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1.0 INTRODUCTION

This pre-deSign investigation work plan has been prepared to provide the sampling and analysis program
proposed for Contract Task Order (CTO) 833, under the Comprehensive Long-Term Environmental
Action Navy (CLEAN) Contract No. N62467-D-94-0888. Pursuant to the CTO, Tetra Tech NUS, Inc. will
execute the scope of work to perform pre-design investigation of soil at the Old Firefighting Training Area
(OFFTA Site or Site), which is part of the Naval Station Newport (NAVSTA Newport), in Newport, Rhode
Island. The objective of this investigation is fo determine the extent of soil contaminants that may be
addressed under future removal actions. Data from this investigation will also be used to make a
determination of the volume of debris present at the site and parameters for disposal to be used for future
development of a conceptual excavation pian. In addition, borings will be advanced along the shoreline
to determine the geotechnical characteristics of underlying soils for a stone revetment to prevent
shoreline erosion.

Preliminary remediation goals (PRGs) were identified for the soil at the Site in the Feasibility Study (FS).
Soil PRGs are concentrations of chemicals that, if allowed to remain in the soil, are not anticipated to
pose an increased risk of adverse effects to human healith or the environment. Soil that contains
contaminant concentrations exceeding PRGs were identified and used to delineate the areas that may
require removal. The FS estimated the combined volume of soil exceeding PRGs and construction debris
is approximately 48,500 cubic yards. Construction debris is presumed to consist of former buildings
which were demolished in the 1970s. Of this volume, 10,900\cubic yards is the estimated volume of three
mounds on site, and the remaining 37,600 cubic yards is the estimated volume of soil and debris below
the base grade at the site under the mounds (TiNUS, September 2002).

This pre-design investigation includes advancement of borings and samples on a grid to estimate the
volume of soil and debris below the base grade of the site that may be removed under future actions.

~ This Draft Work Plan inciudes four sections: this Introduction; the Site Background, including a brief
summary of existing data and the sampling and analysis program design; the Field Sampling Plan; and
the Quality Assurance/Quality Control Plan. Appendix A presents Standard Operating Procedures
{SOPs) for the field investigation work. Appendix B contains samples of forms to be used for
documentation during this investigation.

' The tasks described in this Draft Work Plan are outlined below:

s Collecting continuous soil samples throughout the overburden for characterization and screening:

W5203290D 1-1 CTO 833
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e Analyzing samples of soil and debris collected at appropriate depths to determine approximate
limits of this material that may require removal;

» Analyzing soil samples to determine concentrations of polynuciear aromatic hydrocarbons (PAHS),
total petroleum hydrocarbons (TPHs}, and target analyte list (TAL) metals;

e Surveying land to establish boring elevations and current topography for estimating the depth of
excavation;

« Determining current shoreline and high tide line to determine extent of removal action;

« Analyzing soil samples to determine disposal requirements and restrictions;

e Evaluating soils near the shoreline for analysis of gectechnical parameters for evaluation of a stone
revetment to prevent shoreline erosien; and,

s Preparing and submitting draft and final reports for these investigations.

After the pre-design investigation is compieie the extent of soil exceeding PRGs will be more accurately
estimated, volume of subsurface material (soil and debris) that may require removal will be estimated;
waste disposal characteristics will be determined; and geotechnical characteristics of the soil near the

shoreline will be determined for support of a stone revetment and a road base to allow heavy equipment
to access the shoreline.

W5203290D 1-2 CTO 833
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2.0 BACKGROUND INFORMATION

This section presents background information for the Site, including a Site description, Site history, a brief
summary of previous investigations, a summary of the sampling and analysis program design, and a
discussion of the project data quality objectives.

21 SITE LOCATION AND DESCRIPTION

NAVSTA Newport is located approximately 60 miles southwest of Boston, Massachusetts, and 25 miles
south of Providence, Rhode island. It occupies approximately 1,083 acres, with portions of the facility
located in the City of Newport and Towns of Middletown and“Portsmouth, Rhode Island. The facility layout
is long and narrow, following the western shoreline of Aquidneck island for approximately 6 miles facing
the east passage of Narragansett Bay. A general location map of the NAVSTA NeWport sites is provided
as Figure 2-1.

2141 Site Conditions

The OFFTA Site is located at the northern end of Coasters Harbor Island (see Figure 2-2). The Site
occupies approximately 5.5 acres and is bordered by Taylor Drive to the south and is surrounded by
Coasters Harbor (part of Narragansett Bay) to the east, north, and west. The Site currently contains a
temporary parking lot. .A one-story concrete block building (Building 144) is located along the southern
side of the Site. The building is currently used by US Marine Corps and US Army recruiting offices.
Recreational equipment has been removed. Access to the Site is restricted by a chain link fence along its
eastern, soﬁthem, and western sides.

Unique topographic features at the Site include three soil mounds: one that is approximately 20 feet high
(30 feet above MLW) located in the center of the Site, another that is approximately 6 feet high (16 feet
above mean low water) located on the western side of the Site, and a third smaller mound at the far west
end of the Site. These mounds are believed to consist of construction debris from the demolition of fire
training structures in the early 1970’s. The rest of the OFFTA Site is generally flat, with surface elevations
ranging from 8 to 12 fest above MLW. With the exception of a temporary parking lot, the Site is entirely
vegetated with grass. A Site pian is presented as Figure 2-2.

21.2 Geology and Hydrogeology

The geology and hydrogeologic conditions at the OFFTA Site are summarized in the Rl Report (TtNUS,
2001). The following paragraphs summarize the conclusions from the Rl Report.

W5203290D 2-1 CTO 833
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Geologic cross sections from the RI Report indicate the Site is underlain by sand and gravei fill containing
construction debris; sand and gravel containing variable amounts of silt; peat; dense silt with fine to
medium sand, gravel and rock fragments (glacial till); and bedrock. Construction debris consisted
generally of rock fragments, asphalt, concrete, metal, wood and glass. The thickness of the overburden
ranges from approximately 6 to 27 feet excluding the thickness of the three mounds, which reportedly
consist of construction debris and other materials.  Two borings advanced through the largest mound,
located north of Building 144, indicated it is directly underlain by bedrock. Materials underlying the two

remaining meunds, located west of the former basebail field, consist of glacial till or silty sand and gravel.

Bedrock encountered beneath the Site consists of conglomerate with quariz pebbles. The Rhode island
Formation has been mapped in the area and consists of metaconglomerates, metasandstones, schist,
graphite, and carbonaceous schist. In the central portion of the Site, bedrock was blasted during Site
development. Bedrock surface elevation contours indicate a bedrock “high” in the southeastern portion of
the Site {east of Building 144) that drops about 5 feet and extends as a “peninsula” northwest to beneath
a mound located north of Building 144. From beneath this mound, the bedrock surface siopes north
toward Coasters Harbor and west toward Narragansett Bay. The configuration of the bedrock surface
beneath Katy Field (baseball field) and to the west, where the iwo remaining mounds are located, is not
defined because only two borings exist in the vicinity (B-8, MW-11 R).

Groundwater occurs in the overburden except in the eastern and southeastern portions of the Site where
the overburden becomes unsaturaied. The depth to groundwater ranges from 4 to 9 feet bgs.
Groundwater beneath the Site flows toward Narragansett Bay and Coasters Harbor located generally to
the north with minor flow components to the northwest and northeast. Tidal fluctuations influence
groundwater elevations in overburden and bedrock monitoring wells located near the shoreline. The
hydrauiic conductivity of fill materials is up to 120 feet/day in comparison to natural materials that range
from 0.7 feet/day (MW-2D) to 41 feet/day (MW-7S). In comparison, the hydraulic conductivity of bedrock
ranged from 0.6 feet/day (MW-6R) to 21 feet/day (MW-9R) except for 91 feet/day estimated for one
location (MW-8R) that may have been more heavily fractured by blasting.

2.2 SITE HISTORY

The NAVSTA Newpoit facility has been in use by the Navy since the era of the Civil War. During World
Wars | and I, military activities at the facility increased significantly and the base provided housing for
many servicemen. In subsequent peacetime years, use of on-Site facilities was slowly phased out until
Newport became the headquarters of the Commandef Cruiser-Destroyer Force Atlantic in 1962. In Apri
1973, the Shore Establishment Realignment Program (SER) resulted in the reorganization of naval
forces, and activity at the base again declined. This reorganization resulted in the Navy excessing some

W5203290D 2-4 CTO 833
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1,629 acres of its 2,420 acres. Portions of the facility are currently ieased by the Navy to the State of
Rhode island Port Authority and Economic Development Corporation. Some of these areas are, in turn,

subleased to private enterprises.

The entire NAVSTA Newport was listed on the U.S. Environmental Protection Agency (EPA) Natiohai
Pricrities List (NPL) of abandoned or uncontrolled hazardous waste Sites in November 1989. The NPL
identifies those Sites that pose a significant threat to the public health and environment. The OFFTA Site
was listed as one of the Sites requiring RI/FS activities. It is currently being studied by the Navy under the
Department of Defense Installation Restoration Program (IRP). This program is similar to the EPA's
Superfund Program authorized under CERCLA in 1980, as amended by SARA in 1986.

A Federal Facilities Interagency Agreement (FFA) for NAVSTA Newport (then NETC) was signed by the
Navy, the State of Rhode island, and the EPA on March 23, 1992. The FFA outlines response action
requirements under the Department of Defense IRP at NAVSTA Newport. The FFA was deveioped, in
part, to provide a framework to address environmental impacts associated with past and present activities
at NAVSTA Newport.

The OFFTA Site was home to a Navy fire fighting training facility from World War Il until 1972. During the
training operations, fuel oils were ignited in various structures at the Site including burn pits, so-calied

, Christmas Tree above-ground nozzle array, and small buildings that simulated shipboard compartments.
lgnited fires were then extinguished by sailors. It was reported that the two "Carrier Compartment"
buildings were injected with a water/oil mixture which was subsequently set on fire for fire fighting
practice. Underground piping reportedly carried the water/oil mixture to the buildings and from the
buildings to an oii-water separator. Drainage piping from historic photos and maps provided in the FS
report (TtNUS September 2002) show pipes from the separator discharged to Coasters Harbor to the
north.

