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1.0 INTRODUCTION

1.1  BACKGROUND

The purpose of this Technical Memorandum (TM) is to document changes in the implementation
of the Operable Unit No. 4 (OU4) Phase I RCRA Facility Investigation/Remedial Investigation
(RFI/RI) Work Plan (EG&G, 1992). There are several reasons for the modifications described

in this document including:

» Technical reassessment of methods or technologies described in the OU4 Phase I
RFI/RI Work Plan;

» Clarification of confusing or vague language in the OU4 Work Plan;
 Establishment of procedures not defined in the OU4 Work Plan;

» An increased level of understanding of the hydrogeologic and geochemical
environment at the OU4 site; and

* Inaccessibility of several of the Solar Evaporation Ponds due to the presence of
liquids, a result of the delayed cleanout schedule of the Solar Ponds.

The field program currently being implemented in OU4 has been described in two separate
documents, the OU4 Phase I RFI/RI Work Plan (EG&G, 1992), and Technical Memorandum No.
1 (TM1) to the OU4 Work Plan, Vadose Zone Investigation (EG&G, 1993). Each of these

documents is described in the following sections.

1.1.1 QU4 Phase I RF/RI Work Plan
The Final OU4 Phase I RFI/RI Work Plan was submitted to the agencies in January 1992, and
was granted conditional approval for implementation in May 1992. Section 7.0 of the Work Plan

is the Field Sampling Plan which includes radiological surveys, geophysical surveys, visual
surveys, surficial soil sampling, borehole drilling and subsurface soil sampling, borehole drilling
into bedrock for lithology, and piezometer installation and monitoring. Activities were described
within three geographic areas, the Original Ponds, the Existing Solar Ponds, and the Interceptor
Trench Systel;n and remainder of site. Figures from the Work Plan that identify field activities

FINAL ( ¢\ TM2\FINAL.TM2)
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in these three geographic areas are included in Appendix A of this TM. Figures A-1, A-2, and
A-3 of this TM are the figures from the Field Sampling Plan as they appeared in the approvad
QU4 Phase I RFI/RI Work Plan, with the addition of borehole location numbers assigned for
ou4.

1.1.2 Technical Memorandum No. 1 to OU4 Phase I RFI/RI Work Plan, Vadose Zone
Investigation

Prior to granting unconditional approval of the RFI/RI Work Plan, the agencies required that a
TM addressing vadose zone characterization activities at the OU4 site be prepared and approved.
TM1, Vadose Zone Investigation, was conditionally approved by the agencies in November 1992.
TM1 provided details of the proposed vadose zone monitoring activities that were not described
in the RFI/RI Work Plan, and Standard Operating Procedures (SOPs) for vadose zone monitoring
activities that did not have approved procedures. It also provided a preliminary interpretation of
subsurface geology and contaminant migration pathways resulting from data evaluation activities
completed as of December 1992, and identified some borehole location changes from the RFL/RI
Work Plan. The borehole location changes proposed in TM1 were based on an increased level
of understanding of the contaminant and groundwater movement at the OU4 site. Borehole
locations from the three approved Work Plan maps were combined in Figure 2-2 of TM1, and

relocation of a few Work Plan boreholes was also presented.

Figure 2-2 from TM1 is included in Appendix B of this TM. Figure B-1 presents the proposed
vadose zone boreholes and analytical boreholes as they appeared in TM1, with the addition of
borehole location numbers assigned for OU4. Figure B-2 is Figure A-7 from TM1, which shows
the location of buried drainage channels in OU4. Site characteristics influencing contaminant

migration pathways are discussed further in Section 2.0.

1.2 PURPOSE AND OVERVIEW

This Technical Memorandum (TM2) identifies changes in the proposed field program as
presented in the Phase I RFI/RI Work Plan and the Vadose Zone Technical Memorandum (TM1).
As discussed with the agencies, technical memoranda provide the mechanism to amend or clarify

the Phase I RFI/RI Work Plan and therefore supersede the approved work plan. Increased

FINAL ( cA TM2\FINAL.TM2)
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understanding of site characteristics as described in Section 2.0 prompted some of the changes,

and technical reassessment of activities proposed in the OU4 Phase I RFI/RI Work Plan prompted

others. The specifics of most of these changes were discussed in a meeting attended by the

Colorado Department of Health (CDH), the U.S. Environmental Protection Agency, the U.S.

Department of Energy (DOE), and EG&G on January 26, 1993. The minutes from that meeting

are included in Appendix C. Many of the other minor changes have been discussed with CDH

periodically in the program, and verbal agreement has been received prior to their

FINAL

~ implementation. The specific issues addressed in this TM are:

Modification of the field radiological survey to include FIDLER gamma radiation
surveys only instead of alpha surveys and FIDLER surveys (Section 3.1);

Modification of the visual survey due to inaccessibility of Pond 207C, and
Ponds 207B-North, 207B-Center, and 207B-South (Section 3.2);

Modification of the geophysical survey due to pilot study results (Section 3.3);

Modification of the surficial soil sampling procedure to comply with the CDH letter
of September 1, 1992 (Section 3.4);

Rationale for placement of random and discrete surficial soil samples (Sections 3.4.1
and 3.4.2 respectively).

Placement of interim boreholes adjacent to Ponds 207B-North, 207B-Center, and
207B-South, and Pond 207C, to collect analytical data in the interim period until the
ponds are emptied and accessible for drilling (Section 3.5.1);

Postponement of construction of 12 boreholes originally scheduled for completion
through the liners of Solar Ponds 207C, 207B-North, 207B-Center, and 207B-South,
until such time as the Solar Ponds are emptied of liquids and sludges (Section 3.5.2);

Modification of boreholes originally scheduled for exploration of bedrock materials
to address alluvial materials only (Section 3.5.3);

Installation of piezometers in alluvial boreholes that had been scheduled for
abandonment (Section 3.5.4);

Deletion of boreholes (Section 3.5.5);

Relocation of Borehole 42893 (Section 3.5.6);

( ¢\ TM2\FINAL.TM2)
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» Relocation of piezometer banks (Section 3.6);
e (Clarification of standard subsurface sampling procedure (Section 3.7); and

e Modified sampling program in Pond 207A (Section 3.8).

Potential program impacts associates with these changes are discussed in Section 4.0. References

are provided in Section 5.0.

FINAL ( ¢\ TM2FINAL.TM2)
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2.0 SITE CHARACTERISTICS

Considerable data have been generated at OU4 since the submittal of TM1. Drilling of boreholes
and piezometers in the buffer zone has been substantially completed, along with many of the
boreholes in the Protected Area (PA). The lithologic data from these boreholes, as well as
previously available lithologic and chemical data, have been reviewed and evaluated as field

activities have progressed.

Significant progress has been made in understanding of the OU4 site since TM1 was prepared.
It is currently understood that contaminant migration in the alluvial materials is largely govemned
by bedrock topography, and that bedrock topography in the OU4 area is much more complex than
originally thought. Due to this complex bedrock topography, a number of discrete contaminant
migration pathways in the alluvium may exist near the Solar Ponds. Previous interpretations had
considered a single migration pathway consisting of an OU4-wide alluvial ground water surface.
It is now understood that there are a number of separate preferential pathways controlled by
channels scoured in the bedrock surface within the alluvial materials leading away from the Solar

Ponds.

The preferential pathways indicated on Figure B-1 are understood to be an expression of the
drainage channels in the surface of the alluvium north of the Solar Ponds that existed prior to
significant reworking of the hillside surface in the early 1980s. Drainage channels observed in
historical aerial photographs are located as shown in Figure B-2. Current data suggest that at
least one preferential pathway may exist that does not follow the surface of the alluvium as
shown on Figure B-1. Between the preferential pathways, the materials overlying bedrock are
likely to be unsaturated for most of the year. Conditions within the vadose zone are, however,

affected by fluctuations in the water table.

The bedrock control of the hydrogeologic system at OU4 is therefore an important consideration
in targeting locations for vadose zone instrumentation. Efforts continue throughout the field
activities to develop an accurate bedrock surface map, and many of the changes in borehole

locations discussed in this TM are intended to generate data in locations where a better

FINAL ( ¢\ TM2FINAL.TM2)
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understanding of bedrock elevation and ground water presence is critical to the site

characterization activities.
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3.0 MODIFICATIONS TO FIELD PROGRAM

Modifications to the field program are described in this section. Revisions to the radiological
survey, pond liner visual survey, geophysical survey, surficial soil sampling, borehole locations,

and piezometer bank locations are described in this section.

3.1 RADIOLOGICAL SURVEY

Implementation of the radiological survey, as described in the approved Work Plan, commenced
in November 1992. The radiological survey described in the Work Plan included the use of alpha

and gamma/beta detection meters, with readings to be taken at all node locations of an established

grid.

During field implementation, attempts to obtain readings from the alpha radiation meter proved
to be ineffective due to instrument limitations and site conditions. Alpha radiation meters must
be held no further than one-quarter inch from the object being surveyed for accurate results. To
meet this requirement, the area or object to be surveyed must have a flat, even surface. Attempts
to survey soil at established grid nodes in OU4 resulted in puncturing of the mylar on the detector
by vegetation and uneven surfaces. Difficulties have been experienced by other field programs
in obtaining this information, and in most instances only questionable data have been collected.
It was therefore proposed that alpha surveys be terminated on the ground surface, but that alpha

readings continue to be taken on objects for health and safety screening.

After communication with and verbal agreement from CDH on November 17, 1992, alpha
surveys were no longer attempted on the ground surfaces. Sample core, sample containers,

equipment, and personnel continue to be surveyed using alpha radiation monitoring equipment.

The Work Plan also required that all radiological grid survey points be laid out using a tape or
flagging, radiological readings taken, and all locations surveyed using standard land surveying
techniques. Variations in radiation instrument readings commonly occur from day to day,
depending on temperature, air pressure, and solar radiation, and do not allow collection of

reproducible results. The inherent variability in the radiological survey data negated the need for

FINAL (¢ TM2\FINAL.TM2)
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precise, land surveyed location data, and a change in procedure was proposed. The change
included pacing or taping off a radiological survey grid, taking FIDLER readings, evaluating data
and determining locations of potentially anomalous readings, collecting surficial soil samples, and
land surveying the location of surficial soil sample collection points. CDH was contacted on this

matter, and verbal agreement was received on November 17, 1992.

3.2 VISUAL SURVEY OF POND LINERS

A visual survey of Solar Pond liners is required in the approved Work Plan as a means of
locating boreholes within the ponds. The rationale for the visual survey was to place boreholes

both in areas of suspected liner deterioration and in areas where the liners appear to remain intact.

Because of the delayed cleanout of Solar Ponds 207C, 207B-North, 207B-Center and 207B-South,
the visual survey could only be completed in Pond 207A in the Phase I program. The visual
survey in Pond 207A was completed on February 26, 1993 and was used to locate boreholes in
deteriorated and nondeteriorated liner locations. Revised borehole locations in Pond 207A are
indicated on the borehole location map, Figure 3-1. Observations made during the visual survey
indicated significant cracking and bubbling of the uppermost layer of liner material occurred
throughout the western half of the pond. The depth of cracking could not be fully determined
by visual observation, but no obvious deep liner breaches were observed. The deteriorated areas
of the pond corresponded to the portion most exposed to direct sunlight and weather, while the
east and northeast portions, which typically are covered by water, were less deteriorated. Results

of a geophysical survey, described in the next section, complement the visual survey results.

33 GEOPHYSICAL SURVEY

The approved Work Plan required that a geophysical survey using Ground Penetrating
Radar (GPR), be conducted in the Original Ponds areas and existing Solar Ponds area. The
objectives of the geophysical survey are to attempt to locate the boundaries of the Original Pond
and to locate any piping or other buried objects in the existing Solar Ponds. The use of GPR was
attempted in the field with a pilot study, and the results were determined to be insufficient to

meet the stated objectives. The depth of response obtained from the GPR was determined to be

FINAL ( ¢\ TM2FINAL.TM2)
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more shallow than most objects would be buried, and was therefore unable to meet the objective

of finding buried objects.

The pilot GPR investigation in Pond 207A included running test lines along the south and
southwest side of the pond to observe the responses and identify subsurface utilities. Soils in the
Solar Pond area are high in clay content and prevented detection of a known pipeline buried
approximately six feet deep. GPR equipment was then brought into the pond and six lines spaced
20 feet apart were established in the southern portion of the pond. Only shallow responses were

observed.

GPR was performed in the Original Ponds area in an attempt to locate the clay liners of the
Original Ponds and to locate buried utilities. Engineering drawings of the Original Ponds area
have been reviewed and indicate the presence of a significant number of buried pipelines in the
area. The effectiveness of GPR in the Original Ponds was successful in verifying the presence

of buried piping. No indications of clay liner occurred on the GPR record.

Geophysical methods were attempted to meet two other objectives not stated in the Work Plan,
including potentially locating individual segments of the Interceptor Trench System, and for
surveying the liner of Pond 207A for evidence of cracks or deterioration. GPR was unable to
detect differences in soil conductivity from alluvial materials in the Buffer Zone and the
Interceptor Trench System drains, and was therefore not useful in verifying the location of the
drains. Electromagnetic technology was also attempted in the Buffer Zone to determine the

location of the drains, again with no success.

GPR was also attempted in Pond 207A to determine the integrity of the liner. Ten lines
established 20 feet épart were established in the southern, accessible portion of the ponds, using
a smaller antennae than the one used to locate buried objects. The small antennae provided more
detail on the liner and shallow subsurface. The responses received with the small antennae
indicated potential subsurface deterioration throughout the liner, in areas that generally

corresponded with visibly deteriorated areas.

FINAL ( ¢\ TM2\FINAL.TM2)
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3.4 SURFICIAL SOIL SAMPLING

At least 35 surficial soil samples are required to be collected in OU4 as specified in the approved

Work Plan. The Work Plan specifies that 25 samples be collected in random locations, and that
10 discrete samples be located in areas of anomalous radioactivity as determined from surface
radiological surveys. The method of sample collection described in the Work Plan followed the
procedure in SOP GT.8, which speciﬁedi collection of ten subsamples from the centers and
corners of two one-square-meter areas located one meter apart, centered on the sampling point.
The subsamples were described as being collected with the CDH sampler, and composited in a
stainless steel bowl. Other requirements included the collection of duplicate samples at
approximately 10 to 20 percent of the locations using the grab method described in SOP GT.8
to compare the grab and composite sample collection methods. Surficial soil samples were also

required to be collected at each borehole location to allow data correlation.

