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CMS Report

EXECUTIVE SUMMARY

This report describes the results of the Resource Conservation and Regovery Act (HCRA) cotrective
measures study (CMS) conducled at consclidated Solid Waste Management Unit (SWMU) 16-021(c)-93,
located within Technical Area 16 (TA-16} at the Los Alamos National Laboralory (the Laboratory or
LANL}. This SWMLI is associated with a former outfall located adjacent to Building 260, a building
formerly used to process high explosives (HE). The former outfall and immediate area are also known as
the TA-16-260 outfall, ar the outfall source area (see Figure 1.2-1}. The CMS was conducted according 1o
the CMS plan for SWMU 16-021(c)-89, which was approved by the New Mexice Environment Depariment
{NMED) in September 1896, The regulatory status of SWMU 16-021(c)-99 is shown in Table ES-1,

This CMS report proposes media cdeanup standards (MCSs), evaluates remediation technologies,
proposes corrective measure alternatives, and proposes a monitoring program to measure remedial
progress for SWMU 16-021(c)-89 and nearby Cafion de Valle and Martin 8pring Canyon. The CMS
addresses surface and subsurface soils within the outfall source atea and an underlying surge bed, as
well as alluvial sediment, springs, surface water, and groundwater located within Cafion de Valle and
Martin Spring Canyon. The ldentification and evaluation of alternatives for the site’s deep vadose zone
components {8.4., regional groundwater) was not conducted. A second CMS that will focus on regional
groundwater will address these areas.

The CMS used the following process o develop MCSs: review of the Phase Il RCRA Facility
Investigation (RF1) (LANL 2003, 77965) list of chemicals of potential concern (COPCs) to identify CMS
COPCs; review of the Phase 111 RFL risk assessment results; identification of applicable or refevant and
appropriate requirements (ARARs), and identification or calculation of MCSs for each COPC.

The CME COPCs identified inchrde barium, manganese, hexahydro-1,3,5-1rinitro-1,3,5-triazine (RDX);
hexahydro-1,3-dinitroso-5-nitro-1,3 5-triazine (DNX); bexahydro-1-nitroso-3,5-dinitro-1,3, 5-driazine (MNX);
ard trinitrotoluene{2,4,6-]1 (TNT). CMS COPCs were tdentified for each area of the site.

The proposed ARARSs for groundwater, surface water, and springs are the currently enforceable New
Mexico Water Quality Control Commission (NMWQUCC) human health standards for groundwater, 20 New
Mexico Administrative Code (NMAC) 6.2.3103, Parts A and B. In applying these ARARS, this CMS treats
all site waters as groundwater because of their interchangeability in the site hydrology. For allyvial
sediment, the ARARs consist of NMAC 6.2.4103, Parts A and B, These ARARs contain both risk-based
and standards-based (numerical standards} provisions from which the MCSs were derived. For the outfall
source area, MCSs were derived from the Phase Hll RFI risk assessment results.

The risk-based provisions in the ARARSs are dependent on the point of withdrawal of site waters and the
human exposure scenario. Because of the future industiial use of the site and the presence of regional
groundwater, this CMS identified two potential points of withdrawal for site waters, incidental water
ingestion associated with industrial use and drinking water ingestion associated with residential use of the
nearest municipal well. The latter point of withdrawal is applicable to shallow site groundwater because of
the potential for shallow site groundwater fo infiltrate to regional groundwater,

Risks associated with the industrial exposure scenario to shallow site water were calculated during the
Phase 1t RFi and the results showed acceptable risk; according to the risk-based provisions of the
ARARSs, these results imply that remediation of site waters is not required. A risk assessment for
residential use of the municipal well is planned for the regional groundwatsr CMS and will result in the
development of risk-based MCSs for the CMS COPCs, including RDX and TNT, that existing numencal
standards of the ARARSs do not cover.
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Proposed points of compliance (POCs) for the MCSs consist of five existing alluvial wells in Cafion de .
Valle, three existing alluvial wells in Martin Spring Canyon, two surface water sampling points along the

perennial surface water reach of Caflon de Valle, one surface water sampling point in Martin Spring

Canyon, and waters emanating from flowing springs. For alluvial sediment, the POCs are a set of

statistically representative sediment sampling points at which leaching tests would be conducted, For the

purposes of this CMS, compliance is defined as the attainment of the MCS for eight consecutive quarters

of sampling results at a POC.

Several of the standard and innovative remediation technologies screened and identified as capable of
atlaining the MCSs wete tested at the site. Technologies that rated favorably as a result of testing were
assembled into corrective measures alternatives, These alternatives were evaluated using criteria
consistent with the CMS Plan and RCRA,

For the outfall source area residual solls, the proposed alternative is soil rernoval and off-site disposal.
For the outfall source area setiling pond and surge bed, the proposed alternative is grouting of the surge
bed to isolate residual HE and bariurm and maintenance of the cap that was instalied in the setlling pond
area as part of the outfall source area interim measure.

For the Cafion de Valle and Martin Spring Canyon alluvial systems, the alternative Is natural flushing of
alluvial sediments and permeable reactive barrier (PRB) treatment of groundwater and surface water. The
PRB is proposed to be composed of either zero valent Iron or granulated activated carbon for HE
treatment and calcium sulfate for the immobilization of barium. Final design of the PRB will be completed
as part of the corrective measure implementation phase. Three PRBs for Cafion de Valle and one PRB
for Martin Spring Canyon are proposed. The proposed alternative for springs is the installation of
stormwater filters for the treatment of HE,

The proposed alternatives discussed above collectively constitute the proposed final rernedy for
18-021(c)-99, with the exception of regional groundwater, which is deferred to the regional groundwater
CMS.

Table ES-1
Summary of Proposed Action
SWMU SWMU Radionuclide Proposed .
Number Description HEWA Component Action Ratiomale for Recommendation
16-024{c}-98 | Outlall and Yes No Remediation | Contamination exceeds MCSs
drainage and poses the potential to
channel adversely affect regional
groundwater,
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CME Report

1.0 INTRODUCTION

The purpose of this corrective measures study (CMS) report is to summarize all CME activities and
resuits o date; evaluate alternatives for remediation; and propose corrective measures, meadia cleanup
standards (MCSs), and an associated monitoring program for Los Alamos National Laboratory {the
Laboratory, or LANL} solid waste management unit (SWMU) 16-021(c3-89 and nearby Cafion de Valle
and Martin Spring Canyon.

The Laboratory is a mullidisciplinary research facility cwned by the US Department of Energy (DOE) and
managed by the University of Califormia. The Laboratory is located in north-central New Mexico,
approximatety 60 mi northeast of Albuquerque and 20 mi northwest of Santa Fe. The Laboratory site
covers 43 mi® of the Pajarito Plateau, which consists of a series of fingerlike mesas separated by deep
canyons that contain perennial, ephemeral, and intermittent streams that run from west to east. Mesa
tops range in elevation from approximately 6200 to 7800 . The eastern portion of the plateau stands 300
to 900 ft above the Rio Grande.

The Laboratory’s Risk Reduction and Environmental Stewardship-Remediation Services (RRES-RS)
project is involved in a national effort by the DOE to clean up faciliies that were formerly involved in
weapons production. The goal of the RRES-RE project Is to ensure that the DOE's past operations do not
threaten human or environmental health and safety in and around Los Alamos County, New Mexico.

RRES-RS, in coordination with the New Mexico Environment Department (NMED), has been activaly
investigating and assessing the contamination present in SWMLU 16-021{c)-89 and adjacent Cafion de
Valle and Martin Spring Canyon since 1990, Thus, the corrective measures and MCS8s proposed in this
CMS are the results of a series of extensive site-characterization and investigation efforts conducted by
RRES-RS under the ongoing facility-wide investigation and the Resource Conservation and Recovery Act
{RCRA) corrective acltion (CA) process.

1.1 Purpose and Regulatory Context

Under the RCRA CA Program (55 FR 30798; 61 FR 19432), the two main objectives of corrective action
at a hazardous waste management facility are (1) to evaluate facility characteristics in relation to the
nature and extent of the contaminant releases; and {2) to identify, develop, and implement appropriate
correciive measure(s) to protect human health andf/or the environment. At the Laboratory, the University
of California and the DOE have instituted a CA program to proteci human health and the environment
from any potential releases of Laboratory-related hazardous waste or hazardous constituents.

For SWMU 16-021{c}-99, the CA investigation is taking place in accordance with both RCRA/HSWA
requirements, as specified in Module VIl of the Laboratory’s Hazardous Waste Facility Permit (EPA 1980,
01585). Module VIl was issued to the Laboratory by the EPA on May 23, 1880, and modified on May 18,
1894 {EPA 15894, 44146).

For contaminants released from SWMU 16-021(c)-89 into adiacent Cafion de Valle and Martin Spring
Canyon, CA is being implemented in phases. These phases—preliminary RCRA facility assessment
{RFA)Y, RCRA facility investigation (RFI), interim measures {IMs}, corective measures study (CMS), and
corrective measures implementation (CMI—are outlined in EPA RCRA CA guidance and are consistent
with the EPA's traditional approach to executing RCRA CA (55 FR 30798, 61 FR 19432).

Now actively in the CMS phase of RCRA CA, SWMU 16-021{c}-29 is a high-priority site for the RRES-RS
project’s CA program, SWWL 16-021(c)-99's pervasive contamination and complex hydrogeology have
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drawn out site remediation and characterization effords into an extensive process, Table 1.1-1 presents all .
scheduled, ongoing, or completed RCRA-driven corrective actions for SWMU 16-021(c)-99 to date.

1.2 Facility Location and Background

Technical Area-18 (TA-18} is located in the southwest corner of the Laboratory {Figure 1.2-1}). It covers
2410 acres, or 3.8 mi. The land is a portion of that acquired by the Department of Army for the
Mznhattan Project in 1943, TA-18 is bordered by the Bandelier National Monument along State
Highway 4 to the south and the Santa Fe Natichal Forest along State Highway 501 to the west, To the
north and east, itis bordered by TA-8, -8, ~11, -14, -15, -37, and -48. TA-18 is fenced and posted along
State Highway 4. Water Canyon, a 200-fi-deep ravine with steep walls, separates State Highway 4 from
active sites at TA-16. Cafion de Valle forms the northern border of TA-16.

The administrative boundary or focus area for the CMS is shown in Figure 1.2-2. The boundary runs
along State Highway 501, follows the basin drainage divide between Water Canyon and Cafion de Valle
to the south, and incorporates Martin Spring Canyon, Fishladder Seep Canyon, and Cafion de Valle to
the north. The administrative boundary includes all the surface and subsurface terrain within the boundary
except (1) other SWMUs, and (2) Fishladder Seep and its sub-basin. These potential contaminant
sources are being addressed within the scope of other RRES-RS activities.

The administrative boundary is designed to incorporate the major source of contaminanis in the basin, the
former TA-18-260 outfall, and associated fate and {ransport pathways within Cafion de Valle and Martin
Spring basins. Menitoring and data analysis within the administrative boundary will support decisions for
conducting remedial activities at other potential contaminant source locations as well

1.3 CMS Report Overview

This CMS report proposes corrective measures and associated monitoring prograrms for remediating
SWMU 16-021(c)-98 surface and shallow subsurface soils within the outfall source area, as well as
alluvial sediments, surface water, alluvial groundwater, and springs located within Cafion de Valle and
Martin Spring Canyoen. Regional groundwater and the associated deep vadose zone are not addressed in
this report, but will be addressed by a second CMS focusing on these areas. The scope of the CME with
respect 1o the shallow system components of the site is presented in Table 1.3-1.

The CMS uses the following process to develop MCSs: review of the Phase HI RFI (LANL 2003, 77965}
chemicals of potential concern {COPCs) o identify CMS COPCs, review of Phase It RF! risk assessment
results, identification of applicable or relevant and appropriate requirements (ARARS), and identification
or calculation of MCS8s for each COPC. According to EPA guidance, use of ARARs is a CERCLA
requirement that is also suited to the development of MCSs under RCRA (EPA 1898, 80120),

The proposed ARARSs for groundwater, surface water and springs consist of New Mexico Water Quality
Control Commission (RMWQCC) human health standards for groundwater, 20 New Mexico
Administrative Code (NMAC) 6.2.3103, Paris A and B. Under this ARAR, all site waters are treated as
groundwater because of their interchangeability in the site hydrology. For altuvial sediment, the ARARs
consist of NMAC 6.2.4103 A and B. These ARARS contain both risk-based and standards-based
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Table 1.1-1

Chronolegy of RRES-RS Activities af SWMU 16-021(c)-59

(BMPs) (LANL 1998,
53838)

Date Activity (Reference] Synopsis of Activity

1890 RCRA facility assessment RFA initial site assessment is completed. Prior studies are
{RFA) {LANL 1990, surmmarized, and document extensive contamination in
07512} TA-16-260 sump water,

July 1993 Phase | RF| work plan-— “RFI Work Plan for Operable Unit 10827 is Issued. Plan
site characterization plan addresses Phase | sampling at SWMU 16-021(c).
{LANL 1003, 20048)

May 1984 First addendum to Phagse | | "RF] Work Flan for Operable Unit 1082, Addendum 1" is
RFtwork plan (LANL issued. Plan is approved by NMED in January 1995,
1994, 52910)

Aptil 1995 Fhase | RFI site Phase | RFI is implementied, including Phase | investigation

November 1495 characterization of SWMU 18-021(c)-88.

19851996 Interim action {IA)}-best Sandbag dam and diversion pipe are instalied upgradient
management practices from the former high explosives {HE} pond; sandbag dam

is locatad east of the parking lof behind TA-16-260;
geotexiile fabric maiting is placed in former HE pond area;
eight hay bale check dams are placed within the SWMU
drainage between the rock dam and the 15-fi-high cliff,

September 1996

Phase 1 RFt report {LANL
1996, 55077)

Phase | RFI report is issued. Data show widespread HE
contamination at SWMU 16-021(c)-98, extending from the
260 outfall discharge point down to the sediment and
waters of Cafion de Vallg. Report is approved by NMED in
March 1388,

September 1996

Phase H RFl work plan
{part of LANL 1896,

Prase | RF1 work plan is included in Phase 1 RF| report,
Report is approved by NMED in March 1688,

1696; May 1997
November 8, 18997

55077)
Movember 1, 1996~ | Phase | RF! site Phase il RF!is implemented at SWMU 16.021{c}+88.
December 23, charactgrization

September 1998

Phase ll RF) report (LANL
1998, 59891)

Phase I RF] report is issued. Data confinm widespread HE
contamination extending from the 260 outfall dischargs
point down 1o the sediment and waters of Caficn de Valle
and show deeper subsurface contamination. Up to 1% total
HE is detected in surge bed at a depth of 17 ft. Report
documents risk to human heatth and the environment.
Report is approved by NMED in September 1999,

September 30,
1888

CMS plan (LANL 1998,
62413.3)

CMS plan is Issued. Alternafives are evaluated. Repon
includes Phase Il RF1 sampling plan and describes
ongoing hydrogeologic investigations for the site. Report is
approved by NMED In September 1809,

Cetober 1998
present

Phase ill RFi site
characterization

Continued monitoring and sampiing are used to
characterize the temporal and spatial variability of site
contamination; components of the site hydrogeologic
system are undergoing continued evaluation.

October 1998
present

CMB—oengoing svaluation
of alternatives

CMS is initiated. Series of soil and water corrective
measures technologies are evaluated. Investigation of
componenis of the site hydrogeologic system continues,

ERZOU3-07089
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Table 1.1-1 (confinued)
Chronology of RREB-RS Activities at SWMU 16-021{c}-99

Date

Activily {Reference)

Synopsis of Activity

September 30, 1999

Addendum to CMS plan
(LANL 1999, 64873.3)

Addendum to CMS plan is issued. Addendum expands
investigations o include deeper perched and regionsl
groundwater potentially impacted by releases frorm SWMU
16-021{c)-98.

November 19859

Irterim measure (M)
plan—abatement of
potential risks at the
source area {LANL 2000,
84355.4)

1M plan is issued. Plan specifies removal of the highly
contaminated soil and tuff identified in the 260 outfall
drainage channel. Plan is approved by NMED in Aprit 2002,

November 12,
1998-November 18,
2000

Abatement of ongoing
rizks is initisted

TA-16-260 1M begins. Activities are interrupted by Cerro
Grande fire. Initial stage of proiect is completed in
Nevember 2000,

authorization {NMED

January 7, 2000 Contained-in NMED memuo of contained-in determination is sent to the
determination (NMED Laboratory {J. Brown) and DOE-ER {T. Taylor).
2000, 847303
Aprii 4, 2000 Designation of area of NMED designates SWMU 16-021(c)}99 an area of
contamination (NMED contamination, Purpose of designation is to allow matertal
2000, 70649) from entire drainage area fo be excavated, processed, and
segregated without invoking RCRA land disposal
resfriclions, Excavated material considered potentially
hazardous waste is staged in covered piles within area-of-
contamination baundary.
June 5, 2000 in situ blending NMED authorizes in situ blending in memo sent to the

Laboratory and DOE. To ensure warker health and safety

October 13, 2001

risks is completed

2000, 67094) during the M and after, seltling pond soil s robotically
blended in siu with clean or low HE conceniration material
o reduce maximum concentration of seftling pond
sediment 1o below-reactive limit,
August 4, 2001~ Abaternent of ongoing Remobilization and removal of isolated areas containing

more than 100 mgikg of RDX (hexahydro-1,3,5-trinitro-
1.3,5-trinzine) is completed. Waste disposal stage of
project is completed.

addendum-gvaluation of
alternatives (LANL 2003,
75986.2)

Juty 2002 266 autfall (M report IM results are presenisd in M report. Report is approved
{LANL 2002, 73706) by NMED in January 2003,
March 2003 Revision 1 to CMS plan Addendum to CMS plan is updated. Investigation info

deeper perched and regional groundwater and deeper
vadose zone potentially impacted by releases from SWMU
16-021(c)-99 is sxpanded further. Plan is approved by
NMED in March 20{03.

December 2003
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Table 1.1-1 {continued)

Chronology of RRES-RS Activities at SWMU 16-021{c}-99

Date Activity {(Reference} Synopsis of Activity

Septernber 2003 Phase Il RFlreport (LANL | Repuort fosuses on investigations into the surface water,

2003, 77965) alluvial groundwater, canyon sediment, and springs in
Cafion de Vaile and Martin Spring Canyon, Report includes
analysis of data generated since Phase Hl RFI report {post-
1998) and baseline risk assessments using 2
cormprehensive database of both pre- and post-1998 data
and emphasizes greater understanding of site
hydrogeology and contaminant behavior. Report presents
human health baseline risk assessments, one for source
area, one for a selected reach of Cafion de Valle. In
addition, a baseline ecological risk assessment is
performed for that reach of Cadion de Valle,

Movember 2003 CMS report for alluvigl CMS report for SWMU 18-021(c}-29 alluvial system. Report
system corrective is & companion document to Phase i RF] report and relies
measures heavily on the understanding of site hydrogeciogy and
evaluatediselected (this contaminant behavior outlinad in that document. Report
report) evaluates potential remedial technologies for each media

and proposes appropriste technolegies.

March 2006 CMS report issued for CMS report for SWMU 16-021{ch99 deep perched and
regional groundwater regiona! groundwalter systern will be issued, Data will be
system-—correclive used tc support risk assessments that include the deep
measures perched saturated zone and the regional aquifers as
evaluatediselected pathways.

Pending Comrective measures Final evaluation, selection, and design of selected
implemerntation (Ch1 treatment technology for impacted site media will be

presented. CMI will include refinements 1o long-term
monitoring program and criteria for establishing the
attainment of media cleanup standards.

Pending Long-term monitoring Verification that remedies arefwere effective.
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. Table 1.3-1

Scope of CMS Report and Components of SWMU 16-021{c)-99

Conceptual Model Component WS Scope

Cutfall and pond surge beds BWMU 18-021{c)-99 outfall area and setiling pond 17-ft surge bed
addressed in this report

Masa vadose zone Inaccessible to direct human and ecologica! exposure, though important in
overall contaminant ransport; addressed as part of springs compoanent,

Alluvial sediments Both Cajfon de Valle and Martin Spring Canyon alluvial sediments
agddressed in this CMS

Springs Springs in Cafion de Valie and Mariin Spring Canyon addressed in this
CMS

Burface water Perennial surface water addressed in this CMS

Atluvial groundwater Addressed in this CMS for Cafion de Valle (within approxirmately 7000 R
east of outfall} and Martin Spring Canyon

Deep vadose zone with perched Mot addressed in this CMS; will be addressed by regional aguifer CMS

groundwaler table

Regicnal aguifer Not addressed in this CMS:; will be addressed by regional aquifer CMS

{numerical standards} provisions from which the MCSs were derived. For the outfall source area, MCSs
were derived from the Phase )} RFI rigk assessment results.

The risk-based provisions in the ARARs are dependent on the paoint of withdrawal of site waters and the
human exposure scenario. Based on the future industrial use of the site and the presence of regional
groundwater, two potential points of withdrawal for site waters were identified: incidental water ingestion
_associated with industrial use, and residential drinking water use at the nearest municipal well. The latter
. point of withdrawal is applicable o shallow site groundwater because of its potential to infiltrate to
regional groundwater.

Risks associated with to shallow site water were calculated during the Phase Ut RF} and showed
acceptable risk for a trail user; under the risk-based provisions of the ARARs, these results imply that
remediation of site waters is not required. However, a risk assessment for the municipat well scenario has
not been completed to date, but is planned for the regional groundwater CMS. This will result in a risk-
based MCSs for those CMS COPCs not previously coverad under existing numerical standards, including
RDX and trinitrotoluenef2,4,6-] (TNT).

Although regional groundwater is addressed in a second CMS, the relationship between fhe shallow and
deep systems and the contamination effects on the site's deeper systems are considered in the
evaluation of alternatives for the shallow system.

The preferred alternative identified in this CMS meets the following criteria:
« be protective of human health and the environment,
» attain the MCS for each media within a compliance time frame (CTF),

= provide source control to reduce or eliminate further releases of COPCs that are potentially
threatening to human health and the environment, and

» cornply with the standards for management of wastes generated as parl of the CMIL
This CMS is organized into 8 sections. Section 1 provides an introduction and regulatory overview,
. Section 2 provides a site history. Section 3 presents a summary of current site conditions and the site
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conceptual model (SCM). Section 4 presents the MCSs proposed for the site. Section 5 presents the
preliminary screening of remedial technologies to be used at the site. Seclion & presents the assembly
and evaluation of corrective measures allernatives. Section 7 provides a summary of the preferred
alternatives, their associated monitoring plans, and the uncertainties in the SCM that may require further
definition as part of the CMI, Seclion 8 provides references. Appendix A is a list of acronyms and a
glossary, Appendix B provides summary tables of Phase [l RFI COPCs. Appendix C provides life cycle

cost estimates for the corrective measures alternatives. Appendix D presents the public involvement plan |

(PIP).

2.6 SITE HISTORY

21 History of TA-16 Operations

TA-16 was established to develop explosive formulations, to cast and machine explosive charges, and to
assemble and test explosive components for the US nuclear weapons program. Present-day use of this
site is essentially unchanged, although faciliies have been upgraded and expanded as explosives and
manufacturing technologies have advanced.

The TA-16-260 facillty, which has operated since 1981, is an HE-machining buildling that processes large
gquantities of HE. Machine turmnings and HE washwater are routed as waste to 13 sumps associated with
the building. Historically, the sumps were routed to the TA-16-260 cutfall, where, historically, discharges
as high as several million gal. per year ocourred (LANL 1994, 76858).

In the late 1970s, the TA-16-280 outfall was permitied to operate by the EPA as EPA Outfall No. 05A056
under the Laboratory’s National Poliutant Discharge Elimination Systerm (NPDES) permit (EPA 1994,
12454}, The last NPDES permitling effort for this TA-16-260 outfall occurred in 1994, The NPDES
TA-16-260 outfall was deactivated in November 1986; i was officially removed from the Laboratory’s
NPDES permit by the EPA in January 1998. This waste strearn is currently managed by pumping the
sumps and treating the waler at the TA-16 HE wastewaler plant, which was completed in 1997,

Both the outfall and the drainage channel below the cutfall are contaminated with HE and barium. The
sumps and drainlines of this facility are dasignated as SWMU 16-003(k}, and the outfall and drainage are
designated as SWMU 16-021(c} in Module VIl of the Laboratory’s Hazardous Waste Facility Permit (EPA
1990, 01585). Following the Laboratory’s 8WMU-consolidation effort, the two SWMUS are now
collectively referred to as SWMU 18-021(c}-89. Prior to the Phase | RFI and Phase ll RF| af

SWMU 18-003(k) and 18-021(c), known contaminants included barium, RDX; TNT; and
cyclotetramethylenetetranitramine (HMX). Suspected contaminants included other HE compounds,
addifional inorganic chemicals, volatile organic compounds {VOCs), semivolatite organic compounds
(8VOCs}, and uranium,

2.2 SWMU Description
SWMU 16-021(c1-99 is 8 consolidation of two SWMUs: SWMU 16-003(k) and SWMU 16-021(c).

The part of SWMU 186-021{c)-99 that is designated SWMU 16-003(k) comprises 13 sumps and
approximately 1200 it of associated drainlines or froughs that ran from the HE machining building
(TA-16-260) to the outfall. HE-contaminated water flowed from the sumps into the concrete drainlines and
uitimately to the TA-16-260 outfall, located approximately 200 ft east of Building 260. Building 260 is
located on the north side of TA-16 (Figure 2.2-1). The structure was originally built in 1851, with minor

December 2003 12 ER2003-0703




CMS Repori

modifications made to the structure at a later date. SWMU 16-003(k) is not addressed in this CMS,
Limited characterization was conducied as part of the Phase | RFI {LANL 1988, 55077).

The part of SWMU 16-021(c}-29 that is designated SWMU 16-021{c) comprises a well-defined upper
drainage channel fed directly by the Ta-16.260 outfall, a seftling pond, and a lower drainage channel
leading to Cafion de Valle. The settling pond, excavated during the 2000 1M, is approximately 50 fi long
and 20 ft wide and was located within the upper drainage channel, approximately 45 ft below the outfall,

The drainage channel runs approximately 600 1t northeast from the outfall to the bottom of Cafion de
Valle. A 15-#t near-vertical cliff is located approximately 400 fi from the outfall and marks the break
between the upper and lower drainage channels,

A settling pond approximately 55 #t long is also part of SWMU 16-021(c)-88. HE-contaminated water from
the outfall entered the seltling pond about 40 f from the TA-16-260 cutfall. The settling pond and outfall
drainage channel area were the primary source for the contamination identified in downgradient
components of the 8WMU 16-021{c}-99 hydrogeologic system. An IM was conducted during 2000 and
2001, and more than 1300 yd® of contaminated soil were excavated fram the settling pond and channel,
Approximately 80% of the HE that existed in the SWMU 186-021(c}-89 source area was removed during
the IM {LANL 2002, 73706). The residual contamination in the TA-16-260 outfall source area is
addressed in this report.

2.3 Adjacent Land Use

The land adiacerd to the putfall site is dedicated to continued Laboratory operations, Other SWMUs
located in the vicinity of the outfall are shown on Figure 2.3-1 and described below.

» Material Disposal Area (MDA) R {(SWMLU 16-018}—This MDA is located northwest {upcanyon) of the
TA-16-260 cutfall area. MDA R was consiructed in the mid-1940s and used as a burning ground and
disposal area for waste explosives and possibly other debris. Polential contaminants at this MDA
include HE, HE byproducts, and metals (particularly barium). Use of the site was disconfinued in the
early 1850s. Soil removal and site investigations were conducted at MDA R following the Cerro
Grande Tire (LANL 2001, 68871.2), but barium and HE residual contamination are still present.

+ The Burning Ground SWMUSs [16-010(b}, (c}. (d), (g}, (T}, (h)-99, 16-028(a), and 168-016(¢)-99]—
These SWMUs are localed on a level portion of the mesa in the northeast comer of TA-16. The
burning ground was constructed in 1951 for HE waste treatment and disposal. Over the years,
hundreds of thousands of pounds of HE and HE-contaminated waste material have been burned at
this locafion. The remaining noncombustible material was subsequently placed in MDA P (SWMU
16-018), narth of the burning ground {through 1884), or taken to TA-54 for disposal (1884 to pressnt),
A barium nitrate plle was located at the TA-18 Buming Ground for many years. Site investigations
have been conducted at several of these SWMUs (LANL 2003, 76878}, Infarmation was also
abtained from investigations conducted between 1997 and 2002 at Flash Pad 387 and the
consolidated SWMU 16-018{c}-99. Flash Pad 387 underwent clean closure and the sites represerting
cansolidated SWMU 16-016(¢}-99 underwent voluntary corrective action (VCA) concurrently with the
MDA P clean closurs.
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MDA P (5WMU 16-018)—This MDA contained wastes from the synthesis, processing, and testing of HE;
residues from the buming of HE-contaminated equipment; and construction debris. HE waste-disposal
activities at this site started in the early 1850s and ceased in 1984. The site is located on the south slope
of Cafion de Valle. Removal of hazardous waste and hazardous waste residues was recently completed
at MDA P to support closure and entailed the removal of approximately 55,000 yd3 of s0il and debris
{LANL 2003, 76876}

The 80z Line Pond portion of consolidated SWMU 16-008{a)-89. The 90s Line Pond is an inactive unlined
settiing pond located a few hundrad ft southwest of Building 260. The pond received HE, barium, and
organic chemicals from machining operations discharge from TA-16-88, -90, -91, -92, and -93. Visible HE
has been removed from a site east of the pond.

Historically, these SWMUs contained contaminants similar to those found in SWMU 16-021{c)-99.
Moreover, these SWMUs are located within the Cafion de Valle drainage.

2.4 Previous Environmental investigations

Sampling and analysis data have been collected for the outfall [SWMU 16-021(c}-89] since the early
1970s and have indicated substantially elevated HE contamination in the sediment, the outfall, the outfall
settling pond and drainage channel water. Concentrations of up to 27 wi% of HMX and RDX have been
documented in the area of the settling pond. The data showed HE contamination extending from the
discharge point to Cafion de Valte (Baytos 1871, 05913; Baylos 1876, 05820). These historical data have
been summarized in the Phase | and It RFt reports for SWMUs 16-003(k) and 16-021(c) {LANL 1996,
55077, LANL 1898, 59891).

This section summarizes the data from the Phase | and Il RFls and the IM. The Phase I RF| data are
summarized in section 3, “Current Site Conditions.” All available data for the site were used to build an
SCM to suppoert CMS activities.

2.4.1 Source Area Investigation and IM

The Phase t RFI primarily consisted of surface sampling and sample analysis within the drainage area.
The Phase 1| RFI {LANL 1998, $8891) included surface sampling and analysis of surface and near-
surface material within the drainage and sampling 13 boreholes (BHs} drilled to depths befween 17 and
115 fi in and near the drainage. The Phase H RFI also included extensive field-screening for RDX and
TNT using immunoassay methods, and sampling and analysis for HE and other chemicals.

Elevated concentrations of HE and barium were reported within drainage channel soils from the surface
to the soilftuff interface. Soil thicknesses were approximately 5.5 fi in the settling pond area and drainage
at a distance of about 40 to 95 ft downstream from the outfall, and they were approximately 1 ftat a
distance of 300 to 400 ft downstream from the outfall. Phase | and Phase Il surface sampling and
analyses showed that surface contamination did not extend laterally beyond the reasonably well-gefined
drainage.

Subsurface sampling and analyses indicated HE concentrations decreased rapidly below the solliuff
interface. However, up to 1000 mg/kg of HE were detected in tuff within the uppermost tuff unit {Unit 4 of
the Tshirege Member of the Bandeslier Tuff, Qbt4) beneath the setfling pond area. Approximately 1% HE
was reported under the settling pond at a depth of 17 # within a surge bed of Unit 4 of the Tshirege
Member of the Bandelier Tuff (LANL 1988, 58891). Below this surge bed, HE was detected sporadicatly
and at much lower concentrations (less than & mg/kg). However, thin surge bed deposits were reported in
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a borehdale drilled into the center of the settiing pond during the 1M, at depths of 40 & and 46 fl below
ground surface (bgs), indicating multiple potential transmissive zones at depth (LANL 2002, 73708).

HE and barium are the principal contaminants found at the outfall, although several other metals,
including cadmium, chromiur, copper, lead, nickel, vanadium, and zinc, are consistently detected above
background in the drainage. Other organic compounds {(SVQCs, VOCs, and polychlorinated biphenyls)
were also detected In one to four samples each. Delsils and resuits from the Phase | and Phase Il RFis
are presented in two RF| reports (LANL 1996, 55077; LANL 1988, 53881). Phase 1I} RFi (LANL 2003,
77965) results for the source area, including postIM sampling resulls, are summarized in section 3.

From the winter of 2000 through the summer of 2001, an IM was conducted to remove contaminated
material from the TA-18-260 outfall drainage area. The 1M successfully removed the bulk of
contamination from the outfall drainage channel, More than 1300 yd® of contaminated soil were excavated
and disposed of at off-site facilities. Of this amount, more than 200 yd® of characleristic hazardous waste
for reactivity (D003}, which contained HE in concentrations of approximately 2 wt%, were treated by the
selected disposal facility prior to disposition. An IM report for SYWMU 16-021(c)-99 details the IM activities
and results (LANL 2002, 73706).

242 Alluvial System Investigations

The Phase H RFIl sampling in the Cafion de Valle alluvial system included the collection of surface and
subsurface sediment, three pairs of overbank sediment samples, filtered and unfiliered surface water, and
one quarterly round of filtered and unfiltered alluvial groundwater from five alluvial groundwater wells.
These samples were collected during three different ihvestigations in 1984, 1996, and 1597/1988.

Barium was the most abundant inerganic contaminant in sedimeant. For the surface samples,

barum ranged from 6.3 mg/kg to 40,300 mg/kg. Other inorganic chemicals that were consistently
measured sbove background include cadmium, chromium, coppet, lead, nickel, vanadium, and Zinc,
Several HE were detected: the amino-dinitrotoluenes (A-DNTs), HMX, nitrobenzene, 3-nitrotoluene, RDX,
1,3,5-trinitrobenzene (TNB), and TNT, The two HE compounds highest in abundance and concentration
were HMX and RDX. Their maxima were 170 mg/kg and 42 mg/kg, respectively.

Surface water samples and alluvial groundwater samples from five alluvial wells and Peter Seep were
collected in Cafion de Valle. Filtered/unfiltered sample pairs were callected in 1984 and 1997/88; primarily
unfiltered samples were collected in 1996, The concentration differences between the filtlered and
unfiltered samples are small. The inorganic chemicals identified as COPCs in all water were antimony,
barium, chramiurn, lead, manganese, mercury, nickel, vanadium, and zinc. Barium is the most abundant,
with concentrations ranging from 99 to 16,000 pg/L. As in the sediment, HE appears to be the other major
COPC in Cafion de Valle surface water and afluvial groundwater. The HE COPCs identified were A-
DNTs, HMX, nitrobenzene, 2-nitrotoluene, RDX, TNB, and TNT. RDX has the highest concentration, with
a maximum concentration of 818 ugl. in surface water. Contaminant concentrations in surface water and
groundwater generally decrease downgradient from Peter Seep to the confluence of Cafon de Valle with
Water Canyon (LANL 1998, 50801).

Phase Il RF1 alluvial systermn investigation results are discussed in section 3, *Current Site Conditions.”
243 Subsurface System Investigation

The intermediate-depth borehole investigation inclutted drilling five BHs (126 to 207 ft) at locations on the
mesa top that were likely to intersect the perched water-bearing zones. The local trend of subunil-subunit
contacts is to the north and east. Two of these BHs infersected ephemeral perched water. In each case,
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the water dissipated in less than 1 month. Analysis of this perched water indicated low concentrations
{generally ppb} of HE.

The springs investigation included quarterly sampling of SWSC, Burning Ground, and Martin Springs.
Results indicate that all three springs are contaminated with RDX and other HE. Several major cations
and anicns, including calcium, magnesium, sodium, and boron, were detecied, Boron is particularly
elevated {1800 pg/L) in Martin Spring. Aluminum, iron, barium, phosphate, and nitrate were also elevated.
Although low levels {ppb) of VOCs have been detected in all three springs, detections were sporadic and
occurred primarily during the guarterly sampling round of June 18497,

A time-serio s analysis of the springs data indicates extrema variability in the concentration of constituents
{up to a factor of 20 in RDX concentration at Martin Spring). Similarities in element variability and flow-
rate changes over time indicate that SWSC Spring and Burning Ground Spring are hydrogeoclogically
related, but that Martin Spring probably represents a different hydrogeological system,

A potassium bromide tracer was deployed at SWMU 16-021(c})-29 during April 1897, A breakihrough of
bromide ions was observed in SWSC Spring during August 1997, Bromide breakthrough may also have
occurred at Burning Ground Spring during August 1987, but the effects were more subtle, due to partial
masking by variability in all the anions {LANL 1998, 53831). These bromide results indicate that the
springs are hydrolagically connected to the SWMU 16-021(c)}-99 source area.

10 CURRENT SITE CONDITIONS

This seclion describes current site conditions with respedt to current and future site usage and the current
congentration and distribution of COPCs. The latter discussion uses the S8CM as a framework, The
COPCs identified during the Phase [l RFI {LANL 2003, 77565} refiect Phase Il RF organic and inorganic
data, and Phase I RFI (LANL 1998, 59891) radionuclide data. Conseguently, these COPCs are termed
RF1 COPCs. Given the results of the Phase [} RF| risk assessment, for the CMS, a more restrictive set of
CME COPCs screening rules are applied, including ubiguity of detection, association with known sources
as opposed o naturally ocourring, and potential adverse effects on regional groundwater. These new
screening criteria are described in section 3.2

341 Current and Reasonably Foreseeable Future Land Use

According to the Laboratory's comprshensive site plan of 2000 and its 2001 update {LANL 2000, 76100;
LANL 2001, 70210.1), future land use at TA-16 is designated as HE research and development and HE
testing. Most areas within TA-16 are active sites for the Engineering Science and Application Division of
the Laboratory, and construction of new buildings and other facilities in the area is possible.

Accordingly, the Phase Il RF risk assessment assumed an industrial scenario for the outfall source area
that incorporated potential exposures for an on-site environmental worker, a trail user, and a construction
worker {LANL 1898, 58173). For Cafion de Valle and Martin Spring Canyon, the baseline risk assessment
was limited to potentlal exposures associated with a trail user. Potential exposures and rsks associated
with extracted regional groundwater will be evaluated and quantified in the groundwater CMS,

a2 Development of CMS COPCs

For the development of RFlI COPCs, the Phase Il RF1 (LANL 2003, 77965} used a screening process
that included state and federal standards and guidelines for water and screening action levels (SALs) for
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soll, sediment, and Wff. This process yielded a representative list of COPCs that were used for the
Phase I} RF{ risk assessments for alluvial groundwater, surface water, springs, alluvial sediment, and
water. For site water, the screening standards and guidelines are presented in Table 3.2-1.

Table 3.2-1
Phase il RFl Screening Standards and Guidelines for Canyon Waters

US EPAMCLS

EPA Region 6 Tap Water Screening Levels

NMWQCC Groundwater Standards for Irrigation Use {20 NMAC 6,2.3103)

NMWQCC Surface Water Standard for Livestock Watering (20 NMAC 6.4.500}

NMWQCC Groundwater Human Health Standard {20 NMAC 6.2.3103)

NMWQCC Groundwater Other Standards for Domestic Water Supply (20 NMAC 6.2.3103)
NMWQCC Surface Waler Standard for Wildlife Habitat {20 NMAC £.4.800)

2003 California DHS Action Level

Sourses: 20 NMAG 6.2 3103, “Standards for groundwater of 10,000 mg/t TOS conceniration or less,” Parts A B, ard G, 20

NMAC 6.4.900, *Slandards applicable to sttainable or designaled usses unless otherwise specified in 20.6.4.101 through
20.6.4 800 NMAC " Parts K, L, and M, EPA 2002, 7687 1; EPA 2003, 76867; and California DHS 2003, 76862,

The Phase 1l RFI rigsk assessment showed acceptable risk outside of outfall source area soils. The
regional groundwater that lies more than 1000 ft beneath the site, however, is a component of the
regional drinking water aquifer. Potential risks to regional groundwater were not assessed in the Phase 11|
RFI, but will be assessed during the regional groundwater CMS, which is to be completed at a later date.
Although certain RFI COPCs showed acceptable risks during the Phase Il RF1 risk assessment, they
cannot be eliminated as CMS COPCs because the regional groundwater risk assessment has not yet
been completed. These CMS COPCs include RDX, which has been detectad in regional groundwater in
monitoring well R-25 (LANL 2003, 75986.2) {Figure 3.2-1}.

When developing the CMS COPCs, therefore, a measure of judgment must be used fo eliminate those
RFI COPCs that do not pose an unacceptable risk In the industrisl scenario and do not pose a potential
risk to regional groundwater. In recognition of these conditions, CMS screening criterig are used that are
a subset of the Phase H RFI screening oriteria, This subset recognizes both the current and fulure
industrial use of the site as well as the presence of regionat groundwater more than 1000 f helow the

gite.

The CMS COPC screening criteria for site waters are listed in Table 3,2-2. Both EPA maximurm
contaminant levels (MCLs) and NMWQCC standards are used, specifically NMWQCC, Subpart 1V, 4103
A and B, for toxic pollutants at a threshold cancger risk of 107 and groundwater standards listed in
NMWQCC, Subpart ll, 3103 A and B. For compounds such as RDX which are not included in NMWQCC
standards, and are not toxic pollutants subjectto a 10® cancer risk threshold, EPA screening levels for
tap water at a 10 cancer risk (EPA 2003, 76867) are used, For perchlorate, the California Department of
Health Services (DHS) action level of 4 pg/l is used, Note that these CMS screening standards are
different from the ARARSs proposed in section 4 for reglonal groundwater, from which MCSs are, in part,
derived,
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Table 3.2-2
CMS COPC Screening Criteria for Canyon Waters

US EPA MCls

EPA Region & Tap Water Screening Levels

NMWQCC Groundwater Human Health Standard (20 NMAC 6.2.3103)

NMWQCC Groundwater Other Standards for Domestic Water Supply (20 NMAC 6.2.3103)
2003 California Department of Health Service {DHS) Action Level

Prevalence of detection

Relationship with an anthropogenic source

Polential for adverse effects on regional groundwater

Sources: 20 NMAC 8.2.3103, *Siandards for groundwater of 10,000 mg/ TDS concendration or less,” Parls A
and B, EPA 2002, 78871; EPA 2003, 76867, and Calitornia DHS 2003, 76862,

After comparison with the regulatory and advisory thresholds ciled above, each COPG is than examined
with respect to its prevalence and distribution, suspected sources, and potential to adversaly affect
regional groundwater,

The CMS COPRCs identified for Cafion de Valle and Martin Spring Canyon groundwater, surface water,
and springs are also carried over to slluvial sediment In these locations, if they were detected in
sediment. Such a translation recognizes that alluvial sediment is an integral part of the hydrogeologic
system,

The process for canyon waters CMS COPC identification can be summarized as follows:

1. Evaluate the RFI COPCs with respect 1o the reguiatory and advisory thresholds, RFI COPCs that
exceed 3 CMS COPC screening Hmit solely because the upper detection limit exceeds a CMS
COPC screening limit are not included, if the maximum detected value did not exceed a
sereening limit.

2. Evaluale the COPCs with respect to Phase 1l RFI risk assessment results, and

3. Evaluate the COPCs with respect to prevalence of detection, association with known
anthropogenic sources, and potential to adversely affect regional groundwater.

Outside the outfall source area, this process essentially seeks to identify which chemicals are a concern
from the standpoint of potential risk to regional groundwater, given that risks associated with site waters
ang sediment for an industrial exposure scenario were acceptable. Generally, the process focuses on HE
and tarium. A related discussion is presented in seclion 4, where ARARS and MCSs are identified,

inside the outfall source area, the Phase Il RF1 COPCs are accepted as CMS COPCs, based on the
results of the risk assessment for that area. A discussion of MCSs for this area is also presented in
section 4.

3.24 Cafion de Valle CMS COPCs

Cafion de Valle surface water CMS COPCs are barium, RDX, DNX, MNX and TNT. For alluvial
groundwater the CMS COPCs ate barium, manganese, RDX, MNX and TNT. For alluvial sediment, the
CMS COPCs are barium, RDX and TNT. The selection of CMS COPCs from Phase Il RFi COPCs is
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described irs Appendix B. Supporting data are available in Appendix B and in the Phase i RF| report,
Appendix G (LANL 2003, 77965).

azz2 Martin Spring Canyon CMS COPCs

Martin Spring Cartyon alfuvial groundwater and afluvial sediment CMS COPCs are barium and BDX. in
Martin Spring Canyon surface water, RDX is a CMS COPC. In addition, manganese is a CMS COPC for
Martin Spring Canyon alluvial groundwater. The selection of CMS COPCs from Phase It RFI COPCs is
described in Appendix B. Supporting data are available in Appendix B and in the Phase Il RFI report,
Appendix G (LANL 2003, 77965).

3.2.3 Springs CMS COPCs

CMS COPCs for springs in Cafion de Valle and Martin Spring Canyon are RDX and TNT. The selection of
CMS COPCs from Phase Nl RFI COPCs is described in Appendix B. Supporting data are available in
Appendix B and in the Phase Ill RFI report, Appendix G (LANL 2003, 77965).

3.3 SCM Overview

The SCM attempts to explain the existing distribution of contamination in terms of the contaminant
chemical properties, contaminant source, contaminant source release history, the natural hydrogeclogy of
the area, and any other significant factors for, and driving forces behind, contarinant migration. As site
investigation activities have proceeded through Phase Hi, the SCM has been refined.

The SCM, which is depicted in Figure 3.3-1, applies fo a roughiy triangular area that is bounded on the
north by Cafion de Valle, on the south by Water Canyon, on the west by the Pajarito fault zone, and on
the east by the confluence of Water Canyon and Cafion de Valle (see Figure 3.2-1, an area of roughly

3 mi?), This area encompasses other historical contaminant sources, in addition to the TA-16-260 outfall,
Thus, the SCM is applicable to all historical contaminant sources at TA-18, particularly those affecting
waters. Within the SCM, contaminant transport pathways are associated with tuff, sediment, and waters.
Saturated flow systerms occur in many different forms, including perennially and intermittently saturated
fracture and surge bed systems in tuff, and alluvial groundwater in Cafion de Valle and Martin Spring
Canyon, 8WSC Spring, Martin Spring, Burning Ground Spring, Fishladder Seep, Peter Seep, and the 90s
Line Pond.

Figure 3.3-1 shows the key components of the SCM centered at the outfall source area, These
components are the outfall source area and settling pond surgs beds {1); the mesa vadose zone
extending from the mesa top to the canyon bottom and consisting of fractured and non-fractured tuff (2);
canyon alluvial sediments {3); canyon springs {4); canyon surface water (5); canyon alluvial groundwater
(6); the vadose zone extending from the canyon botlomn to groundwater {termed the deep vadose zone),
including the perched groundwater (7}; and the regional aguifer (8); as defined by maonitoring well R-25,
While the regionatl aguifer was not included in the scope of the Phase i RF1, key results from the
installation and sampling of R-25 are important to a general undersianding of the SCM. Similarly, while
Martin Spring Canyon is not shown on this figure, components such as springs, alfuvial sediment, alluvial
groundwater, and fracture pathways to deeper zones, apply there as well. Figure 3.2-1 presents a map of
the site with respect to physical features that are important in the SCM.

Sampling and analysis results from the RF (Phases |, i, 11} confirm that all components of the SCM are
contaminated with HE, although the specific contaminants, their concentrations and the distribution of
contamingtion vary. In addition to HE, other COPCs were also found. This CMS focuses on providing
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corrective measures for the following contaminated areas within the SCM (ses Figure 3.3-1}). the
SWMU 18-021{c)-39 outfall source area and seftling pond surge beds {component 1}; the alluvial
sediments, springs, surface water, and alluvial groundwater in Cafion de Valle {within approximately
7000 ft east of the outfall); and the sediments, springs, surface water, and alluvial groundwater in Martin
Spring Canyon {components 3-6),

34 Component 1—0utfall Source Area and Surge Beds
The cutfall source area and underlying surge beds are shown as component 1 on the SCM (Figure 3.3-1),

TA-16.260 cutfall discharges during the past 50 yr served as a source for the HE and inorganic
contamination found throughout the site (LANL 1898, 59891). Prior to the complstion of the outfall source
area IM, the principal contaminants in TA-16-260 outfall sediment were barium {up to 20,000 ppm} and
HE {up to 20 wi%) (LANL 2002, 73706). Historically, discharge from the sumps at Building 260 to the
outfall was reportediy as high as several million gal. per yr {LANL 1884, 76858). The outfall source area
comprises a well-defined upper drainage channel that was fed directly by the building sumps, a settling
pond, and a lower drainage channel that leads to Cafion de Valle, HE contamination in the outfall and
drainage area has been recognized since at least 1960, when the first soil samples from the TA-16-260
outfall were analyzed.

The setiling pond {and asscciated soil} which was removed during the 2000 IM (LANL 2002, 73708).
measured approximately 50 1 long by 20 ft wide and was located within the upper drainage channel,
approximately 45 ft below the TA-16-260 outlall, The drainage channel runs approximately 800 ft
northeast from the oulfall 1o the bottom of Cafion de Valle, A 15-f1, near-vertical cliff is located at a
distance of approximately 400 ft from the outfall and marks the break between the upper and lower
drainage channels. Prior to the 1M, the upper pan of the drainage channel (above the cliff) contained little
vegetation and relafively little accumulated soil and sediment, The lower pan of the drainage channel
{below the cliff}, which is steep and rocky, contained thick pockets of sediment,

Borings installed in the settling pond area revealed the presence of surge beds underlying the setlling
pond area at depths of approximately 17 and 45 ft. In the 17-1t bgs upper surge bed, RDX {4500 mg/kg),
HMX (1700 mg/kg), and TNT (3500 mg/kg) were detected {LANL 1998, 59891}, The 45-t bgs lower surge
bed contained RDX (4.4 ma/kg) and HMX (0.45 mg/kg) {LANL 2002, 73706). These surge beds {granular
tuff with a sand-like texture} possess increased porosity and hydraulic conductivity and represent potential
contaminant transport pathways leading away from the outfall source area. The lateral extent and
continuity of the surge beds are unknown,

The outfall scurce area was substantially remediated when a large quantity of contaminated scit from the
outfall and settling pond area was excavated and removed during the IM (LANL 2002, 73708). The main
contaminants were barium, HE (HMX, RDX, and TNT}, and HE-degradation products {dintrotoluenes,
A-DNT, and TNB). More than 1300 yd® of contaminated material containing an estimated 8500 kg of HE
were removed from this area. The surge beds were not excavated during the IM. In general, excavation of
the tuif did not prove feasible. Following IM excavation, the area of the settling pond was capped with a
low permeability clay-soil mixture, Residual HE and barium contaminrafion remains in pockets of soil
distributed along the drainage channel. Allhough it contains elevated concentrations, the residual
contaminated soil's total velume is estimated to be less than 160 yd3. Figure 3.4-1 shows the outfall area
and the location of post-IM sampling points,
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Table 3.4-1 presents a summary of the sampling results for barium and HE in terms of distribution within
post-IM and across soil and tuff. Post-removal concentration ranges, and the location |D for the maximum
concentration, are summarized below:

Table 3.441
Summary of Barium and HE Post-IM Sampling (2000) Results
" - Mean .
CoPC Madia Number of Analyses Mindrrem {mgfkg) (mg/kg) Madmum (mgikg)
Barium Soil 18 148 3278 8200
Tulf 4 890 1698 3000
HMX Soil 16 110 465 2000
Tuff 4 £.80 283 670
RDX Soil 18 .50 115 745
Tuff 4 16.0 327 1,200
TNT Soll 16 0.13 328 270
Tuff 4 1.00 86.8 330

« Barium remains in concentrations ranging from 148 to 8200 mg/kg {location ID 16-06420)
and was detected above the background value (BV} in all but one post-rernoval analytical
sampte,

«  HMX remains in concentrations ranging from 1.1 to 2000 mgkg {location 1D 16-06408).
. « RDXremains in concentrations ranging from 0.5 to 1200 mgfkg {location 1D 18-06379).
*  TNT remains in concentrations ranging frem 0.13 to 330 mg/kg (ocation 1D 16-08379),

Several additional HE compounds, HE-related compounds, and other organic and inorganic compounds
are present in the drainage channel, at low concentrations. A complete description of these results can be
found in the Phase Il RF| report (LANL 2003, 77965).

The Phase Hi RFI COPCs for the outfall source area are aluminum, arsenic, barium, manganese,
thallium, uranium, HMX, RDX, and TNT. As discussed in section 3.2 above, these Phase [l RFI COPCs
are accepted as CMS COPCs,

3.5 Component 2-—Mesa Vadose Zone

The mesa vadose zone is the unsaturated area between the land surface at tha top of the TA-18 mesa
and the bottom of Cafon de Vafle {(Figure 3.3-1}, This vadose zone Is shallower In depth than the deep
vadose zone (companent 7} and encompasses the flow paths for springs, such as Buming Ground Spring
and Martin Spring. In thie Phase I RFI report, the principat contaminant flow paths within the mesa
vadose zone were hypothesized to be ribbon-ike structures (LANL 1898, 59881). This description, while
not geologically specific, reflects a mesa vadose zone flow regime that is dominated by surge beds and
fractures, both of which possess higher permeabiiity than the surrounding non-fractured tuff. Intermittent
groundwater has been encountered in wells within this zone, which the Phase Hl RF| characterized as an
intermediate-depth perched aquifer.

As part of the Phase |i RFI, five boreholes were drilled on the TA-16 mesa top in the vicinity of the former
. qutfall, the 80s Line Pond, and the head of Martin Spring Canyon. The boreholes were drilled to depths
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between 81 and 207 fi and were completed as wells in order to characterize the intermediate-depth
perched aquifer and define the nature and extent of contamination. The initial results of the drilling were
reported in the Phase il RFI report {LANL 1938, 59891}, The Phase Ili RFI data provide an updated
assessment of the mesa vadose zone hydrogeoiogy based on chioride, bromide, and stable isotope
tracers, results of hydraulic testing of core; and groundwater chemistry data from samples collacted from
Well 16-02885 (Martin Spring Canyon) after completion of the Phase 1l RF1 {post-1998},

Tuff samples from the five intermediate-depth boreholes and from others installed within the mesa vadose
zone indicate no contamination in the subsurface intervals except in an uncased borehole drilled in the
TA-16-260 settling pond (LANL 1998, 53891; LANL 2002, 73706}, These results indicate that mesa
vadose zone fuff contamination is primarily concentrated beneath the oulfall source area. On occasion,
however, groundwater samplas from the intermediate-depth wells located in Martin Spring Canyon and
the 90s Line Pond have contained contaminated groundwater. The latter result indicates the prasence of
contaminant inventories af the 90s Line Pond. The Martin Spring Canyon result is evidence for
heterogeneous flow paths within the mesa vadose zone tuff, likely involving fractures and surge beds.