The fire fighting training facility was closed in 1972. Upon closure, the training structures were reportedly
demolished and buried in mounds on the Site, and then the entire area was covered with topsoil. The
Site was then converted to a recreational area with a playground, a baseball field, and a picnic area with
an open pavilion and barbecue grills. The fieid was dedicated on July 4, 1876, and used as a recreational
area until its closure in October 1998.

In its 22 years as a recreational area, the Site was used for organized activities including youth day
camps, picnic functions, and little league baseball (1 year only}, as well as for general recreation. A child
day care center operated out of Building 144 on the Site from approximately 1983 through January 1994
when it was relocated off-site to a larger facility on base.

W5203290D 2-5 CTO 833
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Aerial photos and facility maps for the period from 1939 through 1988 were reviewed to better evaluate
the Site history. Activity on the Site appears to date back to approximately 1943. A 1953 facility design
map indicates the locations of structures and Site features associated with fire fighting training exercises.
An aerial photo taken in May 1944 depicts the Site with structures in a similar fayout to that shown on the
1953 facility design map. Based on the design map and subsequent facility condition maps, on-site
structures included an administration building, hose house, two carrier compartments, smothering pit,
separator pit, foam pit, simulated ship structures, suction pumps, and oil tanks.

. The indexes that accompanied some of the facility conditions maps indicate that the on-Site structure that
was used in recent years as a day care cenier was once used as "wash and dressing rooms.” No
significant visible Site changes are noted from 1944 uniii a 1975 aerial photo of the Site, when the
structures and facilities associated with the fire fighting training area are no longer evident, with exception
of the "hose house” and Building 144. As of 1887, the Site appears similar {o its current condition, with
soil mounds visible in the central and western portions of the Site and a pavilion in the east-central portion
of the Site.

2.3 PREVIOUS STUDIES

This pre-design investigation is preceded by a Remedial Investigation and a Feasibility Study completed
in 2001 and 2002, respectively. Data from all prior investigations conducted by TtNUS and TRC
Environmental Corporation (TRC) were assimilated into these reports, including 3 phases of the RI, a
source removal investigation, risk assessment reports, etc.

Findings from the R! (TtNUS, 2001) and preceding investigations pertinent to this pre-design work plan
follow:

¢ Semivolatile organic compounds (SVOCs) were detected in all media across the Site. The most
prevalent SVOCs detected were polynuciear aromatic hydrocarbons (PAHs) with the highest
concentrations detected in surface and subsurface soil and groundwater sampling locations near
Coasters Harbor. PAH concentrations in surface soils, subsurface soils, groundwater and storm
water exceeded RIDEM Residential Direct Exposure Criteria for soils.

e Pesticides were detected at low concentrations in surface soils and subsurface soils across the
Site, and in storm water, marine sediments, and biota samples. Only one pesticide, endrin was
detected in groundwater. All pesticide concentrations were low.
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« Polychlorinated biphenyls (PCBs) were detected infrequently in surface and subsurface soils at
concentrations below RIDEM Residential Direct Exposure Criteria for soils.

e Metals were detected throughout the Site. Metals concentrations were generally higher in site
soil and groundwater relative to the same metals in background soil and upgradient groundwater
locations. Metais concentrations in both surface soils and subsurface soils exceeding RIDEM

Residential Direct Exposure Criteria for soils were arsenic, beryllium, lead, and manganese.

¢ Totai petroleum hydrocarbons (TPHs) were detected in the subsurface throughout the Site
exceeding RIDEM Residential Direct Exposure Criteria at depths ranging from 3 1o 11 feet BGS.
Petroleum contamination was observed vis{JaIly in the central portion of the Site in soils sampled
immediately above the water table.

« The FS (TtNUS, 2002) identified a range of options to address the site soil. The remedial action
.alternatives developed to address the contaminants at the Site were evaluated against seven
criteria identified in the National Contingency Plan. The report does not recommend selection of
any of the alternatives, it provides a basis for the comparison of each alternative. Remedial
alternatives were developed for three soil alternatives: (1) no action, (2) removal, treatment and
backfill, and (3) removal and disposal. The F$ discussed how each alternative meets the seven

criteria and evaluates how well each alternative compares to the others.

s A total of 80 surface soil samples and 56 subsurface soil samples (excluding duplicates) were
collected (TtNUS, 2002). Anaiyses performed on these samples included VOCs, SVOCs,
pesticides/PCBs, metals, dioxins/furans, and TPH, although not all analyses were performed on

“all samples. A summary of findings from subsurface soil samples such as the depth of debris and
evidence of petroleum noted in the boring logs, is provided on Table 2-1.

2.4 SAMPLING AND ANALYSIS PROGRAM DESIGN

This pre-design investiga{ion involves the sampling of soil for chemical and geotechnicai analysis. In
general, construction debris will not be sampled, as it is presumed this material will be removed
regardless of contaminant levels. However other subsurface materials will be sampled to determined if
they exceed PRGs. In addition, data will be collected to characterize geotechnical parameters of soils
that will support construction of a new protective stone revetment and a road base that will allow access
of heavy equipment to the shoreline of the site if sediment actions are found to be necessary.
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TABLE 21

PREVIOUS SUBSURFACE SAMPLING SUMMARY
DRAFT WORK PLAN - SOIL PRE-DESIGN INVESTIGATION
OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

TOTAL TOTAL '
STATION ID peptH | PEPTHOF | EVIDENCE OF PETROLEUM OTHER RELEVANT OBSERVATIONS
(feet-BGS) DEBRIS NOTED
(feet-BGS)
B-1 o 9 none -
B-2 12r 8 odor 8-10 ft -~
B-3 14r 14 odor 6-14 ft; oil staining 8-10 ft -
B-4 12.5r 2 odor 4-12 ft -
B-5 12 4 odor/staining 4-6 ft organic material 6-12 ft
B-6 14 2 odor 4-12 ft -
B-7 11.5r - 8 odor 5-10 ft =
B-8 22.5r 12 odor 14-22 ft -
B-9 13r 13 none -
B-10 7r 7 none -
B-11 255 9 none till 9 - 21.5 ft; weathered bedrock to 25.5 ft
B-12 8.5r 0 none -
B-13 30r 6 odor to 17 ft weathered bedrock 18 - 30 ft
B-14 28r 20 none no recovery 20 - 27 ft; bedrock estimated at 23 ft
B-15 20.5r 205 slight odor at 10 ft bedrock estimated at 20 ft
B-16 22.5r e odor 6-14 ft weathered rock at 22 ft
B-17 5r - none —
B-18 5.5r -= none No recovery from 1 to 5.5 ft
MW-1 13.5 4 none no recovery 6-13.5 feet sandstone chips in spoon.
MW-2 14 2 staining 4-8 ft; odor 4-14 ft -
MW-2D 30r -~ slight odor 14 - 16 ft Attempted to core to 40 ft but borehole kept collapsing.
MW-3 14 4 staining 4-8 ft; odor 4-12 ft -~
MW-5 18 -~ slight odor at 12 ft weathered shale at 17.5 ft
MW-6S Or 6 none - -
MW-6R 26 6 none bedrock at 5 feet; augered to 26 feet through weathered bedrock.
MW-78 14 3.3 odor4 -6 ft -

[MW-8R 14 - nohe bedrock at 6 ft (est.), augered to 14 ft,
MW-8R 14 - hone bedrock at 4 ft (est.), augered to 15 ft.
MW-10S 12.5r 12 odor 6~ 12.5 ft -

MW-118 10r 10 odor 8 - 10 ft --

MW-11R 8.5r 85 hone bedrock estimated at 14 fi; air rotary drilling from 10 to 21 ft
MW-101 13r 5 odor and sheen 5 - 10 ft lS-1314,

MW-102 29r 17 oily sand 6 - 16 ft. till 17 to 29 ft. -
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TABLE 2-1 (CONT.)
PREVIOUS SUBSURFACE SAMPLING SUMMARY

DRAFT WORK PLAN - SOIL PRE-DESIGN INVESTIGATION
OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
TOTAL TOTAL
STATION ID DEPTH DEPTHOF | EVIDENCE OF PETROLEUM OTHER RELEVANT OBSERVATIONS
(feet-BGS) DEBRIS NOTED
(feet-BGS)
TP-1 5 5 Petroleum in pipe Concrete slab at 5 ft.
TP-2 8 7 Odors at 8 ft. PID=1200 ppb -
TP-3 8 7 Qdors and stains at water table -
TP-01 1 0 none Bedrock at 5 ft.
TP-02 3.5 35 Pipe present, no oil Bedrock at 3.5 ft.
TP-03 25 25 none Bedrock at 2.5 ft.
TP-04 3 3 none -
TP-05 8 7 none Water table at 8 ft.
TP-06 7 7 none Concrete slab at 7 ft.
TP-07 8 8 none -
TP-08 2.5 2.5 nonhe Bedrock at 2.5 ft.
TP-09 3 0 none Bedrock at 3 fi.
TP-10 1 1 nohe Congcrete slab at 1 ft.
TP-11 6 5 Odors, oil at 5 ft. -
TP-12 5 5 Pipe with oil at 5 ft. -
TP-13 7 5 Staining at 7 ft. —
TP-14 4.5 0 Staining at 4 ft. -
TP-15 5 5 Staining at 4.5-5 ft. -~
TP-16 10 10 Staining at 10 fi. -
TP-17 9 0 Qil on water table at 8 ft. -
Notes: r means auger refusal or split spoon refusal.
Reference: TINUS, 2001, Remedial Investigation for Old Fire Fighting Training Area, Naval Station Newport, Newport, RI.
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Sampling locations for this investigation are presented in Section 3.
2,5 DATA QUALITY OBJECTIVES

The data quality objectives (DQOs) for this project were developed in accordance with the EPA Guidance
for Data Quality Objectives (EPA G4 document}. The G4 document suggests seven steps be foliowed fo
develop project DQOs. The objectives are in part dictated by CERCLA guidance, the Federal Facilities

Agreement, and other standard guidances to perform investigations.
The intended use of the data resulting from a field investigation is the primary determining factor in
defining the DQOs for that data. To be certain that the data are consistent with the goals of the

investigation, the seven steps of defining DQOs are presented in this section.

