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Vll

This is the fifth of six Remedial Design reports that describe plans for implementing
ground water and soil cleanup at the Lawrence Livermore National Laboratory (LLNL)
Livermore Site. The cleanup has been divided into 9 geographic areas with 11 treatment
facilities that are addressed by the Remedial Design reports. The U.S. Department of
Energy (DOE) and LLNL are preparing these reports over a 5-year period. The sixth
report, for the Building 518 Area in the southeastern portion of the Livermore Site, was
added in December 1993 in consultation with the regulatory agencies. The cleanup plans
described in each report are designed to optimize the overall site cleanup and be
consistent with projected funding levels. The overall cleanup approach for the LLNL
Livermore Site is defined in the Remedial Action Implementation Plan (Dresen et al.,
1993), which can be found in the Information Repositories located at the LLNL Visitors
Center and at the Livermore Public Library.

This Remedial Design report is for Treatment Facilities G-l and G-2 in the south­
central portion of the Livermore Site, referred to as the Treatment Facility G Area. The
primary soil and ground water contaminants in the Treatment Facility G Area are the
volatile organic compounds trichloroethylene, perchloroethylene, chloroform, 1,1­
dichloroethylene, carbon tetrachloride, 1,2-dichloroethylene, 1,1, I-trichloroethane, and
trichlorotrifluoroethane.

The planned ground water extraction wellfields for Treatment Facilities G-l and G-2
were developed using hydrogeologic and volatile organic compound data. Six
hydrostratigraphic units have been identified in the Treatment Facility G Area, although
volatile organic compounds are restricted to only two of these units. A hydrostratigraphic
unit consists of sediments correlated on the basis of hydraulic properties.

Five extraction wells and 16 piezometers are planned in the Treatment Facility G
Area. The extraction wells will be used to pump ground water to the treatment facilities,
and piezometers will be used to measure well communication at various depths and
distances from the extraction wells. Monitoring the water levels in piezometers provides
information about the size of the area being affected by the ground water extraction. One
of the extraction wells has been installed, and the remaining four wells are planned for
phased installation in the future. This phased approach will help determine the actual
versus the estimated effectiveness of the initial planned extraction wells and treatment
systems before proceeding with subsequent phases.

Treatment Facilities G-l and G-2 are identical skid-mounted facilities that can be
moved to different well locations, as needed. Although Treatment Facilities G-l and G-2
are expected to remain at their proposed locations for the duration of the cleanup, they are
prototypes for additional portable less costly facilities that may be used throughout the
Livermore Site. Both treatment facilities will consist of air strippers and, if necessary, an
ion-exchange or chrominum reduction unit for metals treatment. Ground water will be
pumped from the extraction wells to the air stripper. As the water passes through the air
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stripper, a blower will aerate the water and strip the volatile organic compounds from it.
The volatile organic compounds will be collected by filtering the air through granular
activated carbon. The air stripper will remove all of the above-described compounds from
the ground water except for metals including chromium, which will be removed by an
ion-exchange unit or a hexavalent chromium reduction unit to reduce it to the trivalent
state, if necessary.

Treatment Facilities G-l and G-2 are designed to remediate up to 30 gallons per
minute of ground water. Three ground water extraction wells are planned to supply water
to Treatment Facility 0-1, and two ground water extraction wells are planned for
Treatment Facility G-2. As discussed in the Record of Decision and the Remedial Action
Implementation Plan, the extraction wells will be installed at locations to remove the
highest volatile organic compound concentrations and to achieve hydraulic control of the
southern edge of the volatile organic compound plume. Treated ground water from these
facilities will be discharged to the nearest storm drain. Alternatively, the discharge may
be sent to the Recharge Basin under an existing permit, if approved by the California
Regional Water Quality Control Board. Any contaminants that remain in the treated
water will be at or below the limits set by the California Regional Water Quality Control
Board, as specified in Waste Discharge Requirement Order No. 91-091 for the storm
sewer, or Waste Discharge Requirement Order No. 88-075 for the Recharge Basin.

Treatment Facility 0-1 is scheduled to become operational in April 1996, and startup
of Treatment Facility G-2 is scheduled for August 1999. The estimated total design and
construction costs for both facilities are about $1,560,000.

To monitor the progress of the cleanup and determine the size and shape of the area
being affected by the extraction wells, DOE/LLNL will sample for volatile organic
compounds and metals, including chromium, and monitor water levels in the wells and
piezometers within the Treatment Facility G Area. Results of all treatment system,
extraction well, and piezometer monitoring will be included in the LLNL Monthly,
and/or Annual Reports as currently required by the regulatory agencies.

DOE/LLNL will manage the extraction wellfield by varying the rates and locations of
ground water extraction. The goal is to maximize the rate of volatile organic compound
mass removal, and ensure remediation of all portions of the plume that exceed drinking
water standards. In addition, DOE/LLNL are evaluating reinjection of the treated water
to accelerate the cleanup.

viii
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This report is the fifth of six Remedial Design (RD) reports for the Lawrence Livermore
National Laboratory (LLNL) Livermore Site, which is located about 40 miles east of San
Francisco, California (Fig. 1). The sixth report, for the Building 518 Area in the southeastern
portion of the Livermore Site, was added in December 1993 during consultation with the
regulatory agencies. This RD report is for Treatment Facilities G-l and G-2 (TFG-l and
TFG-2). TFG-l and TFG-2 will be located in the south-central portion of the Livermore Site,
referred to as the Treatment Facility G (TFG) Area (Figs. 2 and 3). As stated in the Remedial
Action Implementation Plan (RAIP) (Dresen et al., 1993), extraction locations 15 and 16 (Fig; 2)
will be used to extract ground water in the TFG Area. TheTFG Area is primarily located in a
high-security area of LLNL that is extensively developed with buildings and underground
utilities. Thus, for logistical and practical purposes, ground water will initially be treated at two,
separate skid-mounted treatment facilities with shorter pipelines to the extraction wells rather
than at a single larger facility with longer pipelines. Ground water extracted from location 15
will be treated at TFG-2, and ground water extracted from location 16 will be treated at TFG-l
(Fig. 2).

The six RD reports are being prepared over a 5-year period in accordance with a revised
schedule in the RAIP (Dresen et al., 1993). As described in the RAIP, the remedial actions
presented in the Record of Decision (ROD) for the Livermore Site (DOE, 1992) will be phased­
in to enable determination of the actual versus predicted effectiveness of the planned extraction
and treatment systems prior to proceeding with subsequent phases and to be consistent with
projected funding levels.

The Livermore Site was placed on the U.S. Environmental Protection Agency's (EPA's)
National Priorities List in 1987. In November 1988, the U.S. Department of Energy (DOE),
EPA, the California Department of Toxic Substances Control (DTSC), and the California
Regional Water Quality Control Board (RWQCB) signed a Federal Facility Agreement (FFA) to
facilitate compliance with the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended. As part of the CERCLA process, the LLNL
Environmental Restoration Division (ERD) has prepared a series of documents: the Remedial
Investigation (RI) (Thorpe et al., 1990) characterized the site hydrogeology and contaminant
distribution; the Feasibility Study (FS) (Isherwood et al., 1990) screened and evaluated possible
remedial alternatives; the Proposed Remedial Action Plan (Dresen et al., 1991) further evaluated
conceptual remedial alternatives and recommended particular alternatives for ground water and
soil cleanup; the ROD (DOE, 1992) codified and bound DOE and EPA to a cleanup approach for
ground water and soil; and the RAIP (Dresen et al., 1993) presented the cleanup approach and a
schedule for the remaining remedial actions.

As discussed in the ROD, the contaminants of concern at the Livermore Site are volatile
organic compounds (VOCs), primarily trichloroethylene (TCE) and perchloroethylene (PCE);
fuel hydrocarbons; tritium; and, possibly, chromium and lead. VOCs, and possibly chromium,
are the only chemicals of concern at TFG-l and TFG-2. The Applicable or Relevant and
Appropriate Requirements (ARARs) for the Livermore Site are detailed in the FS and the, ROD.
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Figure 1. Location of the LLNL Livermore Site.
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2.1. Hydrostratigraphic Analysis and VOC Distribution

2. Wellfield Design

The TFG Area ground water extraction wellfield design is based on hydrostratigraphic
analyses, and VOC and chromium distribution data. These are discussed in Section 2.1, and the
extraction well and piezometer locations and design are presented in Section 2.2.

UCRL-AR-116583

2.1.1. Basis for Defining Hydrostratigraphic Units

For this RD report, hydrostratigraphic units were defined and used to design the TFG-l and
TFG-2 wellfields (Fig. 4). A similar approach was used in RD reports 3 and 6 to design the
Treatment Facility D and E (TFD and TFE) and the Building 518 Vapor Treatment Facility
wellfields. Conversely, RDs 1 and 2 utilized water-bearing zones as the basis to plan the
wellfields. The use of hydrostratigraphic units reflects ongoing work to interpret and synthesize
the Livennore Site hydrogeology on a site-wide scale, and is a logical progression from the use
of borehole-specific water-bearing zones to more regional interpretations. The progression from
the use of water-bearing zones to hydrostratigraphic units is discussed further below.

A water-bearing zone is defined at the Livermore Site as saturated penneable sediment
greater than about 3 ft thick, separated from other penneable sediments above and below by at
least 5 ft of low-penneability sediment. The water-bearing zones are numbered consecutively
downward from ground surface at each borehole. During the hydrogeologic investigation

The scope and fonnat of this report are based on EPA guidance documents (EPA, 1989;
1990), an outline provided by EPA (Gill, 1993), and subsequent discussions with EPA. As
specified by EPA, each RD report contains engineering design specifications for the ground
water and/or vapor extraction and treatment systems, including piping and instrument diagrams
(P&IDs), system descriptions, monitoring and construction schedules, and cost estimates. The
RD reports also include a Remedial Action Work Plan that contains Quality Assurance/Quality
Control (QNQC) Plans and Health and Safety Plans (HASPs) for operation and maintenance,
and the requirements for offsite shipment of hazardous waste and for project closeout. The
QNQC Plans and HASPs for construction are the same for all RD reports. Therefore, these
documents were submitted only with Remedial Design Report No.1 (RDl) (Boegel ei aI., 1993).

This document was prepared by LLNL for DOE with oversight from EPA, DTSC, and
RWQCB. The six RD reports are primary documents under the FFA for the Livennore Site.

Section 2 of this report presents the hydrostratigraphy and wellfield designs for TFG-l and
TFG-2. Section 3 presents the remedial design for the treatment facilities. Both TFG-l and
TFG-2 will be identical, skid-mounted treatment facilities. Section 4 is the Remedial Action
Work Plan for TFG-l and TFG-2. Appendices A through E present the soil and ground water
analytical results, waste discharge permits, the Operations and Maintenance (O&M) QA/QC
Plan, O&M HASP, and sampling procedures for TFG-l and TFG-2, respectively.

Remedial Design Report No.5
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Treatment Facility B Area Wells
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Treatment
Facility G
Area Wells

EW-16-40 Existing extraction well including converted
(MW·560) monitor wells/piezometers. Historical well name

shown in parentheses

EW-15·1 A. Planned new extraction well

P-16-1 DO Existing piezometer including converted monitor
(MW.111) wells. Historical well name shown in parentheses

P-16-2 • Planned new piezometer

ERD·LSR-94·00j

Legend

MW-253 (!) Monitor well

Ground water isoconcentration contour for total VOCs
,_,\00- in ppb (June 1994); contoured without regard to

depth; dashed where inferred

4:212 Approximate direction of ground water flow (June 1994)
"'" Area where ground water may contain VOCs above the

:?l:~:'~ Maximum Contaminant Level; queried where
uncertain

Figure 4. Proposed TFG Area remedial wellfield design.
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2.1.2. Hydrostratigraphic Units in the TFG-l and TFG-2 Areas

Figure 3 shows the lines of section for the TFG-I and TFG-2 hydrostratigraphic
interpretations presented in Figures 5 and 6. The first hydrostratigraphic unit (Unit 1) is a 60- to
9O-ft-thick interval of interbedded sand, silt, clay, and gravel. The top of this unit is found from
about 55 ft depth [570 ft above mean sea level (amsl)] in the southeast to over 105 ft (520 ft
amsl) in the northwest, reflecting the general northwesterly dip of the sediments in the TFG-I
and TFG-2 Areas. High electrical resistivity geophysical log response and generally low gamma
ray response are typical for the sands and gravels in this unit, with low resistivity and high
gamma ray responses in the intervening silts and clays. Due to the relative small amount of
hydraulic data in the TFG Area, the extent of lateral communication in Unit I is not known.
However, based on correlating geophysical log response with Unit 1 hydraulic analyses in the
TFD and TFE Areas, we anticipate good hydraulic communication (over 0.5 ft of drawdown
between the sandy interbeds over a lateral distance of 400 ft) in the east-west direction.
Although Unit I has a similar geophysical log signature as that in the TFD and TFE Areas, Unit
1 is thicker and contains more fine-grained interbeds in the TFG Area than in the eastern part of
LLNL.

conducted for RD3 (Berg et al., 1994), several of the water-bearing zones in the TFD and TFE
Areas were identified as being hydraulically connected, based on pumping tests, chemical data,
and geologic correlation. Hydrostratigraphic units consist of sediments grouped together
primarily on the basis of their hydraulic properties.

The six hydrostratigraphic units previously defined in the TFD and TFE Areas have also
been identified in the TFG Area. Hydraulic test analyses, soil and ground water chemical data,
geologic core descriptions, and borehole geophysical logs were used to define the six
hydrostratigraphic units in the TFG Area. VOC distribution and hydraulic propertie~ within
these units were analyzed to select the extraction well and piezometer locations. The primary
purposes of TFG-l Area extraction wells are to remove VOC mass and control the 'southern
VOC plume margin. The primary purpose of TFG-2 Area extraction wells is to expedite cleanup
by removing VOC mass.

Ten cross sections, incorporating hydrogeologic descriptions, geophysical logs, and soil and
ground water chemical concentrations, were extended from the TFE Area to the TFG Area to
design the extraction wellfields. Hydraulic communication data from pumping tests were also
incorporated into the cross sections. Maps depicting geologic structure, unit thickness, hydraulic
communication, VOC and chromium concentrations, and the potentiometric surface were then
constructed for each hydrostratigraphic unit. The planned location and screened interval of each
proposed extraction well and piezometer in the TFG-I and TFG-2 Areas were determined by
synthesizing the data presented on these maps and cross sections. DOE/LLNL will make
available project files containing this hydrogeologic information upon request to the LLNL Area
Public Relations Manager. After completion of all RD documents, a report is planned that will
summarize the detailed analyses on which the hydrostratigraphy is based. Preliminary wellfield
designs presented in RD reports may be modified based on new information or interpretations
presented by DOE/LLNL or regulatory agencies.
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Figure 6. Hydrogeochemical and geophysical cross section B-B' and proposed remedial well field design In the TFG·1 Area.
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The top of the second hydrostratigraphic unit (Unit 2) occurs between depths of about 140
and 175 ft (485 and 450 ft amsl) and is about 15- to 30-ft thick in the TFG Area. Unit 2 consists
predominantly of lower permeability silts, clayey silts, and clayey sands with at least one
laterally continuous, permeable sand and gravel interbed in the eastern TFG-I Area (Fig. 6). The
geophysical response of this interbed is similar to the more laterally continuous sand interbeds
observed in Unit 2 in the southwestern TFE Area. Therefore, good hydraulic communication is
anticipated within this unit, similar to that observed in the southwestern TFE Area (over 0.5 ft of
drawdown over a lateral distance of 400 ft). The contact between Units 1 and 2 is commonly
marked by a change to predominantly finer grained sediments in Unit 2 and a decrease in VOC
concentrations in saturated soil samples (Figs. 5 and 6). The geophysical logs generally reflect
this lithologic change as an increased gamma ray response and a lower resistivity response
compared to Unit 1.

The third hydrostratigraphic unit (Unit 3) is a 30- to 45-ft-thick sequence of lower
permeability clayey silts and clayey sands, with 1- to 5-ft thick interbeds of sands and gravels.
The top of Unit 3 occurs at depths of 160 to 185 ft (465 to 440 ft amsl). The higher permeability
sand sequence comprising Unit 3 in the western TFE Area is not present in the TFG Area. Unit 3
consists of two fining-upward sequences with a characteristic increasing gamma ray and a
decreasing resistivity response (see well MW-464 on Fig. 6). The top of the upper sequence
forms the boundary between Units 2 and 3. To date, no VOCs have been detected in Unit 3 in
the TFG-l and TFG-2 Areas.

The fourth hydrostratigraphic unit (Unit 4) is a laterally continuous, 5- to lO-ft-thick, higher
permeability sand and gravel unit that occurs on top of the Lower Member of the Livermore
Formation. The top of Unit 4 is typically found at depths ranging from 185 to 230 ft (440 to
395 ft amsl). Geophysical logs, geologic core descriptions, and pumping test data indicate that
this unit is thinner and less permeable than in the western portions of the TFD and TFE Areas.
Sustainable flow rates are anticipated to range between 5 and 10 gallons per minute (gpm).
Based on limited pumping test data, a high degree of lateral hydraulic continuity is expected
within Unit 4 across both the TFG-l and TFG-2 Areas. Although no VOCs were found above
detection limits in Unit 4 sediments, ground water chemical analyses report carbon tetrachloride
ranging from 0.5 to 2 parts per billion (ppb) in well MW-56O since 1989 (0.8 ppb reported April
20, 1994). The Maximum Contaminant Level (MCL) for carbon tetrachloride is 0.5 ppb.

The fifth hydrostratigraphic unit (Unit 5) is the uppermost part of the Lower Member of the
Livermore Formation. This unit is equivalent to the transition zone between the Upper Member
of the Livermore Formation and the green and blue units below (Thorpe et al., 1990). Unit 5 is
about 20 to 50 ft thick, and its top occurs at depths from 210 to 255 ft (415 to 370 ft amsl) in the
TFG-l and TFG-2 Areas. Unit 5 consists predominantly of fine-grained, mottled greenish-gray
to yellow-brown silt and clay with interbeds of silty to clayey gravels and sands. The laterally
continuous, coarse-grained permeable sediments that form the base of this unit over much of the
TFD and TFE Area are present in well MW-551 in the TFG Area (Fig. 5). Elevated gamma ray
response, accompanied by a subdued resistivity response, is typical of Unit 5 fine-grained
sediments. The basal sand layer, where present, exhibits a low gamma ray response and a high
resistivity response. No VOCs have been observed above the detection limit in Unit 5 sediments
or ground water in the TFG-l or TFG-2 Areas.
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2.1.3. VOC Distribution

The upper portion of the sixth hydrostratigraphic unit (Unit 6) consists of low-penneability,
light-green silty clay to clayey silt, with minor interbeds of clayey sand and gravel. The top of
Unit 6 occurs at depths of 280 to 290 ft (345 to 335 ft amsl). This upper sequence in Unit 6
fonns a regional confining layer throughout the Livennore Site area. This unit is equivalent to
the green unit in the Lower Member of the Livennore Fonnation (Thorpe et al., 1990). Elevated
gamma ray response reflects the higher clay content within this unit. Based on field descriptions
and laboratory tests, the clay unit exhibits very low hydraulic conductivity, on the order of 10-7

to 10-8 centimeters per second (3.3 x 10-9 to 3.3 x 10-10 feet per second). Limited data indicate
that laterally continuous, high-penneability gravel units occur ow this clay layer. No VOCs
have been detected in Unit 6 soil or ground water in the TFG-l or TFG-2 Areas except for
0.0002 parts per million (ppm) 1,2-dichloroethylene (l,2-DCE) in a saturated soil sample
collected from a depth of 326 ft (293 ft amsl) from the borehole for MW-618. The absence of
VOCs in all other Unit 5 and Unit 6 ground water and soil samples from the TFG-l and TFG-2
Areas, strongly indicates that the reported 1,2-DCE is a laboratory error and that VOCs are not in
the confining layer.

Building 212 and Building 321 in the TFG Area were identified as potential source areas in
the RI (Thorpe et al., 1990). Building 212 was constructed and used by the U.S. Navy in the
early 1940s as a drill hall and gymnasium. Starting in the early 1950s this building was used for
accelerator research. This research program ended and all of the equipment was removed by the
early 1990s. Past releases probably occurred from leaking drums, plating shop spills, and a cold
trap cleaning area. Construction of the Building 321 Complex began in 1954 with subsequent
additions through 1985. The complex has housed various machine, plating, and small support
shops. Releases probably occurred from plating shop sumps and spills, and stonn drains which
may have received coolant and oils. As concluded in the RI, the small releases and low VOC
concentrations in unsaturated sediments at Buildings 212 and 321 do not currently contribute
significant quantities of VOCs to the ground water. .

The interpreted distribution of total VOCs in unsaturated sediment in the TFG-l and TFG-2
Areas are shown on Figures 5 and 6. Unsaturated sediment chemical data indicate that the
highest reported VOC concentrations in the TFG-l and TFG-2 vadose zone occur at 19.5 ft
(605.5 ft amsl) in well MW-551, where 0.0756 ppm total VOCs, consisting of TCE, PCE, and
carbon tetrachloride are reported (Fig. 5). These low VOC concentrations indicate there are no
known active potential VOC sources in this area (Thorpe et aI., 1990). Therefore, no vadose
zone remediation is planned in the TFG-l or TFG-2 Areas.

Saturated sediment VOC concentrations in the TFG-l and TFG-2 Areas are also depicted on
Figures 5 and 6. Other than the anomalous Unit 6 soil analysis in well MW-618 discussed in
Section 2.1.2, all reported VOCs in saturated sediment are confined to Units 1 and 2 in the
TFG-l Area and to Unit 1 in the TFG-2 Area. Chlorofonn has not been included in the total
sediment VOC concentrations cited in this report because chlorinated drinking water is used to
mix the drilling mud.

The highest total VOC ground water concentration in the TFG-l and TFG-2 areas occurs in
well MW-307 (Figs. 4 and 5), where 128.6 ppb total VOCs consisting of TCE,. PCE,
1,I-dichloroethylene (l,I-DCE), 1,2-DCE, trichlorotrifluoroethane (Freon 113), chlorofonn, and
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carbon tetrachloride, were detected in June 1994. As indicated on Figure 4, at least one VOC
exceeds its MCL in ground water across most of the TFG Area.

2.2. Extraction Wells and Piezometers

To estimate the hydraulic capture areas of the planned 24 ground water extraction locations
shown in the RAIP, ground water flow paths were calculated using the numerical model CFEST
U:oupled fluid, Energy, and Solute Iransport; Gupta et al., 1987). Ground water extraction at
the 24 planned extraction locations, and recharge at 2 planned injection wells, the Recharge
Basin, and the Treatment Facility Band C drainage ditches, were simulated using the two­
dimensional numerical flow model. The results of the simulation are shown in Figure 7.

Previous estimates of ground water capture zones presented in the ROD (DOE, 1992) and the
RAIP (Dresen et al., 1993) were calculated using the two-dimensional analytical flow model
CAPTURE (McEdwards, 1986). Unlike the previous CAPTURE model, the CFEST results
shown in Figure 7 incorporate the effects of aquifer recharge and heterogeneities, such as varying
permeability and aquifer thickness. The development and results of the CFEST model are
discussed in more detail in Tompson et al. (in preparation).

As stated in the RAIP (Dresen et al., 1993), extraction locations 15 and 16 (Fig. 2) will
supply ground water to TFG. Further analysis conducted since the RAIP for this RD indicate
that it is more cost effective to treat this water at two separate, skid-mounted facilities rather than
at a single facility. Ground water from extraction location 15 will be treated at TFG-2, and
ground water from extraction location 16 will be treated at TFG-l (Fig. 2).

2.2.1. Extraction Well Location and Design

Five extraction wells are planned in the TFG Area. One of these wells is currently installed,
and the remaining four are planned for phased installation in the future. The phased approach
will help to determine the actual effectiveness, compared to the estimated effectiveness, of the
initial planned extraction wells and treatment systems before proceeding with subsequent phases.
Design specifications for the TFG-l and TFG-2 extraction wells are presented in Table 1;
extraction well locations are shown on Figure 4. Extraction wells will be designed and
constructed according to the principles specified in the RAIP (Dresen et al., 1993).

Three of the five planned extraction wells are located in the TFG-l Area (Fig. 4). Extraction
well EW-16-1, located about 50 ft west of Building 212 (B-212) (Fig. 4), will remove VOCs
from the first hydrostratigraphic unit where total VOC concentrations currently exceed 80 ppb
(February 1994 data). EW-16-l/2 is located about 75 ft east of Building 212, and will capture
VOCs in the deeper portion of the first hydrostratigraphic unit and in the upper portion of the
second hydrostratigraphic unit. As discussed in the RAIP, if VOC concentrations in these two
intervals are not within one order of magnitude in the EW-16-1/2 borehole, separate extraction
wells may be installed in each hydrostratigraphic unit, or a bentonite/grout seal will be placed
between the two screened intervals in EW-16-1/2 to inhibit vertical migration of VOCs when the
well is not pumping and to prevent communication between zones when one zone is selectively
pumped. EW-16-1/2 may be also completed with a bentonite seal if a confining zone 3 ft thick
or greater occurs between the two intervals.
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Figure 7. Estimated hydraulic capture zones and recharge well locations.
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Table 1. TFG-1 and TFG-2 extraction well specifications.

Estimated
Sand- maximum Pump

Borehole Casing Perforated pack Hydro- long-term intake
Well Extraction Well Date depth depth interval interval stratigraphic steady state Pump depth Activation
name well namea designb completed (ft) (ft) (ft) (£t) unitc yield (gpm)d typee (ft) priorityf

TFG-1 Area

Extraction location 16

TBI EW-I6-1 Single - (130) (127) (90-127) (88-127) First (5-10) - 124 1

TBI EW-I6-l/2 Multiple - (17Q) (160) (125-160) (122-160) First & (5-15) - 143 4
second

MW-560 EW-I6-4 Single 07-Feb-89 263.0 206.5 201-206.5 199-208 Fourth 2-5 16S10-10 201 5

TFG-2 Area

Extraction location 15

TBI EW-I5-1A Single - (125) (120) (95-120) (93-120) First (2-5) - 117 3

TBI EW-I5-1B Single - (160) (155) (120-155) (116-155) First (20-25) - (140) 2
......,.

Notes:

TBI =To be installed.

Estimates are shown in parentheses.

a Extraction well name indicates location, as shown in Figure 2 (i.e., EW-I5-1A is at extraction location 15), and the hydrostratigraphic unit monitored (i.e.,
EW-15-lA is screened in the first unit). When multiple extraction wells are screened in the same hydrostratigraphlc unit, a letter follows the unit
designation (i.e., EW-15-1A, EW-I5-18, etc.). Figure 4 shows planned extraction well locations.

b The two extraction well designs are:
Single =a well screened anasand-packed in only one water-bearing zone.
Multiple = a fully screened and sand-packed well in multiple water-bearing zones.
AdditIonal information regarding these well designs and their applications is presented in the RAIP (Dresen et 41., 1993).

c Numbered consecutively downward from ground surface at each extraction location. A hydrostratigraphic unit is defined as sediments grouped
together on the basis of hydraulic properties, geologic, geophysical, and/or chemical data.

d Estimated yield based on pumping test results. Actuallong-tenn pumping rates will generally be lower. Where an extraction well is not yet installed,
estimates of sustainable flow rates are shown in parentheses. These are based on the flow rates from nearby wells screened in similar zones and/or the
thickness and estimated permeability of sediments in the area.

e Grundfos stainless steel submersible pump currently installed. Nominal pump flow rate is 14 gpm at 250-ft head.

f Activation priority is the estimated order in which extraction wells will be connected to the treatment facility. Activation priority is based on whether
the well currently exists, engineering design and cost, and the known or anticipated VOC concentration in ground water at the extraction locations.
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Existing monitor well MW-560, about 100 ft east of Building 212, may be converted to
extraction well EW-16-4 to remove ground water from the fourth hydrostratigraphic unit where
0.8 ppb carbon tetrachloride (slightly above the 0.5 ppb MCL) has been reported. The carbon
tetrachloride appears to be localized and has not significantly increased since installation of MW­
560 in 1989. No other detectable VOCs have been observed in the fourth hydrostratigraphic unit
in TFG Area wells. We plan to continue monitoring MW-560 carbon tetrachloride
concentrations for one to two years after the shallower wells are pumping to determine whether
the fourth hydrostratigraphic unit is affected. If the concentration of carbon tetrachloride does
not decrease after this monitoring period, DOE/LLNL and the regulatory agencies will then
discuss any necessary remedial options. If VOCs fall below MCLs, we will not pump EW-16-4
or install the piezometers.

Well MW-253, located south of East Avenue on DOE property administered by Sandia
National Laboratories (Fig. 4), is screened in Unit 2 and contained 16 ppb TCE in September
1993. This exceeds the 5 ppb MCL for TCE. The origin of this TCE is unknown at this time.
However, potentiometric maps for Units 1 and 2 show that ground water flow is northwestward
from this well toward the Livermore Site, making it unlikely that the source of this TCE is from
the TFG-1 Area. We plan to monitor drawdown in MW-253 and in proposed piezometer P-16-2
to determine whether pumping EW-16-1j2 will affect MW-253.

Two new extraction wells are planned for the TFG-2 Area (Fig. 4). Because VOCs above the
detection limit are confined to Unit 1 at extraction location 15, both planned wells will be
completed in this unit. Extraction wells EW-15-1A and EW-15-1B will be located adjacent to
each other about 100 ft west of the Building 321 (B-321) Complex (Fig. 4), where VOCs
consisting of primarily TCE and PCE are present. Extraction well EW-15-1A will be screened in
lower permeability sediments in the upper part of Unit 1, and EW-15-1 B will be screened in
three higher permeability sand and gravel zones in the lower part of Unit 1. We plan to screen
these two intervals in separate wells because of the possibility that VOCs with greater than an
order of magnitude difference in concentration will be found in the two intervals, and to enable
greater control over the extraction rates from the two intervals (the less transmissive upper
interval should yield less water than the lower more transmissive interval at a given drawdown
from a single extraction well). If sampling of the first pilot borehole indicates that VOCs are
within an order of magnitude in the two intervals, then the well will be screened over the entire
interval, eliminating the necessity of a second extraction well.

In the RAIP (Dresen et al., 1993), the influent flow rate for TFG was estimated at 40 gpm.
The more detailed analyses conducted for this RD report indicate that sustainable extraction flow
rates may be higher as a result of installing more extraction wells than originally estimated. In
addition, properly designed extraction wells are more efficient and may have longer screened
intervals than most of the existing monitor wells. Therefore, flow rates higher than those
observed from hydraulic tests conducted on the existing monitor wells may be expected,
especially in the early phases of pumping. Table 1 shows the estimated maximum sustainable
yields from each TFG-l and TFG-2 extraction well based on the most recent hydraulic and
hydrogeologic data. Because no long-term pumping data exist for either area, the estimates in
Table 1 probably represent upper bounds for steady-state yields. These upper bounds are shown
on Table 1 so that pumps with adequate capacity can be installed. The estimated maximum long­
term steady-state yields of TFG-l and TFG-2 Area wells in Table 1 total 60 gpm. In most cases,
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as long-tenn ground water extraction progresses, flow rates will decline as shallow sediments
dewater, distant hydraulic boundaries are encountered, pumping of other wells in the vicinity
begins, and/or local gradients decrease. Based on data from extraction well EW-415 in
southwestern LLNL, the long-tenn total yield of TFG-I and TFG-2 extraction wells may be
about 30 to 40 gpm. As discussed in Section 3.1.1, the two skid-mounted treatment facilities will
be designed to treat an initial flow of 30 gpm each, with the flexibility to expand to
accommodate larger flows, if needed.

Pumping at extraction location 16 will begin with well EW-16-1, and pumping at extraction
location 15 will begin with well EW-15-IB (Table 1). The other planned extraction wells will be
added as funding permits. Extraction flow rate and ground water elevation and chemistry data
will be collected to determine if the planned extraction scenario is capturing the 100 ppb total
VOC contour at extraction location 15 (Fig. 4). If actual TFG-2 flow rates are substantially
lower and result in incomplete capture of the 100 ppb contour, additional extraction wells may be
considered. Water levels will be monitored in MW-253 during pumping of EW-16-1/2. If no
hydraulic response occurs at MW-253, additional extraction wells located to the south may be
needed. The locations of any new wells would be based on field water level data and
recalibrated modeling results, and subject to regulatory agency review.

2.2.2. Piezometer Location and Design

Piezometers near the extraction wells will be monitored to determine the extent of hydraulic
capture and identify potential areas of little or no ground water flow. The TFG-I and TFG-2
Area piezometer configuration is designed to monitor the cumulative drawdown for each
hydrostratigraphic unit, rather than the drawdown achieved by individual extraction wells. Thus,
some piezometers will monitor multiple extraction wells.

TFG-I and TFG-2 Area piezometer locations (Fig. 4) are based primarily on infonnation
from available hydraulic test data. In areas where low sustainable yields are anticipated, we plan
to locate the additional proposed piezometers closer to the extraction wells, commonly within
about 100 ft. Whenever possible, existing monitor wells were incorporated into the piezometer
network. Up to 16 piezometers (5 existing and 11 new) are planned in the TFG Area.
Preliminary design specifications for the new piezometers, along with the design specifications
of the existing piezometers, are presented in Table 2. The ground water chemistry monitoring
plan for the TFG Area is presented in Section 4.2.2.

3. Remedial Design

TFG-I and TFG-2 will be ground water treatment facilities located in the south-central
portion of the Livennore Site (Fig. 2). The principal compounds of concern in the TFG Area are
TCE, PCE, chlorofonn, carbon tetrachloride, l,l-DCE, Freon 113, l,l,l-trichloroethane
(l,l,l-TCA), 1,2-DCE, and possibly chromium (see Table 3 in Section 3.1.1). TCE, PCE,
l,l-DCE, and carbon tetrachloride exceed their respective MCLs. TFG-I and TFG-2 will be
identical skid-mounted treatment facilities. TFG-I and TFG-2 will consist of commercially
available air strippers to treat VOCs and, if needed, a commercially available ion-exchange unit,
or a hexavalent chromium reduction unit. The air stripper effluent vapor stream will pass
through granular activated carbon (GAC) to remove any residual VOCs. The treated ground
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Table 2. TFG-l and TFG-2 piezometer specifications.
s:;:::tl

Perforated Sand-pack Approximate ~ ""Borehole Casing '<~
Piezometer Date depth depth interval b interval floW-rate Activation ....... ;::,.

:... 5'
Well name namea completed (it) (ft) (ft) (ft) (gpm) priorityC '0-

~~
TFG-1 Area ~.

O<:l
::t

Extraction location 16 ::tl

MW-464 P-16-1A 3O-Sep-88 253.0 104.5 96-104.5 89-105 2 1 "§
~

TBI P-16-1B - (170) (140) (130-140) (128-140) (5) 13
~

TBI P-16-1C - (130) (105) (100-105) (98-105) (2) 6 v,

MW-111 P-16-1D 02-May-85 122.0 117.0 97-117 94-117 1 2
TB1 P-16-1E - (170) (140) (130-140) (128-140) (5) 7
TW-11A P-16-1I2 16-Mar-84 163.0 160.0 133-160 121-163 6 3

TBI P-16-2 - (140) (130) (120-130) (118-130) (2) 8
TBI P-l6-4Ad - (220) (210) (200-210) (198-210) (2) 16

TBI P-l6-4Bd - (220) (210) (200-210) (198-210) (2) 14

TBI P-l6-4Cd - (210) (205) (195-205) (193-205) (2) 15

TFG-2Area
.....
-..l Extraction location 15

MW-307 P-15-1A 15-Dec-86 214.0 102.0 93-102 89-102 <1 4

MW-551 P-15-1B 18-0ct-88 308.0 155.5 151-155.5 148-155 20 5
TBI P-15-1C - (125) (120) (110-120) (108-120) (1) 12

TBI P-15-1D - (160) (130) (120-130) (118-130) (15) 10

TBI P-15-1E - (125) (120) (110-120) (108-120) (1) 11

TBI P-15-1F - (160) (130) (120-130) (118-130> (15) 9

Notes: c:::
TBI = To be installed. ~
Estimates are shown in parentheses. ~

I

a Piezometer names indicate their location as shown in Figure 2 (i.e., P-16-1A is at extraction location 16) and the hydrostrati~raSthicunit monitored (i.e., P-
.......
.......

16-1A is screened in the first unit). Letters following the unit designation indicate that multiple piezometers are screened 10 at unit (i.e., P-16-1A, P-16- ~
00IB, etc.). Figure 4 shows planned piezometer locations. I....,

b The perforated interval listed for piezometers not yet installed is the ~erforated interval of the extraction well they are designed to monitor. These
estimates are shown in parentheses. The actual perforated interval Will be based on the hydrostratigraphy and chemistry encountered during drilling.

c Piezometer activation is prioritized according to the activation of the associated extraction weiHs).

d These piezometers will be installed only if long-term pumping is necessary at EW-16-4.
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water will be discharged to the storm sewer and will meet the discharge requirements specified in
RWQCB Waste Discharge Requirement (WDR) Order No. 91-091 [National Pollutant Discharge
Elimination System (NPDES) Permit No. CA 0029289] for discharge to the storm sewer
(Appendix B). Alternatively, the discharge may be sent to the Recharge Basin under WDR
Order No. 88-075 (Appendix B) if approved by the RWQCB. The treated water may also be
used for onsite irrigation or in the LLNL cooling towers.

