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EXECUTIVE SUMMARY

The Area 25 Septic Systems and Underground Discharge Point is identified in the Federal
Facility Agreement and Consent Order of 1996 as Corrective Action Unit (CAU) 262. CAU 262
is located in Area 25 of the Nevada Test Site approximately 100 kilometers (62 miles) northwest
of Las Vegas, Nevada. CAU 262 consists of nine Corrective Action Sites (CAS) including
25-02-06, 25-04-06 (Systems A & B), 25-04-07, 25-05-03, 25-05-05, 25-05-06, 25-05-08,
25-05-12, and 25-51-01.

CAU 262 is located in the vicinity of the Nuclear Rocket Development Station (NRDS). The
NRDS consisted of the Engine Maintenance, Assembly, and Disassembly (E-MAD); Reactor
Maintenance, Assembly, and Disassembly (R-MAD); Engine Test Stand; Test Cell A; and Test
Cell C facilities. The CAU 262 CASs are specifically located in the vicinity of the E-MAD,
R-MAD, and Test Cell C facilities. These facilities were used to develop and test nuclear
reactors, engines, and rocket stages for the space program between 1958 and 1973. Various
other projects used these facilities after 1973. The CASs are comprised of septic system
distribution boxes, septic tanks, and leachfields. Process and sanitary effluents from these
facilities were routed through collection systems and disposed of in subsurface leachfields.
Collection systems include any piping and any septic tanks and diversion structures or
distribution boxes between the edge of the source building foundation and the distribution
system. Subsurface coliection systems are not included in CAU 262.

CAU 262 was previously characterized by the IT Corporation, Las Vegas office. Site
characterization results were presented in Appendices A and E of the Corrective Action Decision
Document (CADD) for CAU 262, Area 25 Septic Systems and Underground Discharge Point
(U.S. Department of Energy, Nevada Operations Office [DOE/NV ], 2001). Site characterization
data indicated that the contents of some septic tanks, some empty distribution boxes, and the soil
within the boundaries of the leachfields exceeded clean-up criteria for organic compounds,
Resource Conservation and Recovery Act metals, and radionuclides.

The Nevada Division of Environmental Protection-approved CADD (DOE/NV, 2001) specifies
the following corrective actions for each CAS:

. Corrective Action Alternative 1 - No further action for CAS 25-51-01

. Corrective Action Alternative 2 - Clean closure for CASs 25-04-06, 25-04-07, 25-05-05,
and 25-05-12

. Corrective Action Alternative 3 - Closure in place with administrative controls for CASs

25-02-06, 25-05-03, 25-05-06, and 25-05-08

Closure in place includes administrative controls such as use restrictions, and site postings. All
use restrictions shall be detailed in the CAU 262 Closure Report.

X
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1.0 INTRODUCTION

This Corrective Action Plan (CAP) provides selected corrective action alternatives and pProposes
the closure methodology for Corrective Action Unit (CAU) 262, Area 25 Septic Systems and
Underground Discharge Point. CAU 262 is identified in the Federal F acility Agreement and
Consent Order (FFACO) of 1996. Remediation of CAU 262 is required under the FFACO.

CAU 262 is located in Area 25 of the Nevada Test Site (NTS), approximately 100 kilometers
(km) (62 miles [mi]) northwest of Las Vegas, Nevada (Figure 1). The nine Corrective Action
Sites (CASs) within CAU 262 are iocated in the Nuclear Rocket Development Station complex.
Individual CASs are located in the vicinity of the Reactor Maintenance, Assembly, and
Disassembly (R-MAD); Engine Maintenance, Assembly, and Disassembly (E-MAD); and Test
Cell C compounds. CAU 262 includes the following CASs as provided in the FFACO (1996),

. CAS 25-02-06, Underground Storage Tank
. CAS 25-04-06, Septic Systems A and B

. CAS 25-04-07, Septic System

. CAS 25-05-03, Leachfield

. CAS 25-05-05, Leachfield

. CAS 25-05-06, Leachfield

. CAS 25-05-08, Radioactive Leachfield

. CAS 25-05-12, Leachfield

. CAS 25-51-01, Dry Well

Figures 2, 3, and 4 show the locations of the R-MAD, the E-MAD, and the Test Cell C CASs,
respectively.

The facilities within CAU 262 supported nuclear rocket reactor engine testing. Activities
associated with the program were performed between 1958 and 1973, However, several other
projects used the facilities after 1973. A significant quantity of radioactive and sanitary waste
was produced during routine operations. Most of the radioactive waste was managed by disposal
in the posted leachfields. Sanitary wastes were disposed in sanitary leachfields. Septic tanks,
present at sanitary leachfields (i.e., CAS 25-02-06, 25-04-06 [Septic Systems A and B],
25-04-07, 25-05-05, 25-05-12) allowed solids to settle out of suspension prior to entering the
leachfield. Posted leachfields do not contain septic tanks.

All CASs located in CAU 262 are inactive or abandoned. However, some leachfields may still
receive liquids from runoff during storm events.

Results from the 2000-2001 site characterization activities conducted by International
Technology (IT) Corporation, Las Vegas Office are documented in the Corrective Action
Investigation Report for Corrective Action Unit 262: Area 25 Septic Systems and Underground
Discharge Point, Nevada Test Site, Nevada. This document is located in Appendix A of the
Corrective Action Decision Document for CAU 262, Area 25 Septic Systems and Undereround
Discharge Point, Nevada Test Site, Nevada. (DOE/NV, 2001).
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Table 1 summarizes the Nevada Division of Environmental Protection (NDEP) approved

Corrective Action Alternatives for the CAU 262 CASs as stated in the CADD (DOE/NV, 2001).

The following sections provide a brief description of each CAS. For a complete description of
each CAS, refer to the CADD (DOE/NV, 2001} and the Corrective Action Investigation Plan
(CAIP) (DOE/NV, 2000a).

25-02-06; Underground Storage Tank

The system is located approximately 76 meters (m) (250 feet [ft]) south of Building 3900 at the
E-MAD facility (Figure 3). The leachfield is approximately 34 m (112 ft) long by 62.5 m (205
ft) wide. The system includes a distribution box measuring 1.5 m (5 ft) long by 1.5 m (5 ft) wide
by 1.8 m (6 ft) deep. The system’s septic tank measures 11 m (36.6 ft) long by 1.5 m (5 fi) wide
by 1.8 m (6 ft) deep. This system received sanitary effluent from Building 3900. Previous site
characterization data reported in the CAU 262 Corrective Action Decision Document (CADD)
(U.S. Department of Energy, Nevada Operations Office [DOE/NV], 2001) indicate that the
leachfield 1s not impacted by any Contaminants of Concern (COCs). Characterization data
(DOE/NV, 2001) indicates that the septic tank contains TPH, PCB, and sanitary waste.

25-04-06; Septic Systems A and B

Both Septic System A and B leachfieids are located at the Test Cell C facility approximately
56.3 m (185 ft) southeast and northeast of Building 3228, respectively (Figure 4). Only a
concrete pad marks the former location of this structure.

The Septic System A leachfield is approximately 42.6 m (140 ft) long by 10.9 m (36 ft) wide.
The system includes a distribution box that measures 0.9 m (3 ft) long by 0.6 m (2 ft) wide by
1.2 m (4 ft) deep and is covered by a concrete lid. The system also includes a septic tank
measuring 4.9 m (16 ft) long by 1.2 m (4 ft) wide by 1.2 m (4 ft) deep, which is accessed by two
manholes. This system received sanitary effluent from Building 3228. Previous site
characterization data (DOE/NV, 2001) indicate that this system contains no COCs. The septic
tank contains only sanitary waste.

The Septic System B leachfield is approximately 13.7 m (45 ft) long by 15.2 m (50 ft) wide. The
system is equipped with a distribution box that measures 1.3 m (4.5 ft) long by 0.7 m (2.5 ft)
wide by 1.1 m (3.8 ft) deep, and 1s covered by a cast-iron lid. This system is equipped with a
septic tank measuring 2.4 m (8 ft) long by 1.3 m (4.5 ft) wide by 1.8 m (6 ft) deep, which is
accessed by one manhole. This system received sanitary effluent from Building 3220. Previous
site characterization data indicate that this system is not impacted by any COCs. The septic tank
contains only sanitary waste.

25-04-07; Septic System

This system is located approximately 73 m (240 ft) southwest of Building 3210 at the Test Cell
C facility (Figure 4). The leachfield is approximately 13.7 m (45 ft) long by 15.2 m (50 ft) wide.
The system includes a distribution box measuring 1.3 m (4.5 ft) long by 0.7 m (2.5 ft) wide by
1.1 m (3.8 ft) deep. This system is also equipped with a septic tank measuring 2.4 m (8 ft) long
by 1.3 m (4.5 ft) wide by 1.8 m (6 ft) deep. This system received sanitary effluent from Building
3210. Previous site characterization data (DOE/NV, 2001) indicate that this system is not
impacted by any COCs. The septic tank contains only sanitary waste.
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TABLE 1 - CAU 262 AREA 25 SEPTIC SYSTEM AND UNDERGROUND
DISCHARGE POINT CORRECTIVE ACTION ALTERNATIVE

CAS No. | LOCATION CAS CLOSURE COMMENTS
DESCRIPTION | ALTERNATIVE
25-02-06 | E-MAD Underground Alternative 3. Liquids in tank will
Storage Tank Closure In Place be solidified and
riew cover installed.
25-05-06 | E-MAD Leachfield Alternative 3. Grout distribution
Closure In Place box and monitoring
tubes. Construct
new fence and signs.
25-04-06 | Test Cell C Septic Systems Alternative 2. Remove tank
Aand B Clean Closure contents, grout
distribution boxes,
backfill tanks.
25-04-07 ) Test Cell C Septic System Alternative 2. Remove tank
Clean Closure contents, grout
distribution box,
backfill tank.
25-05-08 | Test Cell C Radioactive Alternative 3. Grout distribution
Leachfield Closure In Place box and monitoring
tubes. Construct
cover, new fence
and signs.
25-05-03 | R-MAD Leachfield Alternative 3. Grout distribution
Closure In Place box and monitoring
tubes. Construct
cover, new fence
and signs.
25-05-05 | R-MAD Leachfield Altemative 2. Remove and solidify
Clean Closure tank contents, grout
distribution box,
backfill tank.
25-05-12 | R-MAD Leachfield Alternative 2. Remove and solidify
Clean Closure tank contents, grout
distribution box,
backfill tank.
25-51-01 | R-MAD Dry Well Altemative 1.
No Further Action
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25-05-03; Leachfield

This system is located at the R-MAD facility approximately 457 m (1,500 ft) south of Building
3110 (Figure 2). The leachfield is approximately 58.5 m (192 ft) long by 60.9 m (200 ft) wide.
This system received radioactive effluent from Buildings 3110, 3126, and 3161. Potentially
hazardous and radioactive wastes are known to have been discharged to this system.
Approximately 40 monitoring tubes were originally installed in this system, many of which are
no longer visible.

25-05-05; Leachfield ,

The system is located at the R-MAD facility approximately 91.4 m (300 ft) southwest of
Building 3110 (Figure 2). The leachfield is approximately 34 m (112 ft) long by 62.4 m (205 ft)
wide. The system includes a septic tank that measures 5.5 m (18 ft) long by 2.1 m (7 ft) wide by
1.8 m (6 ft) deep, with three manholes providing access to the tank. A diversion structure
measuring 1.5 m (5 ft) long by 1.5 m (5 ft) wide by 1.8 m (6 ft) deep is located just down-
gradient from the septic tank. This system received effluent from both Buildings 3110 and 3140.
Previous site characterization data (DOE/NV, 2001) indicate that the leachfield is not impacted
by any COCs, the septic tank is contains TPH and sanitary waste only. During a previous site
characterization, running water was heard flowing in the system.

25-05-06; Leachfield

The system is located at the E-MAD facility approximately 190 m (625 ft) southwest of Building
3900 (Figure 3). The leachfield is approximately 56 m (184 ft) iong by (140 ft) wide. The
system included a distribution box measures 1.6 m (5.3 ft) long by 1.6 m (5.3 ft) wide by 2.7 m
(9 ft) deep. This structure is covered by a 0.9-m (3-ft) thick concrete lid. This system received
radioactive and process effluent from Building 3900. Ten monitoring tubes are present within
the boundaries of the leachfield.

25-05-08; Radioactive Leachfield

The system 1s located 149 m (490 fi) southeast of Building 3210 at the Test Cell C facility
(Figure 4). The leachfield is approximately 18.2 m (60 ft) long by 19.5 m (64 ft) wide. A
distribution box measuring 1.2 m (4 ft) long by 1.2 m (4 ft) wide by 0.9 m (3 ft) deep 1s present.
This system received radioactive effluent from Building 3210. Six monitoring tubes are present
within the leachfield boundary.

25-05-12; Leachfield

The system is located 68.5 m (225 ft) southwest of Building 3126 at the R-MAD facility
(Figure 2). The leachfield is approximately 24.3 m (80 ft) long by 9.1 m (30 ft) wide. The
system includes a septic tank measuring approximately 4.9 m (16.3 ft) long by 2.2 m (7.2 ft)
wide by 3 m (9.8 ft) deep, which is accessed by two manholes. This system received sahitary
effluent from Buildings 3111 and 3126. Previous site characterization data (DOE/NV, 2001)
indicate that the leachfield is not impacted by any COCs. The septic tank contains TPH and
sanitary waste.

25-51-01; Dry Well

The dry well was an underground discharge point designed to received sanitary waste from
Building 3125 at the R-MAD facility. It is located approximately 6 m (20 ft) north of the west
comer of Building 3125.
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A potential leachfield associated with the dry well is located approximately 52.5 m (175 ft)
southwest of Building 3125,

1.1 PURPOSE

The purpose of this CAP is to provide the specific methods for implementing the recommended
corrective action alternatives as specified in the CADD (DOE/NV, 2001). Detailed information
on the site history and results of previous characterization activities is located in the CAIP

(DOE/NV, 2000a) and CADD (DOE/NV, 2001).

The CAIP (DOE/NV, 2000a) described the site history, outlined a site characterization plan, and
proposed Preliminary Action Levels to evaluate the need for possible site corrective actions. Site
characterization activities were performed in 2000 and 2001. Site characterization results were
reported in Appendix A of the CADD (DOE/NV, 2001). The CADD specified that Corrective
Action Alternative 2 - Clean Closure, shall be implemented at CASs 25-04-06; 25-04-07;
25-05-05; and 25-05-12. The CADD also specified that Corrective Action Alternative 3 -
Closure in Place with Administrative Controls shall be implemented at CASs 25-02-06;

25-05-03; 25-05-06; and 25-05-08. CAS 25-51-01 will be closed by Corrective Action
Alternative 1 - No Further Action,

1.2 SCOPE

Specific details of the corrective actions to be performed at each CAS are presented in
Section 2.0 — Detailed Statement of Work.

1.3 CORRECTIVE ACTION PLAN CONTENTS
This CAP 1s divided into the following sections:

. Section 1.0 - Introduction

. Section 2.0 - Detatled Statement of Work

. Section 3.0 - Schedule

. Section 4.0 - Post-Closure Monitoring Plan

. Section 5.0 - References

The appendices of this document have been modified from the approved FFACO outline. The
following FFACO appendices have not been included or have been revised as indicated below:

APPENDIX B Sampling and Analysis Plan
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This appendix is not included because Sampling and Analysis has been adequately addressed in
Sections 2.2.1, Data Quality Objectives, and 2.4, Confirmation of Corrective Actions.

The appendices included in this document are as follows:
APPENDIX A ENGINEERING SPECIFICATIONS AND DRAWINGS
APPENDIX B PROJECT ORGANIZATION

APPENDIX C NEVADA DIVISION OF ENVIRONMENTAL PROTECTION DOCUMENT
REVIEW SHEET

DISTRIBUTION LIST

This report was primarily developed using information and guidance from the following
documents:

* Federal Facility Agreement and Consent Order, 1996 as amended. Agreed to by the Nevada
Division of Environmental Protection, the U.S. Department of Energy, and the U.S.
Department of Defense.

* U.S. Department of Energy, Nevada Operations Office, 2000a. Corrective Action

Investigation Plan for Corrective Action Unit 262: Area 25 Septic Systems and Underground
Discharge Point, Nevada Test Site, Nevada, DOE/NV--629, Las Vegas, NV.

* U.S. Department of Energy, Nevada Operations Office, 2001. Corrective Action Decision

Document for Corrective Action Unit 262: Area 25 Septic Systems and Underground
- Discharge Point, Nevada Test Site, Nevada, DOE/NV--744-REV 1, Las Vegas, NV,
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2.0 DETAILED STATEMENT OF WORK

2.1 CORRECTIVE ACTIONS

The objectives of the corrective action alternatives specified in the CADD (DOE/NV, 2001} are
to prevent or mitigate adverse environmental impacts due to exposure and migration of surface
and subsurface waste. Corrective Action Alternative 2 - Clean Closure and Corrective Action
and Alternative 3 - Closure in Place with Administrative Controls were selected as the preferred
corrective action altematives. This section specifies how the approved corrective action
alternatives will be implemented at each CAS.

Sanitary septic tanks that do not contain hazardous or hydrocarbon contaminants will be closed
in accordance with Nevada Administrative Code (NAC) 444.818 (NAC, 1999). This
requirement specifies that contents must be removed and properly disposed, and the septic tank
must be removed for proper disposal or left in place and the remaining voids backfilled with inert
material. Septic tanks that contain regulated hazardous or hydrocarbon contaminants must either
be closed by removing and disposing of the contents, or closing the contents in place and
mitigating the remaining risk (i.e., by implementing administrative and engineering controls). If
the tank is left in place, any remaining voids must be backfilled with an inert material,

Posted leachfields and distribution boxes (i.e., CASs 25-05-03, 25-05-06, 25-05-08) will be
closed in place by performing the following activities:

*  Cut off existing monitoring tubes at ground level and grout closed.

* Install a native soil cover over the impacted leachfield areas (no cover at 25-05-06).

* Construct diversion channels and/or berms, where necessary, to redirect run-on and run-off
away from the leachfield cover.

* Install, replace, or repair fencing around the leachfield boundaries to restrict human and wild
animal access into the impacted areas.

* Install new signs on the fencing surrounding the site boundaries, displaying point-of-contact
information. '

2.1.1 Corrective Action Alternative 2 - Clean Closure

The NDEP-approved CADD (DOE/NV, 2001) specified that the preferred corrective action
alternative for the following CASs (Table 1) is Altemnative - 2 Clean Closure.

2.1.1.1 25-04-06; Septic Systems A and B

Septic System A

The CADD (DOE/NV, 2001) reported that the septic tank contains approximately 2,838 liters
(L} (750 gallons [gal]) of sanitary liquids and sludge. The site shail be closed by removing the
contents of the tank. This will be accomplished by first mixing the liquid and sludge by using
high-pressure water jets or equivalent equipment. The resulting slurry will then be pumped from
the septic tank using either a mucking pump, vacuum truck, or an equivalent piece of equipment.
Liquid and sludge waste generated during closure activities will be managed as sanitary waste
and be disposed in the Area 23 Sewage Treatment Facility. Solid Investigation derived waste
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(e.g.. gloves, tyvek coveralls, paper) will be disposed of as sanitary waste in an appropriate
landfill on the NTS. After all of the sludge and liquids have been removed, all remaining voids
will be backfilled using Type II Portland Cement or equivalent. This includes the septic tank,

distribution box, influent and effluent ends of the tank, and any access points (i.e., manholes).

Septic System B

The CADD (DOE/NV, 2001) reported that the septic tank contains approximately 2,615 L

(691 gal) of sanitary liquids. The site will be closed by removing the contents of the tank. Prior
to removing the liquids, high-pressure water jets or equivalent equipment will be used to mix any
potential sludge with the liquids. Removal will be accomplished by pumping the liquid from the
septic tank using either a mucking pump, vacuum truck, or an equivalent piece of equipment.
Liquid and sludge waste generated during closure activities will be managed as sanitary waste.
This waste will be disposed in the Area 23 Sewage Treatment Facility. Solid investigation
derived waste (e.g., gloves, tyvek coveralls, paper) will be disposed of as sanitary waste in an
appropriate landfill on the NTS. After all of the liquids have been removed, all remaining voids
shall be backfilled using Type II Portland Cement or equivalent. This includes the septic tank,
distribution box, influent and effluent ends of the tank, and any access points (i.e., manholes).

2.1.1.2 25-04-07; Septic System

The CADD (DOE/NV, 2001) reported that the septic tank contains approxnmately 1,082 L

{286 gal) of sanitary liquids. The site will be closed by removing the contents of the tank. To
provide safer access to the septic tank, a small portion of the concrete pad that currently covers
most of the tank shall be removed. Prior to removing the liquids, high-pressure water jets or
equivalent equipment will be used to mix any potential sludge with the liquids. The contents of
the tank shall then be removed by pumping the liquid from the tank using either a mucking
pump, vacuum truck, or an equivalent piece of equipment. Waste generated during closure
activities will be managed as sanitary waste and will be disposed in the Area 23 Sewage
Treatment Factlity. All remaining voids shall then be backfilled using Type II Portland Cement
or equivalent. This includes the septic tank, distribution box, influent and effluent ends of the
tank, and any access points (1.e., manholes).

2.1.1.3 25-05-05; Leachfield

The CADD (DOE/NV, 2001) reported that the effluent chamber contains approximately 46 L
(122 gal) of hydrocarbon-impacted sludge that exceeds the NDEP action level of 100 milligrams
per kilogram (mg/kg). The influent chamber also contains approximately 10,404 L (2,749 gal) of
hydrocarbon-impacted sludge. The site will be closed by removing the contents of the tank.
Prior to removing the contents, any liquids present in the tank will be mixed with the sludge
using high-pressure water jets or equivalent equipment. The potential exists that the sludge may
be too viscous to allow pumping. In this case, a sufficient volume of water will be added to
achieve the necessary viscosity required for removing the contents of the tank. The contents of
the tank will be removed using either a mucking pump, vacuum truck, or an equivalent piece of
equipment. A waste characterization sample(s) will be collected and submitted for laboratory
analysis of total petroleum hydrocarbons-diesel range organics (TPH-DRO), volatile organic
compounds (VOCs) by the toxicity characterization leaching procedure (U.S. Environmental
Protection Agency, 1996), and gross alpha/beta. Waste will then be transferred to appropriate
containers and transferred to a Waste Accumulation Area (WAA). Upon receipt of analytical
results, the waste will be solidified and disposed of in an appropriate on-site disposal facility.
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After removal of the contents from the tank, the tank will be rinsed using a steam cleaner. The
rinsate will be pumped from the tank using an appropriate pump and containerized in 208-L (55-
gal) drums. A rinsate sample will then be collected and analyzed for TPH-DRO and gross
alpha/beta. Upon receipt of analytical results, the rinsate will be solidified and disposed of in the
appropriate on-site disposal facility. If analytical results indicate that the rinsate is above
applicable action levels, the tank will be rinsed again and the rinsate analyzed for the same
analytical parameters. Upon verification that the rinsate is below the action levels, ail remaining
voids shall then be backfilled using Type II Portland Cement or equivalent. This includes the
septic tank, distribution box, influent and effluent ends of the tank, and any access points (i.e.,
manholes).