2.5.1 Statement of the Probiem

As detailed in Section 2.2, the OFFTA Site was home to a Navy fire fighting training facility from World
War Il untit 1972. During the training operations, fuel oils were ignited in various structures at the Site
that simulated shipboard compartments, and then extinguished by sailors. it was reported that the two
"Carrier Compartment" buildings were injected with a water/oil mixture which was subsequently set on fire
for fire fighting practice. Underground piping reportedly carried the water/oil mixture to the buildings and
from the buildings to the oil-water separator. Currently, as a result of these activities, there is remnant oil
contamination present in the subsurface at the OFFTA Site. It has been determined that the affected soil
and debris must be considered for removal action. According to the FS, the area of impacted subsurface
material at the Site has been estimated as approximately 229,000 square feet {5.3 acres) corresponding
to approximately 48,500 cubic yards. Based on the limited data points evaluated during the FS,
additional sampling is required to refine these numbers further so that accurate conclusions can be drawn
regarding the remedial and removal activities that will take place at the Site.

The problems this investigation will address are:

» Determine the lateral and vertical extent of construction debris, based on characterization of
materials.

» Determine the lateral and vertical extent of soil that may be considered for removal.

e Determine the resulting volume of soil that may be considered for removal.
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» Determine the TPH concentrations in soil and whether these require removal based cn RIDEM

criteria.

« Determine the geotechnical characteristics of the subsurface along the shoreline where an

erosion control revetment and road base may be constructed.
This investigation will focus on the PAHs and metals, which posed the highest risk estimated in the RI.

2.5.2 Identification of the Decision

After the completion of this study, the extent of soil and debris to be considered for removal action will be
determined. In addition, some geotechnical parameters will be determined for nearshore soil for potential

construction of a stone revetment.

253 Inputs to the Decision

inputs to the decision are the elements used in the decision’process. Inputs to the decision as stated in
Section 2.5.2 are as follows:

e Depth and locations of debris;

¢ Concentrations of PAHs, metals, and TPH in soil;

o [Locations of soil samples where contaminants are found;

» Geotechnical parameters of the subsurface along the shoreline; and

e Depths of soil sampies where contaminants are found,

PRGs were estimated in the Feasibility Study Report, Table 2-10, (TtNUS, September 2002) for PAHs,
dieldrin, and metals. Dieldrin is not included in this investigation because the maximum concentration of
this pesticide (44 ug/kg) occurred in only one out of 33 subsurface soil samples and is an estimated
concentration below the analyticai reporting fimit (TtNUS, Juiy 2001). The RIDEM Residential Direct
Exposure Criterion for dieldrin in soils is 40 ug/kg. TPH is not a CERCLA contaminant; however, it will be
used with the contaminants of concern (COCs), ih accordance with RIDEM regulations, as a cleanup
criterion. The project action limit selected for TPH (500 mg/kg) is the Method 1 Residential Direct
Exposure Criterion (RIDEM, 1996). The PRG and TPH values define project action limits for the pre-
design soil sampling, are discussed in Section 4.2.
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Geotechnical parameters are required to évaluate subsurface conditions for design of a potential stone
revetment to protect the OFFTA shoreline from erosion due to wave action and also for design of a road
base to support heavy equipment (excavators, cranes, earthmovers). Material density from standard
penetration tests and grain size analysis information is needed from soil borings along the shoreline to
determine the stability of unconsolidated materials that wiil be considered for support of these structures.
Design of the revetment and the road base is not included in this soil pre-design investigation, but will be

part of the construction specifications.

2.54 Definition of the Study Boundaries

Study boundaries include all areas of the Site to the upper limit of the intertidal zone. A maximum target
sample depth is determined by the top of bedrock or 20 feet below the base grade of the site, or the
ground elevation below the bottom of the mounds. A minimum target soil sample depth is 2 fest below
ground surface (bgs). Vertical extent of contamination will be determined to a resolution of +2 feet, using
samples collected every 4 feet (see Section 3.2). ‘

2.5.5 Decision Ruie

The decision rule is a clear statement defining the requirements of the investigation based on the possible
cutcomes of the study. For this work plan, the decision ruie shall be that if a volume of soil is represented
by samples with one or more chemicals whose measured concentration exceeds its PRG, then that
material will be considered for inclusion in the removal action. Additiohaliy, construction debris will be
considered for inclusion in the removai action regardless of the chemical content. The volumes of these
materials will be identified upon the evaluation of the results from this investigation. The removail action
limits énd criteria will be described in the Action Memorandum to be prepared for the site.

2.5.6 Limits on Decision Errors

The data assessment provided in the FS shows the site as a whole area exceeds PRGs stated in that
document. This is due to the observation that nearly ali samples collected to date showed an
exceedance of at least one PRG. As this next study is approached, the null hypothesis is that all soil is
considered to be contaminated. The alternative hypothesis is that some soil is not contaminated. Based
on these hypotheses, a false positive decision would lead to a failure to identify soils as contaminated
when they are not, and a false negative decision would be to remove soil when it is not warranted. With
these possibie errors, the conservative approach followed here will be to find soils not requiring removal,

with a higher probability of including more soil in the removal action than is necessary.

W5203230D 2-12 CTO 833



DRAFT

2.5.7 Design for Obtaining Data

The DQO process described in the G4 DQO document describes the use of various statistical
approaches for developing a database. These approzches are based on contaminant distributions and
outputs of the previcus steps. A statistical approach was not used for development of the sampling plan,
rather as detailed in Section 3 and Section 2.5.4, this plan is intended to find limits of the removal action
from the area of contaminated soil that is currently considered for the removal action. This investigation
was designed around previous data to obtain better resolution on the volume of construction debris and
the extent of soil where removal actions might be performed. Specifics on the precision, accuracy, etc. of
the data collected are described in the Quality Assurance/Quality Control Plan, presented in Section 4 of
this work plan. The extent of contamination wili be based on sampie results, professional judgment in

interpretation and trianguiation between locations of actionabie and non-actionable samples analyzed.

W5203290D 2413 CTO 833



DRAFT

3.0 FIELD SAMPLING PLAN: SOIL PRE-DESIGN INVESTIGATION

This section presents a description of the field investigation activities that are planned for the Pre-Design
~Investigation of soil at the Old Fire Fighting Training Area Site at Naval Station Newport, in Newport,
Rhode Island.

The cbjective of the soil sampling activity is to provide data to assess the horizontal and vertical extent of
construction debris, and the extent of contamination in soil. The resulting data will be evaluated to
determine the volume of debris and soil that wili be considered for remedial action described in the FS.

The following sections detail the sampling activities that comprise the Pre-Design Field Investigations
described under this work plan. Figure 3-1 depicts soil boring locations.

Activities associated with the soil pre-design investigation include:
1. Mobilization/demobilization activities;

2. Coliection of soil samples in borings to evaluate the existing subsurface conditions and to serve as
delineation borings for the purpose of caiculating the volumes of debris and soil that will require
~ removal under the planned removal action;

3. Collection of soil samples in borings located along the shoreline to evaluate existing subsurface
conditions for evaluation of potential design of a stone revetment to minimize shoreline erosion.

4. Topographic mapping of shoreline and borehole surveying to calculate volume of debris, volume of
soil requiring removal, and to identify the location of high tide line, which wilt be the horizontal extent
of the removal action.

5. Investigation-derived waste (IDW) disposal activities.
3.1 MOBILIZATION/DEMOBILIZATION

As part of mobilization activities, technical specifications for drilling, surveying, and analysis subcontracts wili
be prepared and issued. Required field equipment and supplies will be ordered and mobilized to the Site,
Field team members will review this Work Plan, the Health and Safety Plan (provided under separate
cover), applicable Standard Operating Procedures (SOPs, included as Appendix A), and apblicable
subcontract specifications. A field team orientation meeting will be conducted prior to initiating the fieldwork
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to familiarize the field team and subcontractor personnel with Site health and safety requirements and the
scope of the field activities. The mobilization date will be coordinated with the EFANE ROICC office a
minimum of one week in advance of the proposed mobilization date.

3.2 SAMPLE COLLECTION

The objective of the sample collection is to determine the volume of debris and soil that will be considered
for the remedial action and determine geotechnical parameters in soil along the shoreline. Samples will be
collected at 27 borings on a grid system, and an additional 8 borings as described in the following
subsections. Table 3-1 presents a summary of field and QC samples, and Table 3-2 presents the anaiytical
methods, voiume and preservatives required.

3.21 Soil Sampies Coliected from Borinas

A total of 27 borings are located on a 100 foot grid with individual borings located at the approximate center
of each grid ceil. The borings are spaced approximately 100 feet apart as shown by Figure 3-1 (SB400
through SB426). Some of these borings have been shifted-off center of the grid cell to prevent duplication
of previously coliected samples. Also, an additionai 5 borings (SB427 through SB431) are located along the
shoreline for geotechnical evaluation of soil where a stone revetment and perimeter road base will be
constructed. Three borings (SB432-SB434) were added to fill in data gaps at selected locations, based on
historic structures. Additional borings may be added as needed during the fieid effort based on gaps that
become evident by refusals or inadequate sample volume.

.Continuous soil samples will be collected from each of the borings at 2-foot depth intervals beginning at a
depth of 2 feet bgs to the top of bedrock or a maximum depth of 20 feet bgs. The top of bedrock will be
identified using split spoons, to the extent practicable. All soil samples will be screened for VOCs using a jar
headspace screening method.

The following soil sampling is required:

e« Soil samples will be collected from each of the 35 borings (SB400 through SB434) from 2-4 feet,
6-8 feet, 10-12 feet, and 14-16 feet (if possible) for laboratory analysis of polynuclear aromatic
compounds (PAHS), total petroleum hydrocarbons (TPH), and TAL metals. Iif soil is not present at
one or more of these intervals, then soil may be collected from the next interval in sequence (.., 4-
6 feet, 8-10 feet, 12-14 feet, 16-18 feet or 18 1o 20 feet).
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FIELD AND QUALITY CONTROL SAMPLE SUMMARY

TABLE 31

DRAFT WORK PLAN - SOIL PRE-DESIGN INVESTIGATION
OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

RINSATE
EIELD (EQUIPMENT) FIELD
SAMPLE TYPE ANALYSIS SAMPLES BLANKS" | DUPLICATES® |FIELD BLANKS® TOTAL
Soil Samples PAH Compounds 140 10 14 3 167
TAL Metals 140 10 14 3 167
TPH 140 10 14 3 167
Grain-size 11 NA 2 NA 13

Notes:

(1) Collect 1 rinsate blank per day of sampling.

(2) Collect 1 duplicate per 10 fieid samples.

