstances responsible for the disposal
of the hazardous or toxic waste are completed and documented. This procedure does not apply to
recyclable items that may be considered a hazardous waste (i.e., batteries, lead bricks, partially
full aerosol cans). Recyclables must be segregated when discovered, documented in the daily
log, and turned over to WW supervision for proper disposal.

NDEP/BFF, through NNSA/NSO, will be notified if prohibited wastes are discovered at the site
either through random inspections or during daily operations. This notification will be made to
WW supervision by the disposal site operator.

9.7 Signage/Hours of Operation

A sign is posted at the entrance to the disposal site which informs personnel of the hours of
operation, prohibited materials, and an emergency contact telephone number. The site is
protected from entry by a locked chain between two guard posts at the entry and a fence
completely surrounding the site (see Figure 6 for locations).

9.8 Disposal Site Equipment

Many types of vehicles may be used at the NTS to coliect and transport solid waste. Collection
vehicles may consist of 4-cubic yard load luggers, 20-cubic yard roll-off boxes, short and long
flat bed and dump bed trucks, pickup trucks, or trailers.
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The equipment used at the disposal site consists of a D-8 dozer, a 4- or 8-cubic yard front end
loader, a non-potable water truck, and a motor grader. Other types of equipment that may be
used at the disposal site on an irregular basis include cranes, forklifts, and rollers.

9.9 Operating Records

Records and a log will be maintained by designated disposal site personnel.

The following documentation must be present with each load of permissible waste, if applicable:

A load verification document;

Analytical results or written documentation of process knowledge;
Weigh ticket or estimated weight; and

Radioactive Material Clearance.

Before acceptance, the disposal site operator will ensure that all documentation is complete,
accurate, and legible. If the documentation is not acceptable, the disposal site operator will reject
the waste for disposal. The disposal operator may also reject the waste, if upon a random
inspection, it is determined that the waste does not conform to WAC or is falsely represented.

The amount and source of permissible waste delivered to the disposal site will be documented in
the operating record. Additional documentation required as operating records are Access Records
and Inspection Checklists.

9.10 Cover and Lift Control

Cover material will consist of native soil obtained from a borrow pit south of the disposal site
which provided soil for the barrier layer.

9.10.1 Cells/Compaction

Waste will be spread evenly and compacted to form a lift which will not vary by more than 0.6 m
(2.0 ft) along the face. The height of the lift can vary but shall not exceed 2.0 m (6.0 ft). Each lift
will be covered with at least six inches of compacted earthen material. Compaction will be
uniform making at least two passes with a D-8 bulldozer or an equivalent piece of equipment.

Waste, which has confined open areas (i.e., storage tanks, vehicles), will be filled with native soil
or other inert material so that more than 90 percent of the original volume will remain filled
when compacted. Bulky items will be covered with the major axis horizontal to minimize the lift
height.

It is expected that large quantities of combustible construction and demolition debris will not be

disposed in the site. Therefore, the requirements of NAC 444.652, which require cross-sectioned
cells separated by compacted cover material, are not applicable.
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9.10.2 Operational/Temporary Cover

Permissible waste will be covered daily, as required by NAC 444.688. The operational cover will
consist of native material compacted to a layer which is at least six inches thick using a D-8
dozer or equivalent piece of equipment. It will be graded to disperse direct rainfall on the
disposal site and maximize evaporation of the water. Cracks, depressions, and erosion will be
promptly repaired to maintain the cover’s integrity. A temporary cover, consisting of at least

30 cm (12 in) of compacted earthen material, will be placed on waste disposal areas which have
not received waste for more than 90 days.

9,11 Dust Control

Water trucks containing non-potable water will be used to suppress dust on the compacted dirt
roads, as necessary, and during operations involving the compaction of cover material or the
production of borrow material.

9.12 - Litter Control

WW personnel will remove, on a continuing basis, windblown material collected on the fence
surrounding the disposal site. Scavenging and salvaging are not permitted in the disposal site.

9,13 Vector Control

Pathological waste (dead animals) and putrescible animal and vegetable waste from food service
operations will be covered immediately. Pathological waste will be dispersed to the degree
practical, throughout the non-putrescible waste.

The only disease that is common to the area is the hantavirus. Disposal site personnel are trained
on proper management of rodent feces to include disinfection techniques and wearing proper
personal protective equipment.

9.14 Fire Protection

Open burning of solid waste is prohibited by NAC 444.6675. However, fires could be initiated
through malfunctioning electrical devices or disposal site equipment. Fire extinguishers are
located in the base station and on disposal site equipment.

Disposal site personnel will use hand held fire extinguishers to control small fires. Where fires
cannot be extinguished with small, hand held extinguishers, the NTS Fire Department will be
notified by calling 911 on the telephone or using a “Mayday” signal on the NTS radio
communication system. Under no circumstances will disposal site operators attempt to
extinguish a large fire without instructions from the NTS Fire Department.

The fire station serving the disposal site is located in Area 6 (approximately 18 miles away) and
operates 24 hours per day, seven days a week.
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9.15 Methane Gas/Explosive Gas Monitoring

It is not anticipated that the waste and environmental media will generate methane gases. Based
on the physical and chemical composition of the buried material and low annual rainfall at the
disposal site, the generation and accumulation of explosive or toxic gases is considered minimal
or non-existent. Therefore, methane gas/explosive gas monitoring is not considered necessary.

9.16 Unforeseen Circumstances

9.16.1 Medical Emergency

Emergency medical services are located in Area 6, approximately 18 miles away. This facility
operates 24 hours per day, 365 days per year. Disposal site personnel may contact Medical
Services by calling 911 or by using a “Mayday” signal on the NTS radio communication system.
Additional emergency services are available through the Fire Department (Section 9.14).

9.16.2 Natural Events

The disposal site is protected from runon water through flood channel control and compacted soil
berms. However, rainfall falling directly on the site may result in muddy conditions which
require that the site be closed for a short period of time until additional native soil is added to
muddy areas to provide a workable surface.

9.16.3 Equipment Failure

Equipment at the disposal site will be maintained to prevent failure. However, there may be
circumstances where equipment failure may occur; and the equipment cannot be repaired in a
timely manner. Backup equipment (i.e., loaders, scrapers, dozers) will be obtained from other
NTS operations to provide, as a minimum, an operational cover in the interim while the
equipment dedicated for the disposal site is being repaired.

9.17 Site Inspections

The disposal site will be inspected semi-monthly (twice a month). The inspection will consist of
the following items:

e FErosion of the berm or walls;

o Settling of the covered material;
o Condition of fencing;

e Condition of roadway;

¢ Accumulation of litter; and

e Accumulation of water.

Each inspection will be noted in the log. Corrective measures will be taken as soon as possible to
correct the deficiency. All corrective measures and their completion dates will be noted in the
log.
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Where there is an excessive accumulation of water, the approximate area and depth of the
ponded water will be noted in the log.

9.18 Solid Waste Report

A solid waste report will be sent semi-annually to NDEP/BFF. The report will include the
quarterly totals of weight of permissible waste received, weight of PCB bulk product waste
disposed, exceptions to the WAC, and whether the waste was generated from NTS operations, or
onsite/offsite FFACO operations. Each calendar year serves as the reporting period.
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10.0 Closure Plan

NDEP/BFF will be notified in writing of an intent to close the disposal site at least 15 days
before beginning closure activities. Closure activities will commence within 30 days of written
acceptance of the plan by NDEP/BFF and will be completed within 180 days after beginning the
closure.

It is anticipated that the disposal site will be used until permissible waste reaches an elevation of
approximately 1,298 m (4,260 ft) on the north and northwest side and 1,294 m (4,245 ft) on the
south and southeast side (see Figure 7). The final design will incorporate a cap configuration
which will have a slope of not less than three percent to the center and be graded along the sides
to drain surface water into the borrow pit south of the disposal site. The southern and eastern
edges of the closure cap will have an adequately designed drainage channel arrangement which
will prohibit water from entering adjacent subsidence craters. This will prevent water from
entering a potential preferential pathway to groundwater.

The cover will consist of an infiltration layer containing a minimum 0.46 m (18 in) of earthen
material having a capability that is less than the permeability of the natural subsoils, but not
greater than 1 x 10™ cm/sec. Quality assurance checks will guarantee that the infiltration layer
has met the specification requirements before completion of the final cover. An erosion layer,
consisting of at least 15.2 cm (6 in) of native soil, will be placed on the infiltration layer. The
erosion layer will be vegetated with native plants to stabilize the surface and reduce wind and
water erosion.

An alternative design may be recommended at the time of closure which meets or exceeds
infiltration requirements, controls erosion, maintains cover stability, and protects ground waters
of the state of Nevada.

The closure plan will address all steps which will be taken to complete closure. This information
will consist of a plan discussing the cover specifications, an estimate of the total volume of waste
placed in the disposal site during its lifetime, decommissioning of any equipment or structures,
and the installation of water, vadose zone, and/or gas monitoring devices, as required. The plan
will meet all applicable regulations and will follow all relevant and appropriate regulations to the
extent possible. Closure activities will commence within 30 days of written acceptance of the
plan by NDEP/BFF and will be completed within 180 days after beginning the closure.
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11.0 Post-Closure Plan

The post-closure program will:

e Maintain the integrity and effectiveness of the final cover;

o Correct the effects of settlement, subsidence, erosion, or other circumstances, which may
effect the integrity of the final cover

e Demonstrate at closure that any leachate is present or demonstrate that any leachate does not
pose a threat to public health and safety and the environment;

e Monitor groundwater or demonstrate that any leachate does not pose a threat to public health
and safety and the environment (post-closure groundwater monitoring will be contingent
upon discovery of large amounts of leachate); and

e Monitor gas or to demonstrate that any potential gas generation does not pose a threat to
public health and safety and the environment.

The post-closure program will be conducted for a period of 30 years. However, the land
manager/operator maintains the right to request a waiver from the items listed above or request a
waiver in the time period, if it can be demonstrated that a less extensive program is sufficient to
protect public health and safety and the environment.
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U10c Class Ill Disposal Site Temporary Barrier
Construction Summary Report

CONSTRUCTION SUMMARY

RSN, REECo and DOE assembled a team of engineers and scientists to develop
plans for the construction of a compacted earthen barrier for the U10c disposal
site on the Nevada Test Site (NTS). From a borrow pit located southeast of the
disposal site, fill material was conveyed and compacted to at least 90% using
heavy equipment. The bottom of the disposal site was elevated by four feet of
earthen material. An additional one foot of earthen material was added to the
middie of the disposal site which accumulates water during intense storm
events. The project team has reviewed all design and construction requirements
and have determined that the barrier at U10c disposal site exceeds minimum

standards.

DESIGN RATIONAL |
The design of the barrier is based on all water within the disposal site draining

into a centralized accumulation area. The size of the barrier underneath this
accumulation area would be increased by the addition of earthen material. This
would increase the evaporation and transpiration performance of the barrier.

The boundary of the disposal site is approximately 28 acres with the disposal
site comprising about 17 acres. The hydraulic pressure on the barrier's surface
from a 25 year, 24 hour precipitation is about 3.5 inches. The project team
determined that increasing the barrier thickness to five feet at the storm water
accumulation area in the disposal site would be sufficient to prevent

significant percolation of moisture through the waste. With the installation of
six neutron monitoring wells, engineers and scientists can monitor the
performance of the barrier and determine the course of corrective actions, if
required. Attached are complete design drawings for the disposal site (JS-009-

10¢c-T1, C1 and C2).

Soil samples from the borrow area were tested to have a saturated permeability
of approximately 7.9E-06 centimeters per second. All rocks larger than 3" were
removed. The engineering drawings required the earthen soil be spread into
three inch lifts and compacted to 90%. A minimum of four foot of native
material was placed over sloped areas within the disposal site which contains
solid waste. The thickness of the barrier will provide the necessary erosion and

hydraulic performance for this disposal site.

December 20, 1995 page 1 of 4



U10c Ciass Ill Disposal Site Temporary Barrier
Construction Summary Report

SUMMARY OF CONSTRUCTION ACTIVITIES

A pre-construction meeting was held October 5, 1995, Members of the NTS
project team were present. The team included personnel from REECo
(construction, waste operations and field supervision), RSN (survey, inspection
and project management) and DOE (engineering) depariments or divisions. The
design rationale, quality assurance testing (i.e., density) and project schedule
were discussed so the project team could make informed decisions during the

construction of the barrier.

LIFT DIMENSIONS
Native material was placed in three inch loose hfts All material larger than

three inches was removed prior to placement in the bottem of the disposal site.
Non-potable water trucks were used both in the borrow pit and in the disposal
site to provide the necessary moisture for compaction and dust suppression.
Heavy equipment placed additional three inch loose liits while compacting the
- previous lifts using the wheel action of the scrapers, water trucks, sheep foot
rollers and dozers. Additional lifts were added until a twelve inch thick
compacted layer was established. The process was repeated until the disposal
site achieved the desired barrier thickness (i.e., four feet).

QUALITY ASSURANCE TESTING

REECo construction personnel performed quality assurance density tests
throughout construction to insure the design requirements were met. Originally,
the project team required measurements to be taken every 1,000 cubic yards.
After further review, the project team determined to analyze the barrier's
compaction on an informal basis at nine specific locations. The nine test
locations were the mid-points between the neutron access tubes in the bottom
of the disposal site. See the attached “Practical Sampling Design” sketch for
the testing localions and the “NTS Inspection - Daily Inspection Log's” for
density test values. REECo would perform the density tests which were
witnessed and documented by RSN inspection personnel. The quality assurance
tests indicate that the barrier has an average density compaction of 94.3%. The
quality assurance tests ranged from 90.2% to 103.4% compaction with over 40%
of the tests having a density between 91% and 92%.
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U10c Class Il Disposal Site Tempcrary Barrier
Construction Summary’ Report

SURVEY

In order to document the entire construction activity at Ui0c disposal site,
surveys were completed before and after construction. See the attached “10c¢
Pre-Construction Topo” and “Final 10c Topo" drawings. A comparison of these
two drawings shows that a four foot barrier was constructed with five foot of
compacted native material underneath the intense storm events accumulation

aresda.

FIRST FILL OPERATION

During the initial survey of the disposal site, the project team met to review
all construction activities. The project team agreed that the bottom of the
disposal site would be brought up to an elevation of 4,220 feet using the native -
material. Four fool of compacted material would be placed over sloped areas in
the disposal site. The project team laid out the necessary grade staking
indicators based on the results of the survey. Equipment and personnel were
mobilized beginning on October 16, 1985. Construction of the barrier began on
October 18, 1985. By November 2, 1995, over 100,000 cubic yards of native
material was placed in the bottom of the disposal site. The survey results
indicated the four foot barrier was constructed (elevation 4,220). Construction
activities were suspended until the survey of the disposal site was completed
(1st progress survey). '

SECOND FILL OPERATION

The first progress survey showed that all of the first goals had been met, but
the gently sloping area in the west side of the disposal site had insufficient
cover material. The project team agreed that the area between elevation 4220
feet on the east and 4225 feet on the west would be filled using native
material. The project team laid out the necessary grade staking indicators
based upon the first progress survey. Construction began on November 20, 1995
and by November 23, 1995, over 11,000 cubic yards of native soil was placed in
the deficient area. Construction activities were again suspended until a survey
of the ‘disposal site-was completed ( 2nd progress survey). :
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U10c Class Il Disposal Site Temporary Barrier
Construction Summary Report

THIRD FILL OPERATION

The second progress survey showed that the requirements outlined in the
construction drawings were achieved. After final review, the project team
determined that the best management practice for the dispesal site would be to
add additional soil to the southwest corner where the disposal site access road
enters the bottom of the disposal site. Survey crews laid out the remaining
stakes used for grading. By November 28, 1995, an additional 2,000 cubic yards
of native soil was added to the southwest corner of the dispesal site. The post
construction survey was initiated and completed. The project team reviewed the
before and after survey drawings. The project: team agreed that all requirements
in the engineering drawings were met or exceeded and the disposal site has a
four foot compacted soil barrier.

NEUTRON ACCESS TUBE INSTALLATION

By December 14, 1995, five neutron access tubes were placed in-the compacted
earthen barrier. One additional access tube was placed outside of the disposal
unit boundary to monitor moisture through -undisturbed land. The tubes are made
out of 3/4 inch stainless steel and will be protected from equipment damage by
a 3 1/2 inch diameter schedule 40 aluminum alloy pipe mounted within a 4 foot
diameter cylindrical concrete pipe.

CONCLUSIONS
In the construction of an earthen soil barrier for the U10c disposal site, all

engineering parameters were met. These parameters include:

¥ a four foot barrier;

¥ removal of rocks with a size of three inches or larger
* native soil in lifts less than eight inches thick;

* 90% compaction and

¥ installation of neutron access tubes.
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UNITED STATES DEPARTMENT OF ENERGY

NEVADA CPERATIONS OFFICE
L AS VEGAS, NEVADA | )

10c CRATER D
CLASS II DISPOSAL SITE TEMPORARY BARRIER
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Appendix B
“Hydrologic/Hydraulic Assessment of the U10C Landfill
in Area 9 of the Nevada Test Site (NTS)”



Bechtel Nevada
Interoffice Memorandum

ID No.:  E110-KKV-96-005

- Date:  January 23, 199

To: L. S. Sygitowicz Z
{ﬂ-@/{/. Wf'& 7

From: K K Van Cleav

Subject: HYDROLOGIC/HYDRAULIC ASSESSMENT OF THE U10C LANDF!LL IN
AREA 9 OF THE NEVADA TEST SITE (NTS) '

The Waste Management Program (WMP) requested a hydar o.oszhyerauhc assessment
of the U10C landiill in Area 9 of the NTS, for compliance with new state regulations for
disposal sites. These regulations require: (1) an assessment of whether the landfill is
in a 100-year flood hazard zone, and (2) protection from run-on associated with a 25-
year flood event. This facility is not regulated under the Resource {onservation and
Recover Act, which mandates assessment of a 25-year, 24-hour ‘lood event.
| Therefore, the run-on protection requirement can be met by evaiuaiing st ieast the 25- -
year, 6-hour flood. In this case, both requnrements were me! by assessm 2nt of the 100-
year, 6-hour flood event. '

The assessment was performed using methods described-in the Clark County Regional
Fiood Control District (CCRFCD) Manual (1990) for both hydrologic and hydraulic
analyses. The WMP requested that a detention system be eva%uatecf‘_fcar run-on
protection. Guidelines.for sizing “local minor detention systems” zre cutlined in the
CCRFCD Manual (1990). Information needed for sizing includes:

. calculation of outlet size;
. discharge rating for outlet; and,
e storage routing.

