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MEMO
Date: May 1,2003

To: Gordon Brown

From: Crispin Wanyoike

Re: Site 1 Investigation Derived Waste (IDW) Disposal Plan - Soil and Water

1.0 INTRODUCTION

This document presents the screening results and recommendations for disposal of investigation-derived
waste (IDW) generated during drilling and sampling activities performed as part of the Phase II Remedial
Investigation (RI) at Site 1, Former Marine Corps Air Station (MCAS) El Toro. The RI was performed
under Contract Task Order (CTO) No. 0072 under the Comprehensive Long-Term Environmental Action
Navy (CLEAN) Contract No. N62742-94-D-0048.

Resulatorv Authoritv

After MCAS El Toro was placed on the list of military facilities scheduled for closure under the Base
Realignment and Closure (BRAC) Act, a BRAC Cleanup Team including representatives frorn SWDIV,
USEPA, DTSC, and CRWQCB, was formed to oversee implementation of the Federal Facilities Agreement
(FFA). The implementation of FFA included the following investigations and studies at various sites: an air
quality solid waste assessment test (Air SWAT), a Phase I RI, a Phase II RI, and a feasibility study (FS).

Background

IRP Site 1 is located in the northeast portion of MCAS El Toro in the foothills of the Santa Ana Mountains.
Site I is situated within a tributary canyon of Borrego Canyon Wash at elevations ranging from
approximately 610 to 760 feet above mean sea level (MSL). Site 1 inciudes the Northern EOD Range
(approximately 737,250 square feet) and the Southern EOD Range (approximately 72L,600 square feet)
(BNr 199s).

Training for EOD and detonation of munitions has been conducted at Site 1 since 1952 (BNI 1995). Use of
the EOD Range has been discontinued with the closure of MCAS El Toro on2 July 1999.

The majority of recent military EOD training took place at the Northern EOD Range, and EOD training by
the Orange County Sheriff Department and federal agencies took place at the Southern EOD Range (BNI
1995). Several demolition pits, a range building, and a former observation bunker constructed from metal
ammunition cans were reported to be present. Many of these metal cans were reported to be filled with the
burned residue of disposed munitions such as cartridge-actuated devices and 20 millimeter (mm)
ammunition (USACE I 998).

Military ordnance that was used at the site includes hand grenades, land mines, cluster bornbs, smoke
bombs, and rocket warheads. Civilian and commercial explosives, such as dynamite, and plastic and
gelatinous explosives have been used at the EOD Range, Munitions were detonated in trenches and pits,
which were continually filled with soil and then reexcavated. In 1982, approximately 2,000 gallons of sulfur



trioxide chlorosulfonic acjd (FS smoke) were reportedly burned in trenches located in the northem portion
of the site. An estimated 300,000 gallons of petroleum fuels were burned during disposal from 1952 through
19e3 (JEG 1993).

Past land use at the site was industrial. Although residential use exists in proximity to MCAS El Toro, there
is no residential land use near Site 1. The site is currently fenced and locked, and unauthorized visitors are
prohibited. Preliminary reuse scenarios proposed for Site I include transfer to the Federal Bureau of
Investigation (FBI) for uses similar in nature to the past use for EOD training,

The purpose of the RI field investigation program for Site 1 was to further identify and characterize the
potential impact to human health and the environment as a result of past operations at Site 1, such as EOD
training, which also included the destruction of unserviceable ammunition. The RI field investigation was
performed in accordance with the Final M Work Plan (Eafth Tech 2001). Figure 1 presents the sampling
locations for the RI investigation. The RI investigation included the following activities:

1, Groundwater sampling of all existing 4-inch groundwater monitoring wells;

2. Soil sampling and analysis (shallow and subsurface) to evaluate the nature and extent of contamination
within the Northern EOD Range and the Southem EOD Range, as well as to evaluate human health and
ecological risk at Site 1;

3. Installation of three additional 4-inch groundwater monitoring wells in order to further evaluate the
nature and extent of contamination in the central portion of Site 1;

4. Drilling of one soil boring (B-1) in a portion of Site I deemed to have significant hydrocarbon
contamination;

5. Installation of piezometers (2-inch groundwater monitoring wells) in order to further delineate the
extent of perchlorate contamination within the central portion and the northern portion of Site 1, as well
as possible contamination downgradient from Site l;

6. Groundwater sampling and analysis for perchlorate of all 2-inch piezometers, the three newly-installed
4-inch monitoring wells, as well as selected previously-installed 4-inch monitoring wells,

The soil IDW was generated during three mobilizations: the instaliation of three 4-inch groundwater
monitoring wells, the drilling of one soil boring, and the installation of sixteen 2-inch piezometers. The
groundwater IDW was generated during the installation, development and sampling of the 4-inch groundwater
monitoring wells and 2-inch piezometers, as well as decontamination during the drilling of the soil boring.
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2.0

The

WASTE GENERATION AND APPLICABLE REGULATORY REQUIREMENTS

IDW soil and water will be placed, managed, labeled and inventoried in accordance with the following:

USEPA Guide to Management of Investigation-Derived Waste, Publication: 9345.3-03FS. April 1992.