(3) Collect 1 field blank per water source (e.g. decontamination rinse water [orie per lot number]).
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« One soil sample will be collected from each of 11 selected borings (SB400, SB404, SB405, SB4086,
SB407, SB414, and SB427 through SB431) for grain size analysis. The grain size analysis will be
used as a check of the visual classifications {Unified Soil Classification System) recorded in the
boring logs; however, if fine material (silt/clay, fine sand or peat) is encountered, the sample should
be coliected from the kfinest materiai encountered in the boring. Standard penetration testing data
will also be collected at these borings.

All soil sampies will be collected using a conventional hollow-stem auger rig equipped with a split-spoon
sampler by a drilling Subcontractor under the supervision of a TtNUS geologist. Upon retrieval, the
sampler will be opened by the Subcontractor and handed to the TINUS geologist who will inspect the
sample for visuai evidence of construction debris as well as of potential contamination and visuai
classification in accordance with TtNUS Standard Ogerating Procedures (SCPs) in Appendix A. Any
foreign materials (brick, asphalt, concrete, glass eic.} will be described as construction debris and noted
in the geologic log.

Sail not containing debris, as described above, will be collected and piaced in a decontaminated stainiess
steel bowl, gravel removed, homogenized, and placed in appropriate sampie coniainers, as detailed in
Table 3-2, for laboratory analysis as described above. If insufficient sample is obtained from the soil
core, the next interval will be sampled in this same manner. If two consecutive intervals provide no -
recovery in the split barrel sampler, a second boring may be instalied to acquire sampies at the missed
interval(s). All samples will be labeled and preserved immediately after collection and shipped with s
chain-of-custody to the analytical laboratory. Tabie 3-2 also includes analytical methaods, preservatives,
and hoiding time requirements.

All non-disposable sampling equipment will be decontaminated in accordance with the procedures identified
in Section 3.4.

To ass;ure borings will be completed where old foundations remain in the subsurface, the following
approach will be used: If refusal is encountered in any boring prior to reachihg top of bedrock, the down-
hole tools will be withdrawn, the boring backfilled, and the rig will be shifted approximately 10 feet and the
boring will be redrilled. If three such refusals are encountered, the location wili be abandoned
temporarily. At the compietion of the project, the location will be revisited and will be drilled a fourth time
with drive and wash drilling equipment capabie of coring through concrete foundations. After the concrete
is penetrated, soil sampling will resume as described elsewhere in this work plan.
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TABLE 3-2

ANALYTICAL METHODS, SAMPLE CONTAINER, PRESERVATIVE, AND HOLDING TIME REQUIREMENTS

DRAFT WORK PLAN - SOIL PRE-DESIGN INVESTIGATION

OLD FIRE FIGHTING TRAINING AREA
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

SAMPLE ’
MEDIUM ANALYSIS® SAMPLE CONTAINER™| PRESERVATIVE HOLDING TIME
Soll PAHs, SW-846 8270C SIM 8 oz wide mouth jar Coal to 4°C 14 Days (Extraction); 40 days (Analysis)
TAL Metals SW-846 6010B Trace® 4 oz wide mouth jar Coolto 4°C 28 Days (Mercury) others 180 days
TPH SW-846 8015B 4 oz wide mouth jar Cool to 4°C 14 Days (Analysis)
Grain-Size ASTM D422% 4 oz wide mouth jar NA NA
Notes:

(1) Triple volume needed for organic laboratory QC, and double volume needed for metal laboratory QC, at a rate of one per 20 field samples. Also, actual volumes and bottle requirements

needed for all analyses will be verified with the selected analytical laboratory prior to initiation of sampling event.

(2) Method detection limits adequate for determining PRG exceedances.
(3) ICP mass spectometry may be used for analysis at detection limits necessary.
(4) American Society for Testing and Materials (ASTM), Standard Test Method for Particle-Size Analysis of Soils, D422.
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3.3 BOREHOLE AND SHORELINE SURVEY

The horizontal focation and vertical elevation of each new boring will be surveyed relative to the Rl State
Plane Coordinate system NAD 1927 and NAVSTA Mean Low Water datum, respectively. The existing
topography was surveyed by Louis Federici & Associates, plan daied March 16, 1999.  Additional
topographic survey along the shoreline will be performed by a State of Rl licensed surveyor between the
fop of slope 1o mean low water. The additional tocpegraphic survey wili be at a one-foot contour interval,
which is consistent with the existing topegraphic survey. Mean high water line will be established as a
horizontal extent of the project.

3.4 INVESTIGATION-DERIVED WASTE (IDW) DISPOSAL

Any IDW soil generated will be backfilled in the boring where it was generated. Excess IDW will be
containerized and shipped off site in bulk for disposal. Any personal protective equipment (PPE) waste
generated during work will be decontaminated and stored in plastic bags for disposai at the end of each
work day. The bags will be placed in an industrial dumpster at a location {o be determined by the Navy.

3.5 DECONTAMINATION PROCEDURES

All non-disposable sampling equipment that comes in contact with the sample medium will be
decontaminated to prevent cross-contamination between sampling points. This includes equipment such as

stainless steel bowls, scoops, split spoons, etc. The following decontamination sequence will be employed:

¢ remove gross contamination by scrubbing with potable water
+ scrub with potable waterfliquinox

» rinse with potable water

o rinse with deionized water

e  rinse with 2-propanol |

¢ air dry (to extent possible)

e wrap with aluminum foil, dull side toward equipment.

The drill rig wili also be decontaminated by steam cieaning before starting the drilling program, and after
completion of each boring.
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4.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN

This section provides technical guidelines and procedures for maintaining an appropriate level of quality
for data collected during fieldwork performed. This section references the TtNUS Standard Operating
Procedures (SOPs) for specific protocols for procedures discussed in Section 3.0.

Pertinent SOPs for fieldwork are included in this work plah as Appendix A. These SOPs include, but are

not limited to:

SOP DESCRIPTION

CT-04 Sample Nomenclature

CT-05 Database Records and Quality Assurance
GH-1.5 Borehole and Sample Logging

SA-1.3 Soil Sampling

SA-6.1 Non-Radiological Sample Handling
SA-6.3 Field Documentation

SA-71 Decontamination of Field Equipment and Waste Handling

Pertinent field forms used to document field activities, visual observations and sample colleciion are

provided in Appendix B.
41 QUALITY ASSURANCE OBJECTIVES

The main objective of this round of environmental sampling is to provide sufficient data, when evaluated
with existing data, to determine the approximate limits of soil that will require removal under the proposed
removal action. This will help ensure that the soil removal action will be a completed component of the

entire site remedy.

Achieving this objective requires that the data coliected from the field conform to an appropriate level of
quality. The quality of a data set is measured by certain characteristics of the data, namely the precision
accuracy, representativeness, completeness, and comparability (PARCC) parameters. Some of the
parameters are expressed guantitatively, while others are expressed qualitatively. The PARCC goals for
a particular project are determined by the intended use of the data, defined as a part of the Data Quality
Objectives (DQOs). DQOs are discussed in Section 2.5; the PARCC parameters are discussed below.
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4.1.1 PARCC Parameters

The PARCC goals for the work covered by this quality assurance plan are discussed in the following

sections.
4111 Precision and Accuracy

Field and laboratory precision and accuracy performance can affect the attainment of project objectives,
particularly when compliance with established criteria is based on laboratory analysis of environmental
sampies.

Field sampling precision and accuracy are not easily measured. Field contamination, sample
preservation, and sample handling will affect precision and accuracy. By following the appropriate TINUS
SOP, precision and accuracy errors associated with field activities can be minimized. Field duplicates
and blanks (field and rinsate) will be used to estimate field sampling precision and accuracy for samples
submitted for laboratory analysis.

Field duplicate and field quality controi blank analyses resuits will be used to review the laboratory-
analyzed results and determine the usability of the data with respect to its intended use. As discussed in
Section 2.5.8, the study was designed tc have a relatively low tolerance for a false negative decision {j.e.
soil does not exceed PRGs, therefore no action necessary) and a high tolerance for a faise positive
decision (i.e., soil exceeds PRGs, therefore station is considered for removal action). As a result, it was
determined that formal validation of the data would not be conducted to verify laboratory precision and
accuracy. Validation will be conducted on the confirmation samples taken after removal (not described in
this work plan).

41.1.2 Representativeness

Representativeness describes the degree to which anailytical data accurately and precisely define the
population being measured. Several elements of the sampling and sample handling process must be
controiled to maximize the representativeness of the analytical data (appropriate number of samples
collected, physical state of the samples, Site-specific factors, sampling equipment, containers, sample
preservation and storage, holding times, sample identity, and chain of custody will be defined to ensure
that the samples analyzed »represent the population being measured). The sampling program is designed
to provide analyticai data that are representati‘ve of the existing contaminant levels.
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Representativeness of data is also affected by sampling technigues. Errors or cross-contamination
during the sampiling could affect the laboratory analytical resulis. However, every effort will be made
during sample collection to minimize

he introduction of errors or cross-contamination by followin

i ~ .8 LR R4 R H i A ER R {4 Yy ¢

sample techniques described in Section 3.0, and the TINUS SOPs included in Appendix A.
4.1.1.3 Completeness

Completeness describes the amount of data generated that meets the objectives for precision, accuracy,
and representativeness versus the amount of data expected to be obtained. For relatively clean,
homogeneous matiices (such as water), 100 percent compieteness is expected. However, as matrix
complexity and heterogeneity increase (such as for soll), combieteness may decrease. Where analysis is
precluded or where data quality objectives are compromised, effects on the overali investigation must be
considered. Whether or not any partibuiar sampie is critical fo the investigation will be evaluated in terms

of the sample location, the parameter in guestion, the intended data use, and the risk associated with the

[ iv (8 fwe 1 (18]

eyTor.

The sampling and analysis progfam for the Site is sufficiently broad in scope to prevent a singie data
point or parameter from jeopardizing attainment of the study objectives. Critical data points may not be
evaluated until all the analytical results are evaluated. Additionally, several sampling points, in aggregate,
may be considered to be critical either by location or by analysis. A subseqguent sampling event may be
necessary if it becomes apparent that the data for a specific medium are of insufficient quality, either with
respect to the number of samples or based on an individual analysis.

For the purposes of this efforf, a data point will be determined to contribute to the completeness of the
data set if the information provided is meaningful, useful, and contributes to the project objectives.