3.1. Specifications, Design, Treatability Tests, Controls, and Safeguards

The specifications, design, treatability tests, controls, and safeguards for TFG-1 and TFG-2
and associated piping are described in Sections 3.1.1 through 3.1.3.

3.1.1. Specifications and Design

TFG-1 and TFG-2 are each designed to treat 30 gpm of ground water at the expected influent
concentrations, although the air stripper is capable of treating flows up to 45 gpm. As cleanup
progresses and VOC concentrations decrease, the system can then treat greater flows. LLNL
engineers will evaluate each treatment system during operation to determine the optimal flow
rate by monitoring VOC concentrations versus air/water flow ratio. Initially, TFG-1 and TFG-2
will operate during working hours, until 24-h/day operation is logistically feasible. VOCs and
possibly chromium are the constituents to be remediated at TFG-1 and TFG-2. Design influent
concentrations and effluent discharge requirements are shown in Table 3. The design VOC
influent concentrations are based on recent data (April 1994) from wells in the newly defined
extraction locations, and differ slightly from the estimated total VOC influent concentrations in
the RAIP (Dresen et a/., 1993) and FS (Isherwood et a/., 1990). Average influent concentrations
were determined by calculating the mass removal rates for individual constituents from each
well, and dividing the cumulative mass removal rate from all wells by the combined estimated
influent flow rate. Sitewide total chromium and hexavalent chromium data indicate that virtually
all of the total chromium, which may be naturally occurring in the LLNL vicinity, is hexavalent.

The process equipment at TFG-1 and TFG-2 will be designed to prevent inorganic ground
water constituents from causing excessive system component degradation. The materials used
are not affected by the low VOC concentrations or inorganic ground water constituents. Scaling
can generally be controlled by routine cleaning. If necessary, acid, carbon dioxide, sequestering
agents, or other methods will be used to control scaling. Table 4 presents average inorganic
chemistry data, collected since 1988, for TFG-l and TFG-2.

RWQCB WDR Order Nos. 91-091 and 88-075 (Appendix B) limit effluent concentrations to
5 ppb total VOCs (Table 3). Effluent concentrations for hexavalent chromium are limited to 11
and 500 ppb in WDR Order Nos. 91-091 and 88-075, respectively (Table 3). Bay Area Air
Quality Management District's (BAAQMD) Best Available Control Technology (BACT)
guidelines (BAAQMD, 1992) are met if VOC emissions to the atmosphere are less than 6 parts
per million on a volume per volume basis (ppmv/v). BAAQMD issued an "Authority to
Construct" for TFG-l and TFG-2 on March 17, 1994.

18



Table 3. TFG-1 and TFG-2 design influent concentrations (as of April 1994).

Table 4. TFG-1 and TFG-2 inorganic ground water chemistry influent concentrations since
1988.
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<0.6

519

<0.04

<0.04

19

Average influent concentration (ppm)

<0.6

497

<0.05

<0.05

TFG-l TFG-2

7.6 (pH units) 7.6 (pH units)

68 73

57 68

24 30

320 407

39 66

34 19

43 31

2 2

Constituent/parameter

pH

Sodium

Calcium

Magnesium

Bicarbonate

Chloride

Nitrate

Sulfate

Potassium

Carbonate

Total dissolved solids

Iron

Manganese

a There are no individual discharge limits for these VOCs, but they are included in WDR Order Nos. 91-091 and
88-075 under the 5 ppb total VOC discharge limit.

b Total VOC discharge limit as specified in WDR Order Nos. 91-091 and 88-075.

c Hexavalent chromium data are not available.

Concentration (ppb)

WDROrder
WDR Order No. No. 88-075
91-091 effluent effluent

TFG-l TFG-2 discharge discharge
Constituent average influent average influent requirements requirements

PCE 13 22 4 Sa

TCE 38 17 Sa Sa

1/1-DCE 11 1 Sa Sa

l,2-DCE (tolal) <1 2 Sa Sa

1/1/1-TCA 3 <1 Sa Sa

Carbon tetrachloride 12 1 Sa Sa

Chloroform 15 4 Sa Sa

Freon 113 7 3 Sa Sa

Total VOCs 99 50 Sb Sb

Total chromium 21 9 50 1/700

Hexavalent chromium c <10 11 500
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The specifications and design for TFG-l and TFG-2 are discussed below. The equipment
specifications are presented in Table 5. Location plans and a P&ID are presented as Plates 1 and 2·,
respectively.

Table 5. TFG-l and TFG-2 equipment specifications.

Equipment

TFG-1ffFG-2 Building
Stainless steel extraction well
pumps

Influent pipeline from extraction
wells to TFG-1ffFG-2
Leak detection system for doubly
contained underground piping to
extraction wells that cannot be
visually inspected (if needed)
Particulate filter canister

Particulate filter cartridges
Air stripper

Stripper sump level control sensor
(if needed)

Discharge pump and motor

Variable speed control unit (if
needed)
Variable frequency drive (if
needed)

Vapor phase GAC

Ion-exchange canister (if needed)

pH adjustment and monitor (if
needed)
Programmable logic controller

Water flow meters

Submersible pressure transducers

Specifications

Cargo-type shipping container, 19.5- x 7.8- x 7.8-ft inside dimensions
Grundfos model numbers 5S05-9, 10S05-9, 16S10-10, 25S20-11, or
equivalent. Well MW-56O has a Grundfos 16S10-10, 1 horsepower (hp)
pump capable of 14 gallons per minute (gpm) at 250-ft head. A
Grundfos 5S05-9,0.5-hp pump, is capable of 4 gpm at 200-ft head;
Grundfos 10S05-9, O.5-hp pump, is capable of 8 gpm at 200-ft head; and
Grundfos 25S20-11, 2-hp pump, is capable of 20 gpm at 250-ft head
Schedule SO polyvinyl chloride, 1- to 3-in. inside diameter, doubly
contained pipe where visual access is not possible
As required, Trace Tek 300 Longline system, Raychem Corporation, or
equivalent

Cuno Model No. 12 DC3, stainless steel, 23o-gpm maximum, or
equivalent, 150 psi maximum operating pressure at 200°F
Cellulose cartridges or equivalent nominal5-micron filter
Shallow-tray Model No. 2331, 45 gpm maximum flow rate, 300 cubic feet
per minute (dm) maximum at 18-in. water column, inlet screen and
damper, 316L stainless steel demister or equivalent. Supply blower is an
American Fan Co., A. F. Model VP-I-06-18.5A, 5 hp, 3,500 revolutions
per minute (rpm), 3 phase, 208 volts alternating current, totally closed
fan-cooled motor or equivalent
MTS magnetic level sensor or equivalent

Bell and Gossett pump Series 15120-1112 BC, 3-5 hp, 1,750 rpm, 208 volts
alternating current, 60 hertz, 3-phase motor with 5 to 45 gpm at l00-ft
total dynamic head, or equivalent
Yokogawa single loop PID controller, or equivalent, to control flow
from 5 to 50 gpm
Baldor series 15 variable frequency drive inverter or equivalent

Carbtrol Model No. G3S (steen, 140 lb carbon, 4.5 in. water at 450 dm,
or equivalent, 4-in. inlet/outlet connections
Purolite A-600, or equivalent ion-exchange resin, or equivalent
technology
Acid or carbon dioxide system, or equivalent method

486 personal computer with Paragon control software and OPTD-22 I/O,
or equivalent
Krohne Magmeter Model No. IFMI0SOK with wafer process
connections, 24 volts direct current power supply and transmitter, flow
range as appropriate for the individual extraction well
Model PS9000, or equivalent, 4- to 20-milliamp output, pressure range
as appropriate for the individual extraction well

• Plates 1 and 2 are located in a pocket inside the back cover of this report.
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TFG-l and TFG-2 will be enclosed in insulated cargo-type shipping containers. The
shipping container will comply with Uniform Building Code (VBC) requirements and/or DOE
general design criteria 6430. lA, whichever is more stringent. The foundation for the shipping
container will consist of either asphaltic concrete paving, or 6 in. of base rock, or grading of the
existing surface to support the full weight of the shipping container. For maintenance access,
there will be a roll-up door along the end of the shipping container and a standard doorway on
one side.

From the wellheads, ground water will be pumped to TFG-l and TFG-2 through 1- to 3-in.
inside-diameter polyvinyl chloride pipe. Influent piping that cannot be visually monitored will
be instrumented with a leak detection system in double-contained pipe. This system will be a
Trace Tek 300 Long Line System, manufactured by Raychem Corporation, or equivalent, that is
monitored and alarmed at TFG-l and TFG-2. This system will detect aqueous fluids at any point
along the cable's length, alarm the system, and indicate the distance from the treatment facility to
the leak. Ground water will then enter a five-micron filtration system to remove suspended
particles from the ground water. From the filtration system, ground water will flow to the air
stripper. The aeration process will reduce VOCs in the water to concentrations less than or equal
to the discharge limit of 5 ppb. The air stripper will be a commercially available Shallow-tray
Model No. 2331, or equivalent.

The supply air for aeration will come from a single blower. The air stripper is available with
only one size blower that is expected to have an output of approximately 300 cubic feet per
minute (cfm) with a pressure of 18 in. water column. The blower is a component of the air
stripper package.

Once removed from the water, the VOCs will be exhausted from the air stripper and pass
through a single GAC canister, where the VOCs will be adsorbed to the carbon. The GAC will
adsorb volatilized VOCs such that no VOCs will be emitted to the atmosphere above the
6 Ppmv/v BAAQMD limit. The GAC canister contains 140 lbs of carbon with a 4.5-in. pressure
drop at 450 cfm flow. Effluent VOC concentrations from the GAC will be measured by an
organic vapor analyzer photoionization detector (PID) or flame ionization detector (FID). GAC
will be replaced as needed to remain in compliance with the 6 Ppmv/v BAAQMD limit. The
GAC will be delivered to the LLNL Hazardous Waste Management Division (HWMD) for
regeneration or offsite disposal at a Resource Conservation and Recovery Act (RCRA)-permitted
facility.

The sump of the air stripper will contain the level controls for the discharge pump (Plate 2).
The level control system will consist of high and low level switches that alternate turning the
discharge pump on and off, respectively. If needed for pH control, an alternate level control
system will consist of a level-sensing device in the sump which, in a closed-loop feedback
system, controls the speed of the stripping tank discharge pump to keep the water level in the
tank constant. The water will then be pumped through an ion-exchange canister or chromium
reduction unit, if necessary, and then to an approved discharge location.

Should chromium treatment become necessary, a commercially purchased ion-exchange unit
with Purolite A-600 or equivalent anion-exchange resin, or a chromium reduction unit or
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equivalent technology, will be added after the air stripper unit. The ion-exchange canister will be
regenerated at another onsite facility as needed.

Treated water pH will be monitored monthly to determine if it exceeds the WDR Order
No. 91-091 discharge limit range of 6.5-8.5. If pH adjustment is necessary, carbon dioxide, acid
injection, or another method will be used.

3.1.2. Treatability Tests

To assist in the design of the skid-mounted treatment facilities, treatability tests were
conducted with ground water from wells MW-464 (TFG Area) and MW-361 (1FD Area). Water
from MW-464 was tested to design TFG-1 and TFG-2. Water from MW-361 was used to
provide data for designing skid-mounted facilities that may be used anywhere at LLNL.
Separate tests treated about 1,000 gal of ground water from these wells using a single shallow­
tray air stripper. Six air-to-water ratios were used in batch tests to evaluate the air stripper
performance. Test results are shown in Tables 6 and 7.

Table 6. Air stripper treatability test results for MW-464a•

<0.4<0.4

Carbon
PCE Chloroform tetrachloride

<0.4

-------Concentration (ppb) >

Air/water flow Waterflow
ratio rate TCE

(cfmlgpm) (gpm) <

0 23b

5.75 45 <0.4

a Analyses performed by LLNL's onsite laboratory.

b Concentrations at a zero air/water flow ratio represent the highest influent concentration reported £Tom all the
batch tests using water from this well.

Table 7. Air stripper treatability test results for MW-361a•

Air/water flow Water flow
ratio rate

(cfmlgpm) (gpm)
PCE 1,2-DCA 1,1-DCE

5.36
<0.4

<0.4

<0.4

>
cis-l,2-DCE

756

<0.4

<0.4

<0.4

Concentration (ppb)
3236 596

0.6 17

<0.4 3.2

<0.4 <0.4

TCE

1,5526

14

1.4

<0.4

<

45
30

20

o
5.59

9.67

15.5

a Analyses performed by LLNL's onsite laboratory.

b Concentrations at a zero air/water flow ratio represent the highest influent concentration reported £Tom all the
batch tests using water from this well.

The results of the treatability test using ground water from well MW-464 were used to design
TFG-I and TFG-2. TCE, PCE, carbon tetrachloride, and chloroform concentrations were plotted
as a function of the total blower air injected in cubic feet per minute of air per gallon per minute
of water (ft3/gal or cfm/gpm). The results were used to determine the required air/water ratio for
treating these constituents to concentrations below the 0.5 ppb detection limit (Fig. 8).
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3.1.3. Controls and Safeguards

TFG will be designed to be fail safe; i.e., the failure of any component, energy source
(mechanical of electrical), or loss of control signal will cause the system to shut down safely.
Commercial systems purchased for TFG-l and TFG-2 will be provided with built-in safety
interlocks, which will be verified independently by LLNL. TFG-l and TFG-2 will be equipped
with an interlock control system (Plate 2). If one of the components listed below malfunctions,
the entire system, including the associated extraction well pumps, will automatically shut down.
The operator will be notified of a shutdown by a visual alarm. The operator must determine and
correct the problem before the system can be manually restarted.

A system shutdown involves de-energizing the following equipment:

• Well pumps.

• Blower.

• Discharge pump.

• Ion-exchange unit, if necessary.

• Chemical injection pumps or carbon dioxide injection, if scale control and/or pH control
are operating.

TCE was chosen to determine the air/water ratio because it occurs in the highest
concentration in the TFG Area. The analytic detection limit of 0.5 ppb was used as the design
criterion to provide a safety factor of ten relative to the 5 ppb discharge limit. The treatability
test results indicate that a ratio of about 6 cfm/gpm is sufficient to reduce TCE concentrations
below the detection limit of 0.5 ppb (Fig. 8). At an average influent flow rate of 30 gpm, the
required air flow rate is 30 gpm multiplied by 6 cfm/gpm, or 180 cfm.

The results of the treatability test using ground water from well MW-361 (TFD Area) were
used to determine the minimum skid-mounted system design capable of treating ground water
containing VOCs throughout the Livermore Site. TCE, 1,2-dichloroethane (l,2-DCA), and PCE
concentrations were plotted as a function of the total blower air injected in ft3/gal or cfm/gpm.
The results were used to determine the required air/water ratio for reducing these constituents to
concentrations below the 0.5 ppb detection limit (Fig. 9). .

TCE and 1,2-DCA were used to determine the air/water ratio in Figure 9. TCE is the most
widespread contaminant of concern at the Livermore Site and has the highest reported
concentrations (Thorpe et al., 1990). The analytic detection limit of 0.5 ppb was used as the
design criterion to provide a safety factor of ten relative to the 5 ppb discharge limit. The
treatability test results indicate that a ratio of about 15 cfm/gpm is required to reduce TCE and
1,2-DCA concentrations below the 0.5 ppb detection limit (Fig. 9). At an average influent flow
rate of 20 gpm, the required air flow rate is 20 gpm multiplied by 15 cfm/gpm, or 300 cfm.

The results from the treatability tests indicate that by varying the ground water flow rate and
air-to-water ratio, TFG-l and TFG-2 will effectively remediate the low VOC concentrations in
the TFG Area, as well as higher VOC concentrations at other locations at the Livermore Site
based on data from MW-361.
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Figure 8. TFG-1 and TFG·2 airflow design graph using ground water from MW·464.
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Figure 9. General skid-mounted facility airflow design graph using ground water from MW-361.
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A system shutdown would be initiated by the following interlocks:

• Low water level in the wells or low flow rate through the facility.

• Low air pressure through the air stripper.

• High air pressure through the air stripper.

• High water flow rate through the facility.

• pH out-of-range, as sensed by final effluent pH monitor (if needed).

• Loss of power to control and instrumentation.

• Leak detected within inaccessible pipelines, if installed.

• High water level in air stripper sump.

In addition, all aboveground pipelines will be visually monitored for leaks on a daily basis.
Underground pipelines will be doubly contained with a leak detection system installed inside the
outer pipe.

3.2. Discharge of Treated Ground Water

Ground water treated at TFG-1 and TFG-2 will be discharged to a storm drain. If acceptable
to the RWQCB, the treated water may be discharged under the existing permit to the LLNL
Recharge Basin located south of East Avenue. The treated water may also be used for onsite
irrigation or in LLNL cooling towers to help reduce the amount of water imported to LLNL.

As discussed in Section 4.2.1, self-monitoring receiving water samples will be collected from
the body of water receiving the discharge. Analyses of receiving water samples will be
conducted according to the specifications in WDR Order Nos. 91-091 or 88-075 (Appendix B).

3.3. Construction and Startup Schedules and Cost Estimates

3.3.1. Schedules

Technology evaluations and conceptual designs for TFG-1 and TFG-2 are being conducted
by ERD. Following completion of the conceptual design, LLNL Plant Engineering will
complete the final design that will be used for construction. Construction of TFG-1 will begin in
December 1995 (Table 8) and the facility is scheduled to be operational by April 18, 1996;
construction of TFG-2 will begin March 1999 (Table 9) and the facility is scheduled to be
operational by August 2,1999 (Revised Table 5 in Dresen et al., 1993).

Table 8. TFG-l design and construction schedule.

Item
TFG-1 design
TFG-1 construction
TFG-1 activation

26

Start

5/95

12/95

3/96

End
9/95

3/96

4/18/96
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4.2. Monitoring and Reporting

4.1. Quality Assurance/Quality Control and Health and Safety Plans

4. Remedial Action Workplan

End

12/98

7/99

8/2199

UCRL-AR-116583

8/98

3/99

7/99

Start

The QNQC Plan and the HASP for construction are applicable to all treatment facilities and
were presented as Appendices Band C of RDl, respectively (BoegeI et aI., 1993).

The QNQC Plans for O&M ofTFG-l and TFG-2 are presented in Appendix C. These plans
describe the organizational structure, responsibilities, and authority for O&M QNQC, and the
objectives, quality goals, and QA levels for O&M of TFG-l and TFG-2. Appendix D contains
the HASPs for O&M ofTFG-l and TFG-2. These plans present (1) hazard analyses and control
measures and training requirements for TFG-l and TFG-2 O&M, and (2) emergency safety
procedures.

The following sections discuss planned monitoring and reporting for TFG-l and TFG-2. The
programs include self-monitoring required by the RWQCB, ground water quality sampling,

The Remedial Action Workplan for TFG-l and TFG-2 includes QNQC plans and HASPs for
construction, operation, and maintenance. Included also are monitoring and reporting programs,
requirements for onsite storage and offsite shipment of hazardous waste, and procedures for
facility and well closure. As discussed in the RAIP (Dresen et at., 1993), DOE/LLNL have
updated the Community Relations Plan (CRP) for the post-ROD period. The Revised CRP was
issued in July 1993 (Anderson et at., 1993).

The estimated costs for design, construction, and O&M of TFG-I and TFG-2 are shown in
Table 10. The cost associated with TFG-1 and TFG-2 skid construction in Table 10 includes site
preparation, design and construction for the initial influent and effluent pipelines, facility power,
and power to the wellheads.

The cost associated with the air stripping equipment includes the air stripper, blowers, in-line
water filters, effluent GAC, air stripping tank: discharge pump and control, and if needed, the pH
adjustment metering pump and control.

The cost of the ion-exchange units, if needed, are included in Table 10. The estimated cost
includes the commercially purchased ion-exchange unit, which includes all pumps, piping, tanks,
and control hardware.

3.3.2. Cost Estimates

Item

TFG-2 design

TFG-2 construction

TFG-2 activation

Table 9. TFG-2 design and construction schedule.
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Table 10. TFG-1 and TFG-2 cost summary.

Item Cost AnnualO&Ma

UCRL-AR-116583

53-year cleanup
O&Ma

TFG-1 skid (including design,
construction, and process equipment)
Site preparation (including piping,
power, and wellhead construction)
Ion-exchange units (if needed)

Activation cost
12% MPCb

Subtotal

TFG Operations & Maintenance:
Labor:

ERD personnelc

HWMd

Plant support
Subtotal

Materials:
Extraction wells
Ion-exchange resin (if needed)
Pumps
Filters
Carbon housing
Blower
Holding tanks
pH metering (if needed)
Miscellaneous piping

Miscellaneous electronics
Sample analyses
HWMd

12% MPCb

Subtotal
16% G&AlLDRDe charge

TFG-1 Cos~

TFG-2 Costf

Total Cost

$268,116

235,942

26,812

42,899

68,852

642,621

$287,635 $9,060,496
6,435 341,055

32,174 1,705,222
326,244 11,106,773

2,574 136,422

3,754 198,962

257 13,621

3,861 204,633

1,609 85,277
257 13,621

5,148 272,844

5,791 306,923
1,287 68,211

643 34,079

25,739 1,364,167

142,337 7,543,861

6,110 323,851

199,367 10,566,472

102,819 84,098 3,467,726

$745,440 $609,709 $25,140,971

$815,295 $683,206 $28,171,525

$1,560,735 $1,292,915 $53,312,496

a Estimated TFG-1 cost is in Fiscal Year 1996 dollars.

b Material Procurement Charge.

c ERD personnel labor estimates include hydro~eologist,chemist, engineer, technician, and analyst time to meet
the requirements in the ROD and milestones 10 the RAIP. The 53-year cleanup cost reflects time for these
staffs tu maintain and improve treatment systems, effectively manage the wellfield as conditions change over
the life of the cleanup, and evaluate and potentially implement new cleanup technologies as they are
developed in the future. The estimated cost for ERD personnel is based on a constant level of effort for the
first 5 fears of the cleanup, about 83% of that effort for years 6 through 10, about 67% of that effort for years 11
throUgh 15, and half the initial effort for years 16 through 53.

d LLNL Hazardous Waste Management.

e General and AdministrativelLaboratory Directed Research and Development cost.

f Estimated TFG-2 cost is in Fiscal Year 1999 dollars and is adjusted from TFG-1 cost to include inflation and
variations in piping to the extraction wells.
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capture zone monitoring, preliminary criteria for determining when remediation is complete, and
requirements for system closeout.

QA/QC procedures for collection, analysis, and documentation of influent and effluent
ground water samples are included in the LLNL Quality Assurance Project Plan (Rice, 1989),
which was prepared according to EPA guidance and was approved by EPA. In addition, the
procedures for collection, analysis, and documentation of water samples are described in LLNL
Standard Operating Procedures (SOPs) (Rice et al., 1990) Nos.: 2.6, Sampling for Volatile
Organic Compounds; 4.1, General Instructions for Field Personnel; 4.2, Sample Control and
Documentation; 4.3, Sample Containers and Preservation; 4.4, Guide to Handling, Packaging,
and Shipping of Samples; 4.6, QA/QC Requirements for Data Generated by Analytical
Laboratories; and 4.8, Calibration and Maintenance of Field Instruments Used in Measuring
Parameters of Surface and Ground Water and Soils. The procedures for sample collection at
TFG-l and TFG-2 are presented in Appendix E.

A Draft Compliance Monitoring Plan is scheduled for issuance by August 30, 1995, which
will describe the data types and interpretive methods to be used for the duration of the cleanup.
Until then, DOE/LLNL will prepare ground water contour and capture zone maps, and report
flow, concentrations, and mass removal for each operating extraction well on a quarterly basis.
This infonnation will be included in the corresponding LLNL Livermore Site Ground Water
Project Monthly Progress Report until the Compliance Monitoring Plan is final. At that time,
reporting frequency and mechanism may change.

4.2.1. Treatment Facility Self-Monitoring Programs

The TFG-l and TFG-2 self-monitoring programs will satisfy the requirements of RWQCB
WDR Order No. 91-091 (NPDES Permit No. CA 0029289) for discharge to the stonn sewer, or
if acceptable to the RWQCB, WDR Order No. 88-075 for discharge to the Recharge Ba.sin
(Appendix B). Water samples will be collected at TFG-l and TFG-2 sampling stations (Fig. 10)
prior to discharge to the stonn sewer, according to the schedule presented in Table 11. Water
discharged to the Recharge Basin would be sampled according to the schedule presented in
Table 12; Recharge Basin sample locations are shown on Figure 11. Results of TFG-l and
TFG-2 self-monitoring activities will be reported in the UNL Livermore Site Ground Water
Project Monthly Progress Reports.

TFG-l and TFG-2 influent samples, TFGI-IOO7-1 and TFG2-I007-2, respectively, will be
collected immediately prior to treatment. TFG-l and TFG-2 effluent samples TFGI-E007-1 and
TFG2-EOO7-2, respectively, will be collected following treatment and prior to discharge
(Fig. 10). Receiving water samples will be collected from the body of water receiving the
discharge.

A PID or FID will be used to determine if any residual compounds of concern remain in the
air effluent stream at both TFG-l and TFG-2 per BAAQMD requirements. The PID uses
ultraviolet light to ionize a vapor sample and measure the organic constituents within the vapor.
The PIDs used at LLNL are organic vapor meters equipped with 1O.0-electron volt lamps and
detect double- and triple-bonded molecules. The FID uses the same principle as the
photoionization detector, but a flame is used to ionize the vapor sample. LLNL uses
Foxboro/Century organic vapor analyzers equipped with FIDs. These instruments can detect
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Figure 10. Schematic diagram of TFG-1 and TFG·2 NPDES self-monitoring program
sampling stations.
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Table 11. WDR Order No. 91-091 self-monitoring sampling schedule.

Influen~ Effluen~ Receiving watera
Sample TFGI-lOO7-1 TFGl-EOO7-1 TFGI-ROO7-1 Land

locationa TFG2-IOO7-2 TFG2-EOO7-2 TFG2-ROO7-2 observationsb

Frequency Analysis

Daily Flow rate Flow rate Flow rate

Weekly EPA 601c Perform

Hexavalent
chromiumd

Monthly EPA601c Temperature EPA601c Complete
pH pH Temperature report

pH

Quarterly Chlorides Chlorides Chlorides

Fish toxicitye

Turbidity

Semiannually Metalsg Metalsg Metalsg

Fish toxicit(

Turbidity

Annually EPA 624h,i EPA 624h,i EPA 602i

EPA 62Sk EPA 62Sk EPA 62Sk

Gross alpha and Gross alpha and
beta particles, and beta particles, and

tritium tritium

RWQCB specifications:

• Sampling of receiving water should be coincident with influent and effluent water sampling.
• If any instantaneous maximum limit is exceeded, the sampling frequency shall be increased to daily until two

samples collected on consecutive days comply with the instantaneous maximum.

a Sample locations are shown in Figure 10.

b As required by RWQCB NPOES Permit No. CA 0029289, WOR Order No. 91-091.

c EPA 601 = EPA Method 601; analysis for volatile halocarbons by gas chromatography.

d Weekly monitoring for hexavalent chromium will be conducted for the first three months of initial operation.
At that point, the performance of the treatment systems will be reviewed, and the monitoring schedule will be
re-evaluated.

e Fish toxicity, survival rate for 96 hours in undiluted waste.

f Jackson turbidity units.

g Priority Pollutant Metals:

zinc

silver
thallium

mercury
nickel
selenium

chromium (total)
copper
lead

antimony
arsenic
beryllium
cadmium

PLUS: boron, chromium (Vn, iron, manganese, and cyanide.

h When schedule calls for coincident EPA Method 601 and 624 analyses, only EPA 624 is conducted.

EPA 624 = EPA Method 624; analysis for volatile organic compounds by gas chromatography/mass
spectrometry.

i EPA 602 =EPA Method 602; analysis for volatile aromatic hydrocarbons by gas chromatography.

k EPA 625 =EPA Method 625; analysis for semivolatile organic compounds by gas chromatography/mass
spectrometry.

I
I

I
I

I
31



Remedial Design Report No.5
May 1. 1995

UCRL-AR-116583

Table 12. WDR Order No. 88-075 self-monitoring sampling schedule.

Influen~ Effluen~ Recharge Basina

Sample TFGl-lOO7-l TFGl-EOO7-l TFA-ClElClWand
locationa TFG2-IOO7-2 TFG2-EOO7-2 TFA-C2E1C2W

Frequencyb Analysis

Daily Flow rate Flow rate

Weekly EPA 60lc

Monthly EPA60lc Temperature
pH pH

Quarterly Chlorides Chlorides Chlorides
Fish toxicityd EPA 60lc

Turbiditye

Land
observationsb

Perform

Complete report

Semiannually

Annually

Metalsf

EPA62~
EPA 625j

EPA62~
EPA 625j

Gross alpha and
beta particles,

tritium

Metals f

Gross alpha and
beta particles,

tritium
Fish toxicityd

EPA 602i

EPA 625j

silver
thallium
zinc

mercury
nickel
selenium

RWQCB specifications:

• Sampling of TFA-C1E1C1W and TFA-C2E1C2W should be coincident with TFG1-1007-1/TFG2-IOO7-2 and
TFG1-EOn7-1ITFG2-E007-2 sampling.

• If any instantaneous maximum limit is exceeded, the sampling frequency will be increased to daily until two
samples collected on consecutive days comply with the instantaneous maximum.

a Sample locations shown in Figures 10 and 11.

b As required by RWQCB WDR Order No. 88-075.

c EPA 601 = EPA Method 601; analysis for volatile halocarbons by gas chromatography.

d Fish toxicity, survival rate for 96 hours in undiluted waste.

e Jackson turbidity units.

Priority Pollutant Metals:

antimony chromium (total)
arsenic copper
beryllium lead
cadmium

PLUS: boron, chromium (VI), iron, manganese, and cyanide.

g When schedule calls for coincident EPA Method 601 and 624 analyses, only EPA 624 is conducted.

h EPA 624 = EPA Method 624; analysis for volatile organic compounds by gas chromatography/mass
spectrometry.

EPA 602 = EPA Method 602; analysis for volatile aromatic hydrocarbons by gas chromatography.

EPA 625 = EPA Method 625; analysis for semivolatile organic compounds by gas chromatography/mass
spectrometry.
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compounds within a concentration range of 1 to 100;000 Ppmv/v. The detection limit for these
instruments is about 1 to 2 Ppmv/v, sufficiently low to ensure compliance with the 6 Ppmv/v air
discharge limits.

4.2.2. Ground Water Monitoring Sampling Schedule

Ground water samples will be collected from existing monitor wells and piezometers in the
vicinity of TFG-l and TFG-2, according to the schedule shown in Table 13. Ground water
samples will also be collected quarterly for six consecutive quarters from new monitor wells and
piezometers to monitor the progress of the cleanup. The subsequent sampling schedule may be
changed quarterly according to the procedures detailed in McConachie (1993), as the distribution
of contaminants in ground water changes.

Analytical results of monthly self-monitoring influent water samples collected at TFG-l and
TFG-2 will be used to evaluate remediation effectiveness and calculate VOC removal rates. The
TFG-l and TFG-2 influent samples will be analyzed for VOCs, semivolatiles, chlorides, and
metals, according to the schedules presented in Tables 11 and 12.

Water levels in all monitor wells and piezometers will continue to be monitored on a monthly
basis either manually or using pressure transducers and data loggers. Depth-to-water and
pumping rates in extraction wells will be measured using pressure transducers and mechanical or
electronic flow meters. The data will be automatically recorded using data loggers. These data
will be used to estimate actual hydraulic capture zones and areas of little or no ground water
movement. Based on hydraulic data, pumping locations and rates may be varied, and/or new
extraction wells may be installed, to ensure complete hydraulic capture of the VOC plumes and
the most expeditious remediation that funding allows.

Prior to issuing the Compliance Monitoring Plan, treatment system monitoring, chemical
analytic results, and ground water elevation contour and capture zone maps will be presented on
a quarterly basis in the corresponding LLNL Livermore Site Ground Water Project Monthly
Progress Reports. Once the Compliance Monitoring Plan is final, reporting frequency and
mechanism may change.

4.2.3. Extraction Well Pumping Strategy

Current simulations of long-tenn pumping and contaminant transport suggest that at least
50 years of sustained ground water pumping may be required to achieve remediation goals.
Modeling results are summarized in Tompson (1990), Tompson et al. (1991), and Tompson et al.
(in preparation). Extraction wells will initially be pumped at the maximum sustainable flow rates
to achieve both rapid mass removal and the largest hydraulic capture zones possible. After
steady state is achieved, monitoring data will be used to refine and update the ground water
model. As these results and new data are interpreted, the wellfield configuration and pumping
rates will likely be modified to optimize mass removal rates, maximize treatment and minimize
dilution of contaminants, ensure hydraulic capture in all zones exceeding cleanup standards, and
eliminate stagnation zones. Well condition will be periodically addressed by evaluating pumping
rates, drawdown and water clarity. As required, extraction wells, monitor wells, and piezometers
will be rehabilitated or replaced. These activities will be reported in the LLNL Monthly Progress
Reports, as appropriate.
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Table 13. Ground water sampling schedule for monitor wells and piezometers in the vicinity
of TFG-l and TFG-2 extraction wells.

a The well is currently dry.

b If this well is used as an extraction well prior to issuing the Compliance Monitoring Plan, the sampling
frequency will be increased to quarterly.

A = Annual.

S =Semiannual.

Q = Quarterly.

Cr(VI) =Hexavalent chromium.

601 = EPA Method 601 for halogenated VOCs.

Note: New piezometers and wells will be sampled quarterly for the first six consecutive quarters. Subsequenlt
monitoring frequency will be based on VOC concentrations and the location within or relative to the
plume.

Sampling
Well name Analyses frequency Planned months of sampling

MW-111 601 A December

MW-146 601 A September

MW-141 601, tritium A September

MW-148 601, tritium, Cr(VI) A September

MW-202a 601 A April

MW-253 601 Q January, April, July, October

MW-301 601 S January, July

MW-464 601 S April, October

Cr(VI) A October

MW-551 601 S January, July

MW-560 601 Ab April

MW-618 601 A June

TW-ll 601 S January, July

TW-llA 601 S January, July
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Based on the results of LLNL pilot studies and data from other sites, the VOC concentrations
in ground water are expected to decrease rapidly at fIrst, then decrease very slowly or stabilize.
Estimates of VOC removal over time at TFG-1 and TFG-2 are shown in Figures 12 and 13,
respectively. The VOC removal rates were estimated using results from the two-dimensional,
fInite-element ground water flow and transport model CFEST (Tompson et al., 1991; Tompson
et aI., in preparation). The estimated volume of VOCs removed was calculated using a weighted
average VOC density. Actual VOC removal rates will depend on the VOC concentrations in
extracted ground water and long-term well yields.

Several methods may be used to maximize VOC removal rates, including cyclical pumping
and reinjection of treated ground water, which may include the injection of heat, surfactants,
microbes, or nutrients (Isherwood et aI., 1992). Laboratory and fIeld studies may be conducted
to evaluate the effectiveness of the methods used to enhance contaminant mobility and mass
removal. Any method used to maximize mass removal rates would comply with State Water
Resources Control Board Resolution No. 68-16, an ARAR for the Livermore Site, and would be
implemented with regulatory approval.

In one approach, some LLNL extraction wells (i.e., those in former source areas with VOCs
in the shallowest ground water) may be periodically shut off and the water levels allowed to
recover. During the pump-off cycles, VOCs will desorb into the ground water from the
sediments that were dewatered near the pumping wells. Cycling the pumps may increase VOC
removal rates near former source areas, where most of the VOCs occur in the shallower water­
bearing sediments. Different pump-on and pump-off cycles may be evaluated to determine the
optimum periods of pumping and nonpumping to maximize VOC mass removal rates.

In another approach, reinjection of treated ground water may be used to increase the rate of
flushing in regions of high VOC concentrations and to mitigate excessive dewatering that may
result from ground water extraction. Reinjection of treated water in selected locations will
enhance desorption of contaminants and increase the flushing rate in regions of slow ground
water flow. The reinjection process may be enhanced by other means to increase the cleanup
rate. If the water is heated prior to reinjection, VOCs will have a greater tendency to desorb from
the sediments into the ground water than if the water is not heated. Similar benefits may arise if
the reinjected water contains surfactants, which are compounds that increase the tendency for
VOCs to dissolve in ground water. Such surfactants may be manufactured or microbially
produced. If these or other methods are evaluated and shown to be beneficial and cost-effective,
they will be implemented with regulatory agency approval. As discussed in the RAIP, all
injection well locations will be within the capture area of an extraction well because the
reinjected water may contain up to 5 ppb total VOCs.

4.3. Requirements for Onsite Storage and Offsite Shipment of Hazardous
Waste

Particulate filters and GAC containing sorbed VOCs will be shipped offsite for regeneration
or disposal, and will be managed as hazardous waste, if appropriate. GAC will be replaced as
needed to remain in compliance with the BAAQMD air discharge limit of 6 ppmv/v. LLNL can
temporarily store hazardous waste onsite for up to 90 days. Shipment and disposal are in
accordance with Department of Transportation (DOT) 49 Code of Federal Regulations (CFR)
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Figure 12. Cumulative volume of VOCs that may be removed from ground water by TFG-1 over time.
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RD5 Fig 13

Figure 13. Cumulative volume of VOCs that may be removed from ground water by TFG-2 over time.
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4.4. Requirements for Closeout

and EPA 40 CFR, respectively. Additionally, waste shipments are made according to California
Code of Regulations, Title 22 requirements. The spent GAC will be packaged and labeled for
shipment by LLNL's HWMD. HWMD operates under interim status and has submitted a RCRA
Part B permit application to the DTSC. (California is a fully RCRA-authorized State.) Once
packaged, the GAC will be shipped to one of several RCRA-permitted facilities for regeneration
or disposal.