2.1.1.4 25-05-12; Leachfield

The CADD (DOE/NV, 2001) reported that the septic tank influent chamber contains
approximately 6,370 L (1,683 gal) of hydrocarbon-impacted sludge that exceeded the NDEP
TPH action level of 100 mg/kg. The effluent chamber contains approximately 6,370 L (1,683
gal) of sanitary liquid. To minimize the possibility of mixing hydrocarbon-impacted sludge with
sanitary liquids during extraction, the sanitary waste shall be removed first, followed by the
hydrocarbon-impacted waste. If the materials in both chambers are mixed on removal the entire
waste will managed as hydrocarbon waste. Site closure will be accomplished by removing the
contents of the tank. Prior to removal, the liquid and sludge will be mixed using high-pressure
water jets or equivalent equipment. The potential exists that the sludge may be too viscous to be
removed with standard pumps. In this case, a sufficient volume of water may be added to
achieve the necessary viscosity required for pumping. A waste characterization sample(s) will be
collected and submitted for laboratory analysis of TPH-DRO and gross alpha/beta. The contents
of the tank will be transferred to appropriate containers using either a mucking pump, vacuum
truck or equivalent piece of equipment. The containerized waste will then be transferred to a
WAA. Upon receipt of analytical results, the waste will be solidified and disposed in a
appropriate on-site disposal facility. After removing the contents of the tank, the tank shall be
thoroughly rinsed using a steam cleaner. Rinsate shall be pumped from the tank using an
appropriate pump and containerized in 208-L (55-gal) drums. A rinsate sample will be collected
and analyzed for TPH-DRO. Upon receipt of analytical results, the rinsate will be solidified and
disposed in the appropriate on-site disposal facility. If the rinsate is above action levels, the tank
will be rinsed again and the rinsate analyzed for the parameters that exceeded the action level.
Upon verification that the rinsate is below applicable action levels, all remaining voids shall then
be backfilled using Type IT Portland Cement or equivalent. This includes the septic tank,
distribution box, influent and effluent ends of the tank, and any access points (i.e., manhoies).

2.1.2 Corrective Action Alternative 3 - Closure in Place with Administrative Controls

As specified in the NDEP-approved CADD (DOE/NV, 2001), Corrective Action Alternative 3 -
Closure in Place with Administrative Controls, shall be implemented at the following CASs
(Table 1). Specific closure activities for each CAS are addressed in the following paragraphs.
The purpose of this corrective action alternative is to prevent inadvertent contact with COCs and
impacted media that exceeds free release criteria. This shall be accomplished by implementing
engineering (i.c., fencing) and administrative controls (i.e., Use Restrictions) to minimize access
and prevent unauthorized intrusive activities at the CASs. Site engineering construction
drawings for the CASs requiring engineered covers (25-05-03 and 25-05-08) are presented in
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Appendix A. Since closure activities at the following CASs are not expected to generate any
waste other than used personal protective equipment (PPE) and scrap metal from monitoring
tubes, COCs are not summarized as in Section 2.1.1, Alternative 2 - Clean Closure. Only the
closure methodologies are addressed.

At each CAS, permanent signs shall be installed to communicate the Use Restrictions, the
presence of COCs, and point-of-contact information. Signs will be permanently attached to the
perimeter fence. At a minimum, these signs shall contain the following information:

* FFACO name, CAU and CAS site number (e.g., CAU 262, CAS 25-05-03), and COCs

* Use Restriction Statement prohibiting any intrusive activities (e.g., excavation, trenching,
drilling) unless concurrent approval is obtained in writing from the U.S. Department of
Energy, National Nuclear Security Administration Nevada Operations Office (NNSA/NV)

+ Point-of-contact information

2.1.2.1 25-02-06; Underground Storage Tank

As reported in the CADD (DOE/NV, 2001), the septic tank influent chamber contains
approximately 16,120 L (4,259 gal) of hydrocarbon-impacted sludge. The middle chamber
contains approximately 5,162 L (1,364 gal) of sanitary liquid. The effluent chamber contains
approximately 465 L (123 gal) of polychlorinated biphenyls and radioactively-impacted sludge.
Closure in Place shall be accomplished by removing the existing concrete pad covering the tank
using a backhoe or equivalent piece of equipment. The cover shall be radiologically surveyed by
a Radiological Control Technician (RCT) and disposed in the appropriate landfill depending on
the radiological screening resuits. The contents of the septic tank will then be solidified in place.
Solidification will be accomplished by mixing Type II Portland Cement (or equivalent) with the
contents of the tank. After adding the concrete to the tank, a grout pump (or equivalent) will be
used to thoroughly mix any potential liquids with the sludge and cement. After achieving proper
solidification, any remaining voids will be backfilled with cement. A reinforced (i.e., steel mesh)
concrete pad shall be constructed over the footprint of the tank to restrict access to the
subsurface. This slab is not intended to support any future structures, it shall prevent access to
the colosed E-MAD Complex Leachfield septic tank only.

Any waste generated during closure activities (e.g., the former concrete pad) shall be
containerized in appropriate containers, properly labeled, and staged in a WAA, if required, until
disposal in an appropriate on-site disposal facility.

Administrative controls (i.e., Use Restrictions) will be implemented to mitigate any remaining
risk. Use Restrictions will include long-term maintenance requirements for the concrete cover.
They will also prohibit any intrusive activities into, and beneath, the surface of the site. These
Use Restrictions shall be communicated by posting the appropriate signage at the site. Long-
term maintenance will also be required to ensure the integrity of the concrete cover and the
legibility of the signs. Specific controls and maintenance requirements shall be specified in the
CAU 262 Closure Report (CR).

The combination of these protective measures will effectively prevent inadvertent intrusive
activities by both humans and wildlife in addition to mobilization of any COCs.
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2.1.2.2 25-05-03; Leachfield

Site closure shall be accomplished by installing a minimum 0.6-m (2-ft) thick surface cap
constructed of native soil material. This cover shall be constructed over the current leachfield
footprint, extending to the boundaries of the current fence line. Appendix A provides
engineering construction drawings for the cover. Approximately 2,250 cubic meters (m")
(3,000 cubic yards [yd’]) of cover material is expected to be required. Cover material will be
excavated from the R-MAD borrow pit located approximately 100 m (330 ft) north of the
R-MAD compound entrance on the west side of Road F. Soil excavated from this borrow pit is
known to be free of radiologic or chemical contaminants. No screening or size reduction is
proposed for the cover material unless size distribution of the material is dramatically different
from the existing site materials. The Site Superintendent will perform a visual inspection of the
soils transported to the site to determine if the soils are similar in physical properties. Cover
material shall be placed over the impacted area in successive (.15 to 0.2-m (6 to 8-inch) lifts
using a bull-dozer or equivalent. To minimize the potential spread of impacted soils and post-job
equipment decontamination requirements, cover placement shall proceed from non-impacted
areas (1.e., clean areas outside the leachfield boundary) towards the impacted areas. Cover
material shall be wetted as needed during application to control dust and aid in proper
compaction. Once the lift is placed, it will be wheel-rolled or track-compacted by successive
passes with heavy construction equipment. Each lift of the constructed cover will be compacted
to 90 percent of maximum density for the fill material. Compaction requirements will be
verified by testing in the field by BN Materials Testing Laboratory personnel. Compaction test
results will be included in the CAU 262 CR. Appendix A provides construction drawings for the
cover.

The existing site fence will be replaced with a new 2.1-m (7-ft) chain link fence. Appendix A
Drawing C1 provides fence construction details.

As a best management practice, the two existing washes that currently transect the impacted area
(i.e., northeast and southeast comers) shall be graded, and backfilled with native soil and rip-rap
rock (Appendix A, Drawing C3). The backfilled portion of the wash shall be compacted with a
sheep’s foot compactor, or equivalent. The remaining up-gradient sections of the wash will be
modified to redirect overland flow away from the impacted area. Modification will consist of
constructing a diversion channel/berm consisting of native soil and rip-rap rock. During soil
placement, water will be applied to allow for proper compaction. After soil placement, the
channel/berm will be compacted with a sheep’s foot compactor, or equivalent to 90 percent of
the maximum density as determined by field compaction testing. Compaction test results will be
included in the CAU 262 CR. Appendix A, Drawing C3 provides engineering construction
specifications for the diversion channel/berm.

The distribution box and monitoring tubes will be closed by cutting the tubes off at ground
surface and filling them with Type II Portland Cement or equivalent. In addition, three large
subsurface vaults, a 208-L (55-gal) diversion drum, and two valve boxes will be closed by
backfilling with clean fill. Cut sections of the monitoring tubes will be radiologically surveyed
and disposed in the appropriate on-site disposal facility.

All construction activities shall be accomplished using standard construction equipment. This
equipment may consist of, but not be limited to, bulldozers, graders, front-end loaders, sheep’s
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foot compactors, end- and belly-dump trucks, and water trucks. Water used for dust suppression
and soil conditioning will be obtained from a fill stand pipe located on the northeast side of the

intersection of Jackass Flats Road and Lathrop Wells Road in Area 25.

Administrative controls (i.e., Use Restrictions) will be implemented to mitigate remaining risk.
Use Restrictions will prohibit any intrusive activities into, and beneath, the surface of the site.
Specific Use Restrictions shall be specified in the CR. Long-term maintenance requirements will
also be required to ensure integrity of the surface cap. Access to the leachfield will be restricted
by the chain-link fencing around the perimeter of the leachfield. Permanent warning signs will
be attached to the fencing listing necessary point-of-contact information, as specified in

Section 2.1.2. The combination of these protective measures will effectively prevent inadvertent
intrusive activities by both humans and wildlife in addition to any potential mobilization of any
COCs.

2.1.2.3 25-05-06; Leachfield

Site closure shall be accomplished by performing the following activities. The distribution box
will be exposed by excavating and will be closed by backfilling with Type II Portland Cement or
equivalent. The monitoring tubes will be closed by cutting the tubes off at ground surface and
filling them with Type II Portland Cement or equivalent. Cut sections of the tubes shall be
radiologically surveyed and disposed in the appropriate on-site disposal facility.

Administrative controls (i.e., Use Restrictions) will be implemented to mitigate remaining risk.
Use Restrictions will include long-term maintenance requirements for the surface cap. They will
also prohibit any intrusive activities into, and beneath, the surface of the site. Specific Use
Restrictions shall be specified in the CR. Access to the leachfield will be restricted by installing
anew 2.1-m (7-ft} chain-link fence around the perimeter of the leachfield. All material from the
existing fence, wire and fence posts, that will be removed shall be radiologically surveyed and
disposed in the appropriate on-site disposal facility. Permanent warning signs will be attached to
the newly-installed perimeter fencing to delineate the boundary of the leachfield and list Use
Restrictions and point-of-contact information, as specified in Section 2.1.2.

The combination of these protective measures will effectively prevent intrusive activities into the
impacted area by both humans and wildlife in addition to any potential mobilization of any
COCs. '

2.1.2.4 25-05-08; Radioactive Leachfield

Site closure shall be accomplished by installing a 0.6-m (2-ft) thick surface cover constructed of
native soil material. The cover will extend 4.5 m (15 ft) on the horizontal plane beyond the
current boundary of the leachfield. Appendix A provides engineering construction drawings for
the cover. Approximately 635 m’ (835 yd’) of cover material is expected to be required. Cover
material shall be excavated from R-MAD borrow pit. Soil excavated from this borrow pit is
known to be free of radiological or chemical contaminants. No screening or size reduction is
proposed for the cover material unless size distribution of the material is dramatically different
from the existing site materials. The Site Superintendent will perform a visual inspection of the
soils transported to the site to determine if the soils are similar in physical properties. Cover
material shall be placed over the impacted area in successive 0.15 to 0.2-m (6 to 8-inch) lifts,
using a bulldozer or equivalent. To minimize the potential spread of impacted soils and post-job
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cquipment decontamination requirements, cover placement shall proceed from non-impacted
areas (1.¢., clean areas outside the boundaries of the posted leachfield) towards the impacted
areas. Cover material will be wetted during application to control dust and aid in proper
compaction. Once the lift is placed, it will be wheel-rolled or track-compacted by successive
passes with heavy construction equipment. Each lift of the constructed cover will be compacted
to 90 percent of maximum density for the fill material. Compaction requirements will be
verified by testing in the field by BN Materials Testing Laboratory personnel. Compaction test
results will be included in the CAU 262 CR.

The distribution box and monitoring tubes shall be closed by backfilling with Type II Portland
Cement or equivalent. Prior to filling with cement, the monitoring tubes shall be cut at ground
surface. Cut sections of the tubes shall be radiologically surveyed and disposed in the
appropnate on-site disposal facility.

All construction activities shall be accomplished using standard construction equipment. This
equipment may consist of, but not be limited to, bulldozers, graders, front-end loaders, sheep’s
foot compactors, end- and belly-dump trucks, and water trucks. Water used for dust suppression
and soil condittoning will be obtained from a fill stand pipe located on the northeast side of the
intersection of Jackass Flats Road and Lathrop Wells Road in Area 25.

Administrative controls (i.e., Use Restrictions) will be implemented to mitigate remaining risk.
Use Restrictions will include long-term maintenance requirements for the surface cap. They will
also prohibit any intrusive activities into, and beneath, the surface of the site. Specific Use
Restrictions shall be specified in the CR. Access to the leachfield will be restricted by installing
anew 2.1-m (7-ft) chain-link fence around the perimeter of the leachfield. All material from the
existing fence, wire and fence posts, that will be removed shall be radiologically surveyed and
disposed in the appropriate on-site disposal facility. Permanent warning signs will be attached to
the newly-installed perimeter fencing to delineate the boundary of the leachfield and list Use
Restrictions and point-of-contact information, as specified in Section 2.1.2.

2.2 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL

Construction activities shall be limited to installing native soil covers over the existing footprints
of two posted leachfields, the construction of diversion channel/berms, and the installation of site
fencing, as discussed in Section 2.1.2. Engineering drawings for sites requiring construction
activities are provided in Appendix A.

2.2.1 Data Quality Objectives

Data Quality Objectives (DQOs) were developed for CAU 262 by the IT Las Vegas office. No
additional DQOs shall be developed for site closure activities. Collection of verification samples
shall be collected by Bechtel Nevada (BN) Environmental Restoration personnel. Sample
collection will follow BN Organization Instruction OI-2152.108, “Soil Sampling” (BN, 2000b).
All samples will be managed under strict Chain of Custody procedures (BN, 2000a). After
receipt of the analytical results, data packages shall be internally reviewed using Tier II Quality
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Assurance (QA) and Quality Control (QC) procedures. Any data determined not to be valid will

be identified in the in the CR.

2.3 WASTE MANAGEMENT
2.3.1 Waste Minimization

All work activities that will generate waste will follow the BN Waste Minimization and Pollution
Prevention Program. Special care will be given to segregate the waste streams to avoid the
generation of additional waste.

All wastes will be accumulated, stored, analyzed, and disposed of in accordance with applicable
state and federal regulations, U.S. Department of Energy orders, U.S. Department of
Transportation requirements, and BN Waste Management procedures.

To restrict access to waste, WAAs for the various waste streams will be constructed of chain-link
fencing. These areas will be identified with appropriate signage. All WAAs will be inspected
weekly to ensure that all containers are intact and are not leaking.

Standard 208-L (55-gal) drums will be used for smaller volumes of petroleum hydrocarbon
waste, hazardous waste, mixed waste (MW), low-level waste (LLW), and investigation-derived
decontamination fluids. Baker Tanks, or equivalent, will be used to store large volumes of liquid
waste from septic tanks that requires characterization prior to disposal. Upon receipt of
analytical results, such waste will be transferred to vacuum trucks for transport and disposal.
After a waste container is filled, the package will be closed according to BN Organization
Procedure OP-2151.304, “Radioactive Waste Tracking, Handling, and Management at the NTS”
(BN, 2000c), if applicable. If a container is not completely filled at the end of a workday, the lid
will be closed without securing the clips and tamper-indicating tape, tag, or a lock will be placed
on the container. All 208-L (55-gal) drums containing free liquids will be stored on spill
containment pallets.

Appropriate labels will be affixed to all waste containers and relevant information will be marked
on each label with an indelible marker. The information will be legible and clearly visible for
inspections. Containers will be labeled with information including:

» Radiologic tracking label, hazardous waste label, or drum identification number, as
appropriate

*  Waste type in container

*  Waste origin

+ Accumulation dates

» A ‘“pending analysis” sticker, if sampling 1s required

+ The words “Hazardous Waste” on containers of hazardous and mixed waste

To assure container integrity, all containers will be physically inspected prior to being shipped
off-site and at the time of unloading at the disposal designation.
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2.3.2 Waste Streams

Closure activities are expected to generate hydrocarbon-impacted and sanitary waste. There is
also a slight potential for hazardous, MW, and LLW to be generated. PPE that becomes
contaminated during closure activities shall be disposed with the appropriate waste stream
associated with the site.

2.3.2.1 Sanitary Waste

Liquid sanitary waste generated during closure activities shall be disposed in the NTS Area 23
Sewage Treatment Facility. Small volumes of liquid sanitary waste will be containerized in
standard 208-L (55-gal) drums. Large volumes of liquid sanitary wastes requiring analysis for
waste characterization purposes will be containerized in Baker Tanks or equivalent. After proper
characterization, wastes will be transported to the NTS Area 23 Sewage Treatment Facility in a
vacuum truck. Solid sanitary wastes (e.g., PPE, general trash) will be managed as construction
debris and disposed in the NTS Area 23 Sanitary Landfill.

2.3.2.2 Low-Level Radioactive Waste

Sites impacted by radionuclides are to be closed in place. At these sites monitoring tubes that
extend above the leachfield surface will be cut off flush with the surface. This scrap metal will
be radiologically screened by an RCT and disposed of appropriately depending on the survey
results; possibly as LLW. If LLW is generated during closure activities, it shall be managed and
disposed according to all applicable regulations. Any waste determined to be radiologically
impacted will be packaged in 208-L (55-gal) drums, staged in a Radioactive Materials Area
pending proper characterization. Pending receipt of an approved Waste Management profile, the
waste will be disposed in the Area 5 Radioactive Waste Management Site.

2.3.2.3 Hazardous Waste

It is not anticipated that any hazardous waste will be generated during site closure activities. A
remote possibility exists that waste generated during closure of septic tanks at CAS 25-05-05
may be hazardous. For this reason, all waste removed from the septic tanks during closure
activities at these CASs will be characterized by sampling and analytical analysis. Upon receipt
of the analytical results, the waste will be properly classified and disposed. Any waste requiring
determined to be hazardous, shall be transferred to the Area 5 Hazardous Waste Storage Pad.
Upon identification of a disposal path, the waste will be disposed at an appropriate permitted off-
site Treatment Storage and Disposal (TSD) facility.

2.3.2.4 Hydrocarbon Waste

Hydrocarbon waste shall be characterized by sampling and analytical analysis. Upon receipt of
the analytical results, the waste will be properly classified and disposed. Any waste meeting the
Land Disposal Restrictions {LDRs) as specified in the landfil] permit will be disposed in the Area
6 Hydrocarbon Landfill. Hydrocarbon waste not meeting the LDRs will be stored in the WAA
unti} a disposal path is identified. The waste will then be disposed in a appropriate off-site TSD
facility.

2.3.2.5 Mixed Waste
No MW is anticipated to be generated at any CASs. In the event that any MW is generated
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during closure activities, it shall be managed and disposed according to all applicable BN and

NNSA/NYV procedures and regulations.

2.3.2.6 Decontamination Fluids

All equipment and materials used at CASs that are radiologically impacted will be radiologically
surveyed prior to release from the site. Any equipment that becomes contaminated during
closure activities will be decontaminated on-site. For larger pieces of equipment that cannot be
decontaminated over a 208-L. (55-gal) drum, a decontamination pad will be constructed by lining
a bermed area large enough to hold the heavy equipment. The equipment will be driven onto the
pad and steam cleaned. Rinsate will be allowed to evaporate in place. Smaller equipment and/or
tools will be decontaminated with a solution of Alconox™ and water over 208-L (55-gal) drums.
Rinsate will be transferred to the bermed area and allowed to evaporate. Any excess rinsate will
be placed in appropriate containers and characterized. Upon receipt of analytical results, the
waste will be properly classified and disposed. If a decontamination pad is constructed, the
plastic liner will be radiologically surveyed, if applicable, upon completion of closure activities.
The hiner will be disposed in the appropriate on-site disposal facility.

2.4 CONFIRMATION OF CORRECTIVE ACTIONS

Accurate and defensible analytical data will be collected to verify that closure activities meet the
project-specific requirements as outlined in this CAP. Prior to backfilling, verification samples
will be collected from rinsate water to verify that COCs have been removed from all CASs
containing septic systems. All samples will be collected by trained BN Environmental
Restoration (ER) personnel. Immediately after collection, samples will be placed on ice and
cooled to 4 degrees Celsius (39 degrees Fahrenheit). All samples will then be logged onto the
Chain of Custody and transferred to the BN Analytical Services Group under strict chain-of-
custody procedures (BN, 2000a). Samples will be analyzed by an approved U.S. Environmental
Protection Agency laboratory. Analytical results will be validated at the laboratory using
stringent QA and QC procedures. All sample data will also be internally validated by BN
personnel using Tier Il validation procedures.