41.1.4 Comparability

One of the objectives of the sampling effort is to provide analytical data that are characterized by a level
of quality that is comparable between sampling points. By specifying the use of standard anaiytical
procedures (as well as standardizing field sampling procedures by employing TINUS SOPs), the potential
for variables to affect the final data quality will be effectively minimized. Analytical methods for this work
are presented in Tables 3-2 and 2-3; SOPs appear in Appendix A.
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41.2 Quality Control Samples

QC samples to be used during the sampling effort are identified below, and include field duplicates or
replicates, laboratory duplicates or replicates, rinsate blanks, field blanks, and source blanks. Each type
of field quality control sampie defined below will underge the same preservation, hoiding times, etc., as
the field samples. Tabie 3-1 presents a summary of the QC sampies to be coilected during this sampling
event.

4.1.21 Field Duplicates

Field duplicates will be submitted at the rate of one for every ten samples per matrix. Field personnel will
note on the sample summary form and in the logbook which samples are field duplicates. Duplicate
samples will be shipped biind to the laboratories, and shipping paperwork will be completed accordingly.

Field duplicates are collected by mixing a double or triple portion of the required volume of sample and
dividing it into two sample containers. Field duplicates provide precision information regarding
homogeneity, handling, shipping, storing, preparation, and analysis.

4.1.2.2 Rinsate Blanks

Rinsate blanks are obtained under representative field conditions by running analyte-free deionized water
through sample collection equipment after decontamination, immediately before sampling and placing it in
the appropriate sample containers for analysis. These samples are used to assess the effectiveness of
decontamination procedures. Rinsate blanks are prepared at the rate deemed adequate to assure
effective decontamination. For this project, rinsate bianks will be collected at the rate of one per two days
of sampling.

41.2.3 Fieid Blanks

Field blanks will consist of the source water used in decontamination (includes analyte-free deionized
water, potable water from each source, and other waters used in decontamination operations). Field
bianks will be prepared ai the rate of one per source of water per sampling event.

41.2.4 Matrix Spike/Matrix Spike Duplicates

A matrix spike sample will be identified by field teams at a frequency of 1 in 20 field samples (per matrix)

collected. Samples for matrix spike analyses and laboratory duplicate analysis are collected in triplicate
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volumes for aqueous organics (three containers for each analyte group), and duplicate volumes for

aqueous metals (two containers). Soil matrix spikes will be collected in double volumes.
42 PROJECT ACTION LIMITS AND METHOD DETECTION LIMITS

The action limits and method detection limits for this project are listed in Table 4-1. As a guideline, the
project action limits are the PRGs listed for the Contaminants of Concern (COCs), as described in the FS
Report (TINUS 9/02). The method detection limits (MDLs) and quantitation limits (QLs) achievable are
listed in Table 4-1 for COCs (selected PAHs, TAL metals and TPH.) Many times, actual sample
conditions will dictate the QL, which may be lower or higher than that listed. To accommodate this
variability, acceptablie project quantitation limits have been set to 10% of the project action limits, (10% of
the PRG value). When the laboratory identifies chemicals below the QL, the concentration will be
reported as approximate. For this reason, some analytes may be reported beiow the QL and reported as
approximate values.

4.3 SAMPLE DESIGNATION AND CUSTODY

This section describes the sampie designation and chain-of-custody requirements for all, envirenmental
and quality control samples.

' 4.3.1 Environmental Samples

Each sample collected will be assigned a unique sampie tracking number that will be used to catalog the
results of the EGIS database system for NAVSTA Newport. The sample tracking number will consist of
alpha-numeric characters identifying the Site, sampie medium, location, and depth. Any other pertinent
information regarding sample identification will be recorded on the sample logsheets or in the field
logbooks.

The alpha-numeric coding to be used in the sample system is detailed below and in the subsequent

definitions.
AAA - AA - (NNN) - (NNNN)
(Site ID) - (Medium) - (Location) - {Depth)

Site identifier: “OFF” for OFFTA

Medium identifier: “SB” for soil sample collected from soii borings:

H
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TABLE 41

PROJECT ACTION LIMITS AND QUANTITATION LIMITS
DRAFT WORK PLAN - SOIL PRE-DESIGN INVESTIGATION
OLD FIRE FIGHTING TRAINING AREA

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

DRAFT

PROJECT

PROJECT Achievable Laboratory Limits
ACTIONLIMIT | QUANTITATION

ANALYTES* CAS NUMBER (ugrkg) " LiMIT @ MDLs (ug/kg) | QLs (ug/kg)
Benzo(a)anthracene 56-55-3 900 90 1.01 20
Benzo(a)pyrene 50-32-8 400 40 0.75 20
Benzo(b)fluoranthene 205-99-2 900 90 2.05 20
Benzo(g,h,)perylene 191-24-2 800 80 1.71 20
Benzo(k)fluoranthene 207-08-9 900 90 1.35 20
Chrysene 218-01-9 400 40 1.28 20
Dibenzo(a,h)anthracene 53-70-3 400 40 2 20
Indeno(1,2,3-cd)pyrene 193-39-5 900 90 2.01 20
TPH (mgrkg) 500 50 1.06 5
Antimony 7440-35-0 10 1 0.13 0.8
Arsenic 7440-38-2 6.2 0.62 0.18 0.8
Beryllium 7440-41-7 0.4 0.04 0.023 0.5
Lead 7439-92-1 150 15 0.091 0.5
Manganese 7439-96-5 390 39 0.015 0.5
Notes:

Units are expressed in ug/kg (ppb) uniess otherwise specified.
NA means Not Applicable or Not Available.
*Analytes are limited to contaminants of concern from FS and action memorandum.
(1) Project Action limits are set as the PRG values for soil calculated in the Feasibility Study (TtNUS Sept. 2002)

(2) Project Quantitation Limits are set as 10% of the project action limits to account for variability in the laboratory

quantitation limits.
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Sample location_identifier: each sample location wili be assigned a consecutive number in order of

advancement, using 400-series identifiers (e.g. -400, -401, etc.).

Depth: For soil borings, this portion of the sample tracking number will represent the depth in feet below
ground surface from-which the sampie was collected, e.g., for soil samples coilected from 2 to 4 feet
below ground surface, this portion of the sample tracking humber wili be “0204”, and samples collected
from 10 to 12 feet below ground surface, the portion of the tracking number will be “1012”, etc.

Examples:

A soil sample collected from boring number 400 at a depth of 2 to 4 feet will be identified as OFF-SB-400-
0204. ‘

Quality Control {QC) Samples

Field quality control (QC) samples will use the same coding system as for environmental samples. Field
QC sample types are described in Section 4.1.2.

Blind duplicate samples will be designated such that the location designation will be replaced with a
chronological number. The sample log sheet will note which sample location the duplicate was coilected

from;
Duplicates: OFF-DUP#E
Field blanks will be designated such that they can clearly be identified as field blanks. The designation

must be able to be referenced to the source, i.e. DIUF water, potable water (PTW), etc., using the field
sample data forms. ‘ ‘

Field Blanks: OFF-DIUF-FBi##
OFF-PTW-FB##

Rinsate blanks will be identified using the code for the sampie for which the sampling device or tool was
last used, the identifier (RB), and its chronological number.

Rinsate Blanks: OFF-SD-404-RB##
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Maitrix spike sampies have no separate sample identifier codes, but are noted on the chain-of-custody
record and sample Togsheet. '

4.3.2 Sample Chain of Custody

Custody of samples must be maintained and documented at all times. To ensure the integrity of a
sample from collection through analysis, an accurate written record is necessary to trace the possession
and handling of the sample. This documentation is referred to as the "chain of custody”. Chain of
custody begins when samples are coliected in the field, and is maintained by storing the samples in
secure areas until custody can be passed on. A chain-of-custody form that lists each sampile, the -
analytical parameters, and the persons who are responsible for their integrity will accompany all samples
(an exampie form is included in Appendix B).

Samples will be placed on ice and attended by TINUS personnel or placed in locked vehicles or
designated storage areas until analysis or shipment to an off-Site laboratory. Chain-of-custody
procedures are described in further detail in the SOPs.

4.4 CALIBRATION PROCEDURES

Field equipment normally requiring calibration (i.e. screening instruments) will be calibrated and operated

in accordance with the manufacturer's instructions and manuals. A log will be kept on Site, documenting
the periodic calibration results for each field instrument.

Calibration procedures for laboratory equipment used in the analysis of environmental samples will be
performed in accordance with NFESC requirements and contract requirements under the Basic Ordering
Agreements (BOA).

4.5 LABORATORY ANALYSIS

Samples will be analyzed for various parameters as described in previous sections and in Table 3-1.

A laboratory previously approved by the Navy will analyze the environmental samples collected for

laboratory analysis during the field investigation. Standard EPA and ASTM procedures will be employed,
as listed in Table 3-2.
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4.6 DATA REDUCTION, VALIDATION, AND REPORTING

Laboratory analytical data wili be reviewed by gqualified TINUS tfechnical staff, according to EPA-
equivalent “Tier I” protocols. A data review memorandum will be prepared and submitted to the project
manager as a part of that activity. Data review procedures are described in Section 4.10.

Field data wili be periodically reviewed by technical iead personnel and the TINUS PM to ensure that the
data collecied are well documented, clearly described, and meet a standard appropriate for the
investigation and its ultimate use,

4.7 INTERNAL QUALITY CONTROL.

Section 4.1.2 discussed the types and frequency of guality control samples that will be prepared during
the field investigation activities for those samples that undergo laboratory analysis. The guantities of
various types of QC samples are shown in Table 3-1. Laboratory analysis will follow the QC criteria
described in the analytical procedures.

4.8 ., PERFORMANCE AND SYSTEM AUDITS

System audits wili be performed as appropriate to ensure that the work is being implemented in
accordance with the approved project SOPs and in an overall satisfactory manner.

» The TtNUS Field Operations Leader (FOL) will supervise and on a daily basis check to ensure '
that the equipment is properly decontaminated, samples are collected and handled properly, and
the fieldwork is accurately and neatly documented.

e The data 'reviewer(s) will review the data to ensure they were obtained through the approved
methodology, and that the appropriate ievel of QC effort and reporting were conducted. The data

review effort will be supervised by the TINUS CLLEAN Quality Assurance Manager or designee.

s The Project Manager (PM) will oversee the FOL. and data reviewer, and check that management
of the acquired data proceeds in an organized and expeditious manner.