Decisions regarding when extraction should cease at specific wells and when a particular
treatment facility and its influent extraction wells should be decommissioned will be discussed in
the forthcoming Compliance Monitoring Plan. As specified in the ROD, sitewide cleanup will
be complete when ground water samples from the plume demonstrate that negotiated ARARs are
achieved.

VOC concentrations may rise in wells after extraction ceases due to slow desorption from
fine-grained sediments. Therefore, contaminant concentrations will be monitored quarterly for
2 years after pumping ceases. If concentrations rise above cleanup levels, extraction will resume
at the appropriate wells until cleanup levels are again achieved. Several pumping cycle iterations
may be required to achieve the remediation standards. Cleanup will be considered complete
when contaminant concentrations remain below the remediation standards for 2 years. Cleanup
completion will be determined in conjunction with the regulatory agencies.

After concurrence with the regulatory agencies that cleanup is complete, most of the LLNL
extraction wells and piezometers will be sealed and abandoned. All wells screened in more than
one water-bearing zone will be sealed to prevent potential vertical migration of compounds of
concern. Wells will be sealed by pressure grouting using a grout mixture of 98% Portland
cement and 2% bentonite powder by weight, as described in LLNL SOP 1.7 (Rice et al., 1990).
Cement grout should extend to a depth of 2 to 3 ft below grade. Wellhead abandonment will
include removal of any protective covers, instruments, concrete pads, etc., and the upper 2 to 3 ft
will be filled with low-permeability soil to restore grade. A minimal monitoring network,
consisting of perhaps 10 to 20% of the existing wells, will remain in place for general ground
water quality monitoring. Most of these monitor wells will be located at former downgradient
plume margins, site boundaries, and in former source areas.

After remediation is complete, TFG-l and TFG-2 and their influent and discharge piping will
be decontaminated, dismantled, and salvaged, or used at other locations at the Livermore Site.
The portions of the process equipment and piping that contact ground water will not contain
hazardous VOC concentrations because the equipment will have been thoroughly flushed with
ground water containing VOC concentrations below MCLs. Any wash water containing
hazardous materials will be collected, sampled, and disposed at one of several RCRA-permitted
facilities. GAC with sorbed VOCs will be disposed according to the specifications described in
Section 4.3 "Requirements for Onsite Storage and Offsite Shipment of Hazardous Waste."
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5.2. References for LLNL Facilities Standards, Specifications, and Guide
Documents

Designs, construction drawings, and specifications will conform to and comply with the
applicable requirements of the latest adopted edition of the references listed herein, which will be
considered minimum requirements.

UCRL-AR-1l6583

Substances Control, and S. Ritchie of the Regional Water Quality Control Board, describing
the sampling schedule for the LLNL Livermore Site monitor wells, dated February 10, 1993.

McEdwards, D. G. (1986), CAPTURE: A Programfor Generating Ground Water Flow Linesfor
Extraction Wells and Trenches in Uniform Ground Water Flow, Data Services, Petaluma,
Calif.

Rice, D., P. Daley, and T. Carlsen (Eels.) (1990), Environmental Restoration Program Standard
Operating Procedures (SOPs), Lawrence Livermore National Laboratory, Livermore, Calif.
(M-245 rev 1.4).

Rice, D. W. (1989), Quality Assurance Project Plan, LLNL Ground Water Project, Lawrence
Livermore National Laboratory, Livermore, Calif. (UCAR-10219 rev 1).

Thorpe, R. K., W. F. Isherwood, M. D., Dresen, and C. P. Webster-Scholten (Eds.) (1990),
CERCLA Remedial Investigation Reportfor the LLNL Livermore Site, Lawrence Livermore
National Laboratory, Livermore, Calif. (UCAR-10299 vols 1-5).

Tompson, A. F. B., E. M. Nichols, and P. F. McKereghan (Eds.), Preliminary Simulations of
Contaminant Migration in Ground Water at the Lawrence Livermore National Laboratory,
Lawrence Livermore National Laboratory, Livermore, Calif. (in preparation).

Tompson, A. F. B., E. M. Nichols, P. F. McKereghan, and M. C. Small (1991), Summary of
Preliminary Ground Water Simulations in the Livermore Regional Modeling Study: CFEST
Finite Element Code, Lawrence Livermore National Laboratory, Livermore, Calif.
(UCRL-AR-107049).

Tompson, A. F. B. (1990), Flow and Transport Within the Saturated Zone Beneath Lawrence
Livermore National Laboratory: Modeling Considerations for Heterogenous Media,
Lawrence Livermore National Laboratory, Livermore, Calif. (UCID-21828).

U.S. Department of Energy (DOE) (1992), Record of Decision for the Lawrence Livermore
National Laboratory, Livermore Site, Lawrence Livermore National Laboratory, Livermore,
Calif. (UCRL-AR-I09105).

U.S. Environmental Protection Agency (EPA) (1990), Guidance on EPA Oversight ofRemedial
Designs and Remedial Actions Performed by Potentially Responsible Parties, Interim Final;
EPN540/G-90/001.

U.S. Environmental Protection Agency (EPA) (1989), Interim Final Guidance on Preparing
Superfund Decision Documents: The Proposed Plan, The Record of Decision, Explanation
ofSignificant Difference, and The Record ofDecision Amendment; Office of Solid Waste and
Emergency Response (OSWER) Directive 9335.3-02.
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5.2.2. Regulations

U.S. Department ofEner~WOE)

UCRL-AR-116583

DOE 5480.7A

DOE 6430.1A

Fire Protection Program

General Design Criteria

Code of Federal Re~ulations (CPR)

10 CFR 435

29 CFR 1910

29 CFR 1910.7

47 CFR 15

Energy Conservation Standards

Occupational Safety and Health Standards (OSHA)

Definitions and Requirements for a Nationally Recognized Testing
Laboratory (NRTL)

Telecommunication (FCC Rules, Part 15)

DOL Labor Code

CCR Title 8

CCR Title 20

State of California Department of Labor WOL)

Division 5-Safety in Employment
Chapter 9-Miscellaneous Labor Provisions

California Code of Re~ulations(CCR)

Industrial Relations; Chapter 4, Subchapter 6

Public Utilities; Chapter 53-Energy
Conservation in New Building Construction

University of California. Lawrence Livermore National Laboratory (UCRU

UCRL 15910

UCRL 15714

5.2.3. Codes

Design and Evaluation Guidelines for Department of Energy
Facilities Subjected to Natural Phenomena Hazards

Suspended Ceiling System Survey and Seismic Bracing
Recommendations

American Concrete Institute CACI)

ACI318 Building Code Requirements for Reinforced Concrete

American Institute of Steel Construction (AlSO

AISC Steel Construction Manual (Allowable Stress Design)

American National Standards Institute (ANSI)

ANSI A58.1 Building Code Requirements for Minimum Design Loads for
Buildings and Other Structures
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American Weldine Society (AWS)

AWS D 1.1 Structural Welding Code-Steel

International Conference of Buildine Officials (lCBO)

ICBO UBC Unifonn Building Code

ICBO UMC Unifonn Mechanical Code

ICBO UPC Unifonn Plumbing Code

National Fire Protection Association (NFPA)

NFPA 70 National Electrical Code

NFPA 90A Installation of Air Conditioning and Ventilating Conditioning
Systems

5.2.4. Standards

American Concrete Institute (ACn

ACI347 Recommended Practice for Concrete Fonn Work

American Society for Testine and Materials (ASTM)

American Water Works Association (AWWA)

Construction Specifications Institute (CSD

National Electric Manufacturers Association (NEMA)

Sheet Metal and Air Conditioning Contractors National Association. Inc. (SMACCNA)

5.2.5. LLNL Manuals and Reports

M-OIO LLNL Health and Safety Manual

LLNL Site Development and Facilities Utilization Plan

LLNL Landscape Master Plan and Design Guidelines
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6. Acronyms and Abbreviations
1,2-DCA 1,2-dichloroethane CM Construction Manager

1,I-DCE 1,1-dichloroethylene CPR cardiopulmonary

1,2-DCE 1,2-dichloroethylene resuscitation

1,1,I-TCA 1,1,1-trichloroethane CRP Community Relations Plan

ACI American Concrete Institute Cr(VI) hexavalent chromium

AISC American Institute of Steel CSI Construction Specifications

Construction Institute

amsl above mean sea level CTET carbon tetrachloride

ANSI American National DOE V.S. Department of Energy

Standards Institute DOL U.S. Department of Labor

ARAR Applicable or Relevant and DOT V.S. Department of
Appropriate Requirement Transportation

ASME American Society of DTSC California Department of
Mechanical Engineers Toxic Substances Control

ASTM American Society for EE Electronic Engineering
Testing and Materials EPA V.S. Environmental

AWS American Welding Society Protection Agency

AWWA American Water Works ERD Environmental Restoration
Association Division

B-212 Building 212 ES&H Environmental Safety &

B-321 Building 321 Health

BAAQMD Bay Area Air Quality FI13 trichlorotrifluoroethane

Management District FFA Federal Facility Agreement

BACT Best Available Control Fill flame ionization detector
Technology Freon 113 trichlorotrifluoroethane

CCR California Code of FS Feasibility Study
Regulations

CERCLA Comprehensive
GAC granular activated carbon

Environmental Response, gal gallon(s)
Compensation, and Liability gpm gallons per minute
Act

CF chloroform
G&A1LDRD General and

Administrative!Laboratory
CFEST Coupled Fluid Energy and Directed Research and

Solute Transport Development

dm cubic feet per minute HASP Health and Safety Plan

CFR Code of Federal HCI hydrochloric acid
Regulations hp horsepower

CI Construction Inspector hr hour
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I HWM Hazardous Waste PID photoionization detector
Management PO purchase order

HWMD Hazardous Waste ppb parts per billion

I Management Division
ppm parts per million

ICBO International Conference of
psi pounds per square inchBuilding Officials

I LLNL Lawrence Livermore QA quality assurance
National Laboratory QAM Quality Assurance Manager

I
LSRSL Livermore Site Restoration QC quality control

Section Leader RAIP Remedial Action
MCL Maximum Contaminant Implementation Plan

.Level RCRA Resource Conservation andI ME Mechanical Engineering Recovery Act
M&I materials and items RD Remedial Design

I MPC Material Procurement RE Remediation Engineer
Charge RI Remedial Investigation

M&TE measuring and test ROD Record of Decision

I equipment
rpm revolutions per minute

NaCI sodium chloride
RWQCB California Regional Water

NEMA National Electric Quality Control Board

I Manufacturers Association
SARA Superfund Amendments and

NEPA National Environmental Reauthorization Act
Policy Act

SMACCNA Sheet Metal and AirI NFPA National Fire Protection Conditioning Contractors
Association National Association, Inc.

I
NPDES National Pollution SOP Standard Operating

Discharge Elimination Procedure
I System

TBI to be installed
I I

NQA National Quality Assurance
TCE trichloroethylene

I

NRTL Nationally Recognized
TD total depthTesting Laboratory
TFD Treatment Facility D

I O&M operations and maintenance
Treatment Facility EOSHA Occupational Safety and TFE

Health Administration TFG Treatment Facility G

I OSWER U.S. EPA Office of Solid TFG-l Treatment Facility G-l
Waste and Emergency TFG-2 Treatment Facility G-2
Response

UBC Uniform Building Code

I OTL Operations Team Leader
UCRL University of CaliforniaPCE perchloroethylene Radiation Laboratory

I
PEPE Plant Engineering Project VOC volatile organic compound

Engineer
v/v volume per volume basisPEPM Plant Engineering Project
WDR Waste Discharge

I
Manager

RequirementP&ID piping and instrument
diagram

I
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Table A-1. So~l analyses (mg/kg) for volatile organic compounds from the TFG

Borehole Total
Depth 1, 1 1,2 1,1,1 1,1 1,2

Date (ft) PCE TCE DCE DCE TCA DCA DCA

B-146 (MW-146)
27-JUN-85 81. 5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
02-JUL-85 88.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
02-JUL-85 107.0 0.0025 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
08-JUL-85 120.5 0.001 0.002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
09-JUL-85 141.0 <0.0002 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002
10-JUL-85 157.5 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-JUL-85 181.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-JUL-85 193.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-JUL-85 199.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-85 217.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

B-147 (MW-147)
23-JUL-85 80.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
24-JUL-85 108.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
24-JUL-85 117.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
25-JUL-85 129.0 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

B-148 (MW-148)
02-AUG-85 84.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
05-AUG-85 109.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
06-AUG-85 129.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
06-AUG-85 133.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
06-AUG-85 146.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

B-202 (MW-202)
28-0CT-85 120.2 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
28-0CT-85 128.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
29-0CT-85 154.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
29-0CT-85 182.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

B-223 (MW-223)
11-AUG-86* 96.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-AUG-86* 96.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
ll-AUG-86* 96.0
11-AUG-8 6· 96.0
11-AUG-86 105.6 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-AUG-86 105.6
11-AUG-86 113.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-AUG-86 113.0
12-AUG-86 133.4 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-AUG-86 133.4
12-AUG-86 148.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-AUG-86 148.5
13-AUG-86 161. 8 <0.0002 <0.0002 <0.0002 ·<0.0002 <0.0002 <0.0002 <0.0002
13-AUG-86 161.8
13-AUG-86 181. 3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
13-AUG-86 181.3

B-252 (MW-252)
10-0CT-85 96.5 0.0022 0.0004 0.0025 <0.0002 0.0007 0.013 <0.0002
14-0CT-85 131.7 <0.0002 0.0004 0.0004 <0.0002 <0.0002 0.0003 <0.0002

5-0CT-85 151.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
15-0CT-85 162.7 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

B-253 (MW-253)
28-0CT-85 95.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
28-0CT-85 107.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
29-0CT-85 127.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
29-0CT-85 135.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
29-0CT-85 159.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
30-0CT-85 168.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

3-307 (MvJ-307)
10-DEC-86 81. 5 0.0019 0.0065 0.0008 <0.0002 <0.0002 <0.0002 <0.0002
10-DEC-86 93.4 0.0022 0.021 0.001 <0.0002 <0.0002 <0.0002 <0.0002
10-DEC-86 102.0 0.0003 0.0054 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
10-DEC-86 111. 0 0.0003 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

A-2



I Area, recorded by September 15, 1994.

Carbon Borehole

I
tetra- Chloro- Freon Depth

chloride form 113 Benzene Toluene Xylenes (ft)

B-146 (MW-146)
<0.0002 <0.0002 81.5

I <0.0002 <0.0002 88.5
<0.0002 <0.0002 . 107.0
<0.0002 <0.0002 120.5

0.0003 <0.0002 141. 0

I
<0.0002 <0.0002 157.5
<0.0002 <0.0002 181. 0
<0.0002 <0.0002 193.0
<0.0002 <0.0002 199.0
<0.0002 <0.0002 217 .0

I 8-147 (MW-147)
<0.0002 <0.0002 80.5
<0.0002 <0.0002 108.5

I <0.0002 <0.0002 11 7.0
<0.002 <0.002 129.0

I
B-148 (MW-148)

<0.0002 <0.0002 84.5
<0.0002 <0.0002 109.0
<0.0002 <0.0002 129.0
<0.0002 <0.0002 133.0

I <0.0002 <0.0002 146.5

8-202 (MW-202)

I
<0.0002 <0.0002 120.2
<0.0002 <0.0002 128.0
<0.0002 <0.0002 154.5
<0.0002 <0.0002 182.8

I B-223 (MW-223)
0.0009 <0.0002 <0.0002 96.0
0.0003 <0.0002 <0.0002 96.0

<0.0002 <0.0002 <0.0002 96.0

I <0.0002 <0.0002 <0.0002 96.0
<0.0002 0.0004 <0.0002 105.6

<0.0002 <0.0002 <0.0002 105.6
<0.0002 0.0022 <0.0002 113.0

I
<0.0002 <0.0002 <0.0002 113.0

<0.0002 <0.0002 <0.0002 133.4
<0.0002 <0.0002 <0.0002 133.4

0.0004 <0.0002 <0.0002 148.3
<0.0002 <0.0002 <0.0002 148.5

I <0.0002 0.0005 161. 8

I

<0.0002 <0.0002 <0.0002 161. 8
<0.0002 0.0002 181.3

<0.0002 <0.0002 <0.0002 181.3

I

I B-252 (MW-252)
<0.0002 <0.0002 96.5

I

<0.0002 <0.0002 131.7

I
<0.0002 <0.0002 151. 3
<0.0002 <0.0002 162.7

I
B-253 (MW-253)

<0.0002 <0.0002 95.0
<0.0002 <0.0002 107.3
<0.0002 <0.0002 127.0
<0.0002 <0.0002 135.3

I
<0.0002 <0.0002 159.3
<0.0002 <0.0002 168.3

B-307 (MW-307)

I 0.0003 0.0002 <0.0002 81. 5
0.0004 0.0005 <0.0002 93.4

<0.0002 <0.0002 <0.0002 102.0
<0.0002 0.0006 <0.0002 111.0
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Table A-1. SOlI analyses (mg/kg) for volatlle organlc compounds from the TFG

Borehole Total
Depth 1, 1 1,2 1,1,1 1, 1 1,2

Date (ft) .PCE TCE DCE DCE TCA DCA DCA

B-307 (contlnued)
11-0EC-86 127.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-0EC-86 127.5
11-DEC-86 136.1 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002. <0.0002
11-0EC-86 136.1
12-0EC-86 151.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-0EC-86 151.8
15-DEC-86 195.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
15-DEC-86 195.0

B-464 (MW-464 )
20-SEP-88* 10.5 0.0003 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
20-SEP-88* 24.0 0.0025 0.0016 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
21-SEP-88* 48.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
21-SEP-88* 48.5
21-SEP-88* 72 .5 0.0003 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
21-SEP-88* 85.8 0.003 0.0047 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
21-SEP-88 96.5 0.01 0.02 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
22-SEP-88 114.8 0.0082 0.012 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
22-SEP-88 114.8
22-SEP-88 137.0 <0.0002 0.004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
22-SEP-88 137.0
23-SEP-88 146.5 <0.0002 0.0009 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
23-SEP-88 159.8 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
23-SEP-88 184.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
26-SEP-88 2 4.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
26-SEP-88 233.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

B-551 (MW-551)
04-0CT-88* 7.8 0.004 0.0041 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
04-0CT-88* 15.0 0.0029 0.0021 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
04-0CT-88* 19.5 0.03 0.044 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
05-0CT-88* 28.5 0.0069 0.0094 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
OS-OCT-88* 40.0 0.0024 0.0036 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
OS-OCT-88* 56.1 0.0025 0.0039 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
OS-OCT-88* 66.8 0.0023 0.0028 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
05-0CT-88* 77.0 0.0021 0.003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
06-0CT-88* 81. 5 0.0093 0.0054 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
06-0CT-88 109.5 0.0012 0.014 0.0003 <0.0002 <0.0002 0.0007 0.0003
07-0CT-88 122.3 <0.0002 0.02 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
07-0CT-88 137.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
07-0CT-88 153.0 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
10-0CT-88 191.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
10-0CT-88 201.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
10-0CT-88 222.5
10-0CT-88 222.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
1l-OCT-88 236.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-0CT-88 269.1 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-0CT-88 289.0 <0.0002 <0.0002 <0.0002. <0.0002 <0.0002 <0.0002 <0.0002
12-0CT-88 298.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

B-560 (MW-560)
26-JAN-89* 0.1
26-JAN-89* 8.5 0.0005 0.0017 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
26-JAN-89* 8.8
26-JAN-89* 22.0 0.0004 0.0008 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
26-JAN-89* 22.3
30-JAN-89* 80.8
30-JAN-89* 81. 0 <0.0002 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
30-JAN-89* 92.3 <0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
30-JJI.N-89 93.5 <0.0002 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
30-JAN-89 93.8
30-JAN-89 104.5 0.0006 0.0052 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
30-JJI.N-89 105.0
30-JAN-89 120.0 0.0009 0.0078 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
30-JAN-89 120.3
30-JAN-89 128.5 <0.0002 0.0069 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
30-JAN-89 128.8
31-JAN-89 135.5 0.0021 0.02 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
31-JAN-89 140.0 <0.0002 0.0036 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
31-JAN-89 157.3 <0.0002 0.0017 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
31-JAN-89 171.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
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I Area, recorded by September 15, 1994.

Carbon Borehole

I
tetra- Chloro- Freon Depth

chloride form 113 Benzene Toluene Xylenes (ft)

(contlnued) B-307
<0.0002 0.0019 <0.0002 127.5

I 0.0003 <0.0002 <0.0002 127.5
<0.0002 0.002 <0.0002 136.1

0.0002 <0.0002 <0.0002 136.1
<0.0002 0.0003 <0.0002 151. 8

I
<0.0002 <0.0002 <0.0002 151. 8

<0.0002 0.0006 <0.0002 195.0
<0.0002 <0.0002 <0.0002 195.0

I B-464 (MW-464)
<0.0002 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 10.5
<0.0002 0.0059 <0.0002 24.0
<0.0002 0.0004 <0.0002 48.5

<0.0002 <0.0002 <0.0002 48.5

I <0.0002 0.0002 <0.0002 72.5
<0.0002 0.0006 <0.0002 85.8

0.0007 0.0002 0.0002 <0.0002 <0.0002 <0.0002 96.5
0.0011 0.0007 0.0007 114.8

I
<0.0002 <0.0002 <0.0002 114.8

<0.0002 0.0003 <0.0002 137.0
<0.0002 <0.0002 <0.0002 137.0

<0.0002 <0.0002 <0.0002 146.5
<0.0002 <0.0002 <0.0002 159.8

I <0.0002 <0.0002 <0.0002 184.8
<0.0002 <0.0002 <0.0002 214.3
<0.0002 <0.0002 <0.0002 233.8

I B-551 (MW-551 )
<0.0002 0.0002 <0.0002 0.0004 0.0005 0.0002 7.8
<0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 15.0

0.0016 0.0021 <0.0002 0.0007 0.0009 0.0003 19.5

I <0.0002 <0.0002 <0.0002 0.0006 <0.0002 <0.0002 28.5
<0.0002 <0.0002 <0.0002 0.0009 <0.0002 <0.0002 40.0
<0.0002 <0.0002 <0.0002 0.0012 <0.0002 0.0003 56.1
<0.0002 0.0004 <0.0002 0.0012 0.0003 0.0002 66.8

I
<0.0002 0.0003 <0.0002 0.003 0.0003 0.0003 77.0
<0.0002 <0.0002 <0.0002 <0.0002 0.0053 0.001 81. 5
<0.0002 <0.0002 <0.0002 0.0013 0.0015 <0.0002 109.5
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 122.3
<0.0002 0.0003 <0.0002 137.3

I
<0.0002 0.0003 <0.0002 153.0
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 191. 3
<0.0002 0.0008 <0.0002 <0.0002 0.0002 0.0003 201.0

<0.0002 <0.0002 <0.0002 222.5
<0.0002 <0.0002 <0.0002 <0.0002 0.0002 0.0004 222.8

I <0.0002 <0.0002 <0.0002 0.0012 <0.0002 <0.0002 236.3
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 269.1
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 289.0
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 298.3

I B-560 (MW-560)
0.016 0.031 0.022 0.1

0.0003 <0.0002 <0.0002 8.5

I <0.0002 0.001 <0.0002 8.8
0.0005 <0.0002 <0.0002 22.0

0.0012 0.0054 <0.0002 22.3
0.0002 0.0004 0.0004 80.8

I
<0.0002 0.0002 <0.0002 81. 0
<0.0002 <0.0002 <0.0002 0.0003 0.0017 <0.0002 92.3
<0.0002 <0.0002 <0.0002 93.5

0.0005 0.0034 <0.0002 93.8
<0.0002 0.0002 <0.0002 104.5

I 0.0003 0.0031 <0.0002 105.0
<0.0002 0.0011 <0.0002 120.0

0.0002 0.004 <0.0002 120.3
0.0008 0.0006 <0.0002 128.5

I
0.0003 0.0017 <0.0002 128.8

<0.0002 0.0008 <0.0002 0.0008 0.0052 0.0004 135.5
<0.0002 0.0004 <0.0002 0.0011 0.0031 <0.0002 140.0
<0.0002 0.0003 <0.0002 0.0003 0.0025 <0.0002 157.3
<0.0002 <0.0002 <0.0002 0.0003 0.0022 <0.0002 171. 5

I A-5



Table 11.-1. Soll analyses (mg/kg) for volat:J.1e organ~c compounds from the TFG

Borehole Total
Depth 1, 1 1,2 1,1,1 1,1 1,2

Date (ft) PCE TCE DCE DCE TCA DCA DCA

B-560 (cont~nued)

31-JAN-89 176.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
31-JAN-89 182.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
01-FEB-89 189.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
01-FEB-89 203.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
02-FSB-89 262.4 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
02-FEB-89 262.7 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

B-618 (MW-618)
10-JUL-90* 5.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-JUL-90* 77.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-JUL-90* 80.5 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002
11-JUL-90 96.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-JUL-90 107.3 0.0007 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
11-JUL-90 115.0 0.005 0.0017 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-90 131.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-90 141.5 0.0014 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-90 145.3 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-90 152.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-90 156.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-90 157.5 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-90 159.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
12-JUL-90 203.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
13-JUL-90 221. 8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
13-JUL-90 231.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
13-JUL-90 259.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
16-JUL-90 290.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
16-JUL-90 297.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-JUL-90 320.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-JUL-90 326.5 <0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002 <0.0002
17-JUL-90 337.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-JUL-90 345.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

511.5-003
07-FEB-89* 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
07-FEB-89* 5.3 0.012 0.0028 0.0002 0.0004 0.005 0.0006 <0.0002
07-FSB-89* 10.5 0.0076 0.0017 <0.0002 0.0003 0.0025 0.0003 <0.0002
07-FEB-89* 20.3 0.022 0.0065 0.0005 0.0015 0.0095 0.00 2 <0.0002
07-FEB-89* 30.5 0.025 0.012 0.002 0.0022 0.013 0.0017 <0.0002
07-FEB-89* 40.3 0.0012 0.0005 <0.0002 <0.0002 0.0005 <0.0002 <0.0002
07-FEB-89* 50.0 0.0005 0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002
07-FEB-89* 60.3 0.0005 0.0002 <0.0002 <0.0002 0.0003 <0.0002 <0.0002
07-FEB-89* 70.3 0.0007 0.0002 <0.0002 <0.0002 0.0002 <0.0002 <0.0002
07-FEB-89 75.3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

51B-212-002
16-MAY-89* 5.5 0.0048 0.0009 0.0002 <0.0002 0.0005 <0.0002 <0.0002
16-MAY-89* 10.8 0.0008 0.0012 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
16-MAY-89* 20.5 0.0037 0.0073 <0.0002 <0.0002 0.0005 <0.0002 <0.0002
16-MAY-89* 31. 0 <0.0002 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
16-MAY-89* 40.8 0.0002 0.0003 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
16-~.AY-89* 51.3 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
16-MAY-89* 61. 3 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
16-MAY-89* 71.0 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

7-MAY-89* 81. 0 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
7-MAY-89* 90.3 <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.0002 <0.0002

17-MAY-89 100.3 <0.0002 <0.0002 0.0004 <0.0002 <0.0002 <0.0002 <0.0002

51B-212-004
17-MAY-89* 5.5 0.0032 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-MAY-89* 10.8 O.OOOL; 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-MAY-89* 21.3 <0.0002 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-MAY-89* 30.8 0.001 0.026 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-MAY-89* 41.3 <0.0002 0.0004 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-MAY-89* 50.5 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-~1l\Y-89* 60.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
17-MAY-89* 70.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
18-MP.Y-89* 80.8 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
18-MP.Y-89* 90.8 <0.0002 0.0023 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
18-t-'JAY-89 96.1 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
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I Area, recorded by September 15, 1994.

Carbon Borehole

I
tetra- ChI oro- Freon Depth

chlon.de form 113 Benzene Toluene Xylenes (ft)

(contInued) B-560
<0.0002 <0.0002 <0.0002 0.0003 0.0019 <0.0002 176.3

I <0.0002 <0.0002 <0.0002 <0.0002 0.0008 <0.0002 182.5
<0.0002 <0.0002 <0.0002 0.0005 0.0021 <0.0002 189.8
<0.0002 <0.0002 <0.0002 0.0004 0.0028 <0.0002 203.8
<0.0002 0.0002 <0.0002 0.0009 0.0029 <0.0002 262.4

I' <0.0002 <0.0002 <0.0002 0.0011 0.0034 <0.0002 262.7

B-618 (MW-618)
<0.0002 <0.0002 <0.0002 <0.001 <0.002 <0.002 5.5

I <0.0002 <0.0002 <0.0002 77.8
<0.0002 <0.0002 <0.0002 80.5
<0.0002 <0.0002 <0.0002 96.3
<0.0002 <0.0002 <0.0002 107.3
<0.0002 0.0008 <0.0002 115.0

I <0.0002 <0.0002 <0.0002 131. 5
<0.0002 <0.0002 <0.0002 141.5
<0.0002 <0.0002 <0.0002 145.3
<0.0002 <0.0002 <0.0002 152.0

I
<0.0002 <0.0002 <0.0002 156.0
<0.0002 0.0005 <0.0002 157.5
<0.0002 <0.0002 <0.0002 159.8
<0.0002 <0.0002 <0.0002 203.3
<0.0002 <0.0002 <0.0002 221.8

I <0.0002 0.0003 <0.0002 231.0
<0.0002 0.0004 <0.0002 259.8
<0.0002 0.0012 <0.0002 290.3
<0.0002 <0.0002 <0.0002 297.5

I
<0.0002 <0.0002 <0.0002 320.5
<0.0002 0.0004 <0.0002 326.5
<0.0002 0.0026 <0.0002 337.0
<0.0002 0.0008 <0.0002 345.0

I 5A5-003
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.5
<0.0002 0.0085 <0.0002 0.0015 0.012 0.001 5.3

I
<0.0002 0.0061 <0.0002 0.0017 0.012 0.0006 10.5
<0.0002 0.012 <0.0002 0.0011 0.015 <0.0002 20.3
<0.0002 0.0043 <0.0002 0.0012 0.0022 <0.0002 30.5
<0.0002 0.0011 <0.0002 0.0011 0.0015 <0.0002 40.3
<0.0002 0.0002 <0.0002 0.0016 0.0075 <0.0002 50.0

I
<0.0002 0.0005 <0.0002 0.0024 0.0097 <0.0002 60.3
<0.0002 <0.0002 <0.0002 0.0023 0.01 <0.0002 70.3
<0.0002 0.0003 <0.0002 0.0005 0.0034 <0.0002 75.3

I 51B-212-002
<0.0002 <0.0002 0.0014 5.5
<0.0002 <0.0002 <0.0002 10.8
<0.0002 <0.0002 <0.0002 20.5

I
<0.0002 <0.0002 <0.0002 31. 0
<0.0002 <0.0002 <0.0002 40.8
<0.0002 <0.0002 <0.0002 51.3
<0.0002 <0.0002 0.0003 61. 3
<0.0002 <0.0002 0.0004 71. 0

I <0.0002 <0.0002 <0.0002 81. 0
<0.0002 <0.0002 <0.0002 90.3
<0.0002 <0.0002 0.0002 100.3

I 51B-212-004
<0.0002 <0.0002 <0.0002 5.5
<0.0002 <0.0002 <0.0002 10.8
<0.0002 <0.0002 <0.0002 21. 3

I
<0.0002 <0.0002 <0.0002 30.8
<0.0002 <0.0002 <0.0002 41.3
<0.0002 <0.0002 <0.0002 50.5
<0.0002 <0.0002 0.0003 60.8

I
<0.0002 <0.0002 <0.0002 70.8
<0.0002 <0.0002 0.0007 80.8
<0.0002 <0.0002 <0.0002 90.8
<0.0002 <0.0002 <0.0002 96.1
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Table A-l. SOll analyses (mg/kg) for volatlle organlc compounds from the TFG

Borehole

Dace
Depth

(fc) PCE TCE
1, 1
DCE

A-8

Total
1,2
DCE

1, 1, 1
TCA

1,1
DCA

1,2
DCA



I Area, recorded by September 15, 1994.

I
Carbon
tetra­

chloride
Chloro­

form
Freon

113 Benzene Toluene Xylenes

Borehole
Depth

(ft)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-

Notes:
- Indicates no analysis performed for this compound .
• Indlcates thls lS an unsaturated sOll sample.
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Table A-2. Ground water analyses (ug/L) for volatlle organlc compounds ln the

Locatlon Total
1,1 1,2 1,1,1 1,1 1,2

Date Type PCE TCE DCE DCE TCA DCA DCA

MW-111
05-SEP-85 RTN 2.6 6.4 7 <0.5 47 <0.5 <0.5
25-NOV-85 RTN 2.4 7.2 5.4 <0.5 47 <0.5 <0.5
25-NOV-85 RTN 2.4 7 7 <0.5 89 <0.5 <0.5
24-FEB-86 RTN 6 14 19 <0.5 120 <0.5 <0.5
24-FEB-86 RTN 5 12 15 <0.5 93 <0.5 <0.5
19-MAY-86 RTN 3.2 7.4 16 <0.5 70 <0.5 <0.5
19-MAY-86 RTN 3.4 8 19 <0.5 78 <0.5 <0.5
07-AUG-86 RTN 2.1 10 29 <0.5 85 <0.5 <0.5
29-0CT-86 RTN 2.6 9.6 14 <0.5 120 <0.5 <0.5
09-MAR-87 RTN 2.1 7.6 26 <0.5 54 <0.5 <0.5
09-MAR-87 RTN 2.2 7.1 30 <0.4 67 <0.44 <0.31
23-APR-87 RTN 1.5 7.9 21 <1 65 <1 <1
16-NOV-87 RTN 3.9 16 65 <1 210 <1 <1
25-APR-88 RTN 4.5 15 4.8 <0.4 6.7 <0.4 <0.3
25-APR-88 RTN 5.4 15 6.3 <0.5 7.1 <0.5 <0.5
04-NOV-88 RTN 4.7 17 19 <0.5 20 <0.5 <0.5
11-MAY-89 RTN 2.9 11 16 <0.5 14 <0.5 <0.5
01-DEC-89 RTN 7.9 21 34 <0.5 22 <0.5 <0.5
06-FEB-90 RTN 4.3 15 21 <0.5 13 <0.5 <0.5
07-MAY-90 RTN 4 14 22 <0.5 14 <0.5 <0.5
09-0CT-90 RTN 4.9 19 14 <0.5 10 <0.5 <0.5
21-FEB-91 RTN 5 16 24 <0.5 9.5 <0.5 <0.5
14-MAY-91 RTN 6.9 23 21 <0.5 8.1 <0.5 <0.5
29-JUL-91 RTN 7.1 21 12 <0.5 4.7 <0.5 <0.5
31-0CT-91 RTN 6.9 29 12 <0.5 3.7 <0.5 <0.5
27-MAY-92 RTN 10 32 8.1 <0.5 3 <0.5 <0.5
26-0CT-92 RTN 8.1 23 2.4 <0.5 <0.5 <0.5 <0.5
15-APR-93 RTN 4.4 12 5.1 <0.5 1.3 <0.5 <0.5
22-NOV-93 RTN 4.4 13 15 <0.5 3.2 <0.5 <0.5
20-APR-94 RTN 5 13 8.9 <0.5 1.3 <0.5 <0.5
26-MAY-94 RTN 4.6 13 14 <0.5 2.1 <0.5 <0.5

MW-146
11-SEP-85 RTN 5 17 2 <1 <1 <1 <1
11-SEP-85 RTN 4 17 1 <1 <1 <1 <1
27-NOV-85 RTN 4.8 14 4 <0.5 <0.5 <0.5 <0.5
11-MAR-86 RTN 5.2 17 3.7 <0.5 <0.5 <0.5 <0.5
05-JUN-86 RTN 5.3 12 4.8 <0.5 <0.5 <0.5 <0.5
03-SEP-86 RTN 2.9 18 4.6 <0.5 <0.5 <0.5 <0.5
14-NOV-86 RTN 1.7 6.6 0.9 <0.5 <0.5 <0.5 <0.5
14-NOV-86 RTN 1.6 6.8 0.9 <0.5 <0.5 <0.5 <0.5
14-NOV-86 RTN 1.8 1.6 <0.28 <0.4 <0.45 <0.44 <0.31
12-MAR-87 RTN 2.1 8.7 3.4 <0.5 <0.5 <0.5 <0.5
12-MAR-87 RTN 3.6 6.1 3.6 2.3 <0.45 <0.44 <0.31
20-MAY-87 RTN 2.1 6.2 6.1 <0.5 <0.5 <0.5 <0.5
19-NOV-87 RTN 2.7 10 1.5 <0.5 <0.5 <0.5 <0.5
10-MAY-88 RTN 2.4 7.1 1.4 <0.5 <0.5 <0.5 <0.5
21-NOV-88 RTN 3 9.7 0.7 <0.5 <0.5 <0.5 <0.5
18-MAY-89 RTN 3.5 12 <0.5 <0.5 <0.5 <0.5 <0.5
18-MAY-89 RTN 2 7.9 <0.5 <0.5 <0.5 <0.5 <0.5
09-AUG-89 RTN 4 14 <0.5 <0.5 <0.5 <0.5 <0.5
30-Nov-89 RTN 3.5 11 0.6 <0.5 <0.5 <0.5 <0.5
27-FEB-90 RTN 3.7 9.7 <0.5 <0.5 <0.5 <0.5 <0.5
05-JUN-90 RTN 3 12 <0.5 <0.5 <0.5 <0.5 <0.5
24-AUG-90 RTN 2.3 8.9 <0.5 <0.5 <0.5 <0.5 <0.5
29-NOV-90 RTN 2.7 10 <0.5 <0.5 <0.5 <0.5 0.5
27-FEB-91 RTN 3.5 12 1 <0.5 <0.5 <0.5 <0.5
22-MAY-91 RTN 5.9 21 1 <0.5 <0.5 <0.5 0.5
08-AUG-91 RTN 4.6 17 0.9 <0.5 <0.5 <0.5 0.8
08-AUG-9 DUP 4.8 19 0.7 <0.5 <0.5 <0.5 0.9
20-NOV-91 RTN '/ 25 1.5 <0.5 <0.5 <0.5 1.9
20-NOV-91 DUP 7.6 28 1.8 <0.5 <0.5 <0.5 1.6
11-JUN-92 RTN 4.3 18 <0.5 <0.5 <0.5 <0.5 0.5
11-JUN-92 DUP 4.4 17 <0.5 <0.5 <0.5 <0.5 <0.5
20-SEP-93 RTN 9.3 11 1 1.2 <0.5 <0.5 <0.5

MW-147
11-SEP-85 RTN <1 <1 <1 <1 <1 <1 <1
11-SEP-85 RTN <1 <1 <1 <1 <1 <1 <1
27-NOV-85 RTN <0.5 1.3 1.1 <0.5 2.5 <0.5 <0.5
11-MAR-86 RTN <0.5 3.e 0.7 <0.5 <0.5 <0.5 <0.5
05-JUN-86 RTN <0.5 2.7 3.5 <0.5 1.7 <0.5 <0.5
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I

I TFG Area, recorded by September 15, 1994.