All sample data will be documented in a field logbook at the time of sample collection. The
logbook will be bound with sequentially numbered pages. Entries into the logbook will include
- the following information:

» Names of sampling personnel

* Dates and times of samples collected

* Sample naming convention

» Sample location map including sample name, analysis, and permanent points of reference, if
applicable

* Description of sample collected

» Sample container type, volume, preservatives (if applicable)

» Special conditions observed during sample collection (e.g., stained soil)

All field notes will be recorded in black, indelible ink. Any errors will be crossed out with a
single line, initialed, and dated. All samples will be labeled with a unique sample identification
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number. This sample number will contain the CAS number in addition to the sample number.

For example, for CAS 25-05-06, verification sample number one would be labeled 250506-V1.

One set of QA/QC samples will be collected for every 20 normal environmental samples.
QA/QC samples will include blind duplicates, matrix spike/matrix spike duplicates, rinse blanks,
and one trip blank for each VOC shipment. The blind duplicates will be labeled with their own

unique sample number. Analytical results will be validated by qualified BN ER personnel using
Tier II validation procedures. ‘

2.5 PERMITS, PLANNING, AND SITE PREPARATION

Prior to beginning corrective action field activities, planning documents and permits will be
prepared. These documents will include a Site-Specific Health and Safety Plan (SSHASP), Field
Management Plan (FMP), National Environmental Policy Act (NEPA) Checklist, NNSA/NV
Real Estate/Operations Permit (REOP), Radiological Work Permits (RWP), and utility clearance
and excavation permits.

2.5.1 Site-Specific Health and Safety Plan

A SSHASP (including a Preliminary Hazard Analysis and Hazard Assessment) will be prepared
and a copy will be maintained on-site by the BN ER Health and Safety Officer (HSO). The
SSHASP will be reviewed and signed by all workers prior to beginning work. The HSO will
also maintain a material safety data sheet file for all chemicals brought to the site. The SSHASP
will provide a detailed, job-specific plan covering physical and environmental hazards,
protection against accidents, and exposure of workers to contamination. It will also discuss
weather and air monitoring, accident reporting, and emergency procedures. Additional copies of
the SSHASP will be filed in the BN ER and Environment, Safety, and Health Division offices in
Mercury, Nevada.

2.5.2 Field Management Plan

A FMP will be prepared for the closure activities. The FMP will outline how the work will be
performed and will include an integrated safety management plan and a detailed schedule for the
project. In addition, the FMP will identify responsible parties for each aspect of the project and
will indicate how decisions are to be made. Copies of the FMP will be available at the site and
will be filed in the BN ER office in Mercury, Nevada.

2.5.3 National Environmental Policy Act Checklist
A NEPA Checklist will be completed prior to and after all excavation activities at the site.

Excavation activities will follow all applicable federal, state, and local laws; regulations; and
permits regarding protection of the environment. A
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2.5.4 NNSA/NV Real Estate/Operations Permit

A REQOP will be obtained prior to beginning closure activities. The permit will establish the
NNSA/NYV as the prime authority possessing control of the site and will accomplish the
following:

 Establish a sole governing organization responsible for safety.

* Identify hazards and controls associated with field operations pertinent to the site.

* Identify the hazardous materials located at the site for emergency response purposes.

* Ensure that NNSA/NV will review and approve all work conducted in association with the
site.

» Identify NNSA/NV’s responsibility to plan and schedule activities.

* Provided a mechanism to recover applicable infrastructure support costs.

2.5.5 Radiological Work Permit

RWPs will be prepared and approved for the purpose of informing workers of the specific PPE
necessary to protect them while performing their tasks. The workers will be required to read the
permits and acknowledge their understanding of the requirements before entry into the exclusion
zone (EZ). The RWPs will be maintained by the Radiological Control personnel at the entrance
to the site. All site workers will be required to be Radiation Worker II trained in order to
perform any work on-site.

2.5.6 Utility Clearances and Excavation Permits

A utility clearance will be performed and an excavation permit will be obtained prior to
beginning any excavation activities. A copy of the permit will be filed on-site throughout the
duration of the project.

2.5.7 Site Control

At radiologically-impacted sites, a hotline will be established whenever a RWP is required. This
control shall serve to prevent the spread of radiological contamination outside of impacted areas.
Only properly trained personnel wearing appropriate PPE will be allowed to enter the exclusion
zone. All equipment and materials will be radiologically surveyed by Radiological Control
personnel prior to removal from the EZ.

2.5.8 Personnel Training

All personnel responsible for packaging LLW or MW will be required to read and understand
BN Organization Procedure OP-2151.304, “Radioactive Waste Tracking, Handling, and
Management at the NTS” (BN, 2000c¢).

Closure of CAU 262 is considered an Occupational Safety and Health Administration (OSHA)
hazardous waste job, and as such, the occupational safety and health requirements detailed in
Title 29 Code of Federal Regulations (CFR) Part 1910.120 “Hazardous Waste Operations and
Emergency Response” (CFR, 1999) will apply to all personnel supporting site closure activities.
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That is, all personnel will be required to have a current 40-hour OSHA certification. All
personnel will be required to read and understand the SSHASP prior to working at the site. A
tailgate safety briefing will be conducted every day prior to beginning work, or as the scope of
work or site conditions change. In addition, all personnel will Radiation Worker IT training.
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3.0 SCHEDULE

The NNSA/NV requires that all field activities shall be compieted in 2003. Mobilization will
occur during the fall of 2002, September to November time frame. Field work will be done in
the December 2002 to February 2003 time frame. The FFACO deadline for the CR is May 30,
2003. Sufficient flexibility has been incorporated into the field schedule to allow for minor
difficulties (e.g., weather, equipment failure). The NNSA/NV shall notify the NDEP of any
condition or event that may impact the project schedule.
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4.0 POST-CLOSURE MONITORING PLAN

Site closure at CASs 25-02-06, 25-05-03, 25-05-06, and 25-05-08 will include use restrictions to
prohibit activities into the subsurface. Future use of any land related to these CASs will be
restricted from any intrusive activity unless concurrence is obtained in advance and in writing
from NNSA/NV and NDEP. Such intrusive activities would alter and/or modify the proposed
containment controls. The purpose of post-closure monitoring is to ensure that these Use
Restrictions will be maintained. Post-closure monitoring will also be required to determine if
maintenance and repairs to the signs and site fencing will be required. Proposed post-closure
monitoring will consist of an annual (i.e., yearly) visual inspections at CASs 25-05-03, 25-05-06,
and 25-05-08. These inspections shall begin one year after approval of the CR. Monitoring will
continue for three consecutive years. If after three years, monitoring indicates that no
maintenance requirements are necessary, the NNSA/NV may propose to the NDEP a change in
the post-closure monitoring frequency. All observations noted on inspections shall be
documented on inspection forms and submitted to the NDEP as part of a yearly Post-Closure
Monitoring report. Inspections shall ensure that signs are legible, all fencing is in good
condition, and that the soil covers are in good condition (e.g., no subsidence, no significant
erosion, no unauthorized excavation), and that Use Restrictions are being maintained.
Inspections after major storm events are recommended to ensure that diversion channels/berms
and covers are in good condition. Any maintenance requirements shall be performed within 90
days of being reported to the NNSA/NV and NDEP. Any repairs or maintenance performed at
these CASs shall be documented in writing at the time of repair. Specific Use Restrictions and
site post-closure monitoring requirements will be specified in the CR.

27



CAP-CAU 202

Section: Post Closure Monit.
Revision: 0

Date: June 2002

THIS PAGE INTENTIONALLY LEFT BLANK

28



CAP-CAL 262
Section: References
Revision: 0

Date: June 2002

5.0 REFERENCES

Bechtel Nevada, 2000a. Organization Instruction O1-2152.100, "Sampling Chain Of Custody.,"
Rev. 0, Las Vegas, NV.

Bechtel Nevada, 2000b. Organization Instruction OI-2152.108, "Soil Sampling,” Rev. 0, Las
Vegas, NV.

Bechtel Nevada, 2000c. Organization Procedure OP-2151.304, "Radioactive Waste Tracking,
Handling, and Management at the NTS," Rev. 2, Las Vegas, NV,

BN, see Bechtel Nevada.
CFR, see Code of Federal Regulations.

Code of Federal Regulations. 2001. Title 29 CFR Part 1910.120, “Hazardous Waste Operations
and Emergency Response.” Washington, D.C.: U.S. Government Printing Office.

DOE/NV, see U.S. Department of Energy, Nevada Operations Office.

Federal Facility Agreement and Consent Order. 1996 (as amended). Agreed to by the Nevada
Division of Environmental Protection, the U.S. Department of Energy, and the U.S.
Department of Defense.

FFACO, sec Federal Facility Agreement and Consent Order.
NAC, see Nevada Administrative Code.

Nevada Administrative Code. 1999. NAC 444.818, Limitations and site requirements. Carson
City, NV,

U.S. Department of Energy, Nevada Operations Office, 2000a. Corrective Action Investigation
Plan for Corrective Action Unit 262: Area 25 Septic Systems and Underground Discharge
Point, Nevada Test Site, Nevada, DOE/NV--629, Las Vegas, NV,

U.S. Department of Energy, Nevada Operations Office, 2000b. NV/YMP Radiological Control
Manual, Rev. 4, DOE/NV/11718--079, Las Vegas, NV.

U.S. Department of Energy, Nevada Operations Office, 2001. Corrective Action Decision
Document for Corrective Action Unit 262: Area 25 Septic Systems and Underground
Discharge Point, Nevada Test Site, Nevada, DOE/NV--744-REV 1, Las Vegas, NV.

U.S. Environmental Protection Agency. 1996. Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods, SW-846 CD ROM PB97-501928GEI, which contains updates
for 1986, 1992, 1994, and 1996. Washington D.C.

29



CAP -CAL 262
Secuon: References
Revision: 0

Date: June 2002

THIS PAGE INTENTIONALLY LEFT BLANK

30



APPENDIX A

ENGINEERING SPECIFICATIONS AND DRAWINGS



THIS PAGE INTENTIONALLY LEFT BLANK



NATIONAL NUCLEAR SECURITY ADMINISTRATIONITIT

CAU 262 REMEDIATION

AREA 25
T T | T

WBLED POR CONSTRUCTION #1142
L
1

DRAWING INDEX

DRAWING NUMBER DRAWING TITLE

TITLE - COMMON
0I0E2-026-078-T1  REVO TITLE SNEET

. 0J062-026-078-T2  REVD GENERAL NOTES, LEQEND & SYMROLE
0R082-028-074-T3 REV D ARMREVIATIONS

f_————i;&
e
"

CIViL - COMMON L|
02062028-478-C1  REVO FENCE & BIGN DETALE L

CIVIL - RMAD (CAS 25-05-03)

01082-020-078-C2 REV S AREA 26  SITE AND DEMOLITION PLAN
X 02051-826-074-C3 REV S AREA 28  ORADING PLAN
L i 03082-026-978-C4 REVO AREA 2%  BECTIONS

GIVIL - TEST CELL “C” (CA$ 25-05-08)

€I062-038-070-C8  REV O AREA S  WTE AND DEMOLITION PLAN

02062.026678-08  REVD AREA 25  GRADING PLAK

03081-0284TBCT  REVO AREA 35S SECHONS TEST CELL "C*

POSTED LEACH
FIELD SEE
DRAWING C5

. o
.

RMAD POSTED

CAll 262 REMEDIATION
TITLE SHEET

SCOPE OF WORK ;E?Ecl;l RTVEIIL h? G C2 ‘ E
CONSTRUGT CLOSURE CAP AT RMAD POSTED LEACH FIELD AND TEST CELL "C" POSTED
LEACH FIELD AFTER GROUTING DMETRIBUTION SOXES, MONTORING TUBER AND FiLLING | g [
WATH BOIL EXPERIMENT BOXEER. REMOVYE AND DISPOSE OF EXUSTING FENCING AND INSTALL \ ! (7]
NEW CHAIM LINK FENCING AND BIGNE AT BOTH KITES. AIPRAP AREAS FOR EAOEION E—‘
'"""““ \LL\ :
PROJECT NOTES - ;

ALL CONSTRUCTION FEATURES, MATERIALE, TESTS AND DETAILE SHALL CONFORM TO
“USDOEMY STANDARD BFECIFICATIONS, DATED DECEMBER 1804". FOR BTANDARDS
REFERENCED ON THIS PROJECT. BEE THE NTS CVERMEAD FOWER LINE BTANDARDS.

8

- v

As VESAR, v FUISD-RE1Y

ANAY

NEVADA TEST SITE CAUTION NOTE!

NOT TO SCALE IHFORMATION SHOWN ON THESE DRAWINGS MIGHT NOT REFLECT
CURRENT CONINTIONS OF FAC.LITY OR SUSSTRUGTURE, PEREONNEL GHALL USE
CAUTION WHEN PERFORMING WORK BASED ON THE EXIITING
INFORMATION BHOWN ON THE DRAWINGS.

£0A Be8A1 L.

Bechtel Navada

02052-025-078-T1

L - -U

[] T | . [ | . 1 E) | 2 | 1
D302 12140 PN @ DU S e Rowd_ calal T dpn




] 3 ! 2 I

1 | 7 i b
STANDARD CIVIL SYMBOLS, LEGENDS AND NOTES :
GENERAL NOTES DEMOLITION NOTES LEGEND & SYMBOLS H

f.

DO NOV SCALE DRAWINGS, NUMERICAL DIMENSIONS SHALL TAKE PRECEDENCE.

. WHEREVER MATERIALS 08 EQUIPMENT ITEMS ARE SPECIFIED BY BRAND NAME AND/OR MODEL NUMBER,

ALTERNATE FRODUCTS, EQUAL IN QUALITY AND UTILITY TO THOSE SPECIFIED, MAY BE USED SURJECT TO
APPROVAL OF BN OESIGN ENGINEERING.

. ALL OF THE CDNSIRUCTIOI SHOWN ON THESE DRAWINGS 1§ NEW AND INCLUDED IN THE CONTRACT UNLESS

SHOWN “EXST" OR "NIt

. ALL CONSTRUCTION INTERFERENCE SHALL BE REPORTED T 8 DEBIGN ENGINEERING FOR RESOLUTION

PRIGR TO PROCEEDMNG WITH THE WORK IN QUESTION.

. LATEST EDITIONS OF REFERENCES CITED IN THESE NOTES GHALL APPLY.
. DESERT TORTOISE SHALL 8E PROTETED N ACCOIDAICE WITH EXIETING

REGULATIONS AND COMPANY PROCEDURES

CIVIL NOTES

BASIS FOR HORIZONTAL CONTROL: NORTH AMERICAR DATUM 1927, NEVADA §TATE
COURDINATE SYSTEM, CENTRAL ZOME. BABIS FOR VERTICAL CONTROL: NORTH
ngEICAI VERTICAL DATUN 1929, NEVADA STATE COORDINATE BYSTEM, CENTRAL

. ALL EXISTING UNDERGROUND UTILITIES WITHIN THE CONSTRUCTION 8ITE Sﬁlélé BE

LOCATED BY WEANS OF AN ELECTROMIC METAL DETECTING BEVICE AMD

. ALL GRADE ELEVATIONS SHOWM ARE FINISH ORADES, UNMLESS OTHERWISE WOTED.
gg:gr"lgi ELEVATIONS MUET BE ESYABLISHED WRERE REQUIRED FRIOR TO FINAL

. ALL FILL SHALL BE COMPACTED GRANULAR MATERIAL, FREE OF TRASH, ORGANIC
MATERIAL, OR ANY OTHER CONTAUINATION.

- REMOYE LUMPED BUBGRADE BOIL AND ROCKS OVER # INCHES IN DIAMETER.

. EXCAVATION SAFETY PROCEDURER SHALL BE IN ACCORDMICE WITH 8N COMPANY
DIRECTIVE CD-0444.021 REV § (EXCAVATION AKD PENETAATION).

. STOCKPILE EXCAVATED MATERIAL TO A HEIGHT NOT TO ENCEED 15 FEET.

- TEMPORARY PERIMETER FENCING SHALL BE PLACED AROUND CONSTRUCTION SITE FOR
SAFETY AND ACCERS CONTROL.

SUBMIT A FIELD BURYEY SHOWING DIMEKSIONS, LOCATIONS, BEARINGS, AND ELEVATIONS
FOR THE FINAL CONFIGURATION OF $ITE A§ BHOWN ON THE ENGINEERING DRAWINGS.

. BURVEY DATA SHALL BE SUBMITYED TO EMGIMEERING IN ASCI! FILE FORMAT AND CONTALK
SUFFICIENT DATA POINTE YO CREATE IG TAL YERRAIN MODELS (DTM) OF SITE TO FACILITATE
AS-BUILDING OF THE PROJEGT DRAWING

- ALL COVER FiLL MATERIAL SHALL BE COMPACTED TO 00% OF MAXIMUM DENSITY (A MINIMUN
INPLACE DENSITY OF 112 PCF}, AS DETERMINED BY ASTM D1S5T, FILL MAY BE COMPACTED
IN 12 INCH umr MUM} LOOSE LIFTS. DENSITY YEATING WiLl BE PEAFORMED WITH THE PROBE
END WITHIN 2 INCHES FROM THE BOTTOM OF THE LIFT. DENSITY TESTING WILL SE PEEFO“ED
AT 4 RANDOM LGCATIONS PER LIFT,

. WHERE DEMOLITION OCCURS, THE CONTRACTOR BHALL PROTESCT EXISTING STREGTUIEI

DOORS, ELECTRICAL SYSTEMS, AND MECHANICAL SYGTENS FROM BEING DAMAG
PROTECTION SHALL BE [N THE FORM OF DUSYT COVERS, BARRIERS, OR GTHER NEANS
DEEMED APPROPRIATE.

. ALL DEBRIS, NON-SALVAGEABLE MATERIALS, AND EXCESS SPOILAGE SHALL BE REMOVED

FROM THE JOB SITE AND DISPOSED OF AT THE NEAREST APPROVED SANITARY LANDFILL.
ALL SALVAGEABLE MATERIALY NOT REQUIRED FOR THIS PROJECT, AS DETERMINED @Y
THE UBER, SHALL BE DELIYERED TO PROPERTY MANAGEMENT FOR THEIR DISPOSITION.

. ANY WASTE MATERIAL DETERMINED BY THE ENYIRONMENTAL COMPLIANCE OFFICE OR THE

INDUSTRIAL WYGIENE OFFICE TO BE HAZARDOUS SHALL RE DISPOSED OF IN ACCORDANCE
WITH THE!R REQUIREMENTS.

- ANY WASTE MATERIAL DETERMIMED BY THE WASTE MANAGEMENT DEPARTMENT AND

RADEOLOGICAL CONTROL ORGANIZATION T0 BE RADIOLOGICALLY CONTAMINATED SHALL
BE DISPOSED OF IN ACCORDANGE WITH THEIR REQUIREMENTS.

CONTRACTOR SHALL VERIFY ALL DIMENSIONS AND CONDITIONS PRIOR TO DEMOLITION.

. ALL DIMENSIONS SHOWN ARE FOR ESTIMATING PURPOSES AND AS A GUIDE TO SHOW THE

EXTENTS OF DEMOLITION.

« ALL WORK SHALL BE SCHERQULED TO PROCEED IN A NANNER AS TO CAUSE MINIMUN

DIBTURBANCE TO PERSONNEL AND EQUIPMENT IN AND AROUMND THE BHTE AND
SHALL MAINTAIN SAFE WORKING CONDITIONS AT ALL TIMES.