4.9 PREVENTATIVE MAINTENANCE

TINUS has established a field equipment maintenance program to ensure the availability of equipment in
good working order when and where it is needed. This program consists of the following eilements:
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» The equipment manager maintains an inventory of the equipment by model and serial number,
quantity, and condition. Each item of equipment is signed out when in use and its operating
condition and cleanliness is checked upon return,

e The equipment manager conducts routine checks on the status of equipment and is responsible
for stocking spare parts and for equipment readiness.

» The equipment manager maintains the equipment manual library and trains field personnei in the
proper use and care of equipment.

¢ The FOL is responsible for working with the equipment manager to ensure that the equipment is
tested, cleaned, charged, and calibrated in accordance with the manufacturer's instructions

before being taken to the job Site.

e While the equipment is in the field, the FOL or designee is responsible for the equipment,
mainiains calibration records, and performs maintenance operations and checks,

4.10 DATA ASSESSMENT PROCEDURES

The following paragraphs describe the procedures used to evaluate data prior to inclusion in report
deliverables.

4101 Representativeness, Accuracy, and Precision

All laboratory data generated in the investigation will be assessed for representativeness, accuracy, and
precision, as described in Section 4.1. The completeness of the data will also be assessed by comparing
the acquired data to the project objectives to see that these objectives are being addressed and met.

Qualified TINUS personnel will conduct the PARCC parameter assessment. Determining if the data are
consistent with known or anticipated chemicai conditions and accepted principles will assess the
representativeness of the data.

Field measurements will be checked for completeness of procedures and documentation of procedures
and results.
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Precision and accuracy will be determined using duplicate samples, and blank and spiked samples,
respectively. PARCC parameters are addressed in more detail in Section 4.1.

4.10.2 Analytical Data Review

An analytical data review process that includes the following tasks will be carried out:

» Check data for completeness to determine if all samples were analyzed and reported for the
parameters requested in the chain-of-custody form.

» Check data report for accuracy of sample identification, sample location, collection date, and
units.

+ Organize the data tables by sample matrix, sample location, and calculate and report the average
of field duplicate results. Consolidate results of two sample dilutions intc one set of results.

e« Check large positive hits against the raw data to avoid false positive results.

» Submit the data review results with a summary of problems and resolutions in writing.
4.1 CORRECTIVE ACTION

The QA program will enable problems to be identified, controlled, and corrected. Potential problems may
involve non-conformance with the SOPs and/or analytical procedures established for the project, or other
unforeseen difficulties. Any person identifying an unacceptable condition will notify the FOL and the PM.
The PM, with the assistance of the Quality Assurance Manager and the project QA/QC officer, will be
responsible for developing and initiating appropriate corrective action and verifying that the corrective
action has been effective.

Corrective actions may include re-sampling and/or re-analysis of samples or modifying project
procedures. If warranted by the severity of the probiem (for example, if a change in the approved work
plan is required), the Navy will be notified in writing and their apprbvai will be obtained prior to
implementing any change. Additional work that depends on a nonconforming activity will not be
performed until the source of the problem has been addressed.
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412 QUALITY ASSURANCE REPORTS/DOCUMENTS

A bound/weatherproof field logbook will be maintained by the FOL. The FOL or designee will record all
information reiated to sampling or field activities. This information may include sampling time, weather
conditions, unusual events, field measurements, photograph description, etc. The Site loghook
maintained by the FOL will contain a summary of the day's activities and will reference the other field
logbooks when applicable.

At the completion of field activities, the FOL will submit to the PM all field records, data, fieid logbocoks,
chain-of-custody receipts, sample logsheets, etc. The PM will ensure that these materials are entered
into the project file. Examples of forms to be used in the field are included in Appendix B.

413 PRE-DESIGN INVESTIGATION REPORT

A report on the findings of the pre-design investigation will be prepared which will describe sampling
procedures, and data collected. The report wili show plan view and cross-sectional views of construction
debris and soil to be considered for removal actions. A possible outline of the Pre-Design Investigation
Report is provided below:

Executive Summary
Introduction
~ Background Summary of PRGs

A w b=

Summary of Investigations
- Procedures for sampling
- Sample locations
5. Findings of the Investigations
- Horizontal and vertical extent and volume of construction debris
- Extent of soil contamination
- Photos of each station
- Data summary tables
- Mapped resulis
- Mapped topography with figh tide fine identified
- Location and identification of vertical and horizontai control
- lntefpretation of standard penetration tests and grain-size analysis
- Three east-west cross-sections showing the depth to bedrock depth to bottom of debris,
surface gradient and interpreted water table elevations.
- Voiume calcuiations for debris and soil that may require removal.
6. Summary and Conclusions
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1.0 PURPOSE

The purpose of this document is to establish standard procedures and technical guidance on borehole
and sample logging.

20 SCOPE

These procedures provide descriptions of the standard techniques for borehole and sample logging.
These techniques shall be used for each boring logged to provide consistent descriptions of subsurface
lithology. While experience is the only method to develop confidence and accuracy in the description of
soil and rock, the field geologist/engineer can do a good job of classification by careful, thoughtful
observation and by being consistent throughout the classification procedure.

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Site Geologist. Responsible for supervising all boring activities and assuring that each borehole is
completely logged. If more than one rig is being used on site, the Site Geologist must make sure that
each field geologist is properly trained in logging procedures. A brief review or training session may be
necessary prior to the start up of the fieid program and/or upon completionof the first boring.

5.0 PROCEDURES

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. To
maintain a consistent flow of information, it is imperative that the field geclogist/engineer understand and
accurately use the field classification system described in this SOP. This identification is based on visual
examination and manual tests.

51 Materials Needed

When logging soil and rock samples, the geologist or engineer may be equipped with the following:

Rock hammer

Knife

Camera

Dilute hydrochloric acid (HCI)

Ruler (marked in tenths and hundredths of feet)
Hand Lens

@ @ @ & & @

5.2 Classification of Soils

- All data shall be written dlrectly on the boring log (Figure 1) or in a field notebook if more space ls needed.
Details on filling out the boring log are discussed in Section 5.5.
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FIGURE 1
BORING LOG (EXAMPLE)
BORING LOG | Page___of___
PROJECT NAME: » BORING NUMBER:~
PROJECT NUMBER: DATE:
DRILLING COMPANY: ] GEOLOGIST:
DRILLING RIG: DRILLER:
MATERIAL DESCRIPTION | PAiFID Ressing (o)
::vml; Depth | Blows/ { Sample Llct::ology . ] u R 5 i
ant (Ft) | %" or RQD | Recovery ] ange Solt Dansityt |- s . o b
Typeorf e (%) | Sempie |(DepthiF) o THS
Rao [Run Kol tength Screenad m.:'m Color] Masteiial Classification : Remarks =3 '—i £
Intervat Reck : : 13 =1E%
Hardneas . qm

NANANANN NN

A\

* When rock caring, enter rock brokeness. -
* include monitor reading in & foot intervals @@ borehole. | reading if read. Drilling Area
Remarks: Background (ppm}:

Converted to Well: Yes No ~ Welt 1.D. #:
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FIGURE 1 (CONTINUED)
Solt TERMS
~URIFIED SOIL CLASSIFCATION (USCS] =
— CORRGE-GRANED SOLS FINE-GRAINED 5015
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; g Th i sYMBOL (uing P Than i
[Hantficoion Procedume on Fracion Smoler ther Ke. £ Sievs Sive
[ i (i 5
Chesmchyisdes) Srokng) Pt Uiy
fow¥% e W SILTS AND GLAYS Nene 1o Siight Qick 1o Sew Marz.
Firnt} Dt simr. Liguict et <58
Predominslly sew sizn o & range of Ki7es with sa0m interrmedinte. P oy ., Wodhm la High Moo toVery Sow - Mo
K208 wivsiag,
= Kenephety { . 5ea ML) oM Sily groveks, poorly opadied greasbemnd.zil mivtuss Slizht s MazFm St Stght
(Figh% Fines}
Plastic Fiee (foe idantfnation procadumes, soe CL) G Clyuy grenol, poes’y geaded grael sand oley mixtores. SIS AMD CLAYS. Shizht b Medium Siowetg Hoe: Sight to Mediam
Hiqutini >8] -
SANDS CLEAN SANDS I s oy sand, Highw Very Hgh Hond. High
S Low % Fires} ek tizws.
y ol 3 y armhy sands, ‘Wackm to High ‘Hona to Vory Sbw Sizhtio et
- N s MOLY M ity sands, paorly graded send-sit miduies. HIGHLY ORGANIC SOILS: odar, o
{High % Finas}
Plastic fives [ior davifisaion procscivms, sae Ly 5C Cogey sende, poorly praded sand chy mixiure,
= e For minmple, G.GE, " bir
AT sizns on thischert ore X1 S Standart.
DENSITY OF GRANULAR SOILS CONSISTENCY OF COHESIVE SOILS
DESIGNATION STANDARD PENETRATION RESISTANCE- CONSISTENGY UNE COMPEESSVE STRENGTH STANDARD PENETRATION RESISTARCE-
BLOWSFOOT (TONSSE FT) BLOWSFOBT
Very Loose o4 Very Soh Lonsthen 225 Qo2 Ebeih poegira
Toow. D) Soit CFTIE]D FId Esely penetra
Mrdium oo 110 ‘Madiom Stf [ETEEY 4ok Con bes pats
Denss EHED St 10020 Eois Reeclyindont
Vo O Gwrsd Very Sikt 9k 40 53 Reotyindent
Hers Mors hen 40 Vv 3 Indarriad wih
) ROCK TERMS
ROCK HARDNESS (FROM CORE SAMPLES) ROCK BROKENNESS
Descrptive Tenrs Screwriver or Kafa Effects: Hammer Elfncls. Cesriptiva Tame Adbreviation Spacing
Satt Ersily Gouged Crushes whea prassud with hemmer Vary Sroken: B E
Mectum Soft Qe be Gouged Brenks {one bow}, crumbly edgey Beoker: {Be) .y
Meghun Hoed Con b orpiched EBracks {onabiow], shoep ardges Bocky [=H 5
Heed Cannel ba serichne ‘Gemnr conchoidedy (pavers! biows); Sharp wdjjes Massive M) 0
LEGEND:
SCY SAMALES . TYPES ROCK SAMPLES - TYPES WATERLEVALS
& Spi-Bmet Sample XX {Sormventionn) Com {«2-UF* 0.0 zn
jodrd: g
o gt
wDae Dot
ST-¥ 0.0, Undistrbed Sample OURCE {Wirsiog) Dors {4172 DO}
8- Otaer Sampes, Soecilyin Romivks Z-Other Core Sizas, Spety i Fomerks. m
e
Stetikzed Lot
e & Dapth
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5.21 USCS Classification

Soils are o be classified according to the Unified Soil Classification System (USCS). This method of
classification is detailed in Figure 1 (Continued).
This method of classification identifies soil types on the basis of grain size and cohesiveness.