Field investigations and calculations indicate that a detention svste"rs 'fvnD”!sed of both
the natural topography west of Circle Road and the road grade will provsde '
approximately 48 acre-feet of storage volume (Attachmen: 4). The road grade will act

- as an earthen dam for the detention arsa, with outiat control pravided by ftwo existing
culverts.

Outlet size is known; existing 24- and 36-inch CMP culverts (one each) will release
water from the detention area. Discharge rating datz for both cuiverts were developed
using FlowMaster software (Attachment 2). Rating data were combined (both culverts



L. S. Sygitowicz
January 23, 1996
Page 20f2 .

will be discharging simultaneously) and used to perform storage routing with the HEC-1 |
model.

Results of the HEC-1 storage routing model indicate storage volume for 35 acre-fest of
water is required (Attachment 3); therefore, the natural detention system provides
sufficient storage volume. Also, in accordance with guidelines in the CCRFCD Manual
(1990), the basin will completely drain in less than 24 hours (Attachment 4).

The HEC-1 storage routing model used the combined discharge rating data for both
culverts to calculate a peak discharge of 37 cubic feet per second (Attachment 3) from -
the detention system. Flow released through the culverts will become sheetflow.
Sheetflow depth for the peak discharge is 0.03 feet (Attachment 5). This depth is less
than the 1 foot regulatory depth; therefore, the landfill is not within a 1OD-year flood
hazard zone from sheetflow.

Existing topography will provide adequate sheetflow runoff protection for the landfill;
~additional drainage structures will not be required. The majority of the sheetflow will

come from north-northwest of the landiill. This flow will be intercepted by an existing
channel along the north side of the landfill, channelizing flow to the east, past the
landfill. Sheetflow along the west side of the landfill will flow south-southeast past the
tandfill.

This hydrologic/hydraulic assessment has shown that the U10C landfill is not within a
regulatory 100-year flood hazard zone, and that flood protection structures will notbe
required at the landfill. An“existing” detention system will provide more than adequate
storage volume for run-on protection. Existing culverts, if maintained, will provide
adequate outlet control and minimize sheetflow depths at the landf il

KKV:.JJM:dm
Enclosures: as stated
cc: Correspondence Control, w/enc., M/S NLV008
D. L. Foster, w/o enc., M/S 501
J. J. Mattick, wienc., M/S 4
D. F. Merritt, w/o enc., M/S 580
J. J. Miller, w/enc., M/S 580



Attachment .1.

Detention basin volume calculations.
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Attachment 2.

Discharge rating calculations.



Circular Channel Analysis & Design
Solved wich ifanning’s Zguation

Open Channel - Uniform flow

- Worksheet Name: DISCHARGE RATINGS
Description: -DISCEARGE RATINGS FOR 36" CMP
Solve For Actual Discharge

Given Constant Data;
!

Diameter.....ecoene 3.00

SlOpPE.ciereaceneane 0.0160

Mannings n...... coe 0.024
zriable Input Data  Minimum Maximum Increment By
lepth - 0.00 3.00 0.30

Open Channel Flow Module, Version 3.11 (c)
Haestad Methods, Inc. % 37 Brookside R3 * Waterbury, Ct 06708



iameter Channel Mannings Discharge Depth  Velocity Capacity

£ Slope ‘n’. cfs . It fps Full
ft/ft , cfs

Jnable to compute this instance.

-.00 0.0160 ~ 0.024 0.95 0.30 2.59 45.70
3.00 0.0160 0.024 4.00 0.60 3.98 45.70
2.00 0.0160 0.024 8.95 0.90 5.02 45.70
2.00 0.0160 0.024 " 15.40 1.20 5.83 45.70
3.00 0.0160 0.024 22.85 1.50 6.47 45.70
2.00 0.0160 0.024 30.70 1.80 6.93" 45.70
3..00 0.0160 0.024 38.20 2.10 . 7.24 £45.70
3.00 0.0160. 0.024 44.67 2.40. 7.37 45.70
3.00 0.0160 0.024 48.71 2.70 7.27 45,70
3.00 0.0160 0.024 45.70 3.00 €.47 45,70
Unable to compute this instance.

Open Channel Flow Module, Version 3.11 (o)
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Open Channel - Uniform flow

Worksheet Name: DISCHARGE RATINGS 24
Description::DISCHARGE RATINGS FOR 24" CMP
Solve For Actual Discharge

Given Constant Data;

" Diameter........... 2.00
Slope.viineiieanes, 0.0160
Mannings nN......... 0.024
riable Input Data " Minimum Maximum Increment By
;epth " 0.00 Z.00 0.20

Open Channel Flow Module, Version 3.11 (c)
Haestad Methods, Inc. * 37 BrooL51de R4 #* Waterbury, Ct 06708

i
1



iameter Channel Mannings Discharge Depth Velocity Capacity
£t Slope n’ cfs It fps Full
ft/ft : : cfs

“nable to compute this instance.

2.00 0.0160 0.024 0.32 0.20 1.98 15.50
2.00 0.0160 0.024 1.36 0.40 3.03 15.50
2.00 " D.0160 0.024 3.04 0.60 3.83 15.50
2.00 0.0160 0.024 5.22 0.80 4.45 ~  15.50
2.00 0.0160 0.024 7.75 1.00 4,93 15.50
2.00  0.0160 0.024 - 10.41 1.20 5.29 15.50
2.00 0.0160 0.024 12.98 1.40 5.52 15.50
2.00 0.0160 0.024 15.15 1.60 5.62 15.50
2.00 0.0160 0.024 16.52 1.80 5.55 15.50
2.00 0.0160 0.024 15.50 2.00 4.93 15.50

Unable to compute this instance.

Open Channel Flow Module, Version 3.11 (c)- .
Haestad Methods, Inc. % 37 Brookside Rd * Waterbury, Ct 06708



Attachment 3.

Storage routing calculations.



P P TP T P YW AN F PN ET T F P I PV IR RTTNPY

FLOOD HYDROGRAPK PACKAGE

MAY - 1991

VERSION 4.C.12

RUN DATE D1/11/96 TIMZ

L 4

(KEC-1) |

L L I A )

13:03:18

AT T AT T R T A T R R T AN T EN T T AN LY

Y

PR R I I

P N Y TR R I P TR NN T TN EN T T TN T TTYTPITY

U.S. ARKY CORPS OF SNGINEZERS
HYDROLOGIC ENGIKSERING CENTER
609 SEZCOND STREET
D4VIS, CALIFORNIA 95816
(916> 551-1748

R T I T R

Lz d s it et sl et i asd i aa s st a sl snssd

THIS PROGRAM REPLACES ALL PREVIOUS VERSIOKS OF HEC-1 KNOWK AS HECT (JAN 73), HECIGS, kEC'IDB, AHD HECIKW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHARGED FROM TROSE USED WITH THE 19E-S+YLE INPUT STRUCTURE.
THE DSFIXITIOK DF -AMSKK- ON RM-CARD WAS CHARGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK CUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATIOR INTERVAL

KINEMATIC WAVE: KEW FIKITE DIFFERERCE ALGORITHX

LINE
1 D
2 1D
3 IT
&4 10
5 Q1
6 Ql
7 Ql
8 QI
x
9 KX
10 KX
11 RS
12 SA
13 SA
14 SE
15 SE
16 so
17 sQ
18 zZ

HEC-1 INPUT

AREA © D’TEHT]DR POND OUTLET SIZING

SIKGLE EVENT DAKAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
LOSS RATE:GREER AND AMPT INFILTRATION

. . PAGE 1

e ITPPI AP (e ST NN

COMBINATION OF BOTH CULVERTS (DISCHARGES ADDZD TOGETHER ON SQ CARD)

10 0 0
2 0 0
0 2 16 4 % 154
22 218 208 198 184 165
62 49 39 30 3 18
4 3 2 2 1 1
Ly - '
COMBINED DISCHARGE RATIKG OF BOTH CULVERTS
1 510 0
0 1.88 3.75 5.6 9.38 13.13
45.00

4305 4306 4307 4308 4309 4310

4315
6 1.27 5.36 11.%9 20.62 30.60

61.20

m*trnm*nmtm*tm

'+ FLOOD HYDROGRAPK PACKAGE (HEC-1)

* RUN DATE D01/11/96 TiMz 13:05:18

MAY 1991
VERSIOK 4.0.1E

LI N BN I )

AT T TR TR TR AT TR KT AR A Ly

AREA 9 DETEKTIOR PORD CUTLET SIZING

COMBINATICY OF BOTH CULVERTS (DISCHARGES ADDED TOGETHER ON SQ CARD)

GUTPUT COKTROL VARIABLES

IPRNT

2 PRINT CONTROL

204
143
13
1

16.88

4311

41.11

B4
119
10
0

20.63

&312

51.24

A % d % % ¥ %

%7 243
97 78
) 6
8.3 35.63 ‘
313 431
50.82  65.23

f

U.S. ARMY CORPS OF ERGINZERS
HYDROLOGIC ENGINEERIRG CENTER
609 SECOWD STREET
DAVIS, CALIFORKIA 95616
(916) 551-1748
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QSCAL 0. HYDRGSRAPE PLOT SCALE

17 HYDROGRAPH TIME DATA
NMIR 10 MINUTES 1K CONMPUTATIOK IKTERVAL
ISATE i T STARTING DATY
ITIKE DOGT  STARTIAU TIME
NQ 300 RUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 EKDING DATE
HDTIME 0150 ENDING TIME

TCENT 19 CENTURY MARK

COMPUTATION INTERVAL  0.17 HOURS
TOTAL TIME BASE  49.83 HOURS

ENGLISR UKITS
DRAINAGE ARZA SQUARE MILES
PRECIPITATION DEPTH  IKCHES
LENGTH, ELEVATION FEZ

FLOW CUBIC FEET PER SECOKRD
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

_SUBBASIN RUNOFF DATA

D BA " SUBBASIN CRARACTERISTICS
TAREA 0.00 SUBBASIN AREZA

~hyr

HYDROGRAPH AT STATION CuLv

- . L 4 *
DA KON HRMN ORD FLOW * DA MOK HRMN OFD FLOW * DA KON HRMM ORD FLOW * DA NOK HRMM ORD FLOW
* * . - o* .

1 6000 1 0. * 1 1230 76 1. * 2 0100 151 . * 2 1330 26 1.
1 o0 2 2. * 1 1260 T7 1. * 2 0116 152 1. * 2 1340 227 1.
1 oo 3 6. * 1 1250 78 1. * 2 0120 153 . o2 IS0 228 1.
1 o030 4 ., * 1 1300 7% . v 2 0130 154 1. * 2 1400 229 1.
1 Dok 5 e T 1 1310 80 1. + 2 0140 155 1. * 2 1410 230 1.
1 0050 6 154, * 1 1320 81 1. * 2 0150 156 1. * 2 1420 231 1.
{ 0100 7 204, * 1 1330 82 1. + 2 0200 957 - 1. = 2 1430 232 1.
] 0110 8 T2, 1340 B3 1. * 2 0210 158 1. * 2 %40 233 1.
1 o120 9 247, 0* 1 1350 B4 . * 2 0220 159 1. * 2 1450 234 1.
1 0130 10 243, * 1 1408 85 S T 0230 1&0 Lo 2 1500 235 1.
1 040 1 2. 1 1410 86 1. * 2 0240 169 1. *. 2 1510 236 1.
1 0150 12 218, 1 1420 87 1. * 2 0250 162 .o 2 1520 237 - 1.
1 0200 13 208, * 1 1430 BS . * 2 0300 153 1. = 2 1530 238 1.
1 o210 % 198. * 1 1440 89 . * 2 0310 164 Lo 2 1540 239 1.
1 0220 15 84, 9 1450 90 1. 2 0320 & - 1. * 2 1550 240 1.
1 030 16 65, * 1 1500 91 1. * 2 030 16 . 1. * 2 1600 241 1.
1 0240 17 w3, v 1 1510 92 . * 2 0340 167 . * 2 1610 242 1
1. 0250 18 1Mo, = 1 1520 93 . * 2 0350 168 1. * 2 1620 243 1
1 0300 19 97. * 1. 1530 %% . * 2 8400 169 1. * 2 1630 244 1
1 0310 20 78, ¢ 1 1540 $5. 1. *. 2 8410 170 . = 2 1640 245 1.
1 0320 " 21 6. * 1550 96 . * 2 520 17 1. 2 1650 246 1
1 G330 22 AT | 1600 97 1. * 2 0430 172 1. % 2 1700 247 1.
1 0348 23 LT 1610 98 q4.0x 2 0440 173 B PR & 1710 248 1.
1 0350 24 3. 0% 1 1620 % 1. = 2 0450 174 .o 2 1720 249 1
1 D400 25 s TR 1630 10D .0 2 0500 175 1. 0 2 {7306 250 1.
1 8410 26 18, * 1 1640 101 1. 0* 2 0510 176 1. * 2 1740 251 1.
1 0420 27 3. * 1 1650 102 1. * 2 0520 {77 1. v 2 1750 252 1.
1 0430 28 10, o+ 1 1700 103 1.0 2 0530 178 . * 2 1800 253 1.
1 D448 29 8. * 1 1710 104 1.0 2 0540 179 1. * 2 1810 254 1.
1 0450 30 6. * 1 1720 105 1. 0 2 0550 180 .« 2 1820 255 1.
1 0506 31 4. 9 1730 106 1. * 2 0600 181 1. 0+ 2 1830 256 1.
1 0510 32 3. 0 1 1740 107 1. * 2 0610 182 .- 2 1840 257 1.
1 0520 33 2. *. % 1750 108 . 0% 2 0620 183 1. 2 1850 258 1
1 0530 34 2. * 1 1806 109 1. 0+ 2 0538 184 . * 2 1900 259 1.
1 0540 35 i 1 1830 110 .oor 2 0640 185 1. .* 2. 1910 2580 1,
{ £550 36 1. * 1 1820 111 . o 2 0650 185 1. 2 1920 261 1.
1 0500 37 .00 9 1830 112 . o 2 o700 187 . o* 2 1930 262 1.
1 0610 38 - P 1840 113 1. ¢ 2 0710 188 1. * 2 1940 263 1.
i 0520 39 1 LA 1850 114 1. * 2 0720 139 1.0 2 1650 264 1.
| 0430 40 PO 1900 115 1. ¢ 2 0730 159 1. 0* 2 2000 265 1.



1 0640 41 DR S 1910 116 1.0 2 £7490
1 0850 &2 1.0 1920 117 .0 2 - 070
1 0700 4 1. * 1930 118 .oor 2 0300
1 8716 4L .o 4 1940 119 1. v 2 0810
. Erra s TP S 1950 120 1.0 2 0820
oo 0730 4 .0y 9 2060 izt .07 2 0830
o 0740 4 .0 2010 122 1. <2 0840
1+ 07506 48 1. * 1. 2020 123 1. * 2 DE5D
i 0800 49 1. ¢ 1 2030 124 1. = 2 0900
! 0810 50 . 1 2040 425 1. * 2 0910
1 0820 51 1.0 1 2050 126 L 0920
1 0830 52 1.0 1 2100 127 . v 2 0930
1 0840 53 .00 1 2110 128 1. 0 27 0940
w1 0850 54 .00 1 2120 129 1. 2 0950
N 0500 55 .0 1 2130 130 1. v 2 1000
1 0910 56 1. 0t 1 2140 131 1. 0 2 1010
1 o520 57 LU S 2150 132 1. * 2 1020
1 0930 58 . 0 1 2200 133 1., * 2 1030
! 0540 59 .0 1 2210 134 1. * 2 1040
1 0950 60 . * 1 2220 135 1. * 2 1050
1 1000 61 T 2230 136 1. * 2 1100
1 1010~ 62 .0 1 2240 137 . 1. * 2 1110
1 1020 63 . * 1 2250 138 1. * 2 1120
1 1030 64 1. * 1 2300 139 1. * 2 1130
1 1040 &5 SO PR 2310 140 1. * 2 1140
1 1050 &6 . = 1 23520 141 1. v 2 1150
1 1100 &7 1. * 1 2330 142 1. * 2. 1200
i 1110 68 1. * 1 2340 143 1. = 2 1210
P 1120 &9 . * 1 2350 144 1. 2 1220
o1 1130 70 1. * 2 0080 145 1. * 2 1230
. 1140 T . * 2 0010 146 1. v 2 1240
1150 T2 .~ 2 0020 147 1. * 2 1250
Y- I . * 2 o038 148 1. ¢ 2 1300
; o210 Th 1. = 2 0040 149 1. * 2 1310
R v Y ¢ . * 2 08050 150 1. ¢ 2 1320
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TIKE MAXIMUM AVERAGE FLOW

6-4R 24-HR 72-8R 49.85-HR
(HR) ’
(CFS
1.3 ) 8. 3. 1. 1.
(IRCHES) 0.000 0.000 0.000 0.000
(AC-FT)" 43. KS. &7. &7.

CUMULATIVE AREA = .0.00 SQ NI

'S
<
L]

COMBINED DISCHARGE RATING OF BOTH CULVERTS
HYDROGRAPK ROUTING DATA

STORAGE ROUTING

KSTPS 1 KUMBZR OF SUBREACHES.
ITYP ST0 TYPE OF INITIAL COWDITION
RSVRIC 0.00 IKITIAL CONDITION
X ] 0.00 WORKING R AND D COEFFICIERT
ARZA 0.0 1.9 2.8 5.6 . 9.4
45.0
ELEVATION  4305.00 4306.00 4307.00 4308.00 4309.00
4315.00
DISCHARGE a. 1. 5. 12. 21,

13.1

£310.00

3.