In terms of transport, tracer and isotopic studies provided information about how rapidly water and
contaminants have been transported downward into the mesa from the outfall source areas. Data from
key mesa vadose zone wells show that HE contaminants have moved from the top of the mesa down to
at least 130 /t bgs in 50 yr or less. The breakthrough of bromide tracer at SWSC Spring and Bumning
Ground Spring within a few months is additional evidence for rapid contaminant transport along
preferential pathways such as fractures and surge beds in the mesa vadose zone. Finally, the presence
of HE cortamination detected in the approximately 700-fi-bgs perched aquifer at R-25 (LANL 2003,
75986.2}, and in the underlying regional aquifer, indicates that these transport pathways extend from the
mesa {or canyon bottom) downward to these horizons.

Mesa vadose zone surface fracture mapping and frachire characterzation of boreholes were conducted
at MDA P (LANL 2003, 76878), which is located approximately 2000 fi east of the ouifall source area.
Surface fracture mapping indicated that the fracture set has a statistically significant north-northwest
preferred orientation, Fracture dip angles vary from sub-horizontal to steep. Fracture densifies of 2040
fractures per 100 ft were observed, with fracture apertures generally 1--2 mm wide, although widths of
50 mim were observed. In six boreholes installed at MDA P, natural fractures were observed in all cores,
but more commonly in welded tuff units, Fracture coatings consisted of clays and black manganese

oxides.

The variable concentrations and presence of contaminants detected in the vadose zone at TA-16 are
typical of fracture (and surge bed) cantrolled transport and have important implications for the CMS
decision process. First, it is not possible at the present time to accurately quantify the inventory of
gontarninants in the mesa vadose 2one. Future characterization efforts at TA-16 may provide a better
esfimate of contaminant inventories, although It is unlikely that a detailed inventory will ever be achieved.
Second, remediation of the subsurface inventory is not possible if its location remains unknown. For these
reasons, in addition to a lack of exposure pathway to humans, the mesa vadose zone is not explicitly
considered for remediation, although the manifestations of the mesa vadose zone in the form of springs
are addressed g8 component 4. Furthermore, the surge beds that were discussed as part of the outfall
source area {component 1) can be viewed as part of the mesa vadose zone,

Other uncertainties in the mesa vadose zone SCM involve the effects of the 2000 Cerro Grande fire and
the current forest thinning, both of which may have altered the runofirecharge hydrology of the mesa.
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36 Component 3—Cafion de Valle and Martin Spring Canyon Alluvial Sediment

Aliuvial sediment is present in both Canon de Valle and Martin Spring Canyon. Cafion de Valle and
Martin Spring Canyon sediments were studied during geomorphic studies and as part of a Phase Hl RF]
sediment resampling effort (LANL 2003, 77865} of Phase H RFI sampiing peints, These studies identified
COPCs in sediment and they provide insight into the magnitude of HE and barium loading on sediments
and the nature of sediment transport processzes. A total of about 21,000 kg of barium is estimated to have
been present in Cafion de Valle sediment before the Cerro Grande fire. About 62% is estimated to have
been stored in fine-grained sediment deposits outside the active channel, about 10% was in the active
channel, and the remainder was in coarse-grained deposits in abandoned channel units. This indicates
that flood events play a key role in mobilizing contaminated sediments in and along the channel. Post-fire
sediment sampling results indicate a substantial downstream redistribution of barium and RDX due to
post-fire flooding. Estimates of the total inventory of HMX and RDX in Cafion de Valle sediment before
the Cerro Grande fire indicate approximately 50 kg of HMX was present, 50% of which occurred in fine-
grained sediment and 50% of which occurred In coarse-grained sediment. Approximately 5 kg of RDX s
estimated to have been present, of which about 80% was found in fine-grained sediment.

In 2002, the resampling of a subset of the 1996 active channel sampling locations as part of the Phase Il
RF1 aliowed a comparison of the barium and RDOX concentrations in 19946 with the concentrations in the
channel B years after the termination of effluent releases from the outfall (Figure 3.6-1 and Figure 3.6-2).
This period also includes the effects of post-fire floods. In the reaches sampled, barium and RDX
concentrations in 2002 are much lower than in 1996. This indicates that much of the barium and RDX
present in the active channel in these reaches in 1996 was scoured and suspended in subsequent floods
and transported downstream, depleting the active channel inventory. The amount that was redaposited
on abandoned channels and floodplains is unknown, Both plots support the inference that much of the
contaminant inventory that was stored in the active channel in 1996 was remobilized and transported
downstream prior to 2002, either in post-fire floods or in other storm runoff events (LANL 2003, 77965),

Post-Cerro Grande fire sampling for barium and RDX in Martin Spring Canyon indicated much lower
concentrations and much smaler inventories than in Cafion de Valle, The estimated barium and RDX
inventories in Martin Spring Canyon are approximately 820 kg and 0.2 kg, respectively.

For barium, RDX, and HMX, the contaminant mass estimate is limited by the depth of the geomorphic
sampling {maximum of 2 ft bgs). Although borshole sampling resufts from alluvial well installation
conducted during the Phase |l RF] indicated minimal contamination at the saturated alluvial/tuff contact
{LANL. 19898, 59891), sediment samples were not collected in overlying saturated and unsaturated alluvial
sediments, Conseguently, the vertical distribution of contamination Is unknown between approximataly

2 ft bgs and the alluvialtuff contact which is located at approximately 56 ft bgs.

Site maps of recent {1938-2002} Cafion de Vaile aliuvial sediment concentrations of barium and RDX in
the aclive channe! are presented as Figures 3.6-3 and 3.6-4, respeciively. For Martin Spring Canyon, site
maps of recent (2000} alluvial sediment concentrations of barium and RDX in the active channel are
presented as Figures 3.6-5 and 3.6-6. These maps show the distribution of the two contaminants.

3.7 Component 4—Springs in Cafion de Valle and Martin Spring Canyon

The springs and seeps In Cafon de Valle and Marlin Spring Canyon are labeled component 4 on
Figure 3.3-1. Known springs and seeps include Burning Ground Spring, SWSC Spring, and Martin
Spring. Based on water geochemistry resulis from surface and groundwater sampling detailed in the
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Phase Il RFI (LANL 2003, 77965}, itis considered possible thal other, unknown springs or seeps may be
discharging to the Cafion de Valle aliuvial system. The current drought has substantially affected the flow

rates from springs. Flow has decreased in Burning Ground Spring and flow from SWSC Spring and Martin
Spring has stopped completely, as of this writing.

The Phase 1) and Phase [l RFis detected HE, barium, and other contaminants in SWSC Spring (in Cafion
de Valle), Burning Ground Spring (in Cafion de Valie), and Martin Spring (in Martin Spring Canyon)
{LANL 1988, 590891; LANL 2003, 77965). Key Phase || hypotheses concerning the SCM for the springs
nclude

{1) The saturated systems that feed the springs may represent the discharge points of surge beds
and fracture sets within the mesa;

{2) The springs are all located near the Unit 3/Unit 4 contact within the Tshirege Unit of the Bandelier
Tuff, 2 zone characterized by several surge beds;

{3) The bromide fracer study demonstrates direct connectivity between the 260 outfall and SWSC
Spring (and possibly Burning Ground Spring};

{4) The springs have multiple sources of groundwater recharge; and
{5} Contaminanis in Marlin Spring may come from a source other than the 260 outfall.
Martin Spring flow and chemistry are subsiantially different from the two Cafon de Valle springs.

Phase I RF) isotoplc studies of the springs flow systems {LANL 2003, 77965) show that the springs have
two main modes of recharge. These two modes can be described ag (1) short residence-time pathways
that are driven by individual rain or snowmelt events; and (2] slower, long residence-time pathways that
provide "base flow” 10 the springs and whose flows are controlied more by longer-term climatic variations.
The drought has lessened the frequency of the short residence-time recharge events, thus the
contaminant concentrations observed during the drought are probably being transported via the slower,
long residence-time base flow pathways. The stable isofope data indicate that base flow is largely
recharged fo the west, at elevations above TA-186 {and above any HE or barium contamination).
Therefore, the base flow must be encountering a source of contamination in the mesa vadose zone as it
travels to the springs.

Analyses of contaminant time-series data gathered since the IM was completed in 2000 and conducted
as part of the Phase Il RFI do not show any significant reduction in contaminant concentrations. This lack
of reduction does not reflect the overall long-term effectiveness of the outfall source area IM; ratherit is
likely due to three factors: {1} the drought, (2) deeper vadose zone contamination and related inventary,
and (3} the long residence-time component of springs flow. The drought has limited the transport of
contaminants from shallow depths at the 260 outfall source area. Thus, there has not been enough water
flow to flush out the existing contaminants. Contamination is still present in the vadose zone below the
depths from which soil was removed during the IM, and this deeper contamination zone is what currently
supplies the springs systems. The last factor might account for the lack of changes in springs
contaminant concentrations in that analysis of trends in spring flow shows there is a iong residence-time
{base flow} component to springs discharge, on the order of several years.,

The 2000 Cerro Grande fire and current forest thinning may alter the runofifrecharge relations on the
mesa. i runoff increases as a result of loss of vegetative cover, recharge 16 the springs could decrease,
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thereby decreasing vadose zone transport of some contaminants. However, it is not known if the potential
runofi/recharge shift would prove to be a substantial influence over the long term.

Representative Phase Il RFt {(LANL 2003, 77865) barium and ROX concentrations in site springs,
surface water, and groundwater from 2000 fo 2002 are shown in Figures 3.7-1 and 3.7-2, respectively.

3.8 Components § and 6—Canyon Surface Water and Alluvial Groundwater

Cafion de Valle and Martin Spring Canyon surface water and alluvial groundwater are important
components of the SCM (Figure 3.3-1). Both represent potential human and ecological exposwre sources
and both are critical to the overall site hydrogeclogical regime which includes the regional groundwater.
Surface water is present both perennially and intermittently along Cafion de Valle. The approximate
extent of perennial surface water is shown in Figure 3.2-1.

Key hypotheses conceming the SCM include (1) surface runoff and spring flow contribute contaminants
to the alluvial system, but the springs generally dilute the higher levels of contamination in the surface
water and alluvial groundwater; {2} alluvial groundwaler disappesrs downgradient from MDA P and
therefore there may be a loss of water to underlying units; and (3) there appears to be mixing of alluvial
groundwater and surface water downgradient from MDA P.

The Cafion de Valle saturated alluvium may be viewed as a fixed volume with inputs (springs,
precipitation, and groundwater flow} and outputs (evapotranspiration and leakage into the underlying
fractured tuff which lessens water volurne). A conceptual water balance modet is shown in Figure 3.8-1,in
terms of gal. per ft of canyon per day, As detailed in the Phase W RF! report {LANL 2003, 77965},
component flows were prepared using historical data on spring water flow, groundwater elevation in wells;
historical averages for precipitation and evapotranspiration; and literature values for alluvial permeability,
in the absence of actual data. Based on these component flows, the rate of infiltration was estimated.

Assuming a steady state, the rate of loss of groundwater to the underlying tuff is estimated o be
approximately 2.6 gal. per day per ft of canyon.

in terms of water balance, the springs contribute substantial amounts of water to the canyon bottorm;
exchange also ocours between the surface water and alluvial groundwater and vice versa. These
conditions affect contaminant distributions in the canyon bottom. Figure 3.8-2 presents examples of the
effect of the springs, alluvial groundwater, and surface water inferconnection on barum and RDX
concentrations. Barium concentrations remain relatively consistent among the three types of water over
low, mediumn, and high surface flow sampling events, probably due to buffering by barium-contaminated
sediments. Alluvial groundwater banum concentrations are the highest, surface water concentrations are
intermediate, and the springs concentrations are the lowest, These results show that the springs water
dilutes the concentrations in the alluvial groundwater and surface water systems. The differences
between the alluvial groundwater and surface water concentrations are largely controlled by the spatial
distribution and buffering capacity of existing barium concentrations in the canyon sediment. For RDX,
there is no consistency in contaminant concentrations. Springs water tends to have the lowest
concentration and generally dilutes the alluvial groundwater and surface water.

Spatial trends of contaminants in surface water and alluvial groundwater, screening parameters, and flow
provide other key insights into the aliuvial system. Flow profiles indicate that there is a losing reach in the
region between Burping Ground Spring and the area just upgradient from MDA P. In addition,
temperature data, barium and RDX concentrations, and flow increases all indicate that alfuvial
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Figure 3.8-1. Conceptual water balance model for the Cafion de Valle alluvial system {in gal.
per it of canyon per day for an average water year)

groundwater may be discharging into the surface water system downgradient from Well 16-02659 (see
Figure 3.2-1). The high RIXX values in Well 16-02659 as compared with upgradient Well 16-02658
indicate that gither RDX is being leached from secondary sources within the alluvial systemn or increased
inputs into the alluvial groundwater systemn from higher concenfration surface waters are occuring. In
addition, the presence of both RDX and barium upgradient from the 260 outfall discharge point indicates
that residual contamination at MDA R, the 90s Line Pond, as well as other upgradient sources may be
contributing to the alluvial system.

The spatial trend for manganese concentrations in afluvial groundwater in Cafion de Valle indicates a
strong positive correlation between manganese concentration and distance from the Cafion de Valle
headwaters. In addiion, manganese sediment concentrations are all within background. These facts
indicate that naturally occurring manganese Is dissolving as a result of reducing conditions present within
alluvial groundwater, most likely as a result of the presence of organic matter. Whether this organic matter
is naturally occurring or HE is not known,

Stable isotopic results indicate that surface waters respond much more rapidly to precipitation events and
other discharges to the surface, whereas afluvial waters represent more well-mixed waters that have had
time to interact with alluvial sediments.

Most of the data collected during the Phase lil RFI indicate that the alluvial groundwater system in Cafon
de Valle is heterogeneous in both contamination and hydrologic properties such as saturation.
Contaminant concentrations in water do not represent a simple “plume” with decreasing concentrations
from the source or center of the plume. Both RDX and banum increase and decrease in relative
abundance in springs, surface waters, and alluvial groundwater. This is due to variable exchange
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between surface water and alluvial groundwater which is dependent on the flow regime; variable degrees
of mobilization of vadose zone and alluvial sediments; location of contaminant inventories; and varying
degrees of dilution from runoff, interflow, and vadose zone discharge. Similarly, the geophysics, the
piezometer resulls, and the results of head monitoring in the alluvial wells indicate that the saturated
system in the Cafion de Valle alluvium is heterogeneous with respect to saturation and permeability,

For Martin Spring Canyon, spring water provides alluvial groundwater and, prior to infiltration, surface
water. Stormwater is an intermittent contributor to alluvial groundwater and surface water. As of this
writing, Mariin Spring has ceased to flow. Based on the SCM presented in the Phase Il RFI report, Martin
Spring served as the main source for Martin Spring Canyon contamination.

As part of Phase Il RF1 activities, a geophysical resistivity survey was conduclted, the objectives of which
included defining the lateral and vertical extent of saturated alfuvium within Cafton de Valle along the
survey lines and within the vicinity of established monitoring wells (LANL 2003, 77865). A secondary goal
was fo investigate potential vertical pathways for downward migration of meteoric water and groundwater
to the Bandelier Tuff. A prominent low-resistivity feature was detecied between alluviat groundwater
monitoring wells 16-02658 and 16-02652 (see Figure 3.2-1 for locations of these wells), These zones are
possible areas of saturation or elevated water content relative to the surrounding media, and they may
indicate zones of enhanced groundwater recharge to the underlying tuff {aithough the correlation between
resistivity and water content has not been field-verified at TA-16},

Representative Phase I RFI barfium and RDX concentrations in surface water and alluvial groundwater
are shown on Figures 3.7-1 and 3.7-2, respectively.

38 Components 7 and 8—Deep Vadose Zone and Regional Aquifer

The deep vadose zone and reglonal groundwaler are labeled as components 7 and 8, respectively, on
the 8CM {Figure 3.3-1).

To better characterize the TA-16 deep vadose zone, two geophysical surveys were conducted as part of
the Phase ill RF! (LANL 2003, 77965) and the aclivities described in the CMS plan addendum (LANL
2003, 75986.2}. The main objective of these surveys was to identify potential saturated zones deep in the
mesa and the [ateral extent of such zones. In 2001, an electromagnetic “flyover” survey was performed
over the Laboratory. The survey data indicate a more conductive {presumably wetter, perhaps saturated)
zone in the westemn haff of the TA-16 mesa, ending in a steeply dipping zone of electrical conductivity in
the vicinity of R-25. Wells CdV-R-37-2 and CdV-R-15-3 are located in the less conduciive zone further to
the east. These wells did not intercept the 700-R-deep perched groundwater observed in R<25

{Kopp et al. 2002, 73707, Kopp et al, 2002, 73179.9). Zonge Engineering {Zonge) performad a controlled-
source audio-frequency magneto-telluric {CSAMT) survey during 2002, The dats indicate the presence of
discrete, heterogenecus, sub-vertical, electrically conductive layers (presumably wetter, perhaps
saturated) in Cafion de Valle and on the TA-16 mesa. The data also indicate a geophysical feature at
R-25 which was interpreted to be the perched groundwater unit.

According to the geophysical surveys, the intermediate (approximately 700 ft} perched groundwater zone
{and any assodiated contamination} below the TA-16 mesa is probably limited in extert. The Zonge data
support the SCM hypothesis that vertical preferential pathways may be responsible for groundwater
recharge and contaminant transport fo perched groundwater zones {where present) and to the regional
groundwater at R-25. Intermediaie-depth wells, which arg scheduled for 20032004, will provide further
insight into vadose zone contamination and pathways.
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In 1999, R-25 was drilled 1o a depth of 1842 ft from the mesa top above Cafion de Valle (see

Figure 3.2-1) into regional groundwater. Based on the greundwater elevation in this well, confined
conditions may be present. HE contamination (RDX, HMX, and TNT) was detected in R-25 during 1989
and continues to be detected (maximum detected RDX concentration is 75 png/l) in quarterly samples
{LANL 2003, 75986.2). Barium has been detected, but af low concentrations ranging from 2.4 to 73 pygiL
{LANL 2001, 70285.5; LANL 2001, 71368.5; LANL 2002, 73712.5) that may be within background ranges.
{A background study has not been completed for regional groundwater.}

The lack of contamination in the regional groundwater at monitoring welts Cdv-R-37-2 and CdV-R-156-3
{Kopp et al. 2002, 73707; Kopp et al. 2002, 73178.9}, which were designed as plume-definition wells and
installed duting 2001 and 2002, also places bounds on the extent of contamination within the framework
of the SCM. The locations of these wells are shown on Figure 3.2-1. To assess the nature and extent of
contamination, additional well installations are planned for the regional groundwater {LANL. 2003,
754986.2). ‘

310 Physlcal and Chemical Contaminant Characteristics and Environmental Fate

An important part of the site hydrogeological and contaminant transpart SCM involves the chemical and
physical properties of the contaminants and their behavior in the environment. Specific properties include
the degree of saturation (barium minerals}), the potential for ion exchange {barium} or adsorption (barium
on metal oxides and HE on natural organic carbon), and the potential for natural attenuation and
biaremediation,

The high specific gravity of RDX and HMX indicates that particulates of these compounds were probably
deposited in the TA-16-260 outfall and settling pond, rather than carried into Cafion de Valle as
particulates. Because of its lower specific gravity, this may not be true for TNT. The potential for
particulate settling along the channel is also dependent on the flow velocity, flow rate, and residence time
in the settling pond—atli factors not studied during the operationat period of the outfall. The probable lack
of particulate transport inte Cafion de Valle leaves fransport of dissolved constituents within water
discharged to the outlall as the primary transport mechanism for HE {and barium} into Cafion de Valle.

HE that is dissolved in groundwater partitions between a soluble and an adsorbed phase, Both tuff and
sediment adsorb HE, though to a varying extent. On the basis of HE contaminant adsorption studies done
on clays (Myers 2003, 76188}, it can be inferred that tuff has a relatively low adsorplion capacity (on the
order of 1 mlig) for RDX, HMX, and TNT. These constituents, however, are adsorbed onto organic
carbon present in the Canon de Valle alluvium, with the capacity for adsorplion represented by the
compound-specific organic carbon adscrption coefficient (K.} While the fraction organic carbon (FOC}in
the aliuvium is not known, FOC studles in Los Alamos Canyon {Hickmett 2003, 76190) indicate that the
FOC ranges from 0.1% to 5%. Finer fractions, tike fine sand and siff, which are representative of
floodplain deposits, tend to be in the higher end of the FOC concentration range (e.g., 2 to 5%}
Concentrations in the medium sand and larger fractions, which are representative of buried channel
deposits, tend o be in the lower end of that range (e.g., 0.1 to 2%).

in contrast to HE, which does not dissociate in groundwater and is slightly soluble, barium nitrate
dissoclates into the batium cation and nitrate anion, and is freely soluble in water. In groundwater, barium
will pariition between dissolved, adsorbed, and solid phases, the latter including barite and witherite

{L ANL 1998, 58891). The respective partitioning fractions of the totatl barium inventory is not known. This
uncertainty is important because certain barium phases, particularly barite and batium adsorbed by ion
exchange, may not be avallable for groundwater transport, as discussed below,
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Barium has an affinity for adsomtion onto clays, oxides, and hydrous oxides, with literature values for
equilibrium adsorption coefficients in soil ranging from 66 to 2800 mb/g (Myers 2003, 76188). While the
concentrations of clays has not been studied in Cafion de Valle, clay content has been quantified for
other canyons, and it is generally positively correlated with the fraction of fine particle size (Katzman
2003, 76850). For Cafion de Valle, the fine particle-size fraction appears 1o gontain the highest
contaminant inventories when compared to other geomorphic units, indicating that the clay content of the
fine particle-size fraction may be higher. Barium adsorption onto these clay and oxide minerals takes the
form of ion exchange and chemisorption, with adsomption onlo clays primarily due to ion exchangs,
Furthermore, barium adsorption onto dlay is thought {0 be imeversible under natural conditions. Once
barium is adsorbed, it is immobillized or “locked down” on the clay surface (Myers 2003, 76188).
Consequently, the ion exchange of barium on natutal clay can serve as a means of immobilizing barium
or retarding its movemenit in the environment,

A literature search for bariurn adsorption studies on tUlf was conducted, but vielded no published results.
The dynamics of barium adsorption onto both tuff and alluvial sediment and the relative fraction of barium
partitioning befween its various formns is an imporiant uncertainty in the SCM. Not all the barium inventory
may be available for transport, but the fraction that is unavailable is not known,

Based on the preceding discussion, Figure 3.10-1 shows the conceptual vadose zone distribution of
barium and RDX, the two primary CME COPCs present in Cafion de Valle alluvial sediment. In Cafion de
Valie, the alluvial water table fluctuates seasonaily due fo precipitation. Rising groundwater levels will
desorb batium that is reversibly adsorbed and will dissolve barium minerals, primarily witherite. Rising
grourdwater also causes the release of RDX-containing pore water that was previously trapped in the
vadose zone. ROX and barium are also present as adsorbed phases, with barium adsorbed onto clay
particulates and other mineral phases and RDX adsorbed onto organic carborn present in the sediment.
Altematively, falling groundwater tables may cause the evaporation of water and the precipitation of
barium minerals. In gither scenario, the presence of these forms of barium and RDX in alluvial sediments
represents a widespread, confinuing source that is mobilized by stormwater or a rising alluvial
groundwater table assoclated with eplsodic precipitation events in Cafion de Valle.

The relative adsorption potential of barium and RDX is reflected in their respective contaminant
distributions, In R-25, barium has been detected, but at low concentrations that are at least a factor of 10
below the NMWQCC standard of 1000 pg/L, whereas RDX has been detected at a maximum
concentration of 75 pg/L, this despite the prevalence of high barium concentrations in Cafion de Valle
alluvial groundwater. This difference might be related to the higher relative adsorption potential for barium
onto sediment and tifl. While the tuff adsorption potential for barium is unknown, sediment strongly
adsorbs barlum, particularly fine-grained sediment. Although the preferential path from the alluvial
groundwater to the regional groundwater consists mostly of fractures in twiff, fractures that directly underie
the saturated alluvium may be filled with sediment, which serves to adsorb and retard barium.

The potential for biodegradation is another chemical property important to the long-term environmental
fate of HE. TNT degrades aerobically and anaerobically, with reduction of the nitroso groups, eventually
teading to cleavage and assimiiation or mineralization of a portion of the TNT carbon. Grourddwater
analytical data from Cafion de Valte indicate active TNT degradation, with breakdown products typically
present in higher concentrations than TNT itself.

The biodegradation of RDX and HMX in the environment also pccurs aerobically and anaercbically (Card
and Autenrieth 1998, 76873). Anaerobic degradation rates are typically greater than aerobic rates. For
sither pathway, nutrient concentrations are also important. In subsurface reglons of the SCM, including
the mesa vadose zone, canyon alluvitm, and alluvial groundwater, the rate of natura! biodegradation of
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Figure 3.10-1. Conceptual distribution of RDX and barium in the Caficn de Valle vadose zone

RDX and HMX s likely to be low, given the lack of appropriate anasrobic conditions, The low
concenfrations of RDX breakdown products [MNX, DNX and hexahydro-1,3,5-trinftroso-1,3,5-4riazine
{TNX)] in groundwater and surface water support this hypothesis. RDX and HMX can also degrade
chemically via an inorganic pH hydrolysis reaction (Layton ef al. 1987, 14703); however, the potential for
this degradafion pathway at the site is unknown,

Barium does not biodegrade because # is an inorganic contaminant. As discussed above, the long-term
environmentat fate of barium is dependent upon its chemical state, whether precipitated, dissolved, or
adsorbed.

3.1 SCM and Current Site Conditions Uncertainties

Despite the refinements made to the TA-18 SCM in the Phase il RFI {LANL 2003, 77965}, unceriainties
about the TA-16 system remain, as discussed below,

1. Characterization activities have not yet bounded the vertical extent of subsurface
contamination beneath the potential source areas (other than the TA-18-260 source area)
located on the mesa. Future drifling activities (e.g., at the 90s Line Pond) may address this
uncertainty.

2. The uncertainties in the hydrogeology of the springs include the effects of terminating the
TA-16-280 outfall and other discharges, the drought, the Cerro Grande fire, free thinning, and
the possibility of other springs or seeps discharging to the Cafion de Valle alluvial
groundwatler, As of this writing, Martin Spring is dry, and it is not known when flow will retum,
In addition, it is unclear if and when the benefits of the IM excavation at the cutfall source
area will be evident in Cafion de Valle springs {(and in alluvial groundwater).
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3. As noted in the 1988 Phase H RFI report, there is little evidence for 2 hydrogeological link
between the TA-16-260 outfall and Martin Spring Canyon. Additional characterization
performed since 1898 has reinforced the idea that the Martin Spring system is affected by
contaminant sources other than the TA-16-260 outfall. There are other potential source
areas, but these have not been positively identified as contamination contributors to Martin
Spring Canyon. The planned mesa characterization through intermediate-depth borings
should help address this unceriainty, as discussed in revision 1 to the CMS plan addendum
{LANL 2003, 75986.2).

4, The hydrogeoclogical interconnection between the canyon bottoms and the deeper
groundwater systems, including the intermediate perched groundwater encountered in R-25
and the regional groundwater, is not well characterized. The lateral extent of the 700-f
perched groundwater encountered in R-25 is not well bounded {although monitoring wells
CdV-R-15-3 and CdV-R-37-2 improved this). The Zonge geophysical survey conducted as
part of the Phase Il RFI {(LANL 2003, 77965} indicates there may be an abrupt sastern
boundaty to the intermediate perched groundwater, but this has not been verified. These
uncertainties will be addréssed by other investigations proposed in revision 1 10 the CMS
plan addendum (LANL 2003, 75986.2).

5. Detailed characterization of the lateral distribufion of contaminant concenirations within
Cafion de Valle altuvium has not been completed. Of the estimated 7000 ft of suspected
saturated alluvium downstream from the TA-16-260 outfall source area, monitaring wells are
iocated along the first 4000 f. In addition, alluvial groundwater and sediment characterization
is incomplete in Cafion de Valle upstream from the confiuence of Cafion de Valle with Water
Canyon. The Canyons Team will sample the alluvial groundwater and sediment in these
reaches as part of its investigation.

8. The permeability distribution in Cafion de Valle saturated alluvial sediment is not known.
These data are important to refining the water balance and assessing the efficacy of
groundwater remediation alternatives, and will be addressed by the CML.

7. Potential areas of enhanced vertical groundwater infiliration within the Cafon de Valle
alluvium can be inferred from geophysics resistivity results, The permeability of the sediment
or fractures that comprise these areas is not known. Moreover, the correlation befween
geophysics resistivity data and water content has not been verified by field sampling.
Additional subsurface investigations, as planned under revision 1 fo the CMS plan addendum
(LANL 2003, 75886.2), will help verify the geophysical interpretations.

4.0 MEDIA CLEANUP STANDARDS AND REMEDIAL ACTION OBJECTIVES

The fundamental objective of corrective action is to control or eliminate potential tisks o human health
and the environment by Initiating remedies that reduce contaminated media concentrations fo protective
tevels, During the CMS, accomplishing this objective is a twofold process involving the establishment of
site-appropriate MCSs {addressed in this section) and the identification of one or more corrective
measure aiternatives {addressed in subsequent sections). in this section, a set of media- and
contaminant- specific cleanup objectives are proposed for the outfall source area and Cafion de Valle and
Martin Spring Canyon alluvial systems, Points of compliance (POCs) and a compliance time frame (CTF)
are also proposed,
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MCSs are generally derived from two sources: {1} existing state or federal siandards determined {o be
ARARs and {2} a site-specific, human health and scological risk assessment (EPA 1938, 80120).
According to EPA quidance, use of ARARSs is 8 CERCLA reguirement that is also suited to the
development of MCS8s under RCRA, The process of MCS development for this CMS considers site-
specific critenia such as;

¢ the presence of multiple contaminants in 3 medium at the site;

» cumulative risk exposure from other hazards not directly related to the analyzed release;
» the site’s physical restrictions and accessibility;

» the land-use designation appropriate to the site {e.g. industrial); and

s the effecliveness, practicality, reliability, and cost of the selected corrective measures and
the potential for achieving the MCS.

4.1 Identification of ARARs

Existing NMWQUC regulations 20 NMAC 6.2.3103 Parls A and B, for groundwater of less than

10,000 my/L total dissolved solids (TDS) concentration establish contaminant concentration standards
and specify a 10” cancer risk threshold for concentrations of toxic poliutants. Because the TDS
concentration of alluvial groundwater is less than 10,000 mg/L, these regulations are proposed as site
ARARs for alluvial groundwater. Because of the interchange between site surface water and alluvial
groundwater, these ARARSs are also proposed for surface water and spring water. in the discussion that
follows alluvial groundwater, surface water and spring waler are referred to as shallow site waters, With
respect to the discussion in section 4.0, these ARARs, which are NMWQCC regulations, incorporate both
standards and an acceptable risk threshold.

For alluvial sediment in the alluvial vadose zone, the proposed ARAR is the requirement that alluvial
sediment contaminant concentrations should not cause shallow site water contaminant concentrations
above the shallow site water ARAR cited above, as measured from the point of withdrawal (20 NMAC
8.2.4103).

Given the future industrial use of the site and the presence of regional groundwater beneath the sHa,
there are two potential points of withdrawal. For incidentat shallow site water ingestion associated with
industrial use, the point of withdrawal is the shallow site water. For residential drinking water, the point of
withdrawal is the localion of the nearest municipal well that draws from regional groundwater. The latter
point of withdrawal is applicable to shallow sfte water because of its potential to infiltrate to regional
groundwater.

Potential risk shaltow site water calculated during the Phase [} RFI (LANL 2003, 77965) was acceptable,
Potential risk associated with the transport of contaminated shallow site waters to regional groundwater
and subsequent extraction for residential use has not been quantified. This potential risk will be
determinad during the regional groundwater CMS using a site-specific computer model to evaluate
groundwater flow and solute transport 1o the closest municipal well,

The ARARSs cited above are the basis for the MCSs for site shallow water and afluvial sediment. Based
on the provisions of the ARARs, MCSs for all CMS COPCs are derived from either ARAR concentration
standards or ARAR risk-based provisions for toxic polluiants based on potential risk to regional
groundwater. For exampie, the MCS for barium is set by a concentration standard in 20 NMAC 6.2.3103
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Part A. The calculation of risk-based MCSs for toxic pollutants for the residential drinking water pathway
is deferred to the regional groundwater CME.

Several CMS COPCs, such as RDX and TNT, are not currently listed in 20 NMAC 6.2.1101 as toxic
poliutants, but are suspected carcinogens. For these compounds, 3 10° acceptable cancer risk threshold,
as established by the proposed ARARS, is proposed.

Although CMS COPCs such as RDX and TNT do not have MCSs resulting from this CMS (and therefore,
in a strict sense, have no drivers for remediation under this CMS), it is appropriate for this CMS to
develop corrective measure altermnatives to address these CMS COPCs in addition to CMS COPCs with
MCSs. Similar remediation technologies are suited to both, and remedial action in the shallow site water
can be viewed as a measure of source confrol with respect to regional groundwater.

4.2 Outtall Source Area MCSs
424 ldentification of Risk-Based MCSs for Soil and Tuff in the Outfall Source Area

Phase Hl RF1 COPCs for the outfall source area are aluminurm, arsenic, barium, manganeses, thallium,
uranium, HMX, ROX and TNT. As discussed in section 3.2 and in detail below, these Phase HI RFI
COPCs are retained as CMS8 COPCs.

The following exposure pathways were quanttitatively evaluated in the human health risk assessment for
the outfall source area soil that was conducted as pert of the Phase 1li RFI {LANL 2003, 77965);

« inhalation of volatiles or dust particles;
s incidental ingestion, and
» dermal contact.

These pathways are the most likely for exposure pathways for human receptors at the oulfall source area
{LANL 1958, 58881; 2000, 64355.4). All human receptors are workers associated with indastrial use of
the site: the on-site environmental worker represents individuals involved in envirenmental monitoring,
such as field sampling efforts; the frail user is a worker who uses the irails for recreation/exercise
purposes such as walking or jogging; and construction workers are involved in more intrusive work
activities, such as excavation.

Cumulative excess cancer risk to the environmental worker from potential exposures to COPCs in soil
and tuff is slightly above the NMED's target [evel of 10 (NMED 2000, 68554), but within EPA's target risk
range of 10° to 10™ (EPA 1991, 76865). The cumulative excess cancer risk for the other receptors is
below NMED's target level of 10° (NMED 2000, 68554). Noncancer hazard (Hi) (>1.0) is associated with
exposure to outfall source area COPCs for the construction worker but not the other receptors (Hi<1.0).

The excess cancer risk for the environmental worker is due primarily to the presence of RDX and TNT,
Site-specific screening action levels (SSALs)basedon a 10 acceptable cancer risk threshold (the EPA
ARAR) for RDX and TNT were caloulated for outfall source area soil as part of the Phase | RFI (LANL
1998, 59891}, These SSALs were developed in consultation with the NMED (LANL 1998, 58173} and in
acoordance with EPA guidance documents (EPA 1691, 58234; EPA 1888, 5B751). The SSALs for RDX
and TNT are 36.9 mg/kg and 135.0 mg/kg, respectively. The S8ALs for RDX and TNT are proposed as
MCSs for the outfall source area.
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For the construction worker, the total HI from the Phase Il RF| nisk assessment was 1.9, of which 1.6 or
84% was attributed to TNT, RDX, and barium. Therefore, reduction of the Hi below 1.0 will be the focus of
remediation in the outfall source area. Post-remediation sarpling will evaluate the concentrations of all
the CMS COPCs in the calculation of the Hi, but the residual concentrations of TNT, RDX and barium will
determine whether the objective of attaining an Hi<1.0 is met. In this calculation, the mean of post-
remediation CMS COPC sampling results will be used, specifically the 95% upper confidence Hmit on the
mean.

Because RDX and TNT are involved with both noncancer and cancer risks, the minimum of their
respective MCS8s are proposed as the site MCS,

The MCSs based on an HI <1.0 cannot be determined without post-remediation sampling results. An
estimate of the MCS for barium, however, can be calculated if it is assumed that the post-remediation
average concentrations of TNT and RDX are at their cancer risk MCSs for RDX and TNT, and that,
furthermore, these cancer risk MCSs are the site MCS8s. Following these assumptions, the barium MCS
concentration would be approximately 10.000 mg/kg.

422 Outfall Source Area Surge Bed MCSs

The outfall source area risk assessments did not assess the contaminated surge beds beneath the
source area because these areas are not directly accessible to humans, The concem with the surge beds
lies in their potertial to adversely affect groundwater, either by discharging to the alluvial groundwater
systems or by discharging to regional groundwater via fracture and surge bed flow paths. Although
placement of the setiling pond cap as part of the outfall source area 1M has alleviated the potential for
ponding of water and subsequent infiltration of groundwater, subsurface fracture groundwater flow paths
may still intercept the surge bed horizons.

Because of the absence of potential human exposure pathways and the lack of constant groundwater
contact, MUSs for the surge beds are not defined and a best management practice (BMP) remadial
obiective that calls for the isolation or removal of the 17-1 surge bed is proposed. The focus of the BMP is
the 17-ft surge bed, where RDX concentrations of approximately 800 mgfkg were ancountered (LANL
1908, 59891), and not the 45-f surge bed, where RDX concentrations of approximately 4 mg/kg were
encountered, Other tuff discontinuiies, such as powder beds, showed concentrations similar to those for
the 45-ft surge bed, are similarly not addressed.

4.3 Proposed MCSs for Springs, Groundwater and Surface Water

The CMS COPCs for surface water, alluvial groundwater and springs in Cafion de Valle and Martin
Spring Canyon are listed in section 3.2. The CMS COPCs include barium, manganese, RDX, DNX, MNX
and TNT, though not afl are present in every location.

For barium, the proposed MCS for alluvial groundwater and surface water consists of the barium
NMWQCC standard for groundwater (1000 pg/l.). For manganese, the proposed MCS consists of the
manganese NMWQUCC standard for groundwater (200 pg/L). i the manganese is naturally occurring, this
MC S will not apply

RDX, DNX, MNX, and TNT do not have standards and are not listed as toxic pollutants subject to a 10
risk threshold. Nevertheless, as part of the industrialdrail uger scenario, in the Phase I RFI {(LANL 2003,
774865}, cancer risks were calculated for these compounds as associated with incidenda! ingestion of site
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waters. The RF{ determined that under this scenario the potential risk associated with site contaminants
was less than 107, which complies with the NMWQCC toxic poliutant ARAR.

Potential risks were not calculated for & second exposure scenario, residential ingestion of regional
groundwater at the nearest municipal drinking water well, To date, no site-related contaminants have
been detected at the closest municipal well, which is located approximately 4 mi from the site. Calculation
of the potential risk and the corresponding MCSs for this scenario are deferred to the regional
groundwaier CMS. The regional groundwater CMS will calculate the potential risk and the risk-based
MCSs for shallow groundwater by using a prediclive groundwater transport model to calculate the
transpori of shallow site water confaminants to the closest municipal well,

At the present time, only an MCS for barium and manganese in groundwater and surface water is
proposed. For other CMS COPCs in springs, surface water and groundwater, the MCSs will be developed
as part of the regional groundwater CMS,

For all site waters, i is proposed that remediation is complete when the MCSs, developed either as part
of this CM$S or the regional groundwater CMS, are attalned for eight consecutive quarters. This is
consistent with current NMWQCC abatement standards in 20 NMAC 8.2 4103,

4.4 Proposed MCSs tor Aliuvial Sediment

The proposed ARAR for alluvial sedimenis sEpulates that alluvial sediments not cause groundwater or
surface water contaminant concentrations at the point of withdrawal that exceed the water ARARs, The
alluvial sediment ARAR makes no distinction between groundwater and surface water because of the
interchangeability of waters at the site.

For barium, the MCS for shallow site water is the NMWQCG standard. As discussed in section 3, the
sediment-water partition coefficient for barium that describes the sediment barnium concentration in
equilibrium with a barium water concentration is not currently known. Therefore, testing of the sediment to
determine compliance with the sediment ARAR is proposed using standard leaching test procedures, with
test results averaged across the alluvial vadose zone in a statistically representative fashion,

For sediment CMS COPCs, such as BDX and TNT, without corresponding MCSs derived from NMWQCC
standards, the sediment ARARSs slate that sediment concentration of contaminants not cause water
contaminant concentrations to exceed a risk level of 107, As discussed above, there are two points of
shallow site water withdrawal: an industrial trail-user scenario in which shallow surface water is ingested
and a regional groundwater drnking water scenario involving the nearest municipal well. Under the
indusirial trail-user scenanio, site waters did not pose an unaccepiable risk; and by inference, site alluvial
saediments are not likely to cause water {0 exceed the risk threshold for this scenario,

Calculation of shallow site water MCSs that are protective of regional groundwater is deferred unt
comptetion of the regional groundwater CMS. Once established, these MCSs can be applied to leaching
test results for sediments to determine compliance with the sedimemt ARAR, As with barium, the test
results would be averaged In a statistically represeniative fashion across the alkmvial vadose zone.

4.5 POCs

Compliance with the MCSs is determined at specified POCs. These afe specific locations where regular
sampling is conducted for the pumese of assessing progress in attaining the MCSs,
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For the outfall source area, soffs will be remediated to attain the risk-based MCS8s. To determine
compliance with the risk-based MCSs within the outfall source area, the POCs consist of post-remediation
sampling points. The mean {(85% upper confidence limit of the mean) would be calculated and compared
o the MTUSs to determine compliange.

For the putfall area setlling pond 17-t surge bed, a POC is not proposed, given that there are no MCS8s.
To gauge the success of the BMP for this area, however, a new groundwater well is proposed to be
installed for the 17-ft surge bed horizon. This well will be used fo test for the presence of contaminated
groundwater within the surge bed.

The proposed groundwater POCs in Cafion de Valle consist of the five existing alluvial groundwater wells,
The historical data that exists for these locations will enable a determination of remedial progress with
respect to past frends. Progress in atiaining the remedial objective of eight consecutive quariers of MCS
compliance will also be determined at each POC.

For surface water, two POCs focated along the perennial reach of surface water are proposed. The first
surface water sampling point is proposed for the midpoint of the perennial reach; the second is proposed
for the end of the perennial reach,

in Martin Spring Canyon, the three existing alluvial groundwater wells are proposed as the POCs. These -
walls may go dry, given that Martin Spring is currently dry. If Mariin Spring stays dry, alluvial groundwater
in Martin Spring Canyon may be ssasonally, rather than permanently, present. Sampling of the POCs will
be conducted during the séasonal periods when groundwater is present.

A single POC for Martin Spring surface water is proposed. Given that the spring has gone dry, surface
water in Martin Spring may be limited to seasonal cycles or stormwater events. Sampling of the POC for
compliance would be conducted during the periods when surface water is present.

For the springs in Cafion de Valle and Martin Spring Canyon, the proposed POC Is spring water wherever
it emerges from the ground. If spring flow is intermittent, sampling will be conducted during petiods of
flow.

For aliuvial sediment, the proposed POCs are a stafistically representative set of sediment sampling
points at which samples would be collected and subjected ta a leaching test to determine an equilibrium
water contaminant conceptration. The 95% upper confidence limit of the mean water concentration would
then be calculated and compared to the water MCSs to determine compliance.

46 CTF

The CTF establishes the length of time required to atain the MCSs. A specific CTF is not proposed for
the outfall source area, springs, or alluvial systems. Site conditions, including the magnitude and extent of
contamination and poteniial risks, do not warrant the imposition of an urgent, set time frame In which the
remedial objectives and MUSs must be atained. Rather, the time required to meet these targets will be
used as an evaluation factor for remedial aiternatives, recognizing that those alternatives that require less
time to meet the remedial and MCSs are preferable.
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50 SELECTION OF REMEDIATION TECHNOLOGIES AND SCREENING

51 Overview of the CMS Process

Prior sections of this CMS report have reviewed current site conditions, identified CMS COPCs for site
media, and proposed MCSs and POCs. In the remaining sections of this report, remedial technologies
are evaluated {section 5}, corrective measure alternatives are formed using the screened technologies
and evaluated {section 6), and the preferred corective measure altemnatives are proposed (section 7).
The public enters the decision-making process following regulatory submittal of this document. The PIP is
presentad in Appendix D. Figure 5.1-1 presents a flow chart of the CMS process.

The focus of the remediation technology screening process is on barium and HE. Although manganese is
listed as a CMS COPC for Cafion de Valle and Martin Spring groundwater, it is not known at present
whether the presence of manganese is due to natural reducing conditions present in these canyons or is
the result of reducing conditions caused by the presence of HE. In the lafter case, the remediation of HE
will alleviate these reducing conditions, and manganese groundwater concentrations will decrease.

5.2 Identification of Remediation Technologles
521  Sources for Technology Information

The process of selecting and evaluating corrective measure altemnatives begins with reviewing all
remediation technologies, both standard and innovative, that could be used to achieve the MCSs for the
various sile media. Sources of candidate technologies include literature reviews, working groups, and
EPA databases.

Since January 1998, Laboratory personnel have participated in the DOE’s Innovative Treatment and
Remediation Demonstration (ITRD) Program’s HE Advisory Group, 8 group whose goals are the
identification and testing of potentially cost-saving remediation technivlogies for HE environmental
contamination, The ITRD Program was designed to study HE and barfum remedlation technologies in
both soils and water, focusing on the unigue problems associated with DOE HE-processing facilities such
as LANL and Pantex. Contamination at these sites differs from that found at many Departrment of
Defense {DoD)} sites because of the ocourrence of barium and because the principal HEs used were HMX
and RDX (the nitrosamines) rather than TNT and DNT {the nitroaromatics). In the ITRD Program, DOE
facilities work cooperatively with the EPA, industry, national laboratories, and state and federal regulatory
agendies fo identify applicable, innovative, and cost-effective remedial technologies, For this CMS, the
ITRD Program served as a resource for tachnologies and information about their effectiveness.

522  Cverview of Technolegy Types

Remaediation technologies may be broadly classified as either In situ {in place) or ex situ {removed from

place). In situ technologies do not require removal of the media {l.e., in situ remediation of soils involves
treatment in place rather than excavation). These definitions apply to site shallow groundwater, surface

water, sediment, and soil.

Technologies can be further classified by their point of application and their operating principle. In
general, in situ technologies have the advantage of minimally disrupting the local ecosystem, which, for
Cafion de Valle, Includes wetlands and a threatened and endangered species (the Mexican Spotted Owll.
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The disadvantages of in situ technologies include teaving contaminants or their byproducts in the
environment and difficulties with demonstrating effectiveness and completion. Ex situ technologies,
particularly when combined with off-site disposal, have the advantiage of completely removing
contaminanis from the environment and the disadvantage of substantially disrupting the local ecosystem.

Containment technologies isolate the contamination and prevent migration and exposure. This isolation
may prevent direct exposure or preciude contamination of other media, thereby preventing secondary
exposure. One exarnple of in situ technology is the capping of solls to prevent infiltration of surface water,
One ex situ example is excavation of soils and their placement in a secure landfill,

Stabilization technologies limit the environmental movement of contaminants by altering the chemistry or
physical state of the contaminant, usually by converting it into a non-soluble form. Like containment
technologies, they may be either in situ or ex situ. Scil removal and stabilization at a secure landfill is an
example of ex situ stabilization.

Other technologies destroy the contaminants and are typically ex situ, Examples include thermal
destruction or incineration, chemical oxidation, and bioremediation, with bipremediation employed slther
in situ or ex situ. These are referred fo, broadly, as thermal, physical-chemical, and bivlogical treatment,
respectively.

5.2.3  Standard Renediation Technologles

Several remediation technologies are consldered standard proven technologles for the treatment of
barium and HE in soil and water. Although they are standard, these technologies often have limitations
regarding application and cost-effectiveness at a specific site. These limitations have been the impetus
for the development of new innovative fechnology. Table 5.2-1 presents a list of standard remediation
technologies that have been implemented on a production scale, in the field, for HE and banum at the
Laboratory and at other sites across the country.

Table 5.2-1
Standard Technologies for Remediation of HE and Barium

Ex Sifi: Treatment of Solls
incineration
Thermal desorption
Stabilization and landfilling (for hazardous soils}
Landfilling without treatment (for nonhazardous sails)
Composting
Bioremediation and landfilling
In Situt Treatment of Solis
Low permeability caps
impermeable covers

Ex Situ Treatment of Water
» GAC® treatment for organic HE

GAC = granulated activated carbon.
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8§24  Innovative Remediation Technologies

innovative technolagies hold the promise of increased effectiveness and lower cost when compared to
standard technologies. Any innovative technology needs to be compared with the standard baseline
technologies o determine if there is any overall benefit to schedule, performance, cost, or regulatory
acceptability,

The ITRD Program identified a fist of innovative treatment technologies for in situ or ex situ applications at
the Laboratory and at Pantex (LANL 1898, 62413.3). This list is shown in Table 5.2-2. Since the [TRD HE
Advisory Group first met in 1998, several of these technologies have undergone significant development.

To augment the ITRD findings, a literature review was conducted for this CMS o gather additional
information about technology performance status and data. For example, zero valent iron (ZVI1) has
shown promise as a technology for groundwater remediation of organic HE constituents when it is
deployed as part of a permeable reactive barrier (PRB} (Wildman and Alvarez 2001, 80123). Similarly,
calcium sulfate has shown promise for the immobilization of barium in groundwater by forming refatively
insoluble barium sulfate (barite) (Wilkens et al. 2001, 79572).

53 Screening of Standard and Innovative Technologles
5.3.1 ITRD HE Working Group Screening of Technologies

Using the identified innovative technologies in Table 5.2.2, the ITRD HE Advisory Group screened each
one for its applicability to sites at the Laboratory and Pantex (LANL 1998, §2413.3). To help with this
evaluation effort, Pantex and the Laboratory provided detailed information abowt site monitoring,
contaminant distribution, and geotechnical data to the ITRD HE Advisory Group, Additionally, the group
toured SWMU 16-021{c}88 and nearby Cafion de Valle and Martin Spring Canyon. The screening factors
included the Tollowing requirements:

« Be protective of hurman heatth and the environment

e Atain likely MCSs

» Confrol the sources of releases to reduce or eliminate, {0 the extent practicable, further
releases that may pose a potential unacceptable risk 10 human health and the
ahvironment

»  Comply with standards for management of wastes

As a result of the screening, the innovative technologies shown in Table 5.3-1 were retained for further
evaluation for use at SWMU 16-021(c}-88 and affected areas. Evaluation included pilot-scale testing.
Some of the technologies eliminated by the ITRD, such as natural attenuation, were reconsidered for this
CMS because of advances in the technology or advances in site characterization.

5312 Recent Technology Pilot and Field Studies

To date, phytoremediation, composting, and chemica) treatment using ZVI pllobtreatment studdies have
been completed by ITRD members and collaborators. Other important studies not listed in Table 5.3-1
include the Pantex in situ bioremediation field study (EPA 1536, 78673). These studies, as well as others,
are described In greater detall below,
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Table 5.2-2
inncvative Remediation Technologies Identified by the ITRD HE Advisory Group
Technelogy Nome Technology Class in sHu/Ex situ Medium
Bioaugmentation Blosep/DuPanl process Biological In situ soils
Biodegradation(aerobic, anaerobic) with gas and Biclogicat In situ soils
liquid phase additions
Biodegradation with thermal enhancement Biological In situ soils
Biodegradation with natural attenuation Biclogical In situ soils
Biodegradation—phyioextraction Biolocical In situ soils
Soil flushing Physical-chemical In situ solls
Potassium permanganate freatment Physical-chemical _In situ soils
Cobalt-80 irradiation Physical-chemical |in situ soils
Fenton's reactions Physical-chemical In situ suils
Chemoxidation Physical-chemical |in situ soils
Soil heating with soil vapor exiractions Thermal lin situ sails
Soil vitrification Thermal iIn situ soils
Radio frequency heating Thermal [in situ solls
Steam stripping Thermal lIn situ soils
Downhole bumer {disco) Thermal lin situ soils
Composting Biclogical Ex sity solls
Biosturry-white rot fungi, bioslurry—indigencus Biological Ex situ soils
microbes
Bioslurry-gas phase additions Biological Ex situ spils
Z V| abiotic reduction Physical-chemical  [Ex situ soils
Solvent extraction Fhysical-chemical |Ex situ soils
Fenton's reagent Physical-chemical  |Ex situ soils
Base hydrolysis with humic acid Physical-chemical Ex situ soils
Solvated electrons Physical-chemical Ex situ soils
Gamma irradiation Physical-chemical Ex situ soils
Molten salt Physical-chemical  Ex situ soils
Elsctron beam Physical-chemical  Ex situ soils
LUV peroxide Physical-chemical Ex situ surface and groundwater
Peroxone Physical-chemical  [Ex situ surface and groundwater
Titankim oxide/UV Physical-chemical [Ex situ surface and grourdwater
Phytoremediation Biological In situ surface and groundwater
Electron beam Physical-chemical [Ex situ surface and groundwater
ZV1 Fhysical-chemical Ex situ surface and groundwater
Supercritical water oxidation Physical-chemical Ex situ surface and groundwater
Biotreaiment Biological Ex situ surface and groundwater
Reactive bariers Physical-chemical Ex situ/in situ surface and
groundwater
§ UV = ultraviolel
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Table 5.3-1
Innovative Technologies Recommended for Further Study by ITRD HE Advisory Group
Technology Media Nature of Pilct Study
Chemical treatment/ZVi Soil Laboratory-scale
Bioslurry with ZVI Seil Laboratory -scale
Phytoremediation Water Pilot-scale
Passive barrier Water [Laboratory- and pilot-scale
Bioremediation—vapor phase augmented  Sail Pilot-scale
Composting Sail Pilat-seale

53.21 Martin Spring Canyon Stormwater Filter: Field Study

A pair of stormwater filters was installed at Martin Spring (IT Corporation 2001, B0122) as partof a
feasibility study for treatment of HE- and barium-contaminated springs water. The filters were designed
and constructed by StormWater Management, Ing., of Porland, Oregon (Figure 5.3-1}. Stormwater filters
are commuonly used to treat runoff from parking lots. To treat both the barium and HE, it was necessary to
install two separate units, each with a different filter medium, The first unit contains GAC to remove HE,
and the second unit contains ion exchange resin to remove barium, The units were plumbed in seres
such that springs water first encountered the GAC filter, then the ion exchange resin filter.