SYMBOL DESCRIPTION SYMAOL DESCRIPTION
: ;;:'::: NEVADA STATE CODRDINATE SYSTEM - EXISTING AREA LIGHTING POLE
KO1*30°30°F CENTER LINE BEARING o} EX/STING POWER POLE
------ (3535} ------  EXISTING CONTOUR RS
35 ————  FIISH CONTOUR :...... EXISTING PAVEMENT REMOVAL
{3034.00) EXISTING SFOT ELEVATION

(2777727 77777) EuSTING BUKLDING OR STRUCTURE

EXISTING CULVERT

FINISH GRADE ELEVATION

5+00
- ~~——  CENTER LINE WSTATIONS
| e —— 1Y 21
= = = = = = —  AREA BOUNDARY LINE
_— (!
TTITTITTITTITTITT ERISTING DIRT ROAD ¥ EXISTING FENCE
——77r—— 777 EDGE OF EXISTING ASPHALT PAVING NEW FENGE
——we———————  EDGE OF NEW ASPHALT PAVING G‘. EXISTING BURVEY MONUMENT
EDGE EXISTING CONCRETEPAD UG- EXISTING COMMUNICATIONS UNDERGROUND
VATRERIINRAYAYS  EMSTINGEARTH PO - EXISTING POWER OVERHEAD
ENESSTREEEEGss  AGGREGATE BASE COURSE. . _._ PUG - —— EXISTING POWER UNBERGROUND
r—— e — EXIGTING FLOWLINE @ W ---—-—- EXIBTING WATER LINE Wi§IZE
R S EXISTING BEWER LINE WiSIZE
——e—ver —mm——  KEW FLOW LINE
] EXISTING VALVE
@ OR ® \O/ EXIBTING HYDRANT
omn. oa SECTION CUT
SAKEN & DRAWN [ EXIBTING POST INDIGATOR VALVE

ON THE SAME SHEET

Vel ﬁ)escnfrlﬁr?cmou
\g2/

\\/ SHEET NUMBER WHERE
SECTION IS DRAWN
1 COR A DETAIL OR SECTION TITLE

TEMPORARY TRAFFIC CONTROL SIGN
OR PERMANENT ROAD BiGN

DELTA {CENTRAL ANBLE)

> &

BARRICADE

NEW SUARD RAIL

‘ TRAFFIC CHANNELIZATION DEVICE

O

DETAIL OR SECTION

IDENHFICATION ITEM CALLOUT

SHEET NUMBER WHERE @

DETAIL OR SECTION §2
1§ TAKEN

~

REFERENCES

TITLE SHRET

22082-028-070-T1

EESUED FOR CONSTRUCTION 81 T2
v

H
o ¥
o 'gasl
o "}E
~ “;

CAU 262 REMEDIATION

GENERAL NOTES, LEGEND & SYMBOLS

} NEVADA TEST SITE

AN

aN

Bechtel Nevada

I v ey

PO BSX SEAIE LAE VERAS, B MaTeI.0d21

1
g
3

L]
o

051302

102 o8 Pt G628 2500w _dutaild dgrt




ABBREVIATIONS 5

GENERAL

CIVIL

ABBREYIATION

ABOYE FiNI3M FLOOR

ABOVE FINISH GRARE

ADMINISTRATION

AGOGREGATE

AlR CONDITIONING

ALTERKATE

ALUMINUM

AMERICAN NATHONAL
STANDARDS INSTITUTE

AMERICAN 30CIETY FOR
TESTING AND MATERIALS

AMENICAN BOCIETY OF
SANITARY ENGINEEKS

AMERICAN WATER WOAKE
ARFOCIATION

ANCHOR BOLT

AND

APFROVED

APPROKINATE

ARCHITECT/ENQINEER

ASRERTOS CEMENT PIPE

ASPHALT

ASPHALT CEMENT

AT

AUTOMATIC

AUKILIARY

- AVERAGE

BELOW FiNISH GRADE
RTUMINOUS

nocK

SLOCKING

BORENOLE

#OTTON

SRAGING

BRACKET

BULDING

BURIED CAMLE

CAST INON

CATALOG

CAULKING

GEILING

CEMENT

CENTER

CEMTER LIME

CEMTER TO CENTER

CIRCULAR

CLEAR

CODE OF FEDERAL AEGULATORS

coLumN

COMBINATION

COMMUNICATIONS

COMPAATMENT

CONCRETE

CONCRETE MABONRY UNITS

CONMECTION

COMOTRUCTION

CONSTAUCTION JOINT

CONSTRUCTION BPECIFICATION

CONTINUATION/CONTINUOUS

CONTROL JOINT

COPPER

CQRNER

CORPORATION

COUKTERBUNK

COUNCIL OF AMERICAN
AVILRING OFFICIALS

CUnIC FROT

CUBIC METER

SUNG YARD

DATED

DETAIL

DEGREE

AEPARTMENT OF ENERGY
DIAQONAL

DIAMETER

DIMENEION

AR
AFF
AFG
ADMIN
AGOR

-]

CAY
oLNg
e
-1 ]
cTR

»
cTOC
Clag
CLR
CFRL
coL
coMa
coMMIc
COMPT
[4-1 1
cmu
CONN
CONSTR
(]

CON SPEC
-] 34
cLl

cw

cor
conrp
4T

cABD
cFY
o
oy

3¢
DET
DEG
DOE
BiAS
BiA
oM

DOUBLE
bown
DRAWING
DUCTILE IRQN

EACH

EAST
ELECTRIC/ELECTRICAL
ELECTYRIC HEATER
ELECTRIC WATER COOLER
ELECTRIC WATER HEATER
ELECTRIC UNIT HEATER
ELEVATION

EMERGENCY

ENCLOSURE

ENQIMEER

ENTRANCE

EQUAL

EQUIPMENT

EXHAUST

EXINTING

EXPANGION

EXPANBION JOINT
EXPORED

EXTERIOR

FAGILITY
FAGTORY MUTUAL
FEET

FIBER OPTICS
FIELD

FINIEH

FINIGH FLOOR
FiNIAN GRADE
FIRE

FIRE ALARM CONTROL PANEL
FIRE MYDRANT
FIRE FROTECTION
FIROT

FITTING

FIXTURE
FLANGED

FLOOR

FooT

FaoTING
FOUNDATION
FUTURE

GAGE OR GAUGE
QALLONS/HOUR
SALLONMMINUTE
SALVANIZED
SALVANIZED IRON
SATE VALVE
QEMERAL
SOVERNMENT
SOVERNMENT FURNISHED
EQUIFMENT
6RAGE
SRATING

HAND RAN

HALARDOUE WARTE

MEATING, VENTILATING AND
AR CONDITIONING

HEHIHT

HIGH POINT

HORIZONTAL

HORSEPOWER

HOUR

INCH

INSIDE DIAMETER
WSULATION
INVERT

JOINT

LAVATORY

oL
oN

[-]]
£A

E
ELEG
EH
EWC
£wh
EUH
EL
EMER
ENGL
ENGR
ENTR
EaL
EQPT
Exdt
EXST
€xr
Exp v
Exr
EXT

FACIL

T
FO
FLD
FNSH
FF
L]

FACP
FHY
P
117
14
FXTR
FLd
FL
FY
fTa
FDR
#UT

aa
[12]
ar
QALY
ALVt
eV
GENL
QeyT

GFE
WR1G

HNDRL
HAT W

HYAC
HGT
KPY
oz

HR
I

1]
HEUL
Wy

4T

LEFT

LENGTH

LIGHTING

LINEAR FOOT

LINEAR METER

LIQUERIED PETROLEIM QA%
LoNG

1L0W POLNT

HALHINE
HAGMETIC
MAINTERANCE
MANHOLE
HANUFACTURER
MANUFACTURING
MATERIAL
MAXiMUM
MECHANICAL
MEMBRANE
METAL
METER/METRIC
METRIC TOM
NEZZANINE

MILE

WILIMETER
WILLION QALLONS PER DAY
HiNiee
MISCELLAREOUSE
MOUNT(NG] {ED)

NATIOMAL FIRE PROTECTION
AREOCIATION

WATIONAL PIPE THREAD

HEVADA

NEYADA TEST SITE

MON RIEING GTEM

NOMINAL

WORMAL

NORTH

NOT IN CONTRACT

NOT 7O SCALE

HUMEBER

QCCUPATIONAL BAFETY AND
HEALTH ADMIRISTRATION

ON CENTER

QFENING

OPHFORITE

DUTHDS® DIAMETER

OUTHIDE ETEM & YORE

OVERHEAD

PAIN

BAVEMENT

PLATE

POINT

POLE

POLYVINYL CHLGRIDE
FOUNDS
POUNDE/SOUARE FOOT
FOUNDIEQUARE INCH
POWER

POWER POLE

POWER OVERHEAD
POWEN UNDERGROUND
FREFARRICATER
PREBSURE

PROJECT ENRINEER

QUANTITY

RADILE

REFERENCE

REINFOACED CONCRETE 80X
REINFORCING

REGUHAED
REVIGIONE/REVERSE

RIGHT

IGID $TEEL

AOAD

MISC
#T{AHM

NFPA
(4]
uy
TS

L LY
NOM
HORM
L]

L 11+ ]
uTH
LN

O5HA
oc
orNg
ore
1]
LI
avHd

(4]
HYMT
L

L4}

[

we
(11]
(23]
Lt 2]

’

(13
L]
MG
PREFAR
PREES
"

ary

RADIR
REF
RED
REINF
REQD
REY

A00F

AOQF DRAIM

ROQF DRAIN OVERFLOW
ROGM

ROVGH

ROUGH OPERING
ROUND

BAMITARY SEWER
SCHEDULE
SECOND
SECTION
GHEET METAL
SHMILAR
SQUTHISEWER
SPACE

SPARE
SPECIFICATION
SrigoT
SQUARE
STANDARD
RTATION
STEAM

STEEL
sudadane
SUBETATION
SYMMETRICAL

TANGENT/TELEPHONE
THICK

TEMPORARY

TOF OF CONCRETE
TYFICAL

UNDERGROUND
UNDERWRITERS LARORATORIES
UNFINIBHED

UNIFORM BUHLDING CODE
UNIFORM PLUMBING CODE
UNITED GTATES

UNLESS OTHERWISE NOTED
UNLESS OTHERWISE SFECIFIED
URHIAL

yAaCUUM
VENTILATOR
VEATICAL

VITRIFIED CLAY PIPE
YOLUME

WATER CLOSET
WATERPROOF
WEATHERPROOF
WEIGHT
WET/WATER/WASTE
WDTH

WTH

WHTHOUT

YARD

VAC
YERT
YEAY
L[4
VoL

we
WTRFRF
wr

w
wio

Yo

ASGREGATE
AMERICAN BOCIETY OF
CIVIL ENGINEERS
ARG LENGTH

BEGIN CURVE
WEGIN VERTICAL CURVE
HITTON OF SLOPE

CONTROL FOINT
CORRUGATER METAL PIPE
CORAUBATED METAL PIPE ARCH

END CyRYE
END VERTICAL CURVE

HIGH POINT
KHIGWWAY

LINEAR FEET
LINEAR METERS

STATE OF NEVAGA

BEPARTMENT OF TRANSPORTATION
WORTHEAST

HORTHWEET

FQINT OF CURVE

POINT OF INFERSECTION

POUIT OF TARBENCY

POINT OF YERTICAL CURYE

POINT OF YERTICAL INTERGECTION
POINT OF YERTICAL REVERERE CURVE
POINT OF YEATICAL TANGENCY

SCUTHEAST
sLorl
EHOULDER
SOUTHWEST

TOP OF NANHOLE

VERTICAL CuRvE

REFERENCES

AGGR
ABCH
L

i
C
"0s
CONT PT
Cup
CHrA
i€
we
HI PT
HWY

LF
Ld
NooT

e

M

rT
(414
Ladl
FYRC
Y

5
SHLDR
"

TuM
Ve

“mconmcno;mrm
L
|

ATy
IBGSACTT
o

Glizfoa

AP B
] x
Cotis
“ann.l

(Y74
JET

AREA 25

TITLE SHEET

02082-028-078-T1

5 g
3 =
-
<
3 9
i
:
& g
=
NI
- < R
SN
i |2l
02052.025.078-T3

061302

5102 28 PM GAIO2052a 7 Rcel_duiei.don




1°0°

o
FULL FABRIC HEIGRT

45" QUIRIGBER

/

ADJUSTASLE CORNER

CLAMP (TYR)

3 STRANDS 7 PQINT

LV SARAED WHKE

(118

A7\ @ oc (rve)
i -
—4 . — VAN . P
/. + [N TERMINATE BARGED WIRE
2 0 A o SIS e Vemiaa pot
L« \ St N 00 PIF
I \__T* SLEEVE COUPLING FOR : L E
v e (Tvh 0P RAIL
1710 OB CORNER “" ralL 38°0C (763
\__#GA 2° WIRE
WESH (TYP}
F~

124 "x 34 HIN

ETRETCHER BAR
& GANDE 12' OG

168" 00

PIPE BRACE

LENE POST

Tt

2718 * 0D TERMINAL

[ [+] 21

CONC TG BE FROWELED

FENCING NOTES

-

. CENCRETE SHALL DEVELOPE A MINtMUM COMPRESSIVE

STRENGTH NF 3000 P I I8 DAYN AND BHALL CONFORM
TO LATEST AC) CORE.

. FEMOE SMALL EXTEND WITHIN 1 INCHES OF FIRM GROUND.
. ALL FENCE FOSTE BHALL BE BEY ik CONCRETE. ALL Pulfl.
LA AHD

G OTHER ETRUCTURAL MEMBERS ENALL BE
LOCATED HEIDE THE ENCLOSED AREA.

. # GAGE ALUAIRLE OR 11 GAGE OALVANIIED BTEEL TI WIRES

12 INGHES GC AT POSTE AND 2¢ INCHES OC AT TGP KAWL AND
BOTTOM TENSION WIRE

. FEMCE MATERIALE.

. BTEEL ITEMS, INCLUCHMG POSTS, TOP RALLS AND BRACE RAHE
BHALL BE HOT-DIP GALVANIZED, SCHEDULE 40 FIPE. ALL
ETRETCHER BARS AND RANDS SHALL SE ROT-DIF GALVAMIED.

. IRON ITEME, INCLUDIWG POBT TOFS AND FITTHIGS SHALL $€
WROUGHT ON MALLEARLE IRON, HOT-DIP GALVANIZED.

€. CWAIN LINK FARRIC SHALL € P GAGE IN 1* MESN HOT-0IF
QALVANIZED.

-

. BARBED WIRE SHALL CONSIST OF 3 STRANDS OF QALVANIZIED

BSUED FOR CONSTRUCTION 847A2

(TR
$MODTH & SLOPED TO 1 SWARTED 13 112 GAGE CARBOW BTIEL SAKDE WAALL 8 14 SasE
. é‘ 4 80TTOM BRAIN (TYP) o GALVARIZED 3 FOINT PATTEAN ON APPROSINATE & CHNTERE
~ TIE WikE EXBT GRA
= / 4. FENCE GROUNDING.
- =TS L jl' USER SHALL DETERWIN If GAOUNDING OF NEW CHAIN LINK H
I R .
. H' T. BaN PANELY o &
BiE IEI f%%%t&ell’.‘ﬁ S10K FANELE RUALL DE ATTACHED T0 FENGE FARRIC o T
il Ol . |
i N ig
" ™!
- o [ o~ - £
VARIES {10-0" WAX) e ' VARIES (10'10° MAX) ! o ¥
TYPIGAL CORNER PANEL TYFICAL LINE PAREL = TYPICAL TERMINAL PANEL E £
. REFERENCES N )i
[laid TITLE BHEET S2052026-4T8-T1 i I:ﬁ
i 1
TYPICAL FENCE DETAIL @ i ]
NOT TO BCALE c3, o w h
I!’: SRR Bt
e l_ I i
&
. accens TERMINATE SARBED WIRE g
I @ TERNIKAL POST
i 2
: YT M <
ey i el —
o A 2% _arenmE H \ § g
¥ 04 2° WIRE Lo TIE
{ “uoA e o e ! g
2T/67 00 GATE 8 =
5 rosT | R | | #32° BOUARE E 9
I o | foke 2 2
2|2 PiPE BRACE CORRER & CRMTER g -
ME O ey U 1o “~__LOCK KEEPER L} uaon ne \ 4 ] = wi
= [T
: ‘:;;;,.*:.“fm 3 fiats Tebdidue | WARNING. 5 o
2 0D GATE -
R I -
/ B¥ mapenor AR, NO Exc:AVAno:\
AL o W ALACK LEFTERIKG . AND/IOR REMOVAL §
e OF MATERIAL 18 N1 12" WIGH LETTERING &
IR =u PERMITTED =z
=z PLUNGER i) CONTACT: .
xls ;i: : Ghrch i - e B e e =
wiE W= SEHES MEVADA OPERATIONS OFFCE ¥ -] 4H
i »e m"&“{'.“ﬂ:_ﬁ“&“::m‘:_‘m M4 WIGH LETTERING g) -l
F' - iy 78 ame-Tva g H
| ;§ =t
H
L H
L ra: " i 1 B
TiR 7] .,ig ] i
=1 H
TYPICAL GATE DETAIL 7y TYPICAL SIGN DETAIL___ !a! =t
HOT T0 ECALE cs. co NGT TO SCALE c3. ce
=T
02052-025-078-C1
3 ar L4 0
[ ? | s s [ | 3 2 |
prvav.-s 010237 GidpmG2052a25i0ed_deiatct dgn




HUE & TAGK

N TR 152,48
E B8 34442
ELe 306033

BED FOR CONSTRUCTION 84 742
L.
A

PROJECT
LOCATION
UM RUA PT 03
HUB & TACK
G N THO,924-28
G ENLTRIIE
- Ele 306488 L(
. L A :
KEY MAP =
EXOT S¥ GATE \‘.‘ BCALE : NTS 1 E'
T8 BE REMOVED <k o
(SEE DENG NOTE 2 K 2
bWe ¥, ! ™ Eg €
E KEY NOTES =
_— -
I3
g ¥ yT -
lllll G SLEAR-GUT EKINTING STHEL REUTADN MOMITOAING HIPE BTUS-UP N 55
(A} CUT BTEEL PIPE GFF PLUGH WITH EXIKTING GAOLIND. ’
0] FLL BTERL MPE WITH SRDUT Mik DESIGH THOWN SELOW. 3
HLGC (CC-A) R-1 238
WATERIALS LEBGY FT ) E
CHEM COMP 12.00
rC, TYPE N e Ei"
w00 1a £
FLY ARM .10 |
CONC SAKD A-1 "1
rr vis
RATARBER 9.17TFLOZ
L exate WATER 1 §
7 ‘:‘,‘f NOTH: 000 #81 AT 14 O4vs &
EXST PEMCE B oo PIARITY - 4 ey g )
150K REVOVED _ : i §
3 . 7 Hag
{set vewo m‘-n'! LI ““-,_\ I FIRAL BET 8 WRS § E 5
: LXET WOCDEN_ {61 THE GROUT SHALL BE PLACEO INTO THE PIPE UNTH. IT OVERFLOWS
A i R A R AL R 33482
CZD ERIATING DURIED WODOEM ROKES {TO NE FILLEC W/COMPACTED Ll
BUITABLE NATIVE MATERMAL, I8 PLAGE, BY 4 COMSTRUCTION). g Q
(3> EXINTING DISTRUBUTION BOX TO BE GROUTED IN MLAGE BY BN 3 %
CORSTALUCTION WHLEC (CC-A) A-1). p o <
a o
REFERENCES 'g 7
T 03082 -028-074-T1 TITLE BHERT
03642-028-078-22 GRADING PLAN é
\un uo:noma @‘ g §
PIPE (TYP 13 mcu_® E E H
IR b . " EXET VALVE 0 ii t ;
- TTFE GNENOWN 1] H
._‘ ! .51 B
LTS HE
)
- M F
SITE AND DEMOLITION PLAN SO TuE Q j 1o
CNE: rexd o'_;__ss = oo g ol bl B
a3y L1~ ]
{CORTOUR INTERYAL = 1 FT] 02052-025‘073-02
e o -~ 0
s | 7 | ] | O | 4 ) 2 | 1

010205 PM a: dgR




__¥ WIDE RIPRAP
TWALE

EW 12° WIRE —
A el

3 . mm“;’:;_ r

ey
e

Vo fentama
N Tlﬂ.lﬂl.li-.."-: \ ' -
E .:.'“.J‘; 5 ~ "l _y_-i e eA? -._!J-\,JI-"-‘ "*. o
sl Seaed v '\é.

Fatiatas ? a8 ..

1 ek gy S

RIPRAF OUTLEY

COR FENCE

W TE2.002.19
Enien

MW COR PAD »
QRADING SRID B8
W TH0,THL.AT

E BIE. B0 4T

g uirg
1621

. APPROK LIMITE .

“OF EANTHWORK S~

E!,LA!&;_./
& awmronT

12° THICK RIPRAP
FRGTECTION

13* THIGK RUMRAP "

PAOTECTION —\

COR FENCE

N T50,3M.2¢
B 435, 742,00

ME COR FAD
N 750,819.34
E 035.743.45
FOO3LLTE
BRELL AL

RIPRAP ROCK GRADATION
% PARLING BY WEHIWT e

W

18 TRE

) v [ m

Al T

* ROUMDED TO THF NEAREST INGH
* WEIGHT OF BANERICAL STONE = 110 LA/CY FT (LOOBE NATERIAL}

* WEIGHT OF FING AQSRESATE CUSHION (0.187 JNCH PARFICLE $428)
« 00 LB/CY FT (LOOKE MATERIALL

NQTES

1. GECTERTILE FILTER FARRIC SHALL BE FLACER NEFORE RHF-RAP.
GEOTEXTIE JHALL BE NONWOVEN MEEDLE PUNCHED WITH AN
APRARENT OPEMING BIZE (AOE) OF LERS THAN DA EQUAL TO témm.

1. AN LAYER OF FINE AGGREGATE PER GLARK COUNTY AREA
NEVADA WNIFORM STANDARD SPECHICATIONS FDR PUALIC
WORKS CONSTAUCTION CFF-RITE IHPROVEMENTS $ECTION
7050083 SHALL AE PLACED O TOP OF FUTER FABRIC TO ART
AB A CUBMIDN WHEN PLACINS RIP-RAP.

5. CLAGE 108 RIP-RAF BHALL BE HARD, DURABLE, ANGULAR IN BHAME,
FAEE FROM CRACKD, NAWE A MIHMUM SPECHIC SRAVTY OF 119,
AND PLACED N LAYERS FAGM LARGEST T0 ERT DIAMETEN
ROCK Mok L.8.05.

@k BMALL
PROPER FEBDHIG FER MDOT SPECIFICATION 1648

JSBUED FOR CONSTRUCTION 811702
L]

[¢

MR
11 S
‘hfﬂh L/ M MID-POINT

ESTIMATED QUANTITIES

OESCRIPTION ary umT
NATIVE FILL MATERIAL 45“- [-34
7' HIGH QHAIN LINK BECURITY PENCE 0 LK
12' WIDE CHAIN LINK GATE 1 KA
CLASS 150 RIFRAP ™ cY
SIGN PANEL 4 EA
FINRE AGGREGATE CUBHION ”» oY

NOTES

1. MO CUT AND FILL FACTORE ARE APPLIED TO
FROVIDED

QUANTITIES.

2. QUANTITIES FROVIBEDB ARE FOR BECNTEL

NEVADA EATIMATIND PURFORES DMLY, ITEMS
LISTED ARE NOT ALL INCLUGHVE,

A3
o
<3

A TN
L4
[ )
WA

AREA 25

CAS 250503
GRADING PLAN

CAU 262 REMEDIATION
RMAD LEACH FIELD

REFERENCES

VITLE SHEET 92082.026-078-T1 E

i

w r.;t:a : é

NOIF0 50244 G

AL o

prinkh 2
3 £OR FENCE 3 ; - —‘.ﬂ Q-
-l | 2y ! Bl
y e AT ¢
T . m . A lluunnf_: ! a 1
e SRR '45 ISk
-l wing E
GRADING PLAN !’ii e £
SCALE : GRAPHIC SCALE !a! -y H
0w » ) 10FEET (-1 K

.20 [
[OCNTOUR INTIRMA » 1 FT) 02062-025-078-C3
T » L] 0
[ | 7 E L] L l + I 2 I

ori4aPd G dgn




’ | r L s ! 5 ] + l 2 L
i
H w o | F 4 | Y .
e KEY NOTES i
@ BEE GRADING GRID FOR FINIBM GRADE ELEYATIONS. DWd C3. i
¥ FINISH BRADE o o Jeee -
SLOPE
?:V::FE“E"'\ _ s Doy . '{ VARIES e \ " o
™ / '/ - / \M
7 //, 77 " // /’/ ¢ EL {TYP)
Gs s s \"/ 7 ///% / ansE
I /e
weerexsr / /uore L couracren sumane \Jfﬂﬂlﬁ NEW FENCE - g i
EL (TYP) TVARIES WATIVE FILL MATERIAL ORADE (Temy E
] . 1 NN
FINIGH QRADE
- 1 / 8 [
7 -
SECTION . meane L Y | VA -~ s
g APPROX EXET
SGALE : HORIZ +°= 30", VERT 1°= &' @c. e A =
FINE AQQREGATE
DETAIL
SCALE : NOT TO SCALE
:\ . x w = L4
FINIZH GHADE
—_ P anhi i —
1S
ueET exgr/
EL (TYP)
VARIES T
\ meer £xa1 =z .
EL(TYP) 3
Ed .0
o
8 g Z
B34
SECTION & g 3%
SCALE : HORZ 1"+ 20", VERT 1°= &' @c’ g
REFERENCES =
TITLE SHEET 53063-026-870-T4 E |
o
=
=y -
) § B
GRAPHIC SCALE Q .§ E : .
8t 1 12 FEET E; =z
PHIEY
GRAPHIC SCALE gaz QF
[} 10 20 40 80 FEET Q *
™ ™ ' T
1.2 02052-025-078-C4
M_T_"T-_v-o-_
[ 7 { ] I s { + I 2 |
oatanz orot2sPM G an




gxaTFeMcE

T0 RE REMOVED ..
(SEE DEND NOTE 2 e . BigRy
PWE T2)

A" RUN & TAGK
. W T67.630.94

{ € $14,640.07
EL e M0.Te

EXST DISTREBUTION
@5 [

EXGT FENCE __

T 9E REMOVED
{KEE DEMD NOTE 2
wo

¥CP DRAIK .
MEEATYP)

\ R L
-  PLACES -

HACKAES

pRoJECT |
LOCATION KEY MAP
BCALE : NTS
KEY NOTES

(1) CLEAN-CUT EXISTING STEEL MEUTROM MOMTORING PHE STUB-UP
AS FOLLOWS:

{A) CUT STEEL PIPE OFF FLURH WITH EXIETING GROUND.
() FILL STEEL PIPE WITH GROUT MiX DESION SHOWN BELOW.