Pursuant to a letter from CDH to DOE dated September 1, 1992, a different sampling
methodology is being used. The letter is included in Appendix D. The letter requests that
samples be collected with a jig and scoop at the center and four comners of a one-meter square
centered on the sampling location and composited. In paved areas, such as under the liners in
Pond 207A, the letter requests that grab samples be collected rather than composite samples
collected with a jig and scoop. Samples from OU4 have been collected using the methodology

requested in the September 1, 1992 letter.

3.4.1 Random Surficial Soil Samples

Random surficial soil sample locations were selected using a “"simple random sampling”
(Gilbert, 1987) methodology. The overall length and width of the OU4 area was determined, and
the coordinates of the 25 random surficial soil samples were selected using a random number
table (Huntsberger and Billingsley, 1981). The coordinates were then compared to areas of
inaccessibility and discarded if they fell in areas inaccessible for sampling. Figure 3-2 indicates

the surficial soil sampling locations determined from the random generation.

Three of the samples locations generated during random surficial sampling fell inside Pond 207A,

an area accessible for sampling, but undesirable due to the need to cut through the pond liner.

FINAL { ¢\ TM2\FINAL.TM2)
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In addition, the collection of random surficial soil samples under the pond liner would not provide
data regarding aerosol contaminant dispersion and could not be compared to other random
surficial soil sample resuits. Six boreholes in Pond 207A provide an alternative for the collection
of six surficial soil samples, one at each borehole location. The grab soil samples can be
compared to liner and underlying material analytical results. It is therefore proposed that the
random surficial soil samples be moved from within Pond 207A out to the pond perimeters,
because surficial soil data will be obtained from borehole locations. The revised locations of
proposed random surficial soil sémples are also on Figure 3-2. Locations were relocated slightly

from the map presented previously due to the presence of asphalt.

3.4.2 Discrete Surficial Soil Samples

The collection of discrete surficial soil samples was stated in the approved OU4 Phase I Work
Plan that approximately 10 soil samples be collected based on results of the FIDLER radiation
survey. FIDLER surveys completed to date in the OU4 area were not significantly elevated and
may not warrant collection of all 10 surficial soil samples at anomalous readings. DOE,CDH,
and EPA held a meeting on March 25, 1993 where it was discussed to redistribute some of these
surficial samples at anomalous radiological survey locations, seep locations, and to fill potential
data gaps identified by risk assessors. The rationale for redistributing samples into these three
categories was presented in a separate letter to the agencies which was approved on

approximately May 12, 1993. The letter is described in the following paragraphs.

3421 FIDLER Survey Locations

Anomalous FIDLER survey locations are considered for sampling based on several criteria. First,
grid locations with the highest FIDLER readings are identified. Readings over approximately
2500 counts per minute (cpm) are considered potentially anomalous. Second, the proximity of
the locations either to random surficial soil sampling locations or boreholes are determined.
Third, results from adjacent radiological survey points are evaluated and trends identified, if

possible, that represent either widespread aerial dispersion or localized anomalous areas.

After reviewing FIDLER radiological survey results, it was proposed to collect three surficial

samples at the gri'd locations shown in Figure 3-2:

FINAL ( ¢\ TM2\FINAL. TM2)
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» Surficial soil sample number 27 is proposed to be collected at grid node T16. Grid
node T16 is located near the southwest corner of Pond 207A. the FIDLER reading
at this grid node was 3364 on January 18, 1993;

e Surficial soil sample number 28 is proposed to be collected at grid node M21. Gnd
node M21 is located near the soil/asphalt interface on the northeast berm of Pond
207A. The FIDLER reading at this grid node was 2443 on March 26, 1993. A
surficial soil sample will be collected at the nearest soil covered location to this gnid
node; and

» Surficial soil sample number 29 is proposed to be collected at grid node V20. Gnd
node V20 is located near the southeast corner of Pond 207A in an asphalt covered
location. The Fidler reading at this grid node was 2448 on March 26, 1993.

A total of three samples are proposed to address this data objective.

3422  Seep Locations

Seeps have been identified on the hillside north of the Ponds throughout their existence, and even
prior to pond construction. Vegetation stress has been observed in the area of these seeps since
the 1960s. Although Nitrate has been detected historically in seepage liquid, but is a mobile
compound and not anticipated to remain in the soils at elevated concentrations. It is, however,
an indicator compound for other Solar Pond liquid constituents. It is therefore proposed that
additional surficial samples be collected in seep locations to determine if residual radionuclides

or heavy metals are present at these location.

Seeps were inventoried on the hillside in Fall 1992 and their approximate dimension shown on
the attached figure. A site walk during March 1993 confirmed the location of seeps shown on
the figure, but indicated the dimensions may be larger at this time of year. Based on this site
walk and the locations of OU4 boreholes and random surficial soil samples on the hillside, the
following surficial soil samples are proposed:

» Surficial soil sample number 30 is proposed to be collected in the elongated seep
located north of and between Ponds 207A and Pond 207B-North. The seep is located
downgradient of Old Sump 2 which was constructed as an outlet for drain tiles
underlying the Pond 207A. A sample collected from this area will help to assess
residual contamination from previous sump activity;

» Surficial soil sample number 31 is proposed to be collected in the large oval shaped
seep located north of Ponds 207A and 207B-North. The area has been devoid of
vegetation for many years. Random surficial soil sample number 13 was collected in

FINAL ( cA TM2\FINAL.TM2)
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the southeast portion of this seep. Another surficial soil sample is proposed in the
west-central part of the seep in the vicinity of Old Trench 2. Trench 2 was
constructed in the 1970s as a remedial measure to capture seepage. The Interceptor
Trench System was later constructed to achieve the same goal as Trench 2, except for
the entire hillside;

 Surficial soil sample number 32 is proposed to be collected in the triangle shaped seep
located north of and between ponds 207C and 207A. The seep is in the location
where the Building 779 footing drain daylights; and

e Surficial soil sample number 33 is proposed to be collected in the small oval shaped
seep located north of Pond 207A. During the March site walk, the seep was observed
to be significantly larger than in Fall, 1992. The seep was observed to extend
approximately 100 feet west of the location shown on the attached figure. Piezometer
nest 04 was installed in the vicinity of this seep. It is proposed a surficial soil sample
be collected in the seep.

A total of four samples are proposed to address this data objective.

3423 Data Gaps for Baseline Risk Assessment

After reviewing the location of boreholes, random surficial soil samples, and environmental
evaluation soil sample locations, a few potential data gaps were identified in the Buffer Zone.
Locations were proposed based only on the criteria of spatial distribution. The following three
surficial soil samples are described as follows:

» Surficial soil sample number 34 is proposed in the buffer zone in an area north of

Pond 207C, midway between the PA fencing and the buffer zone access road;

 Surficial soil sample number 35 is proposed in the buffer zone approximately 125 feet
southwest of Borehole 40593. The sample is located approximately midway between
the piezometers of Piezometer array 3 and Borehole 40593; and

 Surficial soil sample number 36 is proposed in the buffer zone approximately 200 feet
east-southeast of Borehole 40393. The location is located midway between the buffer
zone access road and the PA security fencing.

A total of three samples are proposed to address this data objective.

343 Surficial Soil Sample Analytical Suite
The approved OU4 Work Plan required that surficial soil samples be analyzed for volatile organic

compounds. ‘The likelihood of volatile organic compounds being present in surficial soils is

fninimal, therefore analysis of volatile organic compounds has been excluded. The analytical
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suite has been revised to include nitrate, TAL metals, radionuclides, semivolatile organic

compounds, pesticides, and PCBs.

3.5 BOREHOLE REVISIONS

Several borehole location revisions have been made during the implementation of this QU4
Phase I RFI/RI program. The current OU4 borehole program is summarized in Table 3.1. This
table identifies changes in current location or function of boreholes from the Phase 1 RFI/RI
Work Plan or from TM1. In particular, program responses to existing conditions have led to 1)
the development of "interim boreholes”, 2) postponement of drilling 12 boreholes until waste
materials are removed from 207B-series Ponds and Pond 207C, 3) the re-distribution of deep
boreholes, 4) the installation of piezometers within alluvial boreholes, and 5) the deletion of four
boreholes identified in the Phase I RFI/RI Work Plan as modified by TM1. All borehole
locations discussed in this TM are identified in Figure 3-1. The tentative locations of the 12
boreholes within the 207B-series ponds and Pond 207A are identified in Figure 3-1 although

these boreholes have been temporarily postponed until the ponds are drained.

3.5.1 Interim Boreholes

An original objective of the Phase I RFI/RI field program was to characterize the soil directly
beneath the Solar Ponds. It is believed that the soils directly beneath the Solar Ponds will be
primarily impacted by low mobility contaminants, such as some heavy metals and transuranic
compounds. Data collection for this characterization was to be achieved through the completion
of boreholes and sampling through the ponds and the installation of vadose zone monitoring
equipment within some of these boreholes. The objective of characterizing the soils beneath the
Solar Ponds will be met at Pond 207A, which represents approximately 45 percent of the area
beneath the Solar Ponds, because the liquids and sludges have been removed from that Pond.
However, because of the inability to drill inside the 207B Ponds and 207C Pond prior to removal
of the waste they contain, the boreholes originally scheduled to be drilled within the ponds have
been postponed and eight interim boreholes drilled outside of the pond perimeters. These
boreholes will provide data to proceed with the OU4 investigation in the interim period until the
ponds are drained.  Potential data gaps remaining after interim borehole drilling may be

addressed with horizontal drilling. Interim boreholes will provide data on lateral migration
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of contaminants, as well as some indication of contaminant concentrations in soils underlying the
ponds. Boreholes are still intended to be drilled in the 207B Ponds and 207C Pond when the

ponds are emptied of liquids and sediments, and have been proposed as a subtask of future

activities.

Borehole numbers previously assigned to OU4 boreholes in the ponds have been used to identify
these interim boreholes. Identification numbers for three of the boreholes planned to be drilled
in the 207B-series Ponds and equipped with vadose zone monitoring instruments were used on
three interim vadose zone boreholes located outside of the 207B-series Ponds. In total, four
interim boreholes have been located immediately outside of 207B-series Ponds, and one interim
borehole has been located immediately outside of Pond 207C. All of these boreholes will provide

geological and geochemical data.

3.5.1.1 Interim_Vadose Zone Monitoring Boreholes

Contamination within the vadose zone may have a component that is dissolved in pore water, a
component that is dissolved in air, and a component that is bound to soil. All of these
components migrate through the vadose zone, both laterally and vertically. It is believed that the
soil beneath the ponds may not be uniformly contaminated if leakage occurs in discrete locations
rather than uniformly through the liners. Therefore, target areas beneath the ponds cannot
accurately be determined without access to the bottoms of the ponds. No data have been
gathered regarding ground water, soil, or pore water directly beneath the ponds because all except
Pond 207A currently hold liquids and sludges. The movement of contaminants in the vadose
zone is highly dependent on lithology. Should a lens of fine-grained material intersect the
vertical pathway of leakage from a Solar Pond, that fine grained material could allow for
preferential migration of the contaminants laterally as opposed to vertically. Even though the
Ponds are not cleaned out to enable drilling as originally planned, it is believed that the placement
of interim boreholes and vadose zone monitoring boreholes adjacent to the 207B-series Ponds and
Pond 207C, supplemented with the vadose zone monitoring instruments in Pond 207A, will still
largely meet the overall objectives of the vadose zone study. These interim borehole locations
will help characterize the physical and chemical conditions of the vadose zone in the immediate

vicinity of the Solar Ponds. The rationale for these interim locations is described in this section.

FINAL ( ¢\ TM2\FINAL.TM2)
TECHNICAL MEMORANDUM NO. 2, SOLAR PONDS
MODIFICATIONS TO FIELD ACTIVITIES 3-9 May 20, 1993



O | ol

e eemnn ok

4 N 1
b el

[T im o

B i i,

2‘%@0%-«'

Borehole 41793

Interim Borehole 41793 is located near the southeast corner of Pond 207B-North. The borehole
number was originally located within Pond 207B-North (Figure B-1). Data evaluation efforts
indicate that a bedrock low exists near the southeast corner of Pond 207B-North, representing
potentially the lowest point in the bedrock surface beneath all of the ponds. It is likely that
potentially contaminated ground water could migrate in that direction beneath the Ponds. Based
on water level measurements from nearby Well 2886, there is an approximate 3-foot average
annual fluctuation in ground water in the general location, with the typical high water level
approximately 4 feet below the ground surface. Vadose zone monitoring equipment to be
installed in Borehole 41793 will monitor the potential contamination in the vadose zone which
can be correlated and compared to data generated from an alluvial well in the area. Additionally,
the placement of vadose zone monitoring instrumentation in this location is based on the fact that
although the typical annual water level high is approximately 4 feet below the surface, a one-time
recorded event in the alluvial well in the area indicated the ground water level was within
approximately 1 foot of ground surface. Vadose zone monitoring equipment will therefore
monitor potential residual contamination introduced into the soil by contaminated ground water

and the leaching or removal of this contamination over time.

Borehole 43793

Interim Borehole 43793 is located in the area between Ponds 207A and 207B-Center. The
borehole number was originally located within Pond 207B-South. During construction of Pond
207B in 1960, seepage was discovered east of Pond 207A suggesting an eastward migration of
ground water. To remediate the condition, a drainage tile was installed east of Pond 207A to
collect ground water and direct it to the north. Sump 2, located northeast of Pond 2074, is the
collection point for the water discharged from this drainage tile. The ground water collected in
Sump 2 was sampled routinely after installation of the sump. It is currently believed that vadose
zone monitoring equipment installed in Borehole 43793 will be downgradient of vadose zone
monitoring equipment installed within Pond 207A. Comparison of vadose zone data collected
from Borehole 43793 with data from locations within Pond 207A will help to assess lateral
migration of contaminants in the vadose zone. Data from Borehole 43793 may also provide

criteria for interpretation of contamination beneath the 207B-series Ponds and Pond 207C.
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Borehole 44093

Borehole number 44093 was originally located within Pond 207B-South, but interim
Borehole 44093 is located near the southeast corner of Pond 207B-South. It appears from the
data collected to date that there is a potential low point in the bedrock surface off of the southeast
corner of Pond 207B-South. This suggests a local ground water flow direction to the southeast,
rather than to the northeast as is more typical in OU4. Ground water contamination has been
detected in alluvial wells southeast of the Solar Ponds, but the migration pathway has not yet
been studied. The placement of vadose zone monitoring equipment within Borehole 44093 will

allow for the collection of vadose zone data along this potential migration pathway.