Fine-grained soils, or fines, are smaller than the No. 200 sieve and are of two types: silt (M) and clay (C).
Some classification systems define size ranges for these soil particles, but for field classification
purposes, they are identified by their respective behaviors. Organic material (O) is a common component
of soil but has no size range,; it is recognized by its composition. The careful study of the USCS will aid in
developing the competence and con31stency necessary for the classification of soils.

Coarse-grained soils shall be divided into rock fragments, sand, or.gravel. The terms sand and gravel not
only refer to the size of the soil particles but also to their depositional history. To insure accuracy in
description, the term rock fragments shall be used to indicate angular granular materials resulting from the
breakup of rock. The sharp edges typically observed indicate little or no transport from their source area,
and therefore the term provides additional information in reconstructing the depositional environment of
the soils encountered. When the term "rock fragments” is used it shall be followed by a size designation
such as "(1/4 inch®-1/2 inch®)" or "coarse-sand size"” either immediately after the entry or in the remarks
column. The USCS classification would not be affected by this variation in terms.

5.2.2 Color

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a modifier
to denote variations in shade or color mixtures. A soil could therefore be referred to as "gray" or "light
gray” or "blue-gray." Since color can be utilized in correlating units between samphng locations, it is
important for color descriptions to be consistent from one boring to ancther.

Colors must be described while the sample is still moist. Soil samples shall be broken or split verttcally fo
describe colors. Samplers tend to smear the samp[e surface creating color variations between the
sample mtenor and exterior.

The term "mottled" shall be used to indicate soils irregularly marked with spots of different colors. Mottling,
in soils usually indicates poor aeration and lack of good drainage.

Soit Color Charts shall not be used unless specified by the project manager.

~

523 Relative Density and Consistency

‘To classify the relative density and/or consistency of a soil, the geologist is to first identify the sail type.
Granular soils contain predominantly sands and gravels. They are noncohesive (particles do not adhere
well when compressed). Finer-grained soils (silts and clays) are cohesive (particles will adhere together
when compressed).

The density of noncohesive, granular soils is classified according to standard penetration resistances
obtained from split-barrel sampling performed according to the methods detailed in Standard Operating
Procedures GH-1.3 and SA-1.3. Those designations are:

019611/P Tetra Tech NUS, Inc.
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Designation Standard Penetration
Resistance
(Blows per Foot)

Very loose Oto4
Loose 51010
Medium dense 111030
Dense 3110 50
Very dense Over 50

Standard penetration resistance is the number of blows required to drive a split-barrel sampler with a 2-
inch outside diameter 12 inches into the material using a 140-pound hammer falling freely through
30 inches. The sampler is driven through an 18-inch sample interval, and the number of blows is
recorded for each 8-inch increment. The density designation of granular soils is obtained by adding the
number of blows required to penetrate the last 12 inches of each sample interval. it is important to note
that if gravel or rock fragments are broken by the sampler or if rock fragments are lodged in the tip, the
resulting blow count will be erroneously high, reflecting a higher density than actually exists. This shall be
noted on the log and referenced to the sample number. Granular soils are given the USCS classifications
GW, GP, GM, SW, SP, SM, GC, or SC (see Figure 1).

The consistency of cohesive soils is determined by performing field tests and identifying the consistency
as shown in Figure 2.

Cohesive sails are given the USCS classifications ML, MH, CL, CH, OL, or OH (see Figure 1).

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (values
listed in the table as Unconfined Compressive Strength), or by hand by determining the resistance to
penetration by the thumb. The pocket penetrometer and thumb determination methods are conducted on
a selected-sample of the soil, preferably the lowest 0.5 foot of the sample in the splif-barrel sampler. The
sample shall be broken in half and the thumb or penetrometer pushed into the end of the sample to
determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment. If
the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard soil.
Consistency shall not be determined solely by blow counts. One of the other methods shall be used in
conjunction with it. The designations used to describe the consistency of cohesive soils are shown in
Figure 2.

524 Weight Percentages

In nature, soils are comprised of particles of varying size and shape, and are combinations of the various
grain types. The following terms are useful in the description of soil:

Terms of ldentifying Proportion of the Defining Range of
Component Percentages by Weight
Trace 0 - 10 percent
Some ' 11 - 30 percent
Adjective form of the soil type (e.g., "sandy”) 31 - 50 percent

019611/P ‘ : Tetra Tech NUS, Inc.
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CONSISTENCY FOR COHESIVE SOILS

Consistency Standard Unconfined Field Identification
Penetration Compressive
Resistance Strength
(Blows per (Tons/Sq. Foot by
Foot) pocket
penetration)
Very soft Oto2 Less than 0.25 Easily penetrated several inches by fist
Soft 204 0.25t0 0.50 Easily penetrated several inches by
thumb :
[ Medium stiff 4108 0.5010 1.0 Can be penetrated several inches by
. thumb with moderate effort
Stiff 8to 15 ' 1.0t 2.0 Readily indented by thumb but
penetrated only with great effort
Very stiff - 15t030 2.0t04.0 Readily indented by thumbnail
Hard Over 30 More than 4.0 Indented with difficulty by thumbnail

o18611/P . Tetra Tech NUS, Inc.
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Examples:

»  Silty fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt.

¢ Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to 30 percent silt.
o Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent ciay.
o Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand.

5.2.5 . Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. In
dry soil, there appears to be little or no water. Saturated samples obviously have all the water they can
hold. Moist and wet classifications are somewhat subjective and often are determined by the individual's
judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand or on a porous
surface liberates water, i.e., dirties or muddies the surface. VWhatever method is adopted for describing
moisture, it is important that the method used by an individual remains consistent throughout an entire
drilling job.

[Laboratory tests for water content shall be performed if the natural water content is important.

5.2.6 Stratification

Stratification can only be determined after the sample barrel is opened. The stratification or bedding
thickness for soil and rock is depending on grain size and composition. The classification to be used for
stratification description is shown in Figure 3. '

5.2.7 Texture/Fabric/Bedding

_The texture/fabric/bedding of the soil shall be described. Texture is described as the relative angularity of
the particles; rounded, subrounded, subangular, and angular. Fabric shall be noted as to whether the
particles are flat or bulky and whether there is a particular relation between particles (i.e., all the flat
particles are parailel or there is some cementation). The bedding or structure shall alsc be noted (e.g.,
stratified, lensed, nonstratified, heterogeneous varved).

528  Summary of Soil Classification

- In summary, soils shall be classified in a similar manner by each geologist/engineer at a project site. The
hierarchy of classification is as follows:

Density and/or consistency
Color

Plasticity (Optional)

Soil types

Moisture content
Stratification

Texture, fabric, bedding
Other distinguishing features

® & 9 5 ° & ° @
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FIGURE 3

BEDDING THICKNESS CLASSIFICATION

Classification

Thickness Thickness
{metric) {Approximate
English Equivalent)
> 1.0 meter >3.3 Massive
30 cm - 1 meter 1.0'-3.3 Thick Bedded
10 cm - 30 cm 4"-1.0" Medium Bedded
3cm-10cm " -4" Thin Bedded
1cm-3cm 2/5" - 1" Very Thin Bedded
3mm-1cm 1/8" - 2/5" Laminated
1 mm-3 mm 1/32" - 1/8" Thinly Laminated
<{1mm <1/32" Micro Laminated

(Weir, 1973 and Ingram, 1854)
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53 Classification of Rocks

Rocks are grouped into three main divisions: sedimentary, igneous and metamorphic. Sedimentary rocks
are by far the predominant type exposed at the earth's surface. The following basic names are applied to
~ the types of rocks found in sedimentary sequences

¢ Sandstone - Made up predominantly of granular materials ranging between 1/16 to 2 mm in diameter.

¢ Siltstone - Made up of granular materials less than 1/16 to 1/256 mm in diameter. Fractures
irregularly. Medium thick to thick bedded.

¢ Claystone - Very fine-grained rock made up of clay and silt-size materials. Fractures irregularly. Very
smooth to touch. Generally has-irregularly spaced pitting on surface of drilled cores.

o Shale - A fissile very fine-grained rock. Fractures along bedding planes.

~ o Limestone - Rock made up predominantly of calcite (CaCO,;). Effervesces strongly upon the
application of dilute hydrochloric acid. ‘

o« Coal - Rock consisting mainly of organic remains.

o Others - Numerous other sedimentary rock types are present in lesser amounts in the stratigraphic
record. The local abundance of any of these rock types is dependent upon the depositional history of
the area. Conglomerate, halite, gypsum, dolomite, anhydrite, hgmte etc. are some of the rock types
found in Iesser amounts.

In classifying a sedrmentary rock the following hierarchy shail be noted:

Rock type

Color :
Bedding thickness
Hardness

Fracturing
Weathering

Other characteristics

e e e o & & o

5.31 Rock Type

As described above, there are numerous types of sedimentary rocks. In most cases, a rock will be a
combination of several grain types, therefore, a modifier such as a sandy siltstone, or a silty sandstone
can be used. The modifier indicates that a significant portion of the rock type is composed of the modifier.
Other modifiers can include carbonaceous, calcareous, siliceous, etc.

Grain size is the basis for the classification of clastic sedlmentary rocks. Figure 4 is the Udden-
Wentworth classification that will be assigned to sedimentary rocks. The individual boundaries are slightly
different than the USCS subdivision for soil classification. For field determination of grain sizes, a scale
can be used for the coarse grained rocks. For example, the division between silistcne and claystone may
not be measurable in the field. The boundary shall be determined by use of a hand lens. If the grains
“cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a siltstone. If the
grains are not distinguishable with a hand lens, the rock is a claystone.