16.9

4315.00

41.

20.6

4312.00

51.

4313.00

28.1

60.

AEE RNAT FWE AET Ak AAW SRR ART FRAE AAE AR AT WAT RTE T

35.6

4314.00

&5.



STORALE .£.09 C.63 .
ELEVATICH «305.0C  4306.00
STORAGE 156.48
4315.00

4307,

rwe

COMPUTED STORAGE-ELEVATIOR DATA

---------

60.36

342,00

4313 0O
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HYDROGRAPH ‘A1 STATION CuLv

DA MON HRMN ORD OUTFLOW STORAGE

ut
e
n
o

0930
0940

rpvooryLuoiNoUbuWwN L LbrBDUNNBOLLbUWYLE YL Lo Slinin

u
el

26.

1 0000 1 0. 0.0
1 0010 2 0. 0.0
1 o020 3 0. 0.1
1 0030 4 1. 0.6
1 0040 5 3. 1.5
1 0050 6 5. 3.1
1 0100 7 8. 5.5
1 0110 8 12. 8.4
1. 0120 9 6. M5
1 0130 10 20, 1.6
1 - 014D 1 2. 7.6
1 0150 12 5. 20.4
1 0200 13 27. . 2.0
1 0210 % . 5.4
1 0220 15 3., 276
1 030 16 ™. 2.5
1 o020 17 3%, 3.2
1 0250 18 B, 3.
1 0300 19 T
1 0310 20 %, 3.
1 @320 21 .36, 3.
1 0330 2 3%, 3.
1 40 B 7. 3.
1 0350 24 36, 3.
1 . 0400 25 36. . 3.
1 o410 26 36, - 3.
1 o420 27 6. 3.
1 0430 28 6. .
1 Desd ® 36, 33,
1 D450 30 3. 3.
1 0500 31 3. 32,
1 o510 32 I, 32
1 0520 33 %, 32
1 0530 3 3. 3.
1 0540 35 34. 3.
1. 0550 36 3. 30.
17 0600 37 3. 30.
1 G610 38 3. .
1 0620 39 3,09
1 0630 40 2. .
1 0540 &1 32, 28.
1 0650 &2 32.  28.
1 0700 43 31 27.
1 o710 4 31 2.
1 0720 45 Z. 2.
1 0730 46 . 30.  26.
1 0740 47 3. 26.
1 0750 48 30, 25.
1. 0300 49 29. 25
1 0810 50 2. 2.
1 0820 51 2. 2.
. 0830 52 28. 24,
1 084D 53 28. 2.
y 0850 54 2. =
1 0900 55 27, 2.
1 o910 56 27, 22
1 os0 57 .27, 2.
1 21
1 21

STAGE * DA MOK HRMN ORD OUTFLOM STCRAGE

LurunihbNyrohn

43103 %
3103 *
§310.3 *
43102 *
4310.2 *
43102 *
4310.2
4310.1
6310.1
4310.1
4310.0
4310.0
4310.0

% % % % % %
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'4308.2

4307.5

. 4307.2

11640 101 - 15, 16.5
1650 102 15. 10.3
1700 103 4. 10.1
1710 104 1. 9.9
1720 105 14. 8.7
1730 106 - 14. - 9.5
1740 107 14, . B4
1750 108 13. %.2
1890 109 13. 5.0
1810 110 13. 8.9
1820 111 13. 8.7
1830 112 13. 8.5
1840 113 j2. 8.4
1850 114 12. - 8.2
1900 115 12. 8.1
1910 116 12. 7.9
1920 117 12. 7.8
1930 118 1". 7.6
1940 119 1. 7.5
1950 120 . 7.3
2000 121 1. 7.2
2010 122 11. 7.1
2020 13 10. 6.9
2030 124 10. 6.8
2040 125 10. 6.7
2050 126 10. &.6
2100 127 10. 6.4
2110 128 10. 6.3
2120 129 . 6.2
2130 130 9. 6.1
2340 131 9. 6.0
2150 132 . 5.9
2200 133 S. 5.8
2210 134 9. 5.7
2220 135 8. 5.6
2230 136 B. 5.5
2240 137 8. 5.4
2250 138 E. 5.3
2300 139 8. 5.2
2310 140 8. 5.1
2320 141 . 5.0
2330 142 7. 4.9
2340 143 7. 4.8
2350 144 7. 4.7
0000 145 7. 4.6
0010 146 7. 4.5
0020 147 7. 4.5
D030 148 7. L&
D040 149 7. 4.3
0050 150 7. 4.2
0100 159 6. 4.1
0110 152 6. 4.1
. 0120 153 6. 4.0
0130 154 6. 3.9
0140 155 6. 3.9
0150 156 b. 3.8
0zZ00 157 6. 3.7
0210 158 6. 3.7
0220 159 6. 3.5
Lale E2 W ¥4, rs TR

STAGE

4308.3
4308.3
4308.3
4308.2
4308.2
4308.2

4308.2
4308.1
4308.1
4308.1
4302.1
4308.0
4338.0
4308.0
4308.0
4307.9
4307.9
4{307.9
43079
4307.8
£307.8
£307.8
4307.7
4307.7
4307.7
4307.7
4307.6
4307.6
4307.6
4£307.6

4307.5
&307.5
4307.5
4307.4
4307.4
4307.4
4307.4
4307.4
4307.3
4307.3
4307.3
4307.3
4307.3

4307.2
4307.2
4307.2
4307.2
4307.2
4307.1
&307.4
4307.1
&4307.14
4307.1
4307.1
4307.1

4307.0
707 n
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0920 201
0930 202
0940 203
0950 204
1000 205
1010 206
1020 207
1030 208
1040 209
1050 210
1100 211
1110 272
1120 213
1130 234
1140 215
1150 216
1200 217

. 1210 218

1220 219
1230 220
1248 221
1250 222
1300 223
1310 224
1320 225

1330 226 .

1340 227
1350 228
1400 229

1410 230 .

1420 Z31
1430 232

T 3440 233

1450 234
1500 235
1510 236
1520 237
1530 238
1540 239
1550 240
1600 249
1610 242
1620 243
1630 244
1640 245
1650 246
1700 247

1710 248

1720 249
1730 250
1740 251
1750 252
1800 253
1810 254
1820 255
183D 256
1840 257
1850 258

190G 259
1010 24N

DA MOK HRMN ORD OUTFLOW STORAGE

3.
3.
3.
3.
3.
3.
3.
3.
3.
3.
3.
3.
3.
3.
2.
2.
2.
2.
.

2. -
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37. 3.67 33, et 1.

4060 - 61 Z5. 20.9 4309.5 % 2 0245 161 5. 3.3 e 2 1520 251 2. 0.8 43261
1 1010 62 25. . 20.6 4309.5% 2 0250 162 5. 3.4 o 2 1930 262 2. 0.8 4306.1
1 1020 63 25. 20.2 4309.4 * 2. 0300 163 5. 3.3 o 2 1540 283 2. 0.8 43021
j 1030 6% . 25. 19.9 43U9.L = 2 0310 164 5, 3.3 7.0¢ 2 1950 264 2. 0.8 4305.1
. 1645 43 L. 19.6 L(309.6% 2 329 145 5, 3.3 o 2 2600 265 2. 0.8 43744
Cs 1050 6% 2. 19.3 L2065 2 3335 166 3.2 9 2 2010 756 z. 0.8 435201
S 1100 67 L. 19.6 43093 % 2 £340 167 5. 3.0 5.9 % 2 12620 267 2. 0.8 4317
C e 1110 68 23. 18.6 4309.3 % 2 350 168 5. 3.0 L3369 % 2 2030 268 2. 0.8 43C4.1
1 1120 69 23. 18.3 4309.3 * 2 0400 169 5, 3.0 43069 % 2 2040 269 1. 0.8 4306.1
4 1120 70 23. 18.0 4309.2 * 2 0210 170 5. 3.0 (306.8 % 2 2050 270 1. 0.8 4305.4
1 1140 71 23. 17.7 43092 % 2 0420 171 5, 2.9 &356.3 % 2 2100 2T 1. 0.8 4304.%
1 1150 72 22, 17.4 4309.2 % 2 0430 172 5. 2.9 4306.8 * 2 2110 272 1. 0.8 4306.0
i 1200 73 22. 17.1 43091 % 2 pLLy 173 5. 2.8 4306.8 * 2 2120 273 1. 0.8 4305.0
.1 1210 - 74 22. 16.9 4309.1 % 2 0456 174 4. 2.8 4306.8 * 2 2130 274 1. 0.7 4304.0
P 1220 75 22 16.6 4309.1* 2 0500 175 4. 2.7 4306.8* 2 2140 275 1. 0.7 4306.0
P9 1230 76 - 21. 16.3 4309.1* 2 0510 176 4. 2.7 4306.7 % 2 2150 276 1. 0.7 4304.0
P 1240 77 21. 16.0 4309.0 % 2 0520 177 4. 2.6 4306.7 % 2 2200 277 1. 0.7 4306.0
1 1250 78 21. 15.7 4309.0 % 2 0530 178 4. 2.6 4306.7 %Y 2. 2210 278 1. 0.7 4305.0
o1 1300 79 21. 15.5 4309.0 * 2 0540 179 4. 2.5 4306.7 % 2 2220 279 1. 0.7 4306.0
S 1310 80 20 45,2 4309.0 * 2 0550 180 4. 2.5 4306.7 % 2 2230 280 1. 0.7 4306.0
1 1320 &1 20. 14.9 4308.9* 2 0600 181 4, 2.5 43087 % 2 2240 281 1. 0.7 43086.C
1 1330 & o, 14.7 .4208.9 * 2 8610 152 4. 2.4 &306.6 % 2 2250 282 1. 0.7 4306.C
1 1340 & 19. 4.4 4308.9* 2 0820 183 4. 2.4 &306.6 % 2 2300 283 1. 0.7 4306.(
1 1350 84 19. 4.2 4308.8*. 2 . 0530 18 4. 2.3 &306.6* 2 2310 284 1. 0.7 4306.(
1 1400 85 . 19. 13.9 4308.8* 2 0540 185 4. 2.3 &306.6* 2 2320 285 1. 0.7 43086.(
1 1410 8 19. 13.7 4308.8 * 2 0550 1856 b 2.3 4306.6 * 2 7330 286 1. 0.7 &306.(
1 1420 87 . 18. 13.4 4308.7 * 2 0700 187 4. 2.2 L3066 % 2 2350 287 1. 0.7 4308.(
1 1430 88 18. 13.2 4308.7* 2 0710 188 4. 2.2 k3066 % 2 2350 288 1. C.7 4306.(
1 1440 89 18. 13.0 4308,7 % 2 0720 189 4. . 2.2 4305.6* 3 D000 28% 1. £.7 4&306.1
1 1450 90 17. 12.7 4308.6 * 2 0730 190 3. 2.1 4306.5* 3 8010 290 1. 0.7 &4305.
1 1500 ™ 17. 12.5 4308.6* 2 0740 191 3. 2.1 A306.5* 3 0020 291 1. 0.7 4306.1
1 1510 &2 17. 12.3 4308.6* 2 0750 192 3. 2.1 3065 3 0050 262 1. 0.7 4306.!
., 1520 3 17. 2.1 4308.5* 2 0808 193 3. 2.0 {3065 * 3 0040 293 1. 8.6 4305.0
’ 1530 % - 6. 11.9 4308.5* 2° 0810 194 3. 2.0 &306.5 % 3 0050 294 1. 0.6 4306.1
, 1540 95 16. 11.6 43085 * 2 0820 195 3. 2.0 &3065* 3 0100 255 1. 0.6 4306,
i 4550 ©6 . 16. 114 43085 * 2 0830 1% - 3. 1.9 4305.5* 3 D110 296 1. 0.6 &304,
1 1600 97 16, 11.2 43084 * 2 084D 197 3. 1.9 &306.5 % 3 0120 297 1. 8.6 &305.
1 1610 98 15. 11.0 43084 * 2 0250 198 3. 1.9 &305.4 * 3 0130 298 1. 0.6 &306.
1 1620 % 15. 10.8 4308.4 * 2 0900 159 3. 1.8 &306.4 * 3 0140 259 1. 0.6 &30S,
1 1630 100 5. 10.6 43084 * 2 0910 200 3. 1.8 £305.4* 3 0150 300 1. 8.6 &306.
L' . s 13 .
PEAK FLOW TIME MAXINKUM AVERAGE FLOW
‘ 6-HER 24-HR T2<HR 49 .B3-HR
+  (CFS) CHR) .
) (CFS) :
+ 37. 13,67 3. 21. 1. 14.
f CIRCHES) £.000 0.000 - 0.500 0.000
(AC-FT) 17. a1, - 46, 46.
PEAK STORAGE  TIME MAXIMUM- AVERAGE STORAGE
6-HR 24-HR T2-HR 45.83-4R
{4 (AC-FT) CHR)
35, 2.67 31. 17. 9. 9.
PEAK STAGE  TIKE MAXTMUE AVERAGE STAGE
. : &-HR 26-HR 72-HR 49.85-HR
‘¢ (FEED) ) :
4310.56 3.87 4310.28 4308.89 4307.57 4307.57
CUMULATIVE AREA = 0.00 S0 MI
1
RUNDFF SUMMARY
FLOW IN CUBIC FEET PER SECOKD
TIME IK HOURS, AREA IN SQUARE KILES
. . PEAX  TINE OF AVERAGE FLOW FOR MAXIMM PERIOD = BASIN MAX IMK TIHE OF
OPERATION STATION FLOY  PEAK AREA _STAGE MAX STAGE
£-ROUR 24 ~ROUR T2-ROUR
HYDROGRAPH AT . ' .
+ cuLy A7, 1.3 8s. 3. 11. 0.00 :
ROJTED YO
. CuLY 0.00

4310.56 3.67



Attachment 4.

Drainage time calculations.
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Aftachment 5.

Sheetflow depth calculations.
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Appendix D

“10C Crater, Landfill Closure” - Soil Testing Data
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September 21, 1994

NTS:Q&T:MTL:101-94

Richard Ziegenbein

Raytheon Services Nevada
Post Office Box 328, M/S 608
Mercury, NV. 89023

10C CRATER, LANDFILL CLOSURE

As requested, the Materials Testing Laboratory performed Angle of
Repose, Atterberg Limits, Consolidation (8TSF), Direct Shear (4
points), Gradation, Hydrometer, Moisture, Percent Porosity,
Permability, Modified Proctor, Scil Classification, Specific
Gravity, and Unit Weight on the bag samples taken in four areas
(see location sketch) designated by Julie Sorola from
Engineering. Samples were remolded to about 95% of Modified
Proctor at optimum moisture for the Consclidation, Direct Shear,
and Permability tests. All four Atterberg limits were too sandy
to run the plastic limit and one sample was too sandy to run the
liguid limit between 20 & 30 blows as per ASTM requirements. All
four Atterberg limits are listed as non-plastic. All tests are

listed in the Appendix.

If you have any further guestions concerning this matter or need
additional tests, please contact Mr. Dale Herrington at 295-6813.

ks DL Mo o

Charles Dale Herrington
Senior Specialist

Enclosures
As Stated

bc: N. Rohach, w/o encl.
V. Thummala, w/encl.
D. Herrington, w/encl.
CHRON Files
MTL Files, w/encl. (00808)



10.
11.
12.

13.

15.
16.

17.

APPENDIX

LOCATION SKETCH

ANGLE OF REPOSE

LIQUID LIMIT, PLASTIC LIMIT, AND PLASTIC INDEX

CONSOLIDATION

CONSOLIDATION GRAPHS

DIRECT SHEAR
DIRECT SHEAR GRAPHS

GRADATION, MOISTURE, UNIT WEIGHT, & $ POROSITY
HYDROMETER - TABLE 1 |

EYDROMETER - TABLE 2

HYDROMETER - TABLE 3

HYDROMETER - TABLE 4

HEYDROMETER GRAPEHS

PERMABILITY

PROCTOR (MODIFIED)

SOTLS CLASSTFICATION CURVE

SPECIFIC GRAVITY
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Raytheon Servnces Nevada
- MATERIALS TESTING LABOHATORY |
NEVADA TESTSITE-- o :

Project: 10C CRATER, LANDFILL CLOSURE RSN ID #: 00808
Hequestc;r: R. ZIEGENBEIN Organization: RSN
Tested by: R. STROTE , Test date: 08/30/94
Checked by: D. HEHRINGTON ,QVQ 2/ Check date: I_26-94
Lab ANGLE OF i
# REPOSE | ’
(Degrees)
3706|  28.0
3707 25.5 |
3708 26.0 |
3709 27.5

NO CAUBRATED EQUIPMENT USED

Remarks:

NO SPECIFICATION, INFORMATION ONLY




Liquid Limit . 00808
Plastic Limit 09/13/
ASTM D—4318-84 1 of 1

Requested by R. ZIEGENBEIN User/Agency RSN . ' Material  EXISTING

Project 10C CRATER, LANDFILL CLOSURE Test Location AREA 10

Testedby D.ANDERSON Date Tested 09/12/94 Checked by D. HERRINGTON (,QVQ pig

Laboratory No. 3706 3707 3708 3709 N/A

No. of Blows 28 27 12 25

Correction Factor 1.014 1.009 0916 1.000 |

Adjusted Moisture Content % .-~ 220.6% | T30 | i UNJA LT T 0 000.5% |

Tare No. 4 20 9 10|

1, Wt. Wet Soil + Tare; 12.992 12.019 15.709 15.936 |

2. Wt. Dry Doil + Tare: 11.883 10.077 13.171 13.294 |

3. Wt. of Moisture: 2.109 1.942 2,538 2.642 |

4, Wt. of Tare: 1.509 1.634 1,638 1,570 |

5. Wt of Dry Soil: 10.374 | 8.443 11.533 11.724 |

6. Moisture Content %: : 20.3% | 23.0% | 22,0% 22.5% |

S STICEIMIT .+ 0 &

{aboratory No. | 3706 | 3707 3708 3709 | N/A

Tare No. N/A N/A N/A N/A | N/A

1. Wt. Wet Sail + Tare: N/A N/A | N/A N/A I N/A

2. Wt. Dry Doil + Tare: N/A N/A N/A N/A l N/A

3. Wt. of Moisture: N/A N/A N/A N/A | N/A

4. Wt. of Tare: ‘ © N/A N/A ! N/A N/A N/A

5. Wt of Dry Soil: N/A N/A N/A N/A - N/A

€. Moisture Content %.: N/A N/A N/A N/A N/A

Laboratory No. 3706 3707 3708 3709 | N/A

Adjusted Liquid Limit % 20.6% 23.2% | N/A 22.5% | N/A

Plastic Limit % N/A | N/A | N/A N/A I N/A
NON PLASTIC | NON PLASTIC | NON PLASTIC"| "NON PLASTIC | N/A

Equipment used: PM 400, PTL # 1255, Calibration Due:12/07/94

Information only, no specifications given

REMARKS: SAMPLE NON PLASTIC AS PER ASTM D 4318~93  18.1.1 CC: R. ZIEGENBEIN RSN

MTL GPP FILES




CONSOLIDATION
QFsOILS |
ASTM D2435-90 | |

| "»IMATEFHALS TESTING LABORATORY

Raytheon Servnces Nevada : }
|
NEVADA TEST SITE %

Project: 10C CRATER, LANDFILL CLOSURE RSNID #: 00808 i

Requestor: R. ZIEGENBEIN Organization: RSN '1

Location:  AREA 10 Sample: S.E.EXISTING ;
Testedby: D.ANDERSON Checked by: D. HERRINGTON L)ﬁﬁ /’%1

MOISTURE CONTENT (BEFORE) l

LAB# TARE # WET WT. DRY WT, WATER TARE WT. DRY SOIL MOISTURE % -

3706 J SJ 329.90 | 31030 19.10 } ' 149.70 i 161.10 [ 119 1

MOISTURE CONTENT (AFTER) !