The bedrock surface data also indicate a divide, or bedrock high, exists between the bedrock low
southeast of Pond 207B-North and the low southeast of Pond 207B-South. The characterization
of the vadose zone contamination in the area could prove useful in defining the nature of the
pathway to the northeast and the pathway to the southeast. Borehole 44093, Borehole 41793, and
Borehole 43193 will therefore aid in characterizing the migration of potential contamination from

the 207B Ponds.

3.5.1.2  Geological/Analytical Boreholes

Borehole numbers 41693, 42293, 43493, 43993, and 42393 were originally located inside the
Solar Ponds, but their numbers have been given to interim boreholes drilled on the pond
perimeters due to the inaccessibility of the Solar Pond bottoms to drill rigs. The Work Plan and
vadose zone program did not identify as many pond perimeter boreholes as are now proposed.
However, useful data regarding potential contaminant presence under the 207B-series ponds and
Pond 207C and lateral migration of potential contaminants is likely to be generated from these
interim boreholes if placed adjacent to the berms of the ponds. It is evident that variations in
alluvial lithology are not laterally extensive; therefore, these additional boreholes near the berms
will provide necessary lithologic data. These borcholes, which will also be completed as
piezometers as described in Section 3.5.4, will provide data most closely representing contaminant

concentrations directly under the Solar Ponds.
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Twelve boreholes were identified in the approved Phase I RFI/RI Work Plan for installation in
the 207B-series Ponds and Pond 207C to obtain information regarding the subsurface conditions,
especially chemical conditions immediately below the ponds. The pond cleanout schedule has
delayed drilling activities inside four of the five ponds, and the ponds will not be available for
this Phase I field activity. The twelve boreholes initally planned in the ponds are postponed until

after the ponds are drained, however, interim boreholes, described in the previous section are

-intended to provide data on the lithology and chemistry of materials beneath the berms and

perimeters of the ponds for characterization purposes.

Eight borehole numbers initially assigned to borings inside the ponds (Figure A-2) have been
used to identify interim boreholes as shown on Figure 3-1. Borehole numbers 41393 and 41493,
originally proposed in Pond 207C, as well as Boreholes 42793 and 43093, originally proposed
in the 207B-series Ponds, were not given to interim boreholes, and have been postponed until the
207B-series Ponds and Pond 207C are cleaned of liquids and sludges. Drilling of twelve
boreholes may be required to adequately characterize materials under the Solar Ponds after all

waste is removed from the 207B-series Ponds and Pond 207C.

3.5.3 Modification of Bedrock Boreholes

The approved RFI/RI Work Plan‘initially identified the five following boreholes that were to be
completed 40 to 60 feet into bedrock materials: 42693, 42993, 43293, 44193, and 44293. The
need for these five deep boreholes has been re-evaluated during data evaluation, and it is
proposed that two deep boreholes are required to support Phase I RFL/RI characterization
activities. Two of the originally proposed deep boreholes, Boreholes 42993 and 43293, have
been modified to be alluvial boreholes because lithologic and geochemical data have already been
generated for bedrock conditions in nearby boreholes, and because additional data are required
for alluvial conditions in the area. These two boreholes are discussed below. A third deep
borehole, Borehole 44293, is proposed to be deleted from this characterization and is discussed

in Section 3.5.5 of this TM. One of the two remaining deep boreholes (Borehole 42693) is to
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Borehole 44193 remains as a deep geologic borehole as initially proposed with the intent of

investigating potential subcropping sandstone units.

Borehole 42993 was initially proposed to be a deep borehole to gain bedrock geologic and
analytical data. However, upon further review, it has been determined that more useful
information would be gained from this borehole if it were completed as an alluvial piezometer
instead of abandoned as a deep borehole. Bedrock Well P210189 (Figure A-1), located
approximately 100 feet west of Borehole 42993, provides the desired bedrock data and will be
considered in the development of the Phase I RFI/RI report.

Borehole 43293 was initially proposed to be a deep borehole in the area east of QU4. A
borehole was drilled in this general area in support of Operable Unit 6 (OU6). When available,
data will be obtained from the OU6 project in support of OU4 characterization activities.
Therefore, Borehole 43293 was relocated to the northeast to be within a potential contaminant
migration pathway and to avoid site access difficulties. Because the function of a borehole in
this area is for the characterization of alluvial conditions, this borehole will only penetrate

approximately five feet into bedrock.

Borehole 42693 was identified in the RFI/RI Work Plan to be located on the hillside north of the
berm between Pond 207C and Pond 207A and penetrate bedrock to a depth of approximately 60
feet. In recent drilling at that location, bedrock was encountered at the surface, and drilling
ceased at a depth of approximately 6 feet with no alluvial soil samples available for chemical
analyses. It was decided that a borehole proposed for inside Pond 207A (Borehole 42193) would
be more beneficial as a bedrock borehole for the following reasons. 1) It is currently believed
that the soil beneath Pond 207A has the potential to contain the highest levels of contamination
in the OU4 area. 2) The bedrock surface slopes toward the northeast beneath that pond with an
estimated 4 to 15 feet of overlying alluvium. 3) Furthermore, the depth of weathered bedrock
is not well characterized for the area and the role of secondary permeability through the
weathered zone may impact the vertical transportation of contaminants from the source.
Therefore, Borehole 42193, located approximately in the center of Pond 207A, will be drilled to

approximately 50 feet and provide additional information with regard to bedrock geology and
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geochemistry. Borehole 42193 is one of three analytical/geclogical boreholes drilled in

Pond 207A, with three remaining boreholes instrumented with vadose zone monitoring equipment.

3.5.4 Borehole Piezometers 7

As discussed earlier in this TM, presence and direction of alluvial ground water flow in QU4 are
now understood to be highly localized and governed by bedrock surface. After drilling activities
commenced in OU4, it was recognized that valuable alluvial ground water data could be
generated from the completion of several analytical boreholes originally scheduled for
abandonment as alluvial piezometers. This change did not impact the original intent of the
boreholes because lithologic and geochemical data would be generated from these boreholes as
planned. The installation of piezometers in these boreholes will provide long-term data in the
alluvium for minimal additional effort and cost. Analytical boreholes remaining to be drilled after
the concept was recognized were constructed with alluvial piezometers including
Boreholes 40193, 41193, 41693, 41993, 42293, 42393, 42993, 43293, 43493, 43593, 43893, and
43993. They are indicated with an asterisk on Figure 3-1,

3.5.5 Deleted Boreholes
The value of data to be obtained from each borchole in the program is continually being

evaluated to maximize the overall program efficiency and benefit of data collected. After the
development of interim borehole locations, several boreholes were identified which seem to
provide redundant data or data not considered pertinent to the OU4 program. The following
paragraphs identify the four boreholes along with the rationale for their suggested deletion from

the program. Their locations are shown on Figure 3-1.

Borehole 41093

Borehole 41093 is proposed to be deleted from this program because the data it would generate
is redundant with data to be generated in these OU4 field activities. Initially, there were three
boreholes proposed in Pond 207C and four around the perimeter to aid in the characterization of
Pond 207C and the original earthen ponds. Because Pond 207C is currently filled with liquid and
sludge, the three boreholes earlier identified as being in the pond have been either relocated

outside of the pond as interim boreholes or postponed. The re-evaluation of the boreholes in the
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program led to the suggested deletion of Borehole 41093 because characterization of the arca
appears adequate based on the large number of boreholes and wells already completed or planned
for completion in the area. The locations of Boreholes 40993 and 42093 have been modified and
are located approximately 100 feet and 75 feet, respectively, from the proposed location of
Borehole 41093. The geologic information and the chemical data obtained from these two

boreholes are believed to be representative of the berm characteristics.

. Borehole 41893

Borehole 41893 is proposed to be deleted from this program because the data generated by this
borehole would be redundant with data generated in OU6 activities and other data generated in
OU4 activities.  Similarly, this borchole was not within a migration pathway. The
characterization program for OU6 is concurrent with the OU4 program, and a portion of the
drilling areas overlap. An advantage of the overlap of borehole and soil sampling locations for
OUBG6 in the area east of the Solar Ponds is that geologic and analytical information can be used
in the OU4 program. In addition to the OU6 boreholes, two OU4 boreholes are located in the

area east of the Solar Ponds.

Borehole 44493

Borehole 44493 is proposed to be deleted from this program because of utility clearance
difficulties and because the geologic, geochemical, and hydrologic information obtained from a
new borehole in this location would be redundant with the information obtained by existing wells.
Information from Wells 3787, and 3887, (Figure A-1) as well as data from OU4
Boreholes 43993, 44093, and 44593 will be used in the RFI/RI report in place of data from
Borehole 44493. The lithologic logs for Wells 3787 and 3887 are provided in Appendix E.

Borehole 44293

Borehole 44293 is proposed to be deleted from this program because of utility clearance
difficulties and because the data generated from this borehole would be redundant with existing
boreholes. This borehole was proposed to be southwest of Pond 207A, and upgradient of QU4
to provide béckground data. Monitoring Wells 5687, P207389, P207489, and P207689
(Figure A-1) are located relatively close to the proposed location of Borehole 44293, providing
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geologic, analytic, and hydraulic information. The lithologic logs for the four wells near the

proposed location of Borehole 44293 are provided in Appendix E.

3.5.6 Location of Borehole 42893

This borehole was moved from the originally proposed location south of Pond 207C and west

of Pond 207A, adjacent to the process waste evaporative cooling structure within the RFP 700

Building Area. The relocation was necessary due to underground utilities. The new location is

- located to the west of Borehole 43593. The intent behind the original locations of

Boreholes 42893 and 43593 was to attempt to characterize the location, type of contaminants,
variation in contaminants, and other unique features of the Original Ponds. These two boreholes

were specifically targeted at investigation of Pond 2A.

The need for relocation of Borehole 42893 arises from the high density of buried utilities in the
area of the originally proposed location. The inability to verify the exact locations of these
utilities, especially process waste transfer lines, led to the need to change the location of the
borehole as shown in Figure 3-3. Further constraining the location of this borehole is the
requirement to remain within the target overlap area defined by the discrepancy between the
Pond 2A "as-built" drawings and 1962 aerial photographs of the Original Pond configuration
(EG&G, 1993). Remaining within this target area ensures the best chance of encountering any

remaining indications of Pond 2A.

Apparent repetition through relocation of Borehole 42893 in such close proximity to
Borehole 43593 is addressed by examination of the role of each borehole. The original intent
of Borehole 43593 was limited to geochemical sampling. Completion of this borehole as a
piezometer will enhance long term programmatic needs with respect to local hydrogeologic
conditions. Borehole 42893 is proposed to be instrumented with vadose zone monitoring
equipment. The long-term monitoring of pore water chemistry will provide indications of any
contaminants that remain within the vadose zone media resulting from the Original Ponds, even

though the ponds were abandoned and attempts at remediation occurred in 1962.

FINAL ( ¢\ TM2FINAL.TM2)
TECHNICAL MEMORANDUM NO. 2, SOLAR PONDS
MODIFICATIONS TO FIELD ACTIVITIES 3-16 May 20, 1993



" |

e

[ReS—

) |

fonad

e Ta

3.6 PIEZOMETER BANK RELOCATIONS

Phase I Work Plan objectives for the installation of piezometers banks include the following:

* Identify and monitor alluvial ground water elevation in the vicinity of the Interceptor
Trench System (ITS);

 Identify bedrock elevation relative to the ITS;

» Provide information on hydrologic characteristics of the alluvium through the
drawdown curves into the ITS; and

e Estimate ground water flow directions.
In meeting these objectives, information on the overall efficiency of the ITS will be established.

Four banks of piezometers were identified in the OU4 Work Plan with the stated objective of
providing information on the water table configuration at the primary interceptor trench. It was
also stated that data will be used to optimize piezometer spacing and that the locations of the
piezometers may be modified. The four banks of piezometers were reconsidered after review of
available data, and the locations of the piezometer banks have been modified. Figure 3-1
identifies the new locations and orientations of the four piezometer banks labelled PZ01 through

PZ04. Borehole numbers have been assigned to individual piezometers.

Piezometer Bank PZ01

This bank consists of three piezometers oriented perpendicular to the southern extension of the
ITS. The piezometer bank was initially intended to be located approximately 200 feet east of the
current location, but was unable to be installed in that location due to rig access. It was relocated
to the west, with similar configuration. This location is inside the PA and will straddle the ITS
in the anticipated direction of local ground water flow. Piezometer 46093 will be installed
approximately 5 feet downgradient of the Interceptor Trench and approximately 25 feet east of
the line between Piezometers 46193 and 46293. The piezometer location is 25 feet east to avoid
underground cables in the vicinity. It is anticipated that Piezometer 46093 will be dry and the

piezometer will confirm the efficiency of the ITS at this location. It is believed that the ITS is
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keyed into bedrock at this location and is relatively efficient in collecting alluvial ground water.
Piezometer 46193 will be located approximately 10 feet upgradient of the Interceptor Trench of
the ITS. It is anticipated that ground water will be present in this piezometer and will define part
of the drawdown curve into the trench. Piezometer 46293 will be located approximately 10 feet
upgradient of old Trench No. 2, which continues to serve as a ground water collection trench.
It is anticipated that ground water will be present in this piezometer and will define an area of
seepage on the hillside. The local hydrology of the hillside is governed by the ITS as well as
the historical trenches. The location of Trench 2 is marked by a sump constructed using a

55-gallon drum. In addition, these piezometers will help to identify bedrock topology.