California Code of Regulations, Title 22, Division 4.5, Environmental Health Standards for the
Management of Hazardous Waste.

Resource Conservation and Recovery Act (RCRA) hazardous waste USEPA, 40 CFR 267,3, ET
seq.

RCRA generator of hazardous wastes requirements: USEPA,40 CFR 262.I, et seq.

CLEAN SOP 22,IDW Management (BNI 1999).

3.0 INVESTIGATION DERIVED WASTE

Drilling of 4-inch groundwater monitoring wells (01-MW208, 0l-MW209, and 01-MW210), the soil
borehole (B-1), groundwater sampling, and decontamination activities generated approximately 6.5 cubic
yards of soil cuttings and 13 drums of water as IDW. The soil cuttings and water were placed in 55-gallon
drums. The drilling of the piezometers generated three l5-cubic yard rolloff bins of soil. The number of
IDW drums and their contents are presented in Table 1.

Table 1: Quantity of IDW Generated and Their Contents

Number of of IDW

a

a

a

a

Soil cuttings from the dril l ing of 4-inch monitoring
wells

Twenty-one 55-gallon drums/S.7 cubic
yards of IDW soil

Three S5-gallon drumsl0.8 cubic yards of
IDW soil

ree 1S-cubic yard rolloff bins/4S cubic
of IDW soil

Water Thirteen S5-gallon drums/715 gallons of
IDW water

Decontamination water as a result of
groundwater sampling

4,0 WASTE CHARACTERIZATION

Laboratorv Analyse!

Soil IDW from Installation of 4-inch Groundwater Monitoring Wells. During the drilling of the three
groundwater monitoring wells (01-MW208, 01-MW209, and 01-MW2l0), soil samples were collected only
for lithologic description. The samples were not submitted to an analytical laboratory for analysis. However,
the three boreholes were drilled in areas where soil samples were collected during other tiers of the remedial
investigation. Monitoring well 0l-MW208 was drilled/installed near soil sampling locations DP36, DP37,
andDP42 (see Figure 1). The samples were collected at depths of 1.5 feet and 5 feet below ground surface
(bgs). Monitoring well 01-MW209 was drilled near soil sampling location DP29, and the locations of
trenches from where the soil samples LEI66, LEI69, and LEl74, were collected (see Figure 7). LEl66,
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I Soil cuttings from the drill ing of 2-inch

I 
plezometers

I

I Decontamination water as a result of cleani
i the dril l ing equipment, backhoe buckets, ar
i water from well development and purging
i activity.

Three
yards

I

i
I

I
I
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LEl69, and LE 174 were collected from Trench 13, Trench20, and Trench 17, respectively. The samples
were collected at depths of 1.5 feet to 5 feet bgs. Monitoring well 01-MW210 was installed near soil
sampling locations DP30, DP31, and DP32 (see Figure 1). The samples were all collected at depths of 1.5
feet and 5 feet bgs.

Analytical results for the soil samples being used as surrogates for the soil contained within drums were from
samples collected near ground surface, and not at significant depth. Due to this, the analytical results
represent higher contaminant levels than might be encountered in the soil actually contained within the
drums. Since the drums contain soil from depths of up to 70 feet bgs. The soil samples were analyzed for
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), perchlorate, petroleum
hydrocarbons, explosives, and metals, The analytical results were evaluated and maximum detected
compounds were then compared to MCAS El Toro background concentrations, USEPA Region 9 Preliminary
Remediation Goals (PRGs), total threshold limit concentrations (TTLCs), ten times soluble threshold limit
concentrations (STLC x 10), and twenty times the toxicity characteristic leaching procedure limits (TCLP x
20), A summary of the analytical results and the screening is presented in Table 2.

Table 2: Summary of Detected Analytes and Comparison to Regulatory Threshold Concentrations - 4-inch Groundwater
Monitoring Well Installation (01-MW20B, 01-MW209, and 01-MW210)
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Nofes.'
TCLP = toxicity characteristic leaching procedure
TTLC = total threshold limii concentration
STLC = soluble threshold limit concentration
- = not established
J = indicates an estimated value
pg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
Bold indicates concentrations above MCAS El Toro Background concentration.
Bold in highlighted cell indicates concentration above 10 times STLC value.
' = Criteria for IDW soil based on the extraction methodology for the TCLP, where the weight of the extraction fluid is equal to 20 times
the weight of the solid sample. Therefore, the derived criterion for waste is equivalent to 20 times the regulatory level for TCLP.