Carbon Locatlon

I I
tetra- Chloro- Freon

chloride form 113 Benzene Toluene Xylenes

MW-111
<0.5 3.2

I <0.5 <0.5 57
<0.5 <0.5 56
<0.5 <0.5 35
<0.5 <0.5 29

I' <0.5 1.5 33
<0.5 1.7 39
<0.5 <0.5 62
<0.5 1.7 47
<0.5 1.6 41

I <0.55 1.5 37
<1 1.6 33
<1 5 50
3.6 9.9 25

I
3.7 10 33
5.3 5.3 38
3 2.9 21
4.6 5.9 31
4.1 3 18

I
4.2 3.3 14
5.6 3.5 10
6 5 22 <0.5 <0.5 <0.5
9.4 5.4 26

10 5.3 22

1 12 5.6 9.7
17 9.7 12

9.3 9 8.9
5.4 5 6.6

I
4.7 4.8 10
3.9 5.3 13
3.9 5 12

I Mrj-146
<1 10 <1 <1
<1 9 <1 <1

1.7 20 <0.5

I
<0.5 22

0.7 14 <0.5
1.2 13 <0.5

<0.5 8.2 <0.5
<0.5 8.2 <0.5

I
<0.55 6.6 <0.62

0.6 9.5 <0.5
2.3 8.9 <0.62
0.9 13 <0.5

<0.5 13 3.4

I <0.5 11 <0.5
<0.5 12 <0.5
<0.5 7.6 <0.5
<0.5 5.7 <0.5

I
<0.5 17 <0.5
<0.5 8.7 <0.5
<0.5 7.7 <0.5
<0.5 10 <0.5
<0.5 8.3 <0.5

I 0.8 9.1 <0.5
<0.5 9 <0.5 <0.5 <0.5 <0.5
<0.5 13 <0.5
<0.5 8.6 <0.5

I
<0.5 8.9 <0.5

0.5 8.2 <0.5
0.5 10 <0.5

<0.5 4.1 <0.5
<0.5 4.1 <0.5

I <0.5 4.9 <0.5

MW-147

I
<1 3 <1 <1
<1 3 <1 <1
<0.5 2.3 <0.5
<0.5 <0.5
<0.5 0.8 5.3

I A-13



Table A-2. Ground water analyses (ug/L) for volat~le organ~c compounds ~n the

Locat~on Total
1, 1 1,2 1, 1, 1 1,1 1,2

Date Type PCE TCE DCE DCE TCA DCA DCA

MW-147 (cont~nued)

03-SEP-86 RTN <0.5 1.5 0.6 <0.5 <0.5 <0.5 <0.5
14-NOV-86 RTN <0.5 0.9 <0.5 <0.5 <0.5 <0.5 <0.5

4-NOV-86 RTN <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5
14-NOV-86 RTN 0.74 <0.34 <0.28 <0.4 <0.45 <0.44 <0.31
12-MAR-87 RT <0.5 2 1 <0.5 <0.5 <0.5 <0.5
l2-MAR-87 RTN <0.54 2.5 0.74 0.9 1.7 <0.44 <0.31
20-MAY-87 RT <0.5 1.5 3.6 <0.5 <0.5 <0.5 <0.5
19-NOV-87 RTN <0.5 2.4 1.7 <0.5 0.7 <0.5 <0.5
10-MAY-88 RTN 1 3 1.5 <0.5 <0.5 <0.5 <0.5
05-DEC-88 RTN 0.8 2.5 0.9 <0.5 <0.5 <0.5 <0.5
18-MAY-89 RTN <0.5 3 2.6 <0.5 <0.5 <0.5 <0.5
01-DEC-89 RTN 1.2 4.7 2.4 <0.5 <0.5 <0.5 <0.5
05-JUN-90 RTN 2.8 4.9 3 <0.5 <0.5 <0.5 <0.5
29-NOV-90 RTN <0.5 3.3 1.9 <0.5 <0.5 <0.5 0.8
27-FEB-91 RTN 0.5 3.5 2 <0.5 <0.5 <0.5 1
22-MAY-91 RTN 0.5 5.6 3.6 <0.5 <0.5 <0.5 1.4
20-NOV-91 RTN <0.5 2.5 <0.5 <0.5 <0.5 <0.5 2.6
27-AUG-92 RTN 0.7 6.6 4.5 <0.5 <0.5 <0.5 2.3

MW-148
11-SEP-85 RTN <l <1 <1 <1 <1 <1 <1
27-NOV-85 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
05-JUN-86 RTN 13 7.7 3.6 1.7 2.1 2.1 <0.5
03-SEP-86 RTN 16 12 0.6 0.9 <0.5 <0.5 <0.5
14-NOV-86 RTN 23 9.4 0.8 0.8 0.6 <0.5 <0.5
11-MAR-87 RTN 22 14 1 2 <0.5 <0.5 <0.5
20-MAY-87 RTN 23 19 0.6 1.6 <0.5 <0.5 <0.5
26-AUG-87 RTN 16 18 0.5 0.9 <0.5 <0.5 <0.5
19- OV-87 RTN 17 17 0.7 1 0.5 <0.5 <0.5
23-MAR-88 RTN 6.2 7.9 <0.2 <0.4 <0.5 <0.4 <0.3
23-MAR-88 RTN 18 15 0.8 1.1 <0.5 <0.5 <0.5
02-JUN-88 RTN 16 15 0.6 0.9 <0.5 <0.5 <0.5
02-JUN-88 RTN 8.3 9.6 0.5 8.1 <0.5 <0.4 <0.3
12-AUG-88 RTN 11 10 <0.5 0.5 <0.5 <0.5 <0.5
05-DEe-88 RTN 7.4 6.7 <0.5 0.6 <0.5 <0.5 <0.5
17-MAR-89 RTN 9.6 10 <0.5 <0.5 <0.5 <0.5 <0.5
18-MAY-89 RTN 7.2 6.4 <0.5 <0.5 <0.5 <0.5 <0.5
01-DEC-89 RT 4.7 3.5 <0.5 <0.5 <0.5 <0.5 <0.5
05-JUN-90 RTN 3.1 1.8 <0.5 <0.5 <0.5 <0.5 <0.5
29-NOV-90 RTN 1.4 1 <0.5 <0.5 <0.5 <0.5 <0.5
22-MAY-91 RTN 3.4 3 <0.5 <0.5 <0.5 <0.5 <0.5
22-MAY-91 DUP 2 1.7 <0.2 <0.4 <0.5 <0.4 <0.3
11-OCT-91 RTN 1.7 1.9 <0.5 <0.5 <0.5 <0.5 <0.5
11-JUN-92 RTN 1.2 1.5 <0.5 <0.5 <0.5 <0.5 <0.5
11-JUN-92 DUP 1.3 1.5 <0.5 <0.5 <0.5 <0.5 <0.5
31-AUG-93 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-202
05-DEC-85 RTN <1 <1 <1 <1 <1 <1 <1
18-JUN-86 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
23-II.PR-87 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
11-M}\Y-88 RT <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
15-MAY-89 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
25-l"iAY-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
10-APR-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

10-A!'R-91 DU!' <0.5 <0.3 <0.2 <0.4 <0.5 <0.4 <0.3

MI-I-223
27-AUG-86 RTN <1 <1 <1 <1 <1 <1 <1
03-NOV-86 RTN <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5

14-MAY-87 RTN <1 <1 <1 <1 <1 <1 <1
13-AUG-87 RTN <1 <1 <1 <1 <1 <l <1
12-NOV-87 RTN <1 <1 <1 <1 <1 <1 <1
03-FEB-88 RTN <1 <1 <1 <1 <1 <1 <1
10-MAY-88 RTN <1 <1 <1 <1 <1 <1 <1
03-AUG-88 RTN <1 <1 <1 <1 <1 <1 <1
03-NOV-88 RTN <1 <1 <1 <1 <1 <1 <1
07-FEB-89 RTN <1 <1 <1 <1 <1 <1 <1
07-FEB-89 RTN <1 <1 <1 <1 <1 <1 <1
11-MAY-89 RTN <1 <1 <1 <1 <1 <1 <1
16-NOV-89 RTN <1 <1 <1 <1 <1 <1 <1

A-14



I TFG Area, recorded by September 15, 1994.

Carbon Location

I
tetra- Ch1oro- Freon

chlon.de form 113 Benzene Toluene Xylenes

(contJ.nued) MW-147
<0.5 0.6 2.9

I <0.5 <0.5 2.7
<0.5 <0.5 3.4
<0.55 <0.49 3.5
<0.5 1.1 3.9

I
<0.55 2.4 5.3
<0.5 1.1 2.4
<0.5 1.7 5.5
<0.5 1.4 3.7
<0.5 1.1 4.4

I <0.5 0.8 <0.5
<0.5 1.3 4.1
<0.5 0.9 2.8
<0.5 0.9 3.3

I
<0.5 1 6 <0.5 <0.5 <0.5
<0.5 1.6 9.2
<0.5 0.6 <0.5
<0.5 3.5 11

I MW-148

I

<1 28 <1 <1
<0.5 <0.5 <1
<0.5 33 <0.5

I <0.5 18 <0.5
0.5 23 <0.5

<0.5 8 <0.5
<0.5 9.9 <0.5

I
<0.5 14 <0.5

0.5 21 <0.5
<0.6 74 <0.6
<0.5 13 <0.5
<0.5 12 <0.5

I <0.6 <0.5 <0.6
<0.5 13 <0.5
<0.5 10 <0.5
<0.5 6.9 1.3

I
<0.5 6.6 0.9
<0.5 3.6 <0.5
<0.5 2.2 <0.5
<0.5 1 <0.5
<0.5 1.9 <0.5

I
<0.6 1.4 <0.6
<0.5 0.6 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 0.5 <0.5

I MW-202
<1 2 <1 <1

I
<0.5 <0.5 <0.5
<0.5 0.9 <0.5
<0.5 0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5

I <0.5 <0.5 <0.5
<0.6 <0.5 <0.6

I
MW-223

<1 <1 <1 <1
<0.5 0.8 2.4
<1 4 <1 <1
<1 4 <1 <1

I <1 6 <1 <1
<1 6 <1 <1
<1 7 <1 <1 <1
<1 8 <1 <1 <1

I
<1 10 <1 <1 <1
<1 9 <1 <1 <1
<1 9 <1 <1 <1
<1 11 <1 <1 <1 <1
<1 10 <1 <1 <1 <1

I A-15
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Table A-2. Ground water analyses (ug/L) for volatl1e organlc compounds ln the

Locatl0n Total
1, 1 1,2 1,1,1 1,1 1,2

Date Type PCE TCE DCE DCE TCA DCA DCA

MW-223 (contlnued)
10-MAY-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
29-0CT-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
14-MAY-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
31-JUL-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
24-0CT-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
10-AUG-92 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
27-AUG-93 RTN <1 <0.5 <1 <1 <1 <1 <1

MW-252
27-NOV-85 RTN 4 3 4 <1 25 <1 <1
11-MAR-86 RTN 4.8 5.5 6.3 <0.5 53 <0.5 <0.5
05-JUN-86 RTN 7.7 6.6 11 <0.5 50 <0.5 <0.5
03-SEP-86 RTN 5.9 4.8 4.9 <0.5 29 <0.5 <0.5
14-NOV-86 RTN 1.8 2.5 2.2 <0.5 14 <0.5 <0.5
11-MAR-87 RTN 4.2 4.1 8.4 <0.5 30 <0.5 <0.5
20-MAY-87 RTN 3.7 4.3 14 <0.5 46 <0.5 <0.5
19-NOV-87 RTN 5.1 10 26 <0.5 38 <0.5 <0.5
11-MAY-88 RTN 5.3 11 7.9 <0.5 12 <0.5 <0.5
21-NOV-88 RTN 5.9 11 6.1 0.5 6.9 <0.5 <0.5
18-MAY-89 RTN 5.1 10 13 <0.5 14 <0.5 <0.5
01-SEP-89 RTN 6.4 14 17 <0.5 16 <0.5 <0.5
30-NOV-89 RTN 5.8 15 20 <0.5 9.9 <0.5 <0.5
27-FEB-90 RTN 6.8 16 15 <0.5 12 <0.5 <0.5
05-JUN-90 RTN 8 20 16 <0.5 12 <0.5 <0.5
30-NOV-90 RTN 8.2 21 14 <0.5 9.3 <0.5 <0.5
30-NOV-90 DUP 8.1 20 14 <0.5 9.6 <0.5 <0.5
19-MAR-91 RTN 9.5 28 18 <0.5 8.3 <0.5 <0.5
22-MAY-91 RTN 12 32 16 <0.5 8.2 <0.5 <0.5
08-AUG-91 RTN 12 32 14 <0.5 6.4 <0.5 <0.5
20-NOV-91 RTN 13 34 10 <0.5 5.5 <0.5 <0.5
24-MAR-92 RTN 15 39 13 <0.5 4.9 <0.5 <0.5
27-AUG-92 RTN 12 32 6.5 0.74 2.4 <0.5 <0.5
29-MAR-93 RTN 11 30 13 0.56 4 <0.5 <0.5
21-JUN-94 RTN 5.7 14 15 <0.5 2.8 <0.5 <0.5

MW-253
05-DEC-85 RTN <1 <1 <1 <1 <1 <1 <1
16-JUN-86 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
20-AUG-86 RTN <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5
04-NOV-86 RTN <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5
21-JUL-87 RTN <0.5 2 <0.5 <0.5 <0.5 <0.5 <0.5
10-AUG-87 RTN <0.54 1.1 <0.28 <0.4 <0.45 <0.44 <0.31
10-AUG-87 RTN <0.5 4.1 <0.5 <0.5 <0.5 <0.5 <0.5
18-NOV-87 RTN <0.5 3.1 <0.5 <0.5 <0.5 <0.5 <0.5
11-FEB-88 RTN <0.5 2.8 <0.5 <0.5 <0.5 <0.5 <0.5
28-APR-88 RTN <0.5 4.6 <0.5 <0.5 <0.5 <0.5 <0.5
20-JUL-88 RTN <0.5 6.5 <0.5 <0.5 <0.5 <0.5 <0.5
08-NOV-88 RTN <0.5 8.3 <0.5 <0.5 <0.5 <0.5 <0.5
17-FEB-89 RTN <0.5 13 <0.5 <0.5 <0.5 <0.5 <0.5
l1-MAY-89 RTN <0.5 9.4 <0.5 <0.5 <0.5 <0.5 <0.5
15-AUG-89 RTN <0.5 22 <0.5 <0.5 <0.5 <0.5 <0.5
02-NOV-89 RTN <0.5 23 <0.5 <0.5 <0.5 <0.5 <0.5
08-FEB-90 RTN <0.5 20 <0.5 <0.5 <0.5 <0.5 <0.5
16-MAY-90 RTN <0.5 25 <0.5 <0.5 <0.5 <0.5 <0.5
14-AUG-90 RTN <0.5 23 <0.5 <0.5 <0.5 <0.5 <0.5
14-AUG-90 DUP <0.5 23 <0.5 <0.5 <0.5 <0.5 <0.5
01-NOV-90 RTN <0.5 31 <0.5 <0.5 <0.5 <0.5 <0.5
21-FEB-91 RTN <0.5 21 <0.5 <0.5 <0.5 <0.5 <0.5
30-JUL-91 RTN <0.5 27 <0.5 <0.5 <0.5 <0.5 <0.5
30-JUL-91 DUP <0.5 28 <0.5 <0.5 <0.5 <0.5 <0.5
26-AUG-92 RTN <0.5 38 <0.5 <0.5 <0.5 <0.5 <0.5
13-SEP-93 RTN <0.5 14 <0.5 <0.5 <0.5 <0.5 <0.5
13-SEP-93 RTN <0.5 16 <0.5 <0.5 <0.5 <0.5 <0.5
26-JlJL-94 RTN <0.5 12 <0.5 <0.5 <0.5 <0.5 <0.5

MW-307
11-MAR-87 RTN 12 150 5 <1 <1 <1 <1
21-MAY-87 RTN 12 160 5.6 <1 <1 <1 <1
26-AUG-87 RTN 17 200 7 <1 <1 <1 <1
20-NOV-87 RTN 1.5 130 6.3 <1 <1 <1 <1
02-JUN-88 RTN 17 180 8 <2 <2 <2 <2

A-16



I TFG Area, recorded by September 15, 1994.

Carbon Locatlon

I
tetra- Chloro- Freon

chlorlde form 113 Benzene Toluene Xylenes

(contlnued) MW-223
<0.5 13 1.1 <0.5 <0.5 <0.5

I <0.5 10 0.7 <0.5 <0.5 <0.5
<0.5 12 <0.5 <0.5 <0.5 <0.5

0.8 15 <0.5 <0.5 <0.5 <0.5
0.8 14 0.7 <0.5 <0.5 <0.5

I
0.79 15 0.51 <0.5 <0.5 <0.5

<1 1 1 <1 <1 <2

MW-252

I <1 2 40 <1 <1
<0.5 <0.5 51
<0.5 2.8 51
<0.5 1.8 32

I
<0.5 1.8 12
1.2 3.7 26

<0.5 4.5 19
3.5 9.5 32
4.7 17 20

I
4.5 25 20
5.7 18 14
6.2 16 13
4.2 14 14
5.5 9.5 8.4

I 6.5 13 6.3
5.6 14 8.8
5.8 14 8.8
8.1 17 <0.5

I
11 21 14
10 22 9.6
15 22 8.2
18 26 13
16 24 10

I 14 18 8.8
4.7 12 6.1

I
MW-253

<1 1 <1 <1
<0.5 <0.5 <0.5
<0.5 1.1 3
<0.5 1 1.5

I
<0.5 0.7 1.7
<0.55 0.5 2.2
<0.5 1.3 2.1
<0.5 1.5 1.9
<0.5 0.6 1.9

I <0.5 i.3 2.2
<0.5 1.6 3.2
<0.5 1.7 2.9
<0.5 1.3 2

I
<0.5 1.1 1.5
<0.5 2.2 2.4
<0.5 1.1 <0.5
<0.5 0.9 0.8
<0.5 1.7 3.2

I <0.5 1.1 <0.5
<0.5 1.1 <0.5
<0.5 1.6 1.3
<0.5 2.5 2 <0.5 <0.5 <0.5

I
<0.5 2.4 1.2
<0.5 2.6 1.3
<0.5 3.5 2.5
<0.5 2.3 <0.5
<0.5 3

I
<0.5 1.3 0.66

MW-307

I
2 3 2 <1
2.6 2.4 <1
2 4 <1 <1
2.2 3.7 <1

<2 4 <2 <2 <2

I A-17

.



Table A-2. Ground water analyses (ug/L) for volatlle organic compounds ln the

Location Total
1,1 1,2 1,1,1 1,1 1,2

Date Type PCE TeE DCE DCE TCA DCA DCA

MW-307 (contlnued)
02-JUN-88 RTN 11 40 10 <1 < <1 <1
05-DEC-88 RTN 15 180 6 <1 <1 <1 <1
31-MAY-89 RTN 15 140 6 <1 <1 <1 <1
01-DEC-89 DUP 26 190 4 <1 <1 <1 C
01-DEC-89 DUP 25 190 4 <1 <1 <1 <1
05-JUN-90 RTN 14 150 3.9 <0.5 0.6 0.6 <0.5
30-NOV-90 RTN 26 160 3 <0.5 <0.5 <0.5 <0.5
30-NOV-90 DUP 27 140 3 <0.5 <0.5 <0.5 <0.5
22-MAY-91 RTN 28 120 <1 <1 <1 <1 <1
22-MAY-91 DUP 27 110 <3 <3 <3 <3 <3
20-NOV-91 RTN 29 120 2 <1 <1 <1 <
24-MAR-92 RTN 50 140 3 <1 <1 <1 <1
11-JUN-92 RTN 34 100 <1 <1 <1 <1 <1
27-AUG-92 RTN 40 150 2.6 <1 1.7 <1 <1
20-NOV-92 RTN 48 110 2.3 <1 <1 <1 <1
29-MAR-93 RTN 59 110 3.7 1.7 <1 <1 <1
21-JUN-94 RTN 41 79 3.6 1.2 <0.5 <0.5 <0.5

MW-464
02-NOV-88 RTN 19 53 <1 <1 <1 <1 <1
17-MAR-89 RTN 21 61 <0.5 0.5 0.6 <0.5 <0.5
18-MAY-89 RTN 20 56 0.6 0.5 0.7 0.5 <0.5
09-AUG-89 RTN 14 42 0.3 0.7 1.1 0.8 <0.3
09-AUG-89 RTN 27 64 <0.5 0.5 0.7 0.8 <0.5
01-DEC-89 RTN 24 50 <0.5 0.8 <0.5 1 <0.5
27-FEB-90 RTN 24 52 <0.5 <0.5 1 <0.5 <0.5
06-JUN-90 RTN 32 72 <0.5 <0.5 0.7 <0.5 <0.5
06-JUN-90 DUP 29 66 <0.5 <0.5 0.6 <0.5 <0.5
24-AUG-90 RTN 20 42 <0.5 <0.5 <0.5 <0.5 <0.5
29-NOV-90 RTN 26 63 <0.5 <0.5 <0.5 <0.5 <0.5
27-FEB-91 RTN 25 69 0.5 1 0.5 1 <0.5
22-MAY-91 RTN 39 92 <0.5 1.5 <0.5 0.7 <0.5
08-AUG-91 RTN 31 78 <0.5 1 <0.5 <0.5 <0.5
20-NOV-91 RT 36 83 <0.5 1.1 <0.5 <0.5 <0.5
20-NOV-91 D P 36 84 <0.5 1.2 <0.5 <0.5 <0.5
24-t-1.AR-92 RTN 42 110 <0.5 1.6 0.8 <0.5 <0.5
27-AUG-92 RTN 28 79 <0.5 1.9 <0.5 0.88 <0.5
29-MAR-93 RTN 21 4 <0.5 <0.5 <0.5 <0.5 <0.5
20-SEP-93 RTN 12 35 0.8 <0.5 <0.5 <0.5 <0.5
17-FEB-94 RTN 16 46 <0.5 <0.5 <0.5 <0.5 <0.5

MW-551
01- OV-88 RTN <1 1 <1 <1 <1 <1 <1
17-MAR-89 RTN 0.5 2.2 <0.5 0.7 <0.5 <0.5 <0.5
31-MAY-89 RTN 1.4 3.1 <0.5 <0.5 <0.5 <0.5 <0.5
10-AUG-89 RT 1.9 4.7 <0.5 0.7 <0.5 <0.5 <0.5
01-DEC-89 RTN 2.4 3.7 <0.5 0.8 <0.5 <0.5 <0.5
27-FEB-90 RTN 3.6 4.4 <0.5 <0.5 <0.5 <0.5 <0.5
05-JUN-90 RTN 10 9.8 <0.5 1.4 <0.5 <0.5 <0.5
05-JUN-90 DUP 8.4 7.7 <0.5 1.5 <0.5 <0.5 <0.5
30-NOV-90 RTN 12 7.6 <0.5 1.7 <0.5 <0.5 <0.5
27-FE3-91 RTN 14 8 0.5 2 <0.5 <0.5 <0.5
22-MAY-91 RTN 26 15 0.8 3.4 <0.5 <0.5 <0.5
08-AUG-9 RTN 21 12 0.8 2 <0.5 <0.5 <0.5
20-NOV-9 RTN 28 16 0.6 2.8 <0.5 <0.5 <0.5
24-MAR-92 RTN 37 21 0.6 2.6 <0.5 <0.5 <0.5
27-AUG-92 RTN 38 19 <0.5 3 <0.5 <0.5 <0.5
29-M.l\R-93 RTN 29 5 1.2 2.4 <0.5 <0.5 <0.5
31-AUG-93 RTN 16 7.7 <0.5 1.6 <0.5 <0.5 <0.5
21-JUN-94 RTN 23 10 0.6 2.1 <0.5 <0.5 <0.5

MW-560
07-MAR-89 RTN <1 <1 <1 <1 <1 <1 <1
08-MAR-89 RTN
11-t-1.AY-89 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
18-AUG-89 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
30-NOV-89 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
06-FEB-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
07-MAY-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
19-JUL-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
09-0CT-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
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I TFG Area, recorded by Sepcember 15, 1994.

Carbon Locat lon

I
tetra- Chloro- Freon

chlorlde form 113 Benzene Toluene Xylenes

(conclnued) MW-307
<1 4 <1 <1 <1 <2

I 1 4 <1 <1 <1
1 4 <1 <1 <1 <1

<1 5 <1 <1 <1 <1
<1 5 <1 <1 <1 <1

I"
1 5.2 <0.5 <0.5 <0.5 <0.5
1 4.5 1 <0.5 0.8 <0.5
1 5 1 <0.5 <0.5 <0.5

<1 4 <1 <1 <1 <1
<3 4 <3 <2 <2 <3

I <1 4 <1 <1 <1 <1
2 5 <1

<1 1 <1
1.2 4.6 <1

I
1 3.6 <1
1.2 3.1 <2
0.6 2.6 0.6

I MW-464
8 20 20 <1 <1 <1

12 10 12
15 11 9.6
10 8.4 <0.6

I 17 16 14
11 17 10
12 20 8.6
19 31 7.7

I
17 28 7.2

9.8 17 5.7
11 18 6.2

7 14 8.5 <0.5 <0.5 <0.5
8.7 <0.5 12

I 6.6 12 5
6.7 22 8.5
7.3 22 9.2

12 22 8.1

I
10 20 <0.5

5.8 68 <1
8.3 15 1.8
7.5 10 2

I MW-551
<1 10 1 <1 <1 <1
0.9 9.2 2
1.3 5 <0.5

I 1.4 12 0.6
0.9 7 0.6
0.7 6.8 <0.5
0.9 14 <0.5

I
0.8 9.9 <0.5
0.7 7.6 0.9
1 6.5 2.5 <0.5 <0.5 <0.5
1 11 2.1

<0.5 6.7 1

I .3 7.5 1.2
1.5 10 3.1
:.4 8.5 4.7
:.4 7.7 2.5

I
4.9 2.3

0.7 5.4 2.7

MW-560

I <1 <1 <1 <1
<0.5 <0.5 <0.5

0.6 <0.5 <0.5
1.8 <0.5 <0.5

I
1.6 <0.5 <0.5
1 <0.5 <0.5
1.6 <0.5 <0.5
1.5 <0.5 <0.5 <0.5 <0.5 <0.5
1.2 <0.5 <0.5

I A-19

m



Table A-2. Ground water analyses (ug/L) for volatlle organlc compounds In the

Locatlon Total
1,1 1,2 1,1,1 1, 1 1,2

Date Type PCE TCE DCE DCE TCA DCA DCA

MW-560 (contlnued)
21-FEB-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
14-MAY-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
29-JUL-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
31-0CT-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
27-MAY-92 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
15-APR-93 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
20-APR-94 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MW-61B
31-JUL-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
31-JUL-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
29-NOV-90 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
19-MAR-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
22-MAY-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
OB-AUG-91 RTN <0.5 2.5 <0.5 <0.5 <0.5 <0.5 <0.5
20-NOV-91 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
11-JUN-92 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
20-NOV-92 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
lS-JUN-93 RTN <0.5 <0.3 <0.2 <0.4 <0.5 <0.4 <0.3
21-JUN-94 RTN <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

TW-11
22-APR-B3 RTN 13 120 <5 <5 <5 <5 <5
07-JUN-B3 RTN 10 66 <1 <1 <1 <1 <1
14-DEC-B3 RTN 19 120 <1 <1 5 <1 <1
29-MAR-B4 RTN 13 6B 5 <1 56 <1 <1
27-NOV-B4 RTN 11 72 <1 1 19 <1 <1
27-NOV-B4 RTN 12 70 <1 1 19 <1 <1
21-FEB-B5 RTN 15 72 <0.5 <0.5 17 <0.5 <0.5
21-JUN-S5 RTN B.6 32 2.5 <0.5 9.7 <0.5 <0.5
21-JUN-B5 RTN B 25 2.1 <0.5 7.4 <0.5 <0.5
05-SEP-B5 RTN 12 76 B.5 <0.5 39 <0.5 <0.5
04-DEC-B5 RTN 16 76 12 <0.5 100 <0.5 <0.5
24-FEB-B6 RTN 16 130 14 <0.5 55 <0.5 <0.5
20-MAY-B6 RTN 14 77 11 <0.5 27 loB <0.5
09-SEP-B6 RTN 14 110 9.3 <0.5 26 <0.5 <0.5
02-DEC-B6 RTN 12 110 7.B <1 22 <1 <1
29-JAN-B7 RTN <0.54 1.B <0.2B <0.4 1 <0.44 <0.31
29-JAN-B7 RTN 16 91 11 <0.5 13 <0.5 <0.5
01-JUN-B7 RTN 17 150 11 <1 17 <1 <1
01-DEC-B7 RTN 12 170 12 <1 20 <1 <1
27-MAY-BB RTN 9.6 91 B.3 <0.5 9.9 <0.5 <0.5
03-NOV-B8 RTN 8.4 86 6.6 <1 5.3 <1 <1
03-NOV-B8 RTN 5.3 60 5 <0.4 4.7 <0.4 <0.3
11-MAY-B9 RTN 6.9 64 4.3 <0.5 2.7 <0.5 <0.5
30-NOV-B9 RTN 6 37 2.9 <0.5 1.5 <0.5 <0.5
07-MAY-90 RTN 3.9 35 1.8 <0.5 1 <0.5 <0.5
09-0CT-90 RTN 3.1 34 <0.5 <0.5 0.5 <0.5 <0.5
30-MAY-91 RTN 2.6 32 0.6 <0.5 <0.5 <0.5 <0.5
27-MAY-92 RTN <0.5 25 <0.5 <0.5 <0.5 <0.5 <0.5
15-APR-93 RTN 1 14 <0.5 <0.5 <0.5 <0.5 <0.5

TW-11A
29-MAR-84 RTN <1 10 <1 <1 <1 <1 <1
16-MAY-B4 RTN <1 27 <1 <1 <1 <1 <1
20-NOV-84 RTN <1 13 <1 <1 <1 <1 <1
14-FEB-85 RTN <0.5 15 <0.5 <0.5 <0.5 <0.5 <0.5
18-JUN-85 RTN <0.5 11 <0.5 <0.5 <0.5 <0.5 <0.5
05-SEP-85 RTN <0.5 15 <0.5 <0.5 2.2 <0.5 <0.5
04-DEC-B5 RTN <0.5 16 <0.5 <0.5 <0.5 <0.5 <0.5
01-MAY-B6 RTN <0.5 11 <0.5 <0.5 <0.5 <0.5 <0.5
09-SEP-86 RTN <0.5 9.9 <0.5 <0.5 <0.5 <0.5 <0.5
01-DEC-86 RTN <0.5 11 <0.5 <0.5 <0.5 <0.5 <0.5
04-DEC-86 RTN <0.5 18 <0.5 <0.5 <0.5 <0.5 <0.5
04-MAR-87 RTN 1.9 11 <0.5 <0.5 <0.5 <0.5 <0.5
02-JUN-87 RTN <0.5 18 <0.5 <0.5 <0.5 <0.5 <0.5
01-DEC-B7 RTN <0.5 11 <0.5 <0.5 <0.5 <0.5 <0.5
27-MAY-88 RTN <0.5 S.4 <0.5 <0.5 <0.5 <0.5 <0.5
29-NOV-8B RTN <0.5 7 <0.5 <0.5 <0.5 <0.5 <0.5
11-~.AY-89 ETN <0.5 4.8 <0.2 <0.4 <0.5 <0.4 <0.3
11-Mll.Y-89 RTN <0.5 6 <0.5 <0.5 <0.5 <0.5 <0.5
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I TFG Area, recorded by September 15, 1994.

Carbon Locat~on

I
tetra- Chloro- Freon

chloride form 113 Benzene Toluene Xylenes

(cont~nued) MW-560
1.5 <0.5 <0.5 <0.5 <0.5 <0.5

I 0.6 <0.5 <0.5
1 <0.5 <0.5

<0.5 <0.5 <0.5
2.1 <0.5 <0.5

I
1.6 <0.5 <1
0.8 <0.5 <0.5

MW-618

I <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5

I <0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5

I
<0.6 <0.5 <0.6
<0.5 <0.5 <0.5

TW-11

I <5 36 <5 <5
<1 28 <1 <1
<1 30 <1 <1
<1 35 <1 6

I
<1 29 <1 <1
<1 30 <1 <1
<0.5 18
<0.5 6.7
<0.5 12

I 3.1 30 <0.5 <0.5 <1
<0.5 58 <0.5
<0.5 43
<0.5 32 <0.5

I
<0.5 28 <0.5
<1 28 <1
<0.55 <0.49 <0.62
<0.5 13 <0.5
<1 25 <1

I
<1 29 <1
<0.5 22 <0.5
<1 19 <1
<0.6 13 <0.6

0.6 11 1.5

I <0.5 8.1 <0.5
<0.5 5.2 <0.5
<0.5 4.4 <0.5
<0.5 3.9 <0.5

I
<0.5 0.5 <0.5

0.61 2.1 <1

TW-11A

I <1 8 <1 4
<1 13 <1 <1
<1 9 <1 <1
<0.5 6.6

I
<0.5 <0.5
1.5 10 <0.5 <0.5 <1
2.2 11 <0.5
1.2 5 <0.5
1.8 6.5 <0.5

I 1.8 8.2 <0.5
<0.5 13
2.2 8.3 <0.5
3.4 11 <0.5

I
3.2 11 1.6
1.5 10 <0.5
2 12 <0.5
1.9 8.5 <0.6
1.2 8.2 <0.5
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Table A-2. Ground water analyses (ug/L) for volat1le organ1c compounds 1n the

Locat;10n Total
1, 1 1,2 1,1,1 1,1 1,2

Date Type PCE TCE DCE DCE TC.". DCA DCA

TW-llA (cont1nued)
30-NOV-89 DUP 0.5 6.7 <0.5 <0.5 0.5 <0.5 <0.5
30-NOV-89 DUP <0.5 6.6 <0.5 <0.5 <0.5 <0.5 <0.5
09-0CT-90 RTN <0.5 8.5 <0.5 <0.5 <0.5 <0.5 <0.5
30-MAY-91 RTN <0.5 12 <0.5 <0.5 <0.5 <0.5 <0.5
31-0CT-91 RTN <0.5 9.1 <0.5 <0.5 <0.5 <0.5 <0.5
27-MAY-92 RTN <0.5 7.7 <0.5 <0.5 <0.5 <0.5 <0.5
26-0CT-92 RTN <0.5 9.1 <0.5 <0.5 <0.5 <0.5 <0.5
15-Jl.PR-93 RTN <0.5 4.2 <0.5 <0.5 <0.5 <0.5 <0.5
06-DEC-93 RTN <0.5 3.9 <0.5 <0.5 <0.5 <0.5 <0.5
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I TFG Area, recorded by September 15, 1994.
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Carbon
tetra­

chloride

1.7
1.5
1.9
2.1
1.9
2.4
2.8
1.7

<0.5

Chloro­
form

12
12
12
13
12

9.9
10

7.7
6.3

Freon
113

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<1
<0.5

Benzene
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Order No. 88-075
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ORDER NO. 88-075

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

WASTE DISCHARGE REQUIREMENTS FOR:

U. S. DEPARTMENT OF ENERGY,
and
LAWRENCE LIVERMORE NATIONAL LABORATORY
LIVERMORE
ALAMEDA COUNTY

UCRL-AR-116583

The California Regional Water Quality Control Board, San
Francisco Bay Region, hereinafter called the Board, finds that:

1. Lawrence Livermore National Laboratories (LLNL), operates a
research facility under contractual agreements with the
U. S. Department of Energy (DOE). Discharge is proposed to
be made under this Order onto adjoining DOE real property.
Lawrence Livermore National Laboratory and the U. S.
Department of Energy are hereinafter both referred to as
dischargers. For the purposes of this Order, DOE will be
responsible for compliance in the event that LLNL fails to
comply with the requirements of this Order.