Piezometer Bank PZ02

This bank straddles both the northern end of Leg 6 of the ITS and the ITS header pipe. Itis
located in the buffer zone and consists of Piezometers 40193, 46393, and 46493. It is believed
that both the header pipe and Leg 6 are keyed into bedrock at this location. The identification
of bedrock elevation will be correlated with the estimated depth of the ITS pipes to confirm that

the pipes are indeed keyed into bedrock.

Piezometer Bank PZ(03

The seven piezometers in this bank will be installed in phases outward from the center. The first
phase will consist of the three piezometers in the center. The bank will trend perpendicular to
the anticipated direction of ground water flow and straddle the location of a bifurcated drainage
that was present prior the construction of the PA which dfastical]y altered the hillside in this
location. Piezometer 44893 will be located midway between Legs 5 and 6 of the ITS
approximately 40 feet north of the Northeast Access Road. The legs are spaced 100 feet apart,
and, therefore, the piezometer will be approximately 50 feet from either leg. Piezometers 44993
and 45293 will be located at 25-foot spacings parallel to the road and midway between
Piezometer 44893 and the ITS legs, one northwest of Piezometer 44893 and one southeast of
Piezomemter 44893. These piezometers will serve to better define a buried bifurcated drainage
that is believed to be present in this area. It is believed that the ITS is not keyed into bedrock
at this location, so it is anticipated that these three piezometers will have ground water present

near the bedrock surface. Additional piezometers (45093 and 45393) will be located on the other
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side of ITS legs 5 and 6, respectively. This will place the piezometers approximately 35 feet
along the same northwest-southwest trend as the previous piezometer. These additional
piezometers will further meet the stated objectives and define the local cross-section of the
bifurcated drainage. It is not anticipated that Piezometers 45493 and 45193 will provide
significantly greater definition of the system drawdown. The bifurcated drainage is believed to
be an expression of the bedrock surface and a primary controller of ground water flow. If this
is true, it represents a significant potential contaminant migration pathway and must be

characterized.

Piezometer Bank PZ04

It is proposed that this bank consist of five piezometers in a tee configuration inside the PA and
in the immediate vicinity of a seep on the hillside. The bank will straddle the Interceptor Trench
of the ITS and circumscribe the seep in the anticipated direction of ground water flow. In
addition, the tee array will be perpendicular to ground water flow and a potential buried drainage.
Piezometer 45593 will be located approximately 10 feet downgradient of the Interceptor Trench.
It is anticipated that Piezometer 45593 will be dry. Both top of bedrock elevation and the
efficiency of the ITS at this location will be evaluated from this data. It is believed that the ITS
is keyed into bedrock at this location and prevents ground water movement at this location.
Piezometer 45693 will be located approximately 5 feet upgradient of the Interceptor Trench,
between the ITS system and the seep area. It is anticipated that water will be found in this
borehole if bedrock does not outcrop very close to the surface. The seep may be created by
bedrock outcropping very near the ground surface at the uphill side of the seep, causing discharge
of ground water to the ground surface. Therefore, this piezometer will yield valuable information
downhill from the seep. Piezometer 45893 will be located approximately 120 feet north of the
ITS and centered on upgradient portion of the seep. It is anticipated that this piezometer will
produce ground water and will sufficiently characterize the upgradient or source area of the seep.
In addition to these three piezometers trending parallel to the anticipated direction of ground
water flow, it is also proposed that two additional piezometers be drilled perpendicular to the first
three piezometers, forming a tee configuration. Piezometers 45793 and 45993 are proposed to
be located aﬁproximately 15 feet apart in an area near the surface egression of the seep. These

piezometers will help to more accurately define the bedrock expression of an old buried drainage
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in this location that is believed to govern ground water flow. These five piezometers will also

help in the identification of the vadose zone in this area.

3.7 STANDARD SUBSURFACE SAMPLING PROCEDURE

The subsurface sampling procedure described in the approved Work Plan included compositing
three 2-ft cores, with samples selected at a minimum of 5-ft intervals from near the ground
surface to the water table. If the alluvium is unsaturated, boreholes would be extended up to
5 feet into bedrock. Using this procedure, six foot composite samples would be collected with
up to 5 ft of unsampled alluvium between samples. The procedure described in the Work Plan
was reassessed and determined to be both unclear and potentially a detriment to data
interpretation. In some circumstances, anticipated that interpretation of analytical results collected
with this procedure would be applied to intervals of alluvium up to 11 feet. The borehole
sampling plan was therefore revised for clarification and to provide data that can be more easily

interpreted.

The revised borehole sampling plan provides for the continuous collection of 6-foot composite
samples in alluvial materials. The 6-ft composite sample is collected in three 2-ft runs, with a
sample collected every other 2-ft drive for volatile organic analysis. Boreholes are advanced
only to water table or bedrock. According to SOPs, a volatile organic analysis sample is
collected from the first verified core run into bedrock. A revision to this approach included the
continuation of drilling in boreholes encountering ground water until bedrock is reached, and
installing a piezometer to monitor the water levels in the piezometers. Boreholes drilled through
saturated materials into bedrock will be used to define the thickness of alluvium, thickness of
vadose zone and saturated materials, and depth to bedrock in the vicinity of the Ponds. Sampling

continues only until saturated materials or bedrock are encountered.

The sampling protocol described in the approved Work Plan varied depending on the following
geographic locations: the Original Pond and existing Solar Ponds; the ITS and remainder of site;
and surficial soil samples. The analysis parameters varied slightly depending on geographic
location, with a more complete analysis of radionuclides in the existing Solar Ponds and Original

Pond than in the ITS and remainder of site. Analysis suites have been clarified and expanded
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slightly from the approved work plan parameters during field implementation described as

follows.

Boreholes drilled in Original Ponds and Existing Solar Ponds are sampled and analyzed for:

¢ Nitrate;

« TAL Metals

Uranium 233/234, 235, 236 and 238;
Plutonium and americium;
Cesium 137 and Strontium 90,
Gross Alpha and Gross Beta;
Tritium;

TCL Volatile Organics;

TCL Semivolatile Organics;
Cyanide;

Sulfide;

Pesticides; and

Polychlorinated biphenyls (PCBs).

The list varies from that in the approved Work Plan only by the specification of cyanide and

sulfide as the "inorganic" parameters, and the inclusion of PCB analysis.

Borcholes drilled in the ITS and remainder of site are sampled and analyzed for:

e Nitrate
» TAL Metals
¢ Uranium 233/234, 235, 236 and 238;

» Gross Alpha and Gross Beta;
* Tritium

* TCL Volatile Organics;

* Cyanide; and

* Sulfide.

The list varies from that in the approved Work Plan only by the specification of cyanide and
sulfide as "inorganic" parameters. In both lists, there are no other "inorganic" parameters that

have been deleted.

Surficial soil samples are sampled and analyzed for:

« Nitrate;
TAL Metals;
e Uranium 233/234, 235, 236 and 238;
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*  Plutonium and americium;

* Cesium 137 and strontium 90;
* Gross Alpha and Gross Beta,
e Tritium;

* TCL semivolatile organics;

* Pesticides; and

* PCBs.

The list varies from that in the approved Work Plan only by the addition of pesticides and PCBs.

~ Changes made to field analysis parameter suites occurred prior to drilling of boreholes to clarify

requests for analyses, and to include pesticides and PCBs.

38 MODIFIED SAMPLING PROGRAM IN POND 207A

Bedrock was encountered at shallow depths in many boreholes during the around ponds
investigation. It is anticipated that shallow bedrock may be encountered beneath Pond 207A, and
that insufficient data would be obtained from the 6-foot composite samples collected in this
important location within OU4. A modified sampling plan was therefore prepared in an attémpt
to obtain additional data from beneath Pond 207A, in the event shallow depths to bedrock or

ground water are encountered.

The first component of the modified sampling plan included collection of asphalt liner samples
for analysis. Collection of asphalt was not required in the approved Work Plan, but the option
to conduct asphalt samples was stated. Samples of asphalt are to be analyzed for TAL metals

and the following radionuclides:

*  Uranium 233/234, 235, 236, and 238;
* Plutonium;

s Americium;

*  Cesium-137;

* Strontium-90;

* Gross Alpha and Gross Beta; and

*  Tritium.
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Samples of subgrade material are also collected using the surficial soil sampling procedure
described in Section 3.4. As drilling begins, samples are intended to be collected every 2 feet
for the high priority analytes in the pond, radionuclides and TAL metals. Four-foot composite
samples are to be collected for nitrate analysis, and six-foot composite samples are collected for
semivolatile organic compounds, pesticides, PCBs, cyanide, and sulfide. Volatile organic analysis
samples continue to be collected every other 2-ft core run. This alluvial sampling procedure

continues throughout alluvial materials to a maximum of 2 feet into bedrock. If saturated

~ materials are encountered, samples will continue to be collected as sample recovery allows with

high priority analyses being radionuclides and TAL metals. This procedure applies to all six
boreholes located in Pond 207A, and is depicted on the schematic diagrams in Figures 3-4 and
3-5.

Borehole 42193

Borehole 42193 is proposed to be a deep geologic borehole inside Pond 207A, with an estimated
total depth of 50 ft. This deep geologic borehole was initially intended to be drilled north of
Pond 207A on the hillside, at the location shown as 42693. The original purpose of the deep
borehole was to confirm the suspected presence of subcropping sandstones in the area of
Borehole 42693. When drilling commenced at this location, bedrock was encountered within one
foot of the surface, and was identified as claystone, not as sandstone. Drilling of a deep geologic
borehole was then reconsidered in this location, and believed to be better located within
Pond 207A. The objectives of drlling the borehole thus expanded not only to determine the
location of potential subcropping sandstones, but to provide geologic information below the
potential source of contamination. Surface casing will be installed to minimize the potential for

downward spread of contamination from drilling activities.

The proposed sampling procedure for Borehole 42193 is presented in Figure 3-4. Sampling of
the pond liner and alluvial components of Borehole 42193 are as described in the previous
paragraph. Deeper bedrock sampling from this borehole is proposed to be conducted using the
standard 6-ft composite intervals throughout the bedrock until either a maximum depth of 50 feet
or evidence of sandstone or ground water is encountered. It is preferred that an offset casing be

installed in the deep hole to allow geologic logging to proceed with neutron, gamma, and
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induction tools. The casing will reduce the risk of hole cave-in on the tools, and minimize direct
contact of the tool with potentially contaminated materials. Presence of the thin-walled casing

will cause minimal interference with the quality of logging results.

Borehole 42593 and 43393
Boreholes 42593 and 43393 are the two remaining analytical boreholes in Pond 207A. Sampling

procedures for these boreholes are consistent with that described above for the alluvial materials,

* but at least one sample is also proposed in the underlying bedrock. Figure 3-5 depicts the

'proposed sampling scheme. After alluvial material are sampled, a surface casing will be installed,

and the borehole advanced 6 to 8 feet into bedrock. A 6-ft composite sample will be collected
and analyzed from bedrock to allow comparison of geochemical data between alluvial and

bedrock materials. The boreholes will be abandoned upon completion.

Vadose Zone Boreholes in Pond 207A

The three remaining boreholes in Pond 207A are scheduled for completion as vadose zone
boreholes. Because sampling instruments are being installed in the boreholes during completion,
alluvial sampling will terminate once bedrock has been verified. Alluvial sampling procedures
will follow those described above for other Pond 207A boreholes, but drilling will be terminated
a maximum of 2 feet into bedrock. Vadose zone monitoring equipment will be installed in these

boreholes as discussed in TM1.
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4.0 PROGRAM IMPACT

The changes in the field program presented in this TM will allow for more efficient use of the
resources allocated to OU4, will better characterize migration pathways at the Solar Ponds, and
will eliminate the generation of redundant data than the program specified in the approved Work
Plan. In addition, these changes will allow progress to be made regarding characterization of
source and soils even through the 207B-series and Pond 207C are not yet drained. Data from
historical borings in the pond area and from adjacent OUs has been identified, and used to
minimize the collection of redundant data in OU4. Although these changes will better define
contaminant migration pathways from the Solar Ponds, a potential data gap will exist with respect
to the generation of soil chemistry data under the 207B-series Ponds and Pond 207C. This
potential data gap will be addressed in field characterization activities related to OU4 that will
be completed at a later date. The data generated from the field activities as identified in the
Phase I RFI/RI Work Plan, as modified by TM1 and TM2, should allow for adequate preliminary

characterization of the soils and sources at OU4.
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TABLE 3.1

CURRENT OU4 BOREHOLE PROGRAM
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TECHNICAL MEMORANDUM NO. 2, SOLAR PONDS
MODIFICATIONS TO FIELD ACTIVITIES

BOREHOLE # LOCATION FUNCTION COMMENTS
40093 North of NE Access Rd . Approved Work Plan location
between ITS Legs 12 & 13
Moved approximately 40 feet
40193 North end of ITS Leg 6 southeast of original work plan
. . location to be part of piezometer
array PZ02
40293 South of NE Access Rd I Approved work plan location
between ITS Legs 14 & 15
40393 South of NE Access Rd Relocated from TMI location
between ITS Legs 6 & 7 . . across road to the southwest to
fill a data gap
40493 North of ITS Leg 3 . Approved work plan location
40593 North of ITS Leg 5 S Relocated in TM1 to be within
. potential migration pathway
40693 Hillside north of 207C N Relocated in TM1 to be within
potential migration pathway
40793 Hillside north of berm . . Relocated in TM1 due to rig
between 207A & 207C access
40893 North of 207B-N . Approved work plan location
40993 Northwest corner of 207C . . Relocated in TM1 from west of
0OU4 boundary
41093 North of 207C . Deleted from program
Relocated slightly north of
41193 Northeast of 207A . . approved work plan location due
to rig access
Relocated slightly north of
41293 Northeast of 207B-N . . approved work plan location due
to rig access
41393 Inside 207C . Postponed until pond is drained
41493 Inside 207C . Postponed until pond is drained
Approved work plan location
41593 Inside 207A may be relocated slightly
. . pending the extent of ice in that
portion of the pond
( e\ TM2\FINAL.TM2)
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TABLE 3.1
CIIRRENT O114 BORFHOILE PROGRAM.
BOREHOLE # LOCATION FUNCTION COMMENTS
Interim borehole given
41693 Between 207A & 207B-N identification number from a

. . postponed Pond 207B-N
borehole
Interim borehole given

41793 East of 207B-N . . identification number from a
postponed 207B-N borehole

41893 ou6 . Deleted from program

41993 West of 207C o Approved work plan location

42093 Northeast corner of 207C . Relocated from TM1 location to
the north due to rig access
Changed to be a deep borehole

42193 Inside 207A . . | as well as analytical/geological
borehole

42293 Between 207B-N & 207B-C Interim borehole using

. . identification number from a
postponed 207B-N borehole

42393 Southwest of 207C Interim borehole using
. . identification number from a
postponed 207C borehole
42493 Inside 207A Relocated in TM1 to be inside
. . Pond 207A instead of west of
berm
42593 Inside 207A Approved work plan location.