LAB# TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE % -

3706 | 6| 316.40 | 292.90 I 23.50| 156.70 l 136.20 | 173!

RING & SAMPLE WT.(grm) RING WT,(grm) WIEGHT OF SOIL IN RING (grm) 153.80

i
VOLUME (f13) (HT = 1.0") 0.0028407052 |

RNG=  DIAMETER AREA (12)
SAMPLE WET UNTT WEIGHT: SAMPLE DRY UNIT WEIGHT: 106.7 |
LOAD ELAPSED DIAL LOAD . ELAPSED DIAL }
DATE / TIME (TSF) TIME READINGS _ DATE/TIME (TSH) TIME READINGS
Coonamal | " 08:03 i l 2 0.0829
07:57 | 1116 0] 0.0800 1 .
| 110/ 0.0806 08:03 1 | 0l 0.0829 !
07:58 | 1| 0.0806 o 0.0843 |
07:59 | 2] 0.0806 | 12| 0.0845 |
{ | 08:04 | l 1] 0.0845 !
07:59 | 18 0l 0.0806 08:05 | | 2| 0.0845 '
l 110| 0.0808 \ !
| 12| 0.0808 08:05 2 0 0.0845 |
08:00 l 1 0.0808 /10 0.0866 |
| | 12| 0.0867 |
08:00 1/4 | 0 0.0808 08:06 | 1 0.0867 |
f 1/10 0.0814 08:07 | 2 0.0868 !
f 12 0.0814 | i
08:01 | 1 0.0814 08:07 4 0 0.0868 |
1/10 0.0903 |
08:01 17 0 0.0814 12| 0.090+ |
1110 0.0826 08:08 | . 0.0904 |
12 0.0826 08:00 | 7| 0.0905 |
08:02 1 0.0828 08:11 | 4| 0.0905 !
Equipment used: Mettler PM16 balance PTL#Y1256  Calibration due:  12/07/94 REMARKS: WATER ADDED DURING 1/16 TSF i
Dial Gauge # PTL#Y11273  Calibration due:  03/015 LOAD BEFORE | MIN. READING !
Qinl readings = .0000" I
1formation only. no specification given
PAGE NO. 1 OF 2




L

CONSOLIDATION Raytheon Servxces Nevada
i\ OF SOlLS MATI:R!ALS TESTING LAB ORATOHY
ASTM D 2435 90 NEVADA_ATEST SITE b
............................. ]
Project: 10C CRATER, LANDFILL CLOSURE . RSN ID #: 00808 l
Requestor: R.ZIEGENBEIN Organization: RSN i
Location: AREA 10 Sampie: S.E. EXISTING |
Testedby: D.ANDERSON Checked by: D. HERRINGTON (. ¢ &/ |
LOAD ELAPSED DIAL LOAD ELAPSED DIAL
DATE/TIME (TSF) TIME READINGS  DATE/TIME (TSF) " TIME READINGS
09/14/94 '
08:11 8 0 0.0905
1/10 0.0937
12 0.0939
08:12 1 0.0940
08:13 2 . 0.0941
08:15 4 0.0942
08:19 8 0.0943
08:26 15 0.0944 !
08:41 30 0.0945 !
01| 60 0.0946 i
10:11 | 120 0.0948 !
| 12:11 240 0.0949 |
' 1631 ] - 500 0.0951 | |
09/15/94 | l l
07:06 | J 1375 0.0953 | |
! I l |
oras| e | ol 0.0953 ]
07:36 | 1 0.0883 |
07:55 | 20 0.0882 |
08:15 a0 0.0881
08:35 60 0.0880
08:55 80 0.0879
09:15 100 0.0879 '
09:35 120.0 0.0878 |
09:55 140.0 0.0878 |
10:15 160.0 0.0877 l )
10:35 1800 0.0877 |
N/A N/A N/A N/A
i |
Equipment used: Mettier PM 16 balance, PTL # Y1256 Calibrauon due:  12/07/94 REMARKS: i
Dial Gauge # PTL#Y11273  Calibration due:  03/01/95 !
|
Information only. no specification given i
LAB# 3706 PAGE NO 2 OF 2




'CONSOLIDATION

ASTM 02435_ 90

Project: 10C CRATER, LANDFILL CLOSURE RSN ID #: 00808 ;
Requestor: R. ZIEGENBEIN Qrganization: RSN ' !
Location:  AREA 10 Sample: N.E. EXISTING ;
Tested by: D.ANDERSON Checked by: D. HERRINGTON (N 0 2/ |
MOISTURE CONTENT (BEFORE) I

LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE %
3707 | 4| 416.00 | 386.00 | 3000 | 156.60 | 229.40 | 3.1 |
MOISTURE CONTENT . {AFTER) !
LAB # TARE # WETWT. - DRYWT. WATER TAREWT.  DRYSOIL MOISTURE %
3707 | 21 ] 30020 | 27720 23.00| 14330 | 135.90 | 172 |

RING & SAMPLE WT.(grm) RING WT.(grm) 52010 | WIEGHT OF SOIL IN RING (grm) [ 153.80 |

RING = DIAMETER AREA (f2) VOLUME (f3) (HT =1.07) 00028407052 |

SAMPLE WET UNIT WEIGHT: : SAMPLE DRY UNIT WEIGHT: 105.6 |
: LOAD ELAPSED DIAL LOAD ELAPSED DIAL l
DATE/TIME (TSP TIME READINGS __ DATE/TIME (TSE) TIME READINGS
0o8pa| 10:33 12 : 1 0.0635 |
10:27 1116 0 00600) 10:34 2 0.0635 |
. 110 0.0611 : !
28] . 1 0.0611 10:34 1 -0 0.0635 |
10:29 | 2 0.0610 110 0.0651 !
| 12 0.0652 |
10:29 158 0 0.0610 10:35 1 0.0653 |
1/10 0.0612 1036 2 0.0653 |
i - 0.0612 10:38 4 T 0.0653 |
10:30 | 1 0.0612 : |
| ' ' 1038 2 0 0.0653 |
10:30 | 1/4 0 0.0612 1/10 0.0676 |
1/10 0.0619 12 00677 1
12 0.0620 10:30 1 0.0678 |
10:31 ' 1 0.0620 10:40 2 0.0678 |
10:32 2 0.0620 10:42 4 0.0680 |
10:46 8 0.0680 i
10:32 12 0 0.0620
1110 0.0634
N 1 0.0635
Equipment used: Mettler PM16 balance, PTL # Y1256 Calibration due:  {2/07/94 REMARKS: WATER ADDED DURING 1/16 TSF
Dial Gauge # PTL#Y11273  Calibration due:  03/01/95 LOAD BEFORE | MIN. READING |

Dial readings =.0000" [
Information only, no specilication given ;

PAGE NO. 1 OF

1]




CONSOLIDATION

ASTM D 2435 90

!

_Rayth con Servnceszevad'a
MATER!ALS TESTING LABORATORY
"""""“‘NEVADA TEST SITE' ‘

Project: 10C CRATER, LANDFILL CLOSURE RSN ID #: 00808
Requestor: R. ZIEGENBEIN Organization: RSN
Location: AREA 10 Sample: N.E.EXISTING
Tested by: D. ANDERSON Checked by: D. HERRINGTON () { %/
LOAD ELAPSED DIAL LOAD ELAPSED DIAL
DATE / TIME (TSF) TIME READINGS DATE / TIME (TSF) TIME READINGS |
09/08/94 |
10:46 4 0 0.0680 i
1/10 0.0712 |
12 0.0713 |
10:47 1 0.0714 |
10:48 2 0.0715 |
10:50 4 . 0.0715 |
10:54 8 0.0716 |
11:01 15 0.0717 |
|
11:01 8 0 0.0717 |
110 0.0753 |
12 0.0755
11:02 1 0.0756
11:03 | 2 0.0757
11:05 4 0.0758
11:09 8 0.0760 _J
11:16 | 15 0.0761 |
11:31 30 0.0761 !
12:01 60 0.0762
13:01 120 0.0763
15:01 240 0.0763
15:20 1/16 0 0.0763
15:22 2. 0.0689
15:25 5.0 0.0686
15:30 10.0 0.0682
16:20 60.0 0.0682
N/A N/A N/A N/A
Equipment used: Mettler PM16 balance, PTIL#7Y1256  Calibration due:  12/07/94 REMARKS: i
Dial Gauge # PTL#Y11273  Calibration due:  03/01/95 |
l
nformation only, no specification given |
LAB# 3707 PAGE NO. 2 OF 2 |




CONSOLJDA"HON _

OF SOILS
ASTM D2435 90

!

Project: 10C CRATER, LANDFILL CLOSURE RSN ID #: 00808 |
Requestor: R. ZIEGENBEIN Organization: RSN l
Location:  AREA 10 Sample:  N.W.EXISTING |
Tested by: D.ANDERSON Checked by: D. HERRINGTON L 0, A/ |
MOISTURE CONTENT (BEFORE)
LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRYSOIL  MOISTURE %
3708 ’ 1 { 359.90 ‘ 335.00] 24.90 l 113.30 ' 221.70 1 11.2
MQ!STURE CONTENT
LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRYSOIL  MOISTURE %
3708 l 2 r 321.80 ' : 300.70 ] 21.10 { 159.20 1 141_50J 14.9
RING & SAMPLE WT.(grm) RING WT.(grm) WIEGHT OF SOIL IN RING (grm) [ 153.80
RING = DIAMETER AREA (f2) VOLUME (f3) (HT = 1.0%) { 0.0028407052
SAMPLE WET UNTT WEIGHT: SAMPLE DRY UNTT WEIGHT: 107.3
LOAD ELAPSED DIAL LOAD ELAPSED DIAL
DATE / TIME (TSF) TIME READINGS __ DATE/TIME (TSP TIME READINGS
09/12/94 ) 10:05 1 0 I 0.0836
10:00 1/16 0 0.0800 1/10 0.0860
3 1/10 ‘ 0.0807 . 12 0.0861
10:01 1] 0.0807 10:06 1] 0.0862
10:02 2 ' 0.0807 10:07 2 ' 0.0863
l 10:09 4 ' 0.0864
10:02 158 ol 0.0807
110 * 0.0811 10:09 2 0 0.0864 !
12 l 0.0811 1/10 0.0889%
10:03 1 ‘ 0.0811 2 0.0891
10:10 1 0.0892
10:03 1/4 0 0.0811 10:11 2 0.0893
1/10 0.0818 10:13 4 0.0894
12 0.0819 10:17 8 0.0894
10:04 1 0.0819
10:17 4 0 0.0854
10:04 12 0 0.0819 1/10 0.0924
1/10 0.0835 12 0.0927
172 0.0836 10:18 1 0.0928
10:05 1 0.0836 10:19 2 0.0928
Equipment used: Mettler PM16 batance, PTL# Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED DURING 1/16 TSF |
Dial Cauge # PTL#Y11273  Calibration due: 03/01/95 LOAD BEFORE | MIN. READING
Najf readings = .0000"
ormation oniy, no specification given J
' PAGE NO. 1 OF 2 ‘_J




CONSOL!DATION ayth eon S ervn ces. N evad a
: DF SOILS _MATERIALS TESTING LAB ORATORY
ASTM D 2435 %0 ”"‘NEVADA TEST SITE ' |
LT T e e e e e ,
[Project:  10C CRATER, LANDFILL CLOSURE RSN ID #: 00808 |
Requestor; R.ZIEGENBEIN Organization: RSN
Location: AREA 10 Sample: N.W. EXISTING !
Testedby: D.ANDERSON Checked by: D. HERRINGTON L ) (| 7/, |
LOAD ELAPSED DAL LOAD ELAPSED DIAL |
DATE / TIME (TSE) TIME READINGS  DATE/TIME (TSE) TIME READINGS
09/12/94 ‘
10:21 4 4 0.0929
10:21 8 0 0.0929
110 0.0973
12 0.0976
10:22 1 0.0978 |
10:23 2 0.0979 !
10:25 4| 0.0980 |
10:29 : 8 0.0981 | |
1036 - 15 | 0.0982 l |
10:51 30 | 0.0985| : | i !
) . 121 60 | 0.0986 |
'; 12:21 120 0.0938 |
14:21 240 0.0989 ’ | |
17:01 400 0.0990 | |
09/13/94 | |
0701 : 1240 0.0993 } |
|
07:01 1/16 0l 0.0993 |
07.03] - 2| 0.0918 |
07:16 15| 0.0918
N/A N/A N/A | N/A
| |
l
|
?
Equipment used: Metter PM 16 balance. PTL # Y1256 Calibralion due:  12/07/94 REMARKS:
' Dial Gauge # PTL#Y11273  Calibration due:  03/01/95

wnformation only, no specification given

]

l LADB # 3708 PAGE NO. 2 OF 2




——

CONSOLIDA ON :
ASTM 02435 g0 of ol U NEVADA'TE |
, :
Project: 10C-CRATER, LANDFILL CLOSURE RSNID #: 00808 ]
Requestor: R. ZIEGENBEIN Organization: RSN j
Location:  AREA 10 Sampie: S.W.EXISTING l
Tested by: 'D. ANDERSON Checked by: D. HERRINGTON /) 0 2/ jl
MOQOISTURE CONTENT (BEFORE)
LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE %
3709 f 4 [ 43550 ’ 403.50 I 32.00 | 15830 | 245.20 13.1 |
MOISTURE CONTENT
LAB # TARE # WET WT. DRY WT. WATER TARE WT, DRY SOIL MOISTURE %
3709 [ 2] 318.50 | 20550 | 23.00| mosoj ' 135.20 l 170 |
RING & SAMPLE WT.(grm) RING WT.(grm) WIEGHT OF SOIL IN RING (grm) 153.80
RING = DIAMETER AREA (f12) * VOLUME (f3) (HT = 1.0%) l 0.0028407052 | -
SAMPLE WET UNIT WEIGHT: SAMPLE DRY UNTT WEIGHT: 105.6
LOAD ELAPSED DIAL LOAD ELAPSED DIAL
DATE /TIME (TSH) TIME READINGS DATE / TIME (TSR TIME READINGS
09/13P4 | ' 08:30 17 1710 0.0829
08:22 1/16 0 0.0800 12 0.0830 |
3 1/10 0.0806 08:31 1 0.0831
{ 08:23 1 0.0806 08:32 2 0.0831
08:24 2 0.0806
08:32 1 0 0.0831
- 08:24 1B 0 0.0806 1/10 0.0847
1/10 0.0808 12 0.0848
12 0.0809 08:33 1 0.0848
08:25 1 0.0810 08:34 2 0.0848
08:26 | 2 0.0810
08:28 4 0.0810 08:34 2 0 0.0848
1710 0.0868
08:28 1/4 0 0.0810 12 0.0870
1/10 0.0817 08:35 1 0.0871
12 0.0818 08:36 2 0.0871
08:29 1 0.0818
08:30 2 0.0818 08:36 4 0 0.0871
110 0.0898
08:30 12 0 0.0818 2 0.0899
Equipment used: Mettler PM16 balance, PTL # Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED DURING 1/16 TSF
Dial Cauge # PTL#Y11273 Calibration due:  03/01/95 LOAD BEFORE 1 MIN. READING
Dial readings = .0000" l
Information only, no specilication given
L PAGE NO. 1 OF 2