2. The dischargers propose to discharge extracted and treated
ground water to land as part of a pilot stUdy extraction
test. The pilot test and proposed discharge are described
in the dischargers' technical report entitled "Proposal for
Pilot Ground Water Extraction and Treatment West of LLNL",
submitted December 24, 1987, and in the application for
NPDES Permit No. CA0029289,' dated August 3, 1987.

3. The pilot stUdy extraction test is intended to develop
desiqn criteria for preparation of proposed remedial
alternatives under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA, 1980) and the
Superfund Amendments and Reauthorization Act (SARA, 1986).
This pilot stUdy will include the construction and testinq
of three treatment systems, each receiving influent from on.
to three extraction wells, and is proposed to occur throuqh
May 1, 1990. Two of the treatment systems will discharqe
treated waste ground water to existing surface drainage
systems and are covered under NPDES Permit No. CA0029289.
The third treatment system (Treatment system A) will
discharge treated waste ground water to the ground at
locations not covered under the NPDES permit.

Remedial Design Report Nil. 5
May 1,1995I
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Remedial Design Rep0r! No.5
May 1,1995

UCRL-AR-116583

4. This Order will allow discharge of treated waste ground
water from Treatment System A to be discharged: to a
percolation pond (on adjoining DOE property) located
approximately 4000 feet southeast of LLNL's southwest site
boundary corner by pipeline from Treatment System A: to
land south of LLNL's property boundary (adjoining DOE
property) by general areal irrigation: or to LLNL site
property grounds vegetation by irrigation. One or a
combination of these proposed discharge methods will be
used by LLNL to dispose of extracted and treated ground
water. Treatment System A will receive influent from two
or three new extraction wells for a total flow of up to
144,000 gallons per day.

5. Soil and ground water beneath the LLNL site, and offsite to
the southwest, have been found to be polluted halogenated
organic compounds, primarily solvents such as trichloro­
ethylene and tetrachloroethylene, and petroluem
hydrocarbons. Suspected releases have occurred from onsite
landfills, storage facility spillage, underground tank and
pipeline leakage, and past discharges to the site storm
drain system.

6. Hydrogeologic investigation of the site and offsite soil and
ground water pollution continues, under CERCLA/SARA
requlations, in order to determine the full extent of
pollution and the extent and migration characteristics
of existing contaminant plumes.

7. proposed treatment of polluted ground water extracted as
part of the pilot extraction test study will be by air
stripping prior to discharge to the ground defined in
Finding 4. Treatment of the extracted ground water will
meet the effluent limitations as set forth in this Order.

8. The Regional Board adopted a revised Water Quality control
Plan for the San Francisco Bay Region (Basin Plan) on
December 17, 1986. The Basin Plan contains water quality
objectives and discharge prohibitions for the Livermore­
Amador valley and all of its subbasins.

9. The existing and potential beneficial uses for surface
waters in the Livermore-Amador ground water basin including
Arroyo Mocho, Arroyo Seco, Arroyo Las Positas, Arroyo de la
Laguna and their tributaries are:

a. contact and non-contact water recreation,
b. wildlife habitat,
c. ground water recharge, and
d. fish migration and spawning.

B-4



B-5

14. The Board, at a properly-noticed public meeting, heard and
considered all comments pertaining to the discharge.

10. The existing and potential beneficial uses of the ground
waters underlying the Livermore-Amador ground water basin
and its subbasins are:

2. There shall be n~ bypass or overflow of untreated or
inadequately treated waste ground water to waters of
the state from the dischargers' wastewater collection,
treatment or distribution facilities.

UCRL-AR-116583

IT IS HEREBY ORDERED, pursuant to the provisions of Division 7 of
the California Water Code and regulations adopted thereunder,
that the dischargers shall comply with the following:

A. PROHIBITIONS

1. The treatment, storage and discharge of treated waste
groundwater shall not create a nuisance as defined in
Section l3050(m) of the California Water Code.

13. The dischargers and interested persons have been notified of
the Board's intent to issue waste discharge requirements for
the proposed discharge and have been provided with the
opportunity for a public hearing and to submit their written
comments and recommendations.

a. municipal and domestic supply;
b. industrial supply,
c. industrial service supply, and
d. agricultural supply.

11. The LLNL site is located in the eastern portion of the
Livermore-Amador ground water basin, in the Spring and Mocho
I subbasins. This part of the Livermore-Amador ground water
basin is documented as a ground water recharge area in the
Basin Plan and in technical reports submitted by the
dischargers. One goal of these Waste Discharge Requirements
is to restore extracted and treated waste ground water to
the Spring and Mocho I ground water aquifers. The effluent
limits of this Order are not expected to adversely impact
the ground water in the Spring and Mocho I subbasins.

12. The project constitute. a minor modification to land and
such activity is thereby exempt from the provisions of the
California Environmental Quality Act in accordance with
section 15304, Title 14, of the California Administrative
Code. '

Remedial Design Report No, 5
May 1,1995I I
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Remedial Design Report No.5
May 1,1995

UCRL-AR-1l6583

3. No waste ground water shall be allowed to escape from
the designated disposal areas as either surface flow or
as airborne spray.

4. The discharge of waste other than treated waste ground
water, as defined in this Order, is prohibited.

5. The discharge of waste ground water to disposal areas
other than those stipulated in this Order is
prohibited.

6. For treated waste ground water discharged to a
percolation pond:

a. A minimum of 2 feet of freeboard shall be
maintained in the pond at all times to prevent
the threat of overflow.

b. The pond shall be adequately protected from
erosion and washout which may result from a
rainfall event having a predicted frequency of
once in 100 years.

7. For treated waste ground water discharged to the land
by irrigation:

a. No waste ground water shall be applied to the
irrigation area during prolonged periods of
rainfall or when soils are saturated.

8. For treated waste ground water discharged to LLNL site
vegetation by irrigation: .

a. The public shall be effectively excluded from the
irrigation disposal area by irrigation at night or
early morning when wind velocity is minimal.

b. The public shall be notified of the use of
treated waste ground water through use of warning
signs or similar to comply with this requirement.

c. No waste ground water shall be applied to the
irrigation areas during prolonged periods of
rainfall or when soils are saturated.

9. Discharge of waste ground water in any of the disposal
areas shall cease immediately when any prohibition or
specification is violated.

8-6



2. The waste ground water shall at all times meet the
following quality limits prior to disposal:

1. The discharge of waste ground water shall not degrade
the quality of any ground water suitable for domestic
use or cause an increase in any quality parameter that
would make ground water unsuitable for irrigation use.

compounds
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Remedial Design Rep0rl No.5
May 1.1995

B. Discharge Specifications

constituent
Metals
Antimony
Arsenic
Beryllium
Boron
Cadmium
Chromium +3
Chromium +6
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

Volatile organic Compounds
Total Volatile Organic

Compounds

Acid Extractable Organic
2,4-Dimethylphenol
Phenol
2, 4, 6-Trichlorophenol

Units

mg/l
ug/l
ug/l
mg/l
ug/l
mg/l
ug/l
mg/l
mg/l
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
mg/l

ug/l

ug/l
ug/l
ug/l

B-7
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Instantaneous
Maximum

1.46
500

0.68
7

100
1700

500
2
3

500
500

20
134
100
500
130

20

5

400
5
5



RemedieJ! Design RepllrI Nil. 5
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Base/Nuetral Extractable
1,4-Dichlorobenzene
Napthalene
Phenanthrene
Pyrene

c. Provisions

Organic Compounds
ug/l
ug/l
ug/l
ug/l

UCRL-AR-116583

5
620

5
5

1. The dischargers shall comply with all sections of this
Order immediately upon adoption.

2. The dischargers shall comply with a Self-Monitoring
Program as ordered by the Executive Officer.

3. The dischargers shall permit the Board or its
authorized representatives in accordance with
California Water Code section l3267(c):

a. Entry upon premises where a regulated facility
or activity is located or conducted, or where
records are kept under the conditions of this
Order:

b. Access at reasonable times to any records that
must be kept under the conditions of this Order;

c. Inspection at reasonable times of any facility,
equipment (including monitoring and control
equipment), practices, or operations regulated or
required under this Order; and

d. To sample and monitor at reasonable times for
the purpose ot assuring compliance with this
Order.

4. The dischargers shall maintain in good working order
and operate, as efficiently as possible, any facility
or control system installed or as modified to achieve
compliance with this order.

5. A contingency plan shall be developed outlining the
actions to be taken in the event effluent quality fails
to meet required standards. The plan must be submitted
for review, to the satisfaction of the Executive
Officer, prior to the startup of any disposal activity.

B-R
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Attachments:
A. site Map
B. Self-Monitorinq Proqram

File No. 2199.9026 (MDK)

6. In the event of any chanqe in control or ownership of
land or treatment facilities presently owned or
controlled by the discharqers, the discharqers shall
notify the succeedinq owner or operator of the
existence of this Order by a letter, a copy of which
shall be forwarded to this Board.

7. The discharqers shall file with the Board a report of
waste discharqe at least 120 days before makinq any
material chanqe in the character, location or volume of
the discharqe.

8. The Board will review this Order periodically and may
revise the requirements when necessary.

I, Roqer B. James, Executive Officer, do hereby certify the
foreqoinq is a full, true, and correct copy of an Order adopted
by the California Reqional Water Quality Control Board,· San
Francisco Bay Reqion, on May 18, 1988.

- tJ
~~7~AME~
r· Executive Officer

UCRL-AR-116583Remedial Design RepOrT No.5
May 1.1995
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SELF-MONITORING PROGRAM

FOR
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III. DEFINITION OF TERMS

II. SAMPLING AND ANALYTICAL METHODS

The principal purposes of a monitoring program by a waste
discharger, also referred to as a self-monitoring prog~am,

are:

UCRL-AR-116583

u. S. DEPARTMENT OF ENERGY
and

LAWRENCE LIVERMORE NATIONAL LABORATORY

1. Grab Sample is an individual sample collected in a
short period of time not exceeding 15 minutes. Grab
samples shall be collected during normal peak loading

1. To document compliance with waste discharge
requirements and prohibitions established by the
Regional Board.

2. To facilitate self-policing by the waste dischargers
in the prevention and abatement of pollution arising
from discharge of waste ground water.

Sample collection, storage, and analyses shall be performed
according to the 40 CFR 136 or other methods approved and
specified by the Executive Officer of this Regional Board.

Water and waste analyses shall be performed by a laboratory
approved for these analyses by the State Department of
Health Services (DHS) or a laboratory waived by the
Executive Officer from obtaining a certification for these
analyses by the DHS. The director of the laboratory whose
name appears on the certification or his/her laboratory
supervisor who is directly responsible for analytical work
performed shall supervise all analytical work including
appropriate quality assurance/quality control procedures in
his/her laboratory and shall sign all reports of such work
submitted to the Regional Board.

All monitoring instruments and equipment shall be properly
calibrated and maintained to ensure measurement accuracy.

Reporting responsibilities of waste dischargers are
specified in sections 13225(a) , l3267(b) , 13268, and
l3387(b) of the California Water Code and this Regional
Board's Resolution No. 73-16.

I. GENERAL

Remedial Design RepOrT No.5
May 1,1995
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conditions for the parameter of interest, which mayor
may not be during hydraulic peaks. It is used
primarily in determining compliance with daily maximum
and instantaneous maximum limits. Grab samples
represent only the conditions that exist at the time
the waste water is collected.

2. Flow Sample is the accurate measurement of the average
daily flow volume using a properly calibrated and
maintained flow measuring device. In this case, a
flow sample would measure the average daily flow from
Treatment system A, and into each of the disposal
areas.

3. Instantaneous Maximum is the highest measurement
for the calendar day.

4. site Map is a topographic-based map of suitable scale
to show features of interest and allow accurate scale
measurements to be made from the map.

IV. SPECIFICATIONS FOR SAMPLING AND ANALYSIS
The Dischargers are required to perform observations,
sampling and analyses as stipulated in the schedules of
Tables 1, 2 and 3, and in accordance with the following
conditions.

1. Influent
Samples of influent shall be collected on random days
at the frequency stipulated in Table 1. Samples shall
not include any sid.stream wastes or other influent
sources not covered under this Order. Deviation from
this must be approved by the Executive Officer.

2. Effluent

a. Effluent sampling shall be coincident with
influent sampling according to the schedule of
Table 1, unless otherwise stipulated. The Board
or Executive Officer may approve an alternative
sampling plan if it is demonstrated to the
Boardls satisfaction that expected operating
conditions warrant a deviation from the standard
sampling plan.

b. If any instantaneous maximum limit is exceeded,
the sampling frequency shall be increased to daily
until two samples collected on consecutive days
show compliance with the instantaneous maxim~m

limit.

B-14
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b. Water samples shall be taken one foot below thewater surface in the pond, and no less than twofeet from the bank.

c. The method of sampling shall be described in theself-monitoring report, and shall follow existingEPA or similar standards for impoundment sampling.

a. Pond sampling shall be coincident with influentand effluent sampling unless otherwise stipulated.As in section IV.2.a. above, an alternative planmay be approved by the Board or Executive Officerif warranted.

UCRL-AR-116583

4. Soil Sampling

a. Soil sampling may be coincident with influent,effluent and pond sampling. Samples shall betaken at specified points in the pond bottom,irrigated field and irrigated vegetation areas todetermine if any buildup of contaminants in thesoil is occurring.

b. Initial soil samples shall be taken for the pondand irrigated field disposal areas, at thelocations stipulated herein, upon adoption of thisOrder and prior to any discharge. These sampleswill be considered background level samples.Irrigated on site vegetation areas may be sampledinitially at a time prior to first discharge oftreated waste ground water.

c. The method of soil sampling shall be described inthe self-monitoring report, and shall followexisting EPA or similar standards for soilsampling.

d. Soil samples shall be analyzed for allconstituents represented in NPOES Permit No.CA0029289, Effluent Limitations, Section A.2.
e. Soil samples from the percolation pond shall betaken of bottom sediments and also in situ soilsat discreet depths. Soil samples from irrigatedareas shall also be taken from discreet depthsnear the ground surface and 1 to 1 1/2 feet belowground surface as described in section V.4.,below.

3. Percolation pond

Remedial Design Rep0rl No.5
May 1,1995
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5. Land Observations
Observations and measurements made of site conditions
at confined or unconfined waste qround water disposal
areas.

For confined disposal areas, or a percolation pond:

a. Measurement of freeboard shall be made at the
lowest elevation point in the dike or sidewalls
confininq the liquid waste qround water in the
pond. There shall be a minimum of 2 feet of
freeboard, or distance between the water surface
and lowest elevation point in the dike/sidewalls
of the pond. Freeboard shall be measured
routinely on a weekly basis, and more frequently
(ie., at least once daily) durinq periods of
intense precipitation.

b. Evidence of leakaqe, seepaqe, or overflow due
to erosion of confininq dike or pond sidewalls,
with the affected area shown on a site map with an
estimate of overflow volume.

c. Presence or absence of odor, its characterization,
source, and distance of travel.

d. Estimated number of waterfowl and other water­
associated birds in the pond area and vicinity.

e. Estimate of volume and rate of recharqe.

f. Weather conditions includinq averaqe air
temperature and total precipitation durinq the
interveninq time between samples to include the
day of samplinq.

For unconfined disposal. areas, or irriqation to field
or on site veqetation areas:

a. Evidence of waste water escapinq the disposal area
as surface runoff or spray, shown as affected area
on a site map.

b. Evidence of waste water pondinq and any mosquito
breedinq problem within irriqated area due to
excessive irriqation.

c. Presence or absence of odor, its characterization,
source, and distance of travel.

c. Estimate of volume and rate of recharqe.

B-16



V. DESCRIPTION OF SAMPLING STATIONS

f. warning siqns or notices adequately posted to
inform the pUblic of the disposal of treated waste
ground water by irrigation.

e. Weather conditions including air temperature,
total precipitation during the intervening time
between samples to include the day of sampling,
and estimated wind direction and velocity.

UCRL-AR-116583

8-17

At opposing points in the pond. Samples
of pond water shall be taken as noted in
the sampling specifications in Section
IV.3'. above.

At a point in ground water extraction,
collection and treatment, utilizing'
Treatment System A (located near MW­
103), immediately prior to treatment.
This is the same I-OOl station under
NPDES Permit No. CA0029289, therefore
the NPDES sample analytical results may
be reported in this self-monitoring
report according to the schedule of
Table 1.

Description

E-3

E-2

C-l, C-2

E-l At a point in the effluent conveyance
line immediately prior to discharge into
the percolation pond. If more than one
discharge point into the pond exists,
then additional effluent points will be
required.

At a point in the effluent conveyance
line immediately prior to discharge into
the field irrigation system.

At a point in the effluent conveyance
line immediately prior to discharge into
the irrigation to vegetation system.

3. Percolation Pond

I-OOl

2. Effluent

station

1. Influent

Remedial Design Report No, 5
May 1,1995
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4. ~

B-1, B-2

UCRL-AR-116583

Percolation pond bottom sediment samples
taken at opposing sides or ends of the
pond. Samples shall be taken of pond
bottom sediments to a depth no greater
than about 4 inches.

B-3, B-4

B-S to
B-'N'

Percolation pond in situ soil samples
taken at opposing sides or ends of the
pond, and adjacent to sample B-1 and
B-2 locations. Samples shall be taken
at a discreet depth of 1 or 1 1/2 feet
below the pond bottom.

At points spaced equidistantly around
areas of irrigation. Samples shall be
be taken in sets at the same or adjacent
locations, at discreet depths of about 4
inches and 1 or 1 1/2 feet for irrigated
fields, and 4 inches and 1 foot for
irrigated vegetation. Each sample set
shall represent about 25' of the area of
irrigated field, and an area greater
than 1000 feet square feet for irrigated
onsite vegetation.

5. Land Observations

L-l to
L-4

L-S to
L-'NI

Located at quarter-points of the pond
periphery. Observations shall be taken
in accordance with Table 2.

Located' at points equidistant around
periphery of irrigated areas. Points
shall be spaced at no greater than 400
feet.

VI. RECORDS TO BE MAINTAINED

1. written reports, calibration and maintainence records,
sampling and analytical records, and other compliance
records shall be maintained by the dischargers at their
facility. The records shall be available at the
dischargers' facility for a period equal to the length
of this Order. The retention time may be extended due
to unresolved litigation or by request from the
Regional Board or U. S. Environmental Protection
Agency, Region IX.

B-IX
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2. Tabulation of flow data to include total flow volume
per day and minimum/maximum daily flows.

3. Tabulation of treatment system bypassing or accidental
waste spills shall be maintained and for each occur­
rence shall include: contaminant involved; quantity;
length of time; cause; spill prevention/control plan in
effect: effects: corrective measures taken: agencies
notified.

VII. REPORTS TO BE FILED WITH THE REGIONAL BOARD

1. Report of Permit Violations
In the event the dischargers violate or threaten to
violate the conditions of the waste discharge
requirements, the dischargers shall notify the Regional
Board office as soon as they or their agents have
knowledge of the incident. Notice by telephone may be
made to (415)464-1255, with a written confirmation
report forwarded within 7 working days of telephone
notification. The written report shall include the
information stipulated in Section VI.3. above.

2. Self-Monitoring Reports

a. Written reports shall be filed regularly for each
month, and shall be submitted by the fifteenth day
of the following month. The reports may be
included as part of the monthly 'reports required
under NPDES Permit No. CA0029289.

b. written reports shall include:

1) Letter of Transmittal - discussions of permit
violations for the past month to summarize
details required in Section VI.3. above, and
a of proposed corrective schedules for
previous violation. The letter shall be
certified as to veracity and correctness by
signature of an authorized representative or
responsible official of the dischargers' •

. 2) Data - to include flow data, sampling
methodologies, analytical results for the
sampling schedule of Table 1, and
observations in accordance with Tables 2 and
3. Analytical results shall be presented in
tabular form by station, date and type of
sample.
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4)

3) Compliance with standard Observations ­
completed forms for Tables 2 and 3 shall
accompany the self-monitoring report.

Site Map - a site map for all disposal areas
shall accompany monthly reports showing
locations of sample and observation stations,
and any violation locations and effects.

c. Sampling Data Summarv
A copy of the monthly self-monitoring report
shall be submitted to the EPA's Superfund
Division. Send reports to:

a) Executive Officer
California Regional Water Quality

Control Board
San Francisco Bay Region
1111 Jackson Street, Room 6000
Oakland, California 94607

b) Regional Administrator
u. S. Environmental Protection Agency
Superfund Division
215 Fremont Street
San Francisco, California 94105

3 • Annual Reporting
By January 30 of each year, the dischargers shall
submit, in place of the end of the year monthly report,
an annual report to the Regional Board covering the
previous calendar year. The report may be part of the
annual report submitted in compliance with NPDES
Permit No. CA0029289. ' The report shall contain both
tabular and graphical summaries of the monitoring data
obtained during the previous year. In addition, the
report shall contain a comprehensive discussion of the
compliance record and the corrective actions taken or
planned which may be needed to bring the dischargers
into full compliance with the waste discharge
requirements.

I Roger B. James, Executive Officer, hereby certify that the
foregoing Self-Monitoring Program:

1. Has been developed in accordance with the procedure set
forth in this Regional Board's Resolution 73-16 in
order to obtain data and document compliance with. waste
discharge requirements established in Regional Board
Order No. 88-075.

B-20



3. May be reviewed at any time subsequent to the effective
date upon written notice from the Executive Officer or
request from the discha:t'gers, and revisions will be
ordered by the Executive Officer.

2. Is effective on the date shown below.

Disposal Area Location Map
Sample Stations For A Typical Percolation Pond
Table 1
Table 2
Table 3

Attachments:

UCRL-AR -116583

~'tWt(
~ ROGER B. JAMES

Executive Officer

B-21

Effective Date: May 18, 1988
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SAMPLING STATIONS FOR TYPICAL PERCOLATION POND
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Table 1
SCHEDULE FOR SAMPLING, MEASUREMENTS, AND ANALYSIS

LAWRENCE LIVERMORE NATIONAL LABORATORY, AND
U. S. DEPARTMENT OF ENERGY

sampling
station

E-l to C-1, B-l, B-3, B-5 to L-l to
1-001 E-3 C-2 B-2 B-4 B-N L-N

==============================-=================================
sample
Type

Flow Rate
(mgd)

Fish Tox'y (1)

Turbidity (2)

pH, units

Temperature, C

Metals (3)
mg/l, kg/day

G

D

M

I/S

G

D

Q

Q

M

M

I/S

G

S

S

BS

B/A

BI

B/A

BI

B/A

o

Gross alpha/
gross beta
particles,
tritium

All Applicable
Standard
Observations

EPA 8040, uq/kq

EPA 8240, ug/kg

EPA 8270, ug/kg

EPA 601
ug/l, kg/l

EPA 624
ug/l, kg/l

EPA 602 & 625
ug/l, kg/l

Chlorides

I/A

W/M D/W

I/A* I/A*

I/A I/A

Q Q

s

Q

I/A*

I/A

Q

0-24

B/A B/A

B/A B/A

B/A B/A

B/A B/A

B/A

B/A

B/A

B/A

w
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LEGEND FOR TABLE 1

Table 1 (continued)
SCHEDULE FOR SAMPLING, MEASUREMENTS, AND ANALYSIS

Notes
(1) Fish Toxicity, 96 hours, survival in undiluted waste
(2) Jackson turbidity units
(3) Metals to include: antimony, arsenic, berrylium, boron,

cadmium, chromium (total), copper, cyanide, iron, lead,
manganese, mercury, nickel, selenium, silver, thallium, zinc

UCRL-AR-1l6583

D/W • daily for the first week
then weekly

W/M • weekly for the first 4
weeks, then monthly

I/A - one sample during the
first week of discharge,
then annually

I/S - one sample during the
first week of discharge,
then semiannually

Types of Samples
G - grab
BS - soil samples of pond

bottom sediments
BI • soil samples of in situ

soil below pond bottom or
in irrigated areas

o = observation

Frequency of sampling
D = daily, once each day
W - weekly, once each week
M - monthly, once each month
Q - quarterly, once each March,

June, September and December
S - semiannually, twice each year
B/A • one sample immediately

prior to discharge, then
annually

Types of Stations
I = influent
E - effluent
C - receiving water
L = pond embankment or

irrigated area periphery
B = soil sample at pond

bottom or in irrigated
area

Remedial Design Repllrl Nil. 5
May 1,1995
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Table 2
LAND OBSERVATIONS AT PERCOLATION POND

DISCHARGERS' SELF-MONITORING REPORT

UCRL-AR-116583

1. Dischargers: u. S. Department of Energy, and
Lawrence Livermore National Laboratory,

2. Reporting Period: Month~ _ year _

3. circle dates treated waste
percolation pond: 1 2 3
14 15 16 17 18 19 20
29 30 31

ground water discharged to
4 5 6 7 8 9 10 11
21 22 23 24 25 26 27

12
28

13

4. Total flow volume for reporting month: gallons

5. Estimated recharge:

6. Weather conditions: Average Air
Temperature, _

Total
Precip _

7. Estimated number of waterfowl in pond vicinity:

8. Required weekly land observations, in feet for freeboard and
'yes' or 'no' for other observations, for weeks of reporting
month:

Weeks for Reporting Month
Date and Time

Feet of freeboard

Evidence for leakage
or overflow

Odor from waste water

9. If less than 2 feet of freeboard or yes to any of above, a
written report shall be submitted as per section VII.1.,
Self-Monitoring Program.

10. I certify that the information in this report, to the best
of my knOWledge, is true and correct.

Inspector
signature _

D-26

Date, _



Date and Time

£3-27

Odor from waste water

Warning signs posted

UCRL-AR-1l6583

Wind
Velocity _

Year _

________ gallons

ground water discharged to land
5 6 7 8 9 10 11 12 13
21 22 23 24 25 26 27 28

Total
Precip _

Month _

u. S. Department of Energy, and
Lawrence Livermore National Laboratory,

Table 3
LAND OBSERVATIONS IN IRRIGATED AREAS

DISCHARGERS' SELF-MONITORING REPORT

Weather conditions:
Average Air
Temperature, _

Total flow volume for reporting month:

circle dates treated waste
by irrigation: 1 2 3 4
14 15 16 17 18 19 20
29 30 31

Dischargers:

Reporting Period:

Escape waste water,
as surface flow or
spray

Evidence for ponding
or mosquito problem

Inspector
Signature. Date _

Weeks for Reporting Month

8. If yes to any of above, a written report shall be submitted
as per section VII.1., self-Monitoring Program.

9. I certify that the information in this report, to the best
of my knowledge, is true and correct.

7. Required weekly land observations, as 'yes' or 'no', for
weeks of reporting month:

6.

5. Estimated recharge:

4.

1.

3.

2.

Remedial Design Reporl No.5
May 1,1995I
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The California Regional Water Quality Control Board, San Frandsco Bay Region, (hereinafter the
Board) finds that:

Remedial Design Repor{ No.5 UCRL-AR-116583
May 1,1995 CALIFORNIA REGIONAL WATER QUAUlY CONTROL BOARD

SAN FRANCISCO BAY REGION

7. Volatile organic compounds (VOCs) in the groundwater occur in large but relatively diUuwo
plumes that underlie about 85" of the LLNL site and cover a total of about 1.1 miles. VOC
plumes are from 30 to 100 feet thick and are rarely found below a depth of 200 feet. VOCS N~C'

migrated offsite in two areas: about 2,.500 feet west of Vasco Road onto private property anJ
about 800 feet lOuth of the South East Corner Area onto DOE property used by Sand I.
Laboratories.

1. Lawrence Livermore National Laboratories (LLNL) operates a research fadlity under
contractual agreements with the US. Department of Energy (OOE). LLNL and OOE are both
hereinafter referred to as dischargers. For the purposes of this Order, DOE will be responsible
for compliance in the event that LLNt fails to comply with its requirements.

2. Bya report dated April 1991, the dischargers have applied for a revision of their current waste
discharge requirements to include groundwater disposal/recharge via an infiltration trench and
injection wells. 1bese requirements will be permitted uncler the National Pollutant Discharge
Elimination System.

3. Hazardous materials have been used, stored, and disposed of on the property since it was first
used by the federal government in the 1940's as a Naval Air Station, and later as a reseArch for
DOE and its predecessor, the US Atomic Energy Commission.

... Soil and groundwater beneath the lite are polluted with chemicals and solvents that have
either current or historical usage onsite. These pollutants include trichloroethylene, 1,1,1­
trichloroethane, tetrachloroethylene, 1,1-dichloroethylene, 1,l-dichloroethane, carbon
tetrachloride, and other halogenated and petroleum hydrocarbons.

S. Suspected sources of hazardous waste releases are fonn onsite landfills, Ipillage from outdoor
storage faalities that existed throughout the lite, leakage from underground storage tanIcs and
pipelines, and past ditcharges to the LlNL storm drain system. Hazardous waste releases from
CUlTel\t research or maintenance activities is not presently ongoing.

6. More than 300 monitoring wells have been instalJed by the dischargers, both onsite and offsite.
Groundwater monitoring data indicate that the groundwater is polluted in leveral locations
beneath the site and that a plume of poUuted groundwater extends offsite from the southwest.
flowing in a northwesterly direction.

RECCIVED

JUN 28 1991

H!'.'mo~~~~H1T t l Pi?orfCTlON DEPT.
h~'j."G"\Ml~(Al RESTORATION DIV

ORDER NO. 91-091
"',..OES NO. CA0029289

WASTE DISCHARGE REQUIREMENTS FOR;

t.: 5. DEPARTMENT OF ENERGY
And
LA WRENCE LIVERMORE NATIONAL LABORATORY
LIVERMORE, ALAMEDA COUNTY
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Remedial Design Reporr No.5 UCRL-AR-116583

8. May1h/;1*rmit covers leveral investigative and remedial activities that will generate treated
groundwater as waste. 1bese ae:tivitie5 are proposed to be conducted in both oNite and offsite
areas, and include:

Short Term Pi"hlr:sC

a. Routine sampling -

b. Well development -

c. hydraulic testing -

Lon, TenD Pischl,.

a. Pilot study pump test -

b. remedial treatment -

3 to. 5 well bore volumes removed from
monitoring wells prior to obtaining regular
groundwater wmples for water quality
analyses

preparation of new monitoring wells

1 hoW' to 2 day pump tests

long term pump test to develop remedial design
criteria

IUbject to approval by EPA, but may consist of
groundwater extraction and treatment 'prior to
discharge at effiuent limitations Nt by this
Order.

9. Waste generated from routine sampling, wetl development, and hydraulic testing wiD reach
flows ranging from approximately 800 to 40.000 ,allons per day <aPeS). n.e.e activities will
most likely occur on an intennitlent balis, but if all three activities are conducted
simultAneously lNXimum flows may reach approximately 51,000 JPd.

10. Presently, two pilot ltudy treatment fadUties discharge about 180,000 cpd of treated
wastewater. Of the 180,000 ,allons, 144,000 will be dilCharled under Nparate Waite
Discharge Requirements. When a permanent remedial alternative is M1ected by EPA, and it
consists of groundwater extraction and treatment,~al treatment may reach an antidpated
total flow of approximltely 5(M,lXX) 1J'd- .

11. Treated wute groundwater will be dilCharpcS to the pound, 110 ItOrm .ewers which flow into
Arroyo Seco or Arroyo Lu Positls, or directly into the arroyos. When~ is sufficient Itorm
water flow in the arroyos, treated groundwater may flow through Alameda Creek into into s.n
FrAnCisco Bay north of the Dumbuton Brid._

12. ltNL proposes to discharge treated waite poundwater to an infiltration trench west of
Creenville Road in southem lLNL, and injections wells located 100 feet south of MW-641. The
infiltration trench and injection wells will serve to expedite groundwater cleanup,
hydraulically control existing vee plumes, minimize antidpated water table decreases, and
conserve groundwater re5OUJ'CeS.

13. The portion of the Uvennore-Amador Valley Foundwater basin which llNl occupies, part of
the Spring and Mocho J lubbasins, is recognized as a Ifoundwater recbarle area in the San
Francisco &y Basin Plan and in technical reports submitted by the dilChaflel'S. One ,oal of
this Order is to maximiu mention of discharged groundwater within the Spring and Mocho I
subbasins.
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14. . 11\15 Order willanow discharge 01 treated groundwater directly to the ground surface, into th~
surface drainage system (surface drainage dw\nels, stann drains, Arroyo Seco, or Arroyo ~s
Positas), into an infiltration trench, or in~ion wens. Discharge from the pilot study
treatment systems wiU be allowed under this permit until a permanent remedial alternative is
selected by EPA.

15. The Board adopted a reviled Water Quality Control Plan (Basin Plan) for the San Francisco
Bay Region on December 17. 1986, The Basin Plan contains objectives and discharge
prohibitions {or the Uvermore-Amador Valley and lts subbasins.

16. The existing and potential benefic.l uses for surface waters in the livermore-Amador Vaney
groundwater basin including Arroyo Mocha, Arroyo Seco, Arroyo las Positas, Arroyo de 1.
laguna and their tributaries are:

a. Contact and non<ontact water reaeation,
b. Wildlife habitat,
c. Croundwater recharge, and
d. Fish migration~ lpawning.

17. The existing and potential benefidal uses for pundwater underlying the Uvermore-Amador
VaDey groundwater basins and its subbasiN are:

a. Municipal and domestic supply.
b. Industrial supply,
c. Industrial lervice supply, and
d. Agricultural supply.

18. The Basin Plan prohibits discharge of wastewater which hal "particular characteristics of
concern to beneficia) UIIS":

a. "at any point where the wastewater does not receive I minimal initial dilution of It
Ieut 10:1 or onto any nontidal water, dead1ftd lIough, similar confined wa.ter, or any
immediate tributary thereor', and

b. "to Alameda Creek (watershed) where no natural flow occurs."

19. The Ba.sin Plan aDows for exemptiON to the prohibitioN referred to in Fandinl18 above when
it can be demonstrated that I net environmental benefit can be derived u a result of the
discharge.

20. LlNt's discharge can be exempt from the Basin Plan prohibition because it is an integral part
~f a program to clean up contaminated groundwater and thereby produces a net environmental
benefit. Receiving water concentrations are expected to be below levels that would affect
beneficial uses. Should studies indicate unanticipated chronic effects, the Board wiD review
the requirements of this Order based upon Receiving Water Umitations B.l.e.

21. The Basin Plan prohibits discharge of "all conservative toxic and deleterious substances, above
those levels which can be achieved by • program acceptable to the Board, to waters of the
Basin." Th~ dischargers' pundwater extraction and treatment Iystem and associated
operation, maintenance, and monitoring plan constitutes an acceptable control program for
minimizing discharge of toxicants to waters of the State.
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22. Effluent bnutahons of thIS Order are based on the Basin Plan, State plans and poliCIes, US.
Environmental Protection agency guida.nce, and best engineering and geologic judgement as to the
best available technology that is economically achievable.

23. The issuance of waste discharge requirements (or this discharge is exempt from the provisions
of Chapter 3 (commencing with Section 21100) of Division 13 of the Public Resources Code
(CEQA) pursuant to Section 13389 of the CalifornY Water Code.

24. The Board has notified the dischArgers and interested agencies and persons of its intent to
reissue waste discharge requirements for the discharge and has provided them with the
opportunity for a public hearing and an opportunity to submit their written views and
recommendations.

25. The Board, in a public meeting, heard and considered all comments pertaining to tM dischArge.

IT IS HEREBY ORDERED that the dischargers; in order to meet tM provisions contained in Division 1
of the California Water Code and regulations adopted thereunder, and the provisions of the Clean
Water Act and regulations and guidelines adopted thereunder; shall comply with the foUowing:

A. EFFLUENT UMITAnONS

1. Arty effluent discharged to the around IUrface onIiae 1haU:

a. not exceed 10,000 gallons per day,

b. be treated before discharge to meet concentrations of Jess than two times the action
level for each compound specified by the California Department o( Health
Services, and

Co be less than 100 ppb of total volatile orpnic compounds.