. May be relocated slightly
pending the extent of ice in that
portion of Pond 207A

42693 Hillside north of 207A . Bedrock at surface. Abandoned
with no soil samples collected
42793 Inside 207B-C . Postponed until pond is drained
42893 South of 207C Relocated from TMI1 location to
. . the southwest due to
underground utilities
42993 Southeast of 207C Originally planned as a deep
. . borehole, now revised to be
alluvial borehole with piezometer
43093 Inside 207B-C . Postponed until pond is drained
FINAL ( ¢\ TM2\FINAL.TM2)
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TABLE 3.1
CIIRRENT OI14 BOREHOLE PROGRAM

BOREHOLE # LOCATION FUNCTION COMMENTS
43193 East of 207B-C Approved work plan location
. . relocated slightly east due to rig
access
43293 QU6 Relocated in TM1; Originally

planned as a deep borehole,
revised to be an alluvial borehole
with piezometer

43393 Inside 207A Location moved slightly south as
a result of visual survey

Interim borehole using

43493 Between 207B-C & 207B-S . . identification number from
postponed 207B-C borehole
43593 South of 207C . . Approved work plan location
43693 Inside 207A . . Approved work plan location
Interim borehole using
43793 Between 207B-C & 207A identification number from
. . postponed 207B-S and selected
for vadose zone monitoring
43893 Southeast of 207A Relocated in TM1 to south berm

of Pond 207A due to rig access

Interim borehole using
43993 Between 207B-S & 207A ‘ identification number from
postponed 207B-S borehole

Interim borehole using

44093 East of 207B-S . . identification number from
postponed 207B-S borehole
44193 ous . « | Approved work plan location
44293 South of Bldg 782 . * | Deleted from program
44393 South of 207A . . Approved work plan location
44493 South of 207B-S . Deleted from program
44593 Southeast of 207B-S . Approved work plan location
44693 Northeast of ITS Leg 2 . Relocated in TMI to the south
due to rig access
44793 | East of ITS Leg 1 . Relocated from TM to the porth
due to rig access
FINAL ( ¢\ TM2\FINAL.TM2)
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TABLE 3.1
CIIRRENT O1]4 BRORE LE PR M
BOREHOLE # LOCATION FUNCTION COMMENTS

PZ01: 46093 North of 207B-N . Relocated from the Phase I
46193 . . RFI/RI Work Plan to be in the
46293 . vicinity of Trench No. 2

PZ02: 40193 North end of ITS Leg 6 . . Relocated from the RFI/RI Work
46393, . Plan to be in the vicinity of
46493 . potential migration pathways

PZ03: 44893 North of NE Access Rd, . . Relocated from the Phase I
44993 between ITS Legs 6 & 7 . RFI/RI Work Plan to be in the
45093 . vicinity of potential migration
45293 . pathways. Piezometers 45193
45393 . and 45493 deleted.

PZ04: 45593 Hillside north of 207C . Relocated from the Phase I
45693 . . RFI/RI Work Plan to be in the
45793 . vicinity of potential migration
45893 . pathways
45993 .

FINAL ( e\ TM2\FINAL.TM2)

TECHNICAL MEMORANDUM NO. 2, SOLAR PONDS

MODIFICATIONS TO FIELD ACTIVITIES

May 20, 1993




005'G80°7 3

vio — SUNOd «v10S 000'980°C 3

Z W1 — S370H3y08 10 ol

SNOILYDOT J3SIAZY
L-¢€ N0

[CSCRN IOl

T NN

" S
®

0avy¥07100 ‘N3IGI00
INYId S1V¥ 14 AXNO0Y
AOMINI 40 ININLMVS3ITA 'S'N

HO4 ORIV I¥d

-1 TR

1334 NI 3TVOS

.

| pep s |
0%z Szt Q 143

Y

N

\

(NVId HHOM 18/138

| ISYHd WOY¥4 SNOILVIOT
JAILYINIL) NOILYDO0T ¥INN
12VINI LV JT0H3N08 0INOJLSOd

(NVd HYOM 13/13Y

L 3SVHd WO¥4 SNOILYIOT
JAILYINIL) NOLLYDO MOvHd
YINI IV J10HIYOB Q3INOJLSOd

370H3¥08 40
NOILVYD0T G3SIA3Y

£69¢Y

e

L6LG,

310H3¥08 /198 ,£661Y \\mmmi‘*
NI G371IVISNI ¥313N0Z31d ‘\ W

NYHO0Hd WON¥4 0313730 3IT0H3N08 @ /7

HIBANN JI0HIHO8/YILINOZIId €609r 7/ WALSAS NVHQ MONIMJ

/ 69y
NOILYD01 ¥3L3N0Z31d 03S0d0¥d 4 ¢

JAYN AVEYY ¥313IN0Z3d £0Zd

640t N
£6S0¥
+ 80V

00SISL N

$370H3H08 q
INCZ 3SO0QvA 03S0d40¥d T ET I

09-0 SONRIOE (d330) o
O0HA38 NVId XJOM 14/138 | ISYHd = N~ _

0T-G1 SONROB (MOTTVHS) ‘ P == ’ v
WIANTIY NYId MHOM /138 | ISVH

NOILVNY 1dX3

It pave SV i) S ey SHR QNP Y 8

El

e

L N}J}dI X oK Aok Aen Rl [‘ Foc ko FRvud




$N0 — SANOd =v10S
SNOILYD0T 3TdWYS TI0S
WIDILANNS 3L3UISIA B WOANYY

Z-¢ 34noSid

AO8INI JO IN3NLHVJ3IQ 'S'N

OQYHO100 ‘N3Q109
INY1d Siv¥13 ANI0M

¥0J Q3Yvd3I¥d

1334 M 3TvOS
002 004 o] 001

NOUVHIOISNOD IS 10S
nON4 QYN ™I SYINY

AVONNO8
JMYS WOS TYOUNNS

NOUYIQ™ TdMVS
NS WOLRING (GLYO0 13

NOUYDO™ dMvS
N5 WOUTYS NOONVY

SNOUYYOY 9MQY3E A3ANNS
IHDO0IAVY IV IXOHddY

VRS / 2OVNVIQ

Sqvod

NOUVIOT TcMvS J3IS = §

NOLLYDOT AINNNS QWY SNCTYRONY
NOUYOO™ ovD YivQ

NOLYDOT ON TdrvsS T0S
MOLNNS ILIWISIC GISOJOU

NC 1 YNV IdX3

L1 ON VIV ONRVY

A8 03A0¥4dY | A8 QINIIHD

a8 v |

cs/0t/50 diva | 3ISA'08

OO S00TSSS 3NVN 14|

0 ‘ON NOISIAT |




. '.3~,u

[ -Ag

i

.
Wseutn

11

i

5

BH42893 ——

— — -

"~ W% — S~ ORIGINAL LOCATION

»

" " —. A0 PN VI / é@_ﬁx ]
S —— e N e
1 - it slsiisda——— : ————:———-——\?x
e e Sum L
NORH' 76 D !;"? AN
, WA/
7 /,/ 3 == J /'/ a:i
178 it , ISy

| ‘

. R L

7~ &/ reviseD LocaTION |l ? 4 T:L

) T»/, g7

7 et 177}

‘ (/L = Al
£ CAF - | . ‘ Ja? Ji~—__:f§§EE§§
/ WA et R : 99 I&x <

BH43593 - ) BJ) P

) DF-STD-Y, é
8 35t
oo mmeere L
% - =T, i I = erw( E iy

Z1

TARGET SAMPLING AREA

AR

Eznaas-ﬂ/:ﬁ

N3746d
R

POND 2A BOUNDARY FROM
ORIGINAL DRAWINGS

POND 2A BOUNDARY FROM
1962 PHOTOGRAPHS

APPROXIMATE EXTENT OF
POND BOTTOM

Ny
L

SCALE IN FEET

PREPARED FOR
U.S. DEPARTMENT OF ENERGY
ROCKY FLATS PLANT
GOLDEN, COLORADO

FIGURE 3-3
REVISED LOCATION OF BOREHOLE 42893
SOLAR PONDS - OU4




€612y IT0H3IHOE—VL0Z ONOd
NIHLIM NV71d DNITdWVS 0380d0Hd

v-€ 3UNDIA

0avyo109 ‘N3IQ10D
ANVYId S1VYI3 AJ00H
ADHINT 30 LININLHVYCIA ‘SN
HO4 3Yvd3aud

IS PILIRMOIUD 51 AAMUM * ¢ Jo Wndap [e10) 30 ouoyspues Surddosoqns jo aouresnado o Aq
PO 2q 1M £61ZPHE Jo Nidap reun otoyasoq Jo (ndap omua 30) OIS [y Jof sapsodmod 9 im Inumuod [pa Sunjdures Ysompag

W 131
q
m
11331
qFafd
wanuL ‘aeg » wydiy sso1o '06 (asodmos 9)
WANONS % L€1 WNISI)) ‘MAINPWYAIRRIOIN] ] 19919 VY 'SANTIOA-|TIIS SV
'8€T '9ET 'SET "EU/ELLN 130} pazhreuy, i3y VL ‘9NN sqvy - | sjdares Yoompag
a3q .
A20IPIQ O IALD 7
(ansodinod 7) SR TY.L PP SAVY _”_.._”— A1 - VOA | ojduns Joompog >
(3auy] puod motaq .01 01,9 ¥ potoado)
SR ‘$AV Y-S Ndung e =7 INOLSAVTID XD0ouadd
(¥ £3949 5949915 .£) YOA ske¥e
0 ..Q.N
viv3v]
(ansodmod 9) ue1IS [edj3ofopey \ \ \ \ \ \ \ \ a7 * \ \ \ \ \ \ \ \
PYINSPPIELD *SADI/SPINSIIIOAS
7%
/) 5 LT —— f ] 211 WNIARTIV
(susodmod ) €ON & FEPRAvAEy ks vEviv]
: (dmo) ,9)
pumgrpIrel)
‘s@DdN%ad ‘SOAS - | 9jdures
4 1 354+
SIORI ‘tqvy-¢ Adaeg P v FyiVY
SE.-JM hﬂﬂmﬂg 1 (dwmo) p) remyN - 7 s1dureg
TWOEG] = owWn|oA [v10], _ _
3uise) Impms
2 e S o
™ 08 opyINSPPRIAD
@ 08 DOAS Z 30 K143 YOA - 1 9pdireg e i
__“ wm .<o> SR ‘SqQV-1 ojdures o (dmoD ) sremN - | stdureg
T opT SR TYL (umiAniye 1 sw&asﬁ._e »dwo)
£ uRns AVY-1 Jldweg \
T or ON (SIIFIOA DL *SoTEIOA-1maS TOL
e, . ‘
TSR T 3T puod Jo eg.él.'\ :ﬂao.ﬂa nmz sqVY) peidqng
SUCTIISE) SO A paredaid jo srdures qun regdrpng
Jour] puod jo dog ———p=;
savy SR VLD

sur] eydsy Jo sjdureg qerny

W8 G3INIIND

‘A8 QIAOMdIY

M AS NMYHQ

C8/8IA0 34VvQ

TIOH JHO' MANTIV IrwN INd

0 NOISIA3Y

o o st

SR I s r

e T S SR S

m,.?.%:.J i o gy
LT s

1

11..?.*-

L

-n
e



£65ZV ANV £6EEY e
S3TOH3IHO8—V.L0Z ANOd g
NIHLIM NV1d DNITdWNYS 03S0dOHd 5
=
S-€ JUNDII
0QvHO0109 ‘N3Q10D
INVd S1V13 AMO0H
ADYINI JO INIWLHVYCAT ‘SN “parpaq waly apsodwion 9 193]109 pure Fuised NS PS IqRIAACON we saldures
HO4 Qa¥vd4ald se Juof g8 (;7+ PEnuod Yoaspeq) Yidap vonedyuaa oa1paq 0} sanunuoed Jurdures erAN{Te ‘pAINNUNOIUI §TIITeM 1] J] ¢ lm..
t 1hidr A m
ﬂ- qa34 <
{1 mm
ajtala
7 (swsoduwoo 9)
_ /e 122155 VY ‘FINEOA-{IIIS
wnnuy teeg ¥ wydly 5019 %06 il 'STEPIW “TV.L *a1eniN 'sqv - 1 9(dwes xdaipag ?
WRUONS 7 (] WIS ‘WX y/unuoInid abata] |3
'8¢ '9ET *SET ‘YEVELLN 30) PITATOUY, 3502poq O FALP 2 2
1011 - YOA | 9jdureg oospog P a
(raun puod mopaq 0F 01 9 18 pN2edx3) %
(onsodnos ,7) SEIN TVL PUe Savy ———‘ STEPW ‘sAVYE-C UG e GNOLSAYL XO0ya3d
. w w €1 .01
(v L3942 SIS xnv VYOA - \ \ \ \ \ \ \ \ — + \ \ \ \ \ \ \ \
(ansodurod ) uaards rexdojorpey _
2pYINSFPRRELD ‘SEDI/SIPIMSIIDIOAS STERN SAVY-H 9| IIES e « 4«. « WAIANTTV ]
m
(duo) 9) g
% » F
£ pyInSRpIIAD
(ansodwod ») *ON & sgodNsad SOAS - | stdures 3
SN "saVYE-¢ odawg ~—————— LT,
g 141747 [
. Pien 214y =7 (dmoD p) ovemuN -  oidusg A "
ponnbay 324020y %09 _ =7 g
= jus OE61/5911 1/ R £
180g61 = PwN(OA (101 B T L T —— « W« x - HITED) 23S 4
fur 5ot 1 . /) g
‘ - —e
T uIms AV Z 390 K399 YOA - | dureg m
1 08 spyInsPpuesd SIEPIN SAVE-T TS e (dwoD p) ayem - | opdures 3
o 08 DOAS I I &
ore YOA (wnjangre uf oyvodmon 9 3d swo ) 1 :
| osz savy u22)08 QY¥y-| 9idures YiVlV 1,04 n
= opT STEPN TV.L o (SometoA TOL ‘sAneoA-1was TOL
1w 0T tON U] puod Jo wopog | ‘spp TV.L“ON ‘rava) spedang
pardarg Jo sdures qeso) retaymg
PR e ] sy puod Jo dog ———= 2
TR FIPUACA (sqQv STRR TVD) g
suy] ireydsy Yo odmws quin z
- i I . meee s sy %o e S N e T e T Bl

%



COAVED-X < |

gt AN g F s a4 e n o s smi L g Y s A




1
]

R 3
I OU4 PHASE I RFI/RI WORK PLAN FIGURES
» Figure A-1: Field Sampling and Geophysical Investigation in Original Pond Area.
) * Figure A-2: Field Sampling and Geophysical Investigation at Existing Solar
Evaporation Ponds.
- » Figure A-3: Field Sampling and Geophysical Investigation in Interceptor Trench
System, and Remaining Areas.
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APPENDIX B

LOCATIONS OF SOIL BORINGS PRESENTED IN
TECHNICAL MEMORANDUM NO. 1

Figure B-1: Locations of Soil Borings Presented in TM No. 1 Solar Ponds-OU4.