CONSOLIDATION |-

10C CRATER, LANDFILL CLOSURE

Project: RSNID #: 00808
Requestor: R. ZIEGENBEIN Organization: RSN
Location: AREA 10 Sample: S.W.EXISTING
Tested by: D. ANDERSON Checked by: D. HERRINGTON L ). 0 2,
LOAD ELAPSED DIAL 10AD ELAPSED DiAL
- DATE/ TIME (TSF) TIME . READINGS DATE / TIME (TSF) TIME READINGS
09/13/94 ’
08:37 4 1 0.0900
08:38 2 0.0901
08:38 8 0 0.0901
1/10 0.0936
12 0.0938
08:39 1 0.0940
08:40 2 0.0940
08:42 4 0.0941
08:46 8 0.0942 |
08:53 15| 0.0943 | |
09:08 45 | 0.0946 f
09:38 60 | 0.0947 |
10:38 120 0.0948
12:38 240 0.0949
16:58 500 0.0951
06:58 1340 0.0953
07:00 116 0 0.0953
07:01 1.0 0.0887
07:10 10.0 0.0886
07:15 20.0 0.0885
N/A N/A N/A N/A
Equipment used: Mctiler PM16 balance, PTL# Y1256 Calibration due:  12/07/94 REMARKS:
Dial Gauge # PTL#Y11273  Calibration due:  03/0195
Information only, no specification given
LAB # 3709 PAGE NO. 2 OF 2
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Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON
Requestor: R. ZIEGENBEIN Test date: 08/31/94
Qrganization: RSN RSN ID #: 00808
Sample Zone: S.E. EXISTING Checked by: D. HERRINGTON DQ&QL/’%/
Unit Wieght: 119.4 PCF Check date: G- Zo-9y
. _ MOISTURE CONTENT (AFTER)
LAB # TARE # WET WT. DRY WT. - WATER TARE WT. DRY SOIL MOISTURE %%
3706 2] 278.6 260.4 | 18.1’.] 1603 [ 100.1 l 18.2
NORMAL=  LOAD(gm) | 28345] STRESS (psh) 10858] 'WIEGHT IN SHEAR RING (grm) | 115.06430111 |
RING = DIAMETER 25" AREA (f12) 0.034083462 VOLUME (f3) (HT =.748") 0.0021249369
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR . SHEAR
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
(min) (inches) (inches) (inches) (inches) (inches)* 10000 (Tbs) (ps)
17:37 0.000 0.000
1 ' 0.020 0.020
5 0.021| - 0.021
10] - 0.000 0.000 0.022 0.022 0.0
0.005 0.005 0.022 0.022 . 23.0 9.010| 2643
0.010 0.010 0.023 0.023 26.0 9.948 291.8
0.015 0.015 0.023 0.023 27.0 10260 301.0
0.020 0.020 0.023 0.023 46.0 16.198 475.2
0.025 0.025 0.023 | - 0.023 54.0 18.698 5485
0.030 0.030 0.023 0.023 56.0 19.323 566.8
0.040 0.040 0.022 0.022 56.0 19323 566.8
0.050 0.050 0.022 0.022 56.0 19.323 566.8
0.055 0.055 0.021 0.021 51.0 17.760 521.0
17:53 0.060 0.060 0021 0.021 45.0 15.885 466.0
Equipment used: Mettler PM16 balanee, PTL # Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN.
Dial Gauge # PTL#7012  Calibration due: 02720195 AND § MIN. READING |
Dial Gauge # PTL#5523 Calibration due:  09/16/94 SHEAR STARTED AFTER 10 MOV
Dial Cauge # PTL #5864  Calibration due:  09/16/54 CONSOLIDATION READING




=
DlRECT SHEAR
ASTM D 3080-90"
Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON ]
Requestor: R. ZIEGENBEIN Test date: 08/31/94 l
Organization: RSN RSNID #: - 00808 |
Sample Zone; S.E. EXISTING Checked by: D.HERRINGTON 0 % |
Unit Wieght: 119.4 PCF Check date: 9-20-9¢
MOISTURE CONTENT (AFTER)
LAB # TARE# - WET WT. DRY WT. WATER . TAREWT. DRY SOIL  MOISTURE %
3706L 3 280.8 261.2 ‘ | 19.6] 1603 | 100.9 | 194
NORMAL=  LOAD (grm) 4834.5| STRESS (psf) 21235] WIEGHT IN SHEAR RING (grm) s peceonii |
RING = DIAMETER 25" | AREA (f) 0.034088462 VOLUME (fi3) (HT =.748") 0.0021249369
ELAPSED SHEAR SHEAR - NORMAL NORMAL PROVING SHEAR SHEAR
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
(min) (inches) (inches) (inches) (inches) (inches)" 10000 _(Tbs) (psh
19:04 0.000 0.000
1 0.020 0.020
s 0.024 0.024
0] - 0.000 0.000 0.025 0.025) 0.0
0.005 0.005 | 0.033 0.033 250 9.635 | 2827
0.010 0.010 | 0.034 0.034 . a0 14.948 4385 |
0015 | 0.015 | 0.034 0.034 52.0 18.073 5302 |
0.020 | 0.020| 0.035 0.035 66.0 22.448 | 658.5 |
0025 | 0.025 | 0.035 0.035 78.0 26.198 768.5 |
0.030 0.030 | 0.035 0.035 84.0 28,073 8235 |
0.040 0.040 | 0.035 0.035 90.0 | 29.948 | 878.5
0.045 0.045 | 0.035 0.035 or0| 30.260 887.7
0.050 0.050 | 0.035 0.035 90.0 | 29.948 878.5
0.055 0.055 0.035 0.035 90.0 29.948 878.5
0.060 0.060 0.035 - 0.035 89.0 29.635 869.4 |
19:20 0.065 0.065 0.035 0.035 86.0 28.698 841.9
Equipment used: Mettler PM16 balance, PTL# Y1256 Calibration due;  12/07/94 . REMARKS: WATER ADDED BETWEEN IMIN. !
\ Dial Gauge # PTL#7012  Calibration duer  02/20/95 AND 5 MIN. READING !
Dial Cauge # PTL#5523  Calibration due:’  09/16/94 SHEAR STARTED AFTER 10MIN_|
Dial Gauge # PTL#5864  Calibranon due:  09/16/94 CONSOLIDATION READING 1




DlRECT SHEAH

OF SOILS

ASTM D 3080~ _go |

,MATER]ALS TESTING. LAB ORATORY
' “‘"’NEVADA TEST?TSITE 5

Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON !
Requestor: R. ZIEGENBEIN Test date: 09/01/94 i
Organization: RSN RSN ID #: 00808 '
Sample Zone: SE. EXISTING Checked by: D. HERRINGTON /) (, i/ t
Unit Wieght: 119.4  PCF Check date: G-20- 9 !
|
MOISTURE CONTENT (AFTER) '
LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE %%
3706 | 4] 2785 | 257.0 l 215T 158.4 l 98.6 l 21'87 :
NORMAL=  LOAD (gm) 68345 | STRESS (psf) 31583| WIEGHT IN SHEAR RING (grm) | 115.064430111 |
RING = DIAMETER 25" | AREA(f12) 0.034088462 ©  VOLUME (f13) (HT =.748") 0.0021249369 |
EI APSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEA.R I
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE
(min) (inches) (inches) (inches) (inches) (inches)* 10000 (Tbs) (psﬁ
08:11 0.000 | 0.000 | )
1 0.024 0.024 | |
5| l 0.027 0.027 |
10| 0.000 0.000 | 0.027 0.027 0.0 | |
0.005 0.005 | 0.032 0.032 15.0 6510/ 191.0 |
0.010 0.010 | 0.033 0.033 121.0 39.635 | 11627 |
0.015 0.015 | 0.034 0.034 | 143.0 46510 1364.4 |
0.020 0.020 | 0.035 0.035 175.0 56.510 1657.8 |
0.030 | 0.030 | 0.036 0.036 209.0 67.135 1969.4 |
0.035 l 0.035 ‘ 0.036 I 0.036 l 221.0 70.885 2079.5
0.040 | 0.040 | 0.036 l 0.036 232.0 74323 21803
0.050 | 0.050 | 0.036 | 0.036 247.0 79.010 2317.8
0.060 | 0.060 | 0.036 0.036 261.0 83.385 . 2446.1
0.080 | 0.080 | 0.037 0.037 269.0 85.885 2519.5
0.100 | 0.100| 0.036 0.036 272.0 86.823 2547.0
0.125 | 0.125 | 0.035 0.035 276.0 | 88.073 2583.7
0175 | 0.175 | 0.035 0.035 288.0 91.823 2693.7
0200 | 0200 | 0.035 0.035 297.0 94.635 2776.2
0225 | 0.225 ] 0.035 0.035 300.0 | 95.573 2803.7
0.275 0275 | 0.034 0.034 305.0 97.135 2849.5
0300 0300 | 0.033 0.033 310.0 98.698 | 2895.3
0325 | 0325 | 0032 | 0.032 3140 | 99.943 | 2932.0
0.350 0350 | 0032 | 0.032 314.0 99.948 lr 2932.0
08:50 0360 0360 | 0032 | 0.032 311.0 99.010 | 2904.5
Equipment used: Mettler PM16 balance, PTL# Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN I1MIN.
' Dial Gauge # PTL #7012 Calibration due: 022095, AND 5 MIN. READING
Dial Gauge # PTL#5523  Calibration duc:  09/16/94 SHEAR STARTED AFTER 10 MIN
Dial Gauge # PTL # 58064 Calibration duc:  09/16/94 CONSOLIDATION READING




DIHECT SHEAR

Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON :
Requestor: R. ZIEGENBEIN Test date: 09/01/94 ;
Organization: RSN RSNID #: 00808 ‘
Sample Zone: S.E. EXISTING Checked by: D.HERRINGTON L)L { 2/
Unit Wieght: 119.4 PCF Check date: 0-20-9%
MOISTURE CONTENT (AFTER) :
LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE % f
5706 | 5| 2706 250.8 198 149.8 | 101.0 196
3
NORMAL=  LOAD (gm) 88345 | STRESS (psf) 4193.1]  WIEGHT IN SHEAR RING (grm) |__115.064430111 |
RING = DIAMETER 25" | AREA(f2) 0.034088462 VOLUME () (HT =.748") 0.0021249369 |
. ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING " SHEAR SHEAR !
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS !
(min) (inches) (inches) (inches) (inches) (inches)* 10000 (Tbs) (psh) !
09:12 0.000 0.000 l :
1 0.022 0.022 ' |
5 0.024 0.024 ‘ :
10 0.000 0.000 0.025 0.025 00| i
0.005 0.005 0.032 0.032 165.0 | 53.385 1566.1
0.010 0.010 0.032 0.032 2310 74.010 21711 |
0.015 0.015 0.032 0.032 2610 | 83.385 2446.1 |
0.020 0.020 0.032 0.032 294.0 | 93.698 27487 |
0.025 | 0.025 0.033 0.033 306.0 | 97.448 2858.7 |
0.030 0.030 0.033 0.033 308.0 | 98.073 2877.0]
0.035 0.035 0.033 0.033 3110 | 99.010 2904.5 |
0.040 | 0.040 0.033 0.033 326.0 103.698 3042.0 |
0.045 | 0.045 0.033 0.033 336.0 106.823 31337 |
0.050 | 0.050 0.033 0.033 340.0 108.073 31704 |
0.060 | 0.060 1 0.033 0.033 345.0 109.635 32162 |
0.070 0.070 0.033 0.033 346.0 109.948 3225.4 §
0.080 0.080 0.032 0.032 348.0'| 110.573 3243.7 i
0.090 0.090 0.032 0.032 350.0 111.198 3262.0 |
0.100 0.100 0.032 0.032 3500 | 111.198 3262.0
0.125 0.125 0.032 0.032 3540 | 112.448 32087 |
0.150 0.150 0.032 0.032 3540 | 112.448 3298.7 |
0.156 0.156 0.032 0.032 353.0 112.135 3289.5 |
09:32 0.165 0.165 | 0.032 0.032 351.0 111.510 32712 |
| | |
Equipment used: Metlier PM 16 balance, PTL # Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN. l
Dial Gauge # PTL#7012  Calibration duc: 02/20/95 AND 5 MIN. READING j
Dial Gauge # PTL#5523  Calibrasion due: 09/16/94 SHEAR STARTED AFTER I0MIN_ |
Dial Gauge # PTL#5364  Calibration dus: 09/16/94 CONSOLIDATION READING !




ASTM D

3080 -90.

ATER:A_LS"TESTING LABORATORY
NEVADA TEST SITE |

Project: 10C CRATER, LANDFILL CLOSURE ~ Tested by: D. ANDERSON |
Requestor: R. ZIEGENBEIN Test date:. 09/01/94 |
Organization: RSN RSN ID #: 00808 |
Sample Zone: N.E. EXISTING Checked by: D. HERRINGTON O {0 3/ |
Unit Wieght: 117.7 PCF Check date: 9-20-9Y i
1
MOISTURE CONTENT (AFTER)
LAB # . TARE # WETWI.  DRYWT. WATER TARE WT. DRY SOIL MOISTURE %
3707 7 278.0 | 2573 207) 159.2 | 98.1 | 2L
i
NORMAL=  LOAD (grm) 2834.5| STRESS (psf) 1088.8| WIEGHT IN SHEAR RING (grm) | 113.44516187 | -
RING = DIAMETER 25" | AREA(f2) 0.034088462 VOLUME (f3) (HT =.748") 00021249369 |
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
{min) _(inches) (inches) (inches) (inches) (inches)* 10000 (1bs) (psh
09:59 0.000 0.000
1 0.013 0.013
5 0.014 0.014
10 0.000 0.000 0.015 0.015 0.0 |
0.005 0.005 0.022 0.022 75.0 25.260 10/
0.010 0.010 0.022 0.022 94.0 31.198 9152 |
0015 0.015 0.022 0.022 103.0 34.010 997.7 |
0.020 0.020 0.022 0.022 114.0 37.448 1098.6
0.025 0.025 0.021 | 0.021 116.0 38.073 1116.9
0.030 0.030 0.021 | 0.021 122.0 39.948 11719
0.035 0.035 0.020 0.020 124.0 40.573 11902 |
0.040 0.040 0.019 0.019 126.0 41.198 1208.6
0.045 0.045 0.020 0.020 126.0 41.198 1208.6
0.050 0.050 0.019 0.019 126.0 41.198 1208.6 |
0.060 0.060 0.017 - 0.017 126.0 41.198 1208.6 |
0.066 0.066 0.016 0.016 125.0 40.885 1199:4 |
10:15 0.070 0.070 0.016 0.016 122.0 39.948 1171.9 ]l
|
|
Egquipment used: Mettler PM 16 balance, PTL # Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN. |
Dial Gauge # PTL#7012  Calibration due: 022095 AND 5 MIN. READING |
Dial Gauge # PTL#5523  Calibrationdue:  09/16/94 SHEAR STARTED AFTER 10MIN_|
Dial Gauge # PTL #5864 - Calibration due:  09/16/94 CONSOLIDATION READING |




ASTM D'aoao 90

MATERIALS TESTING LAB OBATORY
'f’fNEVADAYTEST SITE

Raytheon Servfc:'es Nevada \
!
|

Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON
Requestor; R. ZIEGENBEIN Test date: 09/01/94 |
Organization: RSN RSN ID #: 00808 |
Sample Zone. N.E. EXISTING Checked by: D. HERRINGTON ,QQ,@ 4 !
Unit Wieght: 117.7 PCF . Check date: 9. 20- 24 |
|
MOISTURE CONTENT (AFTER) '
LAB # TARE # WET WT. DRY WT. ' WATER TARE WT, DRY SOIL MOISTURE % |
3707 | 8 276.3 2553 ! 210 l 158.4 l 96.9 | 217!
NORMAL=  LOAD (grm) 48345 | STRESS (psf) | 2123.5| WIEGHT IN SHEAR RING (grm) | 11344516187 |
RING = DIAMETER ° 25" | AREA (f12) 0.034088462 VOLUME (fi3) (HT =.748") 0.0021249360 |
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR
TIME DIAL DISPLACEMENT DIAL - DISPLACEMENT RING FORCE STRESS
{min) (inches) (inches) (inches) (inches) (inches)* 10000 (Ths) (psh
10:36 0.000 0.000 | |
1 0.014 0.014
5 0.018 0018
10 0.000 0.000 0.018 0018 | 0.0
0.015 0.015 0.025 | 0.025 | 6.0 3.698 108.5 |
0.020 0.020 0.025 0.025 15.0 6510 191.0 |
0.025 0.025 0.026 0.026 25.0 9.635 2827 |
0.030| 0.030 0.026 0.026 33.0 12.135 356.0 |
0.040 | 0.040 0.027 0.027 43.0 5260 4477 |
0.045 0.045 0.027 0.027 48.0 16.823 493.5 |
0.050 0.050 0.028 0.028 | 53.0 18385 5393 |
0.060 0.060 0.029 0.029 63.0 © 21510 631.0 |
0.080 0.080 0.030 0.030 67.0 22.760 667.7
0.100 0.100 0.031 0.031 65.0 22.135 649.4
0.150 0.150 0.032 0.032 74.0 24.948 731.9
0.175 0.175 0.033 0.033 88.0 29323 860.2
0.200 0.200 | 0.033 0.033 98.0 32.448 951.9
0225 0.225 0.034 0.034 105.0 34.635 1016.0 |
0275 0275 0.034 0.034 111.0 36.510 1071.0|
0300 0.300 0.034 0.034 114.0 37.448 1098.6 |
0.350 0350 0.034 0.034 117.0 38385 1126.1
0375 0375 0.034 0.034 124.0 40.573 11902
0.394 0.394 0.034 0.034 123.0 40.260 1181.1
11:07 0.400 0.400 0.034 0.034 120.0 39323 1153.6
Equipment used: Mettler PM16 balance, PTL # Y1256 " Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN. 1
Dial Gauge # PTL#7012  Calibmtion due: 0272095 AND 5 MIN. READING |
Dial Gauge # PTL#5523  Calibration due:  09/16/94 SHEAR STARTED AFTER 10 MIN_|
Dial Gauge # PTL#5864  Calibration due:  09/16/94 CONSOLIDATION READING {