2. The effluent at the point of discharge to Arroyo Seco, Arrayo Las POlito, lurface
drainage channels, Itorm drains, lLNL infiltration trench, or lLNl injection wells shall
not contain constituents in Dceu of the foIIowiftI:

Comtttpcnt

MetaJs
Antimony
Arsenic
Beryllium
BolOn
Cadmium
Chromium, Total
Ovomiwn+6
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
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1460
20
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5

50
11
20

3000
5.6
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1
1.1

100
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RECEIVING WATER UMITAnONS

a. floating, suspended, or deposited 1'NCf0000pic particulAte matter or foam;

1. The discharge of wastes shall not cause the followi"l conditions to exist in waters of the
State at any place:

UCRL-AR-116583

5

Qj

4
2

5

15

2.3
130
58

ugll

ug/1
ugll
ugIl

Ethylene Pibromide
As identified by
EPA Method 5(M

PoJ)'DucJear Aromatic H)'drocarbons
Total, as identified by
EPA Method 610 or 625 ugIl

TQtal VOCs

VQlatile arpNe: Compounds <vOCsl
~ ugll
TetrachlQroethylene ugll
Vinyl ChlQride ugll

TQtaI VOCs include but are nQt limited to:

Benzene, BrQmQfQrm, Carbon TetrachlQride, ChIQrQbenzene,
ChlQrQdibrQmQmethane, ChlQroethane, ChlQrQfQrm, 1,1­
DichlQroethane, 1,2-DichIQrQethane, Ethylbenzene,
TftrachlQroethylene, Toluene, trans-1,2,-DichIQroethylene, 1,1,1­
Trichloroethane, Trichloroethylene, trichloronuoromethane,
Xylene<.), and Vinyl Chloride.

Total J'ctroleum HydngdpN
As identified by modified
EPA Method 8015

IutlNeu". Add. and Patic;idc Cpmppund.
Per constituent, a.
identified by EPA
Method 610 or625 usII

3. The pH of the dilcharp shaD not exceed 1.5 nor be leu than 6.5.

. ~ In any representative let of samples, the dilCharp of wastes WII meet the following
limit of quality:

TOXICITY: The IUrvival of test fishes acceptable to the Executive Officer
in 96-hour bioaSNYS of the effluent as discharged shaD be a
median of 90., survival and a 90 percentile value of not less
than 7()41, lurvival.

Remedial Design ReJ!.or( NO.5
May 1, 1995 Stiver
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b. bottom deposits or aq\gtic growths;

c. alteration of temperature or apparent color beyond present natural backgTound
I~vels;

d. visible, floating, suspended, or deposited oU or other products of petroleum Origin;
and

e. toxic or deleterious substances to be present in concentrations or quantities which
will cause deleterious effects on aquatic biota, wildlife, or water fowl, or which
render any of these unfit for human consumption at Jev~ls agt~ in the receiving
water or as a result of biological COncentrltions.

2. The discharge of Wlste shlD not cause the following limit to be exceeded in waters of the
State within one foot of the water surface:

pH: The pH shan not be depressed below 6.5 nor raised abov~ 8.5, nor
aused'to vary from normal ambient pH Jevels by mo~ than o.s pH
units.

3. nus discharge shaD not cause I violation of any applicabl~water quality standard for
receiving waten adopted by the Board or the Stat~ Wlter Retources Control Board as
required by the Federal Wlter PoDution Control Ad and regulations adopted thereunder.
U more stringent applicable water quality standards are promulgated or apprond
punuant to Section 303 of the Federal Water Pollution Control Ad or amendments
thereto, the Board wiD revise and modify this Order in accordance with th~ more
stringent ItIndards.

C. PROVISIONS

1. Th~ dischargers shall comply with aD sections of this Order immediately upon adoption.
For the purposes of enforcing tNs Order, DOE shall be responsa"te for achieving fuD
a>mpliance with this Order within 60 days of the Executive Officer's ddennination that
LLNL has faDed to comply with the requirements of this Order.

2. The dilChargen MaD comply with the .elf-monltorinl pt'OIflll\ II adopted by the Board
and u may be amended by the Executive Offit'er.

3. Board Order 90-106 is hereby relCinded.

... . The dischargers shall notify the Board 11 the Self-monitoring program results indicate,
or if discharge or II\Y activity (to includ~ an lite investigation activity) has occurred or
win occur which would result in the discharge of any toxic pollutant which is not limited
by this Order.

5. Discharge of I:r'8ted groundwater to the ground lNIy occur only:

a. within LLNL legal site boundaries whil~ conducting routin~ umpling, well
development, or hydrlulic testing,

b. if the total effluent volulI¥ does not ~ceed 10,000 gallons per day,
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, c. if the total VOCs in the discharg~ do no exceed concentrations of two times the

action level for each compound specified by tM California Department of Health

Services, or does not exceed tM limit under Effluent Limitation A.t, and

d. in offsit~ areas while conducting routine sampling, weD development, or hydraulic

testing if it has been shown that tM pumped water contains VOC concentrations

less that those listed in Item •.2 and permission is obtained from the owners.

6. Discharge of treated wast~ groundwater to the stonn sewers may occur only:

a. within LLNL legal site boundaries,

b. in offsite areas if the discharge point to a wlterway can be identified, and a

receiving water sampl~ point is established (if the new discharge point is

downstrelm from 111 existing receiving water sample points) as discussed under

item I.e., Part S, Self-monitoring program.

c. for any investigative or remedial activity that generates effluent at all volumes,

and

d. if the discharge complies with all Effluent Umitaticml.

7. Discharge of treated waste groundwater to the Arroyo Seco, Arroyo Las Positas, LLNt

infiltration trench, or LIJIJl injection wells may occur only:

a . iI'\ offsite or onsite areas,

b. for any investigative or remedial activity that generates effluent at all volumes,

and

c. if the discharge complies with aU EHJUtftt Limitations.

8. Total diJcharp from aU pOot ttudies treatment IYstemI sha1J not exceed 360,000 pIlons

per day. Discharge from the pilot studies will be aUowed under this pennit until I

Record of Decision for final remediation has been reached. .

9. Efflutftt generated from treatment Fadlity A. shan not be discharged at any point of the

aITOY0 that aoues or is upstJum of the main body of the oIftite plume unJeu the chlMel

is lined tIO prevtftt infiltration from the point of ditcharp doWNtrelm through the body

of the plume. Discharge from treatment FadJity A. will be managed under .parate

Waste Di5clw'ge Requirements. .

10. Any discharge to a location other than the discharge point(s) specified in Provisions 5

through 7 of this Order, or discharge of any hazardous constituent, will require a

modification of this Order or submission of I second NPOES application.

11. For additional injection wells, the discMrgers must submit a report describing weJl

10Citions, well constNction, and other information to show that dilCharg~ from the

additional wells have adequate hydraulic control and monitoring. This report shall be

to the satisfaction of the Executive Officer.

12. The dischArgers shan comply with an items of the atUlched '"Standard. Provisions at

Reporting Requirements, and Definitions dated December, 1986 except items A.l0, B.2,

C8,and Cll.
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13. This Order expil'eS June 18, 1996. The dischargers must file a report of waste discharge in

accordance with Title 23, Chapter 3, Subchapter 9 of the California Administrative Code

no later than 180 days in advance of such expiration date as application for issuance of

new waste di5chaTge requirements.

14. This Order is issued to the dischargers in support of investigation and cleanup activities

undertaken pursuant to the Comprehensive Environmental Response, Compensation, and

Uability Ad (CERCLA), as amended. Pursuant to CERnA, all response actions taken by

the dischargers must be consistent with gUidelines, rule regulations, and criteria

developed by the EPA. Issuance of this Order does not constitute approval by the State of

California or EPA for any response activities. This Order is meant to fadlitate the

investigation of the extent of pollution, the evaluation of potential remedies, and the

initiation of any selected remedies by specifying the manner in which waste groundwater

from investigation and cleanup activities may be discharged.

15. This Order shall serve IS a National Pollutant Discharge Elimination System permit

pursuant to Section 402 of the Oean Water Ad or amendments thereto and shall become

effective 10 days after the date of its adoption provided the Regional Administrator,

EPA has no objection. If the Regional Administrator objects to its issuance, the permit

shall not be effective until such objection is withdrawn.

1, Steven R. Ritchie, Executive Officer, do hereby certify that the foregoing is a full, true, and correct

copy of an Order adopted by the California Regional Water Quality Control Board, San Francisco Bay

Region on June 19, 1991.

Attachments:
• . Standard Provisions. Reporting Requirements, Dec 1986

b. Self-Monitoring Program
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CALtFCRaA ~aau. to.Tm~ c::ama.~
SAN !1WICISCD MY RmI~

a:x::D1BER 1986

SDNDt\RD PR7JISICIG AND REIKI'Ct.LlG~

A. General Prc:wisiaw

1. All Prcwu:i.cm and~~ IIR'ly t.o all m;ulatad~
unl..~mtm.

2. Neither tba traatMnt ncr the discharge of pollutanta ahall crute a
pollut1cn,~ or DJisan:le as daf1Jw:! by sect.1an 13050 of the
0l11fam1a WIIt.trr o::xa

3. 'lba~ all taka all reucnlble~ to JI1n1m1za or prevent ert'J
cUachar;e in violaUan of t:h1.a cmSar aid pamit 1IIbich baa a re&80nable
lika11bocd ot adversely atfec:t1n; pml1c health or the env1ranment,
in:l1.l!1n) -.:h aooeleatad ar 1d:Ut.1cnal B::n1tc:1r'1J'q u nquestad tri tba
R8qi.cna1 Bcmd or EDaztiva ott1car t.o det:az:m1nI the natura cd iJIpct of
the violat.ic:l\. t40 CD 122.41(CS)]

4. All~ autbca:'izC by th1a am.r shall be ClCIW1stc'lt with the tems
am ccn11t1aw of W. 0t'dE.

s. Pursuant to Env1.ranmanUl Protct1cn Iqc'cJ ngulat.1cns the~
IlUSt notify the ~1anal Board .. .con aa it knows or baa rauon to
be11ave (1) tbat tt.y lave~.or e;--=t to~ ua or IIIU'Utactma of
a pollutant. J:Ot 1tpnbld 1n tbI pwmi:t IIR'l1cat1cn, or (2) a~ of
t.cDd.c,pollut:ant8 nat lDlit.ed by th1a pemit baa cocmre:1, or will cx:cu:r,
in CX1uceub:art:icIw that GX:'Md the l1mta specific 1n 40 c:nt 122.42(&).

6. If a tex1c effluent atandard OZ'.prabib1tian (1ncludinq any achedule of
compliance ~if1ed in auc:h efflUClt ataMarc1 or prohibition) i.
establiahe& under section 307 (a) of the Clean Watar Act, or~
thereto, far a taxic pollutant Vb1dl 1a presctt in the diacbarqe
autbca:'izC hara1n an::t u:h IItIrdard or pt"Ch1biticn ia -=-~ than
artt limitaticn upcn u:h pollutant in a !aU'd edqU:! Otder,~
lUSt a::aply with tha ,., IItIrdard ar pt"Ch1biticn. tha Board will reviR
or modify the Order in accardance with web toxic effluent stanclard or
prchibltica cd so natity the~.

7. If mora IIt:riJIJmt appl1.cabla ..ter cpa.lity~ are appLovecl p:suant
to section 303 of the Clean watar Act, or I.IIanC!mentil thereto, the
~ -.mt ~y with tha ,.,~ 'lba IOU'c! will reviM and
mr:x:tify this order in acco:dancII with ax:h 1Im'8~ atan:!ards.

8. ~~ of artt radioloqical, c:b!m1c:al, or bioloqical warfare &gm1t
waste is prchibited..
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9. Solida 81:crage prior to tinal clt.poaal ahall be ..inta1ned to ainiaiz.
nmott, to prav~ laacb.in;, ancl ahall camply with all nqu.1.raanta
ccntaiMd in Title 23, ~ptar 3, SQl:)chapter 15 ot the C&11fomia
~".Q:dI.

10. All tacUit:l.88 \-.d far 1:ranIip:Irt, 1:aaa.m:, or disposal of vastas shall
be acleqwltaly protected aga1Mt overflaw Dr tesbnut as th. result of a
l~~t1CCIL

11. Q)llactic:ln, t:I:M'llMIlt, IItCz89a ms d18pOMl~ mall be cpcata:l1n a
manner that preclucles pmlic cantact with wastewater, except Where
acludin) 1m pmlic a inlR=cpa:1ata, wamin;~ shall be pc:st.C.

12. Q)llected~,sl~, 8ft! otM.r mljda~. f1'aI liquid 1IIUtes
-.11 be eli ...,: 1 ~ af £ a l~ pa1nt of d1spc-l, m! 1n aca:m:sanc. with
the~ or C3Bptc 15 at title 23 af the califaz:nia~
o:xsa. Jar tm~ of ttUa~ a legal p:Wlt of dilpCMl 1a
d8tJnm _ ana far WW:b wuta~~ have~~
ar waive :by a R8;iCInal watar Quality caauol 8l:m'd .:.~11 VUch 1a 1n tull
CXII;)1im:a tblNdtb.

13 • '1h1a om.r IIIIi Plait: &t:.s JI:It eatIV"Y C1Y pLcpw:ty ri;bt:a of 8nf 8CIt't or
any excluaive privileqa. 'D1a nqW.raenta pruc:ribec! herain do not
authorize the CX!111111ssion ot any act caua1ncJ injuzy to the property of
anat:hc, 1IZ P='*=t tha~ fz:aIl

'
•b1liti.1Diar fecSEal, 8tate

ar lc:a.l laws, 1m" =-ta a v-.:.s ri;ht far' thed1~ to cc:nt1:Ia the
waste dacbar;e or guarantee the 4iscbar9er a capacity right in th.
recaivjn; wtar. [40 CD 122.41(;)]

14. 'lha RiIq1cnal 8l:m'd car ita~ zwpt .Lativ. IIball 1:le allow.S:

a. ~ qx:&" pr-i .......~ facUity car activity a located
or carxtuct.-d, or vt.n ncarcla an JuIp1: unclar the conditions of the
ardar m! pem1b

b. Acx:-s to and ccpy at~le~ any ncards tbat IIJ5't ,be JcI!pt
urdIr the ccn:U.ticns of tM ardar and pezmit;

c. To inspect at reasonable tiJlu any facility, equ1pmm1t (incluc1inq
mcn1tar1l1q and casual ~}D8l"it),~, car cperatians re;ulated
ar mquirm urmr tba omer and permi:t; and

d. To pbcto;nph, IIIIllPle, aid -=n11:aE" at~le~ for~~
of usurin; c:ampliance vit:h 1:11e order ancl peLm1t or aa otherwise
authcrized 17:f t:ha Clean water Act any~ ar~ at any
loc:atiaw. [40 em 122.41(1)]
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15. 'lh1a 0rdAr am Pc:m1t 'maY be Edified, revaa.1 an:! rei-." or terminatein~ with appl1ca):)le state ~or hdu'al zw;u1at:.1.c:m. cause fart.ak1n; 8UCh act.icm 1ncllXSM, DJt. a nat l.taitad to W't/ of tm follawin;:
a. V1Dlaticn of IInf 1:cIl etr' ClCl'.ditiCl'l CClnt:a.1z.s in tt. orcser am Pm:m1t:
b. CI*&1n1n; tha Older m1 P8:r:m1t ):,y JlistiipLUIUtat.ia1, or 17y failure tod 1sclc. tally all nlavant. facta:

c. Enda.n;ement to pmlic health or env1rcnJDent that can only be~atC to &a:llptable 1_81. by mdilr an:! pcm1t 1lCl!1t1cat.1at orteminat1aru an:!

cl. AlrJ CICId1d.cn that~ aithar a t*"iCltuy ar:~ zwd!rt1cnar: elUWw.t1cn of tt. autbarizC~ .
16. ~. tiling ot a raquat by~ 41sc:hargu for a perot IaOdification,mvocat.1lm m!~ ar """inat1c:l\, ar: a~ of plam-lchanq.. or anticipatec1 noncamplianca c!ou not Ray my pcm1t ccn11.1Xln.[40 CFR 122.41(f)]

17. 'Jha~ .m..ll f\zm.t.ah, vith1n a ~l.~, 8lrf infc:aaticnthe Raqional Boarcl u.y raqu..t to cl.t£1l1ne Wbathu cauu exists torJDOclifyinq, ftvoJdn; and reiaau1rlq, or tC'llinating the perot. '!h.~ ahall &lao t&zmiah to tha RIgianal Bou:d, up::I'1 nquest, ccpiesof rea:rtds raqu1rel1 to be JcIIpt by ita pem1t. [40 CD 122.41(b)]

18. SYpu! ·(tha .1ntent:J.c:m1 cl1vem1cn of wsta -=- trail arrt porticn of atreat:llB1t t8Ci1.ityJ U pr&:Ih.U2it.-s.. 'lbI R8;ianal 8cllml '8¥ taka en!ULc••ntaet:.icln~ tm~ tar pl8nt bypua unl_:
a. Bypua ,... unavoidabl. to prwctt lou at lit., pcscnll 11'lj\:y, araavtaft property duaga. (severa propEty c!amecJe .-na aw:.tantialPtYsica1 cJe:zneqe to p&:qA1'ty, """"91 to tbI tz'Mtamt fad.lit:.aa tbatC3~ t!-. tc tillC" Ii. In:lpenbl., or.atantial md~ louot natural nsautCM that can~ly be expec:t.s to ocx:ur in theamine- of a l:Iypu&. severe prc::put:y dnege daM nat .an 1iiQQIarW::lc.a CIIUMd 1::Iy «s.lays 1n pl'CdIJct1c:In.):

)). ~ wee no t-.1bl. altamativ_ to thII bypua, IIUCh u the use otauxiliary u-atment t&C11iU.., retention ot untreated wast.., or1IIlmtananc. during' nomal periccs. ot equipment clown time. 1h1.cxnS1t1cn ~ nat Mt1atim it ~ta back-up~ shcIUld bavebeen 1nstallm in thII aarciae of reasanable~ jui;n'*nt toprevent a bypass ~c::h ClCIOJr.t'e:! durin; I"OZ'Ml peri.cda of equi.pDl!rledcwnt.iDa or pravC'Jtivelllint:anan:e: and
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c. 'l'he pumittee IN!:ai~tad adVance notice of 'the need for a bypa.. totha bgional Board. If the pemittM Jcncn 1n advance of the needfar a bypua, i~ ftll .w:ai~ pd.ar: nat1ce, ~ ~1ble at leut 10c1a~ })afore the date of the bypau. 'Dw pendttee ahall SUl=1tnot.1ca of an~ bypaa .. nquir.s ~ 40 CD 122.41(1) (6)­(24 bcur notica), .. nquinIS 1n pa%¥&P1 ColO.

'!he pemitt:aa MY allow a bypau'to occ:ur that. dau not cause effluen~lJait.at.iaw to be ........, l:Iut Clnly ~ it. 18 far ....m:.ial~ toe.aure -rf1c1c2t qlC8t.iCln. In 8UCt1 a c::ue, tba .axwa bypua cxnU.tic:rsare nat applicable.

B. 'rrMt:alBUt: 'W 1abUity

1. !hedia~ llball, B. all t:bM, pzcperly opvata ani! ..1nta1n allfac1liti_ aD4 8)'8taa of tnatMn't CSiapoAl aDS carrtz'Ol (ane! related~) 1It11c:tl .. 1Jwtall.s CZ" ,.." by t:badt~ to ac:tdwe"'"I'lianca atll UI1a cadllr _ pcait. PJ::CI4*C cpua1:1cn an!~alao 1nclud_ adequate labaratmy cantrola and appropriate ~lit:y~ I=a:wta.. All of~ 1='.,.,~ .tall !:Ie~ 111 anCpm:at:icn an! JIa1JanInoa Kmal. ~~ 1Iba11 JcIIIIp 111 a .tata of~ all ayIIt.- -=-MlY to w::bteve ClCIII'liance with the exnUticrsof th1a CKdIIr am pam1t. All ayIIt.-, 1xIth t:boM 111 Mn'ice en:t rlleYe,shall be~ an!~ CIft a ft9Ular bas1&. Rlla:ii:cJa ftll beleapt: of ti1e testa anct .me availa!)le m ~ bgional BoarcL [40 c:FR122.41(e)]
• f •

2. sate;uam to electric pcIIC' failure:

a. '1ba~ ftll, within n1nIty (90) daya of t:ba effective dataof th1a pemit, __i~ =t:he bcJianal Boarct for approval adacription of t:ba exiR1n; aaf~ prov1a4 m uwra tba~,ahould~ be nduction, lou, or failuze of electric pcNC", the~ mall Cl:lll»ly with tbe u:. an! ccn!1t.icN of ita 0tdE.SUch aateguards _y 1nclude altamata power ~., 8tandby
~...tars, ntmticn capecity, cperat1n; ptoc-t".. CZ" otMr -.ns.A~ of t:ba Mfe;uarda provided 8hall incl.. an analysi8 ofthe fft9uency, duraUan, and Uapact: of power failuru experiencedave t:ba put five~ en efn~'quality erd CIft t:ba capability of~~ to ~ly with the ar. an:! CCl'dit:icm of t:ba Ord8r.'1he adequacy of the ufe;uarda 18 aubject: =t.he approval of the
~ Bcm'd.
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b. Sb:W.CS 1:ba R8giaal Board net appLuve tM md..st.1n; aatequards, t:ba411ec+wrg8r mall, within nWty (90) days of bavU1;~ lldVac by
~ Jt8gicnal Baud tbat the~ Afequarda are .iDadequata,provide to tm RI;1aaJ 8r:m'd aid tha &w1za_ital~ .'Ya ....,,'1. of CCIIPl1Bn:a fIcr prcwicUftJ ateguarda IUd1 tiat in theevelt at %8b:tJcn, leu, ar taUuzw of .lectric ID'E, tha pem1~shall-- =-ply "i:tb the t.aza and. conditiarw of w.. pumit. 'lb.achedule of CCIIIP11~ahall, upan app~o'lal of~ Reqional Board.ExIIclJti". OffJ.cc', be 8 - a ccn:titiCln of tba OtdMr.

c. If ~e discharger already baa approvec:l plan(.),~ plan ahall beraviuCS aM upcSated .. apecif1eclin tba plan or wMnever there bas~ a _tarial cbanI)a in des1;n ar qcat.1cn. A nviIIC plan c.llbe aublDit'tld to the bg'1cmal Board within ftiJwty (10) daya of the_tarial c::bmJI.
3. P01W fac1lit1-. u,j-=t tD th1a atdIiIZ: a:I pea1t IIba1l be aupcviMd· lin!qcatC li:Iy pc-.. pea. min; c:ct:it~ of awz;cpz:Jata greda p:'SUIInt1:0 0UlpteZ' 3, SUbcbapteZ' 14, Title 23 of 1:be C&lifom1a AdlUniatrativeQ:da.

1. All raporta nqu1ra4 by t:ba order and pem1t and other informationrequested by~ bqional Board or EPA Ragian I ahall be .igned by aprincipal arartive office ar Dn1dn; elect.s oftWal of tM d.i.sc:ha:ger,ar tIy a 42ly IL\1tharlz.s 1.& itative of that pc..... [40 CFR 122.22(1)]
2. All.ltpJLta.~l:rJ a duly 1IUt:horiz~1. 11J1t£i". aball c:aa.in thetollawinJ c:ctU.1.cIIt1cn

"I CC'tify urdrr I*WJ.t:y of law thK thi8 cJcx:,,·nt lIDS all attadlDents areprepartlC1 under -r d1nction or auperviaion in acccmlance with a sysumdesignm to usura that qualUiC penc:ma.l pz:cpc:ly 9Il1:Mncl enS evaluate::lthe 1ntamat.ic:ln aubllittC. 81.... ell 1If/ inqu1zy uf tba pcsw ar pnc:N1lb)~ tbI~ ar t2x- pcwc:m d1rectly n.~le tc: gathEinqthe infamaticn, tM 1ntcmaat1c:n ..mitta1ia, tc tba best of JItf knawlG;Jeand beli.f, true, accurate, and camplete. I .. &wan 4that there are.ignUican't penalti_ for .ubdttincJ fal.. 1nfonation, inclucUnq thepossibility ot tine and 1JIIpriaonmant for mavin; violations. [40 CFR122.22(4)1

3. Shculc1 t.ha~ di.llczNer t:bat it failaS to IIUba1t arrt relewnt factsor that it .lhDitte 1J'C:U:XL-t Wacat.1cn 1n any lwp:xct, it llhall ptwpUysukmit the 1IIiuin; ar WlLXe::t Wcmat.icn [40 e;m 122.41(1) (8) ]
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... Any person Vbo JcnCIW~lyuk•• any fal•••ut.aeftt, ~taUan,or
c::mUficat.1A:ln m arr:I WClCitc1 ar UU*t "oomwnt .mi1:tm ar nqu.irm t.o be
maint.ain8S urder tbia ~~ J.nclud1n;.mtarin; ZwpliLta ar zWipUtu of
caaplianca ar 1lCftIICIIi'1J.anr::. mall be 8Ubject to ctaz:"...ut pt* • .,,,.. ..
i.dentifiat In scticn D of tt.M Pmviai.cna.

5. . 'D1ia ~t is nat tnlwfcab1a tD 8ff'i"PE'JICI' DC4't aftc ft:It1ca to the
R8;iclnal a:Aa:d. ~ RIIgicral a:.m -.y nqu.1n ....1f1rat.1c:a ar ravoc:at1cn
and raiall\W\Ca of tbe pumit to cban)a the nae of the pcm1tt.. anr1
i1'a1tp:oo:ata aJCh uttar~ .. 'ay be rw: vy undc the Cl-.n
Wa~ .Act.

6. 'l'ran8far of contz'ol or ownenh1p of a vuta cU.acbaZV. tacility un4ar an
Nat.1.cnal POllutant DS8d'a1:9a El1Jdftat:.1.cn SyR.- pem1t .. be pt. -'«I by
a nat.1ca to the RIIgicral Baazcl B l-.t 30 day8 1n ..svanc. of the 14' p»lC!
tran8fc da~ IJM not:.1ce awt lncl\1lSe a vri~ avre-nt betweaft the
~ d1.,..""Z9C' an4 ptt Ie lid~ CCI"lta1ninJ apeciflc dat. far
tnlwfc of zw;a_1bUity, ClWCIlga, an! 11ab1lity~ tt-. 1Iwttar
an az:dar an! pca1t -.y be tDlWfcm:1 witb:ut WXlif1cad.cn ar nvocatic:n
en:l~ .ia at the c!1.IIc:rat1cn of the~ Jaazd. It QLdIir an!
pumit II041ticaUan or zrevocaUan and~ 18 IW .SUY, tziiUltar
Jl8Y be "-laym 180 daya aftar the~ Icmd'a noe1pt of a O"I(21ca
a;plicad.cn far 1IIUta~~ ard an JGlED pca1t.

7. Th. cU..chervar ahall til. with the loUd a report of vuta cUac:barga at
least 120 daya befaza~ any·atarial cbIn;e QL' ptCllpOMd~ 1n tom
c:banct.cr, 10CBt1cn QL'voluma of thed1~

8. 'lhe'~mall file with the Bcm'd, for EDc:utive Officer mvaw am
appz:aval wit:h1n~ (to) daya aftE the affect1ve data of this 0J:d£, a
tachn1cal zwpat't ar a~~t the a:lat.1n) Plan(.) .. raviawm am
up:1atm, -~ Q'l prwct1ve (faUMfa) ard~ (clMDJP)
plazw far ClCIittoll1n; -=1dmtal d1~, ard far~ the effect
at u::b w.m:a. 'Jba tachn1cal ztipIOCt ar~NY~mcwd:

a. Identity the poaa.ibla aourcu of accidental 10", untreated. or
partially 'b:Mt:.-cS 1IlUta bypua, and p:»llutecS dz'a.inagL tDadjn; In1
1ItCt-aa arMS, pawlIr e::utaga, wata t:rea=-nt unit QZt.aqe, and failure
of pt' '::M.~, tanka an:1 p~ ahauld be ocna~

b. EValuate the effect1v.... of ptdllut fac1l1taa and pto:eNres In1
stata 1ibm 't:lwy tw Bn+ cpe.ratianal.

c. Pra:1ict the effectivCl••• of the ptupoeec! faci11U- an:! pto:e'1T"eS
and provide an iq)l..-ntat.icn .a.JW.. CD'1tainin;J~ and final
dates When tMy will be~, UplCl8l"1tecl, ar cparational.
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-nu. Boa1'd, attar nviar of~ t.cbnical Z;p:iLt ar updataS reviaic::.m, ayestG1iah ccm4itiona Wich it dane MeeaNry 1:.0 c:xmtm1 acclctcttaldischarcJ- and 1:0 llin1a1ae t.ha ettacta ot .uch eventa. SUcb CClndiUana'IIIItY be iJiCQLpatatm - part of 'th1a Ot:dar, up:Il not1ca tD tba~.It tM· cS1acbarger alrMdy bas 8ft aau:uv«t pl8ft(a) hlI .mall update tha ullpeCifi., 1n tM pl8ft(a).

9. JlIiparta of CCIIPl1anca ar JD£GiiJl1anoa with, ar any ptap:.. zwpaz:ta an,:intc1:a an! tinal CXIIFlw..~~ 1n any CCIIlII'l1anca~eIIhall m ....f~ vitb:1n 10~ day. fol1cMn:J aacb~c dataun1_ otbuViN apacitia4 within~ az:dar ud pam1t. It raportinqJD'IlXIiiIl~, tba lwp:»:t IIall 1D::l1da •~ of tM nucn fartailun 1:.0 c:DIPly , • dMc1'1pt1an and acbedule ot teaks nacaary 1:0e&::b1we ClCllpl~ cd an~ data tat' ecbtevlDJ full Q::III)l1an=L AtWl lwp:att IIball be .m1~vitbin 10~ csay. of actdav1nJ fUll0"I'tt211an:a,~ fQl1 ClCllFl~ -
10. '1\IIInty-tQD:' bcur npz't1n;:

Ca) ~ peldttM mall aptiLt any ncn'''C*limaa that -.y~ bIalthar tm cvituaaJt. Jzri mtCll:lBt1cn IIball ~ ptOY1dm crally within24 b:m's trCII tba~ the peId~ t. E _ -..ra of the~A vrittm ..ai-len IIball alllO be p:ov1.s.s within tive~ day8ot the tUla the pem1ttH bee...... &VUe ot t.ba circumstances. '%hevrittwl .mi-1c:n IIhall conta1:ft a~ of tba rr::rc::Ii911ancaIII! it. CBUMI tba pc1&:d Of Den:' "C·l1ance, in::lur:!inl) --= da1:M am~ cd, it tba fD'a:aap11anca bu rr::It bam a:oueet.., the ent.1cipatad.~ it 18~ to~ cd.. takm ar pltnl*l to nduca,eJ.JJa.imm, an:! ptWV~~ of tba 1D'AiiiJ'11an=L

(b) 'Jbe tollcMn:J IIball 1:la m:lur.-t u 1ntc=Daticn that II.1St be zepattAdwithin 24 b::Un urdIIr tb1a par.;t&Pu

CA) Arr/ unantic1patC tIypaa tomt ..,.,. any ettlumt. l11l1tat.ian 1nthe pem1t.

(B) Ar/J uput that -=-18 8Zf'/ etflumtt lDitaticn 1n the pemJ.t.
CC) V101aUcn at a -xi•• c5a11y~ lDitaticn tat' artJ ot thepDllutBnta l~ in t:bi.- ~t. t:o be lwpa:rt8cS within 24 ha.trL

ee) 1:ha R8¢cna1 Board aq waive the atlova-nqu.irC writtm zepaI't en •case-by-<:ua basiL
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11. All PaIWs .-t pz:av1da ..,.te~= t:ha R8;icnal Bc:m:d of:

Ca) Any~CIDof new pollubnta 1m.o t:ba PCmf trca an 1.nc!inc:t~ that 1Ia1ld )a -mjet =Sec:ticlw 301 ClIl" 306 at the CleanMatar Act it i~ wra d1nctly~ theM pollutant.
Cb) Any .w.1:antial or Mtarial chang. in 'the vol,.. or character otpollutanU being~1nto'tha~PC71Wbyan input aourca at.tm t.1aa at i --..nee of tba P""'it.

~~ 1Iha11 1ncluJI 1nfcaat1cn em tm .,tel1ty m! quantity atWluml: lULl.""" mto tt. JIOlW - wll - any antic1pat.s 1'LpV"t at thec:hanq. on t:be quant1~or qual1t;y at effluent 1:0 be d1ec:twrgecl trca the1OlW. .

D.

1.

3.

4.

s.

mt violatkft of 1m p"""':t cx:mt1t:ut:. viola1:J.cn of~ cal1tamia 1Iltco:da 8Id ftgUlat:il:m IdcIptel!~ ard tba pr:av~ at tba ClemWater Act, ani! 18~ buia tor antore-m: action, pemi~t:ermina~on,pem1t nvocaUon ani! n1aauance, denial ot an applica1:ion tor pemit~, ClIl" a~ tls:eat.

'1ba~ Jtmd -.y iliale~vecivU liability,~ ntC" ad1"Charge to 1m Stata Ittt,..,. 'a..:al to .-k civil -=awt.uy ~t.1M,..-y .-k mjunct1ve nlief err taka otIwa: apptepL:1a~ mt'Olcawit ec:t1m _providecl in the cal1tom1a watar cede or teclaral law tor violation otR8;icnal BomI C4lIIiD.

It IIhall nat be a dIf... far a~ m an -nfatDiD&1t .ct1Cln thatit WClUld blve t.cl1'1llC1 lazy to ba1~ err~ 1m ......tte4 aet1vity .inardc' to -.intam ""1'1-':' v1t2l tba oc:nS11:kN of tb1II mdAr enS pcII1t.
A c118cNn:,'qC' -eek1n; ~ .-te11ah tba occurrence at 8Zt'/ upAt csa.Defini1:ians, 1.23) baa 1:ha b:dm of praot. A diacbarger who wIiiiu toutablilb t:be afti.mative det.,.. at 8Zt'/ uplJat in en action brcugbt torncn5"itli... 1ba11 d '.U-ta,~ PLq:wrly~ ClCI1t&'ICitanlamcperat1nJ lagiI, ar ot:twr nl.vant eviaaa tbat.:

a. en upMt cx:xmr.s an! that the pemitt8a can idcItify the causeC') at'
t:he~

b. the pc1Dittecl facility .. bein; pz:operly cperatm at tha tb8 ot theupMt:
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13-47

D.1l,y authcIrized up. & Litative 18 cna .,.,

a. Autharizatic:n 18 .sa Ul wit.1n; ~ a prind.pal aIeUt1ve officer ormnJd.n; electacl official,

b. Alrtbarizaticm ~lt.1_ e.1t:her an 1ncU.vic!ual or a position havinq
zwpx.~Uty tar 1m ovcall c:pmt1cIn of t:lw ngulated facUityor act1vity, web .. qeneral UNlfJU' ,.in a partnership, manaqer,opuatar of • ".11 or a vel1 field,. mperint.endent, positon of
~valC1tnspa.1bl1ity, ar an 1n:!1vidJ-l or pit.c:n Mvirq overallruponaibility for enviranmenUl llatten fCll" the c::mpny. fA dulyauthcIrized UilZKzltativa way thus tie either a n..s iniividual oraru :1n:1ividual c:x:D.1p'Jin:J a nil*! poaitcl1.); cd

Remedial Design Report No.5
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5.

4.

3.

2. DIlily diP'J'g! _ ..:

a. !til:' ncar zat:a sa_ita. tM .~w... flCIW nt:a .,pne cm1nJ acallfttar day ar daI:'1nJ any 24-bcur pwoicd~ly z.-pruattativeat tm c:alcdar day for pzqt:••• of MIF11n;.
b. Jar pollutant. ..54_Ita, tt. CXilC8iJUat.1&:n ar __ eiuicn zatam'-=-S durinJ a c:almlar day ar: 4Zrin; IJrtI 24-bcur pericd reuc:N1:)lyrep&: E ntative of tba c:al.mr day far p:}:o • of 8IIIP11D;.
DailY Haxmu. L1IIi~Mana the -xi.. acceptable daily discharge. Forpo uunt~,un1._ otbcv1.. 8I*=1tied, t.be raulu to beO"III=!"~ to ta daily -xi-. 1D1~ an blMlS ell aapita !!!!pl-.
~.!l!!Darivativ_ ahall Man the ... of tha p,p' and o,p' ianMn ofJ)Dl', DDD (TeE), ancl DOE.

c. tM permit:t.- 8Ut111it:t8d natica of the upMt as zwqu1md In puagtcqt1c.10., mxl

d. tm P"""t:t.- Cl:lll'lJAd with arti le·u .] -~ zwqu1md urdIr 1.3.
No det:Ia1nat1as -.dII ~cza _ w:t1cn far ID'lCUitJ1ianoa, aud1 .. clzrm;edm1n1strativa %Wi-. at elm- tat ncn:xaap11anca ... CIIUHd J:¥ an upset,is f1ml ~t.iva8Ct1c:n .mject to jucH c1.' nvaw.
In anyenf~procee41n;, tba pca1tt.ee ••akiD; to establish theeca" i.X- of~~ !1M tt. bmSm Of ptOJf. [40 c:nl122.41(n)]

E. tlatini1:.1aw·

1. ~ _Em tba~ divcs1cn of 1IIUta -=- tz:'CIIII my pzt.ia1Ofa_~£fwl~ .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
=



Remedial Design Re[JOr1 No.5
May 1,1995

UCRL-AR-116583

6.

7.

8.

10.