Figure B-2: Approximate Locations of Buried Drainage Channels Solar Ponds-OU4.
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APPENDIX C

MEETING MINUTES OF CDH/EPA MEETING
OU4 SOLAR PONDS PROJECT STATUS
JANUARY 25, 1993
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Meeting Minutes
OU4 Solar Ponds Project Status
January 26, 1993

An OU4 project status meeting was held on January 26, 1993 at 1:00 PM, at the Colorado
Department of Health Offices, 700 S. Ash, Denver, CO. An agenda is attached. The following
people were in attendance:

Name Affiliation Phone

Mr. Arturo Duran USEPA 294-1080
Mr. Harlen Ainscough CDH 692-3337
Ms. Caren Johannes CDH 692-3347
Mr. Scott Surovchak USDOE 966-3551
Mr. Randy Ogg EG&G 966-8608
Mr. Steve Paris EG&G 966-8543
Ms. Kim Ruger EG&G 966-8608
Mr. Willis Wilcoxen PRC Env Mgt 295-1101
Ms. Shaleigh Whitesell PRC Env Mgt 295-1101
Ms. Barb Neary Applied Environmental 469-6660
Mr. Tom Henderson Applied Environmental 694-6660
Mr. Henry Leighton Applied Environmental 469-6660
Mr. Frank Blaha Wright Water Engineers 480-1700

Introductions were made followed by a general discussion regarding disposition of these meeting
minutes. The minutes are scheduled for transmittal from EG&G to DOE within two weeks of
the meeting date, February 9, 1993. Mr. Ogg then moved on to the formal agenda items.
Agenda Item I - Relocation of Boreholes/Vadose Zone Locations

Discussion began with Mr. Ogg briefly explaining the supplemental materials that had been

. brought to the meeting to support the rationale for any borehole/vadose hole relocations. He

explained that the proposed Phase I drilling activities within Ponds 207B and 207C were now
inappropriate due to the presence of liquids/sludges still within the ponds. In addition, the
schedule for removal of the pond liquids/sludges proposed by RFP Operations will conflict with
the Phase I RFI/RI program schedule.

Mr. Ogg then gave a brief explanation of each proposed contingency borehole location around
Pond 207C and the B-series ponds and the supporting rationale. The rationale included
consideration of the following: keeping the location as close as possible to a suspected
contaminant source, drilling equipment logistics, and obtaining EG&G construction management
concurrence with respect to avoidance of buried utilities.

CDH questioned any potential hindrance to drilling caused by the concrete access barriers that
block berm access and the reasoning behind the move of borehole 40993. Mr. Ogg indicated
the barriers could be moved and addressed the 40993 move to the satisfaction of the group.
Other questions were asked regarding the status of the pond emptying activities, especially the
issue of exactly when the removal operation was to begin, and if DOE was anticipating returning
to the ponds at a later date to perform supplemental drilling and sampling. Mr. Surovchak
addressed this issue, agreeing with the EPA representative that future sampling would be prudent
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once emptying activities were complete. Mr. Duran reiterated the need to formally recognize
the necessity to revisit the ponds at a later date; not just "consider" revisiting.

Mr. Ainscough questioned the correlation of the proposed relocations to suspected preferential
flowpaths presented in the Vadose Zone Technical Memorandum. Mr. Henderson distributed
maps of the pathways and Mr. Blaha gave a brief historical overview of site activities to support
the theory of the pathways, and answered questions regarding the construction of the ponds and
the old interceptor trenches. Additional questions about bedrock surface features gave way to
extended discussion of the relationship between bedrock surface, preferential pathways, and the
proposed borehole locations.EPA added discussion emphasizing the virtue of revisiting 207B and
207C ponds once they are emptied. Mr. Surovchak reiterated that DOE was not intending to
replace the pond boreholes with these proposed boreholes.

The location of Borehole 43193 was proposed based on review of historical contaminant data
and based on recent interpretations of irregular bedrock surface in the area. Borehole 42993 was
proposed to be changed from a deep geologic boring to a shallow borehole with a piezometer.
The data regarding local groundwater conditions in the vicinity of borehole 42993 was explained
to be more beneficial data than bedrock geology in this instance. Borehole 44293 was proposed
to be deleted due to its distant location from the solar ponds and presence of existing wells in
the vicinity. Borehole 41893 was proposed to be deleted because it is outside the OU4 boundary
and not within suspected contaminant migration pathways. Borehole 44493 was proposed to be
deleted because it was unable to be cleared in that location due to the presence of several
underground utilities. In addition, existing wells drilled prior to utility installation are very near
44493 and will provide valuable data. The proposed location of Borehole 42094 differs from
that proposed in the Vadose Zone Technical Memorandum. It was relocated from due west of
Building 788 (Pond 207C) to a location off the northeast corner of Pond 207C. The relocation
was necessary due to rig access and will provide better data on suspected contaminant migration
pathways. Finally, it was proposed that Borehole 41093 be deleted because the increased
number of boreholes north of Pond 207C minimizes the data need and cost effectiveness of this
borehole. As discussed later in these meeting minutes, all of the proposed items were verbally
approved by the agencies.

An inquiry was made as to the validity of the 1989 data (ie., data from existing wells), and Mr.
Ogg felt that the cleanup level specified in the IAG was restrictive enough to ignore the validity
question with respect to final disposition of the property.

Agenda Item II - Innovative Drilling - Horizontal/Angled

Mr. Ogg began the discussion of this item by presenting a brief background of the need for
horizontal drilling and the recognition that there is a specific need to collect data under the
ponds. He outlined the overall proposal of drilling an east-west borehole from the east side of
each B series pond, approximately 1’-3’ beneath pond bottom elevation, and a north-south
borehole beneath pond 207C, at a similar depth, drilled from the mid-point of the north pond
berm. Mr. Ogg emphasized the concern over the potential for pond liner damage and for
breaching the liner, causing an undesirable discharge of pond contents into the environment.

MTGS\1-26MIN.OU4
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CDH questioned the expense of such activities, and there was extended discussion over estimated
costs for horizontal drilling, as well as available methodologies, the need to have a contingency
plan in place, the desire to use horizontal drilling and methods that avoid the generation of drill
cuttings. General statements were made by Mr. Ogg regarding preliminary cost figures that
were reasonable with respect to vertical drilling. He emphasized that current cost estimates were
only preliminary and, should prohibitive costs become an issue, he would certainly be in contact
with the regulatory agencies.

There was more discussion over pond construction assumptions, liability issues, conceptual
sampling scenarios, and overall applicability/utility of the horizontal drilling application. CDH
commented that the desire to sample close to the pond liner may be dangerous and the potential
downfall to the activity. EPA was particularly concerned about the long term utility of the
application of horizontal drilling with respect to streamlining the schedule and usefulness of the
data gathered. In general, Mr. Duran was concerned that utilization of horizontal drilling would
not get the site any closer to closure, especially since vertical drilling and sampling would be
revisited once the ponds were drained and cleaned. EPA stated they would prefer to wait on
drilling under the ponds.

Mr. Ainscough did not necessarily agree with the suggestion to wait and drill under the ponds
once cleaned. He stated that he felt the pond draining schedule contained some float with
respect to the February 1994 completion date and the actual date when the ponds could be
accessible for drilling operations. In addition, he said that proceeding with evaluation and/or
implementation of horizontal drilling would benefit the RFI, and could provide information on
characterizing the source and soils. There was also general discussion as to whether collecting
uncontaminated soils beneath a pond would be as useful as contaminated soils, given the overall
uncertainty of horizontal drilling results. The consensus was that all information is useful for
establishing an extent of contamination. He also felt that should the cost escalate significantly
over Mr. Ogg’s preliminary figures it would be wise to re-evaluate at that time, but that
implementation of the horizontal drilling could put the OU4 work that much farther ahead. DOE

_ emphasized that acquiring the data would be extremely valuable, not just research.

Agenda Item I - Deletion of Analytical/Geologic Boreholes

This item was basically discussed as a part of Agenda Item I although Mr. Ainscough wished
to clarify whether these were deletions or deferrals to a later date. Mr. Surovchak stated that
these were in fact deletions and recalled the justification information that was presented earlier.
This question lead the group into the next agenda item.

Agenda Item IV - Work Plan Deviations

IV a. Deletion of Boreholes

Mr. Ainscough felt that a method of addressing these changes would be the vehicle of the
Technical Memorandum (TM), such as for OU6 as an example. He did emphasize that a TM

can be as simple as one or two pages; it is not required to be of a scope similar to the OU4
Vadose Zone TM.

MTGS\|-26MIN.OU4
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This lead into general conversation as to what constitutes either a minor or major change to a
stated program objective. The example of moving a borehole location by fifty to one hundred
feet was agreed to fit the overall definition of a minor change. Contingency locations of the
boreholes/vadose zone wells initially intended to be within the ponds was agreed to constitute
a major change. An additional example of a major change was the relocation of the piezometer
banks from the locations described in the work plan, as follows.

IV b. Piezometer Banks: PZ0l, PZ04

Piezometer bank relocations were proposed based on recent interpretations of preferential
pathways, as well as the issue of drill rig accessibility to the original locations. In response to
a question by Mr. Duran, Mr. Blaha discussed the relationship of the ITS system to bedrock
surface, and how this interface affects the ITS performance. He also described the need to
update the piezometer locations due to increasing knowledge of local groundwater conditions,
bedrock conditions, and being able to adapt as new data are collected. Mr. Ainscough agreed
on the need to be adaptable; to not be overly focused on the work plan. He also felt that
documentation of these relocations could be well suited to the TM scenario.

IV c. Document Change Notices (DCN)

Mr. Ogg wished to know how the regulatory agencies desired to handle accounting of DCN
items. He used the example of analytical prioritization in instances when core recovery was low
and there was inadequate sample material to analyze for the complete suite. The priority listing
in the Vadose Zone TM was discussed as an example of how to categorize important analyses
versus less than necessary analyses. Tritium concerns were expressed as well as those for VOC
sampling. Mr. Ainscough was in agreement to use the TM priority listing, but wished to see
the issue presented in a written format to which he could give conditional approval.

Mr. Surovchak further pursued the general issue of DCNs. It was agreed that the existing

~ informal procedure was acceptable where DOE informs both Mr. Ainscough and Mr. Duran by

phone to explain the general nature of issues as they arise. This phone contact would be
followed up by a letter. '

Agenda Item VI - Schedule

Mr. Ogg began the review of the schedule status by giving the group a briefing on overall
project progress, maintaining that all personnel involved were making a diligent effort to
minimize impact to the IAG. He stated that the anticipated submittal date of the draft RFI report
had slipped to May 1994, approximately one year behind schedule. Mr. Surovchak supported
Mr. Ogg and added that all parties needed to realize that certain aspects of the program were
out of his immediate control.

Mr. Ainscough then lead into a general review of program activities that followed the conditional
approval of the work plan that was granted on May 8, 1992. Mr. Ogg presented the scope and
relative chronologic position of the activities that had occurred to date. Mr. Duran felt that
certain activities should have occurred more promptly. There was further discussion of events
following the conditional approval date including: procurement activities, contract award,

MTGS\1-26MIN.OU4
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training requirements, personnel reassignments, definition of the scope of the Applied
Environmental contract, specific planning document preparation, and delay to the technical
evaluation of the OU4 proposals.

Mr. Duran stated that the EPA does not consider delayed procurement activities as appropriate
justification to lengthen a schedule, and that internal EG&G problems should have no bearing
upon schedule issues. Mr. Surovchak stated that attorneys would have to decide upon that
question. Mr, Ainscough stated that this format was inappropriate for the "negotiation” direction
in which the conversation was heading. He also stated that Mr. Ogg and Mr. Surovchak should
prepare a written request for extension of the schedule. This request should chronicle all events
from the conditional approval date until the present in order to adequately describe the situation
for justification purposes. Mr. Ainscough also wished that a listing of both required training
courses and necessary permits be prepared for his review.

Mr. Duran inquired when a TM for horizontal drilling could be expected. Mr. Ogg said it could
be prepared within four to six weeks. Content of the TM should cover the aspects of cost and
reliability, in addition to revisiting the issue of overall applicability of the horizontal drilling
aspect to the goals of the OU4 program. Mr. Duran reiterated his position regarding the
horizontal drilling applicability but recognized the RFI report would be incomplete without
vertical drilling in the ponds. He also recognized the advantages horizontal drilling could
provide by generating data to justify or refute the need for vertical drilling once the ponds have
been emptied.