X" MANHOLE FRAME T
AND COVER (TYP
E-d 0 L
1
v STORMFILTERY
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B MK

Figure 5.3-1.  Typical stermwater filter, side view
{diagram courtesy of StormWater Management, Inc.)
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For RDX, the units have performed well to date, but barium breakthrough has been detected eariier than
anticipated, the cause of which is not known.

53.2.2 Phyteremediation: Field Study

HE has been shown to degrade in constructed wetlands {Sikora et al. 1997, B0124). Natural wetlands
may also have some HE degradation ability. At Burning Ground Spring, a 200 m? natural wetiand area is
present between the spring outlet and the confluence with the main Cafion de Valle channel. This wetland
was the focus of an investigation into the potential for phytoremediation of RDX and TNT dT Corporation
2002, 79578). Concentrations of the parent compounds and primary metabolifes were monitored at
several locations within the wetland. The study also examined the capability of the dominant plant species
to take up RDX. These plant species include sago pondweed (Potamogeofpectinatus L.}, water stargrasgs
{Heferanthera dubia), elodea {Elodea canadensis), parrotfeather (MyriophyHlum aquaticurm), reed canary
grass {Phalans arundinacea L.), wool grass {Scirpus cyperinus), and sweetflag (Acorus calamus L.). The
specific objectives were to

monitor levels of RUX and TNT breakdown products across the Burning Ground Spring wetland
and determine if any reduction in parent compound concentration by wetland plants can be
detected,

monitar concentrations of primary metabolic breakdown products to help determine if degradation
of RDX and TNT is occurring in the wetlands,

ohserve seasonal trends in HE concentrations and wetland degradation performance, and

conduct bench-scale laboratory studies of selected wetland plant species that are present at the
Burning Ground Spring site and determine if they are capable of taking up HE.

The overall objective of the study was to assess the effectiveness of wetlands as an in situ treatment
technology for the HE-contaminated surface waters present in Cafion de Valle.

The results frorm the Burning Ground Spring wetland investigation indicate that, under the current surface
water flow pattem and retention time from the spring cutlet to the confluence with Cafion de Valle, there is
no evidence for a reduction in RDX and TNT concentrations from phytoremediation. Certain locations
within the wetland, however, showed evidence of RDX blodegradation caused by microbial degradation.
This indicates that the wetland area could be modified to enhance the microblal degradation processes
{e.q., increasing water residence time under anaerpbic conditions).

5.3.2.32 TNT and RDX Removal Using ZV1

in 1997, University of Nebraska researchers conducted laboratory tests of ZVi's ability to remove TNT
and RDX from water and soils. The effectiveness of ZV1 in removing TNT and RDX from contaminated
solf slurries in the laboratory indicates that ZVI might be successfully used to remediate these compounds
from comtaminated soil and water on a field scale (Hundal et al. 1997, 79575).

5.3.24 Composting and ZVI1: Fleld Study

In 2000, a pilot-scale composting study was conducted at TA-16 {IT Corporation 2002, 78577). The study
used surface soils from the outfall source area {prior 1o the IM excavation of these soils)to test both a
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conventional composting process and the Grace Bioremediation Technologies Daramend™ Zv|
treatment process (EPA 1996, 78573}, This study investigated technologies that could, fo varying
degrees, effectively treat the highly contaminated HE and barium soils in the outfall soutce area. In the
study, atnmonium suifate was used to immobilize barium through the formation of a relatively insoluble
barum sulfate precipitate (barite). Ammonium sulfate was also a soluble-nitrogen source for the compost.

Conventional composting achieved substantial reductions in total HE concentrations, with HE levels likely
meeting or exceeding potential appropriate treatment goatls for the outfall source area drainage channel
derived wastes. Barium was effectively stabibzed by the ammonium sulfate. The most significant
fimitations of conventional compaosting are the time required for treatmend, the space requirements, and
the large increase in waste volume; amendments comprise approximately 70% of the waste. Daramend™
did not perform as well as conventional composting, and potential HE reatment goals were not reached;
however, in other studies (EPA 1998, 79573) Daramend ™ successfully reduced HE concentrations to
levels comparable to those achieved through conventional composting and the process remains
potentially advantageous due to its minimal increase in waste volme.

Pilot testing of both methods have shown that elevated temperatures and the maintenance of anoxic
reducing conditions are critical for success. The composting experiments were negatively affected by
targe diurnal fluctuations in ambient air temperature due to the low thermal mass of the reatment piles.
The Daramend™ experiments were subject to moisture-content conirol problems due to uneven drying
rates within the small freatment piles and the non-uniform distribution of added water which was, in fum,
due to the limitations of hand mixing methods. Both temperature and moisture requirements would be
easier 1o meet in the field, where the larger masses of soil would reduce rapid soil drying and diurnal
temperature fluctuations. )

For the IM treatrment of soils, excavation and off-site disposal were selected over on-site treatment such
as composting. This decision was made on the basis of cost and on the time and space required for
on-site composting of excavated soils.

5.3.25 Pantex In Situ Bioremediation of HE-Contaminated Soils: Field Study

The first pilot-scale field demonstration of a technology for in situ remediation of vadose zone soils
contaminated with HE was conducted at Pantex in 1999-2000 {Rainwater et al. 2002, 79752). The HE of
concern at the demonstration site were RDX, TNT, and TNE. To stimulate the anaerobic conditions
required for bicdegradation, the system used nitrogen injection through a well array to flood the vadose
zone. After 300 days of operation, the concentrations of HE were reduced by approximately one-third.
While promising, applying this fechnology in Cafion de Valle would be difficult, given the long narow
configuration of the canyon and the difficulty of attaining an adequate nitrogen ficoding of the soil.

5.3.286 Massachusetis Military Reservation, Camp Edwards: Innovative Technology
Evaluation

An innovative technology evaluation program was initiated by the US Army and National Guard Bureau in
March 2000 to identify and investigate promising inrcwvative technologies for remediating soil and
groundwater contaminated with explosives at Camp Edwards (Weeks and Veenstra 2001, 79580), This
program specifically targeted technologles and vendors that had demonstrated success with remediating
HE-contaminated soils. Promising technologies for soil and groundwater remediation were selected for
laboratoty treatability studies based upon each vendor's response to a request for a proposal spedific to
Camp Edwards. The technologies chosen for the soil program were composting, solid-phase
bioremediation, low temperature thermal destruction {L.TTD), bioslurry, chemical oxidation, and chemical
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reduction. Using soils from the Known Distance Rocket Range at Camp Edwards, treatability studies were
performed for composting, solid-phase bioremedlation, LTTD, and biosturry. Although the soil contained
RDX, TNT, HMX, dieldrin, lead, and other contaminants, the goal of the studies was {0 address
explosives. The study obtained the following results:

» Composting successfully freated washed (by soil washing) soils and partially succeeded
in degrading HE compounds in unwashed solls. The results indicated that HMX
concentrations were reduced to cleanup goals; however, RDX concentrations were not
reduced to levels below cleanup goals.

« Solid-phase bloremediation using the Daramend™ process, which uses 2V, effectively
degraded ME compounds to levels below soll cleanup goals in one of the two sfudies
performed on the washed soils and in one of the two studies performed on the unwashed
soils.

+« lLow-temperature therma! destruction appears to effectively reduce the concentrations of
HE compounds to levels below soll cleanup gosals in unwashed and washed soils at
termperatures of 2500C and 300aC.

o Bioslurry results using irtermittently stirred reaciors met soil cleanup goals over a period
of 35 days in both unwashed and washed soils. Soll cleanup goals were met only in the
continuously stired reaciors using previously washed soils,

» Chemical oxidation (using Fenton’s Reagent} partially succeeded in degrading explosive
compounds in washed soils. Concentrations of explosive compounds were reduced, but
not to levels below cleanup goals.

s Using ZV! with the addition of aluminurn sulfate, chemical reduction was effective in
washed solls. Concentrations of explosive compounds were reduced to levels below
cleanup goals. Tests were not conducted on unwashed solls,

53.3  Screening of All Technologles

The candidate technologies from all sources, including the ITRD HE Advisory Group and literature
searches, are presented in Table 5.3-2, along with the screening evaluations. The evaluation of screening
factors is summatized in this table through a plus {+) and minus () system. In the evaluation, feasibility,
given site-specific conditions, is weighted more heavily than other factors. This is because feasibility
assesses whether the fechnology is applicable from a practical standpoint. Advancement of a technology
to the next stage of the CMS process (development and evaluation of corrective measure alternatives), is
indicated by either & yes or no. A more complete description of the evaluation of each technology Is
presented below.

5.3.3.1 Ex Situ Treatment of Solls

The ex situ treatment of soil implies that soll is excavated andg either freated on-site of trealed, and
disposed of, off-site. In the case of off-site treatment, clean soil Is imported. Assuming a 2-km excavation
length in Cafion de Valie, and a cross-sectional area of 10 m?, the volume of excavated soil Is
approximately 20,000 m®. This volume is probably conservative given the fact that the width of the active
channel in several areas of Cafion de Valle is less than 1 m across. Soll contamination, however, may not
be limited to the active channel (LANL 2003, 77965). Moreover, post-excavation soil swell may increase
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Table §.3-2

Final Screening of Remedial Technologies

Protection of . Compliance with | Feasibili
Technology Name Human Health Abliity to Meet Medla Cleanup Aé’ f:; ;IO Standards for | Glven Sig- Re;aui;?‘i:or
and the Standards Releases Managementof | Specific Evaluation?
Environment Wastes Conditions
Ex Situ Treatment of Soils
incingration +* + + + > No
Low-temperature thermal destruction + + + + - No
Soil washing + + + + - No
Off-Site landfilling (nonhazardous sails) + * + + + Yes
Off-Site stabilization + + * * + Yegt
Soll bioslurry + + + + + Yest
Composting {including accelerated) + + + + + Yt
In Situ Treatment of Solls
Composling - - - + - No
Bioremediation {vapor-phase
augrrented) - - - + - No
Low permeability cap {(source area) + + + + + Yes
Grouting of source area surge beds + + + * + Yeos
Stabilization of barium by sulfate
addition + + * * - No
IFlushing of alluvial sedirments + + + + ¥ Yes
Ex Situ Treatment of Groundwater
GAC treatrment for RDX + + + + + Yes
lon exchange treatment for barium + * + + + Yes
in Situ Treatment of Groundwater
PRBs—GAC + + + + + Yes
PRBg—ZVI + + + + + Yes
Stormwater filters + * + + + Yes
Shurry walls . - - - . No
Phytoremediation - - - + - No
Monitored natural attenuation - - - N/A - No
# + = favorable. ¥ ~=ynfavorable  © Likely i be feasible for off-sile hazardous roatment only,

o

RN/A = not applicabls.
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the in situ volume by 10%. Alternatively, a limited excavation of areas with elevated concentration may be
feasible if more restricted excavation length and corresponding soil volume are removed.

In general, excavating areas such as the one that contains Cafion de Valle alluvial sediments is
problematic due to National Environmental Policy Act (NEPA) and wetlands concerns, including the
disturbance of wetfands and Mexican Spotted Owl habitat. Nevertheless, excavation could be effective if
coupled with the appropriate remediation technologies, and the anficipated soil volume is not prohibitive,
Excavation and candidate treatment technologies have been developed into comeclive measure
alternatives and are evaluated in section &.

{a) Incineration

Incineration was first demonstrated on explosives-contaminated soil in 1982 at the Savannah Army Depot
{Sisk 1898, 58940). Projects have been completed af four sites, with costs that range from 5250 to $600
per ton, Pilot-scale feed rates were 200400 Ib/hr, and full-scale rates are estimated to be 20-40 ton/hr,
The advantages of incineration are (1) it is a process that can handle a wide rangeé of waste
characteristics and contaminant concentrations, (2) it has a large treatment rate, (3) it has little downtime,
{4) i is not affected by the weather, and (5} it can treat boih liquids and solids. Incineration has been used
to treat explosive compounds and reduce levels to 1 mg/kg. Neither incineration nor any thermal
{reatment removes inorganic barium. Consequently, other technologies, such as soil washing with water,
must be used in tandem with thermal treatment.

The disadvantages of incineration include a negative public perception, the need for air pollution

control equipment and air permitting to control hyproducts, high mobilization and demobilization costs
{$2-3.5 million), and the energy-intensive nature of the process. On average, 2 yr are required to obtain
regulatory approval for incineration.

In general, on-site treatments of remediation wastes will require a corrective action management unit
{CAMU) permit. The CAMU permitting alone may require several years, The difficuliies involved in
obtaining a CAMU permit meant that off-site disposal was favored for the IM remediation project (LANL
2000, 64355.4).

Cn the basis of the preceding discussion, incineration is not retained as a preferred technology, despite
its proven ability to meet standards. Primarily because of the high permitting costs and negative public
perception, and the relatively smalt volume of soil that is anticipated, its feasibility is unfavorable and it is
not retained for further evaluation.

{v) Low-Temperature Thermal Destruction

Low-tempersature thermal destruction is similar to Incineration, except that lower temperatures are used.
in thie process, soil containing trace explosives residues is heated in a rotary kiln to volatilize or desorh
contaminanis. Volatilized contaminants are destroyed in a thermal oxidizer or adsorbed onto carbon,
Thermal descrber units are typically smaller than incineration units and require less mobilization expense
and consequently less threshold soil volumes to justify their use. Consequently, per-on costs are less
than incineration {approximately $150 per ton). Like incineration projects, thermal desorber prajects
require an extended permitting process, including a trial testing period. Although the process is similar in
operating principle to incineration, the pubfic and regulatory perception Is somewhat better, and it has
been widely used for soll remediation, primarily for pefroleum hydrocarbon and chlorinated hydrocarbon
remediation. Like incineration, thermal desorption will not rémove barium, which would require a
technology such as soil washing for removal.
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As an on-site treatment requiring 2 RCRA CAMU permit, thermal desorption would require 2 lengthy
permitting process. Moreover, given the successful IM remedial action, which used off-site soil disposal
cost-effectively, on-site treatrments are at an economic disadvantage. Therefore, any on-site treatment
would have to show significant cost advantages over off-site disposal,

Schedule and cost requirements dictated by the CAMU permitting required for on-site treatment however,
place on-site treatment in general at a disadvantage, especially for the relatively small volume

{20,000 m®) of soil in this case. For these reasons, the feasibility of thermal desarption is unfavorable and
it is not retained for further evaluation.

ic) Soll Washing

Soil washing has been shown to be effective for such HE as RDX and TNT (Weeks and Veenstra 2001,
79580). Soil washing also rernoves barium, if it is present in a soluble form such as witherite (barium
carbonate}. Soil washing has been successiully used in technology demonstration projects and in full-
scale site-romediation projects (EPA 1883, 79565). To treat barium-containing wash water, sulfate
precipitation or ion exchange would be used. The average cost for soil washing is $170 per ton, including
excavation {(Federal Remediation Technologies Roundtable 2002, 78570).

The principle of soil washing is largely based on separating soil particles by size and density, which takes
advaniage of preferential HE adsorption onto the FOC within soil. In essence, the process is one of waste
volume reduction, with the FOC subjected to other treaiment, or off-site disposal. The clean fraction is
retumed to the excavation.

As an on-site treatment, soll washing would require a CAMU permit, so it suffers from the same
disadvantages as incineration and low-temperature thermal destruction. Moreover, soil washing must be
implemented with cther technologies that address HE. For these reasons, the feasibility of soll washing is
unfavorable and it is nof retained for further evaluation. g

d) Off-slte Landfilling without Treatment {Nonhazardous Solls)

Off-site tlandfilling was used successiully on nonhazardous soil during the IM remediation of the outfall
source area (LANL 2002, 73706). Hazardous wastes were shipped to Waste Management's Chemical
Waste Management (CWM) Sublitle C facility in Lake Charles, Louisiana, where the waste was treated
using their EPA-approved bicremediation process. Nonhazardous wastes were loaded directly from the
pile into 30 yd® end-dumps and shipped to Waste Management’s industrial waste tandfill in Rio Rancho,
New Mexico, at a cost of approximately $50 per ton, Off-site landfilling requires compliance with land
disposal restriction {LOR) under RCRA. Because of its successful implementation at TA-16 as part of the
260 IM and MDA P {LANL 2003, 76876) projecis, and the assumption that most soils, sediments, and tuff
should qualify as nonhazardous, this technology is retained for further evaluation.

{e} Off-site Stabilization

Stabilization of HE-contaminated soil has been demonstrated at the Umatilla Army Depot site (EPA 1985,
58942; Channel 1896, 58943}, Stabilization was the selected remedy for the Umatilla Army Depot
Burming Ground because its soil contained melals as well as explosives. Incineration was also evaluated,
but addressing the metals would have required stabilization after incineration, for a total cost of

%15 million. The cost of stabilization alone was estimated at $4 million. An on-site landfill accepted the
stabilized soil, which had to meet toxicity characteristic leaching procedure (TCLP) criteria for metals as
well as separate leaching criteria for HE. Laboratory- and pilot-scale tests were performed using
combinations of Portland cement, fly ash, and GAC as amendments. Carbon in the cement mix improves
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performance, 5% GAC provides optimal performance. The full-scale recipe used only 10% Portland
cement, no fly ash and 1-1.5% GAC. This reduced recipe caused about 10% of the waste to fail TCLP,
requiring breaskup and retreatment. Approximately 30,000 tons of soll was processed, at a cost of
approximately $5 million.

The Umatilla Army Depot stabilization operation had a capacity of 80 ton/hr and a cost of $170 per ton
{turnkey). It is estimated that costs at other sites would range from approximately $150 fo $200 per ton
{turnkey costs). There is about a 50% increase in volume over the staring amount, To better stabilize
barium as insoluble barium sulfate, stabilization amendments could also include suifates. At the
Laboratory’s MDA P, stabilization was used on barium-hazardous seils at a cost, including ransportation
and freatment at a Texas landfill, of approximately $250 per ton (Criswell 2003, 80121).

The cost of stabilizing nonhazardous soils preciudes g application to the outfall source area soils and

nonhazardous canyon aliuvial sediments. If hazardous sofls or sediments were encountered, however,
stabllization is a feasible ax situ technology. Judying by the existing barium sediment concentrations in
Cafion de Valle, barium-hazardous sediments may be encountered during the excavation of Cafion de
Valle. Based on the preceding discussion, stabilization is retained for further evaluation.

n Soil Bloslurery

Slurry phase biotreatment was demonstrated successfully at the Joliet Army Ammunition Plant in 1995
and 1996 and st the lowa Army Ammunition Plantin 1997 and 1998 (US Army Environmental Center
2003, 79578). Bioslurry consistently achieved removal rates above 89%, with » high rate of
mineralization. These studies, which were performed in support of feasibility studies at Joliet and lowa
Army Ammunition Plants, developed comprehensive concept designs and cost estimates for full-scale
application of aerobic and anaerobic bioslurry processes. The studies found that bioslury systems have
higher construction and facility costs, but lower operation and maintenance costs, whan compared to
composting. An estimated unit cost of $230-270 per ton is close to that of composting.

Bioslurry was evaluated as an HE soil-remediation technology as part of treatability studies conducted ot
the Massachusetts Military Reservation, Camp Edwards (Weeks and Veenstra 2003, 79580). The tests
used previously treated (by soil washing) ard untreated soils. The results successfully met soll cleanup
goals over a period of 35 days in both the unwashed and washed soils.

Bioslurry is feasible for the off-site treatment of sails, and Is retained for further evaluation. Like
stabilization, it is a candidate technology for the off-site reatment of hazardous soils and sediments only.

{g) Composting

The broad category of composting includes conventional compaosting {fand-farming) and accelerated
vomposting processes such as Daramend™ (EPA 1996, 78573), a composting process with Zv1 soil
amendments, and Chemical Waste Management's two-stage, solid-phase {TOSS8) composting process
{Waste Managemant, inc. 2003, 79582}, which was used for the ofi-site treatment of hazardous soils from
the IM excavation of the outfall source area (LANL 2002, 73708). The underlying operating principle of
each is bioremediation, and excavation is generally required prior to composting so that the soil can be
worked,

Both the Daramend™ and the more conventional composting technologies were evaluated in the
feasibility study conducted at TA-16 (see section 5.3.2). TOSS is a two-stage solid-phase bioremediation
technology that invalves both anaerobic and aerobic treatment stages, For the first stage, HE-
contaminated sofl is combined with a carbon source, an innoculum, vitamins, and water to achieve
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anaerobic conditions. The resulting rmixture is formed into a static pile or placed in a bermed construction
area or box to facilitate the chemical reduction of nitroaromatic and nitramine explosives. For the second
stage, the anaerobically treated soil is combined with yard waste compost and built into an aerated
biopile. The biopile may be aerated by forced air which is conveyed through perforated piping buried
within the pile or by fuming the pile with a compost turner,

Previous testing of TOSS has demonstrated TNT-removal efficiencies that are greater than 89% (Waste
Management, Inc. 2003, 79582). Moreover, TOSS was used successfully as an off-site treatment for the
hazardous soils excavated during the IM remediation at the cutfall source area, as referenced above.

Far the IM at the ouftfall source area, composting was nuled out as a method for treating on-site
hazardous and nonhazardous soils on the basis of cost, ime needed for freatment, and space
considerations. Based on the preceding information, composting by TOSS is retained for further
evaluation as an off-site treatment of hazardous soil, sediments, or tuff, but not as an on-site treatment,

53.3.2 In Situ Treatment of Solls
{a) Composting

While shown to be effective ex situ (see section 5.3.2), composting either the outfall source area soils of
canyon alluvial sediments in situ would not be feasible, given the requirement for soil amendment and
warking of the soil. Moreover, the small volume of outfall source area soils {less than 100 yd?), precludes
cost-effective in situ treatment. For these reasons, composting is not retained for further evaluation as an
in situ treatment.

{b) Bioremediation with Vapor-Phase Augmentation

Used at Pantex as part of a feasibility study (Rainwater et al. 2002, 79752}, this technology used nitrogen
irjection through a five-spot injection weli pattern 1o flood the vadose zone, thereby stimulating the
anaerobic conditions required for biodegradation (see section 5.3.2). After 300 days of operation, the
concentrations of HE were reduced by approximately one-third. Although it is promising, application of
this technology at Cafion de Valle would be difficult, given the long narrow configuration of the canyon
ard the difficulty of attaining adequate nitrogen flooding of the soil, For thesa reasons, this bloremediation
technology is not retained for further study.

is) Low Permeability Cap

Installing a low permeability cap in Cafion de Valle to prevent the further leaching of HE from canyon
alluvial sediments by precipitation would not be effective or practical. According to the SCM, residual
barium and HE is present in the vadose zone and could be mobilized by rising alluvial groundwater. A cap
would not address groundwater. Mareover, installation is not practical given the long narrow configuration
of the canyon and the fack of a well-defined area of sediment contamination.

A low permeability cap was installed for the outfall source area settling pond as part of the IM. The
purpase of the cap was to preciude the infilfration of stormwater into lower horizons, including the surge
beds. Because the cap is in place and is presumably effective, it will be retained as a technology for the
outfall source area, including the surge beds.
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{d}) Grouting of Source Area Surge Beds

In situ grouting with clay-based grouts has been used to isolate mine waste drainage (EPA and DOE
1887, 79569} and prevent underflow In dams (USGS 2001, 79579). Isolating the surge bed within the
putfall source area by grouting would prevent groundwater flow into the contaminated areas of the surge
beds. Contamination would remain in place, but would be isolated from further contaminant transport,
Grouting is feasible because the surge beds possess a relatively higher permeabiliity than the surrounding
tuff. An implementation would require (1) better definition of the extent of the surge beds, and (2} the
installation of boreholes for grouting. Grouting is retained for further evaluation,

{e) Barium Stabilization by Sulfate Addition

The in situ stabilization of barium in sediments entails mixing in calcium sulfate to enable the formation of
insoluble barum sulfate (McGraw 2003, 80700). While this would be feasible ex situ, the in situ
application would be difficult to implement given the requirements of sediment amendment and of mixing
for several {in Cafion de Valle), potentially at depths of up to 5 & Such a disruption to the canyon is not
likely fo be feasible, given wetiands and NEPA concerns. While ex situ freatments requiring excavation
pose similar disruptions, the general effectiveness of ex situ over in situ favors ex situ technelogies, For
these reasons, this technology is not retained for further evalustion,

{f) Flushing of Aliuvial Sediments

Sqil flushing iz a process, which is naturally ongoing in canyon alluvial sediments, by which precipitation
and stormwater serve to flush contaminants, According to the SCM, the canyon sediments, both
saturated and unsaturated, contain HE and barium residues that are mobilized by water, These HE and
bariurn residues rmay take severat forms, including sorbed, dissolved, and, in the case of barium,
precipitated. Remediation by soil flugshing removes and captures the flushed contaminants. Natural
flushing is slow, particularly under drought conditions. Induced flushing adds water to accelerate the
Process,

Either natural stormwater or induced flushing must be coupled with another techriclogy that captures or
treats the resulting contarninated water. Otharwise, the resultirg groundwater may infiltrate into
underlying tuff and potentizlly migrate to the reglonal aquifer. At TA-16, where protecting the underlying
regional aguifer is a focus, the control of flushed water is a concem, particularly because the water
creates a higher static head, which may increase vertical infiltration. Two technologies for containing the
resulfing contaminated water are (1) groundwaler recovery and treatment, and (2} a system which treats
groundwater as it flows through the PRB.

In the initial techniology screening conducted by the HE Advisory Group as part of the CMS plan {LANL
1888, 62413.3), the potential for failing fo contain soil-flushing water was cited as a negative factor.
Subsequent Phase |l RFi geophysics conducted in Cafion de Valle, however, identified canyon regions
that are likely to be areas of enhanced infitration (LANL 2003, 77965). These potential infiltration areas
could allow proper placement of groundwater recovery or PRB systems so that flushing water would be
treated prior {o infiliration. These groundwater recovery or treatment systems may consist of recovery
wells, interceptor trenches, or PRBs. On the basis of the preceding discussion, soil flushing is retained for
further evaluation,

5333 Ex Situ Treatment of Groundwater

Ex situ treatment of groundwater involves recovering groundwater with wells or recovery trenches,
traating the water in a central above-ground treatment plant, and then discharging the treated water back
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into the alluvium. The methods for groundwater recovery, including wells and interceptor trenches, are
further evaluated in section 6.

{a) GAC Treatment for RDX

Treating RDX with GAC has been done successfully on fleld-scale HE-rernediation projects {Card anid
Autenricth 1898, 76873; Federal Remediation Technologies Roundiable 2002, 79570; Pantex Plant 2003,
79784). GAC’s high capacity to adsorb RDX and the simplicily of the technology make it attractive for use
in RDX groundwater treatment plants. GAC freatment may also be useful for an in situ application such
as a PRB or stormwater filter. On this basis of prior treatment success, the fechnology is retained for
further evaluation.

{b} lon Exchange Treatment for Barium

lon exchange treatment of dissalved barium has been used with success on several field-scale projects
{(American Water Works Association 1990, 80125}, in a treatment plant setting, ion exchange treatment
typically consists of packed beds of sorbent, gither ion exchange resin or clay beds such as zeolites, As
part of the Martin Spring stormwater filter study, fon exchange was used for barivm, but premature
breakthrough, which may have resulted from mechanical difficulties with the stormwater filter was a
problem (T Corporation 2001, 80122}

The preferential adsorption of barium onto lon exchange resin can cause difficulties and expense with the
regeneration of the resin. This may favor natural zeofites or conditioned clays thet are less expensive and
can be landfilled. On the basis of this discussion, ion exchange for barium is retained for further
evaluation. »

5334 In Situ Treatment of Groundwater
{a}j ' PRBs

Within the last 1 yr, PRBs have been developed for the treatment of dissolved groundwater
contaminants, particulady recalcitrant contaminants such as chiorinated volatile organics which do not
readily bicdegrade. When compared to ex situ groundwater recovery and treatment, PRBs offer several
advantages, primarily the potential for low operating costs due to low maintenance of an in situ systemn. A
conceptual drawing of a PRB is shown in Figure 5.3-2.

PRBs commonly contain 2V, the oxidation of which helps to create reducing conditions needed for the
degradation of contaminants. To treat barium, 2 PRB using calcium sulfate to form immobile barium
suffate has also been reported (Wilkens et al. 2041, 79572) (EPA 2003, 78568). While GAC PRBs have
not been found in the literature, in principie, GAC PRBs should also be effective given the effectiveness of
ex situ GAC groundwater treatment for RDX,

in the laboratory, ZV1 has shown promise as an in situ treatment of explosives residues, such as RDX, in
groundwater, A ZVI PRB in Cafion de Valle would likely consist of a ZVi-containing PRB in which ZVI was
deployed as an active medium. in the form of a bed of iron filings and inert media, such as pea gravel, a
Zvi PRB degrades RDX while groundwater flows throwgh the PRB, The technology can be deployed
alone, or in combination with other technologies such as soil flushing. Although the exact mechanism is
unknown, the reducing environment of the zero valent metal is thought to promote the reductive
degradation of RDX, Recently, an anaerobic bioremediation component was shown to be an important
part of the process (EPA 2000, 79567). Based on the ability of PRBs to successfully ireat othar
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Figure 5.3-2. Conceptual drawing of a PRB

cortaminants, and their potential to successiully treat RDX and barium, the technology is retained for
further evaluation.

{h) Stormwater Filters

As part of a field feasibility study, stormwater filters were installed in Martin Spring Canyon (IT
Corporation 2001, 80122). These fiters used GAC 1o freat RDX and ion exchange resin to treat barium
{see section 5.3.2). The filters proved to be effective for RDX, though barium showed breakthrough,
which may have been due to mechanical difficulties. The fiters are an attractive option because of their
relatively low cost {approximately 380,000} and suitability for use at the springs. Stormwater filters could
potentially be combined with other technologies such as PRBs. Despite the difficulties experienced with
barium in the field study, the technology is retained for further evaluation,

{c) Slurry Walis

Slurry wall technology is used to either divert groundwater from contamingted s0ils or prevent
contamination of ¢lean soils. In addition, slurry walls ¢an also be used to direct groundwater through a
PRB. In Cafion de Valle, use of a slurry wall is difficult to envision, given that the canyon vadose zone
sediments are already confaminated with barium and RDX. A slurry wall may have some utility during
canyon excavation to divert groundwater around the excavation, but given the shallow depth of the
alluvium, a recovery trench is more suitable. In addition, given the narrow configuration {approximately
10-20 ft wide) of Cafion de Valle alluvium, use of a slurry wall 1o defiect groundwater through a PRB
would not be required. For these reasons, slurry wall technology is not retained for further evaluation.
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(d)  Phytoremediation

Phytoremediation did not effectively remediate such HE as TNT and RDX (IT Corporation 2002, 79576}
as part of a wetland system at Buming Ground Spring (see seclion 5.3.2). Some evidence of RDX
degradation was detected, but it was atiributed o an anaerobic microbial pathway. Implementation would
require alternate aerobic/anaerobic zones, which would entail altemately floeded and dry zones. Zones of
flooding have the potential to increase vertical infiltration of contaminated groundwater. The slow rate of
degradation, coupled with practical problems, preciudes this technalogy from further evaluation.

{e) Monitored Natural Aftenuation (MNA)

Matura! attenuation is defined as dilution, dispersion, volatilization, adsorption, biodegradation, and abiotic
reactions that reduce contaminant concentrations in site groundwater or soif over time. MNA is a site
remediation alternative in which the progress of natural attenuation is monitored by periodic testing. lis
use has been prompted by the observation that sites such as petroleum hydrocarbon contamination sites
often clean themselves up over a period of a few years, principally by naturat biodegradation. By contrast
with petroleumn hydrocarbons, however, natural attenuation of HE compounds Is not well documented. it
is generally thought to be slow because of the recalcitrance of HE organic cormpounds such as RDX and
HMX to biodegradation, except under unusually anaerobic conditions. One exception is TNT, which is
generally more receptive o natural biodegradation.

As an inorganic contaminant, barium is not biodegradable. Barium, however, an opportunity for MNA
because of its propensity to adsorb onto clay and other minerals through an ion exchangs or adsorption
process. Furthermore, once sorbed, the barium may siay “locked down,” making it unavailable for further
migration. This may explain why RDX has been observed at relatively high concentrations in groundwater
from regional aquifer well R-25 with respect to RDX concentrations in Cafion de Valle alluvial
groundwater, whereas barium has been detected at relatively low concentrations (less than 100 pga.),
despite its presence at higher relative concentrations in aliuvial groundwater and sediment over a long
reach of Cafion de Valle, At present, however, the process is not well understood, nor has it been
characterized for site-specific conditions,

For the above reasons, MNA is not retained for further evaluation for the purpuses this CMS, however, it
may be a viable option for the regional groundwater corrective measure {contaminant migration pathways
to potential receptors are longer for regional groundwater}.

6.0 DEVELOPMENT AND EVALUATION OF CORRECTIVE MEASURE ALTERNATIVES

6.1 Assembly of Remediation Technologies into Corrective Measure Alternatives

The idertification and screening of remediation technologies identifled potentially applicable techriologies,
both standard and innovative, that are capable of attainment of MCSs and remedial objectives for the site.
in this section, those technologies are assembled into corrective measure altemnatives and associated
conceptual designs end subjected to evaluation, This evaluation yields the preferred alternative that is
proposed for a specific area of the site. Depending on the site conditions, corrective measure alternatives
may consist of one or more technologies. Moreover, the alternatives are not mutually exclusive; a
combination of one or more alternafives may be preferred.

The focus of the remedial alternatives is barium and HE. Although manganese is listed as a CMS COPC
for Carion de Valle and Martin Spring groundwater, it is not known at present whether the presence of

ER2003-0708 83 Decernber 2003




CMS Report

manganese is due to natural reducing conditions present in these canyons or is the result of reducing
conditions caused by the presence of HE. In the latter case, the remediation of HE will alleviate these
reducing conditions, and manganese groundwater concentrations will decrease.

Based on remedial objectives developed in section 4, the following areas of the site are the focus of this
QMS:

o Quifall source area residual soils and tuff,

«  Qutfall source area seftling pond and 17- surge bed,

« Coafion de Valle springs, surface water, ailuvial sediment, and alluvial groundwater,

¢ Marlin Spring Canyon spring, surface water, alluvial sediment, and alluvial groundwater.

Table 6.1-1 presents the candidate corrective measure altematives for these areas. For the ouffall source
area, excluding the settling pond, the sole alternative is soil removal and off-site disposal. Tuff is not
addressed by this alternative, only soil. The mean tuff barium and TNT concentrations do not exceed the
MCSs {as estimated in section 4.0} oulside of the settling pond. For RDX, the mean tuff concentration is
slightty above (45 mg/kg) the MCS for RDX (36.9 mg/kg); however, tuff does not pose the same degree of
potential hazard as soil with regard to dust generation during potentiat construction.

Alternatives for the outfali source area settling pond 17-ft surge bed {referred fo as the surge bed
hereafter) ara:

» excavation and off-site dgsposaE of the surge bed and cap installation (replacement of the existing
cap) on the settling pond;

+ in-situ grouting of the surge bed and maintenance of the exdsting settiing pond cap; and,
» maintenance of the existing settling pond cap but no action for the surge bed.,

For Cafion de Valle and Martin Spring Canyon springs and alluvial systems, three alternatives consisting
of several technologies are described. These are:

s alluvial sediment excavation for HE and barium and off-site disposal, with stormwater filters for
springs;

« natural lushing of sediments for HE and barium removal coupled with PRB (2ZVI or GAC and calcium
sulfate) alluvial groundwater treatment {for HE and barium) and stormwater filter treatment for
springs; and,

» natural and induced flushing of sediment (for HE and barium) and recovery of spring and groundwater
and treatment in a central freatment system, followed by injection discharge of treated water {induced
fiushing) to afluvial sediment.

6.2 Process for Evaluation of Cormrective Measure Alternatives

Corrective measure alternatives are compared and contrasted using criteria established in the CMS Plan
(LANL 1998, 62413.3), including:

« performance and reliability,
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Table 6.1-1
Proposed Corrective Measure Alternatives

Site Area Alternative Number Description

Outfall source area (excludirg settling 1 Soil removal and off-site treatment
pond) ) and disposal

Excavation and offsite disposal of
the 17-f surge bed and
replacernent/maintenance of the
existing cap
In situ grouting of the 17-ft surge
1.2 bed and maintenance of the
existing cap
Maintenance of existing cap and
na action for the surge beds
Sediment excavation and offsite
HLA disposal, with storm water fikers
for springs

.1

Qutfali source area settling pond and 17-ft
surge bed

.3

Natural flushing of sediments
coupled with PRB” (Z‘s}‘lh or GAC®
.2 and calcium sulfate) alluvial

Canyon springs and alluvial system groundwater treatment and storm
water filter treatment for springs

Naturalfinduced flushing of
sediments and recavery of spring
HL3 and groundwater (by intercepior
tranches) and treatmsantin a
central treatment system

PRE = permeable reactive barriar.
2V = zero valent,
GAC = granulated aclfivated carbon.

+ reduction of toxicity, mobility, or volumes of contaminants ot wastes,
o effectiveness in achieving MCSs,

« time required for implementation,

» ease of installation,

* long-term reliability,

« institutional constraints,

« mitigation af human health and environmental exposures,

¢ other considerations, such as safety and waste minimization; and

e cost
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These criteria are compliant with Task VIl of Module VI of the Hazardous Waste Facility Permit for Los
Alamos National Laboratory (NMOS900G10515) (EPA 1994, 44146} and ACRA CA guidance (55 FR
30798; 61 FR 19432}, though ordered differently. Sections 6.2.1 through 6.2.11 further explain these
criteria.

6.21  Performance and Reliabillty

These criteria are used to assess both the effectiveniess of considered remedial approaches in controlling
the source of release and the impacts associated with the potential rernedy. The effecliveness of remedial
approaches al similar sites and under analogous conditions is considered,

6.2.2 Reduction of Toxicity, Mobility, or Volumes of Contaminants or Wastes

This criterion is used to evaluate whether the proposed alternatives are effective at reducing the
contarnination at the site and determines if the remedy successfully eliminates or reduces the toxicity,
reduces the ability of the confaminant(s) to move, or substantially decreases the volume,

6.2.3  Effectiveness of Remedy in Achieving Target Concentrations
This criterion is used to assess each altemative with regard to its ability to achieve the target MCSs.
624  Time Reguired for Implementation

Thig criterion is used to assess the time required to implement each potential altemative and the time
anticipated fo see the resuils. The setup and implementation of an alternative includes the design,
mohbilization, demobilization, construction, permitting, establishment of a monitoring system, and waste
acceptanca for off-site disposal. For hazardous waste treatment, permits are required prior to
construction.

8.2.5 Ease of Instaliation

The ease of instaliation criterion is used to consider the degree of difficulty that implementing the
alternatives will entail. Examples of site conditions that may affect implementation include depth to water
table, heterogeneity of surface and subsurface matenals, terrain, and site location. Other conditions
include the need for speclal permits or agreements, eguipment availabllity, and the location of suitable off-
site treatment or disposal facilities.

626  Long-Term Reliability

tvaluation of long-term reliability is used o assess the altematives with respect to length of time that an
alternative can be maintained in an effective condition.

627 Institutional Constraints

This criterion is used to consider the alternative’s regulatory reguirements, including federal, state, local,
and public health regulations, or permitting requirements that may substantially affect the implemantation
of the alternatives.

The laws and regulations that may apply to the SWMU 16-021{(c}88 CMS under the proposed EPA
Subpant & and Module Vit of the Laboratory's Hazard Waste Facility Permit {(EPA 1884, 44146); the
medium (e.g., surface water or soil) to which each relevant regulation applies; and the wellands
permitting process and threatened and endangered species protection under NEPA are discussed
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hereafter. Wetlands issues pose a major institutional requirement that may preciude certain corrective
measure alternatives.

Generator and Transporter Requirements Any action resulting in the generation of hazardous and solid
wastes under the CMS will comply with the regulations under 20 NMAC 4.1,100 which adopls 40 CFR
Part 260 et seq. for hazardous waste management, These requirements will also apply to the hazardous
and solid wastes generated during the freatment of soils and water.

Land Disposal Restrictions The restrictions on the land disposai of hazardous wastes address
mitigation of the hazards that are posed by waste constituents. Al SWMU 16-021(c}-99 activities that
generate hazardous waste as part of the RCRA corrective action will comply with the LDR requirements
of 20 NMAC 4.1.400 which adopis 40 CFR Part 268. If a media is treated in situ and a waste is not
generated, the LDRs do not apply, as stated in the Federal Register Volume 63, pages 28556.28634,
published May 26, 1888. However, any ex-situ CMS8 treatment (sofl or water) that generates a waste is
required to comply with LDR requirements,

Public Participation and Community Relations RCRA § 7004 encourages public participation in the
development, revision, implementation, and enforcement of any regulation, guideline, information, or
program aclivities, The Public Participation and Community Relations regulation is currently implemented
in the RRES-RS project through community interactions with stakeholders such as Citizen's Advisory
Board, the Northern New Mexico pueblos, the County of Los Alamos, and officials of the community,
Public participation activities specific to SWML) 16-021{c}-99 are included in Appendix D as part of the
PiP.

The National Environmental Policy Act Section 102{2)(c) of the National Environmental Policy Act
(NEPA} requires that all federal agencies prepare an environmental assessment {EA) for alt major federal
actions that have the potential of affecting the quality of the human environment. The DOE has
established procedures for compliance with NEPA, These procedures are defined in 10 CFR 1021 and 40
CFR 1500-1508. Before implementing a CMS alternative, all NEPA procedures will be completed. The
environmental safety and health (ESH) questionnaire will be completed and reviewed by the Laboratory's
NEPA team. A significant NEPA issue for this CMS is the presence of the threatened Mexican Spotted
Owl, Other NEPA issues relevant to the site are covered under the wetlands section which follows
hereafier. Because of the importance of NEPA issues at this site, the permitiing process is described in
detail.

Wetlands Permitting Process Figure 6.2-1 illustrates of the wetlands permitting process. This process
which is applicable to projects in most states is more specialized for projects in Northern New Mexico,
where projects are subject to the Albuguerque District Regulatory Office of the United States Army Corps
of Engineers (USACE}. The USACE is charged with enforcing Section 404 of the Clean Water Act (CWA)
subject {o the review and authority of the EFA Office of Welland Protection,

Weltlands Identification

The permitting process begins with a determination of the applicability to the subject project of the
requirements of Section 404 of the CWA. Applicabllity is established based on two primary components;
{1) the proposed project must contain jurisdictionat waters, and (2) these waters are expected to be
affected by dredge and fill activities during project construction or operation. With respect to the

Section 404 permit, jurisdictional waters inclide navigable waters of the US, interstate waters (lakes,
rivers, and streams), interstate wetlands, all impoundments of these waters, and tributaries to these
waters. For federally funded projects, determination of the presence of jurisdictional waters typically
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occurs during the NEPA review phase of the project; either through an EA or an environmental impact
statement {EIS). Wetlands are determinead to be present according to the findings of 4 review of
vegetation, sofl, and hydrologic indicators.

404 Applicabifity Detenmination and Submittal of Section 404 Permit to USACE

After establishing that jurisdicional waters are present, the applicability of Section 404 is evaluated with
regard to types of activities expected to occur during construction and long-term operation of the project,
in general, the USACE has determined that activities that involve placement of fill material, ditching, levee
constraction, road construction, or land-clearing in an area that could affect jurisdictional waters require
permitting under Sectiorr 404 of the CWA. If there is any question about the applicability of the

Section 404 permit, of the type of permit for which to apply, arrangements can be made through the
USACE Albuquerque district secretary for consultation, Officially, the determination of applicability is
made by the USACE disfrict office after formal review of the Section 404 Permit application for the project.

in New Mexico, application is submitted for the Section 404 permit by use of a joint application for a
permit through the Depariment of Amy and the Surface Water Quality Bureau (SWQB). In geners), the
joint permit application requires the following:

+ information about the applicant;

« name of project and affected water bodies;

« nature, purpese, and duration of the project activity;

= reason(s) for discharge of dredged or fill material intoc wetlands or water body;

e maps illustrating limits of wetlands or water bodies to be dredged or upland areas to receive
dredge discharges; and

» description of water quality impacts and mitigation measures.
LSACE Determines if Permit Required

Based on the criteria presented, the Atbugquergue District of the USACE determines if a Section 404
permit is required for the project. For projects that require Section 404 permitting, there are two general
permitting options. A particular project may be permitted as an individual or under a pre-existing
nationwide permit (NWP). The USACE has developed 38 NWPs that address types of typical construction
projects and activities whose wetland impacts are considered minimal. The specific NWP for the cleanup
of hazardous and toxic wastes in NWP 39, which provides exemption for activities contained entirely on
sites under the regulations of the Comprehensive Environmental Response, Compensation, and
Liabilities Act (CERCLAY}. In general, issues related to the NWPs are discussed through consultation with
the USACE before the application is made, and the applying party understands whether or not an NWP
can be obiained and what the permit requirements entall,

USACE Permif Approval

Afer the applicability of Section 404 applicability is established and the application is made for the permit,
the USACE makes a determination as io whether the project can be permitted under either an individual
permit or NWP, The review process takes 45 days for NWPs and from 60 to 120 days for individual
permits. if an individual permit is sought, a public review and response period is required, and the USACE
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conducts or updates the NEPA EA or EIS for the project. The process of conducting additional NEPA
evaluation opens the project to scrutiny of all areas covered by NEPA, including, but not limited to,
threatened and endangered species, natural and cultural resources, historical properties, and public
involvernent.

in general, permits are not issued if
« there is a practicable alternative which would have less impact;
» the discharge would violate any applicable federal legal standards;
¢ it would ;esuit in significant degradation of waters of the US and
= unless appropriate and practicable steps have been taken to minimize potential adverse effects,

+ Permit denials of individual or NWP permit components can be appealed subject to the provisions
of 33 CFR Part 331. The appeals process can take up to a maximum of 180 days.

« CWA Section 401 State Ceriification

Linder Section 401 of the CWA, the State of New Mexico has the option to cerlify any Section 402 or 404
CWA perits or licensas. If the certification option Is exercised, the state can deny, approve, or approve
conditionally the subject permit. In New Mexico, the SWQB of the NMED is charged with this
responsibility. Typically, SWQB approval requires that the project be in accordance with applicable state
laws and regulations, such as the New Mexico Surface Water Quality Standards,

in general, the NMED elects to certify Section 404 NWPs if affected streams are perennial or intermittent.
Certification is typically waived for small ephemeral streams. All Section 404 individual permits undergo
state certification. The state has up to 60 days to conduct or waive Section 401 certification. If for any
reason a Section 404 permit cannot be certified under Section 401, the applicant has to make appropriate
modifications {e.g., mitigation measures, engineering controls, best managament practices), and resubmit
the permit application through the process.

The Clean Water Act The CWA requirements apply to the CMS at SWMU 16-021{c})-99 if additional
discharges, impacts to stormwater, or release of treatment agents will result from implementing the CMS.
Under the proposed corrective measure alternatives, only groundwater treatment uses chemicals that
may be subject to provisions of the CWA. !

The Clean Alr Act The Clean Air Act is not applicable for the CMS because there are no anticipated air
releases. Typically, dust is mitigated for health and safety reasons during excavation activities.

The Toxic Substances Control Act The Toxic Substances Conirol Act{ TSCA) is not applicable to the
CMS at SWMU 16-021{c)-99 because no significant TSCA constituents are present.

NMED Groundwater Discharge Permit

A groundwater discharge permit is required for any discharge of treated groundwater fo the subsurface,
An application and permitling process involves development of a sampling and analysis plan to ensure
that the discharge meels discharge standards.
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6.2.8 Mitigation of Human Health and Environmental Exposures

Each altemalive was evaluated with respect to its capabifity to mitigate short- and long-ferm potential
risks to human receptors both during and after implementation. There were no associated ervitonmental
risks 1o ecological receptors {LANL 2003, 77965}

629 Cost

The relative costs of each alternative were compared. The cost estimate for each alternative included
costs for each phase of implementalion, including design construcfion and operations and maintenance
{O&M). In accordance with RCRA guidance {55 FR 30788; 61 FR 18432), a 30-yr lifetime is assumed.
Costs are reported in terms of capital and installation costs and 30-yr O&M costs, which are presented in
terms of net present value (NPV), assuming 2 discount rate of 5%, net of inflation. Wherever possitsle,
costs are based on prior projects at the Laboratory. The costs estimates are accurate to approximately
plus or minus 15%.

Costs were divided into design, permitting, installation, and operations and maintenance activities, Costs
for all proposed alternatives are presented in Appendix C.

6§.2.10 Other Considerations
Additional criteria important in the evaluation of the alternatives include:
» public acceptance of feasible technologies;
« the safely of nearby environments as well as workers during implementation; and

+ energy efficiency, pollution prevention and waste minimization, and resource conservation.

5.3 Qutfall Scurce Area

One alternative is proposed for this area: soil removal and off-site treatment and disposal. The volume of
residual soil fo be removed is expected to be less than 100 yd®.

£6.31 Seil Removal and Off-Site Disposal (Alternative 1.1)

Under this alternative, outfall source area solls with levels of contamination that exceed the MCSs are
removed by excavation and disposed of off site in a permitted landfill. The focus of the remediation will be
on barium, TNT and ROX, because these comprise the majority of the potential non-cancer and cancer
risk In the outfall source area. This allernative excludes contaminated tuff undemeath the existing cap
system within the settling pond. The previously completed IM removed the majority of highly
contaminated soil, Currently, a maximum of 100 yd® of soil with contamination levels above the MCSs
remain in isolated pockets in the area.

Because of the presence of hazardous concentrations of HE, the IM used expensive remote excavation
methods. Based on analytical results, the remaining soils do not pose an explosive hazard and can be
removed by skid loaders and hand digging. On-site field analytical techniques, such as immunoassay
methods, are proposed o be employed to engure that all scil with contamination levels that exgeed the
soil MCEs are removed and that soils meet the LORs. If acceptable for disposal, soils will be joaded into
roll-off bins for transport to a licensed disposal facility. If hazardous soils are encountered, they will be
disposed of off site and treated by a licensed hazardous waste treatment facility. Treatment by the facility
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will consist of bioremediation for HE, which was shown 10 be a succassful form of treatment for both MDA
P and outfall source area soils excavated during the 1M, Solls that are hazardous for barium would be
treated by stabilization.

6.3.2 Evaluation of Alternatives
6.3.2.1 Performance and ReliabRlity

Because soil removal and off-site disposal offer the potential of remaving al residual soil with
contaminant levels above the MCSs, it thereby preciudes exposure to contaminants at levels above the
MCSs. The performance and reliability for this aiternative are high.

6.3.2.2 Reduction of Toxicity, Mobility, or Velumes of Contaminants or Wastes

Soil removal and off-site disposal of soils with contaminant levels above the MCSs reduce the foxicity of
the remaining soll. A requiremenit for off site disposal in a hazardous waste fandfill is that the LDRs are
met, which by definifion limits contaminant mobility. This alternative does not increase or reduce the
volume of excavated soil. Based on available soil analytical dala, hazardous wastes are not expected.

6.3.2.3 Effectiveness of Remedy in Achieving Target Concentrations

Soil removal and off-site disposal are effective at achieving the MCSs for contaminant concentrations
within the gutfall source area. Under this alternative contaminated soil is physically removed from the site
and is no longer accessible.

£.3.2.4 Time Required for lmplementation

For soil removal, the time required to meet the MCSs at the site is simply the time required to complete
the field excavation. Excavation activities, including mobilization, excavation, waste manifesting, post-
removal confirmation sampling, and demobilization for soils with contaminant levels above the MCSs for
barium, RDX and TNT will likely require from two fo four weeks to complete,

6.3.2.5 Ease of Installation

Excavation of the outfall and related areas was conducted as part of the IM (LANL 2002, 73708). The
greatest challenge for soil removal is the idenfification, through the detection of contaminant levels above
the MCSs, of soils to be excavated. ldeally, field anaiytical methods for the identification of RDX, TNT and
barium will be used to minimize the analysis time required to idenlify the vertical and horizontal limits of
excavation.

£.3.2.6 Long-Term Reliability

Boil removal and off-site disposal of the remaining outfall soil are reliable because soils are removed from
the site. Provided the soil meets the required LDRs, there would be no residual liability as a result of off-
site disposal,

6.3.2.7 Institutionai Constraints

Soil excavation was conducted as part of the IM. Local institutional constraints attendant upon the
removal of a maximum of 100 yd® of soils are expected to be minimal, with the exception that institutional
activities at TA-16 may impose limits on the operational hours. To qualify for off-site disposal, excavated
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soils must meet the LDRs, but given the success of the IM and the relatively lower concentrations of
COPCs detected for residual soil, meeting these requirements should not be & problem.

6.3.2.8 Mitigation of Human Heazith and Environmental Exposures

Excavation and off-site disposal of soil with contaminant levels above the MCSs offer the best way to
attain MCSs in the outfall source area, Both potential human health and environmental risks will be
obviated by this action.

6.3.2.9 Costs
The total costs for this allemnative (see Appendix C) are estimated to be $1€2,000.
8.3.2.10 Other Considerations

The public has already accepled the use of soil removal both at the outfall scurce area as part of the IM
and at MDA P. Therefore, public acceptance of soil removal at the outfall source area is expected. NEPA
concerns should not be a factor given that the outfall source area is not located on the canyon floor where
wetlands are located. Due to the small expected volume of soil {100 yd® or less), waste minimization is
not a factor. Likewise, safety is not expected to be a major concern.

6.4 Outfall Source Area Settling Pond and Surge Bed
5.4.1 Excavation and Disposal of the Surge Bed {Alternative 11.1)

In this alternative, blasting is used fo break up the tuff overlying the surge bed, after which the tuff and
surge bed are excavatled. Before excavation, three additional borings are installed to better define the
extent of the surge bed. After excavation, the settling pond cap is replaced, and long-term monitoring and
maintenance, including sampling of a new groundwater monitoring well, are implemented,

During the 1M, excavation of the fuff was attempted using a 60,000-Ib. track-mounted excavator, and the
rate of excavation progress was slow. Drilling and blasting of the intact tuff overlying the surge bed to
break up the intact rock would allow excavaftion to proceed at & faster pace. Pneumatic drills would be
used to instal! the borings for the blasting charges. After blasting and excavation to the surge bed horizon,
the surge bed would be excavated and hauled off site for disposal. These wastes will likely be hazardous,
and treatment at the accepting facility by bioremediation would be required. Off-site bioremediation of
hazardous wastes was successfully used on hazardous HE waste from the outfall source area IM, Tuff
would be retumed to the excavation. In this way off site hauling of waste would be minimized.