U.

c. Written authorizaticn 18 .w:.itted to the bqional Board and. EPA
~ I. If an~ '-aM IX) l~ lamata ..... a
c!iffezmt 1n:U.vi dJ·l or p1tc1l baa nspc:m1b1l11t¥ tar tba CWeall
operat1on of t:t. facility, a new autboriaat1an At1aty1n; th.
raqu.i.raanta above mat ):)e INtDit1:ed totba lt8qional Board and EPA
a.qicm I prior to ar~ with arrJ nporta, info=atian, or
a;plialt.1.c:m tD m a1;r* J:1:i - aut:harizC kept I ntativ..

~~ TS ,. C'lf .atm::Ia~ undR 40 em U6
p:.-nt to sec:tICii 3U of tba Cl-.n 1fIIt£ Act.

SCH mall Man the wa of the alpha, ):)eta, 9Da (L1J'dane), and alta
a;...... of baarblarocyc1cbaanL

~y 'fratad 1Iuta 18~ nc:Cv1n; pctia1 tnatIIiIilJt bzt
to -.t d3iidWrga~ .

a. llo11utantll ":11m CL~ a fJft CIl" aplc:.1cn buar4 m 1:ba IOlWI

b. Ibllut:ant.8 1Ih1dl v1l1 cauR CULxwve 8tZUCtural ""Ncr to tba llOlW,
or~ with pH lOWE t:ban 5.0 pH unib, unl_ t:ba fac1lit:a.
are speed.t1cally cSeeigrC to K'" iN data sucb~

c. 10114 orv~ pollutant:a J.n D:IUnt:a t41ictl v1ll CB\1R ctst:z:ur:::t1c
to tba flaw 1:1 tba JlC71W x.ult.1nlJ 1:1 intarf".aI

d. Any pollutant, includ1l¥Jaxyg~pollutanU (..,., BOD)
'ftl·.." 1Dto tba ~tIIr~ at a flaw nta 811:Vor pollutant

CCI..1t:Lat1c:.Il 1Ilb1c:I1 v1l1 cm_ mtcfC'CCe with 1:ba JalW.

e. Blat 1:1 .-.mt:a 1ItUdl vUl !m!bit b101o;ica1 activit:y 1:1 tM l'01W
and nault. in 1Ilterfennce, OX' hM1: in IIQCh ~ti_ that the
ta'ieatura at tM JIDlW U ..twnt plant~ 400c (1040" unl_
the 1ICiD:a 18 d-igIwS to.'O iiD'Wte adl hIE aI:' the~ BCIud
appz:w_ altcnata t8'\cat:ure 11aita.

Ind1nct~ ... a~~ 1nt:t""ri rq pollutanta
iiitO a p--y CIiIIWS tnltas'It an1 "1spewal ayst:8.

Initial dilution i. the proc••• which r ••ult. in the rapi4 an4
Ei'iVcs1bl. tnrmlcJt m1xirq of wst.watar with nod.vinJ wter arcun1
th8 point ot~
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H
Mass -asicn rata (D:¥day) - 8.345 Qie!

If i-l

If
_ -i-1cn zata (JerVday) - 3.185 Qict

If i-l

in which tift 1a the m"'r of C :1,..tlQMDt vute -=--. tQt 8M
'C' are the flCM rata (HGD) aDS the CClft8titu8nt ccmcantraUon
(II;IQ, r ...«:t1valy, t4Udl an uaoc1am:l with Mdl of 1:ba 'If'
waRe 8tnaa. ~'18 the total flow rata ot the c=biMc!
vuteaU-.

1
Cis - AvclI9I daUy cxalC»utz.tic::ft - ae

in vh1ch 'If' ia t:be m i e1.. of aapl.. analyzed 1n any calendar
day. 'Qi' and 'Ci' an tba flow rata (HGD) and 1:he conad.t:uClt
cancantra~ian (ii;/L), napect1v.ly, wb1dl are eseociata4 with
..eb ot the '1ft grab aapl.. vh1eb _y be taken 1n anycal~
day. If a e+ ME C).ita .-pl. 18 t:aJam, t~i' 1a tha~1:1on
...-ure4 1ft tha C'" _I =-1ta UllPl. and '<fi' 18 tbe avenq. flow
rata~ 4=1D; tM ,.ned ewer vh1c:b aapla are
(lEiee-itA ~ dally GIl- -dJ.t1an .'-.:e4 ave any cal.mr
day of all ccmt1:tu.m:a ..11 be de1:emi.nacS traa the flaw­
~ lIVe. of tba _ a::mt1tumta 1n 't:ba CCIIIi:)1Jw4 wate
aU_" follCMI:

B-4Sl

Maxi'· 8llaw.ble!!!! -1-1cn :ra,~~ a 24-bcm', wMIy 1-day,
iQiitiily 30-csay, or 6-..nth perl , 18 a l1a1t:a1:ian axpruaad .. a daily
rata~ vitb 't:ba 1'nmtJ_ in par... ab:wa, udn; 1m attlUlint
azw:ezuat1cn liJd.~ lIl*"1tim 1n 1:ba GL6Ir an! pcmit tc: tba pericd an::!
the apacitled allowable tlGII. (!tater ~ Sect10n C ot Part A ot Self­
.m.t.ariJIl P1uyzu t.ar cs.t1n1t.1crw of lim1tat:f.Cln pcicc5)

OVerflow 18 datinelS as the 1ntantional or unintentional ~ill1nq or
forciiiij 0U't of untrutad or partially treat.8d _ata from a traMport
syste (a.q. thrc:u;Ib 1Bnhc1., at JUII' 1It:at1cIw, an! at collect.icm p:dnts)
upstrua freD tba plant bes'!W<Xka coaulle! by tDCC • flew 1n tba transport
aysta.
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14.

13.

1.2. !!!!! ad••ion~ ill obtained fraI the tollowinq calcula~ion tor any
calc1dar day:
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16. PO'lW Ramoval efficiency ia axpreaaacs as the percant.age o~ the ratio ofpollutanta ~ed by tba taaa.nt facUiU- to pollutanta entcin; tt.trM~it ~ac:i1it:l-. RIaaval etf~of a =.t-.= plant IIhall be~ u.inq lDitbly 1lY..... of ~llutant c:cu:::anUatiCln of intlla'1tand effluent: aapl_ collllCtC at aboat t:ha _ tiM and using thefollowing .;uat.icn C=-1t8 ';w'valmt): .

Ria:Wal Etficim:y C'> • 100 X [l-(J:ffl\Blt~ Qn:) ]

When prafarncS, tha discharger ..y Wb81:ituta ..... loacUnqs and ....-;_icma far the a:....lttatia-.

17. Pri0tt&' pollutants are thcH constituents refund. to in 40 CFR S122,AppeI- D am ilit8l jn tm EPA HH:IS Appllcat1Cln Fca:a 2C, (date &/80)no- V-3~ V-9.

21.

18.

19.

20.

Sludga --.na~ aolic!a, .-i-liquid nspensiona ot aolic!a, .ruidu.,acratm1np, grit, 8CUIl, and pncipitataa .epara1:8cS trca, or creat.ed inwutaetar ~ tbI unit J&' r: • of a =.=-=~ Ii: also 1n::l~bzt 1a I¥'t lDitm to, all~tant, filtzata, owuUata, ~te, anithickaner ovarflaw/underflow in the aolida handlinq parts of thewutaetar U.tMnt~

'rOxic pollU1:ant Mana any poll~ lia1:ec! a. toxic under Section307 (a) (1) of tba Clean wat.er Act CZ' un&Ir 40 em 840L15.

Tatal Ic58ntifiabla Q1larimt:.-!~rb"Iw ('1'%01) mall ))e ..sured byi\iiiing tha iiidIviCi\iil concantrFems of DM', DDD, Elm, aldrin, BRC,chlordana, C1drin, heptachlor, l1Mane, dieldrin, PCSa anc! other~la c:bladnat8d hydtiC·""""

Severe propertY dallaqa -.ana aubatan1:ial physical duaqa 1:0 property,dJnnege to tba t:'M~ tac111t.18s 1ltUch caus.~ tD beC''' 1nc:.peraDleor wbtrtantial ani~ 1... o~ natural Z"aaOUZ'CM wb1cb canrauanably be apact.e4 to occur 1ft tba u.ence ot a~ or overflov.It~ nat -.n .....ad.c leg cau8C 17.i cs.lays in~
22. untreated 1lII1ste i8 d8fu-l as J:1lW wstewater.
23. Upset Mana an uceptional incident in which then i. unintentionalteq:Iarary ncriXlllPliance with effluent t8dmology based pemit limitatiawin the «dill: an:! pumit because ot t.actc:s~ the reuc:mble cutu"lofthe~. It~ ncrt inclu:la l'lCliUCiipliarlce to tt. atent c:aus.!t7;{ ~ticN.l C'%'Cr, iqJtcperly deIIi;nC 1:r..:bMlst facilities, 1nadequAtetreatment facilities, lack of preventive 1I&intenanca, or carelesa orbtproper c:p!rBticn.
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Table 3
LAND OBSERVATIONS IN IRRIGATED AREAS

DISCHARGERS' SEU-KONITORING UPORT

UCRL-AR-116583

1. Discharqera: u. S. Department of Enercnr, and
Lawrence Livermore National Laboratory,

2. Reportinq Period: Konth"'-- _ year _

qround water discharqed to lana
5 6 7 8 9 10 11 12 13
21 22 23 24 25 26 27 28

3.

4.

Circle date. treated wa.te
by irriqation: 1 2 3 4
14 15 16 17 18 19 20
29 30 31

Total flow volume for reportinq month: ________ qallons

5. Eatiaated recharge:

6. Weather conditiona:
Averaqe Air
Temperature, _

TotalPrecip, _ Wind
Velocity _

7. Required weekly land ob.ervationa, aa 'ye.' or 'no', for
weeka of rePOrtinq month:

Date and Time

Escap. waste water,
aa surface flow or
spray

Evidence for POndu.q
or moaquito probl..

Odor from wa.te water

Warninq .iqns posted

W.eka for Reportinq Konth

8. If y.s to any of above, a written report shall be suDmittea
as p.r a.ction VII.l., Self-Monitorinq Proqram.

9. I certify that the information in this report, to the best
of my knowledqe, i. true and correct.

InspectorS1qnature, _

11-52
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SELF-MONITORING PROGRAM
FOR:

u.s. DEPARTMENT OF ENERGY

and

LAWRENCE UVERMORE NATIONAL LABORATORY
UVERMORE, ALAMEDA COUNTY

NPDES NO. CA 0029289
ORDER NO. 91-091

CONSlSTS OF:

PART A, January 1987

and PART B, Adopted June 19, 1991
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A. GENERAL

Basis

SEI.P~~

PARr A

UCRL-AR-1l6583

DeoE!Ilb!r 1986
Mod. ssm 1/23/87

Reporti.n; responsibilities of waste di..sc:hargers an! specified in sections
13225(a) , 13267(b) , 13268, 13383 an::! 13387(b) of the califomia Water Code
and this Reqional Board's Resolution No. 73-16 and the Environmental
Protectiat JqD;y1s Di.scharge Ma1itari.rq Report (Farm 3320-1).

Pw:pose

'!he principal pnp:ses of a maiit.orin) p:ogxam by a waste discharqer, also
referred to as self-mcrdtarinrg ptCtg1:am, are: (1) to document compliance
with waste discharge requirements and prohibitiCX1S established by this
Regional Board, (2) to facilitate self-policirq by the waste d.i.sc:harger in
the preventiat an::! abatement of pollutiat arisinJ from waste di.scharge,
(3) to deve1~ or assist in the d8Yelcpment of effluent or other limitations,
discharge prohibitions, national standards of performance, pretreatment
am. tadcity standards, an:1 ather standards, am (4) to prepu:e water an:!
wastewater quality inventorl-.

B. SAMPI.JNG AND ANAIn'ICAL ME'IH:Q;

sample collectiat, storage, an::! analyses shall be performed aClCOl:din;J to
the 40 CFR 136 or other methods approved and specified by the Executive
Officer of this Rsqiatal Boam. (Bee~ E, attac:hed)

Water ard waste analyses shall be pertotmed by a laboratory awreved for
these analyses by the state Department of Health services (OOBS) or a
laboratory waived by the Executiw Officer from cbt:ainin1 a cert!ficatiat
for these analyses by the IXIIS. '!he director of the laboratmy whose name
appears on the certification or his/her laboratory supervisor who is
directly responsible for analytical work Performed shall supervise all
analytical work including appropriate quality assurance/quality control
procedures in his or her laboratory and shall sign all reports of such
work submitted to the Reqiatal BolmL

All monitorin;J :instruments an::! equipment shall be prcprly calibrated an:!
maintained to ensure accuracy of measurements.

=

Mod. ssm 1/23/87 D-55
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C. DEFINITIQf OF TERMS

UCRL-AR-116583

1. A grab sample is defined as an individual sample collected in a short
period of time nat~ 15 miraJtes. Grab samples shall be (X)llected
durin:) nonnal peak loadinq cxn:li.tia1S for the parameter of interest, whidl
mayor may not be during hydraulic peaks. It is used primarily in
determinin;J oompli,arx,e with daily maxi1lllJJlllimits am :instantaneous maximum
limits. Grab samples represent au.y the cxn:li.ticn that exists at the time
the wastewater is (X)llected.

2. A composite sample is defined as a sample composed of individual grab
samples mixed in prcporti.CX1S vazyin:; not more than plus or minus five
percent from the instantaneous rate (or highest concentration) of
waste flow corresponding to each grab sample collected at regular
inten-als not greater than one hour, or collected by the use of
continuous automatic sampling devices capable of attaining the
proportional accuracy stipulated above throughout the pe+iod of
d.isc:ha%ge for 8 CXJnSeCUtive or of 24 ccnsecutive ham;, whichever is
specified in Table 1 of Part B.

3. A flow sample is defined as the accurate measurement of the average
daily flow volume usin; a properly calibrated and maintained flow
measuri.D) device.

4. Dlly authorized representative is CI18 lIIhc8e:

a. Authcrizaticn is made in writin; by a principal executive officer
or rankin:J elected official:

b. Authcrizaticn specifies either an individual ar a positicn~
respa1SibUity for the averall cperaticn of the regulated facility
or activity, such as general partner in a partnership, sale
proprietor in a sole proprietorship, the position of plant
manager, operator of a well or a well field, superintendent,
position of equivalent responsibility, or an individual or
positicn havin:) averall respcndbUUty far envir'a1mental matters
far the aXnpeny. (A duly authorized 1epLe:ssntative may thus be
either a named individual or any individual occupying a named
positial.)

5. Average values for dally and ma1t:hly values a1e d:Jtained by t:akin;
the sum of all daily values divided by the nnnher of all dally values
measund durin; the specified period.

6. Daily Maximum limit is the total discharge in a calendar day for
pollutants measured by mass ar the average measurement d:Jtained for
other pollutants.

7. Instant:anealS max;mum is defined as the highest measurement obtained
for the calemar day.

s. Median of an ordered set of values is that value below and above
which there is an equal number of values, ar which is the arithmetic
mean of the two middle levels, if theJ:e is no CI18 miM1e value

Mod. SBI'D 1/23/87 D-56



2) Total ammonia nitroqen shall be analyZed and un-ionized
ammonia calculated whenever fish bioassay test results
faU to meet the specified percent suxvival.

D. SPEClFICATICJ6 R:R SAMPLl}I:; AND ANAIHS!S

'!he di.scharger is required to perform samplirq am analyses accordi.n:J to
the sc::hedule in PartB in accomanoe with the followin.; cxntitia'lS:

d. If two consecutive samples of a constituent monitored on a
weekly or mCl'lthly basis in a 30 day period exceed the effluent
limit for artI parameter, (or if the nqu..ired samplirq frequency
is a1Ce per JDa1th ard the mtnthly sample~s the limit), the
sampling frequency shall be increased to daily until the
add!tional sampling shows that the most recent three (3) days
are in compliance.

UCRL-AR-116583
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9. A 6-matth median means a movizg median of daily values for any 180
day period in which daily values represent flow-weighted average
concentrations within a daily or 24-hour period. For intermittent
discharges, the daily value shall be considered to equal zero for
days em whidl no di.sc:harge e:xx:urnd.

1. Influent

a. samples of influent shall be collectecl a'l vazyirq days selected
at random and shall not include any plant recirculation or
ather si.dest:ream wastes. Deviatia'l frail this must be awroved
by the Executive Officer.

2. Effluent

a. samples of effluent shall be oollect:ecl a'l days coincident 'with
influent composite sampling unless otherwise stipulated. At
least one sampling event/day shall be taken during major unit
operatia'l shutdown or startup. 'lhe Board or Executive Officer
may approve an altemative sampliD; plan if it is demonstrated
to the Board's satisfaction that expected operatirq oonditicns
for the facUity warrant a deviatia'l frail the stamard samplin;
plan.

b. Grab samples of effluent shall be collected during periods of
muimDll peak flows and shall coincide with effluent sample days.

c. Fish bioassay samples shall be collected on days coincident
with effluent samplin;.

1) Bioassay sample shculd be collected after d11orinatia'l, if
chlorination is part of the treatment process. Bioassay
test should be performed on dechlorinated samples.
Dechlorination may be performed at the laborata%y before
testin;.

Mcd. SInD 1/23/87
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e. It artf .instant:aneous maximum limit is~, the d.isdlarge
shall be terminated until the cause of violation is found and
corrected.

f. If the final or intermediate results of artf sirgle bioassay test
indicate a threatened violatiat (Le. the peroentage of survivin;
test organisms is less than the required survival percent:.aqe), a
new test will begin and the discharger shall investiqate the
cause of the mortalities and report the findinq in the next
self-ma1i.t.oril'J;J report.

q. O1lorine residual analyzers shall be calibrated aqainst grab
samples as frequently as necessary to maintain accurate control
and xeliable qeratia1. If an effluent violatiat is detected,
grab samples shall be collected at least every 30 minutes until.
compliance is addevecL

h. When artI type of bypass occurs, grab samples shall be collected
at a daily basis for all CD1Sti.tuents at all affected d.isdlarge
points which have effluent limits for the duration of, the
bypass.

3. ReceiviJg Waters

a. Recei.vin;J water sampling shall be ocn:b:ted at days coincident
with samplinq of effluent.

b. Receiving water samples shall be collected at each station on
ead1 sampl1D;J day dur1D;J the period within 1 hcur followirg low
slack water. Where samplinq at lower slack water Period is
not practical, samplinJ shall be perfaz:mecl duri.nq higher slack
water period. samples shall be collected within the disc::ha.lge
plume and downcurrent of the discharge point so as to be
l.'epresentative, unless ot::herwise sti.p1latecL

c. samples shall be collected within a1e foot below the surface of
the receivin;J water body, unless otherwise stip1lated.

E. st:.amard C'bseJ:vatiaw

1. ReoeiviJg water

a. Floating and suspended materials of waste oriqin (to include
oil, grease, algae, ani other DlaCl:C6CX.pic partic::ulate matter):
prSSelD! or absence, saJl'Ce, ani size of affected area.

b. Discoloration and turbidity: description of color,source,
and size of affected area.

c. Odor: presence or absence, characterization, source,
distance of travel, and wind directim.

d. Evidence of beneficial water use: presence of water-associated
waterfowl or wildlife, fishermen, an:! ot:her reaeatiCl1ill activities
in the vicinity of the samplin;J statims.

Mod. ssm 1/23/87 13-5X



3. Beach an:! Shoreline

b. ~ pL e5e1X'e or a1::lsenJe, c:tJaracterizatim, source, distance
of travel.

d. Fstimated n]JDher of waterfowl and other water-associatecl birds
in the dj sposal area and vicinity.

e. Hydrographic aniiticm:

1) Time and height of corrected high and low tides (OOLze::ted
to nearest lQA locatim for the sampl1n;J date and time of
sample and collectiCl1).

2) Depth of water columns and sanpl1n;J depths.

f. Weather corditim:

UCRL-AR-116583

13-:'\9

a. Material of waste oriqin: pre S BID! or a1::lsenoe, descriptim of
material, estimated size of affected area, am source.

b. Beneficial use: estimated nnnter of p&q)1e sunbathing, swimmin},
waterskiin;r, surt1n;J, etc.

4. Iand Retentim or Dispcsa1 Area

'Ihis at:P1ies bath to liquid am solid wastes a:I1fined or UIXXlnfined.

a. For ead1 i:mpamdment determine amount of the freeboard at loWest
point of dikes ccnfinirg liquid wastes.

b. Evidence of leacttinq liquid from area of a:I1finement and estimate::!
size of affected area. (Show affected area on a sketch and
volume of flow (gpm, etc.»

c. Odor: presence or acsen::., c::haracterizatim, souxce, and distance
of travel.

1) Air t:euperatures.

2) WiJ'Xi - di.rectia1 and estimated velocity.

3) Precipitation - total precipitation during the previous
five days an:! m the day of ClI::lSe2:vatian.

2. Wastewater Effluent

a. Float1n;J and suspeded material of waste oriqin' (to iJx::l.ude. oil,
grease, algae, and other macroscopic particulate matter):
preseJC8 or absence.

Remedial Design Report No.5
May 1,1995
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5. Peripmy of waste Treatment and/or Disposal Facilities

a. Odor: presence or al:lsenoe, cbaracterizatiat, source, and
distance of travel.

b. Weather ccn:liticn: wiM directi.a'l and estimat:ec1 velocity.

F. REQ?RD; oro BE M1\IN'mIN!D

1. Written z:eports, strip charts, calibmtia'l and maintenance reooms,
and ather records shall be maintained by the di.scharger and accessible
(at the waste treatment plant), and retained far a minimum of three
years. 'D1is pericx1 of retentia'l shall be ext.erxteci durinq the course
of artI unresolved litigatia'l ngardirr;J this di.sc:harge ar when requested
by the Regiaal Board ar Regia'la1 Administrator of the o.s. Environmental

Protectia'l 1qerI::y, Regia'l IX. SUCh z:ecxn::ds shall shaw the followin;
far eaen sample:

a. Identity of &mIPling and cbservatiat staticns by nmi)er.

b. Date and tilDe of &allPling and/ar cb5ez:vatiaw.

c. Method ~f samplin;J (See sectiat C - Definitial of Terms)

d. Type of fish bioassay test (96 hour static or flow-through
bioassay)

e. DIlts and time that analyses are started and completed, and name
of persamel performin) the analyses.

f. COmplete procedure used, including method of preservin;J sample
and identity and volumes of reagents used. A reference to a
specific sectiat of stamard Methods is satisfactoty

g. calculaticns of results.

h. Results of analyses anVar cbservatia1S.

2. A tabulatia'l shall be maintained showiD) the followin) flow data for
influent and effluent statia'lS and disrx'S"'l areas:

a. Total wasta flaw ar volume for each day.

be Maximum and minimum daily flows for ead1 mQ1th.

3. A t at"11atia'l z:eflect.:1n;J bypassin:J and acci.denta1 waste spills shall
be maintained shc7.iinq informatia'l items listed in secticn; F -1 am
F-2 for each c:x::currerDIe

Mod. SBID 1/23/87 0-60



c. other causes, suc:b as acts of nature;

a. nature of waste or pollutant,

b. quantity involved,

UCRL-AR-1l6583

13-01

'lhe di.scharger shall notify the Rsgicnl1 Board office by telepha1e as
soc:n as he or his agents have knowledge of the incident and ccnfizm
this notificatim in writin;r within 5 warJcin; days of the telepxne
notificatim. '1ha written ZElOOtt shall include time, date, duratim
and estimated volume of waste bypassed, methcxl used in estimating
volume and persa1 notified of the iJx::ident. . 'lhe zElOOtt shall inclu:Je

a. Maintenance work, power failures, or breakdown of waste
treatment equipment, or

b. accidents caused by human error or negligence, or

h. CQu:ective measures that haY8 been taken or planned, and
a sc:hedul.e of these activities, an:!

1. persons/agencies notified.

2. Reports of Plant Bypass, TzM.'bDent unit Bypass and Pemit violati.a1

In the event the discharger violates or threatens to violate the
conditiona of the waste discharge requiJ:ement:s and prarlbitiCl1S or
intends to permit a plant bypass or treatment unit bypass due to: .

c. duratim of incident,

d. cause of spill:1n:J,

e. Spill Prevention, COntrol, and Countermeasure Plan (SPeC) in
effect, if~,

f. estimated size of affected area,

g. nature of effects (i.e.,fish kill, discoloration of receiving
water, etc.),

1. Spill Repart:s

If any hazardous substance is discharqed in or on any waters of the
state, or discharged and deposited where it is, or probably will tie
discharged in or on any waters of the state, the discharqer shall
l:epOrt such a disc::baJ:ge to this Reqicnl1 Board, at (415) 464-U55 m
weekdays duri.n;J office hours frcIIl 8 &e" to 5 p..., an:! to the Office
of Emergency services at (800) 852-7550 dLJri.nJ ncm-office hours. A
written zep:>rt shall tie filed with the Reqimal. Board within five (5)
lIiIOrkiDJ days an:! shall ccnt:ai.n infozmatim zelative to:

Remedial Design Report No.5
May 1,1995
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pertinent information explaining reasa1S for the l'lCI'lCX)]Dpli.ance am
shall indicate what steps were taken to prevent the problem from
recurrin;.

In addition, the waste discharger shall promptly accelerate his
mantoriJ'g pzop:am to analyze the di.schaJ:ge at least cnce every day
(sectia'l D.2.h). SUCh daily analyses shall CXI1tinue until suc:n time
as the effluent limits have been attained, until bypassirq steps or
unti.l. such time as the ExeaJtive Officer determines to be aR'lopriate.
'lhe results of sud1 matitorirq shall be included in the regular self­
Ma'litorin; Report.

3. 'lhe d.i.sc:t1arger shall file a written t.edmi.cal leport to be received
at least 30 days prior to advertising for bid (or 60 days prior to
construction) on any construction project which would cause or
aggravate the d.isc:harge of waste in violatia'lof requi%ements: said
leport shall describe the nature, cost, and sc:hedulin; of all actia'l
neoesS!'%Y to preclude such~ In no case will any di.sdw;ge
of wastes in violation of permit and order be permitted unless
natificatia'l is made to the Executive Officer and apptaval~
from the Reqia'la1 BoaJ:d.

4. self-Mcnitori.Jy Repurts

written reports shall be filed regularly for each calendar month
(unless specified otherwise) and filed no later than the fifteenth
day of the following month. The reports shall be comprised of the
follawin;J:

a. letter of Transmittal:

A letter transmitting self-monitorillJ xeports shculd accompany each
xep:nt SUCh a letter shall include: .

1) Identification of all violations of waste discharge
nquimments found durin1 the nportinq period,

2) Details of the magnitude, frequency, and dates of all
violaticms,

3) 'lhe cause of the violaticms, ard

4) DisoJssia'l of the corrective acticns taken or planned am
the time schedule for cx:mplet.icn. If the discharger has
previously submitted a detailed time schedule for
correcting requirement viOlations, a reference to the
correspondence transmitting such schedule will be
satisfactoz:y•

Monitoring reports and the letter transmitting reports shall be
signed by a principal exeoItive officer or J:CUlki.rq elected official of
the disdlarger, or by a duly authorized up as eutative of that persa1.

Mod. ssm 1/23/87 I3-o2
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- '!he letter shall ccnta.in the followirl) certiticaticm:

"I certify under penalty of law that this document and all
attachments are prepared under my directic:n or supexvisiQl in
accordance with a system designed to assure that qualified
personnel properly gathered and evaluated the information
submitted. Based on my inquiry of the person or persons who
managed the system, or those persons directly responsible for
gathering' the informatia'l, the infarmatiQl submitted. is, to the
best of my laxJwledge ard belief, true, accurate, ard ocmplete.
I am aware that there are significant penalties for submitting'
false information, includinq the possibility of fine and
impri.sa1ment for JcncwiD) violatiaw.."

b. Q:!lpliaR:8 Evaluatiat SUII!IIUY

Each report shall be accompanied by a compliance evaluation
summary sheet prepared by the discmrger. 'Ibe report format will
be prepared following the example shown in APPENDIX A
(attadled). '!he discharger will pt1!pU'8 the format usinJ those
parameters and requirement limits for influent, effluent an:!
reoeivinJ water CXI1Stituents speci fied in the permit.

c. Map or Aerial !bat:o¥ad!

A map or aerial photcgrapl shall acxxnnpany the leport showiD)
scmplinJ and cbservatiQl statiQl locatiQlS.

d. ResultJlof Analyses ard CI:lServatiCX1S

Tab1latiaw of the results freD each mquired analysis specified
in Part B by date, time, type of sample, detection limit and
statiCii; signed by the laborataz:y directcr. 'Ibe lepcAt format
will be prepared usinJ the examples shown in APPflmIX B.

1) If the permittee mcnitcIs any p)]J.utant more fJ:equently than
mquired by this permit using test p10cednres~ urXJer
40 CfR Part 136 or .. specified in this permit, the results
of this madtarirr:) shall be inclu:ied in the cala1latiQl an::l
reporting of the data submitted in the Self-Monitoring
Repcirt>.

2) CalOllatiaw for all limitatiaw that req.Ure avenging of
measurements shall utilize an arithmetic mean unless
otherwise specified in this permit.

3) 'lbe report shall also identify a table identifyinq by
method n.JJnber the analytical p1'OC'Edures used for analyses.
Any special methods shall be identified and should have
prior~ of the Board's EKecutive Officer.

4) tab results shall be ocpied ard submitted. as an~ to
the regular U!POLt.

Hod. SBl'D l/23/87
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e. Influent and Effluent Data SUD!DaJ:Y

S'mnMry tatulaticns of the data to in:lude for ead1 ocnstituent
total nunhP.r of analyses, ma:dmum, minimum, and average values
for ead1 period. '!be 1eport format wUl be the NP[ES Discharge
Monitoring Report, EPA Form 3320-1. Flow data shall be
in:l\XJed.

1) '!he original is to be submitted to EPA:

Reqiaml Admi.ni.stratar
U.S. EnviralilSllta1 Protecti.CI'l~
AttentiCl'l: Enforoement DivisiCl'l (W-S)
215 FJ:em:llt StIeet
san Francisco, CA 94105

2) with a oc:py to the Reqiaml Boaxd:

Executive Officer
califamia Reqiaml water Quality· oxrt:rol Board
san Francisco Bay ReqiCl'l
1111 Jac1csCI'l stLeet, ReaD 6000
oakland, CA 94607

f. List of AB>raved Analyses

1) ~ of analyses for which the di..sc:harger is approved
by the state Department of H8alth services.

2) List of analyses perfODDed for the di..sc:harger by another
approved 1abaI:at.ory (and QCl)ies of :reports signed by the
laborato:ry director of that laborato:ry shall also be
sutIIlitted as part of .the report).

3) List of "waived" analyseS, as approved by the Executive
Officer.

q. Flow Data

1) '!be tabulatiat p.m;uant to sectiCI'l F-2.

5'. Annual Reporti.rg

By Janua:ry 31 of each year, the discharger shall submit an annual
report to the Reqional Board coverinq the previous calendar year.
'!be :report shall contain both tab1lar and graphical summaries of the
malitarinq data obtained duriJ1;J the previ.aJs year. In additiat, the
report shall contain a comprehensive discussion of the compliance
record and the corrective actions taken or planned which may be
needed to brin;J the discharger into full oompliance with the wasta
di.schal:ge requirements. '!be 1eport fo:rmat wUl be prepared by the
discharqer usinq the examples shown in APPENDIX C (attached) and
shculd be maintained an:! submitted with each :regular self-ma'l.i.torir'q
1epJrt.

Mod. SB1"D 1/23/87 B-M
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DESCRIPTION OF STAnONS

A. INFLUENT

PART I

US. DEPARTMENT OF ENERGY
and

LAWRENCE LIVERMORE NAnONAL LABORA1ORY
LIVERMORE, ALAMEDA COUNI'Y

UCRL-AR-116583

I3-0.')

At a point in groundwlter extraction Ind treltment that uses I single or
multiple weD treltment system, immediately following treatment Ind
prior to discharge onto tM ground site storm drain systems, surface
wlters, drainage ways, or injection wells. 'TheM points wiD be assigned
by the dischargers to an monitoring or ext1'Ktion weDs listed in
Finding 8 Ind provisions 5 to 7 of Board Order 9I-XXX when such
activities are initiated. Once assigMd, each number will be used in all
future extTaetion events for the same weD.

At I point in ground wlter extTlction, collection, and treatment
utilizing Treatment facility A; immediately prior to treatment.

At I point in ground water extraction and treatment using Treatment
Fidlity A; immediately followme treatment and prior to dildwp to
aurface waterl or drainap ways.

At a point in around water extraction and treatment using Treatment
Facility I; immediately following treatment and prior to diKharge to
surface wlten or drainage ways.

At I point in ground wlter extraction and treatment using Treatment
Facility Ci immediately foUowing treatment and prior to discharge to
surface waters or drainage wlYs.

At a point in ground water extrlction, collection, and treatment
utilizing Treatment flcility Ii immediately prior to treatment.

At I point in ground water extraction, col1ection, and treatment
utilizing Treatment Fidlity C; immediately prior to treatment. .

At I point in groundwlter extraction and treltment that uses I lingle or
multiple well treatment system. immediately prior to treatment.
These points wiD be assigned by the dilChargen to aD monitoring or
otTaetion wells listed in finding 8 of Board Order 9I-XXX when such
activities are initiated. Once assigned, each number will be used in all
future extraction events for the same well.

E..()()4 to E-XXX

E-002

Stltipn
E..Q01

1-00& to I-XXX

Station
1-001

1-003

1-002

. E..Q03

B. EFFLUENT

J.

I
I
I
I
I
I
I
I

!I
I
I
I
I
I
I
I
I
I
I
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c. RECEIVING WATERS
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Station Paaiption
R-QOl At I point in the north flowing drainage ditch eut of VISCO Ra.d,

between 50 and 100 f~ downstream from the effluent discharge point
for Treatment Facility B.

R-Q02 At a point in Arroyo Seco between 50 and 100 feet downstream from the
effluent dischArge point for Treatment Facility C.

R-003 to R-XXX At a point in Arroyo Las Positas, Arroyo Seco, or any surface drainage
way between 50 Ind 100 feet downstream from the effluent discharge
point estabJisMd by the discharpn

II. SCHEDUlE OF SAMPLING AND ANALYSIS

The schedule of sampling and analysis is provided in Table t.

III. MODlFlCAnONS 10 PART A

A. ADDmONS

Add Section E.t.e.3) to IUd:

Stream pge height measurements and their mnvnan to stream flow measurements.

B. DELEnONS

Sections Do2.b., 0.2.&., E.t.e.t), E.3.. Del E.C.

C. MODIFlCAnONS

AD Items of Sell Monitorinl Program Part A. dated January 1987 shaD be complied with
except for the lollowinl mocIifiations:

1. Section D.2.a. wn be changed to read as foDows:

Samples of effluent shall be coUected on days coincident with effluent grab samples
unless otherwise stipulated. The Board or Executive Officer may approve an
altemative sampling plan if it is demonstnted to the Board's lltisfaetion that
expected treatment facility operation warrant a deviation from the standard sampling
plan.

2. Section Do2.e. shaU be changed to read as foUows:

If the instantaneous maximum limit is exceeded. the IImplinc fadlity shalJ be
increased to dlily until two samples coUected on consecutive days show compliance
with the instantaneous maximum hmit.

3. Section D.3.b. eNn be changed to read as foUows:

13-66
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13-67

4. In Section F.t., the phrase:

6. Tha Annual Report required in Section GaS. shall be submitted in place of the end of
year monthly report.

Attachments:
1. Table 1
2. Site Map

UCRL-AR-116583Remedial Design ReporT NO.5
May 1,1995

3. Section D.3.b. shall be changed to read as follows:

Receiving water samples shall be collected at Dch station on Dch sampling day.
Samples shan be collected within the discharge plume and downcurrent of the
discharge point so as to be representative, unless otherwise stipulated.

C- ,

, Yt;'./ '
. . .. '1 ./ .'

./ ..;-~.I 4. 1 .,' " f' i-_:

Steven R. Ritchie
Executive Officer

"... shall be maintained by the dischargers and accessible (at the waste
treatment plant> .....

shall be changed to read as follows:

"... shall be maintained by the dischargers and accessible (at the
dischargers' facility) .....

S. Information requested in Section G.4ee. shaIJ be prepared in a format similar to EPA
fonn 3320-t and shaIJ be submitted to the EPA's Superfund Division nther than the
Enforcen.ent Division. .

I, Steven R. Ritchie, Executive Officer, hereby certify that the foregoing Se1f-Monitorinl Program:

1. Has been developed in accordance with procedures set forth in this Regional Board's
Resolution No. 13-16 in order to obtain data and doaunent compliance with waste di5dwge
requirements establisbed in Regional Board Order No '1~1.

2. Was adopted by the Board on June 19, 1991, and

3. May be reviewed at any time subsequent to the effective date upon written notice from the
Executive Officer or request from the dilChargen, and revisions will be ordered by the
Executive Officer or the Regional Board.

I
II
I
I
I
I
I
I
I
I
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C-l

C-2. Organization

This QAlQC Plan has been developed in support of the O&M for TFG-l and TFG-2 ground
water remediation at the Livermore Site. This plan was prepared to meet the O&M requirements
of TFG-I and TFG-2 using the American Society of Mechanical Engineers (ASME) National
Quality Assurance NQA-l, 1989 Edition, as a guideline.

The purpose of this plan is to define the quality objectives and areas of responsibility in
accordance with the requirements of the O&M of TFG-l and TFG-2.