Current progress of the field program was then discussed, and the group became aware of the
immediate needs of the field program with respect to approval of the proposed borehole
locations. It was agreed upon by the regulators to verbally approve the piezometer bank
relocations, the pond 207B and 207C contingency borehole/vadose zone locations, and the
proposed borehole deletions. Documentation to support the verbal approvals was agreed to be
submitted to the regulators within six weeks and would include a discussion of the preferential
pathways and buried drainage channels. A second TM should be submitted within this same

" time period to address the issue of horizontal drilling beneath ponds 207B and 207C.

Agenda Item VII - Miscellaneous Items

VII a. RCRA Monitoring Wells

This item was included for Mr. Ogg to inform the group of the intent to coordinate QU 4 RFI
boring efforts with the Well Abandonment and Replacement Program. In an attempt to
economize, Mr. Ogg feels that OU4 could potentially incorporate RCRA monitoring well
installation into four RFI/RI boreholes. This corresponds with the needs of the WARP program.

Ms. Johannes agreed that this would be a beneficial step and suggested that she could be of
assistance if needed.

VIIb. <100% Data Validation

This topic was suggested for discussion because Mr. Surovchak and Mr. Ogg are of the option

MTGS\1-26MIN.OU4
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that the current EG&G practice of 100% data validation was not only excessive when such
stringent QA/QC of laboratory procedures is mandated by DOE, but also could potentially cause
additional delays to the IAG schedule. Mr. Ainscough agreed that 100% was excessive. Mr.
Duran felt that the level of data evaluation was up to the EPA and that he would like the
opportunity to investigate the issue with his experts.

VII c. Piezometer Installations in RI/RFI Boreholes

Mr. Ogg included this item to gain concurrence from the regulators on the idea of taking
advantage of the RI/RFI sampling activities by placing piezometers in selected boreholes in order
to fill in data gaps in existing wells. There was general agreement that, although this was better
suited to the Phase II activities, the data would be valuable now, necessary ultimately, and that

- the idea was economically sound.

VIII d. EPA/CDH Comments

There were no further specific comments made by any parties present. To clarify the data
validation issue, Mr. Ainscough stated that a DCN would be sufficient to cover any proposed
change to the specific level of validation to be accomplished. Mr. Duran wished to know the
status/background of radiation surveys that had been completed to date. Mr. Ogg informed him
that the surveys had been completed in all areas except within the radiologically controlled area
(RCA), and that there were no significantly elevated readings. It was stated that radiological
survey reports would be forwarded to the agencies.

There was general discussion of recent findings regarding the investigation of the vadose zone,
and implications of an apparent seasonal nature. A brief discussion on the merits of the Phase
1/Phase II concept followed.

The meeting was adjourned at approximately 4:30 PM.
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CDH LETTER DATED SEPTEMBER 1, 1992
SOIL SAMPLING METHODOLOGY FOR INDUSTRIALIZED AREA
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Dear Mr. Lockhart,

As you are aware, RFI/RI workplans for all of the OUs ‘within the

- industrialized areas of the Rocky Flats Plant are either under
review or recently reviewed. Only two of these workplans (OUs 9
and 10) have been approved. During our review of the workplans, we
have noticed many inconsistencies in the surficial soil sampling
proposed. We believe these inconsistencies are caused by various

- subcontractors applying the standard operating procedure for
surficial soil sampling (SOP GT.8) differently.

Therefore, in an effort to correct the workplan inconsistencies, we

- are taking this opportunity to provide input to DOE and EG&G on the

— soil sampling program that we feel needs to be included in the

: industrialized area workplans. This 1nput concerns when and how

s different sampling procedures included in SOP GT.8 will be employed

rather than the equipment and the procedural methods used. Much of

this information was originally included in Technical Memorandum 5

wl to the Phase III RFI/RI Workplan for OU 1. We have modified it
slightly for application within industrialized area IHSSs.

As you will see from these proposals, the Division has not
distinguished between radionuclide and non-radionuclide samples.
. This was done to keep implementation simple as well as to keep
! costs as low as possible and because we feel that one sample set
w4 can be successfully analyzed for all analytes. We recognize that
further research into sampling techniques and data results may show
that rad and non-rad sampling should be different. If so, we will
it defer to whatever changes are needed and can be agreed upon.

.
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The items important to CDH for inclusion in the workplans are as
follows:

1) The CDH method for surficial soil sampling was designed for
evaluating large tracts of land which are remote from the source of
windblown contamination. For these reasons, we do not believe this
method is applicable for evaluating most IHSSs within the
industrialized portions of the plant.

2) Screening surveys are proposed for the first stage of RFI/RI
field work in the workplans. The Division believes that the
screening surveys should always include, in addition to the
radiation and soil gas surveys, a surficial soil sampling survey
carried out across each IHSS or area of concern on an appropriate
grid. The soil samples should be taken in the following manner:
- in an area where the ground surface is covered with paving,
soil samples should be taken using the "Grab Sampling" method
presently outlined in SOP GT.8. These samples should be taken
from the soil substrate underlying whatever base materials are
immediately beneath the paving and would be located, when
possible, in holes cut’ through the paving for the soil gas
survey.
- in an area where the ground surface is unpaved, soil samples
should be taken by the "RFP method" presently outlined in SOP
GT.8 using the 10 cm x 10 c¢m X 5 cm sampling jig. However,
the Division proposes that each point on the sampling grid be
overlain with the one square-meter template proposed in TM 5.
In this case, five discrete subsamples will be collected from
each grid point and composited into a 2500 cm® sample.
Details of this procedure need to be incorporated into SOP
GT.8. :

3) In some of the workplans, vertical soil profile samples are
proposed for use in conjunction with the rad surveys. We believe
. this type of sampling is a good 1idea because it will provide
further understanding of both the rad survey results as well as rad
contamination distribution. Vertical soil profiles, with samples
collected from intervals consistent with those proposed in SOP
GT.7, and analyzed for radionuclides, should be included in all
industrialized Ous. Vertical profile sampling will need to be
coordinated between those doing the soil sampling and those doing
the radiation surveys. Procedures for vertical profile sampling
should be incorporated into SOP GT.8 even if they are also included
in radiation survey SOPs.

4) The Division proposes that all of the soil samples collected be
analyzed for a complete suite of contaminants appropriate for the
history of the IHSS. In formulating this analytical suite,
consideration should be given to radionuclides, metals, and semi-
volatiles. The reasons that the Division considers a comprehensive
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analysis necessary are:
- there is currently no other way to screen for metals
contamination using other survey types,
- the rad surveys cannot assess radionuclide contamination
beneath paving, and A
- soil gas surveys are not always effective for organic
compounds with relatively low volatility.

5) After the soil sampling results from the first stage of the
RFI/RI are analyzed, additional soil sampling may be necessary in
subsequent RFI/RI stages. Unless specifically approved by EPA and
CDH, these samples should be taken in the same manner as those
taken previously.

While the Division feels strongly that a consistent soil sampling
progran needs to be developed for the entire industrialized area of
RFP, the points included in this letter are open for discussion.
However, the Final OU_8 RFI/RI Workplan is due to us September 29,
1992. If discussions have not taken place by that date, we expect
these points to have been included in the OU 8 workplan and all
other workplans in preparation. In addition, SOP GT.8 needs minor
revisions as indicated.

If you have any questions regarding these matters, please call Joe
Schieffelin of my staff at 331-4421.

Sincerely,

(o). Do
Gary]W. Baughman, Chief

Facilities Section
Hazardous Waste Control Program

cc: -‘Martin Hestmark, EPA
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BOREHOLE DATA FROM PREVIOUS DRILLING PROGRAMS



]

U5 [ 6XD6 0%

)

1))

PRIECT WIBER: G111
W FLD: s

GO 0BI3T -

W
N

A0 QLTI ETI:
(D6 LINETER (D8
BRCHIE NETER (D0: 15

101 0P - 8
AR SR OO
LOATR NJER: 1D

NRIH:
ot

SIAE PLHE CHFODHIC

it

;I
FORRES: ol St A

ln't:’:‘b-
et
!

1Y)
X ;n,})
colcaes coporent.
o silt

et

bro (1R 451 with troce

o

(8 to sedrum licht
ely
it

¢l

very Light qroy ()/hite 9), clay eshibits

e

I
{

s vighn |

AL -

o

gmbto e reddish
o 2.0 ft.
Sone 05 chove

poor|
Clay/Taliche - very light groy (48)/uite NG), cloy edubits aoderate

plasticity.

Same os obove but clay trix is cupled with coiche belw 407,
Jop of Bedrock
tore/Lalicte -
plesticity

(!
OAGIDE:  Sone s above.

DLAYGIONE:

&3

-~

WIriD Sms
USTTIATIR
R OX K

:

Z
2

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

S
h
Q
S

%5

"é’o
fé
%o

e
IR
(DETRLTIX UHLE

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

1u1e0 - - . -
:.:5.3...9@0 2996s saes Lot Rl cqes 296s TEE S e aded 6565 856s
<
Py S < - S
il 7 e— )
S _

o]

s B e SR s I oo I -

> .;..a?._

P roen

aiant o o

wcv..«:a: £



L% ¥ UK 08

il

FOICTUER: &1U

b Y

i
13

TR 0P8 (D3 (R0 QLEVATIN FT):

SINTE A€ COROATL:

v}

WEGLD: s

SROLE INETER (N):

0516 UATIR (DN

NEA:-OA PG
AR W83 M0

o
;7
TOVRS:  Folloe St e

NRTH:
st

(91 172}, hugh plasticity, locolized corbonate

TE: Mo st encountered il il g

facriggn §
Telloush
ainerolizotion

vy s
@
CLATGIO :

ML i on L MIRSY UMY

- —4
12111430
UMV, ne s eges sSHes 568 egea z256S
w'y
WAVIINT - M
ZAWIADIN - i

o

ANJAGIN

i

1NIUI4

oo pen mesmo peesy o gmeeoTvTo TRt R

rem v e



.

G O SRD6 Bk

PROECT IER: 101

ma
&L

(L0 ELEYATIIR (FT):

JOAL OEPWH 1T 152

1EA: R AN

SINTE LA COCRODRATE

1D

OIST:

3] 0

(SN BIYETR (D0:

NRM:  TIIST
1. CO 417

RNEES: oot Sta Apr.

0T R  wam

BRCNE ONETR (D0: 15

LOCAIR WPEER: 20

e B o

- - m - = -y &
g 8 B b= 8 8
- 158 =5 |22
g o g £ | ¥ E
ad Pu -
. m.,m E. =0 M m.
& SE B 88 m 5
.m s m .m =5 =
o : o & =
R m - = 2 == =5
— -~ 3 lm.lw- ‘oﬂl.w m .oﬁ.h m
Sg B S 7 e ZE
= ] [3
E2 Bz 5 i Yy
— 4 4 hannd m . — —
MJ I=N = Ee m - Tm BS E=5:]
=8 mm..nm ey 58 wm & B
B85 = 88 [wBE5 g<
b= &g ¥%s b= B B= & =8
= =
= =
g8 | .. g 35 =
m = . ==t m = =
s = €2 = = =
NN <
m NS .
o § o O T3, U OUOE O AN ) T T e b " T2 37 COCPUOOK OO0 —u....-.
B e
g
R AR AR i e
o A8 T s o R e SRR
:....5:3 THES o468 e9es o96s S ke b hathad l....anGn -nes
it = = a <
- I ]
...................... .,

R T A .
i iy

H .
— N et mrem et me A e e e R - avese e
T T o e B e S N L B SR S S e T sy B s Sy B sod I
- N . v 2 [ e B . N 1
2 g . N R



L& (F 3RS UR:

wam

b

PRULCT WMER: 6711

GELCEIST:

OAIE (RILLED:

tn
13

may

(ASDG DIATIR (DN:
SRHILE OIRETR (D0:

GO0 QLTI E):

\IATR OEE: X0

I0AL TP T 15 2

wEA: SR PO

()Yl

614

LT

ROVAS:  Hollo Sien e

STATE ALA€ COFODAT :
NRTH:

g &=
.“'.Ju
g
3
=
w.@m
p—3
5.5
m..m..lu: .
5 o
o = & &
.mmnma = g 2
S 8 B =
T B - =
55¢ = €t 5
s =
Boo o = g E
=g ; m
gEE™ - c ©
K- 3
558 F Ed
8BS m.m % g =
m = = Y 2
Essh 8| LR
= = =
72 e =
I S - -
=
s = = =
PSS TN NN PN N SN SN w. w. M.m w_ N
PANENINININENENEN NI NERENEREN P ERERERNES
R R R R R IR TR R T R R TR I
NENTNENENINTININTNNININVNENTIRNREPNENTNTN
el
T &5 T T Ty T
H1430 — — —y — — —— — —
”“.L-"—l-uncﬂ .1an OWPﬂn 'Jﬁn ajmn Luipn ‘Jﬂn nJ'n r:J'ﬂ ﬂJ@ﬂ NJ@“
N M m M
\uwﬂwwu“ U o.Hu u
_...=.-.~=~>Z%6~@Gn+&6G.G. G 696G6G6 - -
m — vl s WA R, MW T eAGmman s A @ Cw— - -
EzH S
q«.:(,.t w. 1 4, . i .,\w. e ". .t» M,.r....ww&,_ .ﬂqtsl_.d Wo\).l“. ,!\.iﬁluu TYIQJ ‘JII‘“

e e g R



e i oo |

l‘
[

Ry

W St

PR |

fosend

RN

R

e

RN

e baeedd

| SA 2.

STATE PLAE CIXFODATT:
NRE: 7963
Usl: 20

TOAL OEFRH 7013 4
NUA- 18 FOO
LOATR 6 L0

FOWAS: D6 0. So-S1/FIGHT. Tl Sta Ager.

(RN DLEVATIN FT:
(506 DIACTER (ON:

mi POECT NIER: 6.1 U O BRI N

S ] SEILORIST: )
HRCHLE OINETR (D0: 15 ML OB 56-—

—ua REE
PCACEINT
RECCOVEAY
ACCOVERY/,
INTEAYAL

150

185

LBR

132

i

sero sars sera satra salra molrs sakre se'rr se're .

sese

OEPTHIFT)

L1y ]

OEROT UMW

ihyb

it

3 ASIOOOONOONS
070 s et e s e e e e e 0 e 0 e e e s a0 e e e

e

0D M
SN

laaaOa0alo

.0:.0'10;10:.