D. ANDERSON

Project: 10C CRATER, LANDFILL CLOSURE ~ Tested by:
Requestor: R. ZIEGENBEIN Test date: 09/01/94 }
Organization: RSN RSN ID #: 00808 l
Sample Zone: N.E. EXISTING Checked by: D. HERRINGTON |
Unit Wieght: 117.7 PCF Check date: |
f
MOISTURE CONTENT (AFTER)
LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE %
3707 ( 9 278.1 2573 l 20.8 [ 158.4 ‘ 98.9 J 2101
NORMAL = LOAD (grm) 6834.5 | STRESS (psf) 31583 | WIEGHT IN SHEAR RING (grm) 113.44516187;
RING = DIAMETER 25" | AREA(f2) 0.034088462 VOLUME (ft3) (HT =.748") 0.0021249369 |
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
(min) _(inches) (inches) _ (inches) (inches) (inches)* 10000 (Tbs) (psf)
1224 0.000 0.000
1 0.022 0.022
5 0.022 0.022
10 0.000 | 0.000 0.022 0.022 0.0
0.005 | 0.005 0.032 0.032 105.0 | 34,635 1016.0 |
0010/ 0.010 0.032 0.032 147.0 47.760 1401.1 |
0.015 | 0.015 0.033 0.033 174.0 56.198 | 1648.6 |
0.020 | 0.020 0.033 0.033 198.0 | 63.698 1868.6 |
0.025 | 0.025 0.035 0.035 215.0 69.010 2024.5 |
0.030 | 0.030 0.035 0.035 226.0 72.448 21253 |
0.035 l 0.035 0.035 0.035 2370 | 75.885 2226.1 |
0.040 | 0.040 0.036 0.036 2470 | 79.010 | 23178 |
0.045 | 0.045 0.036 0,036 255.0 | 81510 2391.1 |
0.050 | 0.050 0.036 0.036 258.0 | 82.448 24186 |
0.060 | 0.060 0.036 0.036 264.0 | 84.323 24736 |
0.070 f 0.070 0.036 0.036 264.0 34.323 24736 |
0.080 | 0.080 0.036 0.036 265.0 84.635 2482.8 |
0.090 { 0.090 0.036 0.036 268.0 85.573 2510.3 ‘
0.100 ' 0.100 0.037 0.037 273.0 87.135 2556.2
0.125 0.125 0.037 0.037 280.0 89323 2620.3
0.150 0.150 0.037 0.037 293.0 | 93.385 2739.5
0.175 0.175 0.037 0.037 299.0 95,260 2794.5
0.184 0.184 0.037 0.037 290.0 92.443 | 2712.0
12:45 0.190 0.190 0.037 0.037 285.0 90.885 ‘ 2666.2 |
Equipment used: Mettier PM 16 balance, PTL# Y1256~ Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN 1MIN. !
Dial Gauge # PTL #7012 Calibration due:  02/20/95 AND 5 MIN. READING !
Dial Gauge # PTL#5523  Calibration due;  09/16/94 SHEAR STARTED AFTER 10 MIN_ |
Dial Gauge # PTL #5864  Calibration due:  09/16/94 CONSOLIDATION READING !
i




MATEFHALS TESTING LABORATOHY
“NEVADA TEST SITE .-

Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON :
Requestor: R. ZIEGENBEIN Test date: 09/01/94
Organization: RSN RSN ID #: 00808 |
Sample Zone: N.E. EXISTING Checked by: D.HERRINGTON (). 0 ¥ |
Unit Wieght: 117.7  PCF Check date: I 20-F4 |
MOISTURE CONTENT (AFTER) f
LAB# TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE %
3707 [ 10 2420 219.9 2.1 L 1247 95.2 ] 232 |
NORMAL=  LOAD (grm) 88345 | STRESS (psf) 4193.1| WIEGHT IN SHEAR RING (grm) | 113.44516187 |
RING = DIAMETER 25" | AREA (f2) 0.034088462 VOLUME (ft3) (HT =.748") 0.0021249369 |
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR |
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE ’
(min) (inches) (inches) (inches) (inches) (inches)* 10000 (Tbs) (usﬂ
13:02 ' 0.000 0.000 ' ;
1 0.024 0.024 1
5 0.026 0.026 |
10 0.000 0.000 0.026 0.026 | 0.0 |
0.005 0.005 0.032 0.032 | 133.0 43385 12727 |
0.010 0010/ 0.033 0033 184.0 59.323 17403
0.015 0.015 | 0.034 0.034 206.0 66.198 1941.9 |
0.020 0.020| 0.034 0.034 236.0 75573 2217.0
0.025 0.025 0.034 0.034 242.0 77.448 | - 22720
0.030 | 0.030 0.034 0.034 252.0 80573 | 2363.6 |
0.040 | 0.040 0.035 0.035 265.0 84.635 | 24823 |
0.050 | 0.050 0.035 0.035 280.0 89323 | 26203 |
0.070 0.070 0.034 0.034 288.0 91.823 | 26937
0.090 0.090 0.033 0.033 290.0 92.448 2712.0 |
0.100 0.100 0.033 0.033 287.0 91.510 2684.5 |
0.150 0.150 0.033 0.033 298.0 94.948 2785.3
0.200 0.200 0.034 0.034 { 313.0 99.635 29228 |
0225 0225 | 0.034 0.034 | 320.0 101.823 2987.0
0275 0275 0.034 0.034 335.0 106.510 3124.5
0325 0325 0.033 0.033 341.0 108385 3179.5 |
0350 0350 0.032 0.032 346.0 109.948 3225.4
0375 0.375 0.031 0.031 352.0 111.823 3230.4
0389 0.389 0.030 0.030 345.0 109.635 321622 |
13:41 0.400 0.400 0.029 0.029 ' 341.0 108385 3179.5
Equipment used: Mettler PM16 balance, PTL# Y1256  Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN.
Dial Gauge # PTL#7012  Calibmtion due: ' 0220095 AND 5 MIN. READING
Dial Gauge # PTL#5523  Calibration due:  09/16/94 SHEAR STARTED AFTER 10MIN__|
Dial Gatige # PTL#5864  Calibration due:  09/16/94 CONSOLIDATION READING |




DIRECT
OF S

SHEAR
OILS

ASTM D 3080 90 NEVADA TEST SITE
Project: 10C CRATER, LANDFILL CLOSURE Tested by. D. ANDERSON l
Requestor: R. ZIEGENBEIN Test date: 09/01/94 l
Organization: RSN RSN ID #: 00808 i
Sample Zone: N.W. EXISTING Checked by: D. HERRINGTON £ ), [ &/ !
Unit Wieght: 123.8 PCF Check date: 7-20-9Y !
i
MOISTURE CONTENT (AFTER) l
LAB# TARE # WET WT. 'DRY WT. WATER TARE WT. DRYSOIL  MOISTURE% |
3708 11 231.9 214.7 17.2J 1184 ] 9.3 | 17.9 |
NORMAL=  LOAD (grm) 28345 | STRESS (psf) 1088.8 | WIEGHT IN SHEAR RING (grm) | _119.324647745 |
RING = DIAMETER 25" | AREA (2) 0.034088462 VOLUME (fi3) (HT =.748") 0.0021249369 |
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR
TME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
(min) (inches) (inches) (inches) (inches) _(inches)* 10000 (bs) (psh
14:01 0.000 0.000
1 0.002 0.002
5 0.002 0.002 [
10 0.000 0.000 0.002 0.002 0.0 5
0.005 | 0.005 | 0.009 0.009 35.0 12.760 374.3 |
0.010| 0.010 | 0.009 0.009 520 18.073 53021
0015 | 0.015 | 0.009 0.009 56.0 19.523 | 566.8 |
000 0.020 | 0.009 0.009 66.0 22.448 | 658.5
0.030 | 0.030 0.009 0.009 71.0 24.010 | 704.4
0.040 | 0.040 0.009 0.009 7.0 25.885 759.4 |
0.050 0.050 0.009 0.009 84.0 28.073 823.5 |
0.060 0.060 0.009 0.009 89.0 29.635 869.4 |
0070 0.070 | 0.009 0.009 97.0 32.135 942.7
0.000 | 0.090 | 0.009 0.009 99.0 32.760 961.0
0.25 | 0.125 0.009 0.009 99.0 32.760 961.0
0.150 | 0.150 0.009 0.009 100.0 33.073 9702 !
0200 0.200 0.009 0.009 105.0 34.635 1016.0 |
0250 0.250 0.010 | 0.010 1130 | 37.135 1089.4 |
0350 0.350 | 0.005 0.005 116.0 | 38.073 11169 |
0.375 0375 0.005 0.005 132.0 43.073 1263.6 |
0.425 0.425 0.001 0.001 143.0 46.510 1364.4 |-
0.450 0.450 | 0.000 0.000 146.0 47.448 1391.9
0.475 0.475 ( 0.000 0.000 147.0 47.760 ‘ 1401.1 1
1431 0.500 | 0.500 | 0.000 0.000 143.0 46,510 | 1364.4 l
Eguipmentused: Mettler PM16 balance, PTL # Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN.
Dial Gauge # PTL #7012 Calibration due:  02/20/95 AND 5 MIN, READING !
Diai Gauge # PTL#5523  Calibration due:  09/16/94 SHEAR STARTED AFTER I0MIN_!
Dial Gauge # PTL #5864 Calibration due:  09/16/94 CONSOLIDATION READING ;




"ASTM D 3080-90

: DIRECT SHEAR

.‘iaytheon Servi

lces,Nevada

Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON
Requestor: R. ZIEGENBEIN Test date: 09/01/94
Organization: RSN RSN ID #: 00808
Sample Zone: NW. EXISTING Checked by: D. HERRINGTON @QJZ Z/
Unit Wieght: 1238 PCF Check date: 7-20-94/
MOISTURE CONTENT (AFTER)
LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE %
3708 12] 269.5T 250.7 [ 18.8 l 1533 l 97.4 [ : 19.3
. ;
NORMAL = LOAD (grm) 4834.5 | STRESS (psf) 2123.5| WIEGHT IN SHEAR RING (grm) | 119.324647745 |
RING = DIAMETER 25" AREA (f2) 0.034088462 VOLUME (f3) (HT=.748") 0.0021249369 |
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR
TIME DIAL DISPLACEMENT - DiaL DISPLACEMENT RING FORCE STRESS
(min) (inches) (inches) (inches) (inches) (inches)* 10000 (Tbs) (ps)
1447 | 0.000 0,000
1 ‘ 0.018 0.018
5 0.019 0.019
10 0.000 0.000 0.018 0.018 0.0
0.005 0.005 | 0.025 0.025 76.0 25573 750.2
0.010 0.010 0.026 0.026 92.0 30573 896.9 |
0.015 0.015 | 0.027 0.027 105.0 34.635 10160 |
0.020 0.020 | 0.028 0.028 110.0 36.198 10619 ’
0.030 0.030 | 0.029 0.029 126.0 41.198 12086 |
0.035 0.035 | 0.028 0.028 135.0 44,010 1291.1
0.040 0.040 0.029 0.029 139.0 45.260 1327.7
0.050 0.050 0.030 0.030 149.0 48385 1419.4
0.060 0.060 | 0.030 0.030 158.0 51.198 1501.9 |
0.080 0.080 0.030 0.030 166.0 53.698 15753
0.150 0.150 0.032 0.032 169.0 54.635 1602.8
0.200 0.200 0.032 0.032 183.0 $9.010 1731.1
0250 0.250 0.030 0.030 190.0 61.198 17953
0.300 0.300 0.029 0.029 205.0 65.885 1932.8
0350 0.350 0.027 0.027 224.0 71.823 2107.0
0.400 0.400 0.025 0.025 243.0 71.760 2281.1
0.425 0.425 0.024 0.024 251.0 80.260 2354.5
0.475 0.475 0.022 0.022 255.0 81.510 2391.1
0525 0.525 0.017 0.017 256.0 81.823 2400.3
15:20 0.550 0.550 0.015 0.015 253.0 80.885 2372.8
Equipment used: Mettler PM16 balance. PTL # Y1256 Calibration due:  12/07/84 REMARKS: WATER ADDED BETWEEN IMIN.
Dial Gauge # PTL#7012  Calibration duc: 02720195 AND 5 MIN. READING
Dial Gauge # PTL#5523  Calibration due:  09/16/94 SHEAR STARTED AFTER 10 MIN
Dial Gauge # PTL#5864  Calibration due:  09/16/94 CONSOLIDATION READING




DIRECT SHEAR Raytheon Servnces Nevada
oFsoILs MATERIALS TESTING LABORATORY
ASTM D 3080 -90 NEVADA TEST SITE
Project: 10C CRATER, LANDFILL CLOSURE Tested by: 0. ANDERSON |
Requestor: R. ZIEGENBEIN Test date: 09/01/94 |
Organization: RSN RSN ID #: . 00808 |
Sample Zone: NW. EXISTING Checked by: D. HERRINGTON HOQLZ/ |
Unit Wieght: 123.8  PCF Check date: -20-9Y ]
MOISTURE CONTENT (AFTER)
LAB # TARE # WET WT. 4 DRY WI‘ WATER TARE WT. DRY SOIL. MOISTURE %
3708 13 2823 264.6 [ 17.7 I 159.0 [ 105.6 l 168 |
NORMAL=  LOAD (gm) 6834.5] STRESS (pst) 3158.3| WIEGHT IN SHEAR RING (grm) T Tio5206477%5 |
RING = DIAMETER 25" | AREA((12) 0.034083462 VOLUME ((3) (HT =.748") 0.0021249369
EILAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR
. TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
(min) (inches) (inches) (inches) (inches) (inches)* 10000 (Tbs) (ps)
15:42 0.000 0.000
1 0.020 0.020
s 0.022 0.022
10 0.000 0.000 0.023 0.023 0.0
0.005 0.005 | 0.032 0.032 123.0 40.260 | 1181.1
0.010 0.010[ 0.032 0.032 167.0 54.010 | 1584.4 |
| 0.015 0.015 | 0.032 0.032 200.0 64.323 | 1886.9 |
| 0.020 0.020 | 0,033 0.033 225.0 72.135 | 2116.1 1
0.025 0.025 0.033 0.033 249.0 79.635 2336.1 |
0.030 0.030 0.033 0.033 265.0 84.635 24328 |
0.035 0.035 | 0.033 0033 | 284.0 | 90.573 26570 |
0.040 0.040 | 0.033 0.033 289.0 | 92.135 27028 |
0.045 0.045 | 0.033 0.033 297.0 94.635 2776.2 |
0.050 0.050 0.033 0.033 304.0 96.823 28405 |
0.060 0.060 0.032 0.032 313.0| 99,635 29208 |
0.070 0.070 0.031 0.031 314.0 99,948 2932.0|
0.080 0.080 0.030 0.030 313.0 99.635 2922.8 |
0.085 0.085 0.029 0.029 312.0 99.323 2913.7 l
15:59 0.090 0.090 0.029 0.029 3110 99.010 2904.5°
|
| I
S |
[ Equipmentused: Mettler PM16 balance. PTL # Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED BE?TWE-}:N_ IMIN.
Dial Gauge # PTL.#7012  Calibration duc:  02/20/95 AND 5 MIN. READING
Dial Gauge # PTL #5523 Calibration due:  09/16/94 SHEAR STARTED AFTER 10 MIN
Dial Gauge # PTL # 5864 Calibration duc:  09/16/94 CONSOLIDATION READING




Asmosoao 90" |

Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON j
Requestor: R. ZIEGENBEIN Test date: 09/01/94 N
Organization: RSN RSN ID #: 00808 |
Sample Zone: N.W. EXISTING Checked by: D. HERRINGTON A\ 0 & |
Unit Wieght: 123.8 PCF Check date: 9.20-9Y
MOISTURE CONTENT . (AFTER)
LAB # TARE # WET WT. DRY WT. WATER TARE WI‘.- DRY SOIL MOISTURE %
3708 14 275.5 ‘ 2575 18.0 l 1525 l 105.0] 17.1
NORMAL=  LOAD (grm) 8834.5 | STRESS (ps) 4193.1] WIEGHT IN SHEAR RING (grm) | 119.324647745 |
RING = DIAMETER 25" | AREA (f2) 0.034088462 VOLUME (fi3) (HT =.748") 0.0021249369 |
ELAPSED SHEAR SHEAR. NORMAL NORMAL PROVING SHEAR SHEAR
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
(min) (inches) (inches) (inches) (inches) - (inches)* 10000 (Ts) (psD
16:24 ' 0.000 0.000
1 0.027 0.027
5 0.029 0.029
10 0.000 0.000 ‘ 0.030 0.030 0.0
0.005 0.005 ' 0.039 0.039 135.0 44,010 1291.1
0.010 0.010 0.040 0.040 145.0 47.135 1382.7—|
0.020 0.020 0.040 - 0.040 160.0 51.823 1520.2 l
0.030 0.030 0.040 0.040 185.0 59.635 1749.4 l
0.040 0.040 0.041 0.041 213.0 68385 2006.1
0.050 0.050 0.041 0.041 230.0 73.698 2162.0
0.060 0.060 0.041 0.041 241.0 77.135 | 2262.8 ‘
0.075 0.075 0.041 0.041 252.0 80.573 2363.6 ‘
0.100 0.100 0.040 0.040 262.0 83.698 24553 l
Q125 0.125 0.040 0.040 265.0 84.635 24828
0.150 0.150 0.039 0.039 264.0 84323 2473.6
0.175 0.175 0.038 0.038 263.0 84.010 2464.5 ’
14:45 0.200 0.200 0.038 0.038 263.0 84.010 2464.5 v
Equnpmcnluscd Mettler PM 16 balance, PTL # Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN.
Dial Gauge # PTL #7012 Calibration due: 022095 AND 5 MIN. READING i
Dial Gauge # PTL #5523 Calibration due:  09/16/94 SHEAR STARTED AFTER I0MIN |
Dial Gauge # PTL #5864 Calibration due:  09/16/94 CONSOLIDATION READING :




DIRECT SHEAR
OF SOILS
ASTM ok 3080 90

E:'Ray’cheon S.ervxce‘ Nevadaw =

MATERIA_LS TESTING LABORATORY
{NEVADA”TEST SITE B

Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON '

Requestor: ~ R.ZIEGENBEIN Test date: 09/09/94 :

Organization: RSN RSN ID #: 00808 |

Sample Zone: S.W. EXISTING Checked by: D. HERRINGTON O 2 |

Unit Wieght: 119.2 PCF Check date: 9-20-9 I

MOISTURE CONTENT (AFTER) » }

LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOLL MOISTURE % ;
3709 17 233.2 213.1 20.1 | 113_s| 99.6r 202!