HLGC (CC-A) R-1

| - -

BSUED FOR CONSTRUCTION 81742

if .l. MATERIALS LOWGY FT
CHEM CONF 12.00
e P, TYPEN) (X'
EXET COMG . Wb 24
EnaNNEL / FLY ASH i
! GONG SAND A-t Ry
(11 018
RETARDER 077 FL OZ
: WATER 2240
N AT NOTE: 3000 4L AT 14 DAYS
/o SuMp 140 AT NED
S Vs B AL =3
- wisrgese o FINAL BET § WAS 8 o,
\ EL""-::“"' {C] THE GROUT SHALL BE PLACED IKTO THE PIRE UNTIL IT OVERFLOWS é e =
e bR LI INTO THE FOOTER ANG FILLED 10 GRADE. #Q BFECIAL FINIEM IS (e
Ao B i REGUIRED, LEVEL AND LET CUAR.
N (2D EXISTING DISTRIBUTION BOX TO BE HROUTED il FLACE é S g E
\\ Y BN CORSTRUCHON WHLEC (CE-A) R-1. Q [w]
b Rg3z
P - LI E
‘ REFERENCES ETE I
02052.028-078-T1 TITLE SHEET 74 ‘% .
02082-028-078-C4 GRADING FLAN <]
e
=
ﬁ ""’"i 81
f3 |
! i |
< “ f A
i h :
SITE AND DEMOLITION PLAN -.‘ig & :
GCALE : 1° = 3¢ ’ H E i
GRAPHIC SCALE g b B
S 2 “ o0 reET !a : =mak:
1" 7 RIS MR
[CONTOUR T = £FT) 02052-025-078-C5
3 - 'l'.n 0
' ’ ] . 1 | 2 | 1
oot P L TR agn




[ | e { s | 4
[
§
H
.
[
WW COR FAD = COR FENGE
FETTATIET W T3T.442.08 siow paneL ("3
E 41443628 E AN @ WO-FOWT | 1/
FQ 1700 e
(3813.43) -
SIGH PANEL X i
@ MID-POINT T'HIGH
"\\ CHALN LINK WE LOR PAD KEY NOTES
\ SECURITY
\ Hh W8T 80231
. E§14.627.07 () 0" SERIES GEOWER CELLULAR COMFINEMENT BYSTEM SHALL HAYE A
B £G 11700 CELL DEPTH OF 3* AMD COME ¥ 20 Ff x § FT SECTICGNS AB JUPPLIED
13011.49) BY SOIL STABILIZATION PRODUCTS COMPANY INC. INSTALLATION SHALL —
BE PER MANUFACTURE'S SFECIFICATIONS AND RECOWMENDATIONS. §
e R & /e (T WL MATERIAL BHALL BE A GLEAN GRAOED AGGREGATE RANCING 1N
APPROX LiiTS SIZE FRON 34 TO 3 173 (MCHER. THE INFILL WATERIAL BMALL LEVEL
OF EARTHWORK AN WITH THE TOF OF CELLS
RN W TH 60008
COR FENCE £ 44317103 o #
N TER A0443
E 0440073 ] |
" COR FENCE
¥ 747 485.27
CORPAD E AL IIRTY
W70 00 ::w&-_.:r be /2 3
— UBLE $Wikd
Esladinis SATE WiSION ALY
[3012.2%) - N\ Q e PANEL
G ESTIMATED QUANTITIES
COR PAD e
e : DESCRIPTION ary uNIT
P M1Ley - ON FEMCE
.4 N IE7. 44300
o FPHY NATIVE FiLL MATERIAL _ " oy
PLACE AND ANCHOR 7' HIGH CHAIN LINK SECURITY FENCE L) LF
£OR FENCE eEwer: sEcTions L
NTT AR ON KLOPE & INFILL W(_ . 1
o E $14.427.13 CLEAN GRADED ABGR 13 WHBR CHAM "m.“ Gate er g E V) g -
} V4" TO 2 1/2° AGORRGATE s cv I ! '@]
. t - I
o ‘ T / $1GN FANEL 4 &A 3
. SIGN PANEL o
e [ nen-rotuf@ .- SECOREAD ~ . 20" 3 § GROWER SECTION . EA S|
- g i
N\ TR T YL reans E
: A COR FENGE fn.a)
N HILR T
§ 814,400 48
NOTES
1. MO CUT AND FILL FAGTORS ARE APPLIED TO i ]
PROVIDED QUARTITIES. § -
2. QUANTITIES PROVIORD ARE FOR BECHTEL 5
- NEVADA ESTIMATING PURPOSES ONLY. ITEM
LISTED ARE 0T ALL INCLUSIVE. .
; { 1)
: N \ e & paZ
EXST TEBT GELL “C* . : o« =
sommmic Y - 3432
Al . 5 -
DISTURD (TYP) : \ . REFERENCES §
- L~ TITLE SNEET 020$2-028-078-T1 g e o
L e
+
SR 7 &
. - h— p—
. ‘,./ w
o g
GRADING PLAN =z
SCALE : 1°» 20°
’%“_‘;i L] 4H
: S8R
1| &k
H
HE 341N
i
| _PHIk B
> ‘! [1] &
L1 B
A |
GRAPHIC SCALE @ E
o w “« 0 FRET (Y K
J—— —
.a
CONTOUR SECRVAL = 1 FT) 02052-025-078-C8
r [ ] - 0
s 1 s s | 4 2 i 1
0813102 12.58:42 PM G




1
i
[ ]
o L]
NEW FENCE
{TYP) \\\
NEW FENCE
~ Tve) FINISH GRADE _¥ GEGWEB BECTION
" PLACED O APPROX 1.1
SLOFE. INFILL WITH 3/4°
¥ TO 2 12° AGGAEGATE.
TYe)
15.70 7 FiNISH GRADE . WiI0FG £4 REDAR J-HOOK
Syt / e tiorew asha 4 r Lok2
/ AT TOP OF SLOPE
7 1 J AFPROX 19 14° O
— ” FILL SLOPE TYP)
g ; S S LS A {TY
: /// 7777/ 7 . : i
L A T T £
.l _/ a//%////zi/ 7 X 2
COMPACTED BuitAl & hY o e APPROX EXST
NATIVE FILL MATERIAL __APPROX EXST BAADE '
. QRADE
e —__EXCAVATE A5 AEQUIRED.
70 GROUT DISTRIBVTION §
BOX AWD BAGKFILL WITH
SascERER e
DETAIL o
m—— 1
T NOT TO SCALE ¥
Mo T “~..__EXST BURIED DISTRIBUTION i
----------- 0K T0 DE GROUTED SEE
- WG CF s 8
SECTION @
BCALE : WORIZ $°= 10°, VERT 1% 2° o
ka
NEW FENCE we
(TY#) . g
.
w]
B 2
gt E
322
'.ﬂ‘l"%:'%":’— FINISH GRADE o3
T 2p 82
BLOPE= 4.23% NEW FENGE REFERENCES g g O
(YR =
R s TITLE SHEET 02062-035-078-T1 g o
- 5 W
E E @
i B
QHPACTED ML 11
comrcres ismt ot (1) 2
<z
| T
- ]
‘ ( il S
M
e
E L3¢
Ty >
SECTION @ GRAPHIC SCALE ?‘ gi 3} E
BCALE : HORZ 1°= 10", VERT 1"= 2' o e 1.1 L 8 FEET "ii - H
. -, 4] H
e !Qg g g
GRAPHIC SCALE 3¢ .
0 19 20 30 FEET bosnuimml
o™ e o | 02052-025-078-C7
1= 10 T [ i’-r [}
] 7 D | + | 3 i 2 !

12°58:20 Al GAdpMGR0S2azScad cateNoelicic 7 dgn

>




Bechtel Nevada

Engineering Department Shest 1
ANALYSIS / CALCULATION (A/C) COVER SHEET

of 49

Conclusions:

designed is adequate.

designed is adequate.

The Purpose of this calculation is twofold. First, the erosion across the top and sides of two earthen
covers will be evaluated to determine the depth of erosion over the institutional control period of 30
years due to wind and average annual
Leachfields, will be evaluated for rip-rap protection due to the 100 year, 6 hour storm event. The Test
Cell C Leachfields are located on natural high topography and are not impacted by overland flow.

precipitation. Next, upstream, natural channels, at the RMAD

The maximum calculated 30 year depth of erosion at the RMAD Leachfield is 8.8 inches. The
calculated depth of soil for shielding is 12.8 inches. The total required depth of cover for the RMAD
Leachfield is 21.8 inches.

The minimum designed cover thickness is 24 inches. The cover as

The maximum calculated 30 year depth of erosion at the Test Cell C Leachfield is 6.5 inches. The
calcuiated depth of soil for shielding is 7.4 inches. The total required depth of cover for the Test Cell C
Leachfield is 13.9 inches.

The minimum designed cover thickness is 24 inches. The cover as

The maximum calculated ds, size of rip-rap is 3.5 inches upstream of the RMAD Leachfield. The
design ds; size of rip-rap is 6 inches. The designed rip-rap is adequate.
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Project: Analysis/Calculation No.:

CAU 262 Remediation CAL-C-301

Subject;

Erosion and Rip-Rap Analysis

Date  06/18/02 [Prepared ~ VKF g [Checked VK
Open items:

There are no open items.

References:

U. 8. Dept. of Agriculture, Guide for Predicting Soil Loss by Wind Erosion, February 1983.
U. 8. Dept. of Commerce, NTIS Document PB 80-100381, Design and Construction of Covers for Solid Wastel
Landfills.

3. Clark County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design Manual,
1999 Edition.

4. Clark County Uniform Standard Specifications For Public Works' Construction Off-Site improvements, June
1997.

5. French, Richard H. Open Channel Hydraulics.

B. R-Mad Leachfield Soil Test Results, BN MTL Report No. A480-CT-002-0008, dated April 23, 2002,

7. CAU 143 Contaminated Waste Dumps, Hydrologic/Hydraulic Analysis, A/G-00090-A25-C-189.
5.

3

N =

CAU 143 Contaminated Waste Dumps, Calculation, A/C-00090-A25-C-183.

. CAU 143 Contaminated Waste Dumps, Calculation, A/C-00090-A25-C-~184.

10. Soil Conservation Service, National Engineering Handbook, 1985 Edition.

11. Engineering Drawings, 02052-0250078-C3 and C6, dated 6/17/02.

12. State of Nevada Department of Transportation, Standard Specifications for Road and Bridge Construction,
1996 Edition.

Assumptions:

1) A roughness coefficient "n" value of 0.25 for no vegetation (new ditch). (Ref 5)

) A roughness coefficient “n” value of 0.45 for rip-raped channels. (Ref 5)

3) A roughness cosefficient "n" value of 0.40 for existing natural channels with vegetation (Ref 5).
1) Prevailing wind direction of SSW based on site experience.

5) Average channel geometry for upstream channels at RMAD Leachfield (pages 37-38).

) Drainage basin delineation for RMAD Leachfield (page 37).

7} Period of institutional control for design is 30 years.

B) Rip-Rap internal angie of friction of 41 degrees (Ref 9),

Design Input:

1) Soil test results for borrow soils (Ref 6) (pages 38-40).

2) Run-off Coefficient “C* of .5 for undeveloped areas (Ref 3).
3) Local adjustment factor "K" of .5 (Ref 3).

4) Time, Intensity, Duration Curve (Ref 9) (page 24).

5) SCS Curve Number for alluvial deposits on the Nevada Test Site (Ret 7).
) Travel Time and Time of Concentration Calculation Methods {(Ref 10, Chap. 15).
7) Design storm for rip-rap sizing is the 100 year, 6 hour event.

2) Digital Terrain Model g:\dgm\02052\caddata\rmadiexstgr.dtm.
9) Digital Terrain Mode! g:\dgn\02052\caddatavrmad\fincap.dtm.
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Calculations:

{ Prepared et ; [ S

Cover Erosion: (See Pages 7-18)

The Wind Erosion Equation (WEE) and Universa! Soil Loss Equations (USLE) (Ref 1 and 2) were used to
provide conservative estimates of expected depths of erosion from wind and water respectively. These
equations are intended to estimate an average soil loss over an extended period.

The RMAD cover erosion is calculated for two separate conditions. The top with its shallow slope and the
side slope area on the windward side with a much steeper slope. As the diagonal distance across the top
of the cap is very close to the assumed wind direction of SSW, this dimension is used in the calculations
(conservative). The northeast side of the cover slopes up to meet existing grade past the extents of the
leachfield. Though this siope is subject to erosion, it has not been included in the calculations. Wind
ercsion is much greater than erosion due to precipitation over extended periods of time. Wind erosion is
assumed to occur in the top third of the slope. Therefore, erosion of this slope would not occur over the
leachfield, and would not impact the cover.

Water and wind erosion were combined for each condition and multiplied by their respective areas to
determine the total erosion for each condition. Using 80% of maximum density from soil test results (Ref
6) (See page 40), the total depths of erosion aver a 30-yr. period were determined for each condition. The]

-larger value was added to the minimum depth required for shieiding (radicactivity) to determine the
minimum required cover depth.

Test Cell C cover erosion is calculated across the top of the cover only. The windward slope will be
protected by a geoweb geosynthetic infilled with gravel. The slope is too steep to place rip-rap as it
exceeds the internal angle of friction for rip-rap. Due to site constraints, this slope cannot be shallowed.
The length across the cap was measured across the middle of the cap in the SSW direction.

By combining both water and wind erosion and muitiplying by the cover area, a total erosion vaiue was
calculated. Using 90% of maximum density from soil test results (Ref 6) (See page 40), a total depth of
erosion over a 30-yr. period was determined.

Rip-Rap Sizing: (See Pages 19-37)

As the Test Cell C Leachfield is located on a natural topographic high point, overland flow is not a
concern. Therafore, no calculations for this facility were perforrmed.

At the RMAD Leachfield, only upstream, natural channels were analyzed for rip-rap protection. Currentily,
there are 3 channels impacting the leachfisld (see page 37) which discharge onto the existing leachfield.
There is currently no rilling across the leachfieid. The designed cover will shallow the slopes at the
discharge points. This will further minimize the potential for future erosion across the cover.

Drainage basins for each natural channel were delineated using recent topographic survey information.
The longest flow path was determined for each basin. Each basin was determined to consist of overiand
and channel flow. Reach lengths for each flow segment were measured. Beginning and end elevations
for each flow segment were determined from topographic information. Basin areas were measured using
CADD tools. See page 37, for the drainage basin information.

Cverland and channe! slopes were caiculated (page 19).

Cross sections (pages 33-36) were computer generated at the approximate midpoint of each channsl
reach in order to compute the hydraulic properties (approximate) of each channel. This information along
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Subject:
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with the caiculated channel siopes was input into FlowMaster to calculate the velocity (pages 20-22) in the
channels assuming bank full flow (Ref 10}

The initial (lag) time for overland flow was estimated (page 23) using the Soil Conservation Service (SCS)
curve number method (Ref 10) where,

Ti = {L°® (S+1)°7)/((1900)(Y**) and

T, = QOverland Travel Time (Hours)

L = Reach Length (feet)

S =(1000/CN) - 10 Where CN is approximately equal to Hydrologic Soil Cover
Y = Average Watershed Land Slope (percent),

The travel time for channel flow was estimated (page 23) using the following formuta (Ref 10).
Te= L/(3600)(V) where,

T, = Travel Time (hours)
L = Reach Length (feet)
V = Flow Vellocity (feet per second).

The Time of Concentration for each basin was caiculated {page 23) and is the sum of the respective initial
and travel time for each basin.

The Time of Concentration was used along with the Time/Intensity/Duration curve to determine the rainiall
intensity for use in the Modified Rational Formuia {pages 24-25).

The Modified Rational Formula (Ref 3) was used to estimate the peak flow from each drainage basin
(page 25).

Q = kclA where,

Q = Max Rate of Runoff (cfs)
K = Local Adjustment Factor
C = Runoff Coefficient

| = Average Intensity (in/hr)
A = Basin Area (acres)

Previous FlowMaster caiculations were modified to calculate the actual flow depth and velogity in each
channel using the calculated peak basin flows {pages 26-31).

Velocities due to the peak flows for each channel were used to determine the minimum size of rip-rap
required to prevent scour using the Tractive Stress Method (Ref 3). See page 32 for calculations.
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Results:

The maximum calculated 30 year depth of erosion at the RMAD Leachfield is 8.8 inches. The
calculated depth of soil for shielding is 12.8 inches. The total required depth of cover for the RMAD
Leachfield is 21.6 inches. The minimum designed cover thickness is 24 inches. The cover as
designed is adequate.

The maximum calculated 30 year depth of erosion at the Test Cell C Leachfield is 6.5 inches. The
calculated depth of soil for shielding is 7.4 inches. The total required depth of cover for the Test Cell
C Leachfield is 13.9 inches. The minimum designed cover thickness is 24 inches. The cover as
designed is adequate.

The maximum caiculated (required) ds, size of rip-rap is 3.5 inches upstream of the RMAD
Leachfield. The design ds, size of rip-rap is 6 inches. The designed rip-rap is adequate. The
design ds, is based on the minimum class of rip-rap from reference 12, Section 706.03.05.
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Prepared By: =

Checked By~ VK.
Rev.#: 0 Page _7_of _49

COVER TOP

Water Erosion
Universal Soil Loss Equation
A = RKLSCP (Chapter 10, Ref 2)
Definition of Variables
R = Runoff Erosivity Factor
K = Erodibility Factor
LS = Slope Length Factor

C = Cover Factor
P = Practice Factor

R := 40-ton-acre -yr'l (Ref 8)

Erodibility Factor (K) Determined by Particel Size Distribution of Surface Material
Erosion Cover Material:  Native Material from Borrow Pit

% Silt/Fine Sand %Sand %QOrganics
9.5 46 0

Grain Sizes as defined in Ref. 2
Particle Size Distribution Curves Attached (pages 38-39)

K:=0.12 (Figure 60, Ref 2) (page 41)

Cover slope = 1.18% Slope Length = 290.6 ft
1.S:=0.267 (Interpolated from Table 28, Ref 2) (page 43)
Ci=1 P:=1

A=R-K-LS-C-P

A =1.28+ton-acre’ * -yr“1



BN-0905 (QN9S) achie! Nevada

Anaiysis Calc. #: =
A - . Sn
Wind Erosion Prepared By: ﬁ

Checked By:__~ Yicr
Rev.# vl Page B of iﬂ

E := f(IKCLV) (Ref. 1,pg 1)

Definition of Variables
I = Erodibility Factor
K =Ridge Roughness Factor
C = Climatic Factor
L = Unsheltered Distance
V = Vegetative Cover Factor

Erodibility factor (I) is Equal to Product of Soil Erodibility Factor and Knoll Adjustment Factor (Ref 2, pg 147).

Erodibility Factor : (Figure 69, Ref 2) (page 42)
For Native Borrow Material. %Coarser than 0.84 mm = 56

Erodibility Factor= 25
Knoli Adjustment factor: (Figure 70, Ref 2) (page 42)
Windward Slope = 1.18%
Knoll Adjustment factor= 102 *use b curve
1:=25-1.02 I=255
K:=1 (Table 2, Ref 1)
C:=200 (Attached SCS Figure, page 49)

Unsheltered Distance (L) is the Longest Distance Across Cover in Prevailing Wind Direction.

Prevailing Wind Direction is NNE. (Assumed)

L:=290.6 ft

Vi=0

Wind Erosion (E) Determined by attached SCS Soil Loss Tables (pgs. 44-48) for Determined Variables.

C =200 I=255 K=1 L =290.6 ft V=0

Determine Erosion (E) by Linear Interpolation of Tabular Values
ForI=21 @ L=290.6ft

200 10.1 1 o1
L:= ft E:= ton-acre ~-yr
300 14.4
linterp(L, E, 290.6 ft) = 14ston-acre *-yr |



ForI=38@L =290.6 ft

200
L= ft
300

ForL=2906@1=255

£

Total Erosion
E rate A +E
E rat.
Cover Surface Area:
Area:= 4"
Area =0.¢
E tot

[359
a2

} ton-acre” | yr !

BN-905 (0a/ws) echitel Ne

Analysis Calc. #:.__CA{ - - 341
Prepared By: -

Checked By: 2~ ViK{

Rev.# 0 Page_ 9 of 44

linterp(L, E,290.6 ft) = 41.88 ston-acre L -yr!

1

14.0 g -
ton-acre * -yr
41.88

in

= linterp(L, E, 25.5)

E =21.38ston-acre | -yr !

=22.66ston-acre | -yr !