GRAKLLY 40 - it ol (5 ) il
quhdmsn@ ive groy (51 W), onquler to sbrronded e

5%

SO0
fo)de

o'o?EZ

Cloyey trovel - very light groy (1), | 1o sbrankd poorl
g*m Clay fmchm% lﬂlé\wlﬁﬁﬂ P

o.‘O 0‘. Q 0..0 0'_ 9

SASOEOSSOOGO000
SASIAAAOOOONNN0
ASAAAS Y Y R K)

04,049
04,04,
O%O%O
oso%o
106,09,0
O%O%O
104,09,9
0% o= Rl
104,040
09,099
04,09,0
Qa.

SAOOOOSSAOOSOOOO
AR WAN)

e OCOUUOOOUC)
Vs ey

l &wel oot
v gﬁﬂw{ Cloy frmtlmlsMuush ,Uﬂm

AHlﬁlestHh tervol t
ALt o

tinerolization. Cuhdt o sxd oe d\ne 08!

106, 04,01
09,09,
04,090
09, 09,0
104,09,
09,09,9
OgOQO
109,04,
04,09
Kq,04,0
o%o%o

0o _Na.

e*,
n'en’y

SO
oL

%e®e%e%e%e e " s "
CX XA RN A X

b chave, os qiven for interval below 4.1 ft.

OQOONSSOOLOOLOOL
o"e%%0 %0 e e e’ g ey e o

10 ARLL:

ASSOSOEAOOAAOGHS
o ame 0t e e e e e e e e e e !
9 s e e e ers o gt g o s

M0 SHPLE:

Top of Bedrock




L5 F BR6 R

* 0l

)]
AT

FOUELT UER: 6701
0

GEILOATST:
OATE (RILLED:

tn

13

GO0 QLI 6T): M
0506 ATTR (0:
SORCHLE CINETR (D0):

LONTE 106 L0

T @ 7.4
YRS BRDG 10, S-EUF6-4. Tollor St Agr

MR TE3 MO S1AL FOO
A

It

STATE PLYE CODFUDAATT:

U s
QLSS EATTN
MR smm

=

1150univo

“WANILINX
7 ANIACIIN

e

(0% 68, wirte
%i&ml

rllmli\
ocrs i Jocal ized bodies
. Dlodk corboroces ainerd) iznten is

e T

(e

z £
o T—
. * am 'u
5 s =
=r= |
£ B~ ET
EEERE | m
- =4
5325 |8 §
In.w.n.mm 2
H O = .m,
=588 %
= =
2 2
= =
= =
= =
NN EEE
TR YR YRR SRR YR
/_ [} I'NENT ] _/_/_/./_/
> T e g e e . ~,
= Q
a3 [[=]
-— -4
.- B R - N - w - m ﬂ v( ~ ..\ﬁ“ ,”Qx. ,AJ llv‘x" “ﬂauk\}u 1!1)4 ;lu



AT

LG & D6 IR

[ ¥

TRLD: oW

00 8L UER:  YPOI-63R
ROLGIST

1500.

18

FU0 AN @M SELE
(ASDE (XETR (IN:
SOREHILE [INETR (D0):

LOONTR IRER: L0

T 7 71123
ROMRS:  Hollow Stes Arpr. Bestm Loy,

¥EX: SLAR FND

MRl TS
13 (R

STHE LN CHFUDATL

B3 | " P ols L&
S 4= 2EEY® = 5 . |E=5%E
3T £8g5% |5 |8 |5k
—=EE_ =TeEE = < By s
=258 Fis Mm Es 5 == 25282
SEgfe E-FEB . [o%g s | Is ETE
sEERELS [Bsixin M5y 1_E 33 [oifas
ek g==gETR . [gEE ERB o3 E2=b2
Ly Ef<E E=cisbey [Eg= Ehs| S35 |gEgsus
BOIE 3T BEEwsSEE® [E.3 B-B[FSE [.ofEs
BEIGP=E BarEr e s Br=lEt.  |BS:iZE
; EEELES EEEEqBEs |BEE E-E(52% E= —gbs
EH =
mmm & &3 &2 //w //ﬂw -
N /////ﬂ ///// / ) |l
////7/Q/Q/VC//%W//Q/ L AORAOIA QC/QWV//%QCQ v QC%/%/MPQ m“ﬁ . _““"_“ -

(39H1420

.:.i:co.qJFn ogea s otk e bk Lies sLam e ik e N €cs68 24,66
= = | =1 s

WANIING u M n M M

7AN3A09 w — s e ~

P
7
V.,

277

NIOY3d \\\\k\\\\\\\\ % & \\\\\k\\\\\\\\\\\\%\t\: % % % # \\ Z G 7 z i \ )




5 ¥ 3006 DX

0L WBR:  SPOL-BR

b; ]V

GROND LEVATION T

IR B (-3

STATE PLAYE COORIDWTT:

4
.- .
_ ” R]R Ry -
= = e =1 >
EZ= % B E= 8B E
=ESE go= BEEY <3 5
Be=s S a-= = = .
== 8 m = .Im.ll. L__ .
5. Bl S5 E _ |5 gy
BEHE =8 = SEHE 5 2= w2
B g Bt ==£8 8B |8 6 = -
. Boa= =8 Sggh By8 g | B
. =SB B mh% =83y 3 = 8 8 =
g : MM% o 3 = J.G,mt”m Har . E m.m g g
g = E=sg gt - B |usEBuEs |2 w..mm g = =
—_ — i g2z B=8=q T = =
BEsg s 822 2 umw,m.n =E15Ea8 =3 | =
|m: (vm — I”m m . — - —- Sm Rt w w - >
2 e ES E gfse~ |8 28R 8—& |8=
g m“.m ge8 =T iS5 = S S
= B Be 5 &G h ag |2 wf.leh:.m 1" g s us 8 | 828
- - P =t — = BB |Beun==8 (B RESH BesE 5231
5 B = = = =
m m mmm = = = = S s
&3 = = = =
+ B 3 2 2 |= = = =5 |
LA HES YR YAY SRS EYE YA A YA YA Y
: YYD I T I N R (N N LR
[ CRDNERUNIRIRIRIRIRERENE NN NENENREN S
Ny N N N N N SNt N NN NN N N N Ny N
_ ] | N | 1 [N | A [} A ] AN ] | [ ] A [}
i _/_./T/T/__/_/./_/_/_/_/_//_/_/.//./_/
m o (RPN U OGO
y g
W m = KK __.__.____”_. __.._ .._._... § ...._ .._.__.
Z m 'm.- ----------------------------------------------------------------------------------------------------------------------------------
m = m —-L.:hg - —— —y —r ) ——
H .C.S:Bd..un.n aves e bt 28693 S96S -aA68 cCU6s za6s
. = a = =) a
m.. WANIING <t o2 =2 L [
Q o /5w3A003% s w m =1 s
3 wwoow U \\\\\\\\\\&\\\\\\\\&“\\\\\\\\\\\\\\\\\\\Q\\\\\\\\\\\s“\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x\\\\\\\\\&\\\\\\\&\\\
mmm 2] — e e e e e+ o ot e e ¢ a2 e amre e e

- o me s mime e - ———— e - & S ien o h=e




06 0K U

QDb ISR ROl

SERLOGIST:

GROND ELEVATIN 6):  SRIL@
026 EACIR (0

M BN (1:233
MER: SR AN
1 O LU NOER: LD

PO Follw Sten Ager. Feston Log.

STATE PLAFE COCFODNAT:

R

1300

15

N 9IS

W QLD S

HREHLE (INETR (0:

Ly
Nz
COSTRETIN

(101430
t1nunsvop

WANISNT
ZAWIACOIN

yen

m =
m ”»
EOlE B
' M. . n =
s B |=8E |sZEB |& _
= = = -
BB= |BE= [B3m (2
= = =
&= = >
= = =
= = =
= = =
Sofe SN N NN NN NN
! I,.f.f Nicd NENINNE N DN
SRR YRYE BYRYRIE YN w._
ENINTNTUNTRNINENTNUNINIENENEN
T P P ey T L T pry p
Jan OJ@n ’J'n QJ’n L..J’n ‘Jmn nmmn 'Jmn ﬂJﬂn NJW“
= s
2 = =
s | 2 a8
m - - - - ean w i W ‘- -abeemes ms - — - P — -
"
. .- ORI e [ R [ s Ll Pt . v.t( - 001‘1“
e —4 ,{u Wuw.,.\.,ru J\.;#.!Ar“ ﬂ. u ", . - N ... v u 1 “ 2 i m t?J j

-sft to fira, (Silty Cloystore with se
staining in loyers. (Silty Cloystore




06 I §06 RIS

8

R

0181 KR
LR ®em

L CRIST:

4500

1

B

G0N0 LEVNTION OT): s

CASDG TACTR (0:
BORCHALE TINETER (D0:

LOCATIR IUER: L0

HE SUE RO
ROAS:  follou Sten e, st Ly,

- TOIK. P (FD- 180

s
ity i}

NRTH:
oSt

STATE PLYE COFODAT

I

ot to

high!
[é .’to
0xian

m.;ﬂm BW4A.
Tl

Sor

o

] b
. plastic Fines

toining. sondier

lostic Fines
sl o ﬂg
the 1rons

o0
qrtos,
plustl
Tone]

(0R9
REET!

st

. - ¢f ugs.
lsrs?lllr =

fed. 1o
T, quorizose.

, By

1sh o
" g
fed. to highly plastic fines sift.

wldble iron staining. dup.

o ls
sord, poorly sorted
non 1
2o
?u?;n.
t

0 ted
zlpsu'
ron OM 44,

o

|
ey
052,
o
. Fines)
sod I Fines

a

Sod od brove
cial Full). L
L5t g
601 snd 23X Fines
Lloy - sod
y consol
S ond Grovel -
sried
toc
7
l
d bott
stone with ¢
sod BUF)

A

¥
3
roce
Total Orilled D;:ﬁ 2100

Pole olrve (

Silty Cloyey Sond o Grovel - s o5 oo, [sar)
DTS2 Nn to red. Ines,
o
y consol
Sod)

ey
Pale oltve (107 6/2).
Coliche 2mes 02 .
Troce v [

firg

towr

(Cloy

oo of

to sbrrowndeq
| oxine siz2 S
arsol ,
Sclndmthsme
y Loy
1¢ f1nes
A g, 19
b { ?
crumbly |
y Sod w
govel, 3

!
{brovel!

T
{irtifs
Fq ]t
T
e
o
M)
rovel |
plast
g
ﬁmtzose
il
o

{
to
saf

3 ax e
CLATSION:

i

g
65

--------------------------------------------------------------------------------

A A DA A A A O A O A | S O T s S S
anmen - ) ,
t1410va oseg GL6S 80L& L4660 sL6 = s4LES -4Hes cLan L bk ToHEG
3 g g g 2
WAUIINT
\-zwnowu.. s = a8 s =

4

\\\ Z S IIL 7 &4

St

O ST S ooe B oo B



U5 I g% 0N

o

WmL e SR
WORLD: /8

SILORLST:

18

1300.

GO0 HLOVATEON T): 6.2

(A5G UINETR (N
SORCHLE CINETR (DO:

LOATR 1083 110

TAL OEPR 0T): 182
FOMRS:  Folloe Sten Arer. leston Log.

SIAT RAE COORIDWTC
L {1 N 16 NEA- LR FOO
Ol 2E8

4
2
o

(1 41ML420
12 41N1V0

R X e

TIVAVIING
ZAM3IATOIN

AUIACO
ANIOWI4

iy

0.

g

Grovelly Sondy (I
I T,
qurinte, sbrfondd “loose. Low plostici

-olive blok (ST U to 1t
sond. foorse fo Fire

=

very
?:«ii

Iron stains, dork yel

)

- sme 05 cove.  (eodi
fight bron {3 R

i
s
i1 lcalcorems] .

Hy
l
i &
oronge (10 R 641,

= o
= .4
&mm
CI [~
3
S o
==
£JE
SEs
e

(rovel ly Sondy Cloy
sod |
cenented. r gg
dng.

=

|, qurty
to f.g:(}n gtt,
reactivel,

oolcoreous ceaented l?ﬂ

Firn to loose. Low plosticity, woist.

-mwd. bron O 441, Sore
ne, stb-ronded broken. .q,

tofi

Sondy Cloy
corse
sond subrounded,

g
]
unm,,mm,
m o
ZgE
=g
Eog .
E=5E

. a2

s}
2=
EEEs

A®RA

TJM“

---------------------------------------

.....
-------------------------------------------------------------------------

‘J.’n

LTI A IO 180 0Ll L

DN 7
A IR it vl

Vi
—,
1

promr

it |
A
¥

i



Wil e |
i

GBI

1500,

SRCHLE DNETR (0: 15

G0 (O 610 §%62
(D6 JIRTTR (DA -

TOAL (P (F7):18.2
HEA: SLR FON0

NRWH: 7903
1 ER

STATC PLE COCFODWTE:

WU RLD: W

(DN RUER: M0

FORRS:  Follox Sten A Teston Log,

-

Luprkoly
CSSTIINTIN
® KX X

|
o

' théun;S}R%l. Sore
. 0o tof g
I mrglmtic,gscwz

Clayey Sond - i
q;"gitq
ooreass, loose,

e

|lmish

reection

nottles of dort

IR Tey'
coliche, high I

Light oh
]

HET, Tow to eed.

'
§

614
hie

ST INSIOC: T of Bk

losticity,

ft
P

Qg

JSILIY CLATSIOE: Scne os chove.

LIk TS T

\

Iutql Orilled ﬂepth : 82

NN

W////%//M///,%/ﬂ//ﬂﬂ

rr

-/'--/'--
7 ==

"4

Py

/‘.._/'_
==
7=
= /-=/
rauir
==/
7<=
- = /4

Ly}
VDO
DSRCTIX LIS

--------

O
.................
.................

rdntranh

)

114111430 -
txnunive s D sSHes -G CRes zHes TRew oges ’ S 65 -G8 L-6E
S S S S
. = s = s
i
7 7

ANIAODIW
AHIONId

%

MJ. et -

frensnna

B

Weraray
3

x a

ey e vy

:..}..ﬂ~ wllai.,o‘