NORMAL LOAD (grm) 28345 STRESS (psf) 1088.3] WIEGHT IN SHEAR RING (grm) | _114.89093708S !

RING = DIAMETER 25" | AREA(f2) 0.034088462 VOLUME (f3) (HT =.748") 0.0021249369 |

ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR !

TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS |

(min) (inches) (inches) (inches) (inches) (inches)*10000 (Tbs) (psh) !

12:40 0.000 0.000 |

1 0.001 0.001 5

s 0.009 0.009 |

10 0.000 0.000 ‘ 0.019 0.019 0.0 .

0.005 | 0.005 | 0.019 0.019 66.0 22.448 658.5 |

l 0010/ 0.010] 0.019 0.019 94.0 31.198 915.2 |

0015 | 0.015 0.019 0.019 112.0 36.823 1080.2 |

0020 | 0.020 0.019 0.019 125.0 40.885 1199.4 |

\ 0.025 | 0.025 0.019 0.019 134.0 43.698 12819 |

0.030 | 0.030 0.018 0.018 138.0 44.948 1318.6 l

0.035 | 0.035 | 0.017 0.017 143.0 46.510 1364.4 |

0.040 0.040 | 0.017 0.017 144.0 46.823 13736 |

0.045 0.045 0.015 0.015 145.0 47.135 13827 |

0.050 0.050 0.014 0.014 145.0 47.135 13827 |

0.054 0.054 0.014 0.014 143.0 46.510 1364.4 |

12:56 0.060 0.060 0.013 0.013 142.0 46.198 13552 |

i

|

|

| |

|

|

|

| |

L | |

Equipment used: Mettier PM16 balance. PTL # Y1256 Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN. i

Dial Gauge # PTL#7012  Calibration due:  02/20/95 AND 5 MIN. READING 5

Dial Gauge # PTL #5523 Calibration due:  09/16/94 SHEAR STARTED AFTER IOMIN i

Dial Gauge # PTL #5864 Calibration due:  09/16/94 CONSOLIDATION READING !

»



DIRECT.SHEAR - Rayt h-e on ‘S ervices Nevada
Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON |
Requestar: R. ZIEGENBEIN Test date; 09/09/94
Organization: RSN RSN ID #: - 00808
Sample Zone: SW. EXISTING Checked by: D. HERRINGTON L ) 0 ¢,
Unit Wieght: 119.2 PCF Check date: 7-20-94
MOISTURE CONTENT (AFTER)
LAD # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE %
3709 18 239.9 l 2215 18.4 ] 121.2 l 1003 18.3
- NORMAL = LOAD (grm) 48345 | STRESS (psf) 21235 WIEGHT IN SHEAR RING (grm) |__114.890937085
RING = DIAMETER 25" | AREA(f12) 0.034088462 VOLUME (f3) (HT=.748") 0.0021249369
ELAPSED SHEAR SHEAR NORMAL - NORMAL PROVING SHEAR SHEAR
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
{min) (inches) (inches) (inches) (inches) (inches)* 10000 (Tbs) (ps)
13:15 0.000 0.000
1 0.016 0.016
s 0.017 0.017
10 0.000 | 0.000 0.026 0.026 0.0
0.005 0.005 0.027 0.027 89.0 29.635 869.4
0.010 0.010 0.027 0.027 117.0 38385 1126.1
0015 | 0.015 0.027 0.027 143.0 46.510 1364.4
0.020 0.020 0.027 0.027 164.0 53.073 1556.9
0.025 0.025 0.02 0.027 184.0 59323 17403
0030 | 0.030 0.027 0.027 199.0 64.010 1877.8
0.035 0.035 0.027 0.027 204.0 65573 1923.6
0.040 0.040 0.027 0.027 211.0 67.760 1987.8
0.045 0.045 0.027 0.027 217.0 69.635 2042.8 |
0.050 | 0.050 0.026 0.026 221.0 70.885 2079.5 f
0.060 [ _ 0.060 0.025 0.025 224.0 71.823 2107.0
0.065 [ 0.065 0.025 0.025 224.0 71.823 2107.0
13:59 0.075 0.075 0.025 0.025 217.0 69.635 2042.8 ‘
|
|
Equnpmcmuscd Meutler PM16 balance, PTL#Y1256  Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN IMIN. |
Dial Gauge # PTL#7012  Calibration due: 0272095 AND 5 MIN. READING |
Dial Gauge # PTL #5523 Calibration due:  09/16/94 SHEAR STARTED AFTER I0MIN_|
Dial Gauge # PTL #5864 Calibration due:  09/16/94 CONSOLIDATION READING !
|




~———

Project: 10C CRATER, LANDFILL CLOSURE Tested by: D. ANDERSON |
Requestor: ¢ R.ZIEGENBEIN Test date: 09/09/94 |
Organization: RSN RSN D #: 00808 ¥
Sample Zone: S.W. EXISTING Checked by: D. HERRINGTON /0 l
Unit Wieght: 119.2 PCF Check date: F-20-9Y |
MOISTURE CONTENT (AFTER)
LAB # TARE # WET WT. DRY WT. WATER TARE WT. DRY SOIL MOISTURE % |
3709 19 234.0 215.4l 18.6 I 1151 [ 1003 ] 1851
NORMAL=  LOAD (grm) 6834.5| STRESS (psf) 31383] WIEGHT IN SHEAR RING (grm) m
RING= DIAMETER 25" |+ AREA(f2) 0.034088462 VOLUME (f13) (HT =.748") 0.0021249369 |
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
(min) (inches) (inches) (inches) (inches) (inches)*10000 (fbs) (psf)
13:52 0.000 0.000
1 0.019 0.019
5 0.021 0.021 }
10 0.000 0.000 0.022 0.022 0.0
0.005 0.005 0.027 0.027 | 118.0 38.698 11352
0.010 0.010 0.028 0.028 | 182.0 | 58.698 17219 |
0.015 0.015 0.028 0.028 223.0 71510 2097.8 l
0.020 0.020 0.029 0.029 260.0 83.073 2437.0 l
0.025 0.025 0.029 0.029 | 277.0 88.385 25928 |
0.030 0.030 0.029 0.029 ! 295.0 94,010 2757.8 l
0.035 0.035 0.029 0.029 307.0 97.760 2867.8
0.040 0.040 0.029 0.029 314.0 99,948 2932.0
0.045 0.045 0.029 0.029 321.0 102135 2996.2
0.050 0.050 0.028 0.028 323.0 102.760 3014.5
0.055 0.055 0.027 0.027 321.0 102.135 2996.2
. 14:07 0.065 0.065 0.027 0.027 298.0 94,948 2785.3 l
I
Equipment used: Mettler PM16 balance, PTL # Y1256 I Calibration due:  12/07/94 REMARKS: WATER ADDED BETWEEN {MIN. '
Dial Gauge # PTL #7012 Calibration due:  02/20/95 AND 5 MIN. READING |
Dial Gauge # PTL#5523  Calibration due:  09/16/94 SHEAR STARTED AFTER 10 MIN |
Dial Gauge # PTL#5864  Calibration due:  09/16/94 . CONSOLIDATION READING l




[

10C CRATER, LANDFILL CLOSURE

Project: Tested by: D. ANDERSON !
Requestor: R. ZIEGENBEIN Test date: 09/09/94 |
Organization: RSN RSN ID #: 00808 !
Sample Zone: S.W. EXISTING Checked by: D. HERRINGTON ﬂJ(),l_gJ /2/ |
Unit Wieght: 119.2 PCF Check date: 9-20-94 |
i
MOISTURE CONTENT (AFTER) {
LAB # TARE # WET WT. " DRY WT. WATER TARE WT. DRY SOIL MOISTURE % !
3709 2] 280.6 | 261.1 19.5 [ 160.8 ] 1003 [ 9.4
NORMAL = LOAD (grm) 8834.5 | STRESS (psf) 4193.1 | WIEGHT IN SHEAR RING (grm) | 114.890937085 '
RING = DIAMETER 25" | AREA(f2) 0.034088462 VOLUME (I3) (HT =.748") 0.0021249369 |
ELAPSED SHEAR SHEAR NORMAL NORMAL PROVING SHEAR SHEAR l
TIME DIAL DISPLACEMENT DIAL DISPLACEMENT RING FORCE STRESS
(min) (inches) (inches) (inches) (inches) (inches)*10000 (Tbs) (psf) !
14:24 0.000 0.000 |
1 0.026 0.026 |
5 0.027 | 0.027 |
10 0.000 0.000 | 0.033 0.033 0.0 |
0.005 0.005 | 0.034 0.034 145.0 47.135 13827 |
0.010 0.010 | 0.035 0.035 203.0 65.260 19144 |
0.015 0.015 | 0.036 0.036 232.0 74323 21805 |
0.020 0.020 | 0.036 0.036 257.0 82.135 2409.5 l
0.025 0.025 | 0.036 0.036 275.0 87.760 25745 |
0.030 0.030 | 0.037 0.037 307.0 97.760 | 2867.3 |
0.035 0.035 0.037 0.037 308.0 98.073T 28770 |
0.040 0.040 0.037 0.037 317.0 100885 | 2959.5 |
0.045 0.045 0.036 0;036 324.0 103.073 3023.7 i
0.050 0.050 0.036 0.036 329.0 104.635 3069.5 |
0.060 0.060 0.036 -0.036 336.0 106.823 31337 |
0.070 0070 | 0.036 0.036 343.0 109.010 3197.9
0.080 0.080 | 0.036 0.036 347.0 110.260 3234.5
0.090 0.000 ] 0.035 0.035 348.0 110.573 3243.7
0.100 0.100 0.035 0.035 346.0 109.948 3225.4
14:43 0.110 | 0.110 0.034 0.034 343.0 109.010 3197.9
Equipment used: Mettler PM16 balance, PTL# Y1256 Calibrauon due:  12/07/94 _ REMARKS: WATER ADDED BETWEEN IMIN.
Dial Gauge # PTL#7012  Calibration duc:  02/20/95 AND 5 MIN. READING i
Dial Gauge # PTL#5523  Calibration due:  09/16/94 SHEAR STARTED AFTER 10MIN_|
Dial Gauge # PTL # 5864 Calibration due:  09/16/94 CONSOLIDATION READING |
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Request / Test Report

NO SPECIFICATION. INFORMATION ONLY

Requested by: iR, ZIEGENBEIN _ _ Uy
‘User/Agency:” RSN - 7 ) CMTLLabs# o b 3706"
Project: 10C CRATER, LANDFILL CLOSURE Material:  S.E. EXISTING (See Man) l
Sampled by: D. ANDERSON Date Sampled: 08/17/94 |
Tested By: R. STROTE Date tested:  08/22/94 |
Checkedby:  D.HERRINGTON .0, ¥ Date checked: 9_70-9¢ i
LABORATORY TEST REQUIRED SIEVE ANALYSIS I
" Sieve Analysis U.S. Standard Cumuiative Spec
X | (ASTM C-138-84a) Sieve # Wt Retained % Retained % Passing % Passing
X | (AsTMC-117-90)
(ASTM D—422-63) 3 0.0 0% 100% N/A
(ASTM D—1140—54) .
Moisture Content 112 0.0 0% 100% N/A
X1 (ASTM C-586-89) i
_(ASTM D—2216-) 3/4 38.5 1% 99% N/A
Unit Weight 3/8 138.5 l 3% 97% N/A
(X1 (AsMC~29-91)
: . 4 321.6 8% 2% N/A
[X ] Soil Classification l
| X | Percant Porasity 10 578.8 14% 86% N/A
Specific Gravity 40 1293.0 ’ 31% ' 69% N/A
(X ] (ASTM C—127/128-88)
] (ASTM D-584-91) 100 3162.2 7% 23% N/A
] Other (as noted) 200 3447.4 83.6% 16.4% N/A l
.Soil Class: . SM Sample Wt (g): DRY = 4122.2 | WET = 4203.0 |
MOISTURE CONTENT UNIT WEIGHT
Native Oversize Proctor Loose Rodded
Wet Weight + Tare 1395.0 509.5 1136.2 | Container Size(#t~ 3) 0.0997506 0.0997506
Dry Weight + Tare 1368.5 500.7 1068.1 | Total Waeight (Ib) 13.60 14.83
Water 26.5 8.8 67.1 | Tare Weight (Ib) 5.60 5.60 |
Tare 16.9 16.9 16.9 | Material Weight (Ib) 8.00 9.23 |
Dry Weight 1351.6 483.8 1052.2 { Unit Weight (P.C.F.) 80.20 92.53 |
Moisture % 2.0% 1.8% | 6.4% | Percent Porasity 49.40 41:62 |
Oversize Specific Gravity: N/A Specific Gravity:[ 2.54
EQUIPMENT USED: PM 16, DOE #708508, Calibration Due:  09/21/94 PM 16, DOE #187007, Calibration Due: 09/21/94
Sieve 3" PTL # W3221 Calibration Due: 01/05/85
Sieve 1 1/2° PTL #Y3222  Calibration Due: 01/20/95
Sieve 3/4 . PTL #Y3276 Calibration Due: 01/25/95
Sieve 3/8 PTL #Y10024  Calibration Due: 02/24/35
Sieve # 4 PTL # Y10019  Calibration Due: 02/24/95
Siave # 10 PTL # Y10018 Calibration Due: 03/01/95
Sieve # 40 PTL # W10013  Calibration Due: 03/24/95 cc: R. ZIEGENBEIN N
Sieve # 100 PTL # W10035  Calibration Due: 03/10/95 MTL GPP FILES ‘;
Sieve # 200 PTL # Y2097 Calibration Due: 02/17/95 i
e, 1
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" Request/ Test Report
R. ZEGENBEIN *

g Heqﬁégted by:
- User/Agency

NO SPECIFICATION, INFORMATION ONLY

Project: 10C CRATER, LANDFILL CLOSURE Material: N.E. EXISTING (See Map)
Sampled by: -  D.ANDERSON Date Sampled: 08/17/94
Tested By: R. STROTE Date tested:  08/23/94
Checked by: ~ D.HERRINGTON (D, 0, % Date checked: ?P-20-9¢
]
LABORATORY TEST REQUIRED SIEVE ANALYSIS |
Sieve Analysis U.S. Standard Cumulative . Spec
Z] (ASTM C-136-84a) Sieve # Wt Retained % Retained % Passing % Passing
X | (ASTM C~117-%0) ' ' .
(ASTM D—422-63) 3 0.0 0% 100% N/A
(ASTM D—1140—54)
Moisture Content 11/ 0.0 0% 100% N/A
X] (ASTM C-3806-83)
(ASTM D=2216-00) 3/4" 82.4 3% 7% N/A
Unit Weight ase 195.8 7% 93% N/A
[X] (ASTMC-20-81) .
4 350.0 12% 88% N/A
[ X ] Sail Classification
| X | Percent Porpsity 10 503.9 18% 82% N/A
Specific Gravity 40 864.8 31% 69% N/A
LX] (asTM C~1277128-85) :
(ASTM D-584-91) 100 2029.0 72% 28% N/A
] Other (as noted) 200 2441.4 86.9% 13.1% " NJA
Soil Class: SM ‘Sample Wt (g): DRY = 2810.0 WET = 2852.4
MOISTURE CONTENT UNIT WEIGHT
Native Oversize Proctor Loose Rodded
‘Wet Weight + Tare 1159.5 1083.3 1707.3 | Container Size(ft~ 3) 0.0997506 0.0997506
Dry Weight + Tare 1142.5 1051.2 1592.1 | Total Weight (ib) 13.90 15.14
Water 17.0 12.1 115.2 | Tare Weight (Ib) 5.60 5.60
Tare 16.9 16.9 17.0 | Material Weight (Ib) 8.30 9.54
Dry Weight 1125.6 1034.3 1575.1 | Unit Weight (P.C.F.) 83.21 95.64
Moisture % 1.5% 1.2% 7.3% | Percent Porosity 47.50 39.66
Oversize Specific Gravity: N/A Specific Gravity:] 2.54
EQUIPMENT USED: PM 16, DOE #708508, Calibration Due:  09/21/94 PM 16, DOE #187007, Calibration Due: 09/21/94
Siave 3" PTL #W3221  Calibration Due: 01/05/95
Sieve 1 1/2" PTL # Y3222 Calibration Due: 01/20/95
Sieve 3/4" PTL # Y3276 Calibration Due: 01/25/95
Sieve 3/8 PTL#Y10024  Calibration Dus: 02/24/95
Sieve # 4 PTL # Y10019 Calibraﬁqn Due: 02/24/95
Sieve # 10 PTL#Y10018  Calibration Due: 03/01/95
Sieve # 40 PTL # W10013  Calibration Due: 03/24/95 ce: R. ZIEGENBEIN RSN
Sieve # 100 PTL # W10035  Calibration Due: 03/10/95 MTL GPP FILES
Sieve # 200 PTL # Y2097  Calibration Due: 02/17/95 :




. Log #:

00808 "

NO SPECIFICATION, INFORMATION ONLY.