The cap systemn, consisting of two barriers, was Installed in the settling pond area as part of the IM. Under
all alternatives for this area, this cap system will be either left in place or replaced. The purpose of the
system is to provide hydrologic bafriers to water infiltration so that migration of residual HE and barium
under the caps is minimized.

The first barrier was installed at the final depth of the seltling porid excavation {in tuff at the bottom of the
excavation test pit}, which ranged from 3 to 4 fi. below ground surface {bgs). The surface of the test pit
was covered with several inches of hydrated 3/8 bentonite. The pit was then filled with processed castoff
aggregate and compacted with the wheeled loader. The rock layer was subseqguently coverad with an
B-in. layer of crushed tuff amended with 2.5% (by weight) dry bentonite and 1.5% hydrated bentonite,
This layer was also compacted with a wheeled loader.
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The second barrier was installed at the depth of the soilftuff interface. The barrier consisted of multiple
compacted 4-in, lifts of crushed tuff amended with 2.5% {by weight} dry bentonite (approximately twenty
50-lb bags of 3/8 bentonite per lift}. Each lift was manually mixed with rakes to ensure blending of the
bentonite and crushed tuff. Following blending, the Iifis were compacted with the wheeled loader. Four
lifts were instalted in this manner. The fourth layer was amendead with 1.5% bentonite and was hydrated
following placement, A finish cap of compacted crushed tuff was placed over the hydrated layer, bringing
the average total thickness of the barrier to 20 in. In tofal, this barrier consisted of 40 yd® of crushed uff
amended with ninety-eight 50-1b bags of 3/8 bentonite. The saturated permeability of the barriers is
estimated to be less than 1x 107 em/s,

6.4.2  In-Situ Grouting of the Surge Bed with Existing Settling Pond Cap Maintenance
{Alternative 11.2)

in this alternative, the extent of the surge bed is first defined using three additional borings and sampling.
The surge bed is then isolated with a clay-based grout applied by pressure grouting through boreholes
that intercept the surge bed. A monitoring well on the downgradient edge of the surge bed is proposed so
that the effectiveness of the grouting can be determined, Under this alternative, the existing settling pond
cap is maintained following repair, if necessary, of borehole areas.

6.4.3 No Aciion for the Surge Bed and Maintenance of Existing Cap (Alternative i1,3)

Under this alternative, the exisling cap would be inspected and maintained to ensure that surface water
canndl infiltrate lower horizons, including the 17-ft surge bed. The weakness of this alternative is jts
inability to control the potential for subsurface fracture to allow lateral groundwater flow to the surge bed.
This preferential pathway is discussed in section 6.4 4.

8.4.4 Evaluation of Alternatives
6.4.4.1 Performance and Reliability

if the surge bed i$ defined and excavated to its full extent, then excavation of the surge bed would be a
removal action thal would reduce the potential for contarminant migration. However, the complete extent
of the surge-bed is not known, and excavation to its full extent may not be practical.

Grouting the surge bed offers @ means of isolating the surge bed from groundwater and thereby reducing
the potential migration of contaminants. Grouting is expecied to be reliable because the groutis
essenfially impermeable to water. Grouting is more practical with regard to the extent of the surge bed.
Unlike excavation, which may prove impractical if the surge bed is too extensive, grouting can be feasibly
expanded outside the practical and economic limits of excavation.

Alone, maintenance of the existing cap system, with no action for the surge bed, would preclude surface
water infiltration but not groundwater contact with the surge bed via a lateral, upgradient fracture pathway.
)f groundwater contact does not occur through this pathway, then the existing cap itself and its occlusion
of surface water will suffice for the long term. However, additional site characterization is required to
determine if the lateral subsurface pathway is important.

in the face of these considerations and uncertainties, grouting offers a superiority of performance and
reliability over excavation. Both excavation and grouting are preferable to maintenance of the existing cap
alone.
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5.4.4.2 Reduction of Toxicity, Mobility, or Volumes of Contaminants or Wastes

Excavation of the surge bed would serve to remove barium and HE in the surge bed, thereby reducing
their potential mobility. Although excavation does not eliminate the potential for fracture groundwaler flow,
the contamination in the surge bed would be removed. Grouting both isolates the surge bed and reduces
contaminant mobility. Grouting potentially offers superior isolation than excavation because excavalion of
the entire surge bed may not be practical, whereas the feasibility grouling is less sensitive to the extent.
The capping alternative might preclude storrmwater contact, but it would not preclude groundwater contact
that might occur with the surge bed through lateral fractures.

LUnder the excavation allernative, conlaminaled surge bed materials would be hauled off site for disposal
in an approved landfill. This alternative does not destroy or reduce the toxicity of the contaminants; rather,
it would transfer the contaminants to s permilted landfill. Confarminant mobility would be reduced because
disposal in the landfill would eliminate direct contaminant contact with groundwater. Moreover, the waste
would be required to meet LDRs that preclude contaminant rmigration.

Given these considerations, the grouting altemnative is rated more favorably than excavation. Both
excavation and grouting alternatives are rated more favorably than cap maintenance alone,

6.4.4.3 Effectiveness of Remedy in Achieving Target Concentrations

An MCS was not established for the surge bed. Rather, a BMP objeclive that seeks o preclude potential
for contaminant migration from the surge bed was established. As discussed above, the aiternatives differ
in their ability to prevent potential groundwater contamination, which is integral {o the aftainment of the
BME objective,

Groundwater flow via upgradient, lateral fractures has the potential for intercepfing the surge bed and
transporting contaminants. The goal of the excavation of the surge bed is to remove as much highly
contaminated material as is possible from the surge bed. Grouting isolates the contaminated material and
prevents contact with groundwater. Accordingly, excavation and grouting atematives are rated higher
than the capping alternative.

6.4.4.4 Time Required for Implementation

Definition of the extent of the surge bed using three borings Is a part of both the excavation and grouting
alternatives. Up to six months or more may be required to complete such an investigation. Following the
investigation, the actual implementation will require another six months for planning and execution.

The capping altemnative is already in place at the site. The capping alternative is therefore rated higher
than the other alternatives with respect to this criterion.

6.4.4.5 Ease of Installation

Implementation of the excavation alternative, including blasting, would not be difficult. Firsi, the backfill
and cap system placed during the IM would be removed. Drilling and blasting of the averying tuff wouid
then proceed, followed by excavation of the surge bed. Site restoration would consist of backiilling of the
tuff rubble, followed by the instaliation of a replacement low permeability cap system. Given {he proximity
o existing operations within Building 260, blasting may pose inslitutional difficulties, as discussed in
section6.44.7,
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Following installation of the three berings for further surge bed definition, grouting of the surge bed would
be conducted in new or existing boreholes, [f the existing cap is penetrated, it would be repaired.

Obviously, ease of instaliation is greatest for the existing cap system, followed by grouting, then
excavation.

6.4.4.8 Long-Term Reliability

As discussed, both excavation and grouting are more reliable than a cap alone, because HE and barium
in the surge bed are either no longer physically present or are isolated. Grouting has the advantage of
allowing the surge bad fo be aver-grouted {grouted beyond its apparent extent}, whereas over-excavation
of the surge bed, if extensive, may prove difficult. For these reasons, grouting is rated higher for long-term
reliability than excavation. Both aliematives are superior to maintenance of the cap alone.

£.4.4.7 Institutional Constraints

Excavation of the surge bed, including the use of blasting, may encounter institutional constraints in the
form of Building 260 restrictions. These constraints may range from limitations on operational hours to a
prohibition on blasting, in which case the excavation alternative is not feasible. The former constraint
would be applicable fo grouting operations as well. i is less critical for cap maintenance. NEPA concems
should not be a factor for any of these alternatives. Based on these considerations, the capping
alternative would face fewer institutionat constraints with regard to implementation.

§.4.4.8 Mitigation of Human Health and Environmental Exposures

The presence of the cap in all alternatives precludes contact with contaminated tuff within the setlling
pond area, thereby mitigating potential risks ta a construction worker, although the MCSs are not met.

With regard to the surge bed, & concem is the potential to cause groundwater contamination. Both
grouting and excavation isoiate or remove {respectively) HE and barium contamination in the surge bed.
As stated earlier, cap mainteniance by itself does not address lateral groundwater flow in fractures that
may intercept the surge bed, causing the potential for contaminant migration. Accordingly, both grouting
and excavation are rated as superior to cap maintenance alone.

6.4.4.9 Cosis
Caplial and 30-yr O&M costs for these alternatives are shown in Table 8.4-1.
6.4.4.10 Other Considerations

Either excavation or grouting alternatives for the surge bed would likely be preferred by the public over a
nio action alternative, In general, the public favars removal of contamination rather than contaminant
isclation. Alternative 1.1 involves blasting and excavation in rock {tuff). Safety concemns are greater with
this alternative than with the grouting alternative (1L.2). The cap maintenance alternative has the fewest
safety concemns, and also generates the least quantity of waste.

6.4.5 Uncertainties and Additional Data Requirements

The extent of the surge bed and the extent of the contamination require further definition, These will be
addressed by the boring installations completed as part of the alternative implementation, The imponance
of mesa vadose-zone fracture groundwater flow inte the surge bed area is also not known. Uncertainty in
this flow influences the consideration of alternatives. i such flow is not present, then the existing cap
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Table 6.4-1
Outfall Source Area Settling Pond 17-ft Surge Bed Alternative Costs
30 Year
Alternative Capital O&M Costs | Teofal Cost
Site Area Number Description Costs {NPV}) {NPV}

Excavation and offsiie
disposal of the 17-ft
i1 surge bed and § 2830001% 1050005 398,000
replacement/maintenanc
e of the existing cap

in situ grouting of the
surge beds and
maintenance of the
existing cap

Cutfall source area setliing

pond 17-foot surge bed 2 $ 211,000 % 105000|$% 318,000

{Maintenance of existing
3 cap and no action for the N/A $ 10500018 105000
surge bods

N/A, = not apglicable

protects against infiltration from the surface, which is the only other source of groundwater, and further
measures may not be required.

6.5 Canyon Springs and Alluvial System

The canyon springs and alluvial system encampass springs, surface water, alluvial sediment and alluvial
groundwater in both Cafon de Valle and Martin Spring Canyon. For HE and barium, three corrective
measure alternatives consisting of several technologies are proposed for these areas. These alternatives
differ markedly in the aggressiveness of the approach, the time frame for effectiveness, and the impacts
o the canyons,

Excavation of sediments (Alternative I11.1) is an aggressive approach whose goal is to remove HE and
barium contarminated sediments within either limited sections of the canyons or throughout the entire
contamirtated length, The advantage of excavation is that such a removal action could cbviste the need
far groundwater or surface water remediation. As discussed in earlier sections, however, unidentified
contaminated seeps oOr springs rmay contribute contaminated water to the alluvium. Moreover, other
historical sources within the drainage hasin may result in the recontamination of the Cafion de Valle
sediments. Given the presence of these historical sources, long-term conirol of groundwater and surface
water in the canyon might be required even if excavation wete implementad.

The disadvantage of excavation is that it would disrupt the riparian system, including wellands, although
presumably site restoration could restore wetlands damage. To permit excavafion, it is likely that an EI8,
as opposed o a simpler and less onerous EA, would be required. The other alternatives preserve the
current state of the canyon and rely on containment and treatment of springs and groundwater, with
sediment remediation by natural or induced sediment flushing, rather than removal. inherently, these
containment/ireatment alternatives remove contaminated mass much more slowly than excavation,

in the sections that follow, the alternatives for the springs and the canyon alluvial system are described in
greater detail and are compared using the evaluation criteria,
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£.81 Excavation and Off-site Dispasal {Alternative 1ll.1)

in this alternative, canyon sediment, surface and alluvial soils would be excavated to the extent practical.
Excavated soil and sediment would be disposed of off site. The canyons would then be restored as
closely as possible to their natural condition. Either a limited or extensive excavation could be conducted.
For HE and barium, however, the most recent site data (reviewed in section 3) do not support a limited
excavation. Although HE and barium sediment contamination appear concentrated in the upper reach of
Cafion de Valle before the floods associated with the Cerro Grande fire occurred, post-flood sampling
results do not indicate such concentrations (see Figures 3.6-1 and 3.6-2). The sediment contaminant
trends indicated by these sampling resuits, however, apply only to the upper 2 ft bgs, where all RF|
sediment sampling was conducted, Deeper sampling may reveal other trends.

in the absence of sediment contaminant concentrations that would indicate s more Brmited excavation,
Cafion de Valle alfuvium would be excavated (o a distance of approximately 8600 ft east from the former
outfall. Assuming a cross-sectional area of 100 f* gives a sediment volume of 25,000 yd®. This volume
caiculation is likely to be a conservative one and is assumed to include the Martin Spring Canyon
sediments and any post-excavation soil velume increase {soil swell).

Excavation would cause substantial disruption of the Cafion de Valle riparian system. A permit from the
US Army Corps of Engineers would be likely to be required under the wetiands permitting process
described in section 6.2. This permit may entail an EIS, rather than an EA. In addition 1o a factor of 10
increase in expenss, an EIS would also reguire up an additional 2 yrs for completion. NEPA issues, such
as disruption of the Mexican Spotted Owl habitat, also require consideration. These permitting issues,
although potentially difficult, could be mitigated by the intended objective (remediation} and a commitment
to restore wetlands destroyed by the excavation.

Upsiream of the excavation, alluvial groundwater flow would be diverted around the excavation using an
interceptor trench and one or more bypass pipes, Surface water and springs would be similarly diverted
around the excavation. Following instaliation of bypass pipes, fime would be required fo drain as much
water as possible from the soils.

Two haul roads info the Cafion de Valle would have to be constructed. Alternatively, a conveyor system
could be used. Excavation would be conducted during the dry seasen to minimize the volume of wet sails,
A staging area would be required for the stockpiling and sampling of soils. Soils with any degree of
saturation would require drainage and air-drying to minimize hauling expenses for off-site disposal.

The imits of the excavation would be defined by the available sediment sampling data and by additional
sediment sampling data collected along the upper reach of Cafion de Valle and Martin Spring Canyon,
Currently, the data is avallable for sediments to approximately 2 ft bys in depth. This limited data set
indicates that barium-hazardous sediments are preseni, and would be shipped off-site for stabilization,
For purposes of the cost eslimate for this alternative, half of the soil volume is assumed to contain
hazardous levels of barium. For the MDA P project, barium-hazardous sofl was hauled to Texas for
stabilization at a cost of approximately $250 per ton. For both the 260 IM and MDA P, nonhazardous soil
was transported for disposal at an industrial landfili in Albuquerque at a cost of approximately $50 per fon.

Restoration of the site would require post-excavation sampling, importation of clean fill sirmilar in hydraulic
conductivity to the native sediments, and restoration of wetlands and vegetation. Restoration of surface
water Bow might present difficulties because of the unigue configuration of soil and sediment types that
give rise to surface water. Should these difficulties arise, installation of buried tanks at existing springs
and seeps to form wildlife watering ponds could be an alternative.
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Under this alternative {as well as Alternative 11.2), one stormwater filter would be installed on each spring
for treatmant. The filler would use GAC to treat HE. A typical stormwater filter consists of a steel or pre-
cast concrete tank with an inlet and ocutlet for the surface water and treatment modules for contaminant
removal, Water flows in and out of the tank by gravity, and is treated by the treatment modules inside of
the tank {see Figure 5.2.3) Two stormwater filters have already been installed in Martin Spring Canyon
{see section 5.2).

Monitoring requirements for this altemative wauld consist of the instaliation and sampling of seven new
ailuvial wells after excavation. Five wells would be installed in Cafion de Valle {to replace the five lost to
excavation} and three wells wouid be installed in Martin 8pring Canyon {to replace the three wells iosf fo
excavation}.

6.5.2 Flushing of Sediments, PRB Groundwater Treatment, and Stormwatet Filters for Springs
{Alternative HI.2)

Rather than excavate contaminated sediment, both Alternatives 1112 and 1113 rely on the flushing of
contaminated sediment by groundwater and stormwater o remove contaminanis. In the case of the PRB
option, the flushing is naturat and occurs as a result of precipitation events only. In the case of the
groundwater recovery and central treatment option, the flushing is both natural and induced, the latter
consisting of reinjection of treated spring water and groundwater.

Both of these altematives recognize that within the Cafion de Valle drainage lie several historical sources
in addition to SWMU 16-021(c}-99. Given these other sources, exgavation of the Cafion de Valle
sediment alone might not suffice o control potential infiltration of contaminated groundwater, and
additional means of long-term groundwater conirol and treatment within Cafion de Valle would be
necessary. Conversely, control and treatment of contaminated groundwater without excavation would be
sufficient to reduce or eliminate groundwater infiltration in Cafion de Valle, and would not destroy canyon
wetlands or be subject to NEPA regulations associated with excavation.

As characterized in the SCM, storimwater is a major factor in contaminant transport through the canyon
alluvium, Stormwater causes the mobilization of sediment contaminants by leaching of surficial sediments
and by increasing the groundwater elevation in the alfuvium, both leading t¢ subsequent downgradient
transport. Stormwater also causes transport of contaminated sediments. If stormwater in the form of
either surface of groundwater, can be controlled and remediated prior 1o infiltration to deeper undertying
units, then precipitation events and ensuing stormwater can achieve alluvial sediment remediation by
flushing outi the water soluble contaminants. The disadvantage of natural flushing is that precipitation is
tess frequent under the current drought conditions.

In this alternative, the treatment technology for the remediation of groundwater is a PRB composed of
either Zv! ar GAC for HE such as RDX and calcium sulfate for barium stabilization. The choice between
2Vl or GAC will be made as pari of the CMI process and the additional testing that will be conducted as
part of the CML. To conirol the flushed water and prevent infittration into the deep vadose zone, several
FPREBs are proposed. The PRBs would be designed o treat baseline groundwater flow and storm surges,
from both hydraulic and contaminant loading standpaints,

PRBs have been developed within the last 10 years for the treatment of dissolvad groundwaler
contaminants, particularly contaminants such as chiorinated VOCs and compounds such as HE that do
not readily biodegrade. Commonly, PRBs contain zero valence metal, the oxidation of which helps to
create the reducing conditions necessary for the degradation of these compounds. The exact mechanism
of ZVI contaminant destruction is unknown; however, recent evidence indicates that a bicremediation
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component may play a stronger role. Although the proof of the concept is limited to laboratory studies, the
technology is promising enigugh to warrant consideration, along with GAC, as a component of the PRB
corrective measure alternative.

A conceplual drawing of a PRB is shown in Figure 5.3-2. PRE installation involves cutfing a deep trench
perpendicutar to groundwater flow and then filling the french with the active components, such as iron
filings {in the case of a ZVl}, and inert sand. The permeability of a PRB is designed to be higher than the
native aquifer material so that groundwater will flow freely through the barrier, The installation depth of a
PRB Is critical to ensuring that underflow bypassing of the PRB is avoided. The thickness of the PRB also
is critical because thickness relates 1o the residence-time required for contaminant degradation.

A ZVI PRB composed of iron filings that are exposed to groundwater will eventually rust away, requiring
the replacement of the ZVI. The lifetime of the ZVI is dependent on the flow velocity through the PRE, the
PRRE thickness, and the gecchemistry of the groundwater. In general, if is difficult to predict the lifetime of
the ZVI bed. Similarly, GAC will eventually require replacement because HE, as well as naturally
oceurring humic organic compounds, will deplete the bed. Further testing of both GAC and ZVI will be
conducted as part of the CML. For the purposes of this CMS, ZVI or GAC bed replacement at the end of
15 years is assumed,

To treat barium contaminated groundwater, a bed of calcium sulfate can be added to the PRB, so that the
barium precipitates as barium sulfate and is immobilized. Fouling of the calcium suffate bed and a
reduction in permeability and effectiveness is an operational concern, and bed replacement may be
required.

PRBs are generally expensive to install, but inexpensive to operate. There are no pumps or electricity
reguired. Groundwater flows through the PRE at rates determined by aquifer hydraulic gradients and
permeability. Overall remediation rates can be slow if the groundwater flow rate and pore volume
changeout rates are low. Typically, PRBs are more often employed as barriers to prevent further
groundwater contaminant migration than as methods for remediating an existing groundwater plume. In
Cafion de Valle, the alluvium pinches out approximately 7000 fi from the oulfall. In this sense, the Cafion
de Valle aliuvial plume of contaminants is already self-limiting, and a PRB barrisr at the end would be
effective only for storm surges that advance the saturated edge. Once these storm surges are past, the
saturated edge of the Cafion de Valle alluvium will retreat again.

Because the Cafon de Valle alluvium pinches out, the Cafion de Valle alluvium is essentially a fixed
athuvial volume with a limited extent. Within this extent, the amount of water in storage depends on the
rate of inflow and outflow (see section 3). If the leakage is constant throughout the reach, then PRBs
would probably not be cost effective. if the infiltration is preferential in certain reaches of Cafion de Valle,
then the strategic placement of a PRB in these areas may reduce the number of PRBs (or interceptor
frenches under Altemative I11.3). In fact, evidence presented in the Phase Nl RFI {LANL 2003, 779865)
supports the presence of reaches of preferential infiltration along Cafion de Valle.

A conceptual layout of this alternative is shown in Figure 6.5-1. The system for Cafion de Valle consists of
three PRBs placed in front of suspected area of enhanced groundwater infiliration and near the point of
alfuvium termination (the extent of alluviurmn is shown in Figure 3.2-1). Except for the eastem-most PRB,
surface water is not treated by the PRB, A major component of surface water, spring water, Is treated by
stormwater fifers placed on the springs. For the eastern-most PRB, an infiltration gallery wouid be
constructed on the upgradient side of the PRB fo enable the infiltration of sformwater and surface water
surges into groundwater, where the waters are treated by the PRB. Without such an infiltration gallery,
storm surges of contaminated surface water might bypass the PRE treatment configuration.
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For Martin Spring Canyon, one PRB is placed downgradient from Martin Spring. The spring collectors
{stormwater filters) are shown in Figure 6.5-1. Each spring collector system will consist of a stormwater
filters for organic HE, such as RDX. Given the presence of the stormwater filters on Marfin Spring, the
purpose of the PRB in this location is to treat stormwater surges of groundwater and surface waler not
emanating from the spring.

Monitoring of the effectiveness of the PRB invoives the instaliation of two monitoring wells per PRB, one
upgradient and one downgradient. A tolal of eight new moniloring wells accompany this alternative.

6.5.3 Flushing of Sediments with Water Treatment in a Centrat Treatment Plant
{Alternative 1.3}

The third alternative (Alternative 111.3) consists of a series of groundwater interceptor trenches installed in
Cafion de Valle and Martin Spring Canyon for the recovery of groundwater. As in the second alternative
{Alternative 111.2), stormwater surges of surface water would be controfled by the final interceptor trench
through use of an adjacent upgradient infiltration galiery. Otherwise, surface water is not treated. For
springs, which comprise the primary source of surface water, spring collector catch basins would be
installed at the spring cutlet. All water would be piped and treated in g central treatment plant and
returned through upstream injection wells to alluvial groundwater. Although recovery wells, rather than
interceptor trenches are an option, low transmissivity, which i$ associated with a thin saturated
groundwater alluvium and potentially low or variable hydraulic conductivity, implies that interceptor
trenches would be more effective.

This alternative alsc relies on natural precipitation events for flushing of surficial sediments, but in
contrast to the second alternative (Alternative 11).2), natural flushing is supplemented by induced fiushing
cansisting of the upsiream reinjection of treated water inio alluvial groundwater. In this manner, flushing
of the groundwaler horizon is enhanced. Stormwater surges, with their higher volumes for both
groundwater and surface waler, present an opportunily to expedite flushing because the increased
volume can be recycled between interceptor trenches and injection wells. The danger of recycling a
higher volume of water is that the likelihood of infiltration may be increased; however, the contaminant
caoncentrations of the groundwater water will have been reduced by treatment, As in the first alternative,
drought conditions adversely affect he rate of sediment remediation.

A conceptual layout of the system is shown in Figure 6.5-2. A series of five groundwater irterceptor
trenches and five injection wells are located along the Cafion de Valle. At the last (eastern-most)
interceptor trench, an infiltration gallery captures storm surges of surface water, causing infiltration to
groundwater and capture in the irderceptor trench. Spring waters are inlercepted using a spring collector
catch basin at spring outlets. All intercepted water is pumped to a central treatment plant located adjacent
to MDA P, where it is treated by GAC and jon exchange (either resin or zeglite), followed by discharge to
a series of injection wells. Injection wells will consist of 12- or 24- in. wells that will be installed using a
backhoe or bucket rig. Injection fiow rates to the injection wells can be balanced to allow for a natural flux
of groundwater and surface water through the entire system, or injected water can be focused on a
specific interceptor trenchfinjection well pair in an attemnpt to concenirate the flushing action along a
particular reach.

As part of this alternative, two alluvial groundwater mionitoring wells would be installed for sach
interceptor trench, one upgradient and one downgradient. These well would be used to determine the
effectiveness of the interceptor trench with regard to hydraulic control of groundwater, The manitoring
plan for this alternative consists of the sampling of these twelve new wells {len in Cafion de Valle and two
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in Martin Spring Canyon). Monthly sampling will also be required for the freated groundwater discharged
fo the injection wells.

In a typical GAC treatment system, spent GAC is replaced with fresh GAC by a GAC vendor, who then
removes the spent GAC from the site and regenerates it by thermal treatment, which destroys RDIX. For
barium, the spent ion exchange resin or natural zeolite bed is disposed of by landfilling, rather than
regenerated on-site. Because of the strong affinity of barium for ion exchange, regeneration will not be
cost effective.

Permit requirements include groundwater discharge permit and NEPA and wetlands assessments.
Intrusive activities include Interceptor trench installation, injection well installation, utility trench installation
to the interceptor trenches and injection wells (for power and piping}, and instalfation of gpring collector
catchbasins.

The treatment system would consist of twe 5000-1b pound carbon adsorbers {for organic HE), followed by
two 5000-1b ion exchange or zeolite adsorbers for barium. The treatment compound would consist of a
building {approximately 30 ft by 30 fi) to house the treatment system. Before installation of the treatment
system, a lift station with a surge tank would be constructed at the bottom of the outfall. This surge tank
would be equipped with a level control to maintain a constant level in the surge tank and a pump for
pumping of water to the treatment system. After treatment, the water would be discharged to a series of
five injection wells along the length of Cafon de Valle and one well in Martin Spring Canvon. Power
would be distributed to the interceptor trenches by direct burial-underground power cables, Piping for
freated and untreated groundwater would consist of 2-in. HDPE piping laid in a shallow trench below the
frost line {approximately 2 & below grade)

A concern with this approach is that the baseline groundwater flow into Cafion de Valle is uncertain,
having been estimated only through the conceptual water balance performed as part of the Phase it RFI
(LANL 2003, 77968). In addition, Martin Spring, the primary source of alluvial groundwater in Martin
Spring Canyon, i now dry, For Cafion de Valle, the estimated flow rate is approximately 30,000 gal./yr.
However, storm surges were not accurately captured by the water balance, which relied on average
measurements of saturated thickness. In addition, the springs water component of flow was much higher,
which would provide additional water for the system. Under the assumplions of the water balance, all
baseline water flows contribute approximately 10 gal. per minute (gpm) of water. Because of recycle, the
baseline flow rate of the treatment system would be higher, as high as 20 gpm. Storm surges may
increase this flow rate to a range of 100 to 200 gpm for short perlods. As part of the design of such an
alternative, in situ permeability measurements and a test interceptor trench are recommended to
ascerlain permeabilities, the flow rate of treated water, and the capacities of interceptor trenches and
injection wells. As discussed earlier, current drought conditions may reduce these assumed flow rates.

6.54 Evaluation of Alternatives
8.54.1 Performance and Reliability

Performance and reliability are assessed ralative to the achievement of MCSs for alluvial groundwater
and sediment. Excavation of canyon alluvial sediments {Alternative 111.1) would remove a substantial
mass of HE and barlum contamination. Removal of the sediment (the upper 2 ft of which contain an
estimated 21,000 kg of barlum, 50 kg of HMX and 5 kg of RDX) would remove a contaminant mass
similar to the estimated mass of 8,500 kg of HE remaved from the outfall source area during the IM.,
Moreover, the estimates of the mass of HE and barium that would be removed using this alternative are
potentially low, given that the sample depth was limited to 2 ft bgs.
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An important difference between the outfall source area and alluvial sediment, however, is that while .
there may be more barium in alluvial sediments, there is also less HE in alluvial sediments, For the IM,

excavation was effective (and cost-effective), because of the quantity of HE removed, the fact that the

ouffall soils acted as an HE source, and, in general, the greater threat posed by HE to regional

groundwater quality. In contrast, the excavation of Cafion de Valle for the purpose of removing

substantially less HE (a quantity that potentially poses a much smaller risk to the regional aquifer) may

not be cost effective,

Removal of an estimated 21,000 kg of barium in Canon de Valle sediments would seem critical to
achieving the MCS for water, However, although barium mass appears high, a substantial fraction of the
barium mass is likaly adsorbed to sediment clays and minerals, thereby retarding both its dissolution and
transport in groundwater. If this adsorption is irreversible, the barium is unavailable for contaminamt
transport. As pointed out in section 3, the dynamics of barium adsorption and its irreversibility are not
currently known, but are deserving of study. The low barium groundwater concentrations in R-25, despite
its overall significant mass and extent, indicates that this retardation may be occurring. 1n summary, the
amount of barium that is available in sediment and that is capable of causing alluviallgroundwater
contamination in excess of the barium MCS may be less than the amount indicated by the estimale of
barum mass,

Other importamt factors in the evaluation of the criteria for performance and reliablility are the presence of
historical sources along the canyon drainages as well as the unknown seeps and springs which may be
contributing contamination to the aliuvium. As hydrologic low points, both Cafon de Valle and Martin
Spring Canyon are susceptible to additional contaminant fluxes from unknown seeps, springs and
stormwater run-off, all of which may be infermittent, Given this circumstance, removal of the sediments by
excavation without groundwater treatment may not be as refiable an alternative as groundwater treatment
without excavation (Atematives 1112 or 1.3} long-term groundwater treatment, using either a PRB or
interceptor trenches, captures and treafs canyon alluvial groundwater, regardless of its point of origin.

The estimated soil volume of 25,000 yda, representing an excavation distance of approximately 6600 ft, is
not prohibitive. The soil volume removed by the IM from the outfall source area was approximately

1300 yd® (LANL 2002, 73706), and the soil volume removed from MDA P was approximately 50,000 yd®
{LANL 2003, 76876).

Flushing of surface and alluvial soils, the primary sediment remediation mechanism for both Altematives
1.2 and [11.3 would be much slower than sxcavation in attaining the MCSs. The exact amount of time
required to atiain the MCSs cannot be predicted. Moraover, long-term forecasts indicate a high probability
of drought, which reduces the frequency of naturat flushing, although drought would also reduce the
potential for infiltration and potential contamination of regional groundwater, as discussed previously,

Because of soil and sediment heterogeneities, flushing might not be as effective in attaining the MCSs as
excavation. In addiion, @ portion of the barium sediment inventory may not be removable by flushing
because of the high ion exchange affinity of barium for the clay mairix of these soils. Regulatory and
public acceptance that this barlum is inaccessible for further transport may be required under Alternatives
.2 and 11.3.

Comparing Alternatives 111.2 and lI1.3, the performance and reliability of attaining the MCSs for waters
relies on the ability of the groundwater and surface water treatment sysiems, elther PRBs or the central
treatment plant, to treai confaminated waters, both surface water and groundwater. Storm surges would
lead to surges in groundwater, which eithar a PRB or a treatment system would be required to capture
and remediate to below the MCSs, With a PRB, operational reliability depends in part upon breakthrough
and ease of bed replacement. In a treatment plant, breakthrough of either 8 GAC or ion exchange system
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is handled by simply replenishing the treatment system with fresh GAC or ion exchange media. Moreover,
the freatment system offers operational redundancy by using two GAC and ion exchange treatment
vesssls in series, so that if breakthrough occurs in the lead vessel, the lead vessel can be changed, thus
ensuring that the discharge water meets the MCSs and the requirements of the groundwater discharge
permit. In contrast, breakthrough of the PRB media, either of the ZVI, GAC, or calcium sulfate bed would
require replacement of the respective bed within the PRB, a process which requires excavation.

Ancther advantage of central freatment over PRBs is its expandability. Although additional PRBs can be
added to the canyons in response to further characterization, their relatively higher expense and difficulty
of installation compared with interceptor trenches offer less performance flexibility.

Reliability arguments can also be applied to spring treatment by stormwater filter, which Alternatives L1
arned I1L.2 use, but Aiternative H11.3 does not. Wilh a central water treatment plant (Allernative H1L.3), the
performance of the treatment system can be easily monitored. Monitoring and replacement of stormwater
filters, however, involve inspection and possibly entry into the stormwaler filter via a manhole, whichis a
confined-space entry procedure.

in general, ameng the last two alternatives, a central, above-groundwater treatment system is more
reliable than a PRB. Further, PRBs are an innovative techniology without a long track record, whereas a
central treatment plant for water treatment uses mature technologies. The atfractiveness of PRBs lies in
their potential for cost-savings over the project lifetime because of their potentially low O&M costs.

in terms of performance and reliability, interceptor trenches and a central treatment system (Alternative
I11.3) and PRBs (Alternative 1.2} rank highest, primarily because they provide for the long-term treatment
of groundwater within Cafion de Valle and Martin Spring Canyon. If historical sources and the potential for
contaminated groundwater inflow from unseen springs and seeps within Cafion de Valle were not
present, and the depth of contamination in sediment could be shown to be limited, excavation as a one-
time action would be ranked highest.

6.5.4.2 Reduction of Toxicity, Mobility, or Volumes of Contaminanis or Wastes

in general, preference is given 1o alternatives that destroy, rather than transfer, contaminants (including
all byproducts) because destruction of contaminants destroys toxicity and liahility. Use of Zvlin 2 PRB,
for example reductively destroys RDX. Use of GAC in a PRB, by contrast, transfers REX to the carbon,
where it is immobilized and its volume is reduced. With regard to barium, use of calcium sulfate in 2 PRB
immobilizes, but does not necessarily eradicate, barium, making it inaccessible for further environmental
transpori.

Excavation of the sediments moves the contaminants from one location to another, with the second
location presumably posing less of an environmental and human heslih threat. Under the restriction of
L.DR disposal for sediments under the excavalion alternative, land disposal of excavated sediments is
assumed to be safe,

Within a central treatment system {Alternative 11.3) using GAC and ion exchange, contaminants are
transferred and their volume is reduced in the carban adsorption process, but they are not destroyed,
However, with off-site thermal regeneration of spent carbon, a commaon allowable process for GAC
vendors, RDX is subsequently destroyed. Flushing of the contaminants by stormwater and groundwater
surges would not in itself reduce the toxicity of the contaminants, but because the resulting groundwater
water and surface water would be conteined and treated, a reduction of mobility and contaminant volume
would occur, In summary, the extent of reduction of toxicity and mobility depenrds on the compieteness of
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groundwater and surface water treatment. Actual toxicity reductions are possible in the treatment system. .
For example, a ZVI PRB reductively degrades and destroys RDX and other HE such as TNT, whereas a

GAC PRB adsorbs HE, but eventually the GAC will requiire replacement, with spent GAC sither land-filied

or thermally regenerated in a process that destroys HE. Similarly, a groundwater and surface water

treatment system iransfers RDX to GAC, after which the GAC is disposed of or regenerated by the GAC

vendor,

For this criterion, treatment by PRB (Alternafive 111.2} is rated higher than either excavation (Alternative
1.1} or interceptor trenches and central treatment {Alternative 11.3) primarily because it potentially
destroys RDX and other HE {in a ZVI PRB) and immaobilizes barium through the formation of barium
sulfate,

6.54.3 Effectiveness of Remedy In Achieving Yarget Concentrations

Related to performance and reliability, this criterion directly addresses the altemative's capability to meat
MCSs. As discussed previously, excavation of sediments with springs treatment by stormwater filters
(Alternative i11.1) might yield an immediate attainment of the MCSs In groundwater in Cafion de Valle, The
presence of historical sources within the Cafion de Valle drainage, however, may cause recontamination
of sediments. Because these other historical sources are located on the edge of the mesa, outside of the
saturated alluvium, transport into Cafion de Valle would occur by stormwater. Given the prediction of a
ong-term drought in the area, this recontamination of Cafion de Valle sediments would be slow, but the
potential remaing. Furthermorg, the presence of unknown springs and seeps may cause additional
recontamination of sediments. For these reasons, both Alternatives I11.2 and 111.3 offer better long-term

potential for attaining the MCSs than does excavation {Aiternative ll1.1).

For the first two alternatives, stormwater filters are used for spring remedistion. For the third allemative,
spring water is recovered and treated. All three alternatives are capable of attaining the MCSs for spring
water, although a central ireatment plant is more effective, primarily because the treatment systems are
above-ground and more frequently monitored as part of general plant operations,

6.54.4 Time Required for Implementation

This criterion Involves not only the time required for implementation, but the time required for the
alternative to reach full effectiveness.

The advantage of excavation (Alternative 1I1L1) is that it is immediately effective as a source removai
action; once implemented, however, the long-ferm reliability of excavation is questionable given the
presence of other historical sources within the Canon de Valle drainage. Moreover, the excavation
glternative would require more time to implement because of extensive permitling requirements, possibly
including an EIS.

Permitting lead-time for the other two alternatives (Alternatives H1.Z and 111.3) would be roughly equivaient,
with the exception that a groundwater discharge permil would be required for the central treatment plant
alternative. This alternative would also he more intrusive than the PRB alternative, because of its use of a
greater number of interceptor trenches and injection wells. As for the time required for effectiveness, the
ceniral treatrment alternative and its greater number of interceptor trenches, as well as its ability to recycle
water (thereby increasing the flux of water through contaminated sediment horizons), offers superior
sffectiveness in s shorter time than the PREB aiternative. However, the time required for installation of the
central freatment alternative is potentially greater than for the PRB alternative because of more
construction, both subsurface and aboveground,
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8.5.4.5 Ease of Installation

This criterion is limited to the difficulty of the aclual installation, or in the ¢ase of excavation, completion of
the excavation, including site restoration. Permitting and other institutional concerns are covered under
the institutional criterion.

All of the alternatives have been completed al other sites. While site-specific logistical difficulties may be
present, excavation of the canyon sediments is straightforward. Bypassing of the groundwater and
springs involves installation of bypass pipes. Preferably, the excavation would be conducted during the
dry part of the year to avoid undue soil saturation. Moreover, excavation on this scale has been
completed at MDA P, although the area for the excavation was not linear and was not obstructed by trees
and other obstacles.

The PRB {Alternative I1.2) and central treatrment {Alternative 1.3} with interceptor trenches would involve
subsurface sxcavation {for PRB and interceptor trench installation} and well installation. in addition, the
central reatment afternative would involve instaliation of subgrade utility lines, including power and piping
to both the interceptor trenches and irfection wells. A treatment system building and associated
equipment would also have to be installed. In general, the central freatment alternative would be more
difficult to install than the PRB alternative.

6.5.4.6 Long-Term Religbility

For groundwater contamination sites in general, source excavation of the contaminated soil or sediment
offers better iong-term reliability than alternatives that involve the control of the resulting groundwater.
This principle was applied to the outfall source area IM excavation, where source removal was more
expedient and reliable than any attempts to control the resulting contaminated groundwater or
stormwater.

Within the Cafon de Valle drainage, however, the presence of multiple historical sources and the
possibility of unknown spring or seep discharges of contaminated water to the canyon alluvial system
make this generalization less valid. Although known springs are treated by stormwaler filters, excavation
alone, without long-term groundwater control and treatment, may be less reliable than long-term
groundwater control and treatment without excavation.

Of the groundwater control and treatment alternatives, the recovery of canyon waters and treatmentin a
central plant (Alternative 1.3} offers slightly better long-term reliability than a2 PRB system

{Alternative H1.2), First, PRBs have not been installed long enough to assess their long-term reliability.
Potential problems include fouling of the PRB, with a resulting decrease in treatment effectiveness.
Second, an aboveground, central treatment system allows near real-time monitoring of reliability.
Moreover, a central treatment system can be easily modified to enhance the performance. With a PRB,
this operational flexibility is not present.

6.54.7 institutional Constraints

A number of institutional constrainis are associated with the excavation alternative (Atternative IL1),
particutarly in Cafion de Valle, where NEPA and wellands issues, the [atter potentially including an EIS,
predominate, As part of the NEPA-permitting public Involvement process, stakeholders must weigh the
relative merits of excavation versus the potential adverse impacts excavation would have on the ripatian
system of Carion de Vallg,
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institutional constraints associated with the other alternatives are fewer than for excavation, Potential
NEPA and wetlands issues include instaliation of trenches for PRBs, groundwater recovery, installation of
stormwater filters, and piping and electrical runs for a water treatment system. Rather than an EIS, an EA
process is kely for either of these altermnatives.

6.54.8 Mitigation of Human Health and Environmental Exposures

Based on the results of the Phase |l RFI ecological risk assessment, site conditions do not pose arisk to
the environment {LANL 2003, 77963},

For canyon springs and alluvial systems, the MCSs (both the proposed MCS for barium and fulure MCSs
to be developed as part of the regional groundwater CM8} have as their goal the protection of regional
groundwater as a drinking water resource. As discussed above, Alternatives H1.2 and 1iL.3 are superior
with respect to Alternative l11.1, excavation. Although excavation removes a substantial mass of barium,
the estimated RDX Inventory in the upper 2 fi of sediment is only 5 kq. Moreover, additional contaminant
transport from historical sources of unknown seeps along the Cafion de Valie drainage may re-
contaminate clean, back-filled sediment.

If groundwater conirol is not comprehensive under either Alternatives 1112 or 1.3, however, contaminated
groundwater may still infiltrate into the deep vadose zone and potentially affect the reglonal aquifer. In
these alternatives, placement of the PRBs or interceplor trenches was oplimized with respect to reaches
of enhanced infiltration, as inferred from Phase Il RF! geophysical results. However, these areas of
suspected enhanced infiltration have not been confirmed by borings or weils in the field. Moreover, there
may be other areas that have not been identified. If areas of enhanced infiliration are not present, and
there is a fairly constant rate of infiliration along the entire reach of the alluvium, PRBs or interceptor
trenches may be less protective than excavation.

The comparison of the alternatives for this criterion resis in an evaluation and weighing of the relative
uncertainties. With excavation, there is the uncertainty regarding continuing alluvial groundwater
cordamination from other historica! sources following excavation, which, under this alternative, woulkd not
be controlled. For either the PRBs or interceptor trench alternative, uncertainties are present with regard
1o the focation and nature of infiltration. if infiltration is widespread and diffuse, neither PRBEs nor
interceptor trenches offer complete control.

6.5.4.9 Costs
Capital and instaliation and 30 year O&M costs for the alternatives are shown in Table 6.5-1.
6.5.4.10 Other Considerations

In general, the public prefers contaminant removal to in-situ treatments. Excavation is generally viewed
as aggressive action that eliminates contamination from the area. Given the lack of public access to
Carion de Valle, the public appreciation of the aesthetic and ecological value of the canyon, which might
otherwise preciude excavation is low, although an extended permitling process involving an EIS would
doubtiess increase public awareness. Given geological uncertainty and heterogeneity, in-situ treatments
often require years {o attain standards, and this length of ime tends to decrease public acceptance. With
regard to poliution prevention and waste minimization, excavation of sediments generates more waste, in
the form of excavated sediment, than does natural or induced flushing, which separates cormtaminants
from socil. For Alternatives 1.2 and .3, generated wasies are essentially equivalent, although & 2VI PRB
degrades HE in-situ, as opposed to central treatment, which generates spent GAC, which then may be
regenerated to destroy HE. With regard to safety, success implementing these alternatives at other sites
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Table 6.5-1
Canyon Springs and Alluvial System Alternative Costs
30 Year
Alternative Capital O&M Cosis | Total Cost
Site Area Number Description Costs {NPV} (NPV}
Sediment excavation

and offsite disposal, with
storm water filters for
springs

Matural flushing of
sediments coupled with
PRB (ZV1 and calsium
HL2 sullate) alluvial % 2,069,000 | §$1,587.000 § 3,666,000
groundwaler ireatment
and storm waler filter
treatment for springs

HE.1 $ 8899,000] % 6260001% 9525000

Canvon springs and alluvial
syslem

Natural/induced flushing
of sediments and
recovery of spring and
n.3 groundwater (by $ 1,115,000 | $2,640,000 | $ 3,755,000
interceptor trenches)
and trealment in a
central treatment system

indicates that all alternatives can be performed safely. The disadvantage of central treatment
{Alternative [1L.3) with respect 1o safety, is that a dedicated staff is required for O&M over 30 yr, which
raises the potential for safety problems.

6.6 Uncertainties and Additionat Data Requirements

The vertical distribution of contaminants within the sediments and vadose zone has only been
characierized to a depth of approximately 2 f below grade. If contaminants are limited to this depth, a
lirnited rather than a full excavation of canyon sediments could be considered.

The nature of batium adsorption on sediments is not currently known, particularly with regard to the
potential ireversibility of the adsorption, If adsorption is irreversible, than total barium loadings in the
sediment are not a true indication of the potential for groundwater transport of barium.

Further definition of the nature and areas of possible groundwater infiltration from the alluvial system fo
the deep vadose zone would improve the placement of PRBs or interceptor trenches,

7.0 DESCRIPTION ARD JUSTIFICATION OF THE PREFERRED ALTERNATIVES

7.4 Qutfall Source Area Soils

Soil removal with off-site disposal Is proposed as the preferred alternative for the outfall source area solls
outside the sefiling pond. Soil removal will achieve the risk-based MCSs for this area. Under this
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alternative, soils will be removed from this area through a combination of manual and machine
excavation.

7.2 Outfall Source Area Setlling Pond and Surge Bed

Allernative 11.2, grouting of the surge beds and maintenance of the existing cap, is proposed as the
preferred alternative for this area. Although grouting does not remove HE and barium, the clay-based
grout isolates contamination from contact with groundwater. In combination with maintenance of the cap
system in the setiling pond, grouting atlains isolation of the HE and barium, Grouting offers more flexibility
than excavation. This flexibility will be useful if surge bed contamination is found to exceed the immediate
area of the settling pord during the investigative phase of this alternative. Finally, grouting is generally
safer than excavation in terms of implementation and is the most cost-effective alternative, To
demonstrate that this BMP is effective, a monitoring well would be installed on the downgradient edge of
the grout mass. This well would be checked for groundwater quarterly and sampled if groundwater was
found. Quarterty monitoring would continue for a period of 3 yr. Thereafter, monitoring would be
conducted twice per yr.

7.3 Canyon Alluvial Systems

Because of a lack of risk associated with the exposure pathways determined by the Phase lit RFI risk
assessment {LANL 2003, 77965}, no risk-based MCSs for the alluvial systems in Cafion de Valle and
Martin Spring canyon are identified at the present time. Calculation of risk-based MCSs for regional
groundwater is deferred to the regional groundwater CMS. An MCS was identified for barium and
manganese (seclion 4). As discussed in section 3.4, it is not known whether manganese present in
alluvial groundwater is natural or related to the presence of HE.

For the canyon alluvial systems, including springs, surface water, groundwater, and sediment, Alternative
1112, PRBs with spring water collection by stormwater filter, is propesed as the preferred alternative, This
alternative is best able to attain the MCSs and cost-effectively protect regional groundwater, PRBs would
be placed stratagicaily In areas of suspected infiltration along the Cafion de Valle to treat groundwater
before it infilirates the deep vadose zone,

Excavafion of Cafion de Valle and Martin Spring Canyon is not justified by the contaminant sediment
loadings and the presence of historical sources within the Cafion de Valle drainage. Substantial
inventories of conlaminants have been recorded for these historical saurces. Although contaminants have
not been identified within the saturated afluvium, their identification within the Cafon de Valle drainage
indicates that stormwater could poteniially carry them inta Cafion de Valle, where, without groundwater
treatment, infiltration to the deep vadose zone and regional groundwater could occur. Such flows could
also recontaminate the clean backfilled sediment that would be placed as a part of an excavation
alternative.

Excavation is not aconomically justified. Because the contaminant mass of RDX is estimated to be
approximately 5 kg within Cafion de Valle sediment, excavation would not be cost-effective. Although the
barium sediment inveritory appears high, barium has not been detected in R-25, despite detections of
elevated concentrations along the enfire saturated alluvium of Carion de Valle, Whether or not the
substantial quantity of barium in the upper 2 ft of sediment is avaitable for dissolution in groundwater is
uniclear at present. As discussed earlier, a portion of the COPCs inventoried may be bound in either
insoluble sulfate or irreversible adsorption.
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Excavation might also entail considerable NEPA permitling difficulties that might preclude implementation
even if excavation were proposed. By contrast, construction and operation of the proposed preferred
alternative, which minimally impacts sensitive wetlands and the Mexican Spofted Owl, should encounter
less permitting complexity.

The groundwater recovery and treatment alternative, althpugh at least as effective as the PRB altarnative,
incurg high O&M costs and requires a dedicated staff to maintain and operate. In addition, drought
conditions may reduce the volume of water available for recovery and freatment,

The proposed allernative relies on natural flushing of alluvial sediments and treatment of the resulting
groundwater. Under the drought conditions that are anticipated, this process will be slow, and the
possibility exists that the alluvial groundwater will dry up. If the alluvial groundwater dries up, the potential
for infiltration of contaminated groundwater from the canyon alluvium will be reduced. When the
graundwater returns, the PRBs will function to treat groundwatar.

The conceptual design of the proposed alternative consists of three PRBs installed in Cafion de Valle and
one installed in Martin Spring Canyon. The design for the, eastern-most PRB in Cafion de Valle includes
an infiltration gallery and small retention area on the upgradient side {o allow stormwater surges o
infilirate groundwater and be freafed by the PRB. In this manner, contaminated stormwater surges will not
overrun the treatment system, The PRBs use ZV] or GAC for the treatment of HE, and calcium suffate for
the immobilization of barium. An idenfical infiltration gallery will be installed on the upgradient side of the
Martin Spring Canyon PRB. Becauss of the stormwater filters on Martin Spring, the PRB in Martin Spring
Canyon will serve primarily to treat stormwater surges of surface water and groundwater. Martin Spring is
now dry, For the springs, the desigh installs stormwater filters for the treatment of HE and barium, This
conceptual design will be finglized during the CMI phase.

Under the proposed alternative, the perennial reach of surface water in Cafion de Valle is not disturbed.
Springs waler, which is the principle component of surface water flow, is treated by stormwaler filters. In
addition, the perennial reach of surface water is encompassed by the system of PRBs, so that
groundwater resulting from infiltrated surface water, at the end of the surface waler reach, is treated.
Surface water quality will improve under the proposed alternative.

Contaminant transport both to and within regional groundwater will be studied as part of the regional
groundwater CMS. This study will incorporate the findings for the regional groundwater wells to be
installed. The findings for these new wells may require changes to the proposed alternative,

7.4 Monitoring Plan

The moniforing plan for the proposed alternative would consist of new monitoring well installation and of
sampling of new and existing wells and surface water. As part of the installation, a pair of monitoring wells
will bs installed upgradient and downgradient from each PRB. These wslls will be used to assess PRB
effectiveness. Proposed points of compliance ere five existing alluvial groundwater monitoring wells in
Canfon de Valle and fwo existing maonitoring wells in Martin Spring Canyon. These wells would be
sampled quarterly for the first 3 yr and twice per yr thereafter. As part of the monitoring plan, two surface
water samples from Cafion de Valle and Well would also be sampled at the same frequency.
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7.5 Schedule

Task VI of Maduie VIl of the Hazardous Waste Facility Permit for Los Alamos National Laboratory
{NMOB20010515) (EPA 1994, 44146) specifies requirements for the completion of CMS activities,
including a schedule, Table 7.5-1 presents a schedule of CMS and CMI activities,

Table 7.5-1
Schedule of CMS/CMI Activities®
Activity Schedule
CMS Report November 2003
Draft Statement of Basis (SOB) Issued by NMED 80 days afler submittal of CMS Report
Public Comment Period (SOB) 80 days
Final SOB issued by NMED 80 days after end of public comment period
Submit CM] Plan toa NMED 120 days after NMED issues final SOB
NMED Approves CMI Plan 90 days after submifial of CMI plan to NMED
Submit CM] Engineering Design to NMED 80 days after NMED approves CMI Plan
NMED Approves CMI Engineering Dasigns 90 days after submittal of CMI Engineering
Design
CMI Implementation-begin soll remaval 60 dgys after NMED approves CMI Engineering
design
CMI! Implementation-begin water treatment systems | 60 dgays after NMED approves CMI Engineering
Design
CMI implementation—sofl removal complete 180 gays after beginning CMI implementation
CMI Implementation—water treatment systems 1 year after beginning CMI implementation
complete
initial moenitoring for CMI Perlormance 1 vesr after completion of CMI implementation
Submit CMI Report 80 days after completion of initial monitoring for
CMI implementation
Monitoring for CMI Performance Continuing until CMI cleanup criteria are met

?  NMED Consent Order schedubs will take prevedence over the schedule oullined here.