-8 ft?
*acre

E rate"Area

-1
E (ot =22+ton-yr
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. Analysis Calc. #: L=6- 39}
Depth of Erosion Prepared By: Zs
. , Chacked By: VKL

Cover Material: Native Borrow Rev.#: o Page_[0 of 4 9
Optimur Density = 124.9 pcf 90% Density = 112 pef
Cover weight /ft:

Ib

W= 112 — | 42218 ft?
ft
ton

-1
E ot = 22.0 ton-yr

E
tot
Depth := ° it
Wt Depth =0.0093 «—
yr
Over 30 Years:

D 3 := Depth-30 yr

D 30 =3.35%in

Erosion over 30 yr period (D3;) < 2ft therefore cover material satisfactory

COVER SIDE SLOPES
Water Erosion

Universal Soit Loss Equation
A :=R-KLS-C-P (Chapter 10, Ref 2)
Note: For Side Slopes Only Slope Length Factor (LS) Change, ali Other Factors Remain the Same
Typical Side Slope Varies - Max Slope Used is 9%
Slope Length = 30 ft (Avg.)
LS:=0.643 (Interpolated from Table 28, Ref 2) (page 43)

R := 40-ton-acre | -yr'1 ( Ref 8)

K:=0.12 (Figure 60, Ref 2)

C:==1 Pi=1
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Prepared By: S
A:=R-K-LS-C-P Checked By:Z_YKS
Rev.# 0 Page_J{ of _49

A =3.09+ton-acre ! yr 1

Wind Erosion
E := f{(IKCLV) (Ref. 1,pg 1)

Note: For Side Slopes Erodibility Factor (I) and Unsheltered Length (L) Change, all Other Factors Remain the Same

Erodibitity factor (I) is Equal to Product of Soil Erodibility Factor and Knoll Adjustment Factor (Ref2, pg 147).

Erodibility Factor : (Figure 69, Ref 2) (page 42)
For Native Borrow Material, %Coarser than 0.84 mm = 56

Erodibility Factor= 25
Knoll Adjustment factor: (Figure 70, Ref 2) (page 42)
Windward Slope = 9.0%
Knoll Adjustment factor= 325 *use b curve
I:=25-325 1=81.25

C:=200 (artached SCS figure, page 49)

Wind Erosion (E} Determined by attached SCS Soil Loss Tabies {pages 44-48) for Determined Variables.

C:=200 1=81.25 Ki=1 L:=30ft V=0

Determine Erosion (E) by Linear Interpolation of Tabular Values

ForI=56& 8 @L =301t

56 27.8 1 -1
I:= E:= ton-acre " -yr
86 62.3

E := linterp(I,E, 81.25)

E =56.84 ston-acre™ - yr 1
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Total Erosion Analysis Calc. #; 'z -0/
‘ Prepared By: 2=
Checked By~ VKS

E qte =A+E Rev.# 2 Page (2 of 45

E =59.92ston-acre * -yr'l

rate

Cover Sutface Area:

Area := 9095 fi°
Area =0.21 vacre

E (ot = E a1e"Area

-1
E (ot = 12.5¢ton-yr

Depth of Erosion
Cover Material: Native Borrow
Optimun Density = 124.9 pef 90% Density = 112 pef
Cover weight /ft: ‘
Ib
Wt = (112 _) 9095 fi®
ft3
Wt = 509.3220
ft
=1
E ot = 12.5 ton'yr
E
Depth = ot
Wi
ft
Depth =0.0245.—
yr
Over 30 Years:
D 2q = Depth-30 yr
30 D 30~ 0.74 ft
D 30 =8.84.in

Erosion over 30 yr period (D3,) < 2ft therefore cover material satisfactory

Maximum 30 yr erosion depth is 8.84 inches. This plus the calculated depth
required for shielding of 12.8 inches, yeilds a total required depth of 21.6 inches.
As this is less than the minimum 2 foot design thickness, the cover is

adequate.
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TEST CELL C LEACHFIELD COVER EROSION Prepared By: __ F5& §

Checked By:_“VK.f

Rev.#: &7 _Page /D ot 49

COVER TOP

Water Erosion
Universal Soil Loss Equation
A = RKLSCP (Chapter 10, Ref 2)
Definition of Variables
R = Runoff Erosivity Factor
K = EFErodibility Factor
LS = Slope Length Factor

C= Cover Factor
P = Practice Factor

R := 40-ton-acre ! ‘yr'1

Erodibility Factor (K) Determined by Particel Size Distribution of Surface Material
Erosion Cover Material:  Native Material from Borrow Pit*

% Silt/Fine Sand %Sand ZOrganics
9.5 46 0

.Grain Sizes as defined in Ref, 2
Particle Size Distribution Curves Attached (page 38-39)

K:=0.12 (Figure 60, Ref 2) (page 41)

Cover slope = 4.23% Slope Length = 103 ft
LS :=0435 {Interpolated from Table 28, Ref 2) (page 43)

C:=1 P:=1
A=RKIS.CP

A =2.09ston-acre . ‘yr t



wosown  Bechlol gy

. ) Analysis Calc. #: = (- 7
Wind Erosion Prepared By: P
Checked By: / Vs :
E := f(IKCLV) (Ref. 1,pg 1) Rev#__ 2  Page/F of 4T _

Definition of Variables
1= Erodibility Factor
K =Ridge Roughness Factor
C = Climatic Factor
L = Unsheltered Distance
V = Vegetative Cover Factor

Erodibility factor (I) is Equal to Product of Soil Erodibility Factor and Knoll Adjustment Factor (Ref 2, pg 147).

Erodibility Factor : (Figure 69, Ref 2) (page 42)
For Native Borrow Material. %Coarser than 0.84 mm = 56

Erodibility Factor= 25
Knoll Adjustment factor: (Figure 70, Ref 2) (page 42)
Windward Slope = 4.23%
Knoll Adjustment factor= 165 *use b curve
I:=25-1.65 1=41.25
Ki=1 (Table 2, Ref 1)
C:=200 (Attached SCS Figure, page 49)

Unsheltered Distance (L) is the Longest Distance Across Cover in Prevailing Wind Direction.

Prevailing Wind Direction is NNE. (Assumed)

L:=103 ft
Vi=0

‘Wind Erosion (E) Determined by attached SCS Soil Loss Tables (pgs. 44-48) for Determined Variables.
C =200 1=41.25 K=1 L=103 ft V=0

Determine Erosion (E) by Linear Interpolation of Tabular Values
ForI=38@L=103ft

100 25.6 1 -1
L= ft E:= ton-acre ~-yr

150 31.1
linterp(L, E, 103 ft) =25.93¢ton-acre 'y}



For1=48 @ L= 103 ft
100
L:= ft
150
ForL=103 @ [=41.25

2

E rate = 32-52¢ton-acre -y

Total Erosion
Epe=A+E
Cover Surface Area:

304
E:= [

ton-acre | yr- !
45.8

Bachte! Nevada

- X/
Prepared By: e S
Checked By: K.

Rev.# "2 Page /S of i g

BN-0S0S (08/99)
Analysis Calc. #:

linterp(L,E, 103 ft) =39.78 ton-acre™ L -yr !

1

[ 25.93 -1
E== “yr

ton-acre
30.78 }

E := linterp(1,E, 41.25)

E =30.43 ston-acre - yr !

H

Area = 9492 fi?
Area =(0.22 sacre

E ot =E

rate ‘Area

-1
E (4t =7.1eton-yr
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Depth of Erosion Prepared By:
Checked By: 4
Cover Material: Native Borrow Rev.#: £ Page {é ofﬂ
Optimun Density = 124.9 pef 90% Density = 112 pcf
Cover weight /ft:

Wt := (112 l_b) 9492 ft*

ft®
Wt = 5315520
ft
-1
E o 1=7.1ton-yr
E
Depth := fot ft
wt Depth =0.0134«—
- yr
Over 30 Years:

D 30 = Depth 30 yr
D 30 =04 ft

D 30 =4.81«in

Erosion over 30 yr period (D3;) < 2ft therefore cover material satisfactory

COVER SIDE SLOPES
Water Erosion

Universal Soil Loss Equation
A=RKLSCP (Chapter 10, Ref 2)
Note: For Side Slopes Only Slope Length Factor (L.S) Change, all Other Factors Remain the Same
Max Slope Used is 50%
Slope Length = 5 ft (Avg.)
1LS:=8.9 (Interpolated from Table 28, Ref 2) (page 43)

R := 40-ton-acre ' -yr'l (Ref 8)

K:=0.12 (Figure 60, Ref 2) (page 41)
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Prepared By: s
Checked By: ﬁ

£
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A:=R-KLS-CP

A =42.72ton-acre ‘yr :

Wind Erosion

Note: The windward side is protected by geoweb, infi

lled with gravel. Therefore wind erosion will not have an impact
on this unit.

Total Erosion

E A

rate =
E Late =42.72¢ton-acre” ! -yr !

Cover Surface Area:
Area = 1590 ft2
Area =0.04 eacre

E 1ot = E rate-Area

-1
E ot = 1.6ston-yr
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Prepared By: s

Checked By: _Aks
Rev.#: o2 Page z g of ﬁ

Depth of Erosion

Cover Material: Native Borrow

Optimun Density = 124.9 pef 90% Density = 112 pef

Cover weight /ft:

1
Wit 2 (112 _b>-1590 ft?

ft3
ton
Wt =89.04 —
ft
E 1= 1.6 ton-yr'1
E
tot
Depth = __.9._
Wt

ft
Depth =0.018—
yr

Over 30 Years:

D 3q = Depth-30 yr
D 35=0.54ft

D 30 =6.47¢in

Erosion over 30 yr period (D3g) < 2ft therefore cover material satisfactory

Maximum 30 yr erosion depth is 6.5 inches. This plus the calculated depth
required for shielding of 7.4 inches, yeilds a total required depth of 13.9 inches.
As this is less than the minimum 2 foot design thickness, the cover is adequate.
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A Analysis Calc. #:, 2 &/ ~ ¢~ F¢cif
snii'::'oa Prepared By: _ 24e &

Checked By: £ VK

Rev.#:__ (2 Pagyc? of4§

Subbasin Area (s.1.) Area (acrs) K [o] | {in/hr) Q (cfs)
1 238951 5.49 0.5 0.5 3.70 5.07
2 99672 2.28 0.5 0.5 4.20 2.40

3 9583 0.22 0.5 0.5 5.70 0.31
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Worksheet

Worksheet for Triangular Channel

8N-0505 (0a/89) lzchiel Nevad;
Project Description Analysis Calc. #: — 30 /
Worksheet Subbasin 1 - Full Bank Flow Prepared By: %~ S -
Flow Element Triangutar Channel Checked By;/ Vs
Method Manning's Formula Rev#__ 27 Page:x,
Solve For Discharge - ) ageX/_ot4.7
input Data
Mannings Coeflicient 0.040
Slope 0.038000 ft/ft
Depth 0.57 ft
Left Side Slope 4500 H:V
Right Side Slope 22.00 H:V
Resuits
Discharge 34.12 cfs
Flow Area 10.9 2
Wetted Perimeter 38.21 ft
Top Width 38.19 ft
Critical Depth 0.58 ft
Critical Siope 0.035289 ft/t
Velocity 3.14 fi's
Velocity Head 0.15 #
Specific Energy 0.72 #
Froude Number 1.04
Flow Type Supercritical

Project Engineer; Julie Sorola
FiowMaster v6.1 [614k]
Page 1 of 1

g\..\eng_data\civicalcs\flowmasterirmad.fm2
068/14/02 01:586:08 PM

Beachtel Nevada
© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 USA (203) 755-1666
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Worksheet
Worksheet for Triangular Channel

Project Description BN-0905 {0455) echiel Ne
Worksheet Subbasin 2 - Full Bank Flow Analysis Calc. #. - 3o/
Flow Element Triangular Channet Prepared By: /42 S
Method Manning's Formula Checked By:l VKS
Solve For Discharge Rev#: 7  Page ﬁ_Ofﬁ
input Data

Mannings Coefficient 0.040

Slope 0.036000 ftft

Depth 0.61 ft

Left Side Slope 12.00 H:V

Right Side Siope 33.00 H:V

Results

Discharge 26.72 cfs

Flow Area 8.4 fte

Wetted Perimeter 27.48 #t

Top Width 2745 #

Critical Depth 0.61 ft

Critical Slope 0.034610 fuft

Velocity 3.19 fi's

Velocity Head 0.16 ft

Specific Energy 0.77 ft

Froude Number - 1.02

Fiow Type Supercritical

Project Enginaer: Julie Scrofa

g\ \eng_data\civicales\flowmasterymad.fm2 Bachtel Navacda FlowMaster v6.1 [614Kk]
06/14/02 01:57.40 PM © Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1866 Page 1 of 1



Worksheet

Worksheet for Triangular Channei

B . BN-0R0S (0aB5)

Profect Description _ Analysis Calc. # -3¢/
Worksheet Subbasin 3 - Full Bank Flow Prepared By: ' S

Fiow Eiement Triangular Channet 2 _

Method Manning's Formuta Checked By: VK :
Solve For Discharge Rev.#: < Fage 23 ot 47
Input Data

Mannings Coefficient 0.040

Sicpe 0.125000 #/t

Depth 0.67 ft

Left Side Slope 26.00 H:V

Right Side Slope 11.00 H:V

Results

Discharge 5255 cfs

Flow Area 8.3 fr

Waetted Perimeter 24.83 ft

Top Width ‘ 2479 ft

Critical Depth 0.87 f#t

Critical Slope 0.030829 f/fit

Velocity 6.33 ftfs

Velocity Head 0.62 ft

Specific Energy 1.29 ft

Froude Number 1.83

Flow Type Supercritical

gi.Aeng_data\civicales\llowmastervrmad.fim2
06/14/02 01:58:53 PM

© Haestad Methods, Inc.

Bechtel Nevada
37 Brookside Road Waterhury, CT 06708 USA

Project Engineer: Julie Scrola
FlowMaster v6.1 [614k]

(203) 755-1666 Page 1 of 1



Subbasin 1

Initial Time, Ti
CN =
S=
L (Basin) =
L (channel) =
S (basin) =
V (Channel) =
Ti (hr) =
Travei Time, Tt
Tt (hr) =
Time of Conc
Te (hr) =
Te (min) =
I {infhr) =

T

1 P
CAS 25-05-03

Time of Concentration

BN.0O0S {08/55) Bechtel Navad
Analysis Calc. #:#l‘i[_‘
Prepared By, ___S4&# 5

Checked By:_ VK S

Subbasin 2
initial Time, Ti
85 CN = 55
8.18 S= 8.18
878 L (Basin) = 700
290 L (channel) = 280
3.10 S (basin) = 4.30
3.14 V (Channel) = 3.19
0.319 Ti (hr) = 0.226
Travel Time, Tt
0.026 Tt (hr) = 0.024
Time of Cone
0.345 Te (hr) = 0.251
20.7 Te (min) = 15.0
3.7 I (inhr) = 4.2

[ Ginvhr) =

Revi#__ (2 _ Pagestd otdF
Subbasin 3
Initial Time, Ti
CN= 55
S= 8.18
L (Basin) = 268
L (channel) = 24
S (basin) = 3.70
V (Channel) = 6.33
Ti (hr) = 0.114
Travel Time, Tt
Tt (hr) = 0.001
Time of Conc
Te (hn = 0.115
Te {min) = 6.9

5.7



& BN-0205 (08/99) echfel Nevada
2 Analysis Calc. #: % -7~ 3¢
Prepared By: 23

Checked Byr”, VK

Revi#h__ &

Page LS _of 49

Intensit

Time-Intensity Frequency Curve
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1 Worksheet
Worksheet for Triangular Channel

BN-0005 {0wBs) echie! Nevads
Project Description Analysis Calc. #: _
Worksheet Subbasin 1 - Runoff Flow Prepared By: 2 <
Flow Element Triangular Channel Checked By: VKS
Method Manning’s Formula Rev.# P 7
LY 2 age f:
Solve For Channel Depth g &o {'L
Input Data
Mannings Coefficient 0.040
Slope 0.038000 fift
Left Side Slope 45,00 H:V
Right Side Slope 2200 H:Vv
Discharge 6.07 cfs
Resuits
Depth 028 ft
Flow Area 26 2
Wetted Perimeter 18.69 f#
Top Width 18.68 ft
Critical Depth 0.27 #t
Criticat Slope 0.045503 Mt
Velocity 1.95 fi's
Velocity Head 0.06 ft
Specitic Energy 0.34 ft
Froude Number 0.92
Flow Type Suberitical

' Project Engineer: Julie Sorola
g eng_data‘\civicalcs\flowmasterrmad.fm2 Bechtsl Nevada FiowMaster v6.1 [614k)
06/14/02 05:38:37 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1
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L Worksheet
Worksheet for Triangular Channel

BN-0005 (DR%E) Bechtel Nevad,
Project Description Analysis Calc. # E!ﬁ —%:'- 3/
Worksheet Subbasin 2 - Runoff Flow Prepared By: <5 S
Flow Eiement Triangular Channel Checked BY?{VK Ly
Method Manning's Formula Rev.#: V- Page R 7 off i
Solve For Charnnel Depth
Input Data
Mannings Coefficient 0.040
Slope ’ 0.036000 fifft
Left Side Slope 12.00 H:V
Right Side Slope 33.00 H:v
Discharge 2.40 cfs
Results
Depth 025 ft
Flow Area 1.4 ft2
Wetted Perimeter 11.13 #
Top Width 1112
Critical Depth 0.23 ft
Critical Siope 0.047724 vt
Velocity 175 itfs
Velocity Head 0.05 ft
Specific Energy 0.29 ft
Froude Number 0.88
Flow Type Subcritical

Project Engineer: Julie Sorola
g\..\eng_data\civicaics\flowmasterrrmad.fmz2 Bechtel Nevada FlowMaster v6.1 [614k]

06/14/02 05:39:08 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666 Page 1 of t
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& Worksheet
Worksheet for Triangular Channel

) _ BN-0505 (93/99) echie! Nevada
Project Description Analysis Calc. #: /al/ - 0~ 2 o )/
Worksheet Subbasin 3 - Runoti Flow Prepared By: jd' <
Flow Element Trianguiar Channel Checked By;/ VKS

Method Manning's Formula Rev.# 2 ) =
Salve For Charine! Depth age AL of 7 _

Input Data

Mannings Coefficient 0.040

Slope 0.125000 fi/ft
Left Side Slope 26.00 H:V
Right Side Slope 11.00 H:V
Discharge 0.31 cfs
Results

Depth 0.10 #t
Flow Area 02 fr#
Woetted Perimeter 362 ft
Top Width a6z #t
Critica! Depth 011 #
Critical Slope 0.061124 it
Velocity 1.75 /s
Velocity Head 0.05 ft
Specific Energy 0.15 ft
Froude Number 1.40

Flow Type Supercritical

Project Engineer: Julie Sorala
g\ \eng_data\chvicales\flowmasterrmad.fm2 Bechtel Nevada FlowMaster v6.1 [614k]
06/14/02 05:40:07 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  {203) 755-1668 Page 1 of 1
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Worksheet
Worksheet for Trapezoidal Channel

Bechtal gevag

. e BN-U90S (0458}
Project Description Analysis Calc. #: 7/ ~ - 3¢ /
Worksheet Subbasin 1+2 - Runoff Flow Prepared By: v &
Flow Element Trapezoidal Channel Checked By: v Kzg
Method Manning's Formula . 2 7 Q
Solve For Channel Depth Rev.#: Page Ofﬁ
Input Data
Mannings Coefficient 0.040
Slope 0.037000 ftHt
Left Side Slope 11.00 H:V
Right Side Slope 3.00 H:V
Bottom Wicith 7.00 ft
Discharge 7.47 cfs
Results
Depth 0.30 ft
Flow Area 2.7 2
Woetted Perimeter 11.23 ft
Top Width 1116 #
Critical Depth 0.30 ft
Critical Siope 0.037749 ftht
Velocity 276 fifs
Velocity Head 012 ft
Specific Energy 0.42 ft
Froude Number 0.99
Flow Type Subcritical

Project Engineer: Julie Sorola
g\ \eng_data\civicalcs\flowmasterrmad.fm2 Bechtel Nevada FlowMaster v6.1 [614k]

06/17/02 03:21:49 PM © Haestad Methods, Inc. 37 Brookside HRoad Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 1



%0 Worksheet
Worksheet for Triangular Channel

BN-0205 {(08/99) £
Project Description Analysis Calc. #:
.
Worksheet North Face V-Ditch Prepared By./ S
Flow Element Triangutar Channel Checked By:”_VKS

Method Manning's Formula Rev#t__ (&'  Page O of 47

Solve Fer Channel Depth

Input Data

Mannings Coefficient 0.025

Slope 0.030400 fiAt
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
Discharge 7A7 cfs
Results

Depth 071 ft
Flow Area 1.5 2
Wetted Perimeter 446 ft
Top Width 424 ft
Critical Depth 0.83 f
Critical Siope 0.013117 it
Velocity 6.00 ft/'s
Velocity Head 0.39 ft
Specific Energy 1.09 #
Froude Number 1.48
Flow Type Supereritical

Project Engineer: Julis Sorola
g\ \eng_data\civicales\flowmasterrmad.tm2 Bechtel Nevada FlowMaster vE,1 [614k]
06/17/02 05:00:17 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT C6708 USA  (203) 755-1666 Page 1 of 1
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‘" Worksheet

Worksheet for Triangular Channel

Project Description

Worksheet North Face V-Ditch
Flow Element Triangular Channel
Method Manning's Formula
Soive For Channel Depth
Input Data

Mannings Coefficient 0.045

Slope 0.030400 fift

Left Side Slope 3.00 H:V

Right Side Slope 300 H:V
Discharge 7.47 cfs

Results

Depth 0.88 ft

Flow Area 23 r

Wetted Perimeter 5.57 ft

Top Width 5.28 ft

Critical Depth 0.83 #

Critical Slope 0.042500 ftft

Velocity 3.22 f/s

Veiocity Head 016 ft

Specific Energy 1.04 ft

Froude Number 0.85

Flow Type Subcritical

g\ \eng_data\civicales\flowmastersrmad.fr2

06/17/02 03:27:35 PM

© Haestad Methods, Inc.