This section documents the organizational structure, functional responsibilities, levels of
authority, and lines of communications for those aspects of the O&M of TFG-l and TFG-2 that
affect quality.

Figure C-l shows the organizational structure for QA activities. The descriptions below
generally describe the QA responsibilities of those mainly involved in carrying out the QA
program for the O&M of TFG-l and TFG-2. The LLNL ERD Livermore Site Restoration
Section Leader, the Quality Assurance Manager, the Remediation Engineer, and other
individuals have the following responsibilities:

• The Livermore Site Restoration Section Leader (LSRSL) issues this QA plan and
periodically reviews its implementation. The LSRSL may request an independent review or
formal audit of the QA program.

• The Quality Assurance Manager (QAM) is responsible for the development and
implementation of the QA plan, establishment and control of the QA document files,
coordination with appropriate project personnel to assure compliance within groups over which
the quality organization has no administrative control, and development of tracking and reporting
systems to provide management visibility of implementation activities and results.

• The Remediation Engineer (RE) is responsible for overseeing facility startup and
monitoring its performance and operations.

• The LLNL Plant Engineering Project Manager (PEPM) reports to the ERD LSRSL and
RE. The PEPM is Plant Engineering's primary contact with ERD for each assigned project.
Working as the project team leader, the PEPM is responsible for achieving the objectives of each
specific project within the allocated budget and schedule while meeting the established
performance criteria, as well as DOE, LLNL, and regulatory standards.

UCRL-AR-116583
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livermore Site Restoration
Section Leader

QA Manager
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Program Manager

Remediation Engineer.
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Project Engineer Project Manager Construction Manager Construction Inspector
Assigned by Assigned by Assigned by Assigned by

Plant Engineering Plant Engineering Plant Engineering Plant Engineering

Operations Team Leader EPA Certified Analytical Lab

I I
leration I IMaintenance I

Figure C-1. Organization chart for operation and maintenance quality assurance/quality control for the 8-518
Vapor Treatment Facility.
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C-3

C-3. Quality Assurance Program

This section covers objectives, quality goals, and QA levels. The procedures for the
implementation of QA are included in the plan or cited in the list of codes, standards, and
specifications (Table C-I).

The objectives of the project supported by this QA plan are to:

• Assure excellence in maintenance services and operations to achieve quality.

• Provide the QA requirements to meet all programmatic and institutional needs.

This QA plan defines the process for providing confidence that these QA objectives will be
achieved and that achievement will include due consideration for health, safety, property, and the
environment. Table C-2 shows a list of auditable records (including responsible personnel) that
are required to document compliance with the requirements of this plan. Table C-3 shows the 18
elements of NQA-I and their applicability to the Livermore Site Restoration Section activities.

UCRL-AR-116583Remedial Design Report No.5
May 1,1995

• The LLNL Plant Engineering Project Engineer (PEPE) performs the design or monitors
and provides direction to engineers/architects with regard to design concepts, schedule, and
budget. The PEPE reports operationally to the PEPM.

• The Construction Manager (CM) acts as the single point contact with construction
subcontractors, and reports and advises on status, projected cost, and time of completion.
Working in conjunction with the Construction Inspector, the CM protects LLNL's interest by
assuring that all work is accomplished safely and in conformance with the contract documents.
The CM reports operationally to the PEPM.

• The Construction Inspector (CI) will perform all inspector's duties as specified in the
"Construction Inspector's Policy and Procedures Manual," the "Construction Manager Manual,"
and this QA plan. The CI is assigned to specific projects as the LLNL field representative, and
provides quality control and status of all construction activities. The CI reports operationally to
theCM.

• The Operations Team Leader (OTL) is responsible for the day-to-day maintenance and
operation of ground water and soil treatment facilities. This includes scheduling required
maintenance and ensuring that the maintenance requested is completed in a timely fashion.

• State Certified Analytical Laboratories using EPA methods are responsible for providing
independent chemical analytical results on soil and ground water samples. For TFG-I and
TFG-2, these samples are submitted as part of the self-monitoring program required by LLNL's
discharge permit, in addition to operational testing samples collected prior to the official
operation of a facility and routine samples taken to evaluate facility performance.

I
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Table C-l. Applicable Codes, Specifications, and Standards for O&M QA for TFG-l and
TFG-2.

"LLNL Procurement Manual," Vol II, Books 1, 2, and Book 4 (Construction Subcontract Manual)

"LLNL Plant Engineering Manual," Volumes 1-5, latest revision

"LLNL Plant Engineering Drafting Manual," PEL-P-02065

"Guidelines For In-House Design Reviews and Project Presentations," Frank Tokarz! Roger Lake,
Plant Engineering Department, Engineering! Construction Division, LLNL, March 27, 1989 (with
May 25, 1989 Rev.)

"Construction Manager Manual, Subcontracted Construction Projects," Plant Engineering
Department, LLNL, W. Kleck, January 1989

"Construction Inspector's Policy and Procedures Manual," Plant Engineering Department, LLNL

LLNL "Health and Safety Manual" (M010-May 1991)

Electronics Engineering / Instrument Services Calibration and Certification Manual, LER 87-1007-99

Quality Assurance Plan for Calibration Services, Engineering Measurements and Analysis Section,
Engineering Sciences Division, M.E.

LLNL Management Policy Memorandum MPM 02.2 "National Environmental Policy Act (NEPA)
Compliance"

DOE Order 4330.4A, Real Property Maintenance Management

Plant Engineering (PE) QA Program Plan

PE QA Manual PEL-P-01010

LLNL Environmental Protection Handbook, issued by the Environmental Protection Department

PE Policy and Operations Manual, PEL-P-01000

PE Specifications, PEL-P-02075

PE Maintenance and Operations QA Plan, M-078-30.6

PE Maintenance and Operations Electric Utilities QA Plan, M-078-30.10

PE Maintenance Services/Operations QA Plan, M-078-30.9

PE Maintenance and Operations Utilities QA Plan, M-078-30.7

PE Maintenance and Operations Maintenance Engineering and Production Control QA Plan,
M-078-30.8

PE Maintenance and Operations Electric Utilities QA Plan, M-078-30.10

C-4
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Table C-2. Required QA records.

QA files

TFGl/G2-2-1

TFGlIG2-3-1

TFGl/G2-3-2

TFGl/G2-3-3a

TFGlIG2-3-3b

TFGlIG2-3-4a

TFGl/G2-3-4b

TFGl/G2-3-6

TFGl/G2-4-1

TFGlIG2-5

TFGl/G2-6-1

TFGl/G2-7-1

TFGl/G2-9-1

TFGlIG2-9-2

TFGlIG2-9-3

TFGlIG2-10-1

TFGlIG2-10-2

TFGl/G2-10-3

TFG1/G2-18-1

QA record title

Personnel Training Records

Design Criteria

Design Calculations

Design Changes

Specifications

Drawing List

Specifications List

NEPA Compliance
Documents

Design or Construction
Purchase Orders

Work Performance and
Facility Operations Log

As-Built Prints

Notice of Completion

Welder Certification

Welding Test Reports

Cemented Joints Test Reports

Inspection Prints

Final Inspection Report

Final Acceptance Report

Audit Requests and Reports

C-5
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Person responsible

QAM

PEPE

PEPE

PEPE

PEPE

PEPM

PEPM

PEPM

PEPM

OTL

CM

CM

CI

CI

CI

CI

CI

CI

PEPM
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Table C-3. Applicability of NQA-l Elements to the Quality Assurance of TFG-l and TFG-2.

NQA-l requirement

Basic 1

Supplement S-1

Supplement IS-1

Basic 2

Supplement 2S-1

Supplement 2S-2

Supplement 2S-3

Supplement 2S-4

Basic 3

Supplement 3S-1

Basic 4

Supplement 4S-1

Basic 5

Basic 6

Supplement 6S-1

Basic 7

Supplement 7S-1

Basic 8

Supplement 8S-1

Basic 9

Supplement 9S-1

Basic 10

Supplement 10S-1

Basic 11

Supplement 11S-1

Supplement 11S-2

Basic 12

Title

Organization

Terms and Definitions

Supplementary Requirements for Organization

Quality Assurance Program

Supplementary Requirements for the
Qualification of Inspection and Test Personnel

Supplementary Requirements for the
Qualification of Nondestructive Examination
Personnel

Supplementary Requirements for the
Qualification of Quality Assurance Program
Audit Personnel

Supplementary Requirements for Personnel
Indoctrination and Training

Design Control

Supplementary Requirements for Design
Control

Procurement Document Control

Supplementary Requirements for
Procurement Document Control

Instructions, Procedures, and Drawings

Document Control

Supplementary Requirements for Document
Control

Control of Purchased Items and Services

Supplementary Requirements for Control of
Purchased Items and Services

Identification and Control of Items

Supplementary Requirements for
Identification and Control of Items

Control of Processes

Supplementary Requirements for Control of
Processes

Inspection

Supplementary Requirements for Inspection

Test Control

Supplementary Requirements for Test Control

Supplementary Requirements for Computer
Program Testing

Control of Measuring and Test Equipment

C-6
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N

N
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C-4.2. Operations

The LSRSL is responsible for ensuring the quality of operations at these facilities. The OTLs
are responsible for ensuring that all field operations, including maintenance and operations, are
performed with the appropriate quality procedures and are completed in a timely fashion. Each
treatment facility, per their respective permits, has a required Self-Monitoring Program. This
involves collecting water samples for submission to State-certified analytical laboratories for
analysis by EPA methods. The results of these analyses are used by LLNL, EPA, RWQCB, and
DTSC to monitor the performance of each treatment facility. The OTLs are responsible for
ensuring that the technicians are properly trained to collect these samples accordi,ng to
documented procedures.

C-4.1. Scope

TFG-l and TFG-2 will operate to treat ground water containing VOCs. Prior to discharge to
the storm sewer, the ground water will be treated to meet the requirements specified in California
RWQCB WDR Order No. 91-091 (NPDES Permit No. CA 0029289). 'A table summarizing the
effluent discharge requirements is presented in Section A.2 of Order No. 91-091 (Appendix B).
If treated water was discharged to the Recharge Basin, it would be treated to meet the
requirements specified in WDR Order No. 88-075, if approved by the RWQCB. A table
summarizing the effluent discharge requirements is presented in Section B of Order No. 88-075
(Appendix B). Therefore, O&M activities at these facilities shall be controlled by quality
procedures.
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Table C-3. (Continued.)

NQA-l requirement

Supplement 12S-1

Basic 13

Supplement 13S-1

Basic 14

Basic 15

Supplement 15S-1

Basic 16

Basic 17

Supplement 17S-1

Basic 18

Supplement 18S-1

Title

Supplementary Requirements for
Control of Measuring and Test Equipment

Handling, Storage, and Shipping

Supplementary Requirements for
Handling, Storage, and Shipping

Inspection, Test, and Operating Status

Control of Nonconforming Items

Supplementary Requirements for
the Control of Nonconforming Items

Corrective Action

Quality Assurance Records

Supplementary Requirements for Quality
Assurance Records

Audits

Supplementary Requirements for Audits

C-4. Operations and Maintenance

UCRL-AR-1l6583

Applicable?

N

y

N

y

y

N

y

y

N

y
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Each treatment facility has its own set of operating procedures. These procedures, which are
being developed, cover the different modes of operation, including startup and shutdown, and are
described in the TFG-I and TFG-2 operating procedure manuals.

Daily operational logs are kept at each facility. These logs record the operating parameters of
each system (i.e., temperature, pressure, etc.), the number and type of samples taken, all
maintenance performed on the system, and all adjustments made by the operators to the system.

C-4.3. Maintenance

Two types of maintenance are performed at TFG-I and TFG-2:

• Preventive.

• Corrective.

C-4.3.1. Preventive Maintenance

Preventive maintenance is performed on those components that need routine servicing and
are part of systems related to quality. The preventive maintenance schedule is kept at each
facility with the operations procedures for TFG-I and TFG-2. The OTL is responsible for
ensuring that the preventive maintenance items are scheduled and completed. Maintenance is
performed by the LLNL Plant Operations and/or ERD personnel and follows the QAlQC
manuals to ensure quality maintenance is performed.

TFG-I and TFG-2 are treatment facilities designed to operate on a 24-hr-per-day, 7-day-per­
week schedule. To keep these systems in continuous 24-hr operation, a preventive maintenance
program is required.

Table C-4 is a tentative schedule of the preventive maintenance for TFG-I and TFG-2, which
includes an ion-exchange system, if necessary.

Table C-4. Preventive Maintenance for TFG-l and TFG-2.

Action

Check all components and pipelines for leaks

Check prefilter packs 1 and 2

Check air stripper trays for scale build-up
(calcium carbonate deposits/iron scale)

Sample effluent

Clean organic debris from area surrounding the
building

Frequency/comments

Daily. If leaks are found, determine potential
effects of leak and take appropriate action

Daily. Pressure drop across filter greater than 2
pounds per square inch (psi) (maximum variation
of 5 psi is allowable) indicates a need to change
filters

Daily. Scale buildup requires system shutdown
and lockout of power to the blowers and source
well pumps. Remove and clean the trays at B-322,
then replace in the air stripper

Weekly. See WDR Order No. 91-091 (NPDES
Permit No. CA 0029289) or WDR Order No. 88­
075 (if used)

Weekly or when necessary. Notify the gardeners
(Ext. 3-0495)

C-8
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Table C-4. (Continued.)

Action

Check for proper operation of eye wash and
shower

Regenerate one of the two resin columns for the
ion-exchange unit with 1 to 2 Molar sodium
chloride (NaCl) (if an ion-exchange unit is used)

Recharge the ion-exchange unit with
approximately 500 gal of 1 to 2 molar NaCI (if. an
ion-exchange unit is used)

Remove waste 1 to 2 molar NaCl and hexavalent
chromium (approximately 500 gal) from the ion­
exchange unit (if an ion-exchange unit is used)

Top off the ion-exchange unit canisters at regular
intervals (if an ion-exchange unit is used)

Shut down and clean out the built-up deposits of
calcium bicarbonate or other precipitates in the
ion-exchange unit tanks (if an ion-exchange unit
is used)

Replenish the hydrochloric acid or the carbon
dioxide supply for the pH adjusbnent (if pH
adjusbnent is used)

Floor maintenance

Service blower motors on air stripper

Test interlock control system

Service well pumps

Service air stripper variable-speed discharge
pump

Recertify flow sensors

Operationally verify and/or service level sensors

Service air compressor

Inspect miscellaneous hoses, seals, fittings,
valves, etc.

Replace GAC on air stripping vapor stream

Replace the entire resin charge for the ion­
exchange unit (if an ion-exchange unit is used)

Service the ion-exchange unit air-actuated valves
(if an ion-exchange unit is used)

UCRL-AR.-116583

F~quency/CoDUnenm

Weekly. Open eye wash valve. Dust covers
should pop off as water flows from eye wash
ports, and water should spray up a minimum of
6 in.

Every 12 days or as necessary based on
monitoring. Regeneration is performed at
T~abnentFacility D (TFD)

Every 12 days or as necessary based on
monitoring. Recharging is performed at TFD

Every 12 days or as necessary based on
monitoring. Performed at TFD

To be determined. Requires approximately 5 ft3
per year

As required

As required

As required. Contact custodians (Ext. 2-9744) to
set up date for stripping and waxing of floors

Annually or as necessary. Motors and pumps to
be serviced by Plant Engineering motor shop
(Ext. 2-7751), B-511

Quarterly

Annually

Annually

Annually

Annually

Annually

Weekly

As needed

Every 5 years. Requires about 60 ft3

Every 5 years

C-9



Remedial Design Report No.5
May 1,1995

C-4.3.2. Corrective Maintenance

UCRL-AR-116583

Corrective maintenance is perfonned when a system component fails or is beginning to fail
and the quality of facility operations could be compromised if operation continues. Root cause
analyses are perfonned each time a component fails before the corrective maintenance action
commences. This is to ensure that the nature of the problem is understood and can be prevented.
This root cause analysis is also used to modify the preventive maintenance plan where
appropriate. The results of the root cause analyses are documented in the daily facility operations
log. As with preventive maintenance, corrective maintenance is performed by the plant
operations personnel or ERD in accordance with their maintenance procedures and QNQC plan.

All corrective maintenance actions and their times of completion are recorded in the facility
daily operations log. Once complete, the specific component or system is started up and
operated. This ensures that the maintenance is correctly perfonned and that system quality is
maintained. An entry in the facility log is made, indicating that an operational check was made
following preventive or corrective maintenance and the perfonnance of the system's new
component is noted. If successful, the system is allowed to resume nonnal operations.

The O&M manuals for TFG-l and TFG-2, which are currently being developed, will indicate
the required spare parts for system components that have relatively high risk of failure or require
a long lead time to obtain. These components are to be maintained onsite to prevent extended
shutdown of the treatment systems.

C-4.4. Drawing and Specification

The PEPM is responsible for preparing and updating complete drawing and specification
lists. The lists shall include all drawings, specifications, and changes for purchase order (PO)
contracts, labor only contracts, Job Orders, and Mechanical and Electronic Engineering
Department drawings. This list will serve as the index for the QA print files and as the list of
prints required in the QA files.

QA records to be filed as required in Table C-2:

(TFGl/G2-3-4a) A current and/or final copy of the drawing list.

(TFGl/G2-3-4b) A current and/or final copy of the specification list.

C-4.5. National Environmental Policy Act (NEPA)

The PEPM is responsible for assuring compliance with NEPA requirements. Completed
documentation consists of LLNL Plant Engineering Form 1, NEPA Compliance Project
Notification Fonn, and the NEPA Compliance Environmental Checklist. Memos to and from
DOE and Environmental Impact Studies, as applicable, are evidence of NEPA compliance.

QA records to be filed as required in Table C-2:

(TFG l/G2-3-6) NEPA Compliance Documents.

C-lO
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C-S.2. Documents

C-S.3. Control of Purchased Items and Services

Minor technical design changes made in the field shall be approved by the CM and the CIon
the inspection print, and on the as-built drawings.

QA records to be filed (as required in Table C-2):

(TFG l/G2-6-l) One set of as-built prints for each project.

UCRL-AR-116583

C-5. Procurement

The approval and control of procurement documents shall conform to LLNL Procurement
Manual, Vol. II, Books I, 2, and 4. The control and approval of maintenance construction
drawings shall conform to LLNL Plant Engineering Drafting Manual, PEL-P-02065. Control,
format, and approvals of specifications shall conform to Plant Engineering Standard PEL-P­
02075 Specifications.

All drawings shall be approved for maintenance construction and have all applicable
approval signatures before the bidding process, or, for LLNL construction, before the estimate
process. Approvals of major changes to instructions, drawings, and specifications shall be the
same as for the original issue.

Purchased items and services shall be controlled in accordance with standard LLNL
Purchasing Policies. A Notice of Completion shall be prepared with all required LLNL signature
approvals, and sent to the LLNL Procurement Department before contract close-out.

QA records to be filed (as required in Table C-2):

(TFG l/G2-7-1) Copy of the Notice of Completion for each project.

C-S.4. Handling, Storage, and Shipping

Items and materials shipped to LLNL shall be packaged, shipped, and stored according to
instructions on drawings, specifications, contracts, and POs. The RE or OTL will perform a
receiving inspection and/or the CI shall inspect incoming items and materials to identify any
damage that may have occurred during shipping and storage.

Handling equipment, such as fork lifts and cranes, shall be operated, maintained, and tested
in compliance with DOE and California State regulations. When LLNL equipment is used,
compliance with the LLNL Health and Safety Manual is required.

Preparation and approval of PO contracts, when necessary for the purchase of equipment or
services needed for maintenance, shall comply with standard LLNL purchasing policies.

QA records to be filed as required in Table C-2:

(TFG l/G2-4-I) Copy of all material and equipment POs over $5,000.

Remedial Design Report No.5
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C-S.l. Procurement Contracts
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Inspection reports are initiated and maintained per the CI's Policy and Procedures Manual.
No additional QA records are required for the QA files.

C-s.s. Control of Nonconforming Items

The CI and CM shall maintain cognizance of salvage (rejected or damaged) materials and
items (M&I), and arrange for segregation and prompt disposition of LLNL-supplied rejected
M&I. The construction subcontractor shall be notified to immediately remove any rejected
subcontractor-supplied M&I from LLNL. Any nonconformance that cannot be immediately
corrected and verified by the CI shall be documented on a Deficiency Notice or punch list as
applicable. Nonconformances to be dispositioned as "use as is" or "repair" (as opposed to
rework) must be recorded on a Deficiency Report, approved and signed by the CM.

Inspection reports are initiated and maintained per the CI's Policy and Procedures Manual.
No additional QA records are required for the QA files.

C-6. Maintenance Support

C-6.1. Identification and Control of Items

Material delivered to the job site is inspected to verify compliance with the approved
submittals to assure that only correct and accepted items are used or installed.

The CM will request identification and inspection of items arriving at the construction site,
when required. Acceptance of M&I not in conformance with requirements shall be approved by
the LSRSL and PEPE, and shall comply with the LLNL Procurement Manual.

Inspection reports are initiated and maintained per the CI's Policy and Procedures Manual.
No additional QA records are required for the QA files.

C-6.2. Inspection, Test, and Operating Status

The CI and CM shall maintain cognizance of incoming and stored M&I, and inspect or test
them for conformance to requirements. When theCI or CM is concerned with maintaining
identification of the status of a shipment of critical M&I, they shall tag them to ensure that
untested or rejected items are not inadvertently used.

Lockout tags shall be tied on electrical equipment, lifts and hoists, valves, etc., where such
items are unsafe to use, are uncertified, or to protect personnel working on the system.

Inspection reports are initiated and maintained per the CI's Policy and Procedures Manual.
No additional QA records are required for the QA files.

C-6.3. Control of Processes

Procedures for welding, bonding, and other processes shall be called out in specifications or
drawings, as required.

When required in construction specifications, bonded joints, welding tests, and inspections,
welder certifications shall be verified by the CM and the CI, as required.
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C-6.5. Control of Measuring and Test Equipment

C-7. Activation of Measuring and Testing Equipment

Certified testing laboratory subcontractors shall periodically calibrate measuring and test
equipment used for LLNL work according to the requirements in the contract and according to
Federal and State codes.

UCRL-AR-116583

QA records to be filed (as required in Table C-2):

(TFG I/G2-9-1) Welder certifications.

(TFG l/G2-9-2) Welding test reports.

(TFG l/G2-9-3) Cemented joints test reports.

All measuring and test equipment (M&TE) used in acceptance testing of electronic,
monitoring, and interlocks systems and items shall be calibrated in accordance with the
applicable LLNL calibration manual or plan. The individual conducting the test shall be
responsible for assuring that all test equipment is calibrated and within its certification period.

The two major calibration laboratories at LLNL are the Engineering Measurements &
Analysis Section, Mechanical Engineering (ME), and the Instrument Services Group,
Engineering Services Division, Electronic Engineering (EE). The ME facility typically
calibrates M&TE that make pressure, force, displacement, flow, humidity, acceleration, velocity,
or temperature measurements. The EE facility services and calibrates M&TE that me~sures

frequency, time, and electrical and magnetic measurements.

Remedial Design Report No.5
May 1.1995

C-6.4. Inspection

All maintenance work, and LLNL acceptances within the scope of this QA plan, including
PO contract and labor only contract, are subjected to inspection. Work shall be inspected and
documented according to the "Construction Inspector's Policy and Procedures Manual" and the
"Construction Manager Manual." The inspection team shall delay progress payments to the
subcontractor if the work is not in place, or is not up to contract quality.

During construction of modifications, the CI shall maintain a set of as-built marked prints to
compare with the subcontractor's prints, and shall review and approve the subcontractor's prints.

After construction, the CI shall verify the accuracy of the as-built drawings in accordance
with the CI's policy and procedures manual. The CI and PEPM shall indicate approval of the
subcontractors marked up print by signing the as-built drawing.

QA records to be filed (as required in Table C-2):

(TFGl/G2-1O-1) All inspection prints, with copies of field memos, change orders,
calculations, and sketches attached.

(TFG l/G2-1O-2) Final inspection report per Construction Manager Manual.

(TFG l/G2-1O-3) Final acceptance report per Construction Manager Manual.
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Calibration of M&TE may be performed by LLNL calibration laboratories or by outside
vendors providing calibration services. Vendors providing calibration shall be required to meet
the requirements of MIL-STD-45662, where necessary.

No additional QA records are required in QA files, but such records are filed in the EE and
ME calibration facilities.

e-8. Quality Assurance Records

C-S.l. Quality Assurance Records

QA records shall be prepared, archived, and made readily available as evidence that TFG-l
and TFG-2 were specified, designed, constructed, operated, and maintained to meet the quality
goals of this QA Plan. They shall be protected and maintained for a minimum of 6 months after
completion of the project, prior to being microfilmed and archived for long-term storage.

The QA records specified by this plan do not include all the project records generated in the
project. In addition to the QA records, there are microfilmed records are maintained by LLNL
Plant Engineering, and contract records are maintained by the LLNL Procurement Department.
Although these records are not defined as QA records, they are available for examination.

C-S.2. Filing Systems

QA records required by this plan shall be filed in lockable cabinets in the order given in
Table C-2. Before filing, each record shall be numbered and titled according to Table C-2, and
stamped with a black ink stamp:

QARECORD

QA PLAN NO. X-XXX-XX

DATE:. _

A file drawer insert shall be set up and labeled for each file number, and each record shall be
placed in a labeled folder or binder and kept in the QAM's office. QA records are not working
files, and shall not be so utilized. If files are borrowed, a file checkout system shall be used to
track record location and to ensure their prompt return.

C-S.3. Plant Engineering Records

In addition to the separate QA records file of this QA plan, the PEPM, PE, CM, and CI shall
organize and maintain working engineering files for the project. These files are not QA records
files; they are files normally kept when required for compliance or legal purposes. Records, as
specified in the CM Manual and the Construction Inspector's Manual, shall be collected by the
CM, CI, and the PEPE, and transmitted by the PEPM to the Standards and Documentation group
of PE for microfilming. These files shall be preserved for a period of not less than 6 years after
project completion.
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C-IO. References

The PEPM shall arrange for periodic independent audits of the implementation of this QA
plan.

QA records to be filed:

(TFG lIG2-18-1) Audit requests and reports.

American Society of Mechanical Engineers (ASME), 1989, NQA-l, Quality Assurance Program
Requirementsfor Nuclear Facilities, ASME NQA-I-1989 edition.

MIL-STD-45662, "Calibration System Requirements."

PEL-OlODO, "Plant Engineering Policy and Operations Manual."

UCRL-AR-116583

C-9. Audits
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D-2.4.

D-2.1.

D-2.3.

UCRL-AR-116583

D-l. Reason for Issue

AppendixD
Operations and Maintenance

Health and Safety Plan

This Appendix contains the O&M HASP for TFG-l and TFG-2.

The influent passes through two 5-micron filters that have differential pressure gauges across
them in the range of 0 to 25 psi.

Water is forced to pass through an air-stripping tank to remove the VOCs. Acid, carbon
dioxide, or other approved additives may be injected into the flow as needed to reduce the
formation of precipitates or to achieve a pH within the discharge limits, if necessary.

D-2. Work to be Done and Location of Activity

TFG-l and TFG-2 are used to treat VOCs and possibly chromium. Ground water containing
VOCs and chromium will be extracted from extraction wells utilizing submersible pumps
generating from 10 to 20 gpm output.

D-2.2.

Safety procedures are required to operate and maintain the air-stripping system, water
filtering system, and ion-exchange unit (if needed) for TFG-l and TFG-2. This HASP also serves
as an administrative tool to summarize many of the requirements of the LLNL Health and Safety
Manual that are pertinent to TFG-l and TFG-2 O&M. This HASP supplements the vendor's
operating instruction manuals for the ion-exchange unit (if installed).

TFG-l, when constructed, will be located east of Building 212, and TFG-2 will be located
west of the Building 321 Complex; both locations are in the south central portion of the
Livermore Site.
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D-2.5.

UCRL-AR-116583

VOCs are removed from the water by injecting air into the bottom of the air stripper trays
and subjecting the water to intense aeration.

D-2.6.

The effluent passes through an ion-exchange unit (to be installed if necessary) to reduce the
concentration of hexavalent chromium at or below the 11 ppb discharge limit (detection limit is
10 ppb).

D-2.7.

The vapor from the stripping tank passes through demister pads to remove the water droplet
fraction. The air stream then passes through vapor-phase GAC canisters that trap the VOCs.

D-3. Responsibilities

D-3.1.

Ed Folsom, phone number (510) 422-0389, LLNL pager number 02892, and home phone
number (510) 490-7028, is responsible for the safety of this operation and for assuring that all
work is performed in conformance with this HASP and applicable sections of the LLNL Health
and Safety Manual and Environmental Protection Handbook. In the absence of the responsible
individual, Sally Bahowick, phone number (510) 423-6773, LLNL pager number 05565, or Jerry
Duarte, phone number (510) 423-2638, LLNL pager number 03180, shall assume these
responsibilities.

D-3.2.

Any changes in operations that improve or do not significantly affect safety and
environmental controls may be approved by the authorizing individuals in Section D-3.1, and the
LLNL Environmental Safety & Health (ES&H) team leader. The responsible individual will
ensure that this action is documented in a memorandum. Any changes in the operation that
increase the hazard level, introduce additional hazards, or decrease safety shall not be made until
a revision to this HASP has been reviewed and approved consistent with the review and approval
process of the original HASP.

D-3.3.

Before starting operation, the responsible individual shall verify and document that the
operating personnel have read and understand the HASP.
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D-S.2.1.

D-S.2. Noise Hazard Control

D-S.l. Chemical Hazard Control

UCRL-AR-116583

D-4. Hazard Analysis

D-4.S. Electrical Hazard

D-5. Hazard Control

Personnel may be injured during an earthquake due to falling equipment or missile hazards
(equipment or materials moving energetically due to seismic forces).

D-4.6. Seismic Hazard

If an ion-exchange unit is used, injury may occur if the unit panel door is open and contact is
made with energized electrical components.

D-4.3. Confined Space

Not applicable.

D-4.2. Chemical Hazard

None is anticipated.

D-4.1. Pressure Hazard

Injury may occur if continued exposure to the aeration system's blowers exceeds the
recommended levels.

D-4.4. Noise Hazard

Remedial Design Report No.5
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Noise protection is required in the aeration system blower room, if required by LLNL
Industrial Hygiene personnel.

If used, stored corrosives are doubly contained. Facility operators will follow Health and
Safety Manual Sections 21 and 21.05.

If an ion-exchange unit is used, injury may occur from the unit to personnel exposed to the 1
to 2 Molar sodium chloride solution. Also, injury may occur to personnel exposed to the
corrosive substances, such as hydrochloric acid, sodium hydroxide, or other chemicals if they are
used to control scaling or pH.
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D-S.2.2.

UCRL-AR-116583

The facility operator is required to follow noise safety precautions as outlined in the LLNL
Health and Safety Manual, Section 10.08 and Supplement to 10.08.

D-5.3. Electrical Hazard Control

D-S.3.1.

An interlock system and panel doors with keyed locks prevent contact with energized
electrical components. Keys to panel door locks are kept in a lock box in TFG-I and TFG-2.

D-S.3.2.

All personnel will follow safety precautions as outlined in the Health and Safety Manual.

D-5.4. Seismic Hazard Control

Equipment will remain securely bolted inside the shipping container to avoid damage and
injury during an earthquake. The shipping container will be secured to a level asphaltic concrete
surface or a compacted aggregate-base pad.

D-6. Environmental Concerns and Controls

D-6.1.

Concern: Discharge of untreated ground water.

Controls:

• Interlocks will shut off the system and the flow of air and water if physical damage to the
treatment system occurs (as discussed in Section 3.1.3 of the text).

• Scheduled sampling per discharge permit monitors discharge.

• Facility operator inspects the system daily.

D-7. Training

D-7.1.

Basic Facility Operators Courses:

Required:

• HS-0039-SARNOSHA Training (40-hr course with yearly refreshers).

• HS-OOOI-New Employee Safety Orientation.
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D-7.4.

D-7.3.

D-7.2.

UCRL-AR-116583

Items requiring periodic maintenance do not impact the safety of the operation.

D-8. Maintenance

The responsible individual, or designee, shall ensure that all required training (including on­
the-job training if applicable) is completed and documented. Untrained personnel may work
under the supervision of a trained person until the required training is completed.

• HS-415O-Confined Space.

• HS-424O-Chemical Safety.

• HS-5220-Electrical Safety (required every 5 years).

• HS-5230-High Voltage Safety.

Facility Operator Courses:

Required:

• HS-4360-Noise Safety.

• HS-0006-Hazardous Waste Handling Practices.

• HS-5245-Lock and Tag Procedure (refresher training required whenever job
assignments, equipment or processes that present new hazards, or the Energy Control
Procedures change).

Recommended:

• HS-1620-Standard First Aid.

• HS-1640-Cardiopulmonary Resuscitation (CPR) (CPR certification valid for 1
year).

• HS-5300-Back Care Workshop.

Training courses identified in this section do not qualify a person to operate the treatment
equipment and treatment systems located in treatment facilities TFG-l and TFG-2. Only the
responsible individual identified in Section D-3.1 of this HASP will determine if and when a
person is qualified to operate the treatment facilities. Once qualified, each technician's personnel
file is updated to reflect their status as a treatment facility operator.
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Recommended:
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D-9. Quality Assurance
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Scheduled weekly, monthly, quarterly, and annual sampling of water at various parts in the
system ensure compliance and quality.

D-IO. Emergency Response Procedures

D-IO.l.

In the event of an emergency, facility operations personnel will first dial "911" to report to
the Emergency Dispatcher, then administer first aid if necessary to injured personnel. The
Emergency Dispatcher uses reserved telephone lines to promptly relay the emergency call to the
following members of the LLNL Emergency Response Team:

• Fire Department.

• Security Department.

• Hazards Control Safety Teams.

• Plant Engineering.

• Health Services.

The Emergency Response Team will go to the scene of the emergency immediately. During
off-shift hours, the phone numbers of individuals to be notified in the event of an emergency are
posted at TFG-I and TFG-2. The LLNL Health and Safety Plan describes the emergency
response procedures.

D-ll. References

D-ll.l.

Operating manual for the air stripper, and the ion-exchange unit (if installed).

D-ll.2. Health and Safety Manual Sections

1. LLNL General Policies and Responsibilities

2. Work Planning and Safety Procedures

10.08 Hearing Protection

21. Chemicals

21.04 Facilities and Equipment

21.05 Handling Solid and Liquid Chemicals

23.00 Electricity
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D-ll.3. Electronics Engineering Department-Electrical Safety Policy, LED-61-00-01-AIA

D-7

D-l1.45 Environmental Protection Handbook
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Introduction

Biological Effects of Electrical Hazards

Emergency Assistance and Rescue

Personal Protective Equipment

Design and Documentation Electrical Equipment

Training Requirements for Electrical Work

General Practices for Work on Electrical Equipment

Work on Other Electrical Apparatus and Systems

Clearances and Illumination for Electrical Enclosures

Power Disconnect Points

Extension Cords

Portable Electric Tools and Equipment

Power Supplies

Microwave and Electromagnet Sources

Electromagnets and Inductors

Batteries

Capacitors

Working in Confined Spaces
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D-ll.4. Health and Safety Manual Supplements

11.07 Personnel Safety Interlocks

10.08 Noise-Its Measurements, Evaluation, and Control

26.13 General Lockout and Tagout Procedure

26.14 Working in Confined Spaces
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D-12. Reviewers

The following are reviewers for this O&M HASP:

• Facility Supervisor.

• Section Head or Group Leader.

• Hazard Control Safety Team 4.

• Individual assigned responsibility for safety.

• Division/Department who authorized HASP.

• Supervisor of matrixed technical personnel.
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AppendixE
TFG-l and TFG-2 Sampling Procedures

Water samples will be collected prior to and following treatment, and prior to discharge to a
storm drain and/or the Recharge Basin. Ground water discharged to a storm drain will be
collected according to the schedule outlined in WDR Order No. 91-091 and presented in
Table 11 of this report. Ground water discharged to the Recharge Basin will be collected
according to the schedule outlined in WDR Order No. 88-075 and presented in Table 12, if
approved by the RWQCB. Prior to collecting a sample, the office preparation procedures
described in SOP No. 2.6- "Sampling for Volatile Organic Compounds" and SOP No. 4.2­
"Sample Control and Documentation" will be followed (Rice et al., 1990).

Samples will be collected from the TFG-l and TFG-2 designated sampling stations shown on
Figures 10 and 11. The influent and effluent samples will be collected by opening the valve at
the sampling port and allowing water to flow through it for about 15 seconds. A bottle will be
introduced into the flow stream and filled. If the bottle is not certified clean, it will be rinsed first
with the water to be sampled. Any untreated water flowing through the valve during sampling
will be captured with a bucket and returned to the system for treatment.

A specific sample container is used, depending on the analysis. In addition, some analyses
require sample preservation. Such requirements for each analysis are described in SOP No.
4.3- "Sample Containers and Preservation" (Rice et al., 1990). Samples are then packaged and
shipped to a certified analytical laboratory according to SOP No. 4.4- "Guide to the Handling,
Packaging, and Shipping of Samples" (Rice et al., 1990).

Results of the treatment facility sampling are discussed in the self-monitoring section of
LLNL Livermore Site Ground Water Project Monthly Progress Reports.
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