8.0 REFERENCES

The fallowing list includes all documents cited in the main body of this repert. The parenthelical
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A-1.0 LIST OF ACRONYMS AND ABBREVIATIONS

ADC
A-DNT
ARAR
bgs
BH
BMP
Bv

CA
CAMU
Cdv
CERCLA
CMI
CWS
COPC
CSAMT
CWA
CWM
DNT
DHS
DNX
Dol
DOE
EA
EIS
EPA
ER
ES&H
ESH
FOC
GAC
HE

HI
HMX
HSWA
ITRD

LANL
LDR
LTTD
MCL
MCS
MDA
MNA

ER2003-0708

area of concem

amino-dinitrotolusne

applicable or relevant and appropriate requirement
below ground surface

borehola

best management practice

background value

corrective action

corrective action management unit

Canon de Valle

Comprehensive Environmental Response, Compensation, and Liability Act
corrective measures implementation

corrective measures study

chemical of potential concem

confrolled-source audio-frequency magneto-telluric
Clean Water Act

Chemical Waste Management

dinitrotoluene

Department of Heaith Services
hexahydro-1,3-dinitroso-5-nifre-1,3,5-triazine

US Department of Defense

US Department of Energy

environmental assessment

environmental impact statement

U8 Environmantal Protection Agency
environmental restoration

environimenital salety and health

Environment, Safety, & Health {a former Laboralory Division}
fraction organic compound

granular activated charcoal

high explosive(s)

hazard index
1,3,5,7-tetranitro-1,3,5,7-tetrazacyclo-octane (cyclotetramethylenetetranitraming)
Hazardous and Solid Waste Amendments of 1984
Innovative Treatment Remediation Demonstration
interim measure

Los Alamos National Laboratory

land disposal restriction

low temperature thermal destruction

maximum confaminant level

media cleanup standards

material disposal area

monitored natural aftenuation
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MsC Martin Spring Canyon

MNX hexahydro-1-pitroso-3,5-dinitre-1,3,5-triazine
NEPA National Environmental Policy Act

NMAC New Mexico Administrative Code

NMED New Mexico Environment Depariment

NMWQOCC New Mexico Water Quality Control Commission
NPDES national pollutant discharge elimination system

NPV net present value

NWP nationwide permit

ou operable unit

PCB polychlorinated biphenyl

POC point of compliance

PRB permeable reactive barrier

RCRA Resource Conservation and Recovery Act
RDX hexahydro-1,3,5-trinitro-1,3,5-triazine
RFA RCRA tacility assessment

RFI RCRA facility investigation

RRES-RS  Risk Reduction & Environmental Stewardship—-Hemediation Services
SAL screening action level

SCM site conceptual model

S8AL spacific screening action level

SVOC semivolatile organic compound

SWall solid waste management unit

SWQB state water quality bureau

SWSC sanitary wastewater system consolidation
TA technical area

TCLP toxicity characteristic leaching procedure
TNB 1.3.5-trinitrobenzene

TNT trinifrotoluene[2,4,6-]

TNX hexahydro-1.3,5-trinifroso-1,3,5-triazine
TOSS two-stage solid-phase

TSCA Toxic Substances Control Act

us United States

USACE United States Army Corps of Engineers
VCA voluntary corrective action

VOC volatile erganic compound

FAY zero-valent iron
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A-2.0 GLOSSARY

absorption — The penetration of substances into the bulk of a solid or liquid.

adsorption - The surface retention of solid, Equid, or gas molecules, atoms, orions by a solid or a
fiquid.

alluvial — Relating to geologic deposits or features formed by running waler.

afluvium — Clay, silt, sand, and gravel transported by water and deposited on streambeds, flood plains,
and alluvial fans.

analysis — Includes physical analysis, chemical analysis, and knowledge-of-process determinations.
(Laboratory Hazardous Waste Facility Permit)

aquifer — Body of permeable geclogic material whose saturated ponlicn is capable of readily yielding
groundwater to wells.

area of concern {AQC) — Areas at the Laboratory that might warrant further investigation for releases
based on past facility waste-management activities,

background level — Naturally occurring concentrations (levels) of an inorganic chemical and naturally
sceurting radionuclides in soil, sediment, and tuif.

barrier — Any material or siructure that prevents or substantially delays movement of solid-, liquid-, or
gaseous-phase chemicals in environmental media.

baseline risk assessment {also known as risk assessment) — A site-specific analysis of the potential
adverse eflects of hazardous constituents that are released from a site in the absencs of any control
or mitigation actions. A baseline risk assessment consists of four steps: data collection and analysis,
sxposure assessment, toxicity assessment, and risk characterization.

bentonite — A clay composed of the mineral montmorilionite and variable armounts of magnesium and
iron, formed over time by the alteration of volcanic ash. As bentonite can adsorb large quantities of
water and expand to several times its normal volume, it is a common additive to dnlling mud.

chemical — Any naturally occurring or man-made substance characterized by a definite molecular
compaosition, including molecules that contain radionuglides.

chemical analysis — Process used to measure one or maore atiributes of a sample in a cleatly defined,
controlled, systematic manner. Often requires treafing a sample chemically or physically before
measurement.

chemical of potential concern (COPC)— A chemical, detected at & site, that has the potential to
adversely affect human receptors due to its concentration, distribution, and mechanism of toxicity. A
COPC remains a concern until exposure palhways and receplors are evaluated in a site-specific
human health risk assessment.

cleanup levels — Media-specific contaminant concentration levels that must be mel by a selected
corrective action. Cleanup lavels are established by using criteria such as protection of human
health and the environment; compliance with reguiatory requiremnents; reduction of toxicity, mobility,
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or volume through treatment; long- and short-term effectiveness; implementability; cost; and public
acceptance.

Code of Federal Regulation {CFR) — A codification of all regulations developed by tederal government
agencies and finalized by publication in the Federal Register,

conceptual hydrogeologic model — Mathematical approximation of the occurrence, movement, and
quality of groundwater in a given area and the relationship of that groundwater to the surface water,
soil water, and geologic framework in that area,

confluence — Place where two or more streams meet; the point where a tributary meets the main
stream,

contaminant — Any chemical {including radionuclides) present in environmental media or on structurat
debris,

corrective action — Action to rectify conditions adverse to human health or the environment.

corrective measures Implementation {CMI) plan — A detailed plan and specifications to implement the
approved remedy at the facility. it is the third step of the corrective-action process. It includes design,
construction, mairtenance, and monitaring of the chosen remady.

corrective measures study ({CMS) — A formal process to idenlify and evaluate remedy alternatives for
releases at the facility (55 Federal Registsr 30798),

dilution attenuation factor — Hatio of contaminant concentration in soil leachate 1o the concentration in
groundwater at the receptor point and is used to account for dilution of soit leachate in an aquifer.

discharge — Accidental or intentional spilling, leaking, pumping, pouring, emitting, emptying, or dumping
of hazardous waste into or on any land or water, (RCRA, 40 CFR 260.10)

disposal — The discharge, deposit, injection, dumping, spilling, leaking, or placing of
any solid waste or hazardous waste into or on any land or water so that such solid waste or
hazardous waste or any constituent thereof may enfer the environmant or be emitted into the air or
discharged inte any waters, including groundwaters, (40 CFH Part 260.10)

DOE — See US Depariment of Energy

ecological screening level (ESL) — An organism’s exposure-response threshold for a given chemical
constituent, The concentration of a substance In a particular medium cotresporids to a hazard
quotient (HG} of 1.0 for a given organism below which no risk is indicated.

effluent — Liquid discharged as a waste, such as contaminated water from a factory or the outflow from
a sewage works; water discharged from a storm sewer or from land afler irrigation,

environmental assessment (EA) - A report thal identifies potentially significant environmental impacts
from any federally approved or tederally funded project that imay change the physical environment, If
an EA shows significant impact, an environmental impact statement (EIS} is required.

environmental impact statement (EIS} — Detailed report, required by federal law, on the significant
environmental impacts that proposed major federal projects would have on the environment,
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EPA ~ See US Environmeénta! Protection Agency

ephemeral -~ Said of a stream or spring that flows only during and immediately alter pericds of rainfall or
snowmel.

evapatranspiration — The combined discharge of water from the earth’s surtace 1o the atmosphere by
svaporafion from lakes, streams, and soil surfaces, and by transpiration from plants.

exposure pathway — Mode by which a receptor may be exposed te contamninants in environmerital
media {e.g., drinking water, ingesting food, or inhaling dust}.

tault — A fracture, or zane of fractures, in rock along which there has been vertical or horizontal
movement; adjacent rock layers or bodies are displaced.

Federal Register — The official daily publication for Rules, Proposed Rules, and Notices of federal
agencies and organizations, as well as Executive Orders and other Presidential Documents.

flood plain — The portion of a river valley that is built of overbank sediment deposited when the river
floods.

geohydrelogy — The science that applies hydrologic methods to the understanding of geclogic
phenomena.

groundwater — Water in a subsurface saturated zone; water beneath the regional water table.

Hazardous and Solid Wasie Amendments (HSWA} — The Hazardous and Solid Waste Amendments
of 1984 (Public Law No, 95-616, 88 Stat, 3221), which amended the Resource Conservation and
Recovery Act of 1976, 42 U.5.C, § 6301 et seq.

hazardous constituent — Those constituents listed in Appendix VIl to 40 CFR Part 261.

hazardous waste — Any solid waste is generally a hazardous waste i it
+ is not excluded from regulation as a hazardous waste,
« s listed in the regulations as a hazardous waste,

» exhibits any of the defined characteristics of hazardous waste (ignitability, corrosivity, reactivity,
or toxicity), or

+ is a mixture of solid waste and hazardous waste.
See 40 CFH 261.3 for a complete definition of hazardous waste.

HSWA module ~- Module VII] of the Laboratory’s Hazardous Waste Facility Permit. This permit allows
the Laboratory 1o operate as a freatment, storage, and disposal facility,

hydraulic conductivity — The rate at which water moves through a medium in a unit of time under a unit
hydraulic gradient through a unit area measured perpendicular to the direction of tlow.

hydraulic gradient - The rate of change of hydraulic head per unit of distance in the direction of
groundwater flow.

hydraulic head - Elevation of the water table or polentiometric surtace as measured in a well.
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Hydrogeologic Workplan — The document that describes activities planned by the Laboratory o
characterize the hydrologic setling beneath the Laboratory and to enhance the Laboratory's
groundwaler monitoring program.

hydrogeology — The science thal applies geologic metheds to the understanding of hydrologic
phenomeana.

hypothesis -~ A proposition stated as a basis for further investigation.

industrial-use scenario — Industrial use is the scenario in which current Laboratory operations continue.
Any necessary remediation involves cleanup Yo standards designed to ensure a safe and healthy
work environment for Laboratory workers,

infiltration — Enfry of water into the ground,

injection well — A well into which fluids are injected {40 CFR 260.10). It should be notad that the ER
Project is not using this term in its RCRA context (i.e., the injection of hazardous-waste liquid into the
well under specific, approved conditions) but for adding water andfor tracers 1o the saturated zonhe
during well tests of hydrologic behavior,

interim measure — Short-term actions taken to respond to immediate threats to human heaith or to
prevent damage or conlaminant migration to the environment.

interflow — A runofi process that involves lateral subsurface flow in the soil zone.

intermittent stream — A stream that flows ontly in certain reaches due 1o losing and gaining
characteristics of the channel bed.

land disposal resirictions (LDR) — Requirements in 40 CFR 268 that specify treatment standards that
are protective of human health and the environment when hazardous waste is land disposed.

leachate — Any liguid, including any suspended components in the liquid that has percolated through or
drained from hazardous waste (40 CFR 260.10}.

leaching — The separation or dissolving ouf of soluble consfituents of a solid malerial by the natural
acfion of percolating water or by chemicals.

medium (environmental} — Any media capable of absorbing or transporting constituents. Examples of
media include tuffs, soils and sediments derived from these tuffs, surface water, soil water,
groundwater, air, structural surfaces, and debris.

medium (geological} -~ The solid part of the hydrogeological systerm; may be unsaturated or saturated.

migration — The movement of inorganic and organic species through unsaturated or saturated
materials.

migration pathway — A route {e.g., a stream or subsurface flow path} that controls the potential
movement of contaminants o environmental receplors (plants, animals, humans),

mixed waste — Waste that contains both hazardous waste {as defined by RCRA) and radicactive waste
{as defined by the Atomic Energy Act [AEA] and its amendments}.

model — A mathematical approximation of a physical, biological, or social system,
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monitoring well — A well or borehole drilled for the purpose of vielding groundwater samples for
analysis,

National Poltutant Discharge Elimination System (NPDES) — The national program for both issuing,
modilying, revoking and reissuing, terminating, monitoring, and enlorcing permits and imposing
requiramants under Seclions 307, 318, 402, and 405 of the Clean Water Act

operable unit {OU} — At tha Laboratory, one of 24 areas originally established for administering the ER
Project. Set up as groups of potential release sites, the OUs were aggregated based on geographic
proximity for the purpose of planning and conducting RCRA facility assessments and RCRA facility
invastigations. As the praject matured, it becarne apparent that 24 wers oo many to allow efficient
cormmunication and to ensure consistency in approach. Thereforg, in 1984, the 24 OUs were
reduced 1o six administrative “field units.”

outfall — The vent or end of a drain, pipe, sewer, ditch, or other conduit that carries wastewater, sewage,
storm runoff or other effluent into a stream.

perched groundwater — Groundwater that lies above the regional water table and is separated from it
by one or more unsaturated zones,

percolation — Gravity flow of soll water through the pore spaces in soil or rock below the ground surfasce.
perennial stream — A stream or reach that flows continuously throughout the vear.

plezometer — A tightly cased well drilled for the purpose of measuring hydraulic head or water level at a
discrete depth; ldaally only open at the bottom but usually constructed with a very short screen
interval.

piezometric surface — The surface that represents the static head in an aqguifer: applies to both
confined and unconfined aquifers {also called potentiometric surface).

polychlorinated biphenyls (PCBs) — Any chemical substance that is limited ta the biphenyl molecule
that has been chiorinated to varying degrees or any combination of substances which containg such
substances. PCBs are colorless, odorless compounds that are chemically, slectrically, and thermally
stable and have proven o be toxic to both humans and animals.

porosity — The ratio of the volume of interstices in a soil or rock sample to its total volume expressed as
a percentage or as a fraction.

prefiminary remediation goal (PRG) - Acceptable exposure levels, protective of human health and the
environment, that are used as a risk-based tool for evaluating remedial alternatives.

RCRA facility investigation (RFl) — The invesiigation that determines if a release has occurred and the
nature and extent of the contamination at a hazardous waste facility. The RFl is generally equivalent
to the remedial investigation portion of the Comprehensive Environment Response, Compensation,
and Liability Act (CERCLA) process.

receptor -~ A person, plant, animal, or geographicat location that is exposed to a chemical or physical
agent released 10 the environment by human activities.
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recharge — The process by which water is added to the zone of saturation, either directly from the .
ovetlying unsaturated zone or indirectly by way of apother material in the saturated zons,

regional aguifer — Geologic material(s} or unit(s} of regional extent whose saturated portion yields
significant quantiies of water to wells, contains the reglonal zone of saturation, and is characterized
by the regional waler table or potentiometric surface.

regulatory standard — Media-specific contaminant concentration levels of potential concemn that are
mandated by federatl or state legislation of regulation (e.g., the Safe Drinking Water Act, New Mexico
Water GQuality Control Cornmission regulations).

release - Any spilling, leaking, purnping, pouring, emitting, emptying, discharging, injecting, escaping,
feaching, dumping, or disposing of hazardous waste or hazardous constituents into the environment
{including the abandonment or discarding of barrels, containers, and cther closed receptacles that
conhtain any hazardous wastes or hazardous constituents).

remediation — The process of reducing the concentration of a contaminant (or contaminants) in air,
waler, or soil media 10 a level that poses an acceptable rigk to human health and the environment;
the act of restoring a contaminated area to a usable condition based on specified standards.

rasidential-use scenario — The standards for residential use are the most stringent of the three current-
and future-use scenarios being considered by the ER Project and is the level of cleanup the EPA s
currently specifying for SWMUs located off the Laboratory site and for those released for non-
Laboratory use,

Aescurce Conservation and Recovery Act {RCRA) - The Solid Waste Disposal Act as amended by
the Resource Consetvation and Recovety Act of 1878. (40 CFR 270.2)

retardation — The act or process that reduces the rate of movement of a chemical substance in water
relative to the average velocity of the water. The movement of chemical substances in water can be
retarded by adsorption and precipitation reactions, and by diffusion into the pore water of the rock
matrix.

risk assessment — Sege baseline nsk assessment,

risk characterization — The summarization and integration of the results of toxicity and exposure
assessments into quantitative and qualitative expressions of risk, The rmajor assumptions, sclentific
judgments, and sources of uncerlainty related 1o the assessment are also presented,

screening action level {SAL) — Mediurn-specific concentration level for a chamical derived using
conservative criteria below for which it is generally assumed that there is no potential for
unacceptable risk to human health, The derivation of a SAL is based on conservalive exposure and
land-use assumptions, However, it an applicable regulatory standard exists that iz less than the
value derived by risk-based computations, it will be used for the SAL,

screening assessment — A process designed to determine whether contamination detected in a
particufar medium at a site may present a potentially unacceptable human-health and /or ecological
risk. The assessment utilizes screening levels that are either human-health or ecologically based
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concentrations derived by using chemical-specific toxicity information and standardized exposure
assumptions below which no additional actions are generally warranted.

sediment — {1} A mass of fragmented inorganic solid that comes from the weathering of rock and is
carried or dropped by air, water, gravity, or ice; or a mass that is accumulated by any other natural
agent and that forms in layers on the earth's surface such as sand, gravel, silt, mud, fill, or loess. (2)
A solid material that is not in solution and either is distributed through the liquid or has sefiled out of
the liquid.

site characterization — Defining the pathways and methods of migration of the hazardous waste or
constituenits, including the media affected, the extent, direction and speed of the contaminants,
complicating factors influencing movement, concentration profiles, efe, (US Environmental Protection
Agency, May 1894, "RCRA Corrective Action Plan, Final,” Publication EPA-520/R-94/004, Office of
Sdolid Waste and Emergency Response, Washington, DC)

site conceptual model — A gualitative or quantitative description of sources of contamination,
aenvironmental transport pathways for contamination, and biota that may be impacted by
contamination {called receplors} and whose relationships describe qualitatively or quantitatively the
release of contarnination from the sources, the movement of contamination along the pathways to
the exposure poirnts, and the uptake of contaminant by the receptors.

s0il gas — Those gaseous elements and compounds that occur in the vold spaces in unsaturated rock or
soil. Such gases can move through or leave the rock or soil, depending on changes in pressure,

soil water — Waler in the unsaturated zone, regardless of whether it occurs in soil or rock.

solid waste — Any garbage; refuse; siudge from a waste freatment plant, water-supply treatment plant,
or air-pollution-control facility; and other discarded material including solid, liquid, semisolid, or
contained gaseous material resulting from industrial, commercial, mining, and agricuitural operations
and from community activities.

solid waste manageiment unit (SWMU) — Any discernible unit at which solid wastes have been placed
at any time, irrespective of whether the unit was intended for the management of solid or hazardous
wagte. Such units include any area at a facility at which solid wastes have bean routinely and
systematically released. This definition inciudes regulated units (i.e., landfills, surface
impoundments, waste piles, and land treatment units} but does not include passive leakage or one-
time spills from production areas and units in which wastes have not been managed (e.g., product-
storage areas).

spring ~ The site where groundwater discharges to the ground surface.

stakeholder — As used in this document, stakeholder refers to any parly or agency, whether inside or
outside the Laboratory, inferested in or atfected by Environmental Restoration Project issues and
activitios.

technical area (TA) - The Laboratory established technical areas as administrative units for all its
operations. There are currently 49 aclive TAs spread over approximataly 40 square miles.
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fracer — A substance, ususlly a radioactive isotope, added to a2 sample to determine the efficiency
{chemical or physical losses) of the chemical exiraction, reaction, or analysis. The fracer is assumed
o behave in the same manner as that of the target radionuclides. Recovery guidslines for tracer
resulis are 30% to 110% under the current contract laboratory statement of work and will be 40% to
105% under the new statement of work. Correclion of the analytical resuits for the tracer recovery is
petrformed for each sample. The concentration of the tracer added needs to ba sufficient to result in
a maximum of 10% uncertainty at the 95% confidence level in the measured recovery,

transmission loss — Reduction in surface water flow by seepage into the channel bed,

transmissivity — A measure of the rate at which water is transmitted through a cross section of aquifer
having the dimensions unit width and total saturated thickness as height, under a unit hydraulic
gradient; also hydraulic conductivity times aguifer thickness,

transport or transportation — The movement of a hazardous waste by air, rall, highway, or water,
{40 CFR 260.10}

treatment — Any method, technique, or process, including elementary neuiralization, designed to change
the physical, chemical, or biological character or composition of any hazardous waste so as to
neutralize such waste; recover energy or material resources from the waste; or $0 as 1o render such
waste nonhazardous or less hazardous; safer 1o transport, store, or dispose of; or amenable for
recavery of storage; of reduced in volume,

treatment, storage, and disposal {TSD} facility — An interim slatus or permitted facility in which
hazardous wasfe is treated, stored, or disposed.

tuff — A compacted deposit of volcanic ash and dust that contains rock and mineral fragments
accumulated duting an eruption,

underflow — Groundwater flow bensath the bed of a non-flowing stream; such water is often perched in
the channel alluvium atop the bedrock surface.

unsaturated zone — The zone between the land surface and the regional water table and between
perched zones of saturation. Generally, fiuid pressure in this zone is less than atmospheric pressure,
and some of the voids may contain air or othet gases at atmospheric pressure,

Us Department of Energy {DOE) — Federal agency that sponsors energy research and regulates
nuclear materials for weapons production. '

Us Environmental Profection Agency (EPA) — Federal agency responsible for enforcing
anvironmental laws, While state requlatory agencies may be authofized 1o administer some of this
responsibility, the EPA retains oversight authority 1o ensure protection of human health and the
snvironment.

vadose zohe — The unsaturated zone, Portion of the subsurface above the regional water table in which
pores are not fully saturated.

water balance — The relationship betweesn waler input (precipitation) and output (runoff,
evapotranspiration, and recharge) in a hydrological system; the partitioning of precipitation amang
these components of the hydrological cycle.
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water content - {Also gravimetric moisture content) The amount of water in an unsaiurated medium,
expressed as the ralio of the waeight of water in a sample to the weight of the oven-dried sample;

often expressed as a percent.

waier table — The top of the regional saturaled zong; the piezometric surface associated with an

unconfined aquifer,

A-3.0 METRIC TO US CUSTOMARY UNIT CONVERSION TABLE

Multiply 5! (Metric) Unit by Te Obiain US Customary Unit

kilometers (km} 0622 miles {mi}

Kilometers (kmj 3261 feet (7)

meters {m) 3.281 feet (i)

meters {m) 38,37 nches fin)

centimeters {om} 0.03281 feet {ft)

centimeters {om} 0.394 inches {in.)

millimeters (mm) 0.0394 inches (in.)

micromsiers of microns {jm) 0.0000394 inches {in.)

square kilometers (k) 0.3861 square miles (mP)

hectares tha) 2.5 acres

square maters {m’) 10,764 squara feal (i)

clubic meters (m") 35.31 cubic feet (¢}

kilograms (kg} 2.2048 pounds (b}

grams {g) 0.0353 acunces (oz}

grams per cubic centimeter {g/em’} 62.422 pounds per cubic foot (lo/f")

milligrams per kilogram {mg/kg) 1 pars per million {ppm}

micrograms per gram (uglg) 1 parts per million (ppm}

liters {L} .26 galons (gal.}

milligrams per iter {mg/.} 1 parts per million (ppm)

degrees Celsius (°C) 95 + 32 degrees Fahrenheit F)
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B1 Cafion de Valle CMS COPCs

Carfion de Valle surface water CMS COPCs are barium, RDX, DNX, MNX and TNT. For alluvial
groundwater the CMS COPCs are barium, manganese, RDX, MNX and TNT. For alluvial sediment, the
CMS COPCs are barium, RDX and TNT. The selection of CMS COPCs from Phase I RFI COPCsis
described in this section, and is developed using the CMS COPC screening criteria presented in section
3.2. Supporiing data are available in the accompanying tables and supporting text and supporting text
and in the Phass il RFI report, Appendix G (LANL 2003, 77965).

B1.1 Cafon de Valle Surface Water

Canfon de Valle surface water inorganic RFt COPCs that exceed their CMS COPC screening limits
include antimony, barium, nitrate-nitrite as N, perchlorate, silver, thallium, and uranium. Organic RFI
COPCs that exceedsd their CMS COPC screening limits are RDX, DNX, MNX, TNT, tetrachloroethene,
and trichioroethene. Supporting dafa are available in Tables B-1 and B-2 and from Appendix G of the
Phase Il RF1 report {LANL 2003, 77965).

On the basis of frequency of detection and distribution, antimony is not a CMS COPC. The percentage of
total samples containing detectable antimony was 13 percent; of 20 samples with detectable antimony,
only one antimony samgle exceeded the screening limit in surface water. Moreover, based on regional
groyndwater sampling results from R-28 (LANL 2001, 70295.5; LANL. 2001, 71368.5; and LANL 2002,
73712.5}, antimony did not exceed a screening lmit,

Barium is a CMS COPC. It was detected in 100 percent of samples; of 151 detections, 81 exceeded the
CMS screening limit.

Nitrate-nitrite as N was delected in 81 percent of samples, but exceeded the screening limit in only 1 of
39 samples showing detectable nitrate-nitrite as N. The remaining sample resuits were at least a factor of
10 below the screening limit, Nitrate-nitrite as N did not exceed a screening limit in R-25 regional
groundwater (LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002, 73712.5). For these reasons
nitrate-nitrite as N is excluded as a CMS COPC,

Silver was detected in 15 percent of surface water samples, but only two surface water samples of 23
samples showing detectable silver exceeded the screening limit standard. In addition, silver present in
sediment and surface water did not cause unacceptable risks in the Phase Il BFl risk assessment.
Finally, elevated silver concentrations have not been detected in B-25 {LANL 2001, 70295.5: LANL 2001,
71368.5; and LANL 2002, 73712.5). For these reasons, silver Is not included as a Cafion de Valle surface
water CMS COPC.

Perchlorate was detected in 8% of Cafion de Valle surface water samples. All samples showing
detectable perchiorate are from 2000; recent samgple results (through March 2002} have not detected
perchlorate. Perchlorate has not been detected In R-25 regional groundwater (LANL 2001, 70285.5;
LANL 2001, 71368.5; and LANL 2002, 73712.8). For these reasons, perchiorate is not included as a CMS
COPC for Cafion de Valle surface water.

Thallium was detected in 18 percent of total samples, but exceeded a CMS screening limit in only 3
unfitered samples. No filtered samples exceeded the screening limit. One sample resuit from R-25
regional groundwater sampling exceeded the screening limit; all other resulis fell below the screening
limit. Based on these considerations, thallium is not a CMS COPLC,

Uranium was included as an RF1 COPC because its maximum detection limit exceeded the screening
limit. For samples with detectable uranium, the maximum concentration fell below the screening limit.
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Table B-1

Phase lit RFI Caion de Valle Surface Water Inorganic COFCs

NMWQCC EPARegion 6 | Exceeds | Fercent Detected
Standard | EPAMCL | Tap Water PRG| Screening | fOF 20 Samples or
Chemical Sample Concentration (ug/L) (ng/L) (ng/L) {pa/L) Limit Greater®
c
Antimony Max. Detected Value .4 {.J)tzj ha ] na Yes 13
Max. Undetected Value 33 (U} na 6 na Yes
Barium Max. Detected Value 16300 1000° 2000 na Yes 100
Cesium Max. Detected Value 800 nav1r nay nav nav na
4
Mercury Max. Detacted Value (.97 0.77 2 na Yes 3
Max, Undetected Value 1{ 0_7?g 2 na Yes
@
Nitrate-Nitrite as N Max, Detected Value 49200 10000 nav na Yes 61
Max, Undetected Value 1110 (U) 10000° nav na No
h
Parchiorate Max. Detected Value 17.1 4h nav na Yes 8
Max. Undetected Value 20 () 4 hav na Yes
g
Selenium Max. Detectad Value 533 5 50 na Yes 29
Max. Undetected Value 5{U) 5% 50 na No
8
Sitver Max. Detected Value 1380 50e 160 na Yas 15
Max. Undetected Value 10 {U) a0 100 na No
Thatlium Max. Detected Value 5.9 {5 na 2 na Yes 18
Max. Undetected Value LE:3{8) na 2 na Yes
8
. a
Uranium Max. Datected Value 1.8 Sﬁﬁf}e 30 n No 59
{Max. Undetected Value 126 {U) 5000 30 ng Yes

Lioday SND
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Table B-1 {continued)
Phase il RFI Cafion de Valle Surface Water Inorganic COPCs

Sourcas: 20 NMAC 6.2.3103, “Standards for grourdwater of 10,000 mgA TDS conceniration or Isss,” Parts A, B and C; EPA 2002, 76871; EPA 2003,
T6BE7; EFA 1488, 08021; and Califormia DHS 2003, 785862

a
The parcent detection value is calculated based on all analyses laken for a chemical. Resulting valuss might iherefore appear lass than expacted dus o the inclusion of
undetects nof reporied by this iable,

b
{33 = The chemical is classified "datected,” bul the reported concentration value is expectad to be more uncertain than usual,

(¢}

na = not applcable.

{U} = The chemical is classified "undetected.”
*NMWQCC Groundwater Hurman Health Standard (20 NMAC 6.2.3103).
fﬂav = not available,
 Nawace Surface Water Standard for Wildife Hobitat (20 NMAC 6.4.800).

h
2003 California DHS Action Level.

e
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Table B-2
Phase Il RFI Cafion de Valle Surface Water Qrganic COPCs

NMWQCC EPA Region 6| Excesds | Percent Detected for
Standard | EPAMCL | TapWater | Screening | 20 Samples or
Chemical Sample Concentration {ug/L.) {pg/L) (pg/L} PRG {ug/L} Limit Greater”
b ¢
Ris(2-othylhexyl)phthalate Max. Detected Value 1.6 {J) - na 8 na No na
Max. Undetected Value 12 () na 8 na Yes
DNX Max. Detected Valua 1.3 (J-)e navs nav 0.61 Yes ha
Max. Undatected Yalue 0.5 (L)} nav nav 0.61 No
2
Methylene Chioride Max, Detected Value 1.1 {5 100 ] na No 3
Max. Undetected Value 38 {U) 1067 5 na Yes
MNX Max. Detected Value .97 {3} nav nav 0.61 Yes 8
Max. Undatected Value 0.5 L) nav nav 0.61 N
. , Max. Detected Value (AR nav nav 4.8 No
4
Nitrogiyeerin Max. Undelected Valus 5 (U} nav nav 4.8 Yes
ROX Max. Detacted Value 290 nav nav 0.61 Yes 74
Max. Undatected Valug 0.87 (U} nav nav .61 Yes
g
Tetrachlorosthene Max. Delected Value 42 26 5 ng Yes 12
Max. Undetscted Value 5 (U} 20° na No
M Y
Trichlorosthene Max, Detected Value 10 100 5 na ] 9
Max. Undetected Value 5 (U) 100" na No
INT Max. Detected Value 6.2 nay nav 2.2 Yas 15
Max. Undetected Value 5{U} nav nav 22 Yos
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Table B-2 {continued)
Phase lll RFI Cafion de Valle Surface Water Organic COPCs

Sources : 20 NMAC 6.2.3103, “Standards for groundwater of 10,000 mg/l TDS concentration or less,” Paris A, B and C; EPA 2002, 76871; EPA 2003, 76867,
and EPA 1989, 08021.

a . o
The percent detection value is calculaled based on all analyses taken for a chemical. Resulting values might therefore appear less than expected due lo the inclusion of undetects not
reported by this table,

b
{J) = The chemical is classified "detected," but the reported concentration value is expected to be more uncertain than usual.

3]

na = not applicable; lotal sample count less than 20,

d
(U) = The chemical is classified as "not detected.”

(0]

{J-} = The chemical is classified “detected,” but the reported concentration value is expected to be more uncertain than usual with a potential low bias.

f
nav = not available.
g NMWQCC Groundwater Human Health Standard (20 NMAC 6.,2.3103).
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Moreover, urantum is not a CM8 COPC with respect to regional groundwater (LANL 2001, 70205.5;
LANL 2001, 71368.5; and LANL 2002, 73712.5). For these reasons, uranium is not included as a CMS
COPC.

RDX was detected in 74 percent of surface water samples. Of 87 samples showing detectable RDX, 65
exceaded the screening limit. TNT was detected in 15 percent of samples. Of 14 samples showing
detectable TNT, 5 exceeded the screening limit. RDX breakdown products DNX and MNX have been
detected in surface water. Finally, MNX, RDX, and TNT have been detected in deep groundwater (LANL
2001, 70205.5; LANL 2001, 71368.5; and LANL 2002, 73712.5}). For these reasons these compounds are
included as CMS COPCs,

Tetrachloroethene and frichforosthene were detected in 12 percent and 9 percent of surface watet
samples, respectively. Of 4 samples showing detectable tetrachloroethene, 3 results exceeded the
screening limit. Of 3 samples showing detectable trichloroethene, 1 result exceeded the screening limit.
All samples exceeding the screening limils were from Fishladder Canyon. With the exception of @ sample
taken from Peter Seep, these compounds were nol detected in other surface water samples.
Qccasionally, these compounds have been detected in deep groundwater in R-25, though niot at levels
above screening fimits {LANL 2001, 70295.5, LANL 2001, 713688.5; and LANL 2002, 73712.5). These
compounds are not retained as CMS COPCs for this CMB. Fishladder Canyon will be investigated in
2004 and 2005 as part of a separale investigation {LANL 1993, 20948).

B1.2 Cafion de Valle Alluvial Groundwater

The Cafion de Valle alluvial groundwater inorganic RFE COPCs that exceed their CMS COPC screening
Timits are antimony, barium, cadmium, manganese, perchiorate, and thalljum. The organic RFI COPCs
are chloromethane, dinitrobenzene, MNX, RDX, and TNT. Supporting data are available in Tables B-3
and B-4 and from Appendix G of the Phase Il RFI report (LANL 2003, 77965).

Antimony was detected in 32 percent of samples, but of 29 samples showing detectable antimony, no
filtered samples and only one unfiltered sample had resuits that exceeded the screening imit. Moreover,
as discussed in section 3.2.1.1, antimony Is not a CMB COPC in regional groundwater st R-25. For these
reasons, antimony is not a CMS COPC for Cafion de Valle alluvial groundwater.

Barium is a CMS COPC. Barlum was detected in 100 percent of samples, with 140 of 154 sample results
exceeding the screening limit. Barium has been detected in R-25, though concentrations are at least a
factor of 10 lower than the screening limit {LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002,

73712.5).

Cadmium was detected in 54 percent of samgles, but only 9 samples of 88 samples showed results that
exceeded the screening limif; all but one were unfiltered samples. Moreover, cadmium is not a CMS
COPC with respect to regional groundwater (LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002,
73712.5). For these reasons, it is excluded as CMS COPC.

Manganese was detected in 98 percent of Cafion de Valle groundwater samples, of which 115 of 158
sample results exceeded the screening limit. Manganese was not listed as an RFI COPC for Cafion de
Vaite surface water. Manganess in sediment from Cafon de Valle was not listed as RFI COPCs because
manganese was not present above background concentrations. Alluvial groundwater data sorted by
distance from the outfall indicate that manganese concentrations uniformly increase with distance. lts
presence within alluvial groundwater, which Is in intimate contact with sediment containing manganese
within background, strongly indicates that manganese is mos! likely naturally occurring. However, the
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Table B-3
Phase I RFl Cafion de Valle Alluvial Groundwater Inorganic COPCs

EPA Region

Percent Detected for

NMWQCC Exceeds 20 Samples or
Standard |EPAMCL| € Tap Water | Screening a
Chemical Sample Concentration (ug/L) {ug/L) {(ugl) | PRG {ug/l) | Limit Greater
b ]
Antimony Max. Detected Valug 10.9 () ; na 5 na Yes 32
Max, Undstacted Value 20{L)) na & na Yes
Barium Max. Detected Value 18000 1000° 2000 na Yes 100
(]
Cadmium Max. Detected Value 11.3 10@ 5 na Yes 54
Max. Undetected Value 5.9 (U} 10 5 na Yes
Cesium Max. Detected Value 1300 nav’ nav nav nav na
o}
Cyanide (Total) Max. Detected Valus 10 5.2 200 na Yes na
Max, Undetected Value 10 (U 5.2 200 na Yes
Manganese Max, Detected Value 4340 200 5¢ na Yes a8
Max, Undetected Value 1G {0 200 50 na Nex
Max. Detected Value 44 0.77" 2 ra Yes
Mercury m 15
Mayx, Undetacted Value 044 4B 0.77 2 1a No
i
Perchiorate Max. Datected Value 19.1 4i nav na Yes 10
Max. Undetected Valus 478 (L) 4 nav na Yes
Rubidium [Max. Datected Value 800 nay nav nav nav na
Max. Undetectad Value 50 {Lh nav nav nav nav
] Max. Delected Value 7.8 (J) na 2 na Yas
Thali 29
um iax. Undetected Value 2.1 () na 2 tidi Yes

uoday Sno
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Table B.3 (continued)
Phase Il RFI Cafon de Valle Alluvial Groundwater Inorganic COPCs

Sources: 20 HMAC 6.2.3103, "Standards for groundwater of 10,000 myyl TDS concentration or less,” Parls A, B and C; EPA 2002, 76871; EPA 2003, 76867, EPA 1889, 0B021; and
Catitormia DHS 2003, 76862,

? The percent detection vatue is calculated bassd on all analyses taken for 2 chemical. Resulting values might therefore appear less than expected due te the indusion of undetects not
repored by this iable,

b{J} = The chemical is classified "detected,” tt the reported conceniralion value is expected 16 be more uncertain that usual.

ng = nol applicable,

{U} = The chemical is classified "undetected.”

NMWQCC Groundwater Human Heaith Stendard (20 &%&AC £2.3103),

[ =T = }

2

fr;av = not avallable,

9 NMWOCC Surface Water Standard for Wildiife Habitat (20 NMAG 6.4.900).

f; NMWOCC Groundwater Other Standards for Domestic Water Supply (20 NMAC 8.2.3103),
' 2003 California DHS Action Level.
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Table B-4
Phase lll RFI Cafon de Valle Alluvial Groundwater Organlc COPCs

NMWQCC EPA Region 6| Exceeds |Percent Detected for
Standard | EPAMCL | TapWater |Screening| <0 Samples or
Chemical Sample Concentration (ug/L) {ugiL) fug/L} PRG (ugfl} Limit Greater”
b [ d
Chioromethane Max. Detected Value 44 (1) ra nav 1.5 Yas 5
Max, Undetected Value 12U na nav 1.5 Yag
. Max. Delecied Value 12 nav nay 3.7 Yoy
Dinitrohe 1,3-
nitrobenzene|1,3-] Max. Undetected Valug 13 {U) nav nay 3.7 Yas !
MNX Max. Datected Value (.65 nav nay 0.61 Yes na
Mayx. Undetected Value 4.5 (L nav nay 0.51 No
Nitrohenzene [Max. Delected Value .36 {3~)€ na nav 3.4 No 4
{Max, Undetected Value 5005 na nay 34 Yes
RDX Max. Delected Value 758 - nay nav 0.81 Yes 73
Max. Undetecied Value 1 U nav nav 061 Yas
TNT tax. Detacted Value 46.6 nav nav 2.2 Yesg a
Max. Undetected Value 13 (U nav nav 2.2 Yos

Sources: 20 NMAC 6.2.3103, “Standards for groundwater of 10,000 mg4 TDS concenfration or less,” Paits A, B and C; EPA 2002, 76871, EPA 2003, TB867; and £EPA 1988, 08021,

@ The: percent detection value is calcidated based on all analyses taken for a chemical, Resulting values might therefora appear tess than expected due 1o the inclusion of undstacts rict

raported by this table.

6 {5} = The chemical is classified “detectsd,™ but the reported concentration value i3 expected io bs mors uncertain than usual.

& na = not applicabla.

d v = nist available,

o

t

(1) = The chemical is classifiad "not detected "
{J-} = The chemigal iz clessified "delectsd,” but the reported concantration valus is axpacied 1o be more uncertain than usual with a potential low bias.

g {LiJ) = The chemical is classified “not detected” wih an expactation that the reportad regulf is more uncertain than usual.
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increasing trend with distance from the outfall indicates that manganese has been leached from naturally
occurring manganese in sediment by reducing conditions caused by the presence of organic material. It is
not known whether this organic material is naturally occurring {organic humus) or HE.

Manganese is occasionally detected above the screening limit in R-25 regional groundwater (LANL 2001,
70295.5; LANL 2001, 71368.5; and LANL 2002, 73712.5), but cormparisons against background have not
been completed. For these reasons, manganese is included as a CMS COPC for Cafion de Valle alluvial
groundwater,

Perchlorate was detected above its screening limit in Cafion de Valle aliuvial groundwater during 2000,
but it has not been detected above the screening limit in later results {through March 2002). Perchiorate
has not been detected in R-25 regional groundwater (LANL 2001, 70295.5; LANL 2001, 71368.5; and
LANL 2002, 73712.5). Due to the low concentration and infrequent detection in alluvial groundwater, it
does not likely pose a contaminant risk to regional groundwater. For these reasons, perchiorate is not
included as a CMS COPC for Caron de Valle alluvial groundwater.

Thallium was detected in 28 percent of samples, but of 1568 samples showing detectable thallium only

2 samiple results exceeded the screening limit. One sample result from R-25 regional groundwater
sampling resulte exceeded the screening limit (LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL
2002, 73712.5), all other results fell below the screening limit, Based on these considerations, thallium is
riot a CMS COPC.

Chloromethane was detected in only 5 percent of groundwater samples in Cafion de Valle. A single
sample exceeded the CMS COPC screening level, All other sample resulis fell below the screening limit.
Chivromethane has not been detected in deep groundwater in R-25, For these reasons, it is not included
as a CMS COPC.

RDX was detected in 73 percent of samplas, with 66 of 69 of samples exceeding the screening limit, TNT
was detected in 3 percent of samples. Of 14 samples with detectable TNT, 5 exceeded the screening
limit. MNX, though detected In only 4 samples, has been detected in deep groundwater in R-25 {LANL
2001, 70205.5; LANL 2001, 71368.5; and LANL 2002, 73712.5), along with RDX and TNT. For these
reasons, RDX, MNX and TNT are CMS COPCs,

B3 Cafion de Valle Alluvial Sediment

in accordance with the CMS COPCs screening criteria set forth in section 3.2, sediment RFI COPCs are
CMS COPCs if the sediment RFI COPCs are either groundwater or surface water CMS COPCs. On this
basis, the alluvial sediment CMS COPC are barium, RDX and TNT. Supporiing data are available in
Tables 8-5 and B-6 and from Appendix G of the Phase Il RFI report (LANL 2003, 77965).

B2 Martin Spring Canyon CMS COPCs

Martin Spring alluvial groundwater and alluvial sediment CMS8 COPCs are bariurn and RDX, RDXis a
CMS COPC for Martin Spring Canyon surface water. In addition, manganese is 2 CMS COPC for Martin
Spring Canyon alluvial groundwater, The selection of CMS COPCs from Phase Il RFI COPCs is
described in this section. Bupporting data are available in the accompanying tables and supporting text
and in the Phase [l RFI report, Appendix G (LANL 2003, 77965},
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Table B-5
Phase lIt RF! Inorganic COPCs in the Cafon de Valle Sediment

Number of
Number | Number Background | Number of| Non- | Pércent Detected
of of | Concentration | Value (BV)* | Detects | Detects |for 20 Samples or
Chemical | Analyses|Detects | Range {(mg/kg)| (mal/kg} | Above BV | Above BV Greater(**}a
Antimony 46 12 mgg,;g;b 28 0.83 ? 16 26
Barium 48 46 34.9 to 37300 127 43 O 160
Baron 48 18 0.799 1o 10.6 — nav nav 39
Cadmium 46 19 | [0.04]to 1.98 0.4 4 4 41
Chromiurm 46 a6 3.5t0 332 10.5 ¥ ] 100
Cobalt 46 46 1.5t017.5 4,73 28 { 166
Copper 48 48 2.84 1 232 11,2 32 0 100
Lead 45 46 5.08 ta 163 187 32 [ 100
WMercury a6 42 10.0038] to [6.2] A i 4 91
Nickel 46 48 2.54 10 40,3 a.38 22 0 100
Selenium 46 12 (.28810 2.02 0.3 11 34 26
Silver 46 44 D.125 o 187 1 40 0 96
“Thatlium 45 16 4.0392 I [1.41 .73 O 30 35
Vanadium 48 A8 8810337 18.7 7 4] 100
Zinc 46 48 20 to 258 0.2 3 0 100

* Source; {Ryti i al, 1998, 59730)

* Source: (EPA 1988, 080213,

a
The peroent deteciion value is calculated based an all analyses taken for a chemical. Resulling values might therefore appear less than

expecied gue io the inclusion of undetects not reparted by this table.

"1

ER2003-0709

11

1 The value in brackets is below deteclion limils, although some chemicals may be detectad af values within this range.
G
ngv = not avalizbie.
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Tabie B-§
Phase Il RFI Organic COPCs in Cafon de Valle Sediment
Percent Detected for
Number of | Number of | Concentration 20 Samples or
Chemical Analyses | Detects Range {mglky) Greater(*)"
A2 6-DNT}4-] 46 22 10.08 to 5] 48
A-4 6-GNTI2- 45 22 0.0383 to [5) 48
Benzo(aipyrene 15 1 [0.0339] to [0.93) P
Benzoic Acid 16 3 02310 [2.3] na
Di-n-butyiphthalate 16 1 {03,058 1o 10.93] ng
Fiuoranthene 16 2 0.0177 to [0.91] 0]
Hexachlorcbenzene 16 1 0.0756 to [0.93] na
HMX 48 33 0.08] to 290 72
Indenc(1,2, 3-cdipyrene 16 1 [0.0339] to [0.93] na
Methyiphenolid-] 18 b 0.141 to [0.93] na
Naphithalens 16 1 10.0334] to [0.83}] na
Pyrens 16 3 0.0187 t0 10,911 na
Pyridine 18 i (.16 to [0.83] na
RDX 45 27 0.0615 to [20) 59
TNT 48 20 008110 18] 43

* Source: (EPA 1989, 08021),

2 The percent detection vaiue is colcuiated based on olf analyses taken tor & chemical. Resulting values might therefore
appear lass than expected due o the inchusion of undetects not reported by this tabls,

e {1 = The value in brackets is below detection limits, athough some chemizats may be detectad at values within this range.
€ pa = not applicable. .
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B2 Martin Spring Canyon Surface Water

Martin Spring Canyan surface waler RFI COPCs that exceed their CMS COPC screening limits are
aluminum, arsenic, barium, lead, manganese, and RDX. Supporting data are available in Tables B-7 and
B-8 and from Appendix G of the Phase Il RFI report (LANL 20038, 77365}.8upporting data are available
from Appendix B and Appendix G of the Phase lll BFI report (LANL 2003, 77865).

Aluminum was detected in 81 percent of samples, of which all 21 samples exceeded the screening limit,
Aluminum was eliminated as an RFl COPC in Canon de Valle surface water because it is Hikely 1o be
naturally occurring (LANL 2003, 77965). A similar analysis for Martln Spring surface water could not be
completed because of a lack of data (number of analyses), Aluminum is listed as an RF1 COPC for Martin
Spring sediment; however, only one sample at a concentration of 17,000 mg/kg exceeded the
background concentration of aluminum (15,400 mg/kg). Given that surface water is derived primarily from
Martin Spring spring water, and that aluminum is not a RFI COPC in spring water indicate surface water s
picking up aluminum from sediment, where it only slightly exceeds background.

Aluminum has occasionally been detected above a CMS COPC standard in R-25 regionat groundwater
{LANL 2001, 70295.5; LANL 2601, 71368.5; and LANL 2002, 73712.5), but a comparison against
background values has not been completed, Aluminum is a constituent of clays and tuff, which likely
serves as a natural source. For these reasons aluminum is eliminated as a CMS COPC for Martin Spring
Canyon surface water and groundwater,

Arsenic was detected in 27 percent of samples, of which 1 unfitered of 7 samples showed results above
the screening limit. Ir addition, arsenic in Mardin Spring Canyon surface water did not exceed a screening
limit for filtered samples. A lack of data quantity inumber of analyses) precluded a geochemical analysis
against background for arsenic in Martin Spring Canyon surface water. A geochemical analysis against
background eliminated arsenic from Cafion de Valle surface water, groundwater and all springs, including
Mariin Spring, which is a primary source of Mariin Spring Canyon surface water. Arsenic is listed as a
Mariin Spring Canyon sediment RF| COPC, where 7 samples exceeded the background concentration of
4 mg/kg and the maximum detected arsenic concentration was 10 mg/kg. There are no known
anthropogenic sources for arsenic, Finally, arsenic on occagion exceeds the CME COPC groundwater
standard in regional groundwater, but not consistently (LANL 2001, 70285.5; LANL 2001, 71368.5; and
LANL 2002, 73712.5). For these reasons, arsenic is eliminated as a CMS COPC in Martin Spring Canyon
surface water.

Batium was detected in 100 percent of surface water samples, but only 1 sample exceeded the screening
timit, Other results, which are below the barium screening limit, are consistent with Martin Spring barium
concentrations, from which Martin Spring Canyon surface water is primarily derived. For these reasons,
barium is not included as a CMS COPC for surface water in Martin Spring Canyon.

Lead was detected In 54 percent of samples. Of samples with detectable lead, three of 14 samples
exceeded the screening limit. Only one filtered sample for lead exceeded a screening limit for surface
water. A lack of data quantity {number of analyses) preciuded a geochemical analysis against
background for lead in Martin Spring Canyon surface water. A geochemical analysis against background
eliminated lead from Canion de Valle surface water. Lead did not exceed a soreening limit in R-25
regional groundwater (LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002, 73712.5). For these
reasons, lead is excluded as a CMS COPC.
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Phase Il RF1 Martin Spring Canyon Surface Water Inorganic COPCs

Table 8-7

NMWQCC EPA Region 6| Exceeds |Percent Detected fo
Standard | EPAMCL | Tap Water |Screening| 20 Samplesor
Chemical Sample Concentration {ug/l) {pagiL) {ug/l) PRG {ug/L) Limit Greater”
b ¢d 0
Alurninum Max. Detecled Valug 21600 (J? 5000 - 50 na Yes 81
Max, Undetecied Value 218 (U) 5000 50 na Yes
Antimorny Max. Detected Value 53 0P na 6 na No 12
Max. Undetected Value 33 na & né Yes
h
Arsenic Max, Detected Valus 75.1 10{1 10 na Yes o7
Max. Undelecled Valus 4.5{ 100 10 na No
Barium Max. Detected Vaiue B560 1000“ 2000 na Yes 100
Boron Max. Detectad Value 2530 750° nay" na Yes 100
s
Cobalt Max. Detacted Value 136 5{36 nav na Yes 4%
#ax. Undetscted Value 24(0) 50 nav na Mo
. 4861 15 Y
Lead Hax, Detected Value 6 Seh na es 54
Max. Undefected Value 2.3 {U) 50 15 na No
Max. Detected Value 86800 28@1 50 na Yos
Manganase - 52
Max. Undetected Value 3.7 (U) 200 50 na No
Max. Detected Value 1.1 (}.7"7k 2 na Yes 12
Mercury -
Max. Undetected Valua 0.1 {U} 0.77 na No
‘ Max. Delected Value 38.3 5¢ 50 na Yes
Selenium . 31
Max. Undetected Value 4.5 {0 5 50 na No
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Table B-7 {continued)
Phase HI RFI Martin Spring Canyon Surface Water Inorganic COPCs

NMWQCC EPA Region 6| Exceeds |Percent Detected for
Standard | EPAMCL | Tap Water |Screening| 20 Samples or
Lhemical Sampie Concentration (ug/L) {ra/Ly {no/L} PRG {ug/L) Limit Greater”
Thallium Max. Detected Value 0.0813 (J) na 2 na No g
Max. Undetected Value 45 (L) na 2 na Yeos
Vanadium Max. Detected Value 111 ’€$ﬁd nav na Yos 85
Max. Undetected Value 3.91 (U) 100° nav na No

Sources: 20 NMAC 6.2.3103, “Standands for groundwater of 10,000 mgll TDS concentration of les,” Parts A, B and C; EPA 2002, 7687 1; EPA 2003, 76867, and EPA 1959,
08021,

2 The percert detection value is calculated based on aff analyses taken for a chemical. Resulling values might therstore appear Iass than expested due 10 the inclusion of
bt’Jﬂ = The chembval is slassifiod "detected,” but the reported concentration value is expeacisd to be more uncertain then usual with a potential high bias.

NMWQCC Groundwaler Stendard for rigation Use {20 NMAG 6.2 3103

NMWQCC Surface Water Standand for Livesiack Watering {20 NMAC €.4.800).

[ TR v S}

na = pot applicable.

{{) = The chemical is dassified "undelected.”

{1 = The chemical is classified “delocted,” but the reporfad conceniration value is expected to be more uncertain than usual.
NMWQCC Groundwater Humen Health Standard {20 NMAC 6.2.3103).

oo™

irsav = not availabie.
! NMWQCC Groundwater Othar Standards for Domaestic Water Supply (20 NMAC 6.2.3103).

k NMWQCC Surface Water Standand for Wildlife Habitat (20 NMAC 6.4.900).
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Table B-8

Phase Il RFl Martin Spring Canyon Surface Water Organic COPCs

Percent Detected

NMWQCC EPA Region 6 | Exceeds
Standard EPA Tap Water | Screening | for 20 Samples or
Chemical Sample Concentration {ug/L) (ng/L) MCL(ug/L) | PRG {ug/L) Limit Greater”
Max. Detected Value 200 navb nav 0.61 Yes d
RDX na
Max. Undetected Value 1 (U)c nav nav 0.61 Yes

Sources: 20 NMAC 6.2.3103, “Standards for groundwater of 10,000 mg/l TDS concentration or less,” Parts A, B and C; EPA 2002, 76871; EPA 2003, 76867; and EPA 1989, 08021.

a . . .
The percent detection value is calculated based on all analyses taken for a chemical. Resulting values might therefore appear less than expected due to the inclusion of undetects not

reportad by this-table,

b .
nav = not available.

c
(U} = The chemical is classified "not detected.”

na = not applicable, sample count less than 20
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Manganese was detecled in all samples and exceeded its screening limit in 13 of 24 samples from Marfin
Spring Canyon surface water. The presence of manganese in surface water above the screening limit is
likely related to the dissolution of manganese as a result of the reducing conditions caused by organic
material, either naturally occurring or HE, The situation is similar to that found for Cafon de Valle alluvial
groundwater, but the percentage of samples showing detectable manganese that exceed the screening
limit was much higher for Cafion de Vatle alluvial groundwater, Occasionatlly, manganese is detected
above the CMS COPC screening limit in regional groundwater {LANL 2001, 70235.5; LANL 2001,
71368.5; and LANL 2002, 73712.5), but comparisons against BVs have not been completed. For these
reasons, manganese is not included as a CMS COPC for Martin Spring Canyon surface water,

ROX was detected in 12 of 15 samples, Of the 12 samples showing detectable RDX, all samples
exceeded the screening limit. For this reason, RDX s a CMS COPC.

B2.2 Martin Spring Alluvial Groundwater

The Martin Spring Canvon groundwater RFI COPCs that exceed their CMS COPC screening limits are
aluminum, arsenic, barium, beryiliurn, cadmium, chromium, lead, manganese, mercury, perchiorate,
thalfium, zinc, and RDX, Supporting daia are available in Tables B-@ and B-10 and in Appendix G of the
Phase Il AFI {LANL 2003, 77965).

Aluminum and lead have previously been eliminated as CMS COPCs in Martin Spring surface wafer in
the previous section; these elements are also likely to be naturally occurring in Martin Spring alluvial
groundwater, given that groundwater and surface water are primarily derived from Marlin Spring water. As
discussed in the previous section, these elements are not CMS COPCs with respect to R-25 regional
groundwater, For these reasons, they are eliminated as aliuvial groundwater CMS COPCs in Martin
Spring Canyon.