Bachtel Nevada

BK-0905 (0&/90)

gechm g%

Analysis Calc. # L - (= 3¢/

Prepared By: S

Checked By: ©_ VikS

Rev.#:__ /D PageZ/ of 49

Project Engineer: Julie Sorola

37 Brookside Road Waterbury, CT 06708 USA (203) 755-16686

FlowMaster v6.1 [614K]
Page 1 of 1



n BN-0905 (08199) %&%
e Analysis Calc. #: £/~ 20/

CAS 25-05-03

Rip-Rap Sizing Prepared By: /53
Checked By: _~ VKS Z
Rev#____ & Page iﬁ—ﬂfﬁ—
Tractive Stress Method
d50 = 14.2 Fs Ymax (Se/K1)
SUBBASIN 1 d50 (ft) (in}
V (fps) = 1.95 Fs = 1.2
S (fift) = 0.038 Y max = 0.28
Ss= 2.5 Se = 0.038
K1 = 1.68
BA = 1.30
AR = 41.00
d50 = 0.11 1.29
SUBBASIN 2 d50 (ft) (in)
V (fps) = 1.75 Fs= 1.2
S () = 0.036 Y max = 0.25
Sg = 2.5 Se = 0.036
K1 = 0.55
BA = 4.80
AR = 41.00
d50 = 0.28 334
SUBBASIN 3 d50 (ft) {In)
V (fps) = 1.75 Fs = 1.2
S (ftft) = 0.125 Y max = 0.1
Ss = 25 Se = 0.125
Ki= 2.95
BA = 5.20
AR = 41.00
d50 = 0.07 0.87
Subbasin 1+2 - Channel d50 (ft) {in}
V (fps) = 276 Fs = 1.2
S (i) = 0.037 Y max = 0.3
Ss= 2.5 Se = 0.037
K1 = 2.95
BA = 5.20
AR = 41.00
ds50 = 0.06 0.77
North Face V-Diich d50 (ft) (in)
V (ips) = 5 Fs = 1.2
S (fit) = 0.030 Y max = 0.71
Ss = 2.5 Se = 0.030
Kl = 5.68
BA = 18.40
AR = 41.00
d50 = 0.08 0.77




BN-0R05 {0899} echtel Navada
Analysis Calc. #;,Bﬂa -3/

.
o Prepared By: <.
Checked By” VK
Rev#_ &  Page33 ofd7

SURLBASwI "4/ L AARE L

3830 3830

......................................
.......................................................

38200 | | | o oo | . 3820
0+00 0+50 1+00 1+19

i

. ad_data\rmad\check.dgn 06/17/02 03:08:54 PM
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Vi
SoRRASA) E 2 o daoet

BN-0S05 (D&M} acht

Bachisl Nemdg
Analysis Calc. #: /2wy -C- 3G /
Prepared By: <
Checked By: _~ VKL

Revi#ti__ O  Page P4 of 4T

3830 3830

N7m=z2.6
s
| p=6.95F
oy 9527
i LY
Do = 335/

3820 . . . | . . 3820
0+00 0+50 0482

o

Acad_datavrmadicheck.dgn 06/17/02 03:08:36 PM



moo o ewsa pecalel Neveda
Analysis Calc. #: e C— 20,
Prepared By: S
Checked By:&~ YK £ |
. 7~z >y = 7 '
SUVFCASIS & Ol AMEL Revp: 2 Page F< of 9

3830 3830

3820 ; é f ; : 3820
00 015657

JAcad_datavrmad\check.dgn 06/17/02 03.08:22 PM



’law
3830 3830

! ! | ! 0005 083 echtal i

: : : : Analysis Calc; #; =L -

Prepared By: <

Checked By: &7 VKL

Rev.#; 2 Page _,ié_ of @

N R v
3820  £iA 5//{3820
: A\

t= 121"
é—: 7.0 !
Jew = 237
AT /7ISF
st = 715/
cg= 301

38100 . . |3810
0+00 Q0+44

[['oMﬂBwaD [BAS 100 /,fZZ

4
~.\cad_data\rmad\check.dgn 06/17/02 03:05:00 PM




'l
' ' | 7 ] [ i 5 | 4 | 3 1 1 l 1

BN-0905 (D8/59) chis q !

Analysis Cale. - -3¢0 - !
Prepared By: S :
Checked By: _Z_ VS i

Rev#__ 0 Page 27 _of
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NO SPECIFICATIONS: INFORMATION ONLY

;i «+ + CORRECTION OF UNIT WEIGHT 40 ' BECHT EL NEVADA ' CHARGE # 5B0O4AC3]
AND WATER CONTENT FOR ' MATERIALS TESTING LABORATORY LAB # 0870
! SOILS CONTAINING OVERSIZE P. 0. BOX 98521 DATE 0412372002 |
i PARTICLES LAS VEGAS, NV 89193-8521 RAMMER: MECH.,
ASTM D 4715-87 _
{ Project: R-MAD & TEST CELL "C" Requested by: K. CAMPBELL User/Agency BN :
- Sampled by: D. HERRINGTON Date sampled: 04/09/2002 Material: R-MAD BORROW PIT ,
Tested by: D. HERRINGTON Date tested: 04/11/2002 Checked by: . |
fa— ]
i 1 2 3 ! 4 5 ; 6 ;
! Unit Wt. of Water: PCF L 6242 62.42 62.42 P 62.42 = N/A i N/A r
2 Percent of +3/4" size: 15.4% 15.4% ; 15.4% 15.4% { N/A | N/A {
L 3 _!Sp.Gr.of+34" size: 242 242 242 242 N/A | __NA
4 % Water Coatent of 3/4": N/A N/A N/A N/A N/A I N/A
L] % Water Content of Fines; 6.0% 9.9% 8.0% 10.9% N/A N/A
6 Dry Unit Wt. of Finey: FCF ! H7.1 1207 120.2 120.3 N/A N/A
7 ; % Corrected Water Content: 5.2% 8.5% 6.9% 9.4% N/A N/A
i | | Corrected Dry Unlt Wi.: PCF 121.3 124.6 1241 124.2 N/A N/A
BN0905 (0ME3) gchie! Nevads
126.¢ = ] 0 i P T TR | Al b i = :
: T 1 1 NN N A I | : i - = H
- m | [
B ROCK CORRECTION & kel:!-Byl— e || ' i
, 1255 ! P T s BT , '
: [ 1y ; ! T | 11T i
] i — i 1 ! 4
! L] i i I P ] I : il
[ ] [ i [ K 1 | :
125.0 T 7 i I i I 1 : I VAN I - )
HEEE! L ; i1 [ ! N T : [
| T T N T 1 A N C ] | : i
[ 1 } ' ! P Vi . : i [ ; [ :
7 [ T ; ; ™ T : : ‘ i ™7 ! !
. 1245 ] I T e N T A B
1 i L1 " :
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] ) 1 H v ] ! H R .
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Equipment uged: PM 16, #301256, Cal. date: 05/02/2001, Cal. due: 05/02/2002 CC: K. COOKE BECMTEL f
Maching # 712293, # 312653, Calbration Date: 02/19/2002, Calibration Due: 02/15/2003 K. ORTEGO BECHTEL f
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SOIL ERODIBILITY NOMOGRAPH USED
TO DETERMINE FACTOR K (T ONS/ACRE) FOR
SPECIFIC TOPSOILS OR SUBSOIL.HORIZONS
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Analysis Calc. #: =
Prepared By: S |

Checked By:_ “VKS
Rev.#: < PageZ/ of -

Revision Dot

REFERENCE:

A Soil-Erodibility Nomograph
for Farmland and Construction Sites, 1871

1303a
FIGURE




(PERCENT)

SOIL LOSS

¢ 4

Analysis Calc. #; ~C-30/

Prepared By: S S
Checked By: \ﬁi_.f

Rev.# = Pageﬁ_of@? B

ERODIBILITY FACTOR (TONS/ACRE)

" FRACTION >0.84 mm (PERCENT}
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coarse fraction.”-
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TABLE 28. VALUES OF THE FACTOR LS FOR SF
JOMBINATICKS OF SLOPE LENGTH AND STEEPEESS ™0
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spe ?Eﬁdf%fﬁh§"£3“;%aﬁ-?55; nlgg;2¥lifgﬁw“€bnt1nuous Tailow 62 Thnere-
Sora, zombines effects of vepetation, erop seaLence, Managerent, and a~ri-
vuliural {-: cpposed o englneerlng) erosion-control vractices. Or lanifills,
Sreshly coverel and without vegetation or special erosicn-reducing proceduras
27 zover nlacement, £ will usually be about unity. Where there is versta-
Live acver or gignificant amounts of gravel, roots, or plant residues or wherc
aultiral practices increase infiltration and reduce runoff-veleocity, C iz
mLen less than unity. :C_ “anges from about 2.60 %o less than 1.0l or crapred
land and, therefore, iF 1d§3rtant “to planfing erosion control on _and“lal.
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miishing five crop stages: cover placement (._ug fallow), seedling, =, uk-
igrtment, leveloping~-maturing crop, and sometimes rezidue~styubble, Treababl.
e landar innes for sungessive periods are selected, The Tracuion o Lhe L
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UNSHELTFRED ——
DisTaNcE 9 230 %0C 70 1000 12%2 1500 ITSC 00 2290 2508 2750 coo
10000 7600 6.2 22.4 39,8 25.2 12.3 6.9 3. 2. a2
‘ #on0 76.C 4602 12,9 39.0 25,2 13.3 6.9 1.3 7o1 ot
/ 8000 133 65.8 f2.1 3905 2609 134 608 J.e | 2.1 o7 Bosospms echtel Nevada
4000 12.9 3.6 9008 378 3.7 12,4 8.3 1.7 tee e ; . - :
3009 0.7 614 20 2.3 227 1z e 3le 1lg c.e Analysis Calc. #: At = 3o/
¢ +8 AS.7 33,8 20,9 10.8 5,3 1§ 1.8 ¢, 4
1007 £3.7 $6.6 3513 2808 U708 .7 ant .e 4o, ©? PreparedBy: S
:gg zg.i :;; ;1.: ;;.3 lu.s LIS Y P R Checked By: Alus
€. . .. -0 188 7.2 3.1 1.¢ g —
400 4.7 35,9 0.6 2.8 12,6 9.9 2.8 1.7 0.8 Reva#___ 2 Pageé;_offz
100 2.9 %800 2705 1922 Ul 5.0 Z.r  Cu§  cok
207 35,9 3C.A4 2.6 196 E.T 3.7 1.4 0.8
1%0 Il 2601 19.6 130 7.1 2.8 1.2 c.a
100 25.6 ZL.4 19.¢ 10.3  S.4 7.1 0.8
a0 22.5 18,7 1%.! AT 4.5 1.1 oo
40 18.2 19,0 10.6 6.7 3.4 1.2
T 15¢1 12,3 6.8 9.3 2.6 q.a
40 12.5 10.9 7.2 4.3 7ol e
10 10.0 2.1 5.9 3.2 1.5 .3
20 4.8 3.9 W 1.3 0.8
10 Lot 1a?  g.t
(€18 SOIL LCSS FRCM WIND EROSICA [N TCMS RER ZJCRE PER YEAR JANUSRY, 1981
Ca 200
. SURFICE = K = 0,% I = 34
%) Vies - FLAT SWALL GRALA RESINUE IN PCUNDS PER ACHE
UNSHEL TERED
nlsrnugg 0 230 300 750 1000 1230 1500 L7SC 2000 2230 2500 2750 3000
IN Ep®
10000 $A,4 5.3 AT.C 349 20T 1.3 8.8 2.7 (.8 gQ.%
s000 #4805 553 47,0 3449 21.T 11.)  S.6 2.7 tos  G.%
6000 €T.1 98,2 8.0 Jeal 21,1 1€ B.6 Z.a  Los Q.5
4000 6403 SE.T . T.F A2.Y 1.9 10,2 4.9 3.4 [o4
3000 1.9 S1.1 4l.7 30.% IAL4 9.4 4.5 2.2 1.3
7000 8.4 3003 29.7 28,8 17.3 R4 eel 1.8 Lol
1000 Slab 4442 4.7 24,9 16,3 T.€ ¥.2  L.4 .8
800 49,4 62,3 226 232 13T 6eb 2.8 1.3 Qus
»00 4901 3004 25,40 2007 52,0 8.1 2.4 101 0.%
480 9.7 3307 25.57 17,7 101 &ed 1.9 QuP 0.4
300 6.1 0.9 2.9 19.7  ALR Y8 lea  Q.%
200 39.9 2%.6 19.0 12.T .9 2.8 .1 Doé
1% 4.6 2C.% 14e§ 8T S.1 2.0 0.1
100 20,06 17,01 12,9 T.8 4.0 Lak Q.8
20 177 14,6 10.1 8.5 3.2  [.i
80 13,5 L1e0 7.6 4eb 2.7 0.1
20 1.2 $.1 €2 3.7 1.7 @.3
»0 8.9 7.2 At 2.8 1.2 0.3
10 5.8 4. 3.0 teh Qb ]
20 .1 2.4 LS 0.7
‘10 6.9 9.5
IE)e SOCL LCSS FACH MIND ERGSICA IN TCNS PER ACEE PER YEAR JlNun:v.lQ!lo
. 2c
SURFACE « X » 7.8 1+ %
L} tylee = FLAT SMALL GRAIN RESTOUF [N PCUNCS WME® ACOE
UNSHPL TERED
D1STANCE 0 230 %4 730 1000 1250 1500 179¢ 2€CC 2730 290 2790 ¢od
IN FBRT
1000 80.8 32,9 al.t 0.1 8.4 9.7 &4 2.1 1.2
soco $0.8 S2.% Al.l 0.0 IRué 9.7 ko6 2.1 1.7
s0a0 9.7 31.f 483 26,6 17.9 0.9 4.3 2.0 1.2
sq00 57,1 9.3 3£.5 27.9 6.9 £.3 3.9 1.2 l.t
1000 85,7 44,0 37,3 27.0 I8.2 T.§ 1.7 1.7 1.0
2000 7.9 4%.0 34,9 2.0 149 T.2  3.Y 1.% Q.9
1900 43,8 VE.9 29.8 210 12.2 5.6 2.9 1.1 0.5
100 42,6 3€.3 2Te¢ 193 1lel 9.0 2.2  £.5 Q.4
&40 38,4 32,6 26.8 17.0 9.8 4,2 1.4 0.7 Q.3
4¢0 33,5 A& 1.4 Lé.$ Al 3.4 1.4 £.8
100 0.2 725.4 18.8 1244 4.8 7.1 L.l C.&
200 26,0 20,0 14.3 9.5 3.0 1.9 0.7
140 19.9 teed 118 7.3 3.8 1.6
100 15,5 12.7 4.5 9.5 2.7 Q.9 .
40 13.3 iC.8 T.5 hel F LY Qb .
&q 9.4  Teb 9.1 2.9 1.) 0 Gl
"0 7.1 5.8 3.8 2.2 6.9
an $5.2 6.1 7.4 1.4 0.8
I8 - Y.4 2.7 1.6 0.8
20 1ot 1.2 Qa7
10 0.6 C.4

® NOTE: SCIL LESS POR VALUES WHEARE 'E' [5 LESS ThWas C.l C9 GREATER TpaN
440,90 ARF NCT SHOWNS CTHER YALUFS NMNT SHOwN JWE INVALIOQ

%% NCTE: VALUES SkChN ARE FLAT SMALL GRAIN EQUIVALEMNT, NOT ty
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€= 200
SURFACE = Kk = 1.2 | = %3
{Ll {view = FLAT SMALL GR4IN RESIDUE TA SCUmCS PER ACRE
UNSHELTERED .
?éré, ?ls:;:$s o 230 520 T30 1000 1250 USCO: 179¢ za¢0 2290 2%€& 276 1cCo |
[ . .
10040 96,0 f4.4 68,7 1.2 5.0 2¢.3 10.9 .8 3.8 1.9 .7 Q.1
2000 94.0 84,4 BE.7 53,2 35,2 20.1 10.%  %.9 3.8 1.5 0.7 6.l
6000 96.0 fa 6 40,7 93,2 35.0 0.3 10.9 5.5 3.9 .5 0.7 Q.1
4000 93.0 8l.7 66.7 51.2 33.5 19,2 10.2 - 8.8 3.5 1.1 Q.4
1000 90.T 5.6 4.5 9.6 32.1 1B.k 9.7 5.2 3.1 1.2 0.4
2000 87.1 T&.3 &l.t 47,1 30.5 17.0 9.0 4.7 1.0 1.1 0.3
1000 T.9  68.8 3301 4l.8 26.5 L4k T.e F.A 2.1 0.8
200 TS5 45.0 92,5 29,4 4.9 (3.4 6.8 3.4 2.1 6.7
600 T0.0 41.5 48.8 Ma.4 22,7 12.6 6.0 3.8 1.4 Q0.8
saa bh.d 55,8 A43.5 12,4 15.9 10.2 5.0 2.4 1.4
100 $9.2, Sl.1 40.0 29,1 17.7 8.4 4.2 2.0 1.2
200 5247 M4a8 3407 2409 LaB Tul 0 3.) 0 L.F Oud anososqoesn Bechtel Nevads
150 45.8 39.1 29.§ 2t.1 12.3 £ 7 2.9 1.1 Q.% . 3
100 3%.4 33,4 23.3 17.5 10.0 4. L.9 0.2 0.+ Analysis Calc. #; =L -
a0 9.7 0.1 22.6 15.5 8.7 3.7 1.5  G.% . z S
0 3.1 25,2 187 12.3 &8 20 L1 O Prepared By: '
sa 6.1 21.8 149.9 10.5 8.6 2.2 0.8 .
A0 23.1 19.2 13.6 9.0 4.7 l.@ .7 Checked By: VK¢
20 18.8 f5.6 11.1 7.0 3% .2 . p’) ‘
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C = 200
SURFACE = K » 0,.§ I = 2
w IV1e® = BLAT SMALL GRAIN RESIOUE [N PCUNDS PER AGRE
UNSHEL TERED
gts:;nge 0 23¢ 500 T90 1000 (230 1500 17SC 2000 2230 2500 27150 3800
N REE
1C000 886.4 7.7 41.0 4447 30.2 149 8.8 4.7 2.9 1.1 0.)
2000 6.4 TS.T 41.C 4647 30.2 1869 8.8 4.7 2.9  lel 0.3
4600 Bbeh  T5.7 £1.0 46,7 20.2 16.9 B.8 4.7 2.9 L.l 0.1
4000 £3.2 T2.8 S8.9 44.% 0.6 1%.4 8.2 4.3 2.7 [.C 0.3
3060 81,0 TCo8 S4.8 a3l 27.5 18,1 V.8 4.0 2.5 C.9? 0.3
2000 Tr.2 473 23,8 Ad.5 25.T 13,8 T.1 3.6 2.2 C.T
1000 T0.1 6.8 48.2 T3%.9 22.4 118 5.6 2.9 1.7 0.4
800 46.5 97.6 45.5 33.6 20.8 10.3 5.3 2.4 1.9 C.S
500 &la4 53.0 AleE 30.5 Q8.6 S.4 4.5 2.1 1.3
400 55,4 4T.8 3V.2 26.9 18.2 7.9 3.1 1.7 1.0
300 1.3 44,2 F4.2 245 143 6.9 3.2 L.¢ 0.8
200 44.3 37.7 28.2 20.3 Lll.T 5.3 2.4 1l.C 0.5
150 38.3 I2.4 24.9 10.9 .8 4.2 L.8 0.
100 23.3 261 21,0 14,2 T.9 3] 1.3 0.8
s 29.7 24.9 P04 12,3 4T 2.7 1.1
6a 23.8 19.8 la.4 9.4 4.9 1.9 0.7
S0 1.1 17,5 2.4 £.1 4.l 1.5 0.5
40 180.3 191 1€e7 4.8 3.4 1.2
1 4.5 Ll.8  £.2 9.0 2.4 G.8
20 9.3 Tob %1 3.0 1Y 0.2
10 3.1 2.4t 0.7
{81+ SOIL LOSS FRQX WIND EROSICN [h.TCNS PER ACPE PER YEAR Jluulgf:l!iéo
SUAFACE = K u &l T= 48
w IVie® = FLAT SMALL GRAIN RESICUE [A PCUKDS BER ACAE
uu:ﬁ:g::::n ] 750 SQ0 . 7SO0 1000 123@ 1500 1740 2000 2230 2500 2750 3d4ce
IN FEET
76.0 84.9 937.% 40.3 2%.5 113 1.0 1.8 2.2 €7
l:gg: 72.. $6.9 93,9 40.3 2%.5 1314 T.0 3. 2.2 0.7
4000 T6.4 6é.6 93,2 40.0 2%5.4 13.7T 4.9 . 3.1 2.2 0.7
4000 T3.8 b4.2 %l.l 38,3 24,1 12.% 6.5 1.3 2.0 4.8
1000 T1.7 62.3 49.9 3T.0 23.2 12,2 6«1 3.0 1.8 G.b
2000 477 %7 4d.4 344 2103 1l.1 %.5 2.7 L. G2
1000 59.5 %la3 40,1 29.3 17.8 1.9 4.2 2.0 1.2
800 ST.C 44,1 38.1 2T.8 16.8 0.3 3.9 1.8 L.l
400 §3.2 45.7 3.4 2%5.5 13.2  T.3 b L 0.9 ‘
400 4T 4 4G9 I1.1 22.1 13.9 6.0 2.7 1.2 0.9
300 43,2 6.8 28.0 19.4 1l.3 4.1 2.3 l.C Q.4
200 36.4 3C.9 23.] 6.0 9.0 3.9 l.b 0.5
190 1.7 26.7 19.8 13.3  T.1 2.0 1.2 Gus
108 26,4 22,1 16.2 18.6 5.7 2.2 0.8
20 23.0 19.1 13.§ 9.0 4.7 1.7 0.8
s 1.7 15.4 11.0 4.9 3.9 1.2
S0 15.6 12,0 9.0 5.8 2.7 .9
a3 13.3 1C.8  T.5 6.5 2.2 Q.4
14 10.9% 1.9 1,7 E L l.6& 0.3
20 5,1 4.2 2.7 laé Q.
10 1.1 1.3 6.7
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£ = 200
SURFACE - K = L.C i = 5¢
L} fV1oe = FLAT SwallL GRAIN FPESIDUE TA PCUNDS PER 4ACRE
?? UNSHELTERED ) .
BISTANCE 0 280 960 750 1000 1750 1500 1750 2000 2290 2500 2750 3000 4
17000 FIZ.0 99,1 B1.T 44.9% 43,6 28.4 168 8.4 §.5 2.1 1.1 0.2
8000 112.0 99,1 1.7 648 43,8 28.4 4.8 8.4 5.5 2.1 1.1 3.2
4000 112.€ 99.1 1.7 56,5 41,6 28.4 15,8  B.4 2.8 2.3 1,1 Q.7
4000 109.8 9741 79.§ 3.0 42,3 25.5 6.2 8.0 5.3 2.2 1.1 0.2
3000 107.9 9%.4 78,3 Ak.s 41,3 2448 13,7 T.7 S0 2.1 1.6 e.2
2000 I1Cel 2.5 T3.1 %9.&6 39,7 23.4 12.9 1.2 4.7 1.9 0.9 Q.10
1000 98.1 A4.5 48,8 93,3 35,1 20.3 10.9 4.9 3.8 1.5 ¢.7 Q.1
800 $3.0 &1.7 €8.3 H.2 23.4 19.2 10.2 f.% 3.5 1.3 0.4
800" 8h.S T76.2 #1.% 47.0 30.4 1T.1 9.8 4.7 3.0 L.l 4.3
R00 - B0.0 8%5.8 S8.C 42,4 27.0 L4.d T.8  3.§ 2.4 C.8
200 75.C 3 69.3 2.0 9.1 26,7 13.2  &.7 3.4 2.1 0.7
200 66,7 TET.8 45.7 33 26.9 102 5.3 2.4 1.5 C.3
190 29.1 5C.1 9.0 29,0 17.6 0.0 4.2 2.0 L.l .
109 $3.1 4%.6 3.4 234 19.2 7.1 3.4 1.3 0.9
10 8.7 41.7 32.1 2.8 13.4 4.3 2.9 1.1 Q.4
s 40.8 34,7 26.7 8.3 10.5 4.7 2.0 0.9 Q.6  5aORSpevs
0 ITel Ias 2306 16.2 9.1 1.9 1.7 Gut i .
a0 3.7 2806 1.2 Lléab 8,3 3.1 L.4  Q.¢ Analysis Calc. #
0 27,8 23.1 17,1 1t.3 8.1 2.4, 0.9 Prepared By: <
20 21.0 17.4 12.5 8.0 4.1 1.5° 0.8 P
ta 11.6 9.5 4.4 3.9 1.8 0.4 Checked By: “ Vi,
Rev#__ (2 Page F7 of L5
(E}s SOLL LOSS FAQH WIND EROSICN [N TCNS PER ACPE PFR YEAR JANUARY, 1981
: c= 200
: _ SURFACE = K = C.§ 1= 58
: 3] tviee = FLAT SMALL GRAIN RESIDUE IN PCUNOS PER ACRE
UNSHELTERED _ :
OTSTANCE @ 250 48¢  TS3 loga 1250 1304 LTS0 2000 2230 2900 2730 3000
(N BEET .