_ : D #
User/Agency: . RSN MTL Lab #: = 3708
Project: 10C CRATER, LANDFILL CLOSURE Material: N.W. EXISTING (See Mab)
Sampled by: D. ANDERSON Date Sampled: 08/17/94
Tested By: R. STROTE Date tested:  08/24/94
Checked by: . D.HERRINGTON [\ 4 2/ - Date checked:  9-20-9¢
LABORATORY TEST REQUIRED SIEVE ANALYSIS
Sieve Analysis U.S. Standard Cumuiative Spec
X | (ASTM C-138~84a) Sieve # Wt Retained % Retained % Passing % Passing
X | (ASTMC-117-90)
{ASTM D~422-83) 3 0.0 0% 100% N/A
(ASTM D~ 1140~54) .
Moisture Cantent 11/ 0.0 0% 100% N/A
[X] (ASTMC-568-83) l
|| (ASTMD-2216-50) 3/4 130.0 4% 96% N/A
Unit Weight a3/8" 345.6 9% 91% N/A
[X] (ASTMC-20-9Y) '
4 580.0 16% 84% N/A
[ X ] Sail Classification ,
| X | Percent Porosity 10 850.6 24% 76% N/A
. Specific Gravity 40 1652.6 45% 55% N/A
[ X | (aSTM C-127/128~88)
|1 (asTMD-584-01) 100 2832.8 7% 23% N/A
1 Other (as noted) 200 3169.4 86.5% 13.5% N/A
Soil Class: SM Sample Wt (g): DRY = 3663.4 | WET = 3724.0
MOISTURE CONTENT UNIT WEIGHT
Native Oversize [ Proctor Loose Fodded }
Wet Waight + Tare . 1037.0 2214.3 | 1361.4 | Container Size(ft~ 3) 0.0997506 0.0997506 |
Dry Weight + Tare 1020.4 2196.1 | 1266.1 | Total Weight (Ib) 14.50 15.52 |
Water 16.6 18.2 | 95.3 | Tare Weight (Ib) 5.60 5.60 |
Tare 169 169 | 17.0 | Material Weight (Ib) 8.90 9.92 |
Dry Weight 1003.5 2179.2 | 1249.1 | Unit Weight (P.C.F.) 89.22 | 99.45
Moisture % 1.7% [ 0.8% | 7.6% | Percent Porosity 43.71 | 37.26
Oversize Specific Gravity: l N/A ] Specific Gravity:{ 2.54 I
EQUIPMENT USED: PM 16, DOE #708508, Calibration Due:  09/21/94 PM 16, DOE #187007, Calibration Due: 09/21/94
Sieve 3" PTL # W3221 Calibration Due: 01/05/95
Sieve 1 1/2" PTL#Y3222  Calibration Due: 01/20/95
Siave 3/4" “PTL # Y3276 Calibration Due: 01/25/95
Sieve 3/8 PTL #Y10024  Calibration Due: 02/24/95
Sieve # 4 PTL #Y10019  Calibration Due: 02/24/95
Sieve # 10 PTL#Y10018  Calibration Due: 03/01/35
Sieve # 40 PTL # W10013  Calibration Due: 03/24/85 cc: R. ZIEGENBEIN RSN
| Sieve # 100 PTL # W10035  Calibration Due: 03/10/95 MTL GPP FiLES
Sieve # 200 PTL # Y2097 Calibration Due: 02/17/95




Request / Test Report

NO SPECIFICATION, INFORMATION ONLY

Requested by R. Z]EGENBEIN
User/Agency: RSN . =~~~ o= TEMTUlab#8
Project: 10C CRATER, LANDFILL CLOSURE Material: S.W. EXISTING (See Map)
Sampled by: D. ANDERSON Date Sampled: 08/17/94
Tested By: R. STROTE ’ Date tested:  08/25/94
Checked by:  D.HERRINGTON ) Q; AL Date checked:  J-20-9¢
: ]
LABORATORY TEST REQUIRED . SIEVE ANALYSIS
Sieve Analysis U.S. Standard Cumulative Spec
X | (ASTM C-1368-84a) Sieve # Wt Retained % Retained % Passing % Passing
IX] (ASTMC-117~50) '
(ASTM D~422~63) 3 0.0 0% 100% N/A
(ASTM D~1140—54)
___ Moisture Content 112" 210.2 6% 94% N/A
X (ASTMC-566-89) _
] (asTMD-2216-60) 3/4" 330.7 10% | 90% N/A
Unit Weight ae" 475.6 14% 86% N/A
X] (ASTM C-20-81)
—_— 4 §25.6 19% 81% N/A
X | Sail Classification
X | Percent Porasity 10 801.8 24% 76% N/A
__ Specific Gravity 40 1475.5 - 45% 55% N/A
X ] {ASTM C~127/128~88)
| (ASTM D~584-91) 100 2484.8 75% 25% N/A
) Other (as noted) 200 2880.3 87.5% 12.5% N/A
Soil Class: SM Sampie Wt (g): DRY = 3291.5 WET = 3347.6
MOISTURE CONTENT UNIT WEIGHT
Native [ Oversize Proctor Loose Rodded
Wat Weight + Tare 930.5 | 7645.0 1215.6 | Container Size(ft~ 3) 0.0997506 0.0297506
Dry Weight + Tare 915.2 | 7596.7 1129.3 | Total Weight (Ib) 14.00 15.52
Water 153 | 483 | 86.3 | Tare Weight (ib) 5.60 5.60
Tare 16.9 16.9 17.0 | Material Waight (Ib) 8.40 9.92
Dry Waight 898.3 7579.8 1112.3 | Unit Weight (P.C.F.) 84.21 99.45
Moisture % 1.7% 0.6% | 7.8% | Percent Porosity 46.23 36.51
Oversize Specific Gravity: [ N/A ] Specific Gravity:l 2.51]
EQUIPMENT USED: PM 16, DOE #708508, Calibration Due:  09/21/94 PM 16, DOE #187007, Calibration Due: 09/21/94
Sieve 3" PTL # W3221 Calibration Due: 01/05/95
Sieve 1 1/2" PTL # Y3222 Calibration Due: 01/20/95
Sieve 3/4" PTL # Y3276 Calibration Due: 01/25/95
Siave 3/8 PTL # Y10024 Calibration Due: 02/24/95
Sieve # 4 PTL # Y10019 Calibration Due: 02/24/95
Sieve # 10 PTL # Y10018  Calibration Due: 03/01/85
Sieve # 40 PTL # W10013  Calibration Due: 03/24/95 ce: R ZIEGENBEIN RSN
Sieve # 100 PTL # W10035  Calibration Due: 03/10/95 MTL GPP FILES
Sieve # 200 PTL # Y2097 Calibration Due: 02/17/85 -
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Raytheon Services Nevada
- Materials Testing Laboratory

Nevada Test Site
P.O. Box 328, M/S 607 Ph: (702)-295-6669

SOIL PERMEABILITY TO MERCURY TAP WATER

ASTM D 243468 (Reapproved 1974)
Standard Test Method for Permeability of Granular Soils (Constant Head)

Diam. (cm) Length (cm)
6.26 13.20
MTL
Lab Manometers Head Q t Q/AL h/l Temp. k
# Himm|H2mm| cm cm*3 sec. deg. C cm/sec
986 135 85.1 10.0 1318 | 0.00025 | 6.4470 1.83E-05
3706 880 135 74.5 5.0 729 | 0.00022 | 5.6439 30 1.89E~05
522 133 38.9 1.0 281 | 0.00012 | 2.9470 88E-05
Remarks: : ’ 4,8 7E-05

The soil sample was compacted to 106.4 pcf (35% max dry density).

Equipment Used: Calibration Due:
Mettler PME100 Balance, PTL W-1723 12/07/94
Digital thermometer, PTL W-3188 09/02/94

Digital Caliper, PTL-Y11135 09/28/94




Raytheon. Services Nevada

Materials Testing Laboratory

Nevada Test Site
P.O. Box 328, M/S 807 Ph: (702)-295-6669

SOIL PERMEABILITY TO MERCURY TAP WATER

ASTM D 243468 (Reapproved 1974)
Standard Test Method for Permeability of Granular Soils (Constant Head)

iam. (cm) Length (cm)

6.26 14.10

MTL

Lab Manometers Head Q t Q/AL h/! Temp. k
# Himm|H2mm| cm cm*3 sec. deg. C cm/sec

935 134 80.1 10.0 442 | 0.00074

3707 758 135 62.3 10.0 £26 | 0.00052

" 461 135 32.6 10.0 1193 | 0.00027
Hemarks: N

The soil sample was compacted to 104.5 pcf (95% max dry density).

Egquipm ent Used:

Mettler PM6100 Balance, PTL W-1723

Calibration Due:
12/07/94
09/02/94

Digital thermometer, PTL W-3189
Digital Caliper, PTL-Y11135

09/29/94




Raythean Services Nevada
Materials Testing Laboratory

Nevada Test Site
P.O. Box 328, M/S 607 Ph: (702)-295-6669

SOIL PERMEABILITY TO MERCURY TAP WATER

ASTM D 2434-68 (Reapproved 1974)
Standard Test Method for Permeability of Granular Soils (Constant Head)

|Project: SOIL PERM
Requestor: R Ziagenbe
_Q('gi RSN -

Test date: 08/30/94

Diam. (cm) Length (crn)
6.26 13.27
MTL '
Lab Manometers Head Q t | Q/At h/l Temp. K
# Himm|H2mm| cm cm+3 sec. deg. C cm/sec
- 930 135 79.5 7.0 2302 | 0.00010 | &.8810
3708 833 135 69.8 6.0 2291 | 0.00009 | 5.2800
755 135 62.0 10.0 4207 | 0.00008 | 4.6722
Remarks: “Avel

The soil sampie was compacted tb 111.1 pct (85% max dry density).

Equipment Used: Calibration Due:
Mettler PM&100 Balance, PTL W-1723 12/07/94
Digital thermometer, PTL W-3189 09/02/94

Digital Caliper, PTL-Y11135 09/29/94



Raytheon Services Nevada
Materials Testing Laboratory

Nevada Test Site
P.Q. Box 328, M/S 607 Ph: (702)-295-6669

SOIL PERMEABILITY TO MERCURY TAP WATER

ASTM D 2434-68 (Reapproved 1974)
Standard Test Method for Permeability of Granular Soils (Constant Head)

o

Diam. {cm) Length (cm)
6.26 13.12
MTL
Lab. Manometers | Head Q t Q/At h/l Temp. Kk
# Himm|H2mm| cm cm3 sec. deg. C cm/sec
968 135 83.3 5.0 1579 | 0.00010
3709 890 135 75.5 4.0 1382 | 0.00008
755 135 62.0 5.0 2107 | 0.00008
Remarks: :

The soil sample was compacted to 105.3 pcf (5% max dry derisity).

Equipment Used: Calibration Due:

Mettler PM6100 Balance, PTL W-1723 -12/07/94
Digital thermometer, PTL W-3189 08/02/94
Digital Caliper, PTL-Y11135 09/29/94




PROCTOR TEST |
VASTMD 1557=91
'METIIOD |
Project: _10C CRATER.LANDFILL CLOSURE Requestedby: _R. ZIEGENBEIN User/Agency: RSN
Sampled by: ~ D. ANDERSON Date sampled:  08/17/94 Material: ~ S.E. EXISTING (See Map)
Tested by: R.STROTE Date tested: 08/22/94 Checked by: D. HERRINGTON g™\ .,Q, /&/
TRIAL 1 2 3 4 s 6 |
t | Wtmold + wet soil 6766.0 6998.5 7128.0 7075.9 7128.5 N/A l
2 | Wt mold 2856.5 2856.5 2856.5 2856.5 2856.5 N/A
3 Wt. wet soil 3909.5 4142.0 42715 42194 4272.0 N/A
4 | Wet Density, PCF 1149 121.8 125.6 1240 125.6 N/A
5 Moisture Tare # 1 2 3 4 1 5.0 . N/A
6 | Wtwet soil + tare 13173 1390.7 1380.5 1397.0 1671.6 N/A
7 | Widrysoil + tare 12213 1259.0 12273 12232 1436.2 N/A
8 | Wtmoisture 96.0 131.7 1532 1738 235.4 .N/A
9 | Wttare 16.9 16.9 16.9 16.9 16.9 N/A
10 | Wtdrysoil 1204 4 1242.1 1210.4 1206.3 14193 N/A .
11 | % Moisture 8.0 10.6 12.7 14.4 16.6 N/A
12 | Dry Deansity, PCF 106.4 110.1 111.5 108.4 107.7 N/A
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6 7 9 10 11 12 13 _14 15 16 17 18 19
: MOISTURE CONTENT % CC: R.ZIEGENBEIN RSN
MAX. DENSITY = 112.0 PCF MTL GPP FILES
OPT. MOISTURE = 12.2 %
NO SPECIFICATIONS: INFORMATION ONLY

Equipment used: PM 16, DOE # 708508, Calibration due: 09/21/94




Project:  10C CRATER. LANDFILL CLOSURE Requestedby: R. ZIEGENBEIN User/Agency: - RSN

‘| Sampled by: D. ANDERSON Date sampled: ~ 08/17/94 Material:  N.E. EXISTING (See Map)
X ——— |
Tested by: R.STROTE Date tested: 08/23/94 Checked by:  D. HERRINGTON | }Q /‘}/
TRIAL 1 o2 3 . 4 5 6 i
1 Wi.mold + wet soil 6708.3 6862.5 6975.5 7062.6 6980.0 N/A
2 | Wi mold 2856.5 28565 2856.5 2856.5 2856.5 N/A
3 | Wt wetsoil 3851.8 4006.0 4119.0 4206.1 41235 N/A
4 | Wet Density. PCF 1132 117.8 121.1 123.6 121.2 N/A
s Moisture Tare # 1 2 3 4 50 N/A
6 | Witwetsoil + tare 17073 1453.2 1330.8 1405.5 1569.4 N/A
7 | Wtdrysoil + tare 1592.1 1327.1 1199.0 1238.0 1359.7 N/A
8 | Wtmoisture 115.2 126.1 1318 ° 167.5 209.7 N/A
9 | Witare 16.9 16.9 169 16.9 16.9 NA .|
10 | Wtdrysoil 15752 13102 1182.1 1221.1 1342.8 N/A
11 | % Moisture 7.3 9.6 11.1 13.7 15.6 N/A
12 | Dry Density, PCF 1055 107.4 108.9 108.7 104.8 N/A
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5 6 7 8 9 10 11 12 13 ' 14 15 16 17 18
MOISTURE CONTENT % CC:. R.ZIEGENBEIN RSN
MAX. DENSITY = 110.0 PCF : MTL GPP FILES
OPT.MOISTURE = ___ 126 %
NO SPECIFICATIONS: INFORMATION ONLY

Equipment used: PM 16. DOE # 708508, Calibration due: 09/21/94




ID #

- “EROCTOR TEST.
| "ASTM'D 155791
© METIIOD

700808

DATE  0829/94.

Project:  10C CRATER.LANDFILL CLOSURE Requested by:  R. ZIEGENBEIN User/Agency: RSN

Sampled by: D.ANDERSON Date sampled: ~ 08/17/94 Material: N.W. EXISTING (See Map)
Tested by: R.STROTE Date tested: 08/24/94 Checked by:  D. HERRINGTON )%/
TRIAL . 1 . 2 3 4 5 6 |
1 | Wimold + wet soil 7087 .6 7196 3 7299.5 72903 0.0 N/A |
2 | Wi mold 2856.5 2856.5 2856.5 2856.5 0.0 N/A
3 | WL wetsoil 4231.1 4339.8 44430 4433.8 0.0 N/A
4 | Wet Density, PCF 1244 127.6 130.6 1303 0.0 N/A
5 Moisture Tare # 1 2 3 4 0.0 N/A
6 | Wtwetsoil + tare 13614 1448.0 1515.0 1582.0 0.0 N/A
7 | Wtdrysoil + tare 1266.1 1322.1 1353.7 13952 0.0 N/A
8 | Wimoisture : 953 1259 1613 186.8 0.0 N/A
9 | Wtrare 16.9 16.9 16.9 16.9 ~ 0.0 N/A
10 | Wt drysoil 1249.2 1305.2 1336.8 1378.3 0.0 - N/A
11 | % Moisture 7.6 ‘9.6 12.1 13.6 0.0 N/A
12 | Dry Density, PCF 115.6 116.3 116.5 114.8 0.0 N/A
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5 6 7 8 9 10 11 12 13 14 15 16 17 18
MOISTURE CONTENT % CC: R.ZIEGENBEIN RSN
MAX. DENSITY = 116.9  PCF MTL GPP FILES
OPT. MOISTURE = 1S %

NO SPECIFICATIONS: INFORMATION ONLY
Equipment used: PM 16. DOE # 708508, Calibration due: 09/21/94




(0808

NO SPECIFICATIONS: INFORMATION ONLY
Equipment used: PM 16. DOE # 708508, Calibration due: 09/21/94

LRUSLUR LES
TMD 15 £ 3709
£:METHO T 08/29/94
Project: _ 10C CRATER. LANDFILL CLOSURE Requestedby: ~ R. ZIEGENBEIN User/Agency: RSN
Sampled by: D. ANDERSON Date sampled:  08/17/94 Material:  S.W. EXISTING (See Map)
Tested by: R.STROTE Date tested: 08/25/94 -Checked by D.HERRINGTON O 0. /7
| TRIAL 1 2 3 4 5 6 ]
1 | Wimold + wet soil 6771.5 69209 7058.0 7126.9 7044.8 N/A l
2 | Wt moid 2856.5 2856.5 2856.5 2856.5 2856.5 N/A
3 Wt. wet soil 39150 4064 .4 4201.5 4270.4 4188.3 N/A
4 | Wet Density, PCF 115.1 1195 1235 125.5 123.1 N/A
5 Moisture Tare # 1 2 3 4 50 N/A
6 | Wrwetsail + tarc 1215.6 1148.7 13302 1376.6 1541.6 N/A
7 | Widrysoil + tare 11293 1045.8 1188.6 1211.6 1337.4 N/A
8 | Wtmoisture 863 102.9 141.6 165.0 2042 N/A
9 | Wttare 169 . 16.9 16.9 16.9 16.9 N/A
10 | Wtdrysoil 1112.4 1028.9 1171.7 1194.7 13205 N/A
11 | % Moisturc 7.8 10.0 12.1 13.8 15.5 N/A
12 | Dry Deasity, PCF 106.8 108.6 110.2 1103 106.6 N/A
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6 7 8 9 10 11 12 13 14 15 16 17 18 19
MOISTURE CONTENT % CC: R.ZIEGENBEIN RSN
MAX. DENSITY = 110.8 PCF MTL GPP FILES
OPT.MOISTURE = __ 132 %
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