Soil IDW from lnstallation of Soil Borehole B-1. Borehole B-1 was drilled to a depth of 35 feet bgs.
Samples were collected every 5 feet and submitted for analysis. All samples were analyzed for VOCs,
SVOCs, perchlorate, petroleum hydrocarbons, explosives, and metals. The analytical results were evaluated
and maximum detected compounds were then compared to MCAS El Toro background concentrations,
USEPA Region 9 PRGs, TTLCs, STLC x 10, and TCLP x20. A summary of the analytical results and the
screening is presented in Table 3.

440 J
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RDX 4,420
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100
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Table 3: Summary of Detected Analytes and Comparison to Regulatory Threshold Concentrations - Soil Boring B-1

(STLC) x

Former MCAS El Toro i Residential
M a x i m u m j B a c k g r o u n d i P r e l i m i n a r y
Detected i Concentration (0.95 J Remediation
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Former MCAS El Toro
Background

Concentration (0.95 (STLC) x
1 0

(TCLP)x
20-

Petroleum

PHC as diesel 19,000
PHC as Gasoline 7 1 0  J

Nofes.'
TCLP = toxicity characteristic leaching procedure
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
- = not established
J = indicates an estimated value
pg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
Bold indicates concentrations above MCAS El Toro Background concentration.
Italics indicates concentrations above USEPA Region 9 residential PRGs and MCAS El Toro background concentrations (if
appl icable).
* = Criteria for IDW soil based on the exiraction methodology forthe TCLP, where the weight of the extraction fluid is equal to 20 times
the weight of the solid sample. Therefore, the derived criterion for waste is equivalent to 20 times the regulaiory level for TCLP.

Soil IDW from Installation of 2-inch Piezometers. Six soil samples were collected at different locations
within each of the three rolloff bins (MV1-l72,}dVl-I10, MVl-213) and were composited into one sample.
Three composite soil samples (L8264,L8265, andLB266) thus obtained were analyzed for perchlorate,
explosives, petroleum hydrocarbons, and metals. The analyical results were evaluated and maximum
detected compounds were then compared to MCAS El Toro background concentrations, USEPA Region 9
PRGs, TTLCs, STLC x 10, and TCLP x20. A surnmary of the analytical results and the screening is
presented in Table 4.

Table 4: Summary of Detected Analytes and Comparison to Regulatory Threshold Concentrations - 2-inch Peizometer
Installation
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Maximum
Detected

Concentration

Former MCAS El
Toro Background

Concentration
(0.95 Quanti le)

Residential
Preliminary

Remediation Goals
/PRGs) TTLCs

(STLC) x
1 0

(TCLP) x
20*

Zinc 24.2 77.9 23,463 5.000 2500
Petroleum Hvdrocarbons (PHC

PHC as Gasoline 2 0 J
Notes;
TCLP = toxicity characteristic leaching procedure
TTLC = total threshold limit concentration
STLC = soluble threshold limit concentration
- = not established
J = indicates an estimated value
pg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
Bold indicates concentrations above MCAS El Toro Background concentration.
Italics indicates concentrations above USEPA Region g residential PRGs.
Bold in highlighted cell indicates concentration above 20 times TCLP limit, and 10 times STLG limit, However, an STLC test was
performed on the sample for chromium Vl and total chromium. Results indicated chromium Vl and total chromium values less than 5
mglL, indicating that the soil is not classified as California-Designated Hazardous Waste.
. = Criteria for IDW soil based on the extraction methodology for the TCLP, where the weight of the extraction fluid is equal to 20 times
the weight of the solid sample. Therefore, the derived criterion for waste is equivalent to 20 times the regulatory level for TCLP.

Liquid IDW From Decontamination. Well Development. Purging. and Groundwater Samoling. Since the
liquid IDW that is stored in the drums was produced during the installation, development and sampling of
various groundwater monitoring wells, the analytical results of the groundwater samples collected during the
past year were used to characterize the drums. A11 samples were evaluated and maximum detected
concentrations from all collected samples were used to evaluate the water in the drums. A1l samples were
analyzed for VOCs, SVOCs, perchlorate, pefioleum hydrocarbons, explosives, and metals. The analytical
results were evaluated and maximum detected compounds were then compared to maximum contaminant
levels (MCLs), TCLP values, and STLC values, A summary of the anall.tical results and the sffeening is
presented in Table 5.