7.4 S56.4 17.95 22.0 12.0 4.4 hel L7 0.8 Q.1
T2.4 S6.46 17,5 22.0 12.0 bob 4.3 1.7 0.8 Q.1
T2.6 S4.8 IT.3 22.0 (2.0 4.8 42 1.7 0.8 dQ.1%

18000 160.¢
2000 100.8
4000 100.4

4040 9.1 TQes4 54,7 V4.1 2140 1l.4 a2 Al 1.4 0.7 d.1
3000 5.0 d al8.6 53.1 34,9 20,2 10.8 3.9 3.4 1.5 Q.7 d.1
2000 92.4 31, 9.4 50.T7 33.2 1§.0 10.1 S.4 3.4 1.1 0.4
1900 B3.9 Ti.4 59.1 45,0 29.0 1lé.1 . % 4 2.7 1.6 0.3
200 T9.9 6%5.T7T 9%.% 42.3 27.0 14,82 T« 1.9 2e4 0.4
(Y. 1] T5.1 4%.4% S52.3 39.2 25.7 13.1 47 1.4 2.1 C.7
400 €9.8 88,4 41,9 V3.4 22,7 1148 5.8 2.9 LT 0.5
300 Ghe] 5%.4 43,7 32.1 1S5.3 1C.1 4.5 2.4 Lad i
200 $6.0 44,2 J37.9 1T.2 la.s .0 3.4 te? 1.8
1%0 49.7 42.46 32.5 23.4 12,2 4.9 3.0 1.1 Q.
100 43,2 4.8 28.1 19.7 1l.4 $.1 2.3 1a€ 0.4 .
"n 19.8 33.1 29.0 17.3 9.8 4.3 L8 ' U.B 0.3
[ 1:} 32.9 21.8 2€.T [14.0 Te7 3.2 la3 Cak
50 29.7 24,9 18.4 12.3 [ 1% 2.7 lal .
“9 2%.0 21.5 1%5.7 10.) 9.3 7.1 0.8
10 21.1 17.% 12.4 8.1 4.2 1.5 0.9%
29 14,9 12.2 2.3 5.2 1.5 0.4
10 T4 5.9 3.9 2.2 g.9
1€1* SAQIL LOSS FPCM wINO ERO3 ICN IM TCNS PER ACAE PER YEAR JANUARY, L9EL
L= 200
SURFACEF ~ K » 0.8 { = 1Y
- LY IV)ee = FLAT SHaLL GRAIN RESTCUE IM PCUKDS PER ACRE
UNSHELTERED
O1STANCE g 2% 900 790 1000 1290 1500 17%C 2000 2250 2%00 2734 3cCG0
i BEET
10000 29,8 Thet &£3.¢ 4£.2 31,8 180 8.5 5.1 3.2 le2 0.4
[ -1} 89.4 T8.86 &).86 48.0 J1.8 14.0 9.3 5.1 3.2 1.2 Q.4
[1.0.5:] B9.¢ TE.4  AT.¢ MRLE 318 LE.C 9.5 1.1 3.2 le2 0.4
4000 86.9 T5.0 el.l 46.8 30.2 14.% 5.9 T 2.9 1.1 0.3
3000 Sh.1 Ti.80 9%.4 45.3 29.1 Lle.2 [ FE] LTE) 2.8 1.0 0.3
20040 00, 69.% %6.1 42,5 27.1 14.3 Tt 3.9 2ok 0.9 [+ P |
1000 73.8 &3.9 S0.& 3T.8 2.8 12.7 6.1 1.2 1.9 0.6
800 49,7 63.5 4f.C 35,7 2.3 Ll.7 5.8 2.5 1.7 Cad
400 Ch bt S5.9% 44,0 32.3 20,0 LlG.2 5.0 2.4 1.4
400 M,2 %0.2 39.2 2M.3 (7.2 1.4 LS § 1.9 l.1
3100 54,1 #6.%5 4.1 26.0 1%.4 'l 3.5 1.4 9.9
200 4740 #Cal JCa.2 21.3 12.8 . 3.5 2.7 1.2 0.5
150 #0.5 Jhed 24,1 18,1 10.4 LY ] 2.8 C.d G4
100 35,2 28.7 21.31 1%.2 8.5 3.4 [ %] 0.5
an 31.7 246.7 15,0 13.4 T2 i.¢ 1.2 [N ]
[T 2%.9 21.3 15.% 10.2 5.4 2.1 n.8
%0 22.7 18.M ll.a n.4 heb 1e? g. 4
49 20.0 16.5 11.8 T.% 1.3 1a% 0.9
19 19.28 12.5% t.1 S.b 2.8 .9
20 8.7 8.4 5.9 3.4 1¢6 0.3
10 1.4 3.1 1.5 0.9

® NOTE: SATL LCSS FCN VALUES WHWERE 'E* IS LESS THAM Cul CF GRELTER THAN
440,00 ARE NCT SHOWN: OTHER VALUES NOT SMCuh ARE IAvALID

we NCTE:D VALUES SrChh BRE FLAT SMALL GRAIA EQUIVALENT. NOT *y¢



9q

tE)e SOIL LCSS FRGM WIND ERQSICHM IN TCNS PER ACRE PFR vEap

_JANusRY, 1981 .

€ ow -209
. SURFACE - ¢ = [,.C [ T i
i (V)e® = FLAT SMaLL GRAIN RESTOUE [k PCUNOS PEI ACRE ' T
UNSHELTERED e
DISTANCE ¢ 290 500 TSQ 100¢ 12%0 %00 173C 2000 2250 2%cg 2753 3cGd
IN FERT
10000 172.6 19%.C 127,93 11C.1 00.C 9%5.5 Ye.b 22.2 15,9 A.1 4.6 1.1 Cob
rago 172.0 199.0 132.3 L10.3 80.0 535.% 4.4 22,2 19.% f.1 4.8 1.1 Q.é
4000 172.0 155,08 132.3 110.3 80.0 $5.5 4.6 22.27 19.9 Aol 4.8 lal  Ced
4000 172.0 19%.0 132.% 110.3 8.0 $5.% 24,4 22.2 15,5 8,1 4.8 L.l Q.8
3000 17042 15403 131.7 109.7 79.5 351 24u1 22.0 15,7 8.0 4.4 lat  C.8
2000 16645 157.2 127.9 106.2 76,7 52,7 32.4 20,7 14 8 Toé 4.2 1.3 Q.8
1000 19%.8 1%5.8 118.4 97,3 9.6 4&.8 23,3 17.7 12.5 4.t _3.3 d.8 @.4
. s0a 19001 13%9.4 114,84 93,8 88.5 44,71 28.8 163 1ll.as 3.9 3.6 C.7 .4
——= 8007 14204 128.4 10A.0 8.0 62.0 4C.8 2%.1 14,7 1C.2 4.8 2.8 0.2 i~
e AANT 133,72 11%.7  99.7 80.5 56.0 35.9 20.9 (2.8 8.6 3.9 2.0 Qa2 ” f
L AN 129, T il1.8 $3.0 T4.5 5.3 3207 18,5 18.5  T.3 3.2 1.7 0.2 - AT
T TR TIAVI 10142 83.6 68,2 448 2T.6 15,3 0.8 .8 2.4 1.2 2.2 N /’
190 TC3.t 92.2 78.fF 40.0 4041 23.9 13,1 7.3 4.8 1.9 0.9 8,1 fe .. /o
1490 97.% 8%5.8 7C.0 6.3 35.8 20.8 11.2  t.1 3.6 hed  C.T Ol Sy
a0 1.7 €C.5 4%.3 S9.3 32,8 18.7 9.9 5.3 3.4 1.1 Q.4 ‘ in
40 Slaa Tlal 3T.1 43,3 27.7 15.2 7.9 4.1 " 2.5 C€.9 0.3 :
t0 TS.8 64,0 22.7 39,6 2%.1 13,9 6.8 3.9 2.1 Q.7
4 TGS 6102 AME 3622 22.5 1L.9 5.9 2.8 L. 0.6
30 2.1 33,8 42.3 3.0 19.0 9.6 4.6 2.7 1.3 -
20 2.9 a%5.4 33,7 25.3 15.1 7.3 2.4 1.5 0.5
1a A7.7 3.9 2441 lé.e 9.4 Al 1.7 t.e
[Z)® SOTL LCSS FRCM WING EROSICN (N TENS PER ACRE PER YEAR ;.yé:::j::::‘““‘\
cC = 200
SURFACE = Kk » C.§ K I« B
18] (Vi®e ~ FLAT SMALL GRAIA RESTCUE FN OCUNCS PEP ACRE
UNSHELTERED A
DISTANGE 0 736 %00 740 lcoo 12%3 1400 179C 2QCC 2290 ISCO0 2790 3C06
In FEET
tgoon 1940 £38.9 L17.9 96.7 #8.9 #¢.2 27.% 17.5 12.% %.§ 3.3 4.8 C.&
8000 15,8 1389 1179 94,7 8.9 48.2 2T.9 17.5 12.3 5.9 3.3 6.2 C.4
4009 1568 J38.9 117.5 98,7 48.9 48,2 27,9 17.%5 12.1  f.9 3. C.8 Q.4
4000  -193.5 L37.7 116.4 9%5.7 48.1 4%5.8 77.% 17.1 12.0 5.4 1,2 6.7 C.+
3900 151.7 1396 124.9 90,9 44,7 4dod  26.7 16.6 1l.& 3.8 3.0 Q.7  C.é
2o00n PAT.E 132.% 11l.é 91.2 44,9 &2.T7 29.5 1%.7 JC.9 9.2 2.8 O0.¢
1000 138.5 12%.7 10%.7 #4.1 %8.8 J8.1 22.4 L3.& S§.% 4,3 2.3 0.2
ean 115.0 120.4 100.0 1.8 %6.7 Y&.9 1.3 (2.8 8.8 4.0 2.1 8.2
800 127.¢ L1%.& $4.6 T80 52,4 3321 19.1 11,3 7.8 3.6 1.1 0.2
— k00— 118.3 109%.0 84.5 4%.1 4T7.1 29%.1 la.4 9.5 8.3 2.7  l.é& Q.2
300 111.5 S8.4 Pl.] 44,2 437 76.7 4.6 8.3 5.5 2.3 L.l 9.2
200 102.7 90.6 Taot %7.9 38,5 22.8 12.4 4.5 4.3 .3 C.§  Qul
t10 Shod 87.9 &T7.4 B2.1 4.7 1S.T 10.9 8.7 3.6 1.4 0.4
100 R5.9 T9,7 €0.¢ 44.3 29.9 16T 8T 4.6 2.5 l.l 0.3
"0 T9.3 6922 %3.5 42.0 26,7 V&4 7.5 VA 2.4 C.A
&0 The8 6222 45.4 4.9 Z3.1 12.7 4.l 3.0 1.8 Q.8
%0 6%5.8 ST.0 49.0 33.2 0.9 1C.6  S.2  2.% 1.5 ¢C.S
A 9.5 1.7 4C.5 9.6 N0 5.3 4.3 2.0 1.2
1w 3.9 4é,1 19.9 25.9 19.%  T.5 1.5 l.& Q.9 ,
” bt ITS 28,9 0.3 118 3.4 2.4 1.0 J.9%
10 30.% 2%.4 19,0 12.7 4.9 2.8 M.l C.s
LEl1® SCIL LOSS FACH WIND ERQSICN IN TCNS PEA ACRE PER YEAR JANUARY, 1581
Cs= cc
SURPACE = Kk = Q.2 [ = 2..
et {viee - PLAT SNALL GRAIN RFS{DUE M PRUNCS PER ACRE
UNSHELSERED
DISTANCE ¢ 250 %G00 730 1000 12%) I%Q0 LYSC z@C0 2250 2804 2750 1040
In BEET
L0000 137.8 122.8 §Q7.0 83,9 48,1 IT.7 22,2 13,4  %.2 4.2 2.2 0.2
scao 137.4 127.8 103.0 83,5 98.3 V7.7 22.7 13.4 9.2 4.2 2.7  G.2
T BI7.6 1228 1£7.C A5 S8.3 3T.T 22,2 13.6 9.2 4.2 2.2 9.2
4000 134,2 119.7 108.1 80.9 56,2 de.l .1 12.4  &.4 3.9 2.1 2.2
1000 132.0 117.7 98.1 75,3 95,0 1%.1 20.4 12,72 A.3 3.7 1.9 0.2
2000 130.3 116841 94t T8.0 %448 4.3 19,9 11.8  B8.0 Y.k l.§ 3.2
1aag 1177 1044 Béeéd &8.T 46,7 2d.8 14.) 9.4 el 2.7 Lad Qa2
200 L14,9 101a8 24,8 6de8 4501 2748 1%5.% 8.5  %5.% 2.5 1.2 d.2
aoa 1696 9649 T9.7 £2.8 42,2 2%.% 14.1l 8.0 .2 2.2 l.F 0.2
4400 103.1 91.0 T4.% 50,2 38.T 22.9 2.5 TWC 4.5 la8 0.5 O.1
300 98,0 88,2 T0.3 84,8 4.0 21.0 M.} 4.2 4.0 lut 0.7 Gl
200 ET.€ T1.0 #2.7 4T.& 30.9 (T.é 9.1 4.9 7.0 1.l 0.4
1%0 00,0 85.8 %é.0 42.4 7.0 14 .8 T.é 1.8 P.e C.A
100 T1.% 64,0 90,9 3INZ 4.0 12.8  s.h 2,2 2.C  C.8&
an 6T7.% S8.% A&.t 4.9 205 L1.2 5.9 1.7 1.4 2.4
&0 $9.2 St.l 4d.0 29.1 7.1 4.8 4.2 2.8 1.2
5 85,1 A4T.4 36,8 Fé.4 l6eT  T.8  d.s  L.T 1.3
L] 0.9 43.6 337 24.1 l4.d 48 3.l L.k CaB
10 42,2 34.8 28.0 19,7 ll.& Seal Z.3 1.8 A.s
2 4.8 25.4 22,0 19.0  Baé 3.9 1.9 0.9
(F] 20.4 1449 12.1 2.7 40 1.6 0.9 BN-003 (08/56)
o NOTE: SCIL LCSS PCR VALUES WMERE 'E) [S LESS TH3A C.1 CeAGEjysis Galo: #; Y = Fp f
- JmNg ] iR
440.0 ARE NCT SHCwN; CTHEP VALUES NOT Snlwk IRF l"!l‘érsgred By: Z_S

es NCTE: VALUFS SkOWN

IRE £LAT SMALL GRAIN EQUIVALEAT. ACCh¥cked By:” V.S

Rev.#:
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PROJECT ORGANIZATION

The U.S. Department of Energy, National Nuclear Security Administration Nevada Operations
Office (NNSA/NV) Project Manager or Task Manager will serve as the primary point of contact
for all activities conducted for this project. The NNSA/NV Project Manager is responsible for
seeing that all activities conducted during the project fulfill the obligations of NNSA/NV, as
described in the Federal Facility Agreement and Consent Order of 1996 (as amended) and the
Nevada Division of Environmental Protection (NDEP) approved work plan. The NNSA/NV
Project Manager will plan, authorize, and control project work so that activities are completed in
accordance with the work plan on schedule and within budget. The NNSA/NV Project Manager
will be the primary point of contact with the NDEP. The NNSA/NV points of contact for this
project are as follows:

NNSA/NV Project Manager: Janet Appenzeller-Wing
Telephone Number: (702) 295-0461

NNSA/NV Task Manager: Sabine Curtis
Telephone Number: (702) 295-0542

The identification of the project Health and Safety Officer and other BN site personnel can be
found in the appropriate plan (the Field Management Plan and the Site-Specific Health and
Safety Plan). However, personnel are subject to change and it is suggested that the NNSA/NV
Project Manager be contacted for further information.
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DISTRIBUTION LIST

*Provide copy of initial distribution or Revision 0; remainder of list gets Revision O if approved
without changes. The entire list receives Revision 1, if issued.

Nevada Division of Environmental Protection

Paul Liebendorfer 1 (Controlled)*
Bureau of Federal Facilities '

Division of Environmental Protection

333 W. Nye Lane, Room 13B

Carson City, NV 89706-0866

Don Elle 1 (Controlled)*
Bureau of Federal Facilities

Division of Environmental Protection

1777 E. Flamingo, Suite 121-A

Las Vegas, NV 89119-0837

U.S. Department of Energy

Janet Appenzeller-Wing 1 (Uncontrolled)*
Project Manager '

Environmental Restoration Division

U.S. Department of Energy

National Nuclear Security Administration

Nevada Operations Office

P.O. Box 98518 M/S 505

Las Vegas, NV 89193-8518

Sabine Curtis 1 (Uncontrolied)*
Environmental Restoration Division

U.S. Department of Energy

National Nuclear Security Administration

Nevada Operations Office

P.O. Box 98518 M/S 505

Las Vegas, NV 89193-8518

Sabrina Lawrence 1 (Controlled)*
Environmental Restoration Division

U.S. Department of Energy

National Nuclear Security Administration

Nevada Operations Office

P.O. Box 98518 M/S 505

Las Vegas, NV 89193-8518
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U.S. Department of Energy (continued)

U.S. Department of Energy 2 (1 Controlled &
National Nuclear Security Administration : 1 Uncontrolled)
Nevada Operations Office

Public Reading Facility

P.O. Box 98521 M/S NLV040

Las Vegas, NV 89193-8521

U.S. Department of Energy 1 (Uncontrolled)
National Nuclear Security Administration

Nevada Operations Office

Technical Information Resource Center

P.O. Box 98521 M/S 505

Las Vegas, NV 89193-8521

U.S. Department of Energy 1 (Electronic copy)
Office of Scientific and Technical Information

P.O. Box 62

Oak Ridge, TN 37831-0062

Bechtel Nevada

Correspondence Control I (Uncontrolled)*
Bechtel Nevada

P.O. Box 98521 M/S NLV008

Las Vegas, NV 89193-8521

Environmental Management Library 1 (Uncontrolled)*
Bechtel Nevada

P.O. Box 98521, M/S NLV080

Las Vegas, NV 89193-8521

Kevin Campbell 1 (Uncontrolled)*
Bechtel Nevada

P.O. Box 98521 M/S NTS306

Las Vegas, NV 89193-8521

Greg Doyle ' 1 (Uncontrolled)*
Bechtel Nevada

P.O. Box 98521 M/S NTS306

Las Vegas, NV 89193-8521
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Tom Fitzmaurice

Bechtel Nevada

P.O. Box 98521 M/S NTS306
Las Vegas, NV 89193-8521

Ann Heidema

Bechtel Nevada

P.O. Box 98521 M/S NLV022
Las Vegas, NV 89193-8521

Wayne Johnson

Bechtel Nevada

P.O. Box 98521 M/S NLV080
Las Vegas, NV 89193-8521

Steve Nacht

Bechtel Nevada

P.O. Box 98521 M/S NTS306
Las Vegas, NV 89193-8521

IT Corporation

Lynn Kidman

IT Corporation

P.O. Box 93838 M/S 439
Las Vegas, NV 89193-8521

IT FFACO Support Office
IT Corporation

P.O. Box 93838 M/S 439
Las Vegas, NV 89193-8521

State of Nevada

Manager, Northern Nevada

FFACO Public Reading Facility

Nevada State Library and Archives Federal Publications
100 North Stewart Street

Carson City, NV 89701-4285
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1 (Uncontrolled)*

1 (Uncontrolled)*
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