Arsenic was defected in 32 percent of samples. Of 22 samples showing detectable arsenic, 5 sample
results exceeded the screening limit. Arsenic on occasion exceeds the CMS COPC groundwater standard
in regional groundwater, but not consistently (LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL
2002, 73712.5). For these reasons, arsenic is sliminated as a CMS COPC in Martin Spring Canvon
alluvial groundwater.

Barium was detected in 100 percent of samples, of which 5 of 30 samples exceeded the screening limit.
Barium is included as a CMS COPC on this basis.

Beryllium was detected in 63 percent of samples, of which 3 of 19 samples results exceeded the
screening fimit. Beryllium has been detected only once above the screening limit in R-25 regianal
groundwater ({LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002, 73712.5). For these reasons
berylliurm is not a CMS COPC.

Cadmium was detected in 37 parcent of samples, of which 4 of 11 sample results exceeded the
screening limit. All filtered sample results were below the CMS COPC screening limit. Cadmiumis not a
CMS COPCs with respect to R-25 regional groundwater (LANL 2001, 70295.5; LANL 2001, 71368.5; and
LANL 2002, 73712.5). For these reasons cadmium is not included as a CM8 COPC.

Chromium was detected in 83 percent of samples, of which 2 of 25 exceeded the screening limit.
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Table B-9
Phase I RFI Martin Spring Canyon Alluvial Groundwater Inarganic COPCs

Percent Detected for

NMWQCC EPA Region 6| Exceeds
Standard | EPAMCL | Tap Water |[Screening| 20 Samples or
Chemical Sample Concentration {ugiL} {ng/l) {pail} PRG {ugil.) Limit Greater”
i) g g g
Aluminurm Max, Detected Value 530000 ()" 5000>° 50 na® Yes 100
H
Arsanic Max. Detected Value 132 si}ﬁg 10 na Yes 12
Max, Undeteoted Value 4 i 100 10 na No
Barium Max. Detected Vaiue 38000 (J) 1000’ 2000 na Yes 100
. Max. Detected Valus 78 na 4 na Yoy
i
Beryliium Max. Undetected Value 0.22 {U) na ) na No 63
c )}
Boron Max. Datacted Value 2250 750 nav ng Yos 93
|Max. Undetected Value 500 () 750° nav na No
i f
Cadmium Max. Detected Valus 70 (J+) 1{}{ 5 na Yes 37
Max. Undetectad Value 0.92 (L} 10 5 na No
!
Chromium Max, Detacted Value 1200 50; 100 na Yes 83
Max. Undetected Value 4 50 100 na No
£
Cobat Max. Detected Value 125 59.; nay na Yés 60
Max. Undetected Value 380 (U} 50 nav na You
Max, Detected Value 860 500° 1000 na Yes
Copper 3 80
Max, Undgtected Value 56.8 (U} 500 1000 na Na
f
Lead Max. Delected Value 8h5 50; 15 na Yes 83
Max. Undetecied Value 3.53 () 50 15 na No
Manganese  |Max. Detected Vaiue 37000 {J) 200 50 na Yes 100
Mercury Max, Detected Value 4.1 ﬁ.?Y: 2 na Yes a0
Max. Undelected Vaiue 0.34 () 0.77 2 na No
[
Nicke! Max. Detected Value 450 200 nav na Yes 77
Max. Undstected Value 40 (U) 200" nav na No
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Table 8-9 {continued)
Phase Il RFI Martin Spring Canyen Alluvial Groundwater Inorganic COPCs

Percent Detected for

NMWQCC EPA Region 6| Exceeds
Standard | EPAMCL | Tap Water | Screening 20 Samples or
Chemical Sample Concentration (ng/L) {ugfl) {pgit) PRG (ugil) Limit Greater”
;
Perchiorate Max. Detecled Vahe 17 4; nav na Yes na
Max. Undetected vValue 4186 {U) 4 nav na Yes
k
Selenium Max. Detected Value 296 {(J+} 5k 80 na Yos 17
Max. Undetected Value 8 uy" 5 50 na Yes
f
Siver Max. Detected Value 28 505 100 na MNo n
Max. Undetected Value 160 (L) 50 100 na Yas
. Max, Detected Value 6.16 na 2 na Yes
Thatfium Max. Undetected Value 38 (U} na 2 na Yes 23
d
Vanadium Max. Detected Value 1100 10&5 nav na Yes 93
Max, Undetected Value 84 () 106 nav na No
Zine Max. Detecled Valug 6500 10000 5000 na Yos 80
Max. Undetected Value 43.9 (U 10000 5000 na No

Sources: New Mexico Administrative Code [NMAG] {20 NMAC 6.2.3103). "Standards for groundwater of 10,000 mg#A TDS concentration of less,” Parls A, B, and C; (20
NMAC 6.4.800). "Standards applicable to atiainable or designated uses urlass otherwise specified in 20.6.4.101 through 20.6.4,.850 NMAC,"; ERA 2002, 76871; EPA
2003, 76067, CPA 18808, (B0Z1; and California DWS 2003, 76862,

8 “Tha percent datection vahee is calculated based on all analyses taken for 8 chemical, Resulting values might thersfore appear less than expected due o (he inclusion
{3} = The chemical is classified "detected,” but the reported concentration value is expecied to be more unceriain than usual,

NMWQCC Groaundwater Standard for Inigation Use (20 NMAC 6.2.3103}

NMWQUCC Surface Water Stancdard for Livestock Watering {20 NMAC 6.4.800).

na = not applicable.

NMWIICC Groundwater Human Health Standard (20 NMAC 6.2 3103).

%) = The chemical is classified "undetected.”

_ hav = rot available.

f{,ii»} = The chemical is classified “detectsd,” bul the reported concentration value is expected to be more uncertain than usual with a potential high biag,
} NMWQCC Groundwater Other Standards for Domestic Water Supply {20 NMAC 6.2.3193),

K NMWQOC Surface Water Standard for Wildlite Habitat {20 NMAC 6.4,300).

' 2003 California DHS Action Level.

m
{UJ} = The chemical is ¢lassified "undetected” with an expectation that the reported result is more uncertain than usual,

® o oo
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Table B-10

Phase i RFI Martin Spring Canyon Aliuvial Groundwater Organic COPCs

NMWQCC EPA Region 6| Exceeds |PercentDetected for
Standard | EFAMCL | Tap Water | Screening 20 Samples or
{hemical Sample Concentration {ua/L} {(pgil} {ugiL) PRG (uoiL) Limit Greater”
Max. Detectad Value 23 navb nay 0.61 Yes ¢
RDX - ha
Mayx. Undetected Value 1{Uy Hav nay 0.61 Yes

Sources: 20 NMAC §.2.3103, “Slandards for groundwater of 10,600 mg!! TDS concentration of less,” Paris A, B and C; EPA 2002, 76871; EPA 2003, 78867 and £PA 1983, 08021,

a
The percent detoction value is calculated based on 2l analvsas taken for 2 chemical, Resuling values might therefore appear less than axpected due to the inclusion of undetects not

reporied by thig table.

b nav = not avallable.

¢ na = not applicable becayse number of samples is less than 20
d
{U) = The chemicat is classified "not detected ”
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CMS Report

Moreover, all filtered chromium groundwater sample resulis were below the CMS COPC screening limit.
Finally, chromium did not exceed the screening limit in R-25 regional groundwater (LANL 2001, 70295.5;
LANL 2001, 71388.5; and LANL 2002, 73712.5). For these reasons, | is excluded as a CMS COPC,

Manganese was detecied in 100 percent of samples. Of 30 sampies with detectable manganese, 24
sample resufts exceeded the screening limit. lts presence within aliuvial groundwater, which is in intimate
contact with sediment containing manganese within background, strongly indicates that manganese Is
most likely naturally occurring; however, the high fraction of samiple results that exceed the screening limit
suggest that manganese has dissolved from sediments as a results of reducing conditions caused by
organic material, either naturally occurring or HE. Occasionally, manganese is detected above the CMS
COPC screening limit in regional groundwater {LANL 2001, 70295.5; LANL 2001, 71388.5; and LANL
2002, 73712.5), but comparisons against background has not been completed. For these reasons,
manganese is included as a CMS COPC for Martin Spring Canyon aliuvial groundwater,

Mercury was detected in 40 percent of samples, of which 2 samples of 12 exceeded the screening Hmit.
All filtered sample results were below the screening limit. Mercury is not a CMS COPC with respect to
R-25 regional groundwater (LANL 2001, 70285.5; LANL 2001, 71368.5; and LANL 2002, 73712.5). For
these reasons mercury is exciuded as a CMS COPC.

in 2000, perchlorate was detected once above the screening limit. All other sample resulis were below the
detection limit. Perchlorate has not been detected in R-25 regional groundwater (LANL 2001, 70265.5;
LANL 2001, 71368.5; and LANL 2002, 73712.5). For these reasons, it is exciuded as a CMS COPC.

Thallium was detected in 23% of altuvial groundwater samples, of which 3 of 7 sample results exceeded
the screening limit; no filtered sample resulls exceeded the screening fimit. One sample result from H-256
regional groundwater sampling resuits exceaded the scresning limit (LANL 2001, 70285.5; LANL 2001,
71368.5; and LANL 2002, 73712.5); all other results fell below the screening limit. For these reasons,
thallium is not included as a CMS COPC for Marlin Spring Canyon alluvial groundwater.

Zine was detected in B0 percent of samples, of which 1 of 24 sample results exceeded its screening limit
In one sample. Al filered sampla results fell below the scresning Himit. Moreover, zing is not a CMS
COPC with respect 1o regional groundwater {LANL 2001, 70285.5; LANL 2001, 71368.5; and LANL 2002,
73712.8}, For these reasons, zinc is excluded as a CM3 COPC for Martin Spring Canyon alluvial
groundwater.

RDX was detected in 4 of 14 samples, of which two excesded the screening limit. RDX is a CMS COPC
with respect io regional groundwater (LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002,
73712.5), and is included as a CMS COPC.

B2.3 Martin Spring Canyon Alluvial Sediment

Martin Spting Canyon sediment RFI COPCs that ars included as Martin Spting groundwater and surface
water CMS COPCs are bariurn and RDX. These are also Martin Spring Canyon alluvial sediment CMS
COPCs Supporting data are available in Tables B-11 and B-12 and in Appendix G of the Phase Hl RFl
{LANL 2003, 77965).

B3 Springs

CMS COPCs for springs in Cafion de Valle and Martin Spring Canyon are RDX and TNT. The selection of
CMS COPCs from Phase il RFE COPCs is described in this section. Supporting data are available in the
accompanying tables and in the Phase Il RFI report, Appendix G (LANL 2003, 77965).
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Tahle B-11
Phase | RFl Incrganic COPCs in Martin Spring Sediment
Number Percent
Background | Number | of Non- | DPetected for
Number of |Number of] Concentration | yaiue (BV)* lof Detects| Detects | 20 Samples or

Chemical | Analyses | Detects | Range fmg/kg)®| (ma/kg) |Above BV|Above BV| Greater(*)"
Alumirum 20 20 8500 to 17000 15400 1 g 160
Arsenic 20 20 2.61t0 10 3.98 7 ¢ 100
Barium 20 20 86 to 1700 127 14 O 100
Boron 20 18 10.0726]° to 43 nav’ nav nav 80
Cadmiun 20 20 0048 o 1 0.4 ) 0 100
Chromium 20 20 5.2 030 10.5 7 0 0
Cobalt it 20 2891058 4,73 2 4 100
Copper 20 20 4.8 10 100 11.2 7 g 100
Laad 25 20 1110 120 18.7 9 0 100
Meroury 20 20 004210 2.3 0.1 18 0 100
Setenium &0 20 0.258 1o 1.58 0.3 19 t] 100
Silver 20 20 131022 1 20 0 100
Vanadium 20 20 9.110 36 18.7 3 0 100

* Soume: Ryti, R., Longnsre P, Broxton D, Reneau S, McDonald E. 1988, “Inonganic and Radibnuciide Background Data for 8uils,

Canyon Sediments, and Bandelier Tulf 2t Los Alamos National Laboratory”. Los Afamos National Laboratory report LAXUR-98-4847. Los
Alamos, New Mexico.
{**)Source: EPA (US Environmental Protection Agency). 1989, "Risk Assessment Guidance for Superfund Human Health Exaluation
Manuat, Part A" Section 5.8.3, Evaluate Frequency of Detection, July 1989, (EPA 1989, 08021},

8 mg/kg = milligrams per kilogram.

b The percent detection value is caleulated based on ol analyses teken Tor a chersigal. Resulting values might therefore appsar less than
expected due tu the inclusion of undstects not reported by this table.,

€ [1= The value in brackets is below getection fimits, 2ithough some chemicals may b delected at values within this range.

nav = not available

December 2003
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Tahle B-12
Phase il RF] Organic COPCs in Martin Spring Sediment
Percent
Detected for 20
Number of | Number of | Goncentration Range| Samples or
Chemical Analyses | Detects {mgfkg)” Greater(*)°

Amino-2,6-dinitrotoluens(4-] 20 6 0121 0.36 30
Amino-4 B-dinitrotoluenel2-] 20 10 0.038 to 0.37 50
Benzo{ajanthracene 5 3 [0,0373]G 0 0,31 nad
Benzofaipyrene 5 3 10.0336) 10 0.38 ng
Benzolbifuoranthene 5 3 10.03621 0 0,43 na
Benzol{g.hiiperviene 5 2 [0.0476} 0 0.15 fia
Benzo{kifluoranthens & Z [0.04381 fo 0.37 na
Benzoic Acid 5 1 [0.02563] o [0.0438] na

. 3 2 0.025 to [0.37] nas
Bi hexyl)phthalat

is(2-ethyihexyljphinalate 5 1 5.041 to [0.0886] na
Chrysens 5 2 £0.0528] v 0.37 na
Fluoranthene 5 2 [0.03671 10 0.69 na
Indeno{1,2,3-cdipwrene 5 2 [0.0468] i; £.18 na
Phenanthrene & 2 [0.05641 10 0.4 na
Pyrene 5 3 [0.0305] 0 5. 89 na
RDX® 20 4 0.13 10 0.92 20
Trinitrotoluene]2,4,6-) 20 & 01401 40

{*)Source: EPA {US Environmental Protection Agency). 1389, "Risk Assessment Guidance for Superfund Human Health
Evaluation Manual, Part A" Bection 5.8.3, Evaluate Frequency of Detection. July 1988, (EPA 1389, 08021}

® gl = milligrams per kiogram.

b . s . . .
The pareent delection value is caloulated based on afl analyses taken for a chenical. Resulling vaiues might therefore
appear less than expetted due 1o the inclusion of yundeigels not reported by this table,

[+
[ 1= The value in brackets is below detection limits, although seme chemicals may te detected at vatues within this range.

d
na = not applicatde.

 RDX = Hexahydro-1,3,5-trinitro-1,3, S-trlazine.
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The BFi COPCs that exceed their CMS COPC screening limit are barium, mercury, nitrate-nitrite as N, .
perchiorate, thallium, uranium, RDX, and TNT. Supporting data are available in Tables B-13 and B-14
and in Appendix G of the Phase Ill RFI (LANL 2003, 77965).

The springs Phase [l data set covers all springs in Cafion de Vaile and Martin Spring Canyon, including
SWSC Spring, Buming Ground Spring, and Madin Spring. Currently, only Burning Ground Spring is
flowing.

Barium exceeded the CMS COPC screening limit (1000 pg/l) only once in 193 sample results,
Concentrations of barium in springs have been relatively consistent, in the 100 to 300 pug/L range. Barium
has been detected in R-25, though concentrations are at least a factor of 10 lower than the screening fimit
(LANL 2001, 70295.5; LANL 2001, 71388.5; and LANL 2002, 73712.5). For these reasons it is not
included in the list of CMS COFCs for springs.

Mercury was detectad in B percent of samples, of which 1 of 12 exceeded the screening limit. Mercury is
not a CMS COPC with respect 1o R-25 regional groundwater (LANL 2001, 702585.5; LANL 2001, 71368.5;
and LANL 2002, 73712.5). For these reasons mercury is excluded as a CMS COPC for springs.

All analytical results for nitrate-nitrite as N fell below the screening limit at Buming Ground Spring. At
Martin Spring, 2 of 31 sample results gxceeded the screening limit, At SWSC Spring, 2 of 23 samples
exceeded the screening limil. In addition, nitrate-nitrite as N is not a CMS COPLC with respect to regional
groundwater (LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002, 73712.5). For these reasons, it
is therefore eliminated as a CMS COPC,

According to the Phase Ul RFI data for the springs, perchiorate was detected above its screening limit in
14 of 70 samples from SWSC Spring, Burning Ground Spring, and Martin Spring during 2000-2001.
Sample results from 2002 did not exceed the screening limit. Moreover, perchlorate has not been
detected in R-25 regional groundwater (LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002,
73712.5). For these reasons, perchiorate is not included as a CME COPC for springs.

Thallium was detectad in 28 percent of samples, of which 5 of 56 sample results exceeded the screening
fimit. One sample rasult from R-25 regional groundwater sampling results exceeded the screening limit
(LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002, 73712.5); all other resulls fell below the
screening limit. For these reason, thallium is eliminated as a CMS COPC for springs.

Uranium was detected in 69 percent of samples. One sample {of 43} was equal 1o the screening limit, with
alt others below the screening limit. Uranium is not a CM8 COPC with respect to regional groundwater
{LANL 2001, 70295.5; LANL 2001, 71368.5; and LANL 2002, 73712.5). For these reasons, uranium is
excluded as a CMS COPC,

Both RDX and TNT are presertt in springs water, although TNT excesded its screening litnit only once in
springs water. RDX exceeded its screening limit in all sample results. Both compounds are present in
regional groundwater (LANL 2001, 70295.5; LANL 2001, 713688.5; and LANL 2002, 73712.5), For these
reasons, RDX and TNT are included as CMS COPCs,
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Tabie B-13
Phase {l RFI Inorganic COPCs In Springs
NMWQCC EPARegion 6 | Exceeds |Percent Detected for
Standard | EPAMCL | Tap Water PRG | Screening | 20 Samples or
PO} a
Chemical Sample Concentration (pg/L} {ug/L) {ug/L) {uofl) Limit Greater
b c
Antimony Max. Dotected Value 4.7 {J}é na 8 na ) 16
Max. Undelected Value 20 (L} na & na Yes
Barium Max. Datectod Value 1310 1000° 2000 na Yes 100
f g
Boron Max, Detected Value 2840 ?5&{ nay na Yo 76
Max. Undetected Value 500 (U} 750 nay na No
Cesium Max. Detacted Value 500 nav nav nayv nay g
Max. Undelected Value 500 41 nav nav nav nav
h
Cyanide (Total) Max. Detected Value 32{h 5«;; 200 na No na
Max. Undetected Value 13 (U} 5.2 200 na Yes
Max. Detected Value 1 0.77 2 na Yes
Mercury - 6
Max. Undelected Value 0.2 {) 0,77 2 na No
&
Nitrate-Nitrite a5 N Max. Delected Value 3800000 10{%{3(23 nav na Yes o7
Max. Undetected Value 100G (L) 18000 nav ra No
i
Parchlorate Max. Detected Value 17.5 4; nav na Yes 11
Max, Undetected Value 958 (U} 4 Hav na Yes
Rubidiurm Max. Delecled Valus 7000 nay nav nav nav na
Max, Undetected Value 504 (L) nav nav nav nay
Thallium Max, Detected Value 7.1{% na 2 na Yes 28
bMax, Undetected Value 7.6 {U na 2 na Yes

voday



Table B+13 (continued)
Phase lll RFl Inorganic COPCs in Springs
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NMWQCC EPA Reglon 6 | Exceeds (PercentDetected for
Standard | EPAMCL | Tap Water PRG | Screening | 20 Samples or
Chemical Sample Concentration (ug/L) (pg/L) {ug) (ng/L) Limit Greater’
2]
Uranium Max. Detecled Value 60 8000 30 na Yos .
Max. Undetected Value 126 (U) 5000° 30 na Yes

Sources: 20 NMAC 6.2.3103, “Standards for groundwatar of 10,000 mgi TDS concentration or less,” Parts A, B and C; EPA 2002, 76871; EPA 2003, 76867;
EPA 1888, 08021; and Califomnia DHS 2003, 76862.

8
The percent detection vaiua is caloulated based on all analyses taken for a chemical. Resuting values might thersfore appear less than expacted due to the indusion of undetects not

reporied by this table,

B . .
31 = The chamical is classified "defected,” but the reported concentration value is expecied ko be more uncertain than usual.

© ng = ot applicable.
d

{3} = The chemical is cfassified “undetected ”
NMWGCC Groundwater Human Health Standend {20 NMAC 6.2.3403).
NMWOCC Groundwater Standard for lrigation Use 20 NMAC 6.2.3103).

™

nav = not available.

= &

NMWQCC Surface Water Standard for Wildife Habitat (20 NMAC 6.4 9003,
]

NMWQCC Sroundwater Other Standards for Domasiic Water Supply {20 NMAC 6.2.3103).
12003 California DHS Action Level.
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Table B-14
Phase Il RFI Organic COPCs i Springs
NMWGCC EPA Region 6 | Exceeds | Percent Detected
Standard | EPAMCL | Tap Water PRG | Screening | for 20 sampfs or
Chemical Sample Concentration {ug/L} {ngfL) {ngil) _{uatt) Limit Greater
b
Dinitrobenzene(1,3-] Max. Detected Value 1.1 nav nav a7 No 5
Max, Undetecled Value 20 {U}s nav nav 3.7 Yes
Nitrobenzene Max. Detecled Value 2.4 gJ}é na’ nav 34 No 3
Max. Undetected Value 200 (L) na nav 34 Yes
RDX Max. Detected Value 30 gy | nav nay 061 Yes 08
Max. Undetected Value 91.3 {U&}g nav nav 0.61 Yas
INT Max. Detacted Value 3 nav nav 2.2 Yes 5
Max. Undetected Valus 20 (U nay nav 2.2 Yes

Sources: 20 NMAL 6.2.3103, “Standards for groundwater of 10,000 mg/l TDS concentration or iess,” Parts A, B antd £; EPA 2002, 76B71; EPA 2003, 78867, and EFA 1589,

0Ba21.

a
The percent detection value is calctlated based on zll analyses taken fer a chemical. Resulting vaiues might therefore appear less than axpected due to the Inclusion of

b
navy = not avaiigbie.

na = not applicabls.

™ @ O D

{L)) = The chemical is dassified "no! detected.”
{}) = The chemical is classifisd “detectsd,” bul the reported concentration valus is expected to be more uncertain than usual.

g {UJ} = The chamical (3 classified "not detected” with an expeciation that the reported result is mors uncertain than usual,

{J+} = The chemical is classified “detectad,” but the reported contentration valus is sxpected lo be more uncertain than usual with a polential high bias,
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Corrective Measure Alternative Cost Estimates



Appendix C 1
Table of Contents

. Table Title

C-1  Summary of Alternative Costs

C-2 Labor Rates for Comrective Measure Alternative Cost Estimates

C-3  Unit Costs for Comective Measure Alternative Cost Estimates

C-4  Outfall Source Area Soil Removal (Alternative 1.1) Cost Estimate

C-5 Outfall Source Area 17-foot Surge Bed Excavation and Cap Maintenance (Alternative 11.1) Cost Estimate
C-6 Outfall Source Area 17-foot Surge Bed Grouting and Cap Maintenance {Alternative 11.2) Cost Estimate
C-7  Cuftfall Source Area Settling Pond Cap Maintenance (Alternative 11.3) Cost Estimate

C-8 Sediment Excavation with Storm Water Filters for Springs (Alternative 11.1) Cost Estimate

C-9 PRB Installation and Storm Water Filters for Springs (Alternative 111.2) Cost Estimate

C-10 Groundwater Interceptor Trenches and Central Treatment (Alternative 111.3) Cost Estimate

C-11 Storm Water Filters for Springs {Component of Alternatives Il1.1 and 11l.2) Cost Estimate
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Table C-1

Summary of Alternative Costs

C-11

Site Area

Alternative
Number

Description

Capital
Costs

30 Year
O&M Costs
(NPV)

Total Cost
(NPV)

Outfall source area,
excluding settling pond

i1

Soll removal and oft-site
disposal .

$ 162,000

N/A

$ 162,000

Outfall source area settling
pond 17-foot surge bed

11

Excavation and offsite
disposal of the 17-ft
surge bed and
replacement/maintenanc
e of the existing cap

$ 283,000

$ 105,000

$ 398,000

n.2

In situ grouting of the
surge beds and
maintenance of the
existing cap

$ 211,000

$ 105,000

$ 316,000

1.3

Maintenance of existing
cap and no action for the
surge beds

N/A

$ 105,000

$ 105,000

Canyon springs and alluvial
system

1

Sediment excavation
and offsite disposal, with
storm water filters for
springs

$ 8,899,000

$ 626,000

©

9,525,000

mn.z2

Natural flushing of
sediments coupled with
PRB (ZVI and calcium
sulfate) alluvial
groundwater treatment
and storm water filter
treatment for springs

$ 2,069,000

$ 1,597,000

$ 3,666,000

.3

Natural/induced flushing
of sediments and
recovery of spring and
groundwater (by
interceptor trenches)
and treatment in a
central treatment system

$ 1,115,000

$ 2,640,000

-]

3,755,000

N/A = not applicable

C:\Projects\L ANLTA 16 CMS\AHternative Cost Estimates\Main Cost Estimate File 4 (QC changes made)
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Labor Rates for Corrective Measure Allernative Cost Estimates

l.abor Category

LANL Project Manager
LANL H&S

Program Manager
Projecl Manager

Senior Engineer

Project Engineer

Senior Scientist

Junior Engineer

Junior Scientist
Permitting Specialist
Draflsman

Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Field Supervisor

Field Engineer

Field Equipment Operator
Field Driver

Field Technician

Field Laborer

Field Craft Labor

Field Electrician

Field Equipment Operator - PT

Field Driver - PT
Field Technician - PT
Field Laborer - PT
Figld Craft Labor - PT
Fieid Electrician - PT

CrProiects\LANLITA 16 CMSWlieralive Cost EstimatesMain Cost Estimate File 4 (QC changes made)

Table C-2

Loaded Rate, $thour
175
100
120
110
100

75
100
60
5%
70
55
45
g5
40
85

70
75
50
45
45
35
50
65
25
22.5
22.8
17.5
25
325

c-2-1
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Table C-3

Unit Costs for Corrective Measure Alternative Cost Estimates

Equipment

Item

Excavator

Backhoe

Dumptruck

Pickup

Generator

Portolet

HDPE fushion machine

Description
42,000 Ib
JD710

30 ton, offroad
utility

Skw

Materials

Description Unit of Measure (UOM)

Peastone ton

Backfill, engineered {on

GAC b

GAC disposal drum

2-inch HDPE, SDR 11 foot

Bulk IX change/disposal b

Bulk GAC change/disposal |b

Analytical

Method Description
8330 HE soil/water
8260 VOC soil/water
8270 SVOC soiliwater

RCRA 8 metals

metal prep

banum

manganese

iron

Soil Disposal

Iitem Unit of Measure (UOM)

Nonhazardous ton

Barium hazardous ton

Energy
tem
Electric power

C:\Projects\ ANL\TA 18 CMS\Wlternative Cost Estimates\Main Cost Estimate File 4 (QC changes made)

Unit of Measure
kwh

C-3-1
Rate, $/Month Source
3044 Hertz
4152 Hertz
7040 Hertz
400 Hertz
350 Heriz
71 NM Chemical
1200 Crowe
Unit Cost, $/UOM Source
24 LaFarge
10 LaFarge
2 estimated
500 Rinchem
0.5 CSR
1.5 estimated
2 estimated
Cost, $ Source
210 Pinnacle Laboratories
160 Pinnacle Laboratories
180 Pinnacle Laboratories
105 Pinnacle Laboratories
16 Pinnacle Laboratories
16 Pinnacle Laboratories
16 Pinnacle Laboratories
16 Pinnacle Laboratories
Unit Cost, $/UOM Source
52 MDA P
265 MDA P
Unit Cost Source
0.1 estimated
111252003




Table G4 G
Outfal Source Area Soll Removal (Altemative 1.1} Cost Estimate

Assumnptions

1. A residual 303 volume of 100 cy is assumed, with o density of 1.5 tons per cy.

2. All sofl is nonhazardous, and will be trucked to Albuquergue for landfiling.

3. Costs to WM Rio Rancho were $52/%on tumkey {irucking, tipping fees elc ), does not include preparstory work, sampling
ete, and are based on the completed MDA P project.

4. Heavy equipment for 1 backhoefloader and 1 dump bruck,

5. A sample frequency of 1 sample per 100 cy is used for landfill WAC sampling.

6. Project duration for soll removal is 2 weeks

7. 150 tons of nonhazardeus waste for disposal is generated.

8. The discount rate for the NPV calculation is 5%.

8. Mew Mexico Gross Receipts Tax is 5.8125%.

10, All costs for this alternative are capital instaliation costs; there are no D&M costs,

[

(Phase | & Ji Preliminaly and Final Plans, Cosi Estimates (Year 1)

YA dr M e

Task 1 Project Plans $ 8,760
Office Labor Rate Hours Subtotai $ 8,750
LANL Project Manager 175 4 3 700

LANL H&S 100 4 % 400

Program Manager 120 5 -

Project Manager 116 83 880

Sendor Engineer 100 40 % 4 (00

Project Engineer 75 3 -

Senior Scientist 10 18 § 1,600

Junior Engineer &0 $ -

Junior Stientist 55 3 -

Permitting Specialist 70 5 -

Eraftaman 55 83 440

Word Processor 45 8 § 380

Cluahty Assuranie 55 2% 1Mo
Adminisirative Assistant 40 -3 -
Cost/Schedule Enginger 85 4 % B0

Task 2 Safety Plan 3 5,370
Office Labor Rate Hours Subtotal $ 5370
LAKL Project Managar 175 23 350

LANL HAS 100 4 % 400

Program Manager 120 $ -

Project Manager 140 4 % 440

Seunior Engineer 100 $ -

Project Enginear 75 16 % 1,200

Senior Sclentist 100 $ -

Junior Engineet 60 40 & 2400

Junigr Scientist 55 $ -

FPermitiing Specialist 70 $ -

Drafisman 55 4 % 20

Word Processor 45 8 3 380

Quality Assurance 55 3 -
Administrative Assistant 40 $ -
Cost/Schedule Engineer 65 $ -

Task 3 Prelimninary Excavation Plan $ 8,080
Labor Rate Hours Subtotal

LANL Project Manager 178 8 % 1,400

LANL HES 1030 $ -

CaProjectsiLAMLITA 16 OMSWhemative Cost Estiimatesain Cost Eslinals File 4 (OC changss made} 1142872003




Program Manager
Project Manager

Senior Engineer
Project Engineer
Senior Scientist

Junior Engineer

Junior Sclentis?
Pemmnitting Spacialist
Draftsman

Word Processor
Quality Assurance
Administrative Assistant
CostiSchedule Engineer

Task 4 Preliminary Cost Estimats

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager

Senjor Engineer

Project Engineer

Serior Sclendist

Junior Engineer

Junior Seientist

. Permnitting Speclafist
Draftlsman

Word Processor
Quality Assurante
Administrative Assistant
Cost/Schedule Engineer

Task 5 Final Excavation Plan

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager
Sendor Engineer

Project Engineer
Sendor Scientist

Junior Ergineer

Junior Sclentist
Permiiting Speciatist
Drafismman

Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Enginber

Task 8 Final Cost Estimate

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager
Senior Engincer
Project Engineer
Senior Scientist

Rate

Rate

Rate

Tabie C-4
Cuitall Source Area Soil Removal {AHernative 1.1) Cost Estimate

120
10
100
75
100
80
55
70
58
45
55
40
85

Hours

175
100
120
116
100

75
100

55
70
65
45
&5

175
100
120
110
100

75
100

49

40
24

24
24

=3

40

24
24

120
880

2,400

2,200
1,080

BN 5 AN AR R A8 S A

Subtotal

15 O A UG U B R 0O W B0 R 40 A8 65 B
Fad
o
=
1 2

1,560

Subtotal

§ 1,400
$ -
: 120
-3 880
3 -
5 -
$ .
$ 2400
3 -
3 -
§ 1,320
$ 1,080
$ -
3 -
$ .
Subtotal

$ 700
% -
§ -
$ &40
$ -
$ -
$ -

CiProjecs LANLITA 15 CMBWltermative Cost EstisaiesMain Cost Extirninia File 4 (QC changes made)

8,060

7.200

4,260
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Junior Enginesr

Junior Scientist
Permitting Specialist
Draftsman

Word Processor

Quality Assurance
Adminigtrative Assistant
Cost/Schedule Engineer

Task 7 Project Administration

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager

Senior Engineer

Project Engineer

Senior Sclentist

Junigr Engineer

Junior Scientist
Permitling Specialist
Draftsman

Word Prooessor
Cruality Assurance
Administrative Assistant
CostiSchedule Englneer

Prasa ) $oil ¥

Task 1 Training

Office Labor

LANL Project Manager
LANL H&S

Prograrn Manager
Project Manager

Senior Engineer

Project Engineer
Senior Scientist

Junior Engineer

Junior Scientist
Permitling Specialist
Draftsman

Waord Processor
Qualily Assurance
Administrative Assistant
Cost/Schedule Enginesr

Field Labor

Fiekd Sypervisor

Field Enginoer

Field Equipment Operator
Field Driver

Field Technician

Field Laborer

Field Craft Labor

Field Elpcirician

Table C-4

Outfall Source Area Soil Removal (Altamative 11) Cost Estimate

Rate

Rate

80
58
70
55

Hours

175
16
120
110
100

75
100

55
70

45
55
40

Hours
175
100
120
110

Hours

wht 3
o> 4

-] B Y

o8

o N
W BAWMRABMIL D ARG Y AL NS
£

L]

[ g e

$ 1440
5 -
5 -
$ -
5 -
[ -
] 840
$ 1040
Subtotal

$ 700
$ -
$ -
$ 440
g -
3 -
5 -
3 -
3 .
3 .
$ -
$ -
3 -
s -
3 520

ubtotal

CoProfectsANLTA 18 CMSutitiemative Cost Estimates'Main Cost Extimate File 4 (QC changes mada)

2,280

1,660
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Task 2 Readiness Review

Qffice Labor

LANL FProject Managet
LANL H&S

Program Manager
Project Manager

Senior Enginesr

Project Engineer

Senior Scientist

Junior Ergineer

Junior Scientist
Permmitting Specialist
Draftsman

Word Protessor
Quality Assurance
Administrative Assistant
Cost/Schedule Enginter

Task 3 Mobilization

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager

Senior Engitieer

Project Engineer
Senlor Scientist

Junior Engineer

Junior Sclentist
Permitting Speciafist
Drafteman

Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Figld Labor

Field Supervisor

Field Engineer

Field Equipment Operator
Field Driver

Field Technician

Figld Laborer

Figld Craft Labor

Figki Electrician

Field Equipment Oparator - PT

Field Driver- PT
Fietd Techniclan - PT
Field Laborer - PT
Figld Craft Labor - PT
Field Electrician - PT

Equipment
Backhoe/loader
Dump truck
Mise

Task 4 Solt Removal

Table C-4

Outfall Source Area Soil Removal (Altemative 11} Cost Estimate

Rate

Rals

Rate

Howrs

175 g
100 8
120
110 8
100

75 16
100

70
54

&5
40

Hours

40 15

Hours
70
75

[+ -]

45
45
35

0o 0> o
L R XN, L R RO R R R R R LKL R R RN N LR KRR R R R R R R R R ]

65
25
22.5
225
175

325

Weeks

Subtotal

3 1,400
3 8o0
3 -
3 880
$ -
$ 1200
$ -
% -
% -
3 -
3 -
$ -
$ -
) -
3 -

g
4

o
giili

1,200

%

CProas L ANLITA 16 CMSWiemative Cost Estimatesibsin Cost Estimale File 4 {QC changes mads)
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4,280

2,640

1,960

600

5

&

2

C-4-4
4,280
5,200
36,379
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Table C4 C-4-5
Outfall Source Area Soil Removal (Alternative 1.1) Cost Estimate

Ottice Labor Rate Hours Subtotal § 11,120
LANL Project Manager 175 8§ 1,400

LANL HAS 100 4 3 400

Program Manager 120 13 120

Proiect Manager 10 40 § 4400

Senicr Engineer 100 3 B

Projeci Engineer 75 $ -

Senior Scientist 100 % -

Junior Engineer 60 80 & 4,800

Junior Scientist 55 3 -

Permitting Specinlist 70 $ -

Drafismar: 55 $ -

Word Processor 45 $ -

Quality Assuranee 55 $ -
Administrative Assistant 40 $ -
CostiSchedule Engineer 85 3 -

Fleld Labor Rate Hours Subtotal $ #30c
Field Supervisor 70 e 3 7,600

Field Engineer 75 $ -

Field Equipment Operator 50 100 % 5,000

Field Driver 45 100 $ 4,500

Field Technician 45 % -

Field Laborer 35 We § 3500

Field Craft Labor 50 § -

Field Etectician 65 $ -

Figld Equipment OQperator - PT 25 20 % 500

Field Driver - PT 225 20 8 450

Field Technician - PT 22.5 $ -

Figtd Laborer - PT 17.5 20 $ 350

Field Crafl Labor - PT 25 $ -

Field Electrician - PT 325 3 -

Equlpment Rate Month Subtotal $ 3,950
Dump Truck 2000 05 8 1,000
Backhoe/loader 4000 05 § 2,000

Truck 500 05 3 280

FOM Backhoe/oader 1000 05 % 500

FOM Durnptruck 400 08 § 200

Task § Waste Management and Post-Confirmation Sampling $ 23770
Office Labor Rate Hours Subsstal $ 3,800
LAHL Project Manager 178 $ -

LANL H&S 100 4 -

Program Manager 126 $ s

Project Manager 110 43 440

Senior Engineer 100 $ -

Project Engineer 75 % «

Senior Scientist 100 3 -

Junior Enginger &0 40 % 2,400

Junior Scientist 55 3 -

Pemitting Speciakist 70 $ -

Drafisrman 55 3 .

Waord Processor 45 4 -

Quality Assurance 55 3 -
Administrative Assistant 40 24 § 960
Cost/Schedule Engineer 65 $ -

Figld Labor Hate Hours Sultotal $ 4,850
Field Supervisor 70 $ -

CoaProeasit ANLITA 18 OMS\Allemative Cost EstimatesiMain Cost Eximate File 4 (OC changes made) 1172672003



Table 4 C-4-5
Cutfall Source Area Soll Removal {Alternative 1.1} Cost Estimate

Field Engineer % ] -

Field Equipment Operator 50 $ -

Field Bxriver 45 $ -

Field Technician 45 100 § 4,500

Field Laborer 35 - 8 -

Figld Craft Labor 50 $ -

Field Electrician 65 3 -

Fiald Equipment Operator - PT 25 5 .

Field Driver - PT 25 % -

Field Technician - PT 28 23 450

Field Laborer - PT 17.5 $ -

Field Cralt Labor - PT 25 3 -

Figld Electrician - PT 325 s -

Soil Disposal UOM  Rate Qty Subtotat §$ 7,800
Contaminated soil disposal ton 52 150 8 7.800

Other UOM  Rate Qty Subtotal § 7,220
Soil analytical, field each 20 20 8 400

HE zofl analytical, lab eath 210 20 § 4200

Metals sofl anatytical, lab each 13 20 % 2,820

Task & Demobilization $ 5,360
Labor Rate Hours Bubtotal $ 2,204
LANL Project Menager 178 $ -

LANL H&S 100 3 -

Program Manager 120 3 .

Project Manager 110 $ -

Senior Engineer 100 3 -

Project Engineer 75 g3 800

Senior Scientist 100 $ -

Junior Enginesr 80 $ -

Junior Scientist 55 $ -

Permitting Specialist 70 $ -

Draftsman 55 % -

Word Processor 45 $ -

Quality Assurpnes 55 $ ~
Adminigtrative Assistant 40 a0 3 1,600
CostSchedule Enineer 85 $ -

Field Labar Rate Hours Subtotal L 2,560
Field Supervisor 70 8 % 560

Fieid Engineer 75 8 % 600

Field Equipment Operator 5¢ 8 % 400

Field Driver 45 g8 s 360

Field Technician 45 88 366

Field Laborer 35 8 3 280

Field Craft Labor 50 $ -

Field Elecirician 65 $ -

Field Equipment Qperator - PT 25 $ -

Fleld Driver - PT 225 3 -

Field Technician - PT 22.5 $ -

Field Laborer - PT 175 L -

Figld Craft Labor- PT 25 $ -

Fielt Blectrician - PT 328 $ -

Equipment Rate Weeks Subtotaf $ 800
Excavator $ 50

Dump truek 3 50

Misc 5 500

CAProjectsiL ANLTTA 16 CMS\ARernive Cost Estimates\Main Cost Estimats Fils 4 {00 changes mads) 112542003



Table C-4 C4-7
Qutfall Source Area Soll Removal {Alternative 1.1} Cost Estimate

Task 7 Project Administration $ 4440
Labor Rate Hours Subtotal $ 44490
LANL Project Manager 175 8 3% 1,400

LANI HES 00 $ -

Program Managers 120 ] 120

Project Manager 110 6 3% 1,750

Senior Engineer 100 $ -

Project Engineer 75 $ -

Senior Scientist 100 $ -

Junior Enginger &0 $ .

Junior Scientist 55 $ ~

Penifting Specialist 70 3 -

Draftsman 55 3 -

Word Processor 45 -3 -

Quality Assurance &5 $ -
Administrative Assistant 40 6 $ 840
Cost/Schedule Engineer €5 g 3 520

[Phasg IV CIEUr8 REport (Yeai 21

Task t Closure Report £ 21680
Labor Rate Hours Subtotal $ 21,580
LANL Project Manager 175 16 & 2,800

LANL H&S 100 $ -

Program Manager 120 z2 8 240

Project Manager 110 24 3 2,840

Senior Enginaer 1060 3 -

Project Engineer 75 B0 § 6,000

Senior Sclentist 100 $ -

Junior Engineer 50 $ -

Junior Sclentist 55 80 3 4,400

Pemnitting Specialist 70 -1 -

Drafisman 55 40 3 2200

Word Protessor 45 40 % 1,800

Qualty Assurance 55 $ -
Administrative Assistant a4 44 % 1,600
Cost!Schedule Engineer - 65 % -

Task Z Project Administration $ £.540
Labor Rate Hours Subtetal $ 5540
LANL Project Manager 175 4 & 700

LANL H&B 100 % -

Program Manager i20 3 -

Projeci Manager 110 24 % 2.640

Senior Engineer 100 $ -

Project Engineer 75 $ -

Senior Sclentist 100 $ -

Junior Engineer 80 $ -

Junior Scientist 58 $ -

Pernmitling Specialist 0 $ -

Draftsman 58 $ -

Word Processor 45 3 -

Cuality Assurance §5 £ .
Administrative Assistant 40 i6 3 840
Gost/Schedule Engineer 65 24 3 1,560

Summary

Phase Subtotal NRMGRT Totat

C:Projects LANLYTA 15 CMSwiemative Cost Estimates\Main Cost Estimate File & (QC tharges made) +1125/2003



Table C-4 4.8
Qutfall Source Area Soll Removal (Altemnative 1.1) Cost Estimate

Phase |, Il & I Plans and Excavation (Year 1) $ 126330 § 7,343 § 133873
FPhase IV Closure Report (Year 2} $ 20 % 1,582 $ 28802
Capital Installation Cost $ 162475
30 Year O8M Costs {NPV) $ -
Total Cost {NPV) % 162475
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Table C-5
Qutfal Source Area 17-foot Surge Bed Excavation and Cap Maintenance (Alternative 111} Cost Egtimate

Assumptions

1. An excavated surge bed volume of 40 ¢y is assumed, with a density of 1.8 tons peroy.

2. All excavated sediment is rionhazardous, and will be trucked to Albuguergue for landfiffing.

3. Cosis to WM Rio Rancho were $52#4on turnkey trucking, Hpping fees elc.), does not include preparatory work, sampling
and LANL overhead. Costs are based on the compieted MDA P project.

4. Heavy ecuipment for excavation and lpading consists of 1 excavatar, 1 loaders, and 1 durmnp ks,
5. A sample frequency of 1 sample per 100 oy is used for landfill WAC sampling,

B, 200 tons of engineered backfill will be required to amend backfill rubble for site restoration,

7. Benlonfie ang fill mbdure form the cap to be installed following excavation of the surge bed,

8. Blasting wit be required to attain the excavation depths,

9. Project duration for excavation and site restoration is 4 weeks

10. 60 tons of nonhazardous waste for disposal is generated,

11. The discount rate for the NPV calculation is 5%.

12. New Mexico Gross Receipts Tax is 5.81258%.

13. Costs include capital installation costs and 36 vear O3M cosls {including cap maintenance)

Prase | 8 fi Prelimifary and Final Pling, Cost Estmates (Year (1405

Task 1 Project Plang

Office Labor Rate Hours

LANL Project Manages 175 4% 700
LANL H&S 100 4 % 400
Program Manager 120 % -
Profect Manager 116 8§ 880
Senior Engineer 100 40 % 4,000
Project Engineer 75 3 -
Senior Scientist 100 16 % 1,600
Junior Engineer 50 $ -
Junior Scientist 55 $ -
Perritting Specialist 0 $ .
Drafteman 55 8 3 440
Word Processor 45 8 % 360
Quality Assurance 85 23 110
Administrative Assistant 40 $ .
Cost/Schedule Engineer 85 4 % 260
Task 2 Safety Plan $ 5,370
Dffice Labor Rate Hours Subtotal 3 5370
LANL Project Manager 175 2% 350
LANL HES 100 4 % 404
Program Manager 120 $ -
Project Manager 110 4 3 440
Senior Engineer 00 L -
Project Enginesr 75 1 % 1200
Senior Scientist 100 % -
Junior Engineer 60 40 & 2A00
Junjor Scientist 55 $ -
Parmitting Specialist 10 $ -
Draftsman 55 4 3% 220
Word Processor 45 g % 380
Quanlily Assuprance 55 3 -
Administrative Assistant 40 s -
Cost/Schedule Engineer &5 $ R
Tazk 3 Preliminary Excavation Plan 3 14120

CAProjectsLANLYTA 16 CMS\Whemative Cost Estimates\bain Cost Estimate File 4 (QC chenges made)
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Tabile C-5

C-5-2

Outfall Source Area 17-foot Surge Bed Excavation and Cap Malrdenance {Altemative IL1) Cost Estimaste

i.abor

LANL Project Manager
LANMIL HES

Program Manager
Project Manager

Senior Engineer

Project Enginser
Senior Scientist

Junior Engineer

Junior Scientist
Permitting Specialist
Draftsman

Word Processor
Cluallty Assurance
Adminisirative Assistant
Cost/Schedule Engineer

Task 4 Preliminary Cost Estimate

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager

Senior Engineer
Project Engineer
Senior Scientist

Junior Engineer

Juntor Scientist
Permitting Spacialist
Drafisman

Word Processor
Cuality Assurance
Administrative Assistant
Cost/Schedule Engineer

Task § Boring Instatlation

Labor

LANL Project Manager
LANL HAS

Program Manager
Project Manager
Senigr Engineer
Project Engineer
Senior Scientist

Janigr Engineer

Junior Scientist
Permitting Specialist
Drafisman

Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Field Labor

Field Supervisor

Field Engineer

Figld Equipment Operator
Field Driver

Fieid Technician

Rate

Hate

Rate

Hours
175

120
110
100

75
100

35»&@

BB B BINRRARDBRAG W

70

45 24

40

-
.
(=}

0N

LR R R R R R R R R R R R R R
i
.
L=
L=

60 40

40 40
65 40

Houm

100 40

55 80

Hours

Subtotat
1,400
800
480
1,760
4,000

2,400

2,200
1,080

$ 0

$ 24,200

Subtotal £ 9,800

ubtotal 3 5,000

PR ARA N 8 2 A A 4D 48 48 D BB A ) R iR
[
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Table C-& . C.53
Cutfall Source Area 17-foot Surge Bed Excavation and Cap Maintenance {Altemative 5.1} Cost Estimate

Field Latiwrer 35 40 3 1,400
Field Craft Labor 50 $ -
Field Electrician 65 $ -
Field Equipment Operator - PT 25 3 -
Field Driver - PT 225 3 -
Field Technician - PT 225 $ -
Field Laborer - PT 17.8 % “
Field Craft Labor - PT 25 3 -
FieYd Electrician - PT 3258 $ -
Other UOM  Rate City Subtotal $ 6,300
Soil anatytical ench 160 5% 800
Drill rig mobidemob lump 2500 15 2500
Boring installation LF 100 60 % 8,000
Task & Final Excavation Plan $ 8,160
Labor Rate Hours Subtotat
LANL Project Manager 175 43 700
LANL H&S 100 4 % 400
Program Manager 120 2% 240
Project Manager 110 8 3 880
Senior Engineer 100 24 % 2,400
Project Engineer 75 3 8
Senior Scientist 100 § -
Junior Engineer 60 48 3 2,400
Jursor Scientist 55 $ -
Permitting Speciafist 70 $ -
Drafisman 55 $ -
Word Processor 45 24 § 1,050
Quality Assurancs 55 $ -
Administrative Assistant 40 $ -
Cost/Schedule Engineer &5 $ -
Task T Finat Cost Estimate $ 7,700
Labor Rate Hours Subtotal
LANL Project Manager 175 4 5 700
LANI. H&S 100 $ -
Program Manage: 120 23 240
Project Manager 110 8 8 580
Senior Englneer 100 18 § 1,800
Froject Engineat 75 % -
Senjor Scientist 100 $ -
Junior Engineer B 4 5 2400
Jundor Scientist 55 $ -
Pemitling Speciatist 70 $ -
Drafisman &5 $ -
Word Processor 45 $ -
Quslity Assurance 55 $ -
Administrative Assistant 40 16 % &40
Cost/Schedule Enginesr 85 16 3 1,040
Task 8 Project Administration $ 2,820
Labor Rato Howrs Subtotal
LANL Project Manager 175 4 % 700
LANL H&S 100 $ -
Program Manager 120 3 -
Project Manager 110 8% 880
Senior Engineer 100 $ -

C\PYojectsilL ANLYTA 16 CMSWAliermative Cost EstimatesiMaln Cost Estimaie Fite 4 {QC changes made) 142572003



Outtall Source Area 17-foot Surge Bed Excavation and Cap Maltenance {Alternative 11.1) Cost Estimate

Project Enginear

Senior Scientist

Junitr Engineer

Junior Sciertist
Permitting Specialist
Draftsrnan

Word Processor

Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Table C-5

75
100

[Phase i Excavation and Site Restorafion (Year N5 15 20 0

hkind TR

Task 1 Training

Office Labor Rate
LANL Project Manager
LANL H&8

Program Manager
Project Manager

Senior Engineer

Project Engineer

Senior Scientist

Junior Engineer

Junior Saentist
Permitting Speciatist
Drafisran

Word Processor

Quality Assurance
Adminisirative Assistant
CosySchedule Engineer

Field Labor Rate
Field Supervisor

Figld Engineer

Field Equipment Operator

Field Driver

Figld Technician

Field Laborer

Field Craft Labor

Field Electtician

Task 2 Readiness Review

Office Labor Rate
LANL Project Manager
LANL H&S

Program Manager
Project Manager
Senior Enginesr
Project Engineer
Senior Scientist

Junior Engineer

Junior Scientist
Permitting Specialist
Draftsman

Word Processor
Quality Assurance

Howurs

[ N Lol

]

o G o Lo I

Hours

16

£ 4 W AW R

@
¢
3
g

19 R WA R e
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Outfall Source Area 17-foot Surge Bed Excavation and Cap Maintenance {(Alternative 1L.1) Cost Estimate

Administrative Assistant
Cost’Schedule Enginest

Task 3 Mobllization

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager

Senior Engineer

Project Engineer
Senior Scientist

Junior Engineer

Junior Scientist
Permilting Specialist
Draftsman

Word Processor
Quality Assurance
Administrative Assistant
CostiSchedule Engineer

Field Labor

Field Supervisor

Field Engineer

Field Equipment Operator
Field Driver

Field Technician

Field Laborer

Field Crafl Labor

Field Efecirician

Field Equipment Operator - PT
Fiekt Driver - PT

Fieki Technician - PT
Field Laborer - PT

Field Craft Labor - PT
Field Elecirician - PY

Equipment
Excavator
Pump truck
Loader
Misc

Task 4 Excavation and Site Restoration

Cffice Labor

LANL Project Manager
LANL HAS

Program Manager
Project Manager

Senior Enginesr

Proiect Engineer
Senior Sclentist

Junior Engineer

Junior Scientist
Pemmitting Specialist
Praftsman

Word Processor
Quiality Assurance
Administrative Assistant
CostiSchedule Enginesr

Rate

Rate

Rate

Rate

Table C-5

40
85

100 16
75 16

24

Hours

-9
(i
o 00 0s o m
4A BB AN AR R AR R WA BB OB BWHWBPRBBABPAOD G

17.5

Weeks

Hours

8
Bawd

60 160

3
3

Subtotat

CProjecisLANLITA 16 CMSVANlemative Coy EstivatesMain Cost Estimate Fite 4 (QU changes mada)
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$ 2,560
2 650
& 25580

$ 8,970
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C-5-8

1172572003



Table C-5

Outfall Scurce Area 17-foot Surge Bed Excavation and Cap Maintenance (Alternative 1.1} Cost Estimats

Field Labor

Field Supervisor

Field Engineer

Field Equipmant Operator
Field Driver

Field Technician

Freld Laborer

Fiekd Craft Labor

Field Electrician

Field Equlpment Operator - PT
Fiekd Driver - PT

Figkd Technician - PT
Fiekd Laborer - PT

Figld Craft Labor - PT
Field Electrician - PT

Equipment
Excayator
Dump Fruck
Loader

Truck

Pug mill

FOM Excavator
FOM Dumptruck
FOM Generator

Materials

Site Restoralion
Fil, engineered
Bentonite

Cther
Blasting subcontractor

Task 5 Waste Management

Uttice Labor

L ANL Project Manager
LANL HES

Program Manager
Project Manager

Senior Engineer
Project Engineer
Senior Scientist

Juriot Engineer

Junior Sclendist
Permiiting Specialist
Draftsman

Word Processor

Quality Assurance
Administrative Assistant
Cost/Schedule Engincer

Fleld Labor

Field Supervisor

Field Engineer

Field Equipment Operator
Field Driver

Field Technician

Fiel |Laborer

Hours
70 200
75

Rate

45 200

85
25

&8

225

17.5 40
25

325

Month
3044
7040
4000
400
400
1000
400

e L T N

UOM  Rate Qty

ton 12 300
ton 25 40

UOM Rate Qty
Lump

Rate

40 40

Rate Hours

45 200

Subtotal

$ 14000
$ "
$ 10000
$ 5000
$ -
$ 7,000
% -
$ -
$ 1,000
$ 800
% -
$ 7006
s n
3 -
Subtotal

$ 3,044
$ 7,040
$ 4,000
$ 400
$ 400
$ 1,660
$ 400
$ 200
Subtotal

3 3,600
$ 1,000
Subtotal

$ 5,000
Subtotatl

k4 -
s -
-3 -
3 &80
$ -
$ -
$ -
$ 2,400
$ "
k4 -
% -
% -
3 .
$ 1,600
[ w
Subtotal

$ -
[ .
$ .
3 -
$ 8,000
k3 -

CaProjectsil ANLTA 16 CMSWitemative Cost Estimatesaain Cost Estimene File 4 1QC changes moade)
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$ 4500
$ 5000
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Qutfall Source Arez 17foot Surge Bed Excavation and Cap Maintenance (Alternptive #1.1) Cost Estimate

Field Craft Labor

Fietd Electrician

Field Equipmeni Dperator - BT
Field Driver - PT

Field Technician - PT

Field Laborer - PT

Figld Craft Labor - PT

Field Electrician - PT

$Soll Disposal UOM Rate
Gontaminated soil disposal ton

Other UOM  Rate
Soll analyical, fisld sach

Soil analytical, 10% lab confim eatdt

Task & Demuobilization

Labor Rate
LANL Project Manager
LANL HAS

Program Manager
Project Manager

Senjor Enginest

Project Engineer

Senior Scientist

Junior Enginger

Junior Scientist
Permiiting Specialist
Drafisman

Word Processor

Quality Assurance
Adrinistrative Assistant
Cost/Schedule Engineer

Field Labor Rate
Fisld Supervisor

Field Engineer

Field Equipment Operator
Field Drives

Field Technician

Fieid Laborer

Field Craft Labor

Field Eledrician

Fielt Equipment Operator - PT
Fiedd Driver - PT

Field Yechnician - PT

Fieki Laborer - PYT

Field Craft Labot - PT

Fiedd Electrician - FT

Equipment Rato
Excavator

Pumyp fruck

Misc

Task 7 Project Administration

Labar Rate
LANL. Project Manager

LANL H&S

Program Manager

Table C-5

50

65

25
225
22.5 40
175

25

Hours
175
100
120
g
100

40 40

Hours

o
(]
oo e
“ 8w BIAB A AR AN BN HRMBEBLY £ 0 W2 R A R IR R W 4 e

175

Weeks

Hours
175 18
100
120 2

O 5 N BN
g

Subtotal
-1 3,120

Subtotal
3 40
3 1680

Subtotal

ubtotal

288

Subtotal

$ 2800
$ -
] 240

CAProjects\dL ANLYTA 16 CMSVikemnalive Cost EstimatesiMain Cort Estimunte File 4 {QC changes rrsxde}

3120

200

2,200

2,560

800

9.540

5

3

§,360

§,540

C45-7

142502003




Takde C-5

C-5-8

Outfali Source Area 17-Jool Surge Bed Excavation and Cap Maintenance {Alternative IL1) Cost Estimate

Project Manager 110 40 3 4400
Senior Engineer 100 % -
Project Engineet 75 $ -
Senior Scientist 108 $ -
Junior Engineer &0 $ -
Junior Scientist 85 $ -
Permitting Specialist 70 $ -
Draftaman 55 $ -
Word Processor 45 5 .
Quality Assurance 58 $ -
Adminigtrative Assistant 40 20 3 8ag
CostiSchedule Engineer 85 20 % 1,300

[Phage [V Ciostire Report (Year 2)ii%

Task 1 Closure Reporl

Labor Rate Hotirs Subtotal § 45880
LANL Project Manager 175 24 3% 4,200

LANL HAS 100 $ -

Program Manager 120 4 % 480

Project Manager 119 40 % 4,400

Senior Enginger 100 $ -

Project Engineer 75 80§ 12,000

Senior Scientist 100 $ -

Junior Engineer 80 160 % 9,600

Junior Sciendist 55 160 § 8,800

Permitting Speciatist 70 $ -

Draftsran 55 BO $ 4,400

Word Processor 45 40 % 1,800

Quality Assurance 55 $ -
Administrative Assistant 40 $ -
CosySchedule Enginger 85 $ -

Task 2 Project Administration

Labor Rato Hours Subtotat $ 5,540
LANL Project Manager 125 a4 % 00

LANL H&S 100 $ -

Program Manager 120 3 -

Project Manager 110 24 % 2,640

Senior Engineer 100 3 -

Project Engineet 75 3 -

Senior Scientist 100 3 -

Jurior Engineer 60 $ -

Junicr Scientist 58 $ -

Pemnitting Specialist 70 3 -

Drafsman 55 $ -

Word Processor L L $ .