Table 5: Summary of Detected Analytes and Comparison to Regulatory Threshold Concentrations -
Groundwater Sampling

Maximum
Detected

Regulatory
Threshold

Concentration

Toxicity
Characteristic

Leaching
Soluble Threshold
Limit Concentration
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Table 5: Summary of Detected Analytes and Comparison to Regulatory Threshold Concentrations -
Groundwater Sampling

Nofes:
- = not established
J = indicates an estimated value
pg/L = micrograms per liter
"Value represents the more stringent of the Federal and California Maximum Contaminant Levels (MCLs).
"Value represents the secondary MCL (odor, taste).
'perchlorate regulatory value is an action level.
Bold indicates concentrations above regulatory threshold.

5.0 CONCLUSIONS AND RECOMMENDATIONS

Soil IDW From 4-inch Groundwater Monitorins Wells. The soil IDW is classified as non-hazardous
based on comparison of anal).tical results with regulatory thresholds (TCLP, TTLC, and STLC values). The
concentration of copper (37 5 pgn<g) in one sample exceeded 10 times the STLC value, however the detected
concentrations of copper in all other samples were between 0.91 to 15.7 mglkg, which are very low
compared to the STLC for copper, and lower than the station-wide averages. Additionally, the soil samples
used to characterize the contents of the drums were collected at depths of 1,5 feet to 5 feet below ground
surface and are overly conservative. Soil actually contained in the drums was primarily from greater depths,
and metals concentrations are generally lower at depth than at the surface. Therefore, based on this
evaluation, placing and spreading of soil cuttings at Site 1 is recommended (see Figure 1 for location).

Soil IDW From Soil Borehole B-1. The soil IDW is classified as non-hazardous based on comparison of
analytical results with regulatory thresholds (TCLP, TTLC, and STLC values). However, the soil contains
several explosive compounds (2,4,6-trinitrotoluene, HMX, and RDX). Concentrations of RDX exceeded the
USEPA Region 9 residential PRG value of 4,420 u/kg. Therefore, it is recommended that tleis soil be
disposed of offsite as non-hazardous waste.

Maximum
Detected

Concentration

Regulatory
Threshold

Toxicity
Characteristic

Leaching
Potential ffCLF

Soluble Threshold
Limit Concentration

(STLC)

Chromium 157 Ana 5,000 5,000
Cobalt 6.3 80,000

"..."Qgp"ps-r- 1 7 25,000
lron 1 .610 30ob
Lead 9.2 5,000

Megleqium ....._......"....._3--8-,"Q_0-g-....

"..-Meng-g-Fqs 260

M-e-.!--9!t"ty- 0.5 z t

Nickel 1,300 100 20,000
Potassium 5 ,100  J
Selenium 29.9 50 1 1,000
Silver n 2 0  I 100b 5,000 5,000
Sodium 79.700
Thall ium 4.1 7,000
Vanadium 15.5
Zinc 83 5.000b

Petroleum

Motor Oils 0 .1
PHC as diesel 0.07 J
PHC as 0.04 J



Soil IDW from Installation of 2-inch Piezometers. The comparison of analyical results with regulatory
thresholds (TCLP, TTLC and STLC values) showed that all the chemicals were below the 20 times TCLP
values, and 10 times STLC values, except chromium. Chromium exceeded 20 times the TCLP value and l0
times the STLC value in one composite sample (LE-264) taken from rolloff bin, lll{Vl-172 To assess if the
soil from one rolloff bin, MV1-L72, exhibits the characteristics of California-regulated, non-RCRA
hazardous waste, a TCLP test was performed on the sample, and the leachate was analyzed for chromium VI
and total chromium. Results of the analysis indicated values for both chromium VI and total chromium less
than the regulatory threshold of 5 mg/L, Therefore, the soil from the rolloff bin is classified as non-
hazardous, and it is recommended that the soil be placed and spread at Site 1 (see Figure 1 for location).

Since none of the analyes exceeded that regulatory threshold for RCRA, or California-regulate{ non-
RCRA hazardous waste in the samples (L8265 andLE266) taken from rolloff bins MVl-l 10 and MVl-213,
it is recommended that soil from these rolloff bins be placed and spread at Site 1 (see Figure 1 for location),

Liquid IDW. Rather than characterizing each of the 23 drums containing iiquid IDW, the analytical results
of groundwater samples collected within the past year were used to characterize the liquid for disposal.
Maximum concentrations for all detected analytes were compared to regulatory thresholds. Based on the
results, the groundwater was charccterized as non-hazardous. However, since the groundwater contains
perchlorate, it is recommended that the groundwater be disposed off-site as non-hazardous waste.
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