Qually Assurance 55 $ -
Administrative Assistant 40 1% 3 640
CostiSchedule Engineer 65 % 3% 1,560

Summary

Phase Subtotat NMGRT Total
Phase 1, H & [ Plans and Excavation (Year 1) $ 225224 $§ 13,091 5 238315
Phase IV Closure Report (Year 2} $ 51220 § 2877 § b4147
Capitat Installation Cost $ 292512
30 vear G8M Costs (NPV) $ 104500

{From Cap Maintenance, Yable C-6)

CaProjecs\LANLITA 16 CHMSAemative Cost EstmatasiMsin Cost Estimate File 4 (GC changes miwe)}
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$

45,680

5,540

g

"
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Table C-& c-59
Outfall Bource Area 17-foot Surge Bed Excavation and Cap Mainienance (Alternative §1.1) Cost Estimate

. Total Cost (NPV) $ 397,502

C:FrojectsLANLITA 16 CMS\Altemative Cost EstimatesiMain Cost Extimate Flle 4 {OC changes mads) THZE2003



Table C-6 61
Outfall Source Area 17-foot Surge Bed Grouting and Cap Maintenance (Alternative 1.2} Cost Estimate

Assumptions

1. The outfall source area selifing pond 17-ft surge bed is sufficiently perneable to aliow grouting.
2. Minor repairs to the existing seltling pond cap are required, rather than replacement.

3. Project duration for grouting is 2 weeks.

4. The discount rate for the NPV calculation is 5%.

5. New Mexico Gross Receipis Tax is 5.8125%.

6. Costs include capital installation costs and 30 year Q&M costs Gncuding cap maintenance}

'Phase V& I Preffinaly i Final Plans, Cost Estimates (vear 104770 0 RaTiid e PS¢ 80,0808
‘fask 1 Project Plans $ 8,750
Office Labor Rate Hours Subtotal $ 8,750
LANL Project Manager 175 4% 700

LANL H&S 100 4 3 400

Program Manager 120 $ -

Project Manager 110 8 $ 880

Senior Engineer 100 40 § 4,000

Praoject Engineer 75 -3 -

Senior Scientist 100 16 § 1,600

Junior Engineer 60 g -

Junior Scientist 55 $ -

Permitiing Specialist 0 $ -

Deaftsman 55 8 % 440

Word Processor 45 8 8 360

Quglity Assurance 55 28 110
Administrative Assistant 4G $ -
Cosi/Schedule Engineer 65 4 3 260

Task 2 Sofety Plan $ 5,370
Oftice Labor Rate Hours Subiotal $ §,270
LANL Project Manager 175 2 % 350

LANL H&S 100 4 % 400

Program Manager 120 $ -

Project Manager 110 4% 440

Senior Enginesr 100 $ -

Project Engineet 75 16 % 1,200

Senior Scientist 100 $ -

Jurdor Enginesr 60 46 3 2400

Junior Scientist 55 5 -

Pemitting Specialist 70 $ -

Drafismarn 55 4% 220

Waord Processor 45 g 5 360

Qualty Assurance 55 $ -
Administrative Assistant 40 $ -
Cost/Schedule Engineer 65 3 -

Task 3 Preliminary Grouting Plan $ 14120
Labor Rate Hours Subtotal

L ANL Project Manager 175 8 s 1,400

LANL H&S 100 8 3 800

Prograrmn Manager 120 4% 480

Project Manager 110 18 $ 1,760

Senior Engineer 100 40 § 4,000

Project Enginger I $ -

Senjor Scientist 100 % -

CiProjects’LANLITA 16 CMS\WNernative Cost EstimatesMain Cost Estimate Flie 4 (OC changes made) 117252003




Cutfall Source Area 17-foot Surge Bed Grouting and Cap Maintenance (Alternative il.2) Cost Estimate

Jurnior Engineer

Junior Scientist
Patitting Speclalist
Drafisman

Waord Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Task 4 Prelimirary Cost Estimale

Labor

LANL Project Manager
LANL H3S

Program Manager
Profect Manager

Senior Enginger

Project Engineer

Senior Sclentist

Junior Engineer

Junigr Scientist
Pamitting Specialist
Draftsman

Word Processor

Quality Assurance
Adminisirative Assistant
Cost/Schedule Engineer

Task 5 Boring instaliation

Labor
LANL Project Manager
LANL HBS
Program Manager
Project Manager
Senior Engineer

. Project Enginser
Senior Scientist
Junigr Enginesr
Jurier Suientist
Permiiing Specialist
Draftsman
Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedute Engineer

Figld Labot

Fiald Supervisor

Field Engineer

Field Equipment Qperalor
Fiekt Driver

Field Technician

Field Laborer

Field Crafl Labor

Field Electrician

Field Equipment Operator - PT
Field Driver - PT

Field Technician « PT
Fiefd Laborer - PT

Field Crafl Labor - FT

Rate

Rate

Table C-6

60 40
55
70
58 40
45 24
55
40
65

Howrs

-
y
o

o W W

Hours

100 40

Hours

§ 2400
s -
5 -
$ 2,200
3 1,080
$ -
s -
s .
Subtotal

k4 700
5 .
3 240
3 880
$ 800
$ -
% .
E 2,400
& -
$ .
2 -
§ -
% .
3 1,600
$ 2,600
Subtotal

$ 700
s .
$ 480
& -
s -
3 -
$ 4,000
$ -
$ 4,400
3 -
[4 -
3 -
S -
$ 320
§ -
Subtotat

] -
3 -
3 -
% .
$ 3,800
$ 1,400
$ -
L3 -
$ -
] -
3 .
L3 -
3 -

CProiectsLANLITA 16 CMS\ANemative Cost Estimates\Main Cost Esimate File 4 {QC changes made}

$

$

9,500

5,000

$ 9,220

$ 24,200
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Table C-& o453
Outfall Scurce Area 17-foot Surge Bed Grouting and Cap Mainienance (Alternative 11.2} Cost Estimate

Field Electrician - PT azs $ -
Other UOM  Rate Oty Subtotal 3 8,300
Soil analyticat each 160 5 % 800
218 rig mobldemob fump 2500 i$ 2,500
Bosing instalation LF 100 60 § 6,000
Task 6 Final Grouting Plan $ 8,100
Labor Rate Hours Subtotal
LANL Project Manager 178 4% 708
LANL HAS 100 4 % 400
Pragram Manager 120 zZ$ 240
Project Manager 110 8 % 880
Senikor Engineer 100 24 % 2400
Project Engineer 75 $ -
Senior Scientist 100 3 -
Junior Engineer 80 a0 3 2400
Junior Scientist 55 $ -
Pesmitting Specialist 70 $ -
Draftsman 58 % “
Word Processor 45 24§ 1,080
Cuality Assurance 55 s -
Administrative Assistant 40 4 -
Cost/Schedule Engineer 85 $ -
Task 7 Final Cost Estimate $ 7,700
Labor Rate Houys Subtotal
LANL Project Manager 175 4 % 700
LANL H&S 106 $ -
Program Manager 120 2 $ 240
Project Manager 110 8 % 880
Senior Engineer 100 18 $ 1,800
Project Engineer 75 $ -
Senior Scientist 100 $ -
Junier Engineer 60 40 $ 2400
Jurior Scientist 55 $ -
Permitting Specialist 70 3 -
Draftsman 55 $ -
Word Processor 45 $ -
Quality Assurance 55 $ -
Administrative Assistant ‘40 16 § 540
Cost/Schedule Engineer g5 6 § 1,040
Task 8 Project Administration $ 2,820
Labesr Rate Hours Subtotal
LANL Project Manager 175 4% 700
LANL H&S 100 $ -
Program Manager 120 4 -
Project Manager 110 g3 880
Senior Engineer 100 $ -
Project Enginger 5 3 -
Senior Scientist 100 $ -
Junior Engineser 60 $ -
Junior Scientist 55 § -
Permitling Specialist 70 3 -
Drafisman 55 $ -
Word Processor 45 $ -
Quality Assurance 55 § -

CAProEcsiLANLYTA. 16 CHSWRamative Cost Estimatesdain Cost Estimate File 4 (00 changes rrade) 112512003



Table C-6 G
Luetfall Source Area 17400t Surge Bed Grouting and Cap Maintenance {Alternative 1.2} Cost Estimate

Administrative Assistant 40 3 .
CosSchedule Enginger 85 18 1,040

Fhase il Grotting and Siie Restoration (Year 1)

Task 4 Training $ 5530
Office Labor Rate Hours Subtotat $ 3,380
LANL Project Manager 176 2% B0

LANL H&S 100 83 800

Program Manager 120 $ -

Project Manager 110 28 220

Senior Engineer 100 8§ 800

Project Engineer 5 83 600

Serdor Scientist 100 $ -

Junior Engineer 60 85 480

Jumior Scientist &5 3 »

Permitting Specialist 70 5 "

Draflsman 55 3 "

Word Processor 45 S -

Qualty Assurance 55 % -
Administrative Assistant 40 $ -
Cost’Schedule Engineer 88 $ -

Field Labor Rats Hours Subtotal $ 2,280
Field Supervisor 70 8 % 580

Field Engineer 5 8 % 600

Field Equipment Operator 50 88 400

Field Driver 45 83 B0

Field Technician 45 8 8 360

Field Laborer a5 $ -

Field Crafi Labor 50 $ -

Field Electrician &5 s -

Task 2 Readiness Review : 4 4,280
Dfice Labor Rate Hours Subtotat $ 4,280
LANL Project Manager 175 83 1,400

LANL H&S 100 8 3 80G

Program Manager 120 - -

Project Manager 110 83 880

Senior Engineer 100 $ -

Project Engineer 75 i § 1,200

Senior Scientist 100 3 «

Junior Engineer 60 $ -

Junior Scientist 55 k3 -

Fermitting Specialist 70 5 -

Draftsman 55 $ -

Word Processor 45 3 -

Quakty Assurance 55 § -
Adminisirative Assistant 40 $ -
Cost/Schedule Engineet 85 s .

Task 3 Mobilization £ MN,820
Labor Rate Hours Subtotat L] 3,760
LANL Project Manager 115 % -

C\PrefecisLANLITA 16 CRSAHemative Cost EstimatesiMain Cost Estimate Fil £ (QC changes made) 112572003



Outfall Source Area 17-foot Surge Bed Grouting and Cap Maintenance (Atemnative ILZ) Cost Estimate

LANL H3S

Program Manager
Project Manager

Senior Engineer

Project Engineer

Sanior Scientist

Junior Engineet

Juniar Sclentist
Pemmitting Specialist
Drafisman

Word Processor

Quakty Assurance
Administrative Assistant
CostfSchedule Engineer

Field Labor

Field Supervisot

Field £ngineer

Fietd Equipment Operator
Field Driver

Field Technician

Field Laborer

Fiekt Craft Laboer

Field Elecirician

Field Equipment Operator - PT
Fisld Driver - PY

Field Yechnician - PT
Fieid Laborer - PT

Field Craft Labor - PT
Field Electrician - PT

Equipment
Drill rig and grouting equipment
Misc

Task 4 Grouting and Site Restoration

Office Labor

LANL Project Manager
LANL H&S

Program Managsr
Project Manager

Senior Engineer
Project Engineer
Senior Scientist

Juniar Enginger

Junior Scientist
Permitting Specialist
Drafisman

Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Field Labor

Field Supervisor

Field Engineer

Field Equipment Operator
Field Diriver

Field Technician

Field Laborer

Field Crafl Laber

Field Electrician

Rate

Hate

Rate

Rate

Table C-6

100
120
110
100 16
7% 16
104
60

40 24

Hours

s 0o o e tn
“ B AW RGN G WY LR R RN R R R R RN

Weoks

Hours

-
[ ]
o
Sewd

L R R R R X X NN/ R R RN RCR R R R LR KR
3

50 100

Hours

45 120

g
a3t

ubtotal

CProjecis\LANLITA 16 CHEARemative Cost Estimates\Main Cost Estimate File 4 (QC changes made)

$

3

2,580

5,600

22,980

§,400

$

40,917

6.5

1172612000



Table C.&

Qutfall Source Area 17-fpot Surge Bed Grouting and Cap Maintenance {(Alternative 112} Cost Estimate

Fiewd Equipment Operaler - PT
Fielt Driver - PT

Field Technician - PT

Field L.aborer - PT

Field Craft Labor- PT

Fiekd Electrician - PT

Equipment
Diill fig and groating equipment

Matenials YoM
Grouting

Materials iump
Sie Resloralion

Fill, engineered fon
Bentonite ton

Task 5 Demobilization

Labor

LANL Project Manager
LANL HE&S

Program Manager
Project Manager

Senior Engineer

Project Engineer

Serior Sdentist

Junior Enginger

Jurvior Scientist
Pemmitting Specialist
Craftsman

Word Processor
Quakity Assurance
Administrative Assistant
Cost/Scheduls Engineer

Fileld Labor

Field Supevisor

Field Engineer

Field Equipment Operator
Field Driver

Field Technician

Field Laborer

Field Crafi Labor

Fieki Electrician

Field Equipment Operator - PT
Figld Driver - PT

Fieki Technician - PT
Field Laborer - PT

Field Craft Labor - PT
Field Electrician - PT

Equipment
Dnlt rig and grouting equipment
Misc

Task & Project Administration
Labor

LANL, Project Manager
LANL H&S

Rate

Rate

Rate

Rate

Rate

Ratp

25
22.5
25
17.5

25
25

20000

2500

12
25

175
120
110
100
100

55
70

48

65

G8EsH8a3

RR
Oy

17.5

32.5

178
100

Month

Qty

Hours

Hours

Weeks

Hours

$ -
3 .
$ .
$ -
-4 -
% -
Subtotal
05 % 10,000
Subtotal
135 2,500
13 12
18 25
Subtotal
s -
S -
% .
$ -
4 -
& % 600
4 -
$ -
$ .
$ -
s -
$ -
$ -
L 320
S .
Subtotat
$ -
-3 -
$ -
3 -
15 $ 120
$ -
$ -
% -
% -
3 -
5 .
3 -
s -
$ -
Suttotal
$ 2,560
$ 500
Suitotal
6 % 2,800

CoProjecisLANLITA 16 CMSAatemative Cost EstiratesiMain Cost Estirote File 4 (OC changes mate)

c&8
$ 10,000
$ 2837
$ 4640
$ 920
$ 720
$ 3000
$ 9,540
$ 9,540
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Outfill Source Area 17-fogt Surge Bed Growting and Cap Maintenance (Alternative 1.2} Cost Estimate

Program Manager
Project Manager

Senior Engineer

Project Engineer

Benior Scientist

Junior Engineer

Junior Scientist
Pemmitting Specialist
Draftsman

Word Processor

Quality Assurance
Administrative Assistant
Cosi/Schedule Engineer

Phase IV Ciosare Report (Year 2

Task 1 Closure Report

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager

Senior Engineer

Project Engineer
Senilor Scientist

Junior Enginesr

Junior Scientist
Permiiting Specialist
Draflsman

Word Processor

Quality Assurance
Adrninistrative Assistant
Cost/Schedule Engineer

Task 2 Project Administration

Labor

LANL Project Manager
LANL M35

Program Manager
Project Manager

Senlor Engineer

Project Engineer

Benior Scientist

Junior Engineer

Junior Scientist
Permitting Speciatist
Draftsman

Word Processor

Qualiy Assurance
Administrative Assistant
Cost/Schedule Engineer

Summary
Phase

Phase 1, 1 & H1 Plans and Excavation {Year 1)
Phase IV Closure Repori {Year 2}

Capital Installstion Cost
3% Year ORM Costs (NFV)

Rate

Rate

Teble C-8

120 2
110 40
100

75
100

GG

55

70

45

Hours
175 24
100
120 4
110 440
100
75 120
00
80 120
55 120
70
85 80
AL 40
&8
40
65
Hours
175 4
106
120
110 24
100
75
100
60
55
70
85
45
55
40 16
65 24
Subtotal
§ 158,807
$ 42520

3 240
$ 4400
g -
3 -
3 -
g -
$ -
$ -
$ -
3 .
3 .
3 00
1300

= Al e B
TR

BB AP AW AP H BB Y
gl
3
=y

Subtotal .
5 700
3 -
$ .
$ 2,640
S -
$ -
3 .
$ -
$ -
S "
8 -
$ -
3 .
$ 640
3 15650
NMGRT

-3 9,114
$ 2471

CProjecBWANLITA 16 CHSWiemative Cost EstimatesWain Cost Estimate File 4 {GC changes made}

e

$ 36980

5 5,540

Total
$ 1659821
$ 449

$ 6913
$ 104,980

e

o
& ey

$

i

C67
s R L A PAT |
36,980
5,540
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Table C6 C-6-8
Cutfall Source Area 17-foot Surge Bed Grouting and Cap Maintenance {Altemative 11.2) Cost Estimate

{From Cap Maintenance, Table C-§)
‘total Cost (NPV} $ 315803
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Table C-7

Cuifall Source Area Seftling Pond Cap Maintenance {Alternative 1.3}

Assumptions

1. Maintenance is reguire once every § years of the settling pond cap.

2.1 week is required for maintenance, consisting of sail patching of the cap.
3. The discount rate for the NPV calculation is 5%.
4. New Mexicn Gross Receipts Tax is 5.8125%.

[Phase ) &1l Preliminary and Final Plans, Cost Estimates fYear 1) 0%

Task 1 Project Maintenance Flan

Office Labor

LANL Praject Manager
LANL H&S

Program Manager
Project Manager

Senior Engineer

Project Engineer

Senior Sclentist

Jupior Engineer

Junior Sclenfist
Permnifiing Specialist
Draflsman

Word Processor

Quality Assurance
Adminisirative Assistant
CostSchedule Engineer

Task 2 Safety Plan

Office Labor

LANE Project Manager
LANL HES

Program Manager
Project Manager

Benior Engineer

Project Engineer

Benior Scientist

Junior Engimeer

Junior Scientist
Pensitling Specialist
Draftsman

Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Task 3 Maintehance Plan Cost Estimate

Labor

LANL Project Manager
EANL HES

Prograrm Manager
Prgject Manager
Senior Engineer
Project Engineer
Senior Scientist
Junior Engineer
Junior Scientist
Pemitting Specialist
Braftsman

Waorg Processor

Rate

Rate

Hours

Hours

Hours

40

N oo

[+ I -1
AN AN ARG NS S

40

CiProjecisiLANLITA 16 CMSWternative Cost EstimatesiMaln Cost Estinsdte File 4 (QC changes made}

A AR W A LR A8 B G S 0

:
g

V40 40 A A DN R

. B&

k
)

1,200

2,400

220
360

$

5,370

$

$

$

v s g

SR L]
it i
~‘£§?~%’ﬂ%

9,550

5,370

7,740

&-7-1

$:: 24,7603
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Table C.7

Outfalt Source Area Settling Pond Cap Maimenance (Alternative 113}

Quality Assurance
Administrative Assistant
CosySchedule Engineer

Task 4 Project Administration

Rate

Labor

tANL Project Manager
LAHL H&S

FProgram Manager
Project Manager

Senior Enginees

Project Engineer
Senjor Scientist

Junior Engineer

Junior Scientist
Pamiting Specialist
Draflsman

Word Processor
Guality Assurance
Administrative Assistant
CostiSchedule Engineger

Phiage il (Not Applicable) 7 777

{Phase IV Long-Ter Maintenanc® (Year 530}

e e Sgrainy

Task 1 Readinoss Review
Otice Labor Rate
LANL Project Manager

LANL H&S

Program Managet

Project Manager

Senjor Engineer

Project Engineer

Senior Scientist

Junior Engineesr

Junior Scientist

Permitting Specialist

Draftsman

Word Processor

Quality Assurance

Administrative Assistan!

CostSchedule Engineer

Task 2 Mobithation
\Labor Rate
LANL Project Manager

LANL H&S

Program Manager

Project Manager

Senior Engineer

Project Enginesr

Senlor Scientist

Junior Engineer

Junior Sclentist

85
40
65

Hours

Hours

Hours

-

-]

& L]

16

CaPmjeds\LANLYTA 16 CMS\Atemative Cost EstimatesiMain Cost Estimate File 4 {G0 changes made}

$ .
% 320

$ 1,040

$ 2,100

Subtotal

% 766

3 -

3 -

5 850

$ -

5 "

3 -

[3 -

3 -

$ -

% .

3 -

$ -

% -

% 520

$ 3,880
Subtaetal $ 3,68¢
3 1,400
3 800
5 -
$ 880
% -
$ 600
3 -
% -
3 -
3 -
s -
32 -
3 -
3 -
% -
$ 3,980
Subtotal ¥ 2,140
5 -
% -
3 -
¥ 220
3 400
% -
3 -
5 -
] 880

-2

372512003



Table C-7

Qutfall Source Area Setlling Pond Cap Maintenance (Alternative 1.3}

Permitiing Specialist
Deaftsman

Word Processor

Quality Assurance
Administrative Assistant
CostiSchedule Engineer

Field Labor Rate
Field Supendsor

Field Enginear

Field Equipment Operator
Field Driver

Field Technician

Figkt Laborer

Fielkt Craft Labor

Field Electrician

Field Equipment Qperalor - PT
Fiekd Driver - PT

Field Technician - PT

Field Laborer - PT

Figld Craft Labor - PT

Fiel Electrician - PT

Equipment Rate
Backhoednader

Pugmill

Misc

Task 4 Cap Maintenance

Office Labor Rate
LANL Project Manager
LANL H&ES

Program Manager
Project Manager

Senior Engineer

Project Engineer

Senipr Scientist

Junior Engineer

Junior Scientist
Pemmitting Specialist
Draftsman

Word Processor

Guality Assurance
Administrative Assistant
Cost/Schedule Engineer

Fisld Labor Rate
Figld Supervisor

Field Enginger

Fiekd Equipment QOperator
Field Driver

Field Technician

Field Laborer

Field Craft Labor

Field Flectrician

Fietd Equipment Operator - PT
Field Driver - PT

Field Techrician - PT

Field Laborer - PT

Field Craft Labor - PT

Fiekd Electrician - PT

70

Weeks

16

16

50

50

50

10
10

10

CFrojects\LANLITA 16 CMSWiemative Cost EstimadesWMain Cost Estimate Fike 4 (QC changes made)

ubtotat

o o 0N G A G (N AW A H U A
&

883

Subtotal

$ 100
% -
$ 120
$ 880
% .
$ 1,200
$ .
$ 3,000
s -
% -
% .
g -
% -
$ -
$ .
Bubtotal

% 3,500
s -
$ 2,500
$ -
$ -
$ 1,750
% -
$ -
] 250
% 225
% -
-1 17%
]

3

+,240

500

5,500

8,400

$

16,685

C-7-3

11/25/2003



Table €7 C.74
Outfall Source Area Settling Pond Cap Maintenance [Alternative 11.3}

Equipment Rate Month Subtotal $ 2,075
Dump Truck 2000 026 & 500
Backhoefl.oader 4000 025 § 1,000

Truck 500 025 $ 125

Pugmill 4400 025 % 100

FOM Backhoefloader 1000 025 § 258

FOM Dumnptruck 400 025 § 100

Materials UOM  Rate Qty Subtotal 3 280
Filt, engineered ton 12 20 8 240

Bentonile fon 25 2% 50

Task & Dermobilization $ 3,250
Labor Rats Hours Subtotal $ 1,400
LAML Project Manager 175 % -

LANL HES 100 s -

Program Manager 120 $ -

Project Manager 110 - "

Senior Engineer 100 L3 -

Project Engineer 75 - 680D

Senior Scientist 100 5 -

Junior Engineer 60 $ -

Junior Scientist 55 $ -

Permitting Specialist 70 4 -

Praftsman 55 3 -

Word Processor 45 $ -

Guality Assurance 58 % -
Administrative Assistant 40 20 § 800
CostiSchedule Engineer 65 $ -

Field Labor Rate Hours Subtotal $ 1,240
Field Supervisor 0 8 s 560

Field Engineer 78 % -

Field Equipment Operator 50 8§ 400

Figlkt Driver 45 3 -

Field Technician 45 $ -

Figid Laborer 35 8 3 280

Field Craft Labor ’ 50 $ -

Field Electrician 85 $ -

Fielt Equipment Operator - PT 25 $ -

Figld Driver ~ PT 2.5 3 -

Field Technician - PT . 225 $ -

Field Laborer - PT 17.5 $ .

Field Craft Labor - PT 25 $ -

Field Electrician - PT 325 $ -

Eguipmont Rate Waoeks Subtotal $ 650
Excavator $ 50

Pug mill $ 50

Bump truck $ 50

Misc $ 500

Task 7 Project Administration $ 3,680
Labor Rate Mours Subtotal 3 3,680
LANL Project Manager 175 g 3 1,400

LANL HAS 100 $ -

Frogram Manager 120 3 -

Project Manager 110 16 $ 1,760

Senior Engineer 100G $ -
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Table G-7 15
Cutiall Source Area Setiling Pond Cap Maintenance (Altemnalive #.3)

Project Engineer 75 $ .
Senior Scientist 100 $ -
Junior Engineer 60 & -
Junior Scientist 55 $ -
Permitting Speciafist 70 $ -
Dirafisman 55 $ -
Word Processor 45 $ -
Qualfly Assuranis 55 $ -
Administrative Assistant 40 $ -
Cost/Schedule Engineer 65 8 5 520
Sumimary
Fhase Subtotal HMGRT Total
Phase §, i & 1l Plans (Year 5} $§ 24760 3 1438 $ 26190
Phase IV Cap Maintenance (Year 5-30) § 158475 § 9,085 3% 185570
{every 5 years)
£apital Installation Cost $ -
30 Year OBM Costs (NPV) $ 104,980
Total Cost {NFV) 3 104,900
A0 Year NPV Calculation
Discount Rate = 5.00% *
Year Incurred Cost Divisor Subtotal
1 105 § -
2 1,025 § -
33 - 11567625 § -
4 8 - 1.21550825 § .
. 55 58313 127628156 § 46473
6 % - 134009584 % -
79 « 140710042 % -
g § - 147745544 % -
8 3 - 1.55132827 % -
10 % 33,114 1.628B5463 $ 20,329
11 & - 171033936 $ -
12 % - 1.76585833 §% -
13 3% - 1.88584914 § -
14 § - 18788316 $ -
15 % 33,114 207892818 § 15,928
16 $ - 2182874580 3 -
17 5 - 229201832 3% -
18 % « 240661923 & -
1% 3 - 25269502 § -
2% % 33114 265329771 § 12480
18 » 2.785965258 & -
2 % - RO2528072 % -
23 8 -~ 307152376 % -
24 % - 322509094 $ -
P 33,114 338655404 $ 2970
26 § - 355567268 § -
27 - B73345632 % -
B $ - 392012814 & -
29 % - 41181358 3 -
w5 - 432154238 § -
5 104,990
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Table C-8 c-8-1
Sediment Excavation with Storm Waler Fillers for Springs {Alternative UL1) Cost Estimate

Assumptions

4. An excavated soit velume of 26,000 m3 {28,000 ¢y) is assumed, with a densily of 1.5 tons per oy,

2. Design activities include 1 week of geoprobing 1o better define extent of sediment contamination.

3. Permitting includes an EIS, which wilf cost $500,000

3. Half of excavaled sediment is nonhazardous, and Wil be trucked to Albuquergue for landfilling,

4, Aliuvial aguifer in Caflon de Valle to be diverted using upgradient interceptor trench and bypass pipe.

& Stenm water fiters will be installed on springs separately prior to siart, with diversion piping installed as part of this preject.
§. Non-hazardous disposal costs to for 13,000 oy to WM Rio Rancho were $52/Mon tumkey (trucking, ipping fees €fc.),

does not include preparalory work, sampling etc, or LANL cverhesd charges, Costs are based on the completed MDA P

7. Hazardous disposal for banum is assumed for half the excavated volume {13,000 cy), @ $26540n {based on MDA P, as above),
8. A haul road will be consfrucied along the 2 kilometer fength of the excavation.

9. Heawy equipment for excavation and loading consists of 2 backhoes, 2 lpaders, and 3 dump trucks.

10. A sample frequency of 1 sarmple per 100 cy is used for tandfill WAG sampling.

11, The excavalion rate is 400 cy per day.

12, Verification sampling of excavation Is requited every 50 yards for HE and barium using field kits, with 10% fab confirmation,
13. Site restoration for alluvium consists of sand alluvial backfill and soll surficial backfill,

14, Two wetiands are constructed using subgrade dams and drain pipes from saturated aliuvium,

15 The duration for excavation and ske restoration is 20 weeks.

18. Costs for this altemative must be combined with storm water filter costs (Table C-10}, for complete alternative costs.

17. installation costs are included for seven new alluvial wells to be installed following excavation,

18, Quarterly sampling costs for the new wells are not included, because they are replscement POC wells and these costs
are assumed comrnon to all akernatives.,

19, The discount rate for the NP calculetion is 5%.

20. New Mexico Gross Receipts Tax is 5.8125%.

ol oL

\Phase [Prelimifidry Design and Permitting (Yeaf 17"

— s

Task 1 Project Plans $ 10480
Office Labor Hate Hours Subtotal § 10,490
LANL Project Manager 175 5% 1,400

LANL H&S 100 4 % 460

Program Manager 120 4 3 480

Project Manager 110 83 BRO

Senior Engineer 00 40 8 4,000

Projaci Engineer 78 $ .

Senior Scientist 100 16 5 1,600

Juniar Engineor 80 E -

Junior Scientist 55 $ -

Permitting Spacialist 70 8 % 560

Draftsman 85 8 $ 4443

Word Processor 45 8% 360

Quality Assurance 55 28 110
Administrative Assistant 40 £ -
Cost/Schedule Engineer 65 4 3 260

Task Z Safety Plan $ 7,090
Offica Labor Rate Hours Subtotal $ 7,080
LANL Project Manager 175 Z % 380

LANL HBS 100 5 $ 800

Program Manager 120 $ ~

Project Manager 19 16 % 1,760

Senior Engineer 100 $ -

Project Engineer 75 16 $ 1,200

Senior Scientist 100 $ -

Junior Engineer 60 40 % 2,400

Junior Scientist 55 $ -
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Yable C.-8 C-8-2
Sediment Excavation with Storm Water Filters for Springs (Altemative 1111} Cost Estimate

Pemnitting Specialist i) $ -

Drafteman 55 43 220G

Word Processor 45 B $ 380

Quality Assurance 55 s -
Administrative Assistant 40 $ -
CostSchedule Enginser 65 3 -

Task 3 Readiness Review $ 4,280
Office Labor Rate Hours Suitotal $ 4,280
LANL Project Managet 175 & 3 1,400

LANL HAS 100 83 800

Program Manager 120 $ -

Project Manager 110 2§ 880

Senior Engineat 100 $ -

Project Engineet 75 % 8 1,200

Senior Scientist 100 $ -

Jurdor Engineer £0 $ -

Junior Scientist 55 $ -

Permitting Specialist 70 $ -

Draftsynan 55 3 -

Word Processor 45 % -

Quality Assurance 55 $ -
Administrative Assistant 40 3 -
Cost/Schedule Enginger 85 $ -

Task 4 Geoprobe Sampling $ 18770
Qffice Labor Rate Hours Subtotal 3 6,040
LANL Project Manager 175 28 350

LANL H&S 100 3 -

Program Manager 120 $ -

Project Manager 110 4 % 440

Senior Engineer 100 3 -

Project Engineer 75 s -

Senior Scientist 100 3 N

Junior Engineer 80 80 % 4,800

Junior Scientist 55 $ -

Penmnitting Specialist 70 5 -

Draftsman 85 $ -

Word Processor 45 $ -

Quality Assurance 55 -3 -
Administrative Assistant 40 8 3 320
Cost/Schedyle Engineer &5 23 130

Other UOM Rate ity Subtotal $ 8,730
Direct push sample nig day 1500 5 3 7.500

Soil analytical, Field kit each 25 30 % 750

Soil analytical, 10% lab confirm each 160 13 480

Task & Fleld Summary Report s 9,230
Labor Rate Hours Subtotal 5 8,230
LANL Project Manager 175 4 % 700

LANL H&S 100 $ -

Program Manager 120 2§ 240

Project Manager 110 8 $ B&o

Senior Engineer . 100 $ -

Project Enginesr 75 $ -

Senior Scientist 100 40 § 4000
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Table C-B

Sediment Excavation with Storm Water Filters for Springs {(Alternative liL1} Cost Estimate

Junior Engineer

Junior Scientist
Pemitting Specialist
Draftsiman

Wond Frocessor

Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Task § Preliminary Excavation Plan

Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager

Senior Enginesr

Projedd Engineer

Senior Scientist

Junior Engineet

Jundor Sclentist
Permitting Speclalist
Draflsman

Word Processor

Quality Assurance
Adminisirative Assistant
Cost’Scheduie Engineer

Task 7 Permitting

Rate

Task 8 Preliminary Excavation Plan Cost Estimate

Labor

LANL Project Manager
LAML H&S

Program Manager
Project Manager

Senior Enginesr

Project Engineer

Senior Scientist

Junior Engineer

Jurior Scientist
Permitting Specialist
Draftsman

Waord Processor
Quuality Assurance
Administrative Assistant
CostiSchedule Engineer

Yask 3 Project Administration

Labor

LANL Project Manager
LANL H&5

Program Manager
Project Manager
Senior Engineer
Proiect Engineer
Senior Scientist

Junior Engineer

Junior Sciendist

Rate

Rate

80 AD
55
70
55 8
45 8
55
40 2
65 2
Hours
175 48
100 g
120 40
110 80
100 180
75 180
100
&0 3z0
55
70
55 a0
45
55
4G
&5
Hours
178 168
100
120 4
116 4D
100 40
75
100
80 80
55
70
55
a5
1]
40 40
65 80
Hours
175 18
100
120 4
110 16
100
Fé-]
100
80
55

2,400
440
360

80
130

4 ¢ U 4 A N

Subtotal

4,800
8,800
16,000
12,000

19,200

R £ G B G U O BN LR W O A

Subtotal
2,800

4,400

1,600
5,200

VIR RPAPRBDRARARAN
o

£
ng
58"

L KRR R R
[
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$ 73,000
$ 500,000
$ 23,280
$ 8,240
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Table C-8 . W
Sediment Excavation with S5lorm Water Fillers for Springs (Altemnative i1} Cost Estimate |

Penritting Speciatist 70 $ -
Draftsman 55 3 -
Word Processor 45 $ -
Quality Assuratice 55 $ -
Administrative Assistant 40 40 $ 1,600
Cost/Schedule Enginesr 65 40 % 2,600

{Phase Il Final Design (Yedr 0 777

‘Task 1 Final Excavation Plan $§ 25680
Labor Rate Hours Subtotal
LANL Project Managet 176 48 4,200
LANL H&S 100 8 3 BGO
Program Manager 126 8 % )
Project Manager 110 0 $ 4,400
Senior Enginser 100 40 % 4,000
Project Engineer 75 3 -
Senior Scientist 106 3 -
Junior Engineer 60 80 % 4,800
Junior Scientist 55 $ -
Permiting Specialist 70 $ -
Draftsman 55 8 3 4,408
Word Processor 45 $ -
Quality Assurance 55 § -
Administrative Assistant 4G 208 800
Cost/Schedule Engineer 65 0% 1,300
Task 2 Final Excavation Plan Cost Esthnate § 14,840
Latxss Rale Hours Bubtotal
LANL Project Manager 175 B % 1,400
LANL H&S 106 $ -
Program Manager 120 4 3% 480
Praject Manager 110 24§ 2640
Senior Engineer 100 24 °$ 2,400
Project Engineer 75 $ -
Senior Scientist 100 $ -
Junior Engineer 60 a0 8 2,400
Junier Scientist 55 $ .
Permitting Specialist 70 $ -
Draftsman 58 $ -
Word Processor 45 $ -
Quality Assurance 55 & -
Administrative Assistant 40 24 % 60
Cost/Schedule Enginesr 65 24 3 1,560
Yask 3 Project Administration $ 6,560
Labor Rate Hours Subtotal
LANL Project Manager 175 g s 1,400
LANL HES 100 5 .
Program Manager 120G $ -
Project Manager 110 4 % 2,640
Senior Engineer 100 $ -
Project Enginecr 5 5 -
Senior Sclentist 100 % -
Jurior Engineer 60 $ -
Jurior Scientist 55 $ “
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Tahle C8

Sediment Excavation with Storrs Water Fillers for Springs (Alternative 1111} Cost Estimate

Permmitting Speciafist
Draftsman

Woard Processor

Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

- s e — AR o

hasé in EXgavaion 440 Sks Resforslion (Year T

@~ e

Task 1 installation Plan
Office Labor Rate
LANL Project Manager

LANL H8S

Program Manager

Project Manager

Senior Engineer

Project Enginser

Senior Scientist

Junior Enginoer

Junior Scientist

Permitting Specialist

Draftsman

Word Processor

Chuality Assurance

Administrative Assistant

Cost/Schedule Engineer

Task 2 Satety Plan

Office Labor

LANL Project Manager
LANL H&5

Program Manager
Praject Manager
Senior Engineer

Project Engineer
Benicr Scientist

Junior Engineer

Junior Scientist
Permitting Specialist
Drafisman

Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Rate

Task 3 Training

Office Labor

LANL, Project Manager
LANL H&S

Program Manager
Project Manager
Senior Engineer
Project Engineer
Senior Scientist
Junior Engineer
Junior Scientist
Permitting Specialist
Dirafisman

Word Piocessor

Rate

Hours

Hours

175
130
120
110
100

75
100

70

45

oK

80 R
PR R-R R R E R R RN

$ 13,960

Subtotat $

RBBLuBBBaBOPRes
£}

$ 7,080
ubtotal $ 7,080

1,760

1,200

2,400

MUY

$ 5,530
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1 $7,504,9353



Table -8

Sediment Excavation with Storm Water Filters for Sprints (Alternative 1.1} Cost Estimate

Quality Assurance
Administrative Assistant
CostiSchedule Engineer

Field Labor Rate
Field Supervisor

Field Engineer

Figld Equipment Operator

FieM Driver

Field Technician

Fieki Laborer

Fiekt Craft Labor

Field Elechrician

Task 4 Readiness Review

Office Labor Rate
LANL Project Manager
LANL H&S

Program Manager
Praject Manager

Senior Engineet

Project Enginser

Senior Scientist

Junior Engineat

Junior Stlentist
Permiting Specialist
Draflsman

Word Processor

Quality Assurpnge
Adminigtrative Assistant
CostiSchedule Enginesr

Tashk § Mobllization

Labor : Rate
LANL Project Manager
LANL H&S

Program: Manager
Project Manager

Senior Engineer

Project Engineer

Senior Scientist

Junior Engineer

Junior Sclentist
Parmitting Specialist
Draftsmian

Word Processor

Quality Assurarnce
Adeninistrative Assistant
Cost/Schedule Engineer

Floid Labor Rate
Field Supervisor

Field Engineer

Fietd Equipment Operator

Field Driver

Field Technician

Field Laborer

Fieki Craft Labor

Field Electrician

55
40
&8

Hours
70
75
B0
45
45
35
&0
&5

Hours
75

120
110
100

75
100

55

45
55
40
65

o oo g O
A B W A AW 5 0

i6

ot 00 0w
LR R R B B R RN [ECGRURLR R REOR EOE KRR

2
83528°

£
-
g

1WA 8 A 1B 3 0 W 1 O A W

1,400

o0
¢
£
g
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2,280

4,280

6,780

2,560

$

]

4,280

10,265
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Table C-8 o-8-7
Sediment Excavation with Storm Water Filters for Springs {Alternative 111} Cost Estimate

Fleki Equipmenl Operator - PY b $ -

Figid Driver - PT 225 $ -

Field Technician - PT 22.5 $ -

Fielkd Laborer - PT 17.5 $ -

Field Craft Labor - PT 25 3 -

Field Electrician - PT 325 $ ~

Equipment Rate Weeks Subtotal 3 238
Backhoe $ 50

Backhoe $ 50

Durmp truck 3 50

Dump truck 3 50

Dump truck 3 50

Loader $ 50

Loader $ 50

Asticulated loatler 3 50

Trash pump $ 25

Misc 3 500

Task 6 Instaliation Materlals $ 483,118
Materials UOM  Rate Gty Subtotal $ 483,118
inferceplor Trench for Dewaterng, Upgradient

Peastone ton 25 100 & 2,500

Fiiter fabric roli 156 s 450

Well Casing foot 8 8% 48

Zinch SDR 11 HDPE pipe itF €000 075 § - 4500

Fittings each 5 20 % 100

860 galion head tank each 1000 1% 1,000

Site Restoration each 2500 1% 2,500

Fill, engineered ton 12 39000 $ 468,000

Drainage culvert LF 8 40 5 320

Grass seed lamp 1200 1% 1,200

Native plants lurnp 2500 15 2500

Task 7 Excavation and Site Restoration Labor and Equipment $ 683,300
Otfice Labor Rate Hours Subtotal $ 102,300
LANL Project Manager 178 100 § 17,500

LANL H&S 100 40 4,000

Program Manager 120 20 3 2400

Project Manager 110 200 § 22000

Senior Engineer 100 3 .

Project Engineer 75 $ -

Senior Scientist 100 $ -

Junior Engineer 50 800 § 48,000

Junior Seientist 55 $ -

Parmitting Specialist 70 % -

Oraftsman 55 3 -

Word Processor 45 $ -

Quality Assurance &85 $ -
Administrative Assistant 40 80 $ 3,200
Cost/Schedule Engineer 85 80 § 5,200

Field Labor Rate Hours Subtotal $ 37580
Field Supervisor 70 1000 § 70000

Figld Enginger 75 $ -

Field Equiprent Operator 50 2000 $ 100,000

Fiedd Driver 45 2000 5 50,000

Field Technician 45 % -
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Field Laborer

Field Crafl Labor

Field Electrician

Field Equipment Operator- PT
Field Driver - PT

Field Technician - PT

Field Laborer - PT

Field Craft Labor - PT

Field Electrician - PT

Equipment Rate
Hackhoe

Dump Truek

Loader

Truck

HOPE fushion machine
Skw generator

FOM Backhoe

FOM Loader

FOM Dumptruck

FOM Generator

Other UOM Rate
4-inch wells LF

Monitoring well mob/dernob fump

Sofll ansiytical, field each

HE Soil analytical, 10% 1ab confirm each

Barium Soil analytical, 10% lab confim each

Task 8 Waste Menagemenm

Office Labor Rate
LANL Project Manager
LANL HRS

Program Manages
Project Manager

Senior Engineer

Project Engineer

Benior Scientist

Junior Engineer

Junfor Scientist
Pemitting Specialist
Drafisman

Word Processor

CQuality Assurance
Administrative Assistant
CostiSchedule Engineer

Field Labor Rate
Fiekl Supervisor

Field Engineer

Field Equipment Operator
Figsld Driver

Field Technician

Field Laborer

Fieki Craft Labor

Field Electrician

Field Equipmesnt Operator - PT
Field Driver - PT

Field Technician - PT

Figld Laborer - PT

Field Crafl Labor - PT

Tahle C.8
Sediment Excavation with Storm Water Filters Tor Springs (Alternative il.1) Cost Estimate

35
$0
65
25
2.8
225
17.5
25
325

4152
7040
4000
500
1200
400
1000
400
400
200

50
2500
20
210
32

110

10
75

45
45

50

25
225
225
17.5

1000

400
400

200

Month

Hours

18

80

40
18

Hoiirs

1600

200

8
g

10,000
9,000

3,500

-

ubtotal
41,520

ubtotal

BRVONY BRPHBEARIPBRYN AP RELL NG
o
2
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Subtotal

$ -
s -
% .
$ 1,760
% -
% .
3 -
3 4 800
$ -
[ -
[ “
% -
$ -
$ 1,600
$ 1,040
Subtotad

[ -
3 -
5 -
% -
$ 45000
$ .
$ .
% -
% -
$ -
$ 4,500
.3 -
3 -

$ 240,820
§ 23,180
$ 5,200
$ 49,500

$6,251,692

c-88
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Table -8 C-8-9
Sediment Excavation with Storm Water Filters for Springs {Alternative 11.1) Cost Estimate

Fiek? Electrician ~ PT 325 3 -

Soit Disposal QOM  Rate Qty Subtolal £6,181,500
Contaminated soll disposal, non haz, ton 52 19500 $1,014,000
Contaminated soil disposal, Ba haz. ton 265 19500 $5,167 500

Other HOM  Rate Qty Subtotal £ 11,492
Sofl analytical, field each 20 260 3 5,200

HE Soil analytical,10% lab confim each 210 % 3 5,460

Bariurn Seoil analytical, 10% lab contirm sach iz 6 % 832

Task § Demchilization $ 10,040
Labor Rate Hours Subtotal $ §.780
LANL Project Manager 175 43 100

LANL HES 100 2 % 200

Program Manager 120 83 560

Project Manager 110 $ -

Senior Engineer 100 16 % 1,600

Project Engineer 75 1B 3 1,200

Senior Scientist 100 -3 -

Junior Engineer 80 $ -

Junior Scientist 55 $ -

Permitling Specialist 70 3 -

Drafisman 85 § -

Waord Processor 45 5 -

Cruakty Assurance 55 $ -
Administrative Assistant 40 40 3 1,600
Cost/Schedule Engineer 65 8 3 LY

Field Labor Rate Hours Subtotal -4 2,560
Field Supervisor 78 g 5 860

Field Engineer 75 g s 600

Field Equipment Operator 50 83 400

Field Driver 45 g8 3% 360

Fiald Technician 45 8 % 60

Fieki Laborer 35 83 280

Fieki Craft Labor 50 $ -

Field Eiectrician 65 $ -

Fielg Equipment Operator - PT 25 3 -

Field Driver - PT 22.5 $ -

Field Technician - PT 225 $ -

Fleld Laborer - PT 17.5 3 -

Field Craft Labor - PT 25 $ -

Field Electrician - PT 325 3 -

Equipment Rate Weaks Subtotal 3 700
Backhoe % 50

Backhoe : 50

Dhenp truck 3 50

HDPE fusion machine $ &0

Misc 3 500

Tazsk 10 Project Administration $ 35160
Labor Rate Hours Subtotat $ 35160
LANL Project Manager 175 80 § 14,000

LANL H&S 100 8 3 800G

Pragram Manager 120 83 960

Project Manager 110 100 $ 11,000

Senior Engineer 100 $ -

Project Engineer 75 $ -
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Table C-8 C-8-10
Sediment Excavation with Storm Water Filters for Springs (Allernative I11) Cost Estimate

Senior Scientist 100 $ -
Junior Engineer €0 3 -
Junior Scientist 55 5 -
Pemmitting Spacialist 70 $ -
Drafisman 55 -+ -
Word Processor 45 3 -
Qualify Assurance 55 $ -
Administrative Assistant 40 80 & 3,200
CostfSchedule Engineer 85 80 $ 5,200

‘phiage IV Cigsure Report (Year ) " /0" &7

oo i 7

Task ¢ Closure Report $ 94,360
Labhor Rate Hours Subtotal $ 94960
LANL Project Manager 175 40§ 7,000

LANL H&S 100 L] -

Program Manager 120 16 § 1,920

Project Manager 110 80 3 8,500

Senior Enginesr 100 3 .

Project Engineer 5 320 24,000

Senior Sclentist 100 $ -

Junior Engineer 80 320 § 18200

Junipr Scientist &85 320 § 17,800

Pemitting Specialist 70 $ -

Draftsman 55 160 5 8,800

Word Processor 45 80 $ 7.200

CQuality Assurance 55 g 3 440
Administrative Assistant 40 3 -
Cost/Schedule Engineer 65 4 -

Task 2 Project Administration $ 25960
Labor Rate Hours Subtotal $ 25980
LANL Project Manager 175 40 3 7,000

LANL HAS 100 8 3 800

Frogram Manager 120 -4 360

Project Manager 110 8 % 8,800

Senior Engineer 100 L3 -

Project Engineer 75 $ -

Senior Scientist 100 $ -

Junior Engineer &G $ -

Junior Sclantist 58 $ -

Pammitfing Specialist 70 $ -

Deafisman 85 k4 o

Word Processor 45 $ -

Quality Assurance 55 $ -
Administrative Assistant 40 8¢ § 3,200
Cost’Schedule Enginesr &5 80 8 5,200

Summary

Phase Hubtotal NMGRT Total
Phase | Preliminary Design and Pemitting (Year 1) $ 651380 % 3788t $ 689241
Fhase I Final Design (Year 1) $ 44080 % 2561 3 4662
Phase Hi Excavation and Site Restoration (Year 2} $75043835 § 436224 $7.941159
Phase 1V Closure Repord {Year 2} F 120820 % 7028 § 127,848
Capital Installation Cost $ 8,858,547
30 Year O&M Costs (NPV} $ 628240
{from Tabie C-10)

Total Cost (NPV) $9,524.787
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Tatie C.8 C-5-1
PRB Mstalation and Storm Water Filters for Springs {Alfernative 1112} Gost Estimate

Assumptions

1. Costestimate for design and instaliation defived kom Mortandad Canyon PRE actual instatiation costy, with adjustnen for nuenber and scale.
2. Costs are for 4 PRBS, 3 m Cafion de Valle aid 1 in Martin Spring Canyon.

3, PRBs consist of ZV1 and calcivm suifple.

4. A icense fae of 12% on labor, equipmend andd materials for the 2V portion is inchxded,

&, For pammitting, a bivassessment and an envirornmental assessment (EA) are requinsd, at 2 total cost of $150.000

8. Two monitoring wells (upgradient and downgradiend} of each PRB are required.

7. Monitoring wells 1o he sampled quariery for the first 3 years and twite a year thereafier, for HE and barium (8 wells),

8. Afl beds of the PRBs are changed oul at 15 yers,

g, The dgiscnunt rate Tor e NPV calogiation is 5%,

10, LANL UTR oversite costs for each phase not avaiable rom actuals, 56 sach phase is esiimatad {$175haw},

11, Under Phase IV O38M, quarerly sampling of POC wells not inthuded, mther, | ig assumed to be part of nommal sampling comion o all alematives.
12, New Mexico Gross Reesipts Taxis 5.8125%.

‘Phase | Preliminany Design and Permitiing (Year T)..,~ 7.7 7 L
Task 1 Project Plans

Task 2 Safety Plan

Task 3 Readiness Review

Task 4 Gextachnicat Imvestigation

Task 5 Hydrogeciogical Investigation finthiies wells)
Task & Field Summary Repois

Task 7 Preliminary Design

Task 8 Permitting

Task 8 Praliminary Design Cost Estimate

Faak I Project Administration

LANL UTR {320 howrs)

T A 0007

‘Phase i Final Design {Year 3} T2
Fask 1 Final Design

Task 2 Cost Estimate

Task 3 Proisvt Aderinistratiog

LANL UTR {80 hours)

Phase i mstalation (fear 7 6%
Task 1 nstafiation Plan 3

Tagk 2 Safely Plan $

Task 3 Training -3

Task 4 Readiness Review $

Task 5 Mobilization 3 15,000
Task 6 instaliation Maledals - 1 218,000
Tagk 7a Installation Labor and Equipment 4 835,000
Task 7b ZV1 License Fee {12%} on ZVILEM - 83,686
Task B Site Restoration 1 34,000
Task & Waste Manggement $ 28,008
Task 180 Demobilization and Site Inspection $ 14,000
Task 11 As-Builts $ 7.600
Task 12 Project Administration % 34,000
LANL UTR {160 hours) $ 28,000

Whidia ¥ Woniering, Saripin apd Rportin (Fer Eyer, Years 23437 7

Task t Sately Plan {existing}

Tk 2 Fielg Sampling $ 15994
Office Labor Rate Hours Subtotal $ 43,290
LANL Project Manager 178 4% 700

LANL H&S 100 $ -

Program Manager 120 $ .

Project Manager 10 1% % 1,760

Senior Engineer 140 40 3 4,000

Project Engineer 75 3 -

Sanior Scientist 100 18 3 1,600

Jurdor Engineer 80 3 -

Jueior Scientist 55 8 3 4,430

Permitting Specislist 70 3 -

Drafisman 55 23 440

Waord Processor 45 B § 280

Qually Assurance 55 s M

Administrative Assistant 40 -4 -

CostBohedule Engineer 85 23 120

CAProjects ANLITA 16 LM5WBeerstivs Cost Estiminen\Mamn Cont Eatimata Fiis 4 100 chaoges meka) 1452502003






Table &9 C-8-2
PRB Ingtalistion and Storm Water Filters for Springs {ARernative 1.2} Cost Estimate

. Fleld Labor Rate Hours Subtotal s 3,600
Field Supervisor 70 $
Figtd Engineer 5 3
Fietd Equipment Operator 50 $
Field Diriver 45 $
Fiald Technician . 45 ac ¥
Figld Laborer 35 %
figid Craf Labor &0 $
Field Electician 65 $
Field Equipment Operator - PT 25 3
Field friver - PT 225 3
Field Techrician « PT 2258 3 -
Field Laborer - PT 1.5 $
Field Craf Laber - PT 28 $
Fielg Electician - PT 325 $
&
3
5
$
L
3

Equipment Rate Month
Truck 4 0.285

ubtotal $ 100

Other uom Rite ty ubtotal 5 2,904
metal prep each - 18 12
baturmn each $
8330 each 3

214 ¥4 2,520

hati IV PRB Bed Réplacement {Year 15}~ | %

Task 1 Inslaliation Plan
Task 2 Satety Plan
Task 3 Training

Task 4 Readiness Revicow
Fask § Mobitization
Task § Instailation Malenals

Task 7a instaliabon Labor and Equipment
Task 7b ZVI License Fee (12%) on ZVI LEM
Task 8 Site Restoration

Task # Waste Managesment

Task 10 Demobifization ang Site Inapection
Task 11 Project Administration

LANL UTR (40 hours)

Summary
Phaseg Subtotal HMGRT
Phase | Profiminary Design and Permitting {Year 1) $ 438000 % 25459
Fhase || Finat Design (Year 2} $ oo $ 8,344
Phase L} Installation {Year 2) $15t0080 % 78,4870
$
%

otal

463,459
116,354
1.305,730
21,158
426,953

Phase IV Monitering, Sampling and Reporting, Per Event § 15994 1,162
Phase 1 PRB Bed Replacement (Yesr 18) $ 403500 23453

Caphtal installation Cost
30 Year OBM Costa (NFY)
fincluding Table C-10)
Totat Cost (NPY)

2,063,158
1,697,283

-
s
$
s
$
$
$
3
5

3,666,442

CAProiectsiLANLATA 168 TS Amative Cost Estimates\Mal Cout Esfimate Fila 4 (O changes mae} 112572603






Table C-9

PRB Instaliation and Storm Water FiRers for Springs (Alemative 1.2} Cost Estimate

30 Year NPV Calculstion
Digcount Rate = 500%
Year ingured Cost  Divisor
1§ 125387 1.08
2% 128,383 11025
3 3 1253682 1.157625
4 % 53050 1321550825
5% 8IO60  1.27628168
-2 4 BR050  1.34000564
73 BLOBG  1.40710042
g3 $1.050 147745044
9% g3.050 1.55132627
10 % 63,050 1.6268694863
11 $ 53,050 1.71632038
12 $ 83,080 175585533
13 § B3,050 1.88564914
14 3 83,050 1.9709318
15 § 510,004 207682818
1% % 83,050 2.18287459
17 3 83,050 228201832
* 18 § B3G50 2400661623
19 3 83,050 25260502
208 83,050 2.65326771
21 3 83,050 2.78506268
22 3 83050 292526072
23 % B3.080 3.07162378
25 % 53,050 322508004
25 % B3050 338035494
% % 83,050 355567260
2% 83,050 373345032
8 % 83080 392012014
9 % 53,080 4,1181358
an % §3,050 4.32194238

LAPrecisLANLITA 48 CMS\Aernative Cost Estimatesialn Cost Colirnga Fa 4 100 changes tade}

Subsotaf

$
$
%
%
5
$
5
s
£
$
$
$
$
-2
5
%
5
5
5
5
%
%
¥
¥
5
$
$
$
5
5
$

119,263
113,707
108,263
68,206
65,072
61,873
56,022
56,212
53,535
50,988
48,558
A5,245
44,043
41,948
245,320
36 046
28,234
34,509
32,688
31,301
28,810
28,391
27,039
25751
24,525
23,357
22,245
21,186
20477
18,216

1,507,283

-3

$1/25/2003






Table C-10 C-10.9
Groundwater Interceptor Trenches and Gentral Treatment {Altemative 513}

Aszumptions
1. Number of inlercaptor trenchesfinjection wells & 5 in Cafon de VaRe and 1 in Martin Spring Canyon

2. Besign include fost trench installation and pumg tast

4, For permitiing, 8 bioassessment and an envircrmental assessment (EA] are required, at a total cost of $450,000,

4. Lift station with hesd tank ang pump will be located in Cafion de valle

5. Treatment sysiem building 18 32x37 and will be consinascted near MDA P,

8. Catchbasing #re used o infleroant $prings and surface walter,

7. Treatment by GAC and ion exchangs i$ asarned.

&, Baseline flow rale is 20 gpm and paak fiowrale is 100 g,

$. All piping 75 sutiprade HDPE insialed in ulility trench,

18, Clher viillies include power 10 well heats.

11, Altrenches v injection wells will be instalied with a hackioe,

12. Morstoring wells {2 per rench) will be required 10 be nstalted.

13, GAL changeouts per year is 2 ard jon exchange changeouts peryear is 4,

14. GAC and ion exchange resin provided by ventor, wha also handies disposatiegeneralion.

45, A groundwater dischargs permil will be required.

15, Monthly sampling consists of influenVeffluent samples and between GAL/ion exchange beds,

17, Operations and maintenance includes sampling of 12 wells quarterly for the first 3 years and twice per year thereafter,
18, Treabnent piant operation requires 20 hours per week of a technician.

18, Yuder Phase IV O8M, guarierly sampling ¢f PO wells not intiuded; rolher, B is assomed (o be pan of norved sampling commen 1o a8 altermatives,
20, The discount rate for the NPV catculation Is 5%,

21, New Mexddco Gross Receipts Tax is §.8125%.

hase | Prelliinary Beslgi nd Pormitting (Véar 1]

Task 1 Profect Plans

Office Labor Rate Hours Subtolsl 3 19490
LANL Project Manager 175 - 3 1,400

LANL MBS 160 4% 46

Program Manager 120 4 § 480

Projecd Manager 110 - BBO

Senior Enginesr 100 40 & 4,000

Project Enginesr 78 $ -

Sentor Scientist 100 8 % 1,600

Junior Engineer B0 $ -

Jussior Scientist 8% $ -

Pennifting Specialist 70 5 % 560

Draftsman 55 -2 449

Wort Processor 45 & % 360

Quality Asswrane 55 2% 10
Adminisirative Assisian 40 % -
Cosyhchedule Enginesr 65 4 5 260

Task % Salety Plan 3 7,090
Office Labor Rate Hours Subtotal 3 7,088
LANL Project Manager 178 23 ko

LANL &8 109 8 % 800

Program Manager 120 $ -

Praject Managsr 110 % % 1780

Senior Engineer 100 $ -

Project Enginger 75 % § 1,200

Senior Sciertst 00 4 -

Junior Engineer ) 4 % 2400

Junior Scientist 55 $ -

Permitting Specialist 70 3 -

Erafisman 55 4 % 220

Word Processor 45 8% 380

Guality Assurance 58 $ -
Administrative Assistant 40 $ “
CosSchedule Enginoer 25 3 -

Task 3 Readingss Roview $ 4,280
Office Labor Rate Hours Suftotal $ 4280
£ ARE Project Manager 15 B § 1,460

EPOjoctsLANLITA 16 CHERmat Cost Eafinatesian Cost Estmats Fiw 4 (OC changes aada) 11252003






LANL HES

Program Manager
Preject Manager

Senior Engineer

Project Engineer

Senior Scientist

Juntor Engireer

Junior Sciestist
Penmifting Specialist
Draftsran

Word Processor

Quality Assurance
Adminisirative Assistant
CostiSchedule Engineer

Tauk 4 Test Trench Inataliation

Oiflce Labor

LANL Project Manager
LANL H&S

Program Manager
Project Manager

Benlor Engineser

Project Engineer

Senior Scientist

Junior Englnser

Junior Sclentist
Penmitting Specialist
Drafisman

Word Processor
Ciuality Assurance
Aderinistrative Assistant
CostSchedule Engineer

Field Lebor

Figid Supervisoe

Field Engineer

Field Equipment Operator
Fielkd Driver

Field Technician

Fleld Laborer

Field Craf} Labor

Fielt Electician

Field Equipment Operator - PT
Field Driver - ¥T

Fiesd Technician - PT
Field Laborer - PT

Field Craft Labor - FT
Fielg Electrician - PT

Equipment
Backhose
Dump Tnuck
Truck

FOM
Mob/Demak

Materlals
Peastone
Fitter fabric
Weil Casing
Disposal
Mise

Other

Boil anatytical

Task 5 Pump Test

fabor
LANL Project Manager

TProaects L ANLATA 168 CMSY Lowt £

Rate

Rate

Hate

Table C-10
Groundwater Interceptor Trenches arut Contral Treatment (Alternative 7113}

175 16

80 &0

&
th
)

&
8 88 B

25 20

175 20

z
LS L
o 0 oW e G (D L R R R ] WM B BB NN AT NG T U A A A A A NN A O G 0 O 8
¥

Fad
150

3

-3
O wh

Hours
75 4

in Cost Eslmatey Fike 4 {0C changes made}

800

BRO

1,200

LR S A T

R N R R R R R R N R R K"K’

ubtotal
5800

4,060
3,800

ubtotal
825

Subtotat
$ o0

102
3 42,508
3 13400
$ 17,000
$ 5,208
5 1623
s BOG
$ 18000
5 11470
TR5E003






LANL H&S

Frogram Manager
Project Manager

Senlor Engjinger

Project Engineer

Senior Sclentist

Junior Ergineer

Junior Schentist
Pennitting Specialist
Drafisran

Word Processar
Quality Assurance
Administrative Assistant
CosYSchedule Engineer

Field Labor

Figld Supervisor

Fiel Fngineer

Fiedd Equipment Operator
Field Driver

Fleld Technician

Field Labores

Fieig Craft Labor

Fieit Elecirician

Field Equipment Operalor - PT
Fiekt Drver - PT

Fiald Technician - PT
Field Laborer - PT

Field Craft Labor - FT
fieid Blectrician - PT

Equipment
Pump

Trick

500 galion tank
Mob/Demnb
Misc

Materials
GAG

Sard

GAC Disposal
i

Othat
Water analytical

Task € Fleld Summary Report

Labor

LANL Project Manager
LANL H&S

Program Menager
Project Manager

Senior Enginger
Project Enginear
Senior Scientist

Junir Enginger

Junior Scientist
Permiting Specialist
Drafisman

‘Word Processor
Cluality Assugance
Administrative Assistant
Cos¥/Schedule Engineer

Task 7 Prefiminary Design
Labor

LANL Project Manager
LANL HES

Lzt Ealin

&

uon

TProjecisLANLYTA 16 CMB\

‘Table C-10
Grounciwater intercepior Trenches and Central Treatment (Altemmative 11.3)

100 2
120 A
110
100
75 40
100 40
&0
55 40
70 4
55
45
55
40
&85 2
Rate Hours
70
75
50
45
45 40
35
D
85
25
225
225 10
176
5
325
Rate Weeks
160 t
250 4
100 2
Rate Gty
2 460
5 %
500 2
Rate Oty
160 8
Rate Hours
175 4
180
120 2
110 &
180
75
180 40
&0 40
55
70
85 8
45 a
55
AD 2
&85 2
Rate Hours
175 &0
100 a

Cogt Extimate Fila 4 (QC changet fisde)

200
560

3000
4,000

2200

ubtotal

04 4 44

o BB AABARBESSS LR R R R R NN N N N N NN

btotal

L R R R R R R R R R )
badh,
b
.8

Subtotal
140600
3 880

C-10.3
2025
1,400
2,305
800
s 5230
9,230
$ 108,400
11/25/2003






Tabte C-14 C-10-4
Groaundwater interceptor Trenches and Central Trestment {Altermnative 1IL3)

Program Manager 120 40 % 4,800
Project Manager 119 169 § 17608
Sanor Engineer 100 1680 § 18,000
Project Enginesr 75 320 8 24,000
Senior Scientist 100 $ -
Juréor Engineer & R0 8 18200
Jurdos Scientist 55 % -
Permitting Specialist 0 $ -
Drafisman &85 160 $ 8,800
Word Processor 45 $ -
Quality Assurance &5 $ -
Administrative Assistant 48 40 3 1.600
Cozt/Schedule Engireer 85 4 % 2,500
Task 8 Permitiing $ 142920
fLabor Rate Hourg Subtota
LANL Projecd Manages i Fi 120 8 21000
LANL HES 100 ] -
Progpram Manager 120 8 5 860
Project Manager 110 70 % 13200
Senior Engineer 00 1B $ 1800
Project Engineer 75 8 800
Senior Scientist 100 450 § 48,000
Junior Engineer B0 480 § 28,800
Junior Stdentist 55 %o 3 8,800
Permitting Specialist 70 180 $ 11,200
Draftsrman 58 18 § 880
Worl Processor 45 8¢ 3 3,800
Cuality Assurance 55 % % 880
Adminisirative Assistant 40 83 3 3,200
CostiSchedule Engineer &85 i 3 5,200
‘FTask 9 Preliminary Design Cost Estimate § 33380
tabor Rate Hours Sutstotal
LANL Project Manager 175 40 % 7000
LANL H&S 0o E -
Program Manager 128 83 860
Projest Manager 110 W % da00
Benior Enginger W00 40 3 4800
Project Engineer 75 80§ 8000
Semior Scientist f11,7) 3 -
Junior Engineer 86 1B $ 8,800
Jundiey Scientist 55 s -
Penmitting Specialist 70 $ -
Drafisman 56 -1 2.200
Word Processor 45 3 -
Quaiity Assurance 85 $ -
Administrative Assistant 40 $ -
Cost/Schedule Engineer 85 80 % 5200
Task 1) Project Administration $ 16,560
Labor Rate Hours Subtotal
LANL Project Manager 175 4D 3 7000
LANL HES 100 $ -
Progeem Manager 120 85 980
Piuject Manager 110 40 3 4,400
Senior Engineer W s -
Project Engineer 75 3 -
Senkor Scientist 166 ] =
Juriior Engyineer BO $ -
Juriicr Scientist 55 H -
Permitting Speciakst 70 3 -
Draftsman 85 L ; -
Word Processor 45 £ -
Oy Assumanie &5 $ -
Adminisirative Assistant 40 A0 § 1,660
CostiSchedule Engineer &5 a0 $ 2800

CiProjecisiLANLITA 16 CMS\aemative Cnet Estimatesiiain Cost Estimata Fie 4 {OC changses made) 117282003






Table C-10 CA0-5
Groundwater Interceptor Trenches and Central Treatment [Alkernative 1LY}

Phidso i Pingl Dedfgn [Veai I SATRARY
Task { Final Design $ 75900
Labor Rate Houra Subtota

LANL Project Manager 175 40 % 7000

LANL HES 0o 8% 800

Program Manager 20 4 8 4860

Project Mannger 110 160 § 17,600

Senior Engineer 100 8 % 8,000

Projed Engineer 75 160 % $2.000

Senior Scientist jis.s} $ -

Junior Engineer &0 320§ 19,30

Jurdor Scientist 58 $ -

Permilting Spedialist ] E -

Draftsrman 55 8D % 4,400

Word Processor 45 $ -

Quality Assurancs &6 3 -

Adrrénistrative Assistant 40 0¥ 830

CosySchedhule Engnser &5 s 1,300

Task 2 Final Deslgn Cost Estimata § 24,060
tabor Rate Hours Subtotal

LANL Project Manager 175 20 3 3,500

LANL #4855 100 g3 80Q

Program Manager 120 8§ B0

Project Managey 118 40 4,400

Senior Enginoer 100 40 8 4,000

Project Engineer 75 40 3 3,000

Senlor Scientist 100 3 -

Junior Engineer 60 B0 § 4,800

Junigr Scientist 58 $ -

Permitting Speciatist 70 $ -

Drafisman 58 $ -

Werd Processor 45 ] -

Qualily Assurance 55 4 .

Adrrinistrative Assistant 40 ¥ -

CastiSchedule Engineer 68 a0 3 2600

Task & Project Administration $ 16,560
Labor Rate Hours Subtotal

LANL Project Manager 175 40 % 7.000

LANL H&S 100 $ -

Program Manager 120 L 980

Priject Manager 110 40 3 4,400

Serior Engineet 100 ¥ -

Project Engineer 78 $ -

Senior Scientist 100 4 “

Junior Engineer 80 H -

Jumior Sclentist 55 3 -

Permitting Specialist 70 3 -

Draftsman 56 $ -

Wonrt Procassor a8 $ .

Quality Assurance 55 L 4 .

Administrative Assistant 40 40 $ 1,600

{CostSchedule Enginser 85 40 § 2600

[Phse M installatiop {Year 1 7.7 TR $AAEE0E]
Task 1 Installation Plan § 13824
Office Labor Rate Hours Bubtotat ¥ 13824

LANL Project Manager 75 - 1,400

LANL H&S 100 3 4

CAProecaa L ANLYTA 16 CMSVIlenative Cost ExtimatesWisis Cast Estimate File 4 (0C changes ik 1H2Z52003







Table C.10 C10-8
Groundwater interceptor Trenches and Central Troalment (Afternative BL3)

Program Manager 120 4 3 480

Project Manager 110 B % 880

Senlor Enginear 100 4an % 4,000

Project Engitesr 75 80 % 6,000

Senior Scientist 108 $ -

Junior Enginser &0 $ -

Junior Scientist 55 -4 -

Permiting Specialist 70 $ -

Draftsman 5% 8 s 440

Word Processor 45 8% 360

Quality Assurance 55 $ -
Adminisirative Assistart A0 3

Cost’Schedule Engincer &5 4% 280

Task 2 Safety Pian $ 7,058
Office Labor Rate Hourg Sutdotal $ 1000
LANL Project Manager 176 28 30

LANL H&S 100 8% 800

Program Manager 120 3 -

Project Manager 110 B $ 1780

Seniar Engineer 100 $ -

Project Engineer 75 1% $ 1,200

Senior Stientist 100 $ -

JSunior Engineer &0 a0 8 2,400

Junior Scientist 55 $ -

Permitting Specialist 10 $ -

Drafleman 55 4 % 220

Word Processot 45 g % 30

{ruslity Assurance 55 $ ~
Admiristrative Assistani 40 3 -
CostiSchedue Enginer &5 $ -

Task 3 Training $ 553
Office Laboy Rate Hours Subtotal $ 3250
LANL Project Manager 175 Fa 350

LANL HE&S 160 8 % B0

Program Manager 126 3 -

Project Manasger 18 2z % 226

Senior Enginees 100 -3 3 800

Frofect Engineer 78 g $ &00

Sanior Scientist 100 3 -

Junior Engineer 60 8 $ 480

Junior Sciantist 55 $ -

Permiting Specialist 70 % -

Drafisman 55 $ “

Word Processor 45 $ -

Duality Assurance 55 $ -
Administrative Assistant 40 $ "
Cos¥Scheduls Englneew 65 $ -

Field Labor Raie Houry Subtotal $ 2,280
Field Supervisor 7% L] 560

Field Engineer 75 3 600

Fieht Equipment Operaioe &0 g $ 400

Fiedd Drtver 45 & % 380

Field Techmician 45 B S 380

Fiek Laborer ¥ $ -

Field Craft Labor 50 $ -

Field Electrician 85 s -

Task 4 Readiness Raview 4 4,280
Office Labor Rate Hours Subtotat + 4280
LANIL Project Manager 175 B S 1,400

LANL HES 100 8% H00

Program Marager 120 3 -

Prowct Manager 110 8 ¥ 880

Senior Engineer 100 $ -

CAProjects L ANLITA 16 CMEW tes Cost Eati Muin Cost Estiviate Fe 4 {0 thanges made) 11/25/2003







Project Engineer

Senior Sciendist

Junior Enginoes

Jurdor Suientist
Pemmitting Specsalist
Draftsman

Wond Processor

Cuality Assurance
Adminisirative Assistant
Cost/Schedule Engineer

Task & Mobilization

Labor Rate
LANL Project Manager
LANL HES

Program Manager
Project Manager
Semor Enginoer
Project Enginesr
Senior Scientist
Junior Engineer
Junior Scientist
Permnitting Bpecialist
Draftsman

Word Processar

Guaitly Assurance
Administrative Assistant
Cost/Schedule Enginper

Flekd Labor Rate
Field Supervisor

Fieid Engineer

Field Equipment Operalor
Fhelg Driver

Figdd Fechnician

Field Laborer

Field Craft Lahor

Field Electrician

Fiedd Equipment Qperator - PT
Field Driver - PT

Fiek Technivian - PT

Field Laboeer « PT

Figd Craft Labor - PT

Fieid Electrician - PT

Egulpmont Rate
Hackhoe

Backhoe

Ehserp truck

HOPE fusion maching

Misc

Task § installation Materials andd Process Equipment

Materiais and Process Equipment UOM Rate
interveptor Trenches {6}

Peastone ton

Firer fabric rolt

Weil Caging oot

Precast wellhead vaulls each

Mine:

Pumps with conbois eah

Suwings and Surface Waler Calchbasins

Precast catchiusing each

Pumps with condrods egach
injection Wels {6}

Peastone on

Fiter fabng wolf

Well Casing foot
TPk WANEITA 16 CMS5Y Gost £sti Anin ot Eath

Table C-10
Grouridwater Interceptor Trenches and Central Treatment (Altemative 163}

*H 16

Hours

ik
8
DR

MR VY VMR RBRRERRAWTBRYD VAR E AW AS NA A
2

W0 1%

i
W

Hours

W om

BodBluosspsngas

Weeks

150

2500 8

LR

" am

%00

150

-

Filn 4 {00 charmpes maoe]

LR R R N R R

g
5 gyzt

o
8

L

[ N I A

360

ttrl‘altﬁ

|

Eaggs

Subtotal

3,600
750
240

15,000

LR LR N

15,000
2,000
150

150
240

5 5789
2 250
$ 700
$ 179560

H

10,040

Cii7

11725720003






Tabla &-10 108
Groundwater Interceptor Trenches and Central Treatment (Atternative HL3)
Mige - 500
Canyon head tank, canyon g
2-inch SOR 1 HOPE pipe LF 10000 075 8§ 7500
Fittings each 5 200 § 1,000
San, pipe bed ton 18 40 3 800
2500 galion head fank each 2000 13 3,000
Trarster pump each 2500 15 250
Hesat race and insulation LF 5 50 § 2,500
10x10 concrete pad wiberm, Sump each 3500 1§ 3500
Fencing, w gate LF 50 S0 $ 2500
Transter pump panel with logic each 2500 '8 2,500
Monitoing Wels
4-inch welly LF ) 72 % 4320
Monitoning well mob/demob Mmp 2500 15 2,500
Treaiment System
A2 concrete pad wibemn, sump earh 12000 1 % 12000
Steel building, prefab, 2 bays, insulated  each 30000 1% 30,000
Heater each o i $ 1,000
Lights lump 2500 i3 25K
Chem. Sequestering systom each 2500 13 2,500
Influert manifold hemp 2500 1% 2500
2500 gallon heagd tank each 2000 LI 3,000
transter pump w/ fevet control each 2500 t % 2500
30t b GAC vessetf each 5000 Z2 3% 10000
2000 b 1X vessel gach 3500 z$ 7,000
Bag ftwr unit each 3560 1% 3,500
PLG with operator imeriace each 15000 i & 15000
Flectrical panels each 5000 1§ 5000
Efigent manifold with valves, Bow melers  imp 3000 1% 3,000
Other Featment system piping turrips 2500 +s 2508
Other safety equipment lump 1660 E - 1,000
Task 7 instalfation Labor and Equipment $ 379588
Office Labor Hours Subtotal $ s450
LLANL Prjec! Manager 175 40 3 7,000
LANL #&5 100 8 % 800
Program Manager 120 16 % 1,820
Project Manages 110 120 & 413,200
Senipr Engineer 100 40 $ 4pov
Project Engineer 75 3 -
Senipr Sclentist 100 -3 -
Junicr Engineer &0 320 § 19,200
Junior Seientist 58 $ -
Permiting Speciadist T4 $ -
Prafisman 55 3 -
Word Processor 45 - -
Gty Assurance 55 $ -
Administrative Assistant 40 BG $ 3,200
Cost/Schedule Engineer 85 an ¢ 5200
¥ield Labor Hours Subtotal $ 268,300
Field Supervisor 70 800 $ 56,000
Field Engineer 75 - -
Field Eguipment Qperator 50 a0 % 40,000
Figld Driver 45 200 3 38000
Field Technician 45 800 $ 380G0
Field Laborer 38 800 ¢ 20,000
Fieid Crafy Labor 53 800 § 40,000
Field Elecirician 65 20 % 13,000
Field Equipment Operator - PT % 160 § 4000
Fiedd Driver - PY 225 By § 3,600
Fiald Technitian ~ PT 25 160 $ 3,600
Field Laborer - PT i¥s 186 § 2,800
Field Craft Labor - PT 25 160 $ 4,000
Figld Electrician - PT 325 40 % 1,300
Ecusipment Month Subtotst $ 57,158
Backhoe 4152 4 $ 16608
Dump Truck 7040 4 $ 208180
Tk 560 4 & 2,000
HDPE fushion machine 1200 4 & 4800
FOM Backhoe Hieg 4 % 4 000
CWProjectsLANLITA 15 CMSLAemative Dot EstimatesiMain Cost Eslimate Fild 4 {QC changes Mae} 14252002






Table G40 G-10.9
Groundwaler Interceptor Trenches and Central Treatment (Altemative IL3)

FOM Dumplruek 400 4§ 1500

Task & Sile Restoration $ 29680
{iifice Labor Raote Hours Subtnial - & 5260
LAKL Project Manager 176 - 1,400

LANL HAS 100 $ -

Prograr Manager 120 3 .

Project Manages 10 W% 1100

Sinior Engineer 160 $ -

Project Engineer 75 3 -

Senior Scierdist 100 $ -

Jurior Engineer 80 s 3000

Junior Scientist 58 F 1 M

Permifting Specialist 7 $ -

Drafisman 55 s -

Word Processor 45 $ -

Cuality Assurance 55 $ «
Admirdsirative Assislant 48 3 -
CostiSchedulg Ergineer 65 s .

Fleid tabor Rote Hours Subtotal 3 17978
Field Supervisor 70 80 % 5600

Field Engineer 5 $ .

Fiok! Fquipmend Operator =0 5 $ 2,508

Fiekd Liriver 45 3 2,250

Figld Technician 45 50 § 2250

Fieid Laborer 3$ 50 3 1,750

Fietd Craft Labor 50 5 % 2,500

Field Bectrician &5 3 -

Figl¢ Equipment Opemator - PT 25 E- I 250

Figld Driver - PT 225 10 3 225

Figld Technician - FT 286 i $ 225

Fietd Laborer - PT {175 10 3 175

Field Crafl Labor - PT 5 10 % 250

Figld Electician - PT 2.5 $ “

Enuipment Rate Week Subtotal $ 6208
Backhoe 1557 2% 3114

Pump Truck 2841 1% 2,841

Trk 100 13 1040

FOM Backhoe 250 15 25

FOM Dump Truck 100 1% 100

Task & Waste Management % 6,910
Office t.abor Rate Hours Hubtotal $ 810
LANL Project Manager 175 ] -

LANL HAS 100 $ -

Program Manager 120 3 -

Froject Manager 110 18 110

Senior Engineer’ 100 $ -

Profect Engineer 75 3 -

Senior Scentist 0o $ -

Junior Engineer 60 8 3 480

Junior Suientist 55 $ “

Perwitiing Specialist 70 s -

Drafigersan 55 3 -

Worg Processor 45 5 -

Cuaiity Assurance 55 s -
Adminisbrative Assistant 40 8 % 320
CosiSchedule Engineer 85 1 -

Soil Disposal LUO#  Rate y Subtotal $ 5,200
Contaminaied sofl disposal fon 52 o % 5,200

Cther UOM  Rate Qty Subtotat $ 800
Scit analyticat each 180 &3 800 .

‘Task 10 Demobilization $ 10,080
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Labor

LANL Project Manager
LANL HAS

Program Manager
Project Manager

Senior Engineer

Project Enginger
Senior Brientist

Junior Englinger

Junior Scientist
Permitting Specialist
Orafisman

Word Procossor
Quality Assurance
Administrative Asgistant
CosiSchedule Enginesr

Flaid Labor

Field Superviser

Field Engineer

Field Equipment Dperator
Freld Driver

Fielg Teshnisan

Figid Laborer

Fiald Craff Labor

Field Electrician

Fiexi Equipment Operator « BT
Figld Drver - PT

Field Technician - PT
Field Laborar- PT

Field CraftL.abor - PT
Field Electrician - PT

Equipment

Backhoe

Backhoe

Dump thick

HDPE fusion machine
Wisc

Task 11 Asbuilts

Labor

LARL Project Marager
LAKL H&S

Program Manager
Project Manager

Senior Engineer

Project Engineer

Senior Scientist

Junior Engitest

Junior Scientist
Penmitling Specialist
Drafisran

Word Processor
Cheality Assurance
Admivigtrative Assistan!
CosiSchedule Engineer

‘Task 12 First Month Operation

tiffice Labor

LANL Pmject Manager
LANL H&S

Program Manager
Project Manager
Senicr Engineer
Project Engineer
Junict Engineer
Junior Scientist
Permitting Specialist
Draftsrman

Rate

Rate

Rata

Gl E

CAPIDRCEALANLITA 16 CMSAR ive Coat £

Table £-10
Groundwater Interceptor Trenches and Central Treatment (Akernative H1.3)

Hours

Hors

o o o W D
BN DR BB RB NN AN (] U A A A AW

225
1.8

25
2.5

Waeks

Hours

P
8
(=3 -]

A A RO

¢
ggyzt

K 4

55 80

Hours

]

3

Brosomws
P X

File 4 (G changes made}

&

ubtotal

00
200
60

1.800
1,200

LI )

1]

1600

C-110
$ 5,780
$ 250
$ 700
$ 9,380
5 8380
3 3082
$ 13340
12512003






Table C-10 G113
Groundwater interceptor Trenches and Central Treatment {(ARemative HL.3} N

Waord Processor 48 3 -
Quality Assurance 58 $ -
Admiristrative Assistant 40 3 -
CostiSchedule Engineer $ -
Field Labor Rate MHours Subtotal $ 5500
Fieid Supervisor 70 $ -
Figld Engineer 78 s -
Fietd Equioment Operator S s -
Field [iver 45 3 -
Fieltt Technician 45 20 % 8,000
Eigid taborer 35 s .
Fieid Craft Labor £ 3 -
Field Electrician 68 $ -
Field Equipment Operalor - PT 25 $ -
Field Driver - PT 225 3 -
Fieid Technician - PT 225 40 08
Fleid Labores - PT 17.5 3 .
Fielg Craft Labor - FT 25 $ -
Field Electrician - PT 25 $ -

her UOM  Rate Qiy Subtotal $ 2842
#3330 ek 210 " % 2,840

8280 eath 180 14 § 2,240

8270 eath 150 4§ 2520

RCRA 8 metals each 1085 i4 % 1,470

parium each 18 14 3 22

fRanganese eath 18 4 3 224

frem each 18 14 3 &4

Task 13 Project Administration $ 22,760
Labor Fale Hours Subtoral $ 22788
LANL Project Manager 17% 40 $ 7,000

LANL HES it $ -

Program Manager 120 8 s 860

Projeci Managey 110 40 § 4400

Sendor Engineer 100 20 4% 2w

Project Englineer 75 - -

Senior Sciantist 0 3 -

Junior Engineer 80 3 -

dursor Sclentist 55 $ -

Penmiling Specialist G ] -

Draftsman 55 3 -

Word Processor a5 $ -

Quality Assurance 55 $ -
Administrative Assistant 40 8 85 3200
CostiSchedule Engineer B85 80 3 5,200

Phase ¥ Operations and Malifenanca Year 2-31, Por Yoar., "I

Task 1 Yearly Operations and Malntenance and Reporting $ 114,492
Office Labor Rate Hours Subtotal $ 19,560
tANL Project Manager 178 4 % 700

LANL HRS 160 28 260

Program Manager 120 e s 960

Project Manager 110 48 $ 5,280

Senior Engineer 100 § -

Project Enginesr 5 98 § 7,200

Senior Sclentist 106 & -

Junioe Engireer 60 3 -

Jumior Sclentist 55 $ -

Pemilting Speciatist 70 s -

Defiseman 55 s -

Word Provessol 45 4 3 180

Quality Assurance 6% $ -
Adminigtrative Assistant 40 42 % 1.820
Cost/Schedule Enginesr 85 48 3 KA Y

CiProect ANLITA 16 CRSL ive Cost Wizirs Sost Eat Fila % {QC changee made} 12572003







Table £-18

C.10-12

Groundwater Interceptor Trenches and Central Treatment {Attemative HL3Y)

Field Labor Rate
Fieid Supervisor

Field Engineer

Field Equipment Operator
Field Driver

Field Technician

Field Laborer

Field Craft Labor

Fidd Electrician

Fielg Equipment Oparator - PT
Field Driver - PT

Field Techniclan - PT

Figlet Laborer - PT

Fiedd Craft Labor - PT

Field Elsctriclan - PT

UoM
each
each
each
each

Other

#3230

B260

RCRA 8 melals
banum
manganese each
on each
Carbon change, with disposal [ ]

{X change, with disposal b
Elacircal kwh

Hours
70
%

45
46 1008

0.1 120000

¥ 4nah2

{Phase IV Monitoring, Sampling 3od Reporting (Fer Event, Years 231} 7~/

Task 1 Safety Plan {sxisting)
Task 2 Field Sampling
Office Labor Rate
LANL Project Manager

LANL HES

Program Manager

Project Manager

Senjor Enginear

Project Enginesr

Senior Scientist

Jurgor Engineey

Jupior Scientist

Permitiing Specialist

Brrafisrman

Wotd Processar

Ouziity Assurancs

Administrative Assistant

Cost'Schedule Enginesr

Figid Labor

Field Supervisor

Field Enginesar

Fietd Eguipment Operator
Field Driver

Figld Technician

Freld Labore:

Fieid Craft Labaor

Figid Elecirician

Field Equipment Operator - PT
Figld Driver « PT

Fiald Technician - PT
fisld Laborer - PT

Field Crafl Labor - PT
Field Electrician - PT

Rate

Equipment
Truck

uom
#ach

Other
melal prep
bariurn
8330

uumg

each

CAPojecis\LANLITA 16 CMSWiemative Cost EstimatesWink) Cosi Extimate Fie 4 (QC changes mada)

Hours
176 4
108
126
110 16
100 40
75
100 16
&0
55 80
70
85 B
45 B
55
44
#5 2
Hours
70
75
30
45
45 80
35
58
65
5
225
25
17.%
26
32.5
Month
480 025
Oty
18 14
16 14
210 14

t 20478

Subtotal %
700
1,760
4,000
1,660
4,400
440
a5

138

@ WHARARNNRSNN NN

ubtotal $ 3,600

100

ubtotal $
224
224
2,548

2,388

LR R w0 MU AABRARESAPW WS
"
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Groundwater iInterceptor Trenches and Centrai Treatment {Alternative fiL3)

Summary

Phase

Pnase | Preliminary Design ang Permitting (Year 1)
Phase {l Final Design (Year 1)

Phass I Installation (Year 2}

Phase IV Operations and Maintenance Year 2-31, Per Year

Phase IV Monitoring, Sampling and Reporting, Per Event

Capital mstatlation Cost
30 Year O&M Costs (NPY)
Total Cosl (NPY}

30 Year NPV Calculation
Discount Rate = 5.00%

Year

[l - R S

o]

Table -1

ubtotal
404 . 839
118,520
532,604
194,112
20,478

LR R R K"

Incurred Cost Divisor

3
3
3
3
2
3
%
%
-
5
$
L
H
5
2
$
$
%
3
3
¥
3
%
¥
$
$
L
3
3
¥

207 418
HT 418
207,418
164,081
164,084
164,081
164,081
164,081
164,081
164,081
164,084
164,081
164 081
164,084
164,081
164,081
154,081
164,081
164,081
164,081
164 881
164,081
164,081
164,081
164,061
164,084
164,081
164,081
164,084
164,081

CAPrORRCIBLANLITA 16 CMEW Cost Estimatesiiotn ot B

1.08

1.102%
1.157825
1.2185062%
1.27628156
1.34008564
1.40710042
1.47745544
165132822
1.62868463
171033938
1. 79880803
188064014
1.6786316
287882818
2.18287458
220201832
240681523
25269502
285329771
278596259
292526072
397152376
322509954
338635404
355567289
375345832
352015814
4.11681358
432184208

§ 253
$ 813
$ 3opss
3 88533
$ 1198

Subtotat
197 541
188,134
176,176
134,990
28,567
422,440
118,810
111,057
105,768
100,732
95,935
91,367
87,016
82,872
78,928
75,358
71,568
68,175
64,833
61,841
58,896
58,091
53,420
50,876
48,454
48,148
43,540
41,888
30,863
37,885

LB R R R R R R R R R R R R R R LR R R R R R R R R RLE R R

$2.540.348

fe Fiie 4 {0C changes made)

Total

$ 428,370
$ 123293
$ 583,662
& 120745
& 214868

$1,145,225
$2,640,348
$3,755,573

1013
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Assumptions

1. The Marin Spring C anyon storm water Siter will remain.

2. Two new storm waler fillers for SWEC and Buming Ground Springs will be installed
3. Each unit has GAC cartridges, 2 sach.

Tapie G-11
Storm Water Filters for Springs {Component of Alternatives BL1 and IL2)

4. Yearly maintenance requires 2 repiacements per year of carfridges

5. Installation costs taken from Martin Spring Canyon actug! instailation cost
6. The discomt rzte for the NPV calculation is §%.
7. New Mexice Gross Receipts Tax is 5.8125%.

[Phase 1a) Design and Phasé il ir

Task 1 Project Plans

Office Labor

LANL Projest Manager
LANL H&S

Program Manager
Project Manager

Senior Engineer

Project Engineer

Senior Scientist

Junior Engineer

Junior Scientist
Parmitting Speciafist
Draftsman

Word Processor
Quiafity Assurance
Administrative Assistant
Cost/Schedute Enginesr

Tash 2 Safety Plan

Difice Labor

LANL Project Manager
LANL HES

Program Manager
Project Manager

Senior Engineer

Project Engineer
Senior Scientist

Junior Engineer

Junior Scientist
Permitting Speciatist
Drafisman

Woard Processor
Quality Assurance
Administrative Assisiant
Cost/Schedule Engineer

Task 3 Readiness Review

Otfice Labor

LANL Project Manager
LANL H&S

Program Manager
Praject Manager
Senior Engineer
Projsct Engiteer
Senior Sclentist

Junior Engineer

Junior Scientist

GrProiectsiL ANLITA 16 OMS\Alternat:

Rate

Rate

Rate

Mean 1577 T

Hours

o

C-1141

Subtotal

$ 350
$ 800
3 -
3 440
3 -
$ 600
$ -
$ 1,440
$ -
$ -
$ 220
$ 6o
3 .
£ -
3 -
Subtotal

$ 1400
$ 8OO
-4 -
$ 880
-4 .
$ 600
3 -
s -
-3 -

\Main Cost Estimate Fits 4 {00 changes made)

4,210

1,680

4,214

3,580
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Table C-11 C-11-2
Storm Water Fitters for Springs (Compornient of Altematives #il.4 and 1.2}

Permitting Speclalist 70 $ -

Draftsman 55 $ -

Word Processor 45 $ -

Quality Assutance 55 3 -
Administrative Assistant 40 % -
Cost/Schedule Engineer 85 3 -

Task 4 Installation § 74,288
Office Labor Rate Hours Subtotal L3 8,490
LANL Project Managet 178 16 % 2 BOO

LANL HES 100 $ -

Program Manager 120 $ -

Project Manager 110 16 § 1,760

Senior Engineer 100 $ ~

Project Engineer 75 3 -

Senijor Scientist 100 $ ~

Junior Engineer 50 BO $ 4,800

Junior Scientist 55 $ -

Permitting Specialist 70 $ -

Draftsman 55 $ -

Word Processor 45 $ -

Quality Assurance 55 $ -
Administrative Assistant 40 $ -
Cost/Schedule Enginger &5 2% 130

Field Labor Rate Hours Sublotal $§ 17,30
Field Supervisor T 80 § 5,600

Field Engineer 75 $ -

Field Equipment Operator 50 80 % 4,000

Field Driver 45 80 & 3,600

Field Technician 45 3 -

Field Laborer 35 86 § 2,800

Field Craft Labor 50 % -

Field Electrician B85 $ -

Field Equipment Operator - PT 25 20 % 500

Field Driver - PT 225 % 3% 450

Field Technician - PT 235 $ -

Field Laborer - PT 17.5 20 % 350

Field Craft Labor - PT 25 $ -

Fieki Electrician - PT 323 $ -

Equipment Rate Weaeks Subtotal $ 9208
Backhoe 1557 2% 3,144

Dump Truck 2841 zZ 3 5282

Truck 100G 23 200

FOM 250 23 500

Mob/Demob & 200

Materials LUGM  Rate Qty Subtotal $ 38,200
Cartridge Stommfiter w/ media filled sach 16400 2 $ 32800

GAC Carlridge each 100 4% 400

Pipes, Hoses, & Filtings LS 2000 1% 2,000

FPE LS 500 2 3 1,000

Concrete, Formn, etc LS 1000 2% 2 000

Phase IV Operations and Maintenance Year 1-30, Per Year

SEOE S T :
A8 38,500

C\Projecisit ANLITA 16 CMSWAHemadive Cost EstiratesMain Cost Fatimate Fils 4 (O€ changes made) 11i25/2003







Storm Water Filters for Springs {Component of Altematives 111 and 115.2)

Task 1 Yearly Operations and Maintenance and Reporting

Office Labor

LANL Project Managet
LANL H&S

Program Manager
Project Manager

Senior Enginesr

Froject Enginger

Senior Scientist

Junior Engineer

Junior Scientist
Pemmnitting Specialist
Diafisman

Word Processor
Quality Assurance
Administrative Assistant
Cost/Schedule Engineer

Field Labor

Fiekl Supsrvisor

Field Enginear

Field Equipment Operator
Field Driver

Field Technivian

Field Laborer

Field Craft Labor

Field Electrician

Field Equipment Operator - PT
Field Driver - PT

Field Technician - PT
Field {.aboser - PY

Fiekd Craft Labor - PT
Fieki Elecirician - PT

Other UOM
GAC Cariridge sach
8330 each
Summary

Phase

Phase I&H Design and Phase i} Instalation (Year 1}

Phase IV Operations and Maintenance (Year 1-30}
{per year}

Capitat Instaliation Cost
30 Year OBM Costs NPV}
Total Cost (NPV)

Rate

Rate

Rate

Table T-11

325

100
210

Hours
16
8
48
48
4
48
48
Hours
o5
Qty
12
72
Subtotal
$ 88438
$ 38500

Subtotal
2,800

ublotat
1,200
15120

HNRGRY
3 5,140
$ 2,238

CAProjectt L ANLITA 16 CvSiatternative Cost EslimatesWain Cost Estimate Fite 4 {QC changes mada)

$ 17860
$ 4,320
$ 16,320
Total

$ 93576
$ 40738
5 93,576
$ 628,290
$ 719,816

C11-3
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®

Storm Water Filters for Springs (Component of Alternatives HiL1 and 111.2)

30 Year NPY Calculation
Discount Rate = 5.00%

Table C-11

Year Incurred Cost Divisor

W~ BN -,

5
L]
5
$
$
]
$
3
5
$
$
$
$
5
15 %
3
$
$
$
]
3
$
5
$
$
3
$
$
$
$

CAProjecisL ANLITA 16 CMSWHemative Cost Estimates\Main Cost Estirrate File 4 (QC changes miats)

40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
456,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738
40,738

1.05
1.1025
1.157825%
1.2155063
1.2762816
1.3400956
14071004
14774554
1.5513282
1.6288946
1.7103364
1.7958563
1.6856491
1.9799316
20789282
2.1828746
22920183
2.4086182
2.5268502
265832877
27669626
2.9252807
3.0715238
3.2250898
3.3863549
3.5856727
3.7324563
39201290
4,1161356
43219424

W A A O G R W R R AN A R B O R R S W B WY AR A AN A SRR

Subtotal

38,798
365,950
35 191
33,515
31,919
30,399
28,952
27,573
26,260
25,000
23,619
22,884
21,604
20,575
148,558
18,662
17,774
16,927
18,121
15,354
14,623
13,926
13,263
12,631
12,030
11,457
10,912
10,392

9,897

9478

£26,240

C-114

1172572003






Appendix D

Public Involvement Plan
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JLos Alamos CMS SWMU 16-021(c)-99, TA-16 @
. T e PUBLIC INVOLVEMENT PLAN prise
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As described in Section Q, Task li, Section D of Module Vi of the Laboratory's Hazardous Waste Facility |
permit, the Laboratory is required to incorporate community relations planning into the Corrective !
Measures Study process. Risk Reduction and Environmental Stewardship-Hemediation Services
(RRES-RS) has developed an oufreach program to provide the public timely and complete access to
information and the decision-making process.

This public involvement plan identifies specific activities that the Laboratory will undertake to disseminate
information and facilitate public involvement during the CMS project at Solid Waste Management Unit
{SWMU) 16-021(¢)-99. This plan is considered a working document; therefore some of the processes or
schedule may change throughout the duration of the project. The objectives of the plan are to:

« provide the public/stakeholders with timely and objective information to assist them in
understanding the potential risks associated with the site, the proposed remediation alternatives,
and solutions;

« provide interpretations of data ]

* ensure that the public/stakeholders concems are understood and considered in the decision-
making process;

. + provide the surrounding communities with public access to RRES-RS program technical staff;
and,

+ increase RRES-RS contact with the public/stakeholders in ways that encourage interaction and
involvement in the corrective action process.

* The RRES-RS Program is accountable to:

« aryone who resides in the communities surrounding the Laboratory or has an interest in the
activities of the Resource Conservation and Recovery Act (RCRA) corrective action process at the
Laboratory,

» organizations representing or protecting specific groups or interests in our region, and

» public agencies including local, state, federal, and tribal governments.

. Var 1.0 Page1ef4
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TA-16 was estabissheﬁ cfursﬁg Warid War I for the development of explosive formulations, production and
machining of explosive charges, and the assembly and testing of explosive components for the U.S,
nuclear weapons program. Present-day use of this site is essentially unchanged, although facilities have
been upgraded and expanded as explosive and manufacturing technologies have advanced,

The TA-16-260 facility is a high explosive- (HE) machining building that processes large quantities of HE.
Machine turnings and HE wastewater were routed as waste to 13 sumps associated with the building.
Historically, discharge from the sumps was routed to an outfall that was permitted to operate by the EPA
as EPA 05A056 under the Laboratory’'s National Pollution Discharge Elimination System (NPDES) permit.
The last NPDES permitting effort for this outfall occurred in 1994, The NPDES outfall was deactivated in
November 1996, and it was officially removed from the Laboratory’s NPDES permit by the EPA in
Jaruary 1998,

The ouffall, drainage channel below the outfall, and underlying altuvium and vadose zone are
contaminated with the primary chericals of potential concern, primarily HE wastes and barium. The
combined areas of the outfall, pond area, and drainage are designated as SWMU 16-021(c)-98. Potential
exposure pathways to human and ecological receptors include ingestion of groundwater and surface
water, soil and sediment inhalation of suspended particulate matter, adsorpfion through dermal contact
with affected soils or water, and ingestion related to food chain effects.

TA-16 is located in the southwest corner of the Laboratory. It covers 2410 acres, or 3.8 square mi. The
land is a portion of thal acquired by the Depariment of Army for the Manhattan Project in 1943. TA-16 s
bordered by Bandelier National Monument along State Road 4 to the south and by the Santa Fe National
Forest along State Road 501 to the west. To the north and east, it is bordered by TA-8, -9, -14, -15, and
-49. TA-16 is fenced and posted along State Road 4. Water Canyon, a 200-ft-deep ravine with steep
walls, separates State Road 4 from aclive sites at TA-16. Caion de Valle forms the northern border of
TA-16. Security fences surround the production facilities.

The Laboratory has implemented a phased corrective action program for SWMU 16-021(¢)}-99 in
accordance with the requiremeants of Module VIH of the HSWA permit. The correclive action process,
including those phases currently being implemented, include the following:

=« RCRA facility assessment (RFA),

s Phase | RFI,

+ RF1Phasell,

= Interim measure {IM) of source removal,
« RFIPhase lll,

« CMS (current), and,

« Corrective Measure Implementation (CMI} (future).

Ver 1.6 Page 2 of 4
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Activity

For the purposes of this plan, the public includes all individuals, organizations, or public agencies
potentially affected by the CMS phase of the project. Surrounding communrities potentially affected by the
CMS include Los Alamos County, San lidefonso Puebio, Santa Clara Pueblo, Cochiti Pueblo, Santa Fe,
and Espanola and smaller communities.

ﬁThhﬂefpur;ids]e of the CMS is to evaluate the altematives for?é?ne&iétfoﬁ,vanaipmropgs“e comeclive
measures, media cleanup standards, and a long—tern monitoring program for SWMU 16-02 1{¢c)-8% and
Mr}o:‘-}”a‘rhy Cafion c_ie_‘y’g!le gn‘q Mkarﬁa‘ __Spgng Canyon.

Purpose

Projected Date

Mailer to Laboratory's mailing list,
composed of individuals, organizations,
and government and tribal officials in
northern New Mexico

introduce RRES-RS program, the
SWMU-021{c)-99 High Performing Team,
the RCRA corrective action process and
the current RFHCMS phases of the
project, Notify public of planned open
house,

December 2003, and every 6 months
hroughout the CMS/ICMIL

information Sheet to be posted on-line
and made available in public reading
room

Highlight the history and current activities
at SYWMLUL18-021{c)-89 site. Provide
update of CMS status.

January 2603, and every 6 months
throughout the CMS/CMI.

Newspaper notice informing the public
about SWHLL021(c)-99 activities

Placed in the Albuguerque Journal North,
Santa Fa New Mexican, Rig Grand Sun,
and the Los Alamos Monitor to advise the
public on general project activities. Notify
public of pianned open hotise.

January 2003, and every 6 months
throughout the CMS/CMI,

Open house hosted at Los Alamos Area
Office or elsewhere

Provide informal overview through
posters, handouls, and provids for
inferaction/Q&A with RRES-RS program
staff.

January 2003, and every 8 months
throughout the CMS/CMI.

Web Site at hitp./ferproject.laal gov/

Access to all RF] and CMS
documentation on the RRES-RS virtual
libzary web site, and available at the
Labaoratory’s Public Reading Room.
Documents posted will include the CMS
Pian and the CMS Report,

January 2003, and every 6 months
throughout the CMS/CMI,

Tour of Cafion de Valle

Tour to view site setting, site habitat, and
other site conditions,

May, 2003

Public comments to be maintained and

{omments will be solicited throughout

January 2003, and every 6 months

made available on-line the profect via all mechanisms listed throughout the CMS/CML
above. The RRES-RS project staff will
identify major public concerns.
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» Los Alamos

HATIONAL LABGBATORY

CMS SWMU 16-021{c)-99, TA-16 B3

PUBLIC INVOLVEMENT PLAN o

:@

viMessa

=

e MS pfscesé “proposes gireferred

alternatives for site remediation. The choice of a preferred
alternative involved criteria such as effectiveness, reliability, safety, ability to meet the remediation
objectives, institutional constraints, and cost. At this site, additional important factors for consideration
include the presence of wetlands and Mexican Spotied Owl habitat in Canon de Valle. The proposed
preferred altemnatives are the result of a balanced approach that considers these criteria and factors.

H
)]

Organization | Phone Email Rola

Donald Hickmott LANL 667-8753 | dhickmott@lanl.gov LANL Project Lead

Lance Woodworth DOE 665-5820 | iwoodworth@doeal.gov DOE Project Lead

Paul Schumann LANL 667-5840 | schumannp@ianl.gov PP RES Lead

Carmine Rodriguez LANL B665-6770 | carmenr@ani. gov PIP ER Lead

Dave Mclnroy LANL 667-0819 | mcinroy@lanl.gov LANL ER Project Lead

David Gregory DOE 667-5608 | dgregory@lanl.gov DOE ER Project Lead
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