019811/P
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FIGURE 4

GRAIN SIZE CLASSIFICATION FOR ROCKS

Particle Name

Grain Size Diameter

Cobbles > 64 mm
Pebbles 4 -84 mm
Granules 2-4mm
Very Coarse Sand 1-2mm

.| Coarse Sand - 0.5-1mm
Medium Sand 0.25-0.5mm
Fine Sand 0.125 - 0.25 mm
Very Fine Sand 0.0625 - 0.125 mm
Silt

After Wentworth, 1922

0.0039 - 0.0625 mm
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5.3.2 Color

The color of a rock can be determined in a similar manner as for soil samples. Rock core samples shall
be classified while wet, when possible, and air cored samples shall be scraped clean of cuttings prior to
color classifications.

Rock color charts shall not be used unless specified by the Project Manager.

5.3.3 Bedding Thickness

The bedding thickness desngnatlons applied. to soil classification (see Figure 3) will also be used for rock
classification.

5.3.4 Hardness

The hardness of a rock is a function of the compaction, cementatlon and mlneraloglcal composition of the
rock. A relative scale for sedimentary rock hardness is as follows:

« Soft- Weathered, considerable erosion of core, easily gouged by screwdriver, scratched by fingernail.
Soft rock crushes or deforms under pressure of a pressed hammer. This term is always used for the
hardness of the saprolite (decomposed rock which occupies the zone between the lowest soil horizon
and firm bedrock).

« Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with crumbly edges
from single hammer blow.

o Medium hard - No core erosion, easily scratched by screwdriver, or breaks with sharp edges from
single hammer blow.

o Hard - Requires several hammer blows fo break and has sharp conchoidal breaks. Cannot be
scratched with screwdriver.

Note the dlfference in usage here of the ‘works "scratch” and "gouge.” A scratch shall be considered a
slight depression in the rock (do not mistake the scraping off of rock flour from dnl!mg with a scratch in the
rock itself), while a gouge is much deeper.

5.35 Fracturing

The degree of fracturing or brokenness of arock is described by measuring the fractures or joint spacing.
After eliminating drilling breaks, the average spacing is calculated and the fracturing is described by the
following terms:

o Very broken (V. BR.) - Less than 2-inch spacing between fractures
o Broken (BR.) - 2-inch to 1-foot spacing between fractures
o Blocky (BL.) - 1- to 3-foot spacing between fractures
a  Massive (M.) - 3 to 10-foot spacing between fractures
019611/P Tetra Tech NUS, inc.
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The structural integrity of the rock can be approximated by calculating the Rock Quality Designation
{RQDj of cores recovered. The RQD is determined by adding the total lengths of all pieces exceeding
4 inches and dividing by the total length of the coring run, to obtain a percentage.

Method of Calculating RQD
{After Deere, 1964)

RQD % = rfl x 100

r = Total length of all pieces of the lithologic unit being measured, which are greater than
4 inches length, and have resulted from natural breaks. Natural breaks include
slickensides, joints, compaction slicks, bedding plane partings (not caused by drilling),
friable zones, etc.

| = Total length of the coring run.

536 Weathering

The degree of weathering is a significant parameter that is important in determining weathering profiles
and is also useful in engineering designs. The following terms can be applied to distinguish the degree of
weathering:

e Fresh - Rock shows little or no weathenng effect. Fractures or joints have little or no staining and rock
has a bright appearance.

» Slight - Rock has some staining which may penetrate several centimeters into the rock. 'Cléy filling of
joints may occur. Feldspar grains may show some alteration.

* Moderate - Most of the rock, with exception of quartz grains, is stained. Rock is weakened due to
weathering and can be easily broken with hammer.

e Severe - All rock including quartz graihs is stained. Seme of the rock is weathered to the éxtent of
becoming a soil. Rock is very weak.

53.7 Other Characteristics

The following items shall be included in the rock description:

}

Description of contact between two rock units. These can be sharp or gradational.

Stratification (parallel, cross siratified).

Description of any filled cavities or vugs.

Cementation (calcareous, siliceous, hematitic).

Description of any joints or open fractures.

Observation of the presence of fossils. ‘

Notation- of joints with depth, approximate angle to horizontal, any mineral filling or coating, and
. degree of weathering.

All information shown on the boring logs shall be neat to the point where it can be reproduced ona copy
machine for report presentation. The data shall be kept current to provide control of the drilling program
and to indicate various areas requiring special consideration and sampling.

019611/P Tetra Tech NUS, Inc.
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5.3.8 Additional Terms Used in the Description of Rock

The following terms are used to further identify rocks:

s Seam - Thin (12 inches or less), probably continuous layer.

s Some - Indicates significant (15 o 40 percent) amounts of the accessory material. For example, rock
composed of seams of sandstone (70 percent) and ‘shale (30 percent) would be "sandstone -- some
shale seams."

* Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For example, rock
composed of seam of sandstone (90 percent) and shale (10 percent) would be "sandstone -- few
shale seams."

e Interbedded - Used to indicate thin or very thin alternating seams of material oceurring in
approximately equal amounts. For example, rock composed of thin alternating seams of sandstone
{50 percent) and shale (50 percent) would be "interbedded sandstone and shale."

e - Interlayered - Used to indicate thick alternating seams of material occurring in approximately equal
amounts.

The preceding sections describe the classification of sedimentary rocks. The following are some basic
names that are applied to ign_eous rocks:

e Basalt-A fine-grained extrusive rock composed primarily of calcic plagiociase and pyroxene.

» Rhyolite - A fine-grained volcanic rock containing abundant quartz and orthoclase. The fine-grained
equivalent of a granite.

e Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartz.
e Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagioclase and hornblende.

" e Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and clinopyroxene. Loosely
used for any coarse-grained dark igneocus rock.

The following are some basic names that are applied to metamorphic rocks:

»- Slate - A very fine-grained foliated rock possessing a well developed slaty cleavage. Contains
-predominantly chlorite, mica, quartz, and sericite. -

» Phyllite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sheen on cleavage
‘surface.

» Schist - A medium to coarse-grained foliated rock with subparallel arrangement of the micaceous
minerals which dominate its composition. '

. » Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerals.

« Quartzite - A fine- to coarse-grained nonfoliated rock breaking across grains, consisting essentially of
guariz sand with silica cement.

019611/P . Tetra Tech NUS, Inc.
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54

Abbreviations

Abbreviations may be used in the description of a rock or soil. However, they shall be kept at'a minimum.
Following are some of the abbreviations that may be used:

55

Yellow

C - Coarse Lt - Light Yl -

Med - Medium BR - Broken Or - Orange

F - Fine BL - Blocky S8 - Sandstone
\'4 - Very M - Massive Sh - Shale

Sl - Slight Br - Brown LS - Limestone
Occ - Occasional Bl - Black Fgr -. Fine-grained’
Tr -  Trace

Boring Logs and Documentation

This section describes in more detail the procedures to be used in completing boring logs in the field.
Information obtained from the preceding sections shall be used to complete the logs. A sample bonng log
has been provided as Figure 5.

The field geologist/engineer shall use this example as a guide in completing each boring log. Each boring
log shall be fully described by the geologist/engineer as the boring is being drilled. Every sheet contains

space for 25 feet of log.

Information regarding classification details is provided either on the back of the

boring log or on a separate sheet, for field use.

5.5.1

Soil Classification

Identify site name, boring number, job number, etc. Elevations and water levet data to be entered
when surveyed data is available.

Enter sample number (from SPT) under appropriate column. Enter depth sample was taken from
(1 block = 1 foot). Fractional footages, i.e., change of lithology at 13.7 feet, shall be lined off at the
proportional location between the 13- and 14-foot marks. Enter blow counts (Standard Penetration
Resistance) diagonally {as shown). Standard penetration resistance is covered in Section 5.2.3.

Determine sample recovery/sample length as shown. Measure the total length of sample recovered
from the split-spoon sampler, including material in the drive shoe. Do not include cuttings or wash
material that may be in the upper portion of the sample tube.

Indicate any change in lithology by drawing a line at the appropriate depth. For example, if clayey silt
was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet, a line shall be drawn at this
increment. This information is helpful in the construction of cross-sections. As an alternative,
symbols may be used to identify each change in lithology. '

The density of granular soils is obtained by adding the number of blows for the last two increments.
Refer to Density of Granular Soils Chart on back of log sheet. For consistency of cohesive soils refer
also to the back of log sheet - Consistency of Cohesive Soils. Enter this information under the
appropriate column. Refer to Section 5.2.3.

019611/P
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| FIGURE 5
COMPLETED.BORING LOG (EXAMPLE)

Tt BORING LOG Page I of |
PROJECT NAME: N&B~ SITE BORING NUMBER:" SB/Mw | '
PROJECT NUMBER: G594 DATE: HETE
DRILLING COMPANY: SOILTEST CO. GEOLOGIST: S5 ComTh
DRILLING RIG: CME- 558 DRILLER: R. Rock

MATERIAL DESCRIPTION - PR ———
::mpl; Depth | Biows/ sul\ph] uct:ul:y ” u g T
. AT (Ft.} | &~ orRQD. Y 15t -Mm’ s
Typsor| or (%) Sample [ {DepthiFL}| o e
RQD | Fun Ne il S e | cotor Mitarial Classification g Remarks é‘
Interval | | Fock M S
P P M DENSE [BRM| SIS SArB = SOME R o
plegR-© % T Rock Fg - TR BRICKS :
LA T
| / i (_Flu-) Fi o 4% ‘
40|~ 40| v |
S| 154 PP%e MLENSE Jory SAaD -TR EINE ISM| Mosr-w ool |-
- NAT. MATL . ‘
o800 | 24 GRAVEL | |Tomi SAMBLE.
g SBOI-0HOL PR
e s AuALNS 1D
3.0 B.O 1 A
52> E4 "0 BENSE [ogny Fine To COARSE. SAND [sw| weEr ololo|o
B\15.5| 21 TR.F. GRAVEL b yATER TR
12.0 / 13.0
T -
% 27" %e STIEF laod Siory cuay e | vosr»wex o ].s] - |-
o23d), o] S
150~ IS.0 ¥ AIGER REFE LS’
":i"’e MUARD [SRA DILT STOME NER| WEATHERE D
7 1 D ETNTS @ 15.5
\ N WATER STAN NS
Ys |® .o 4 2 16.517.1,11.5 {000 |0
T 4 1 Y [LOSING SOME
41200 &l [][neen ke shonstone - soup  lBRDRW bobe TE
7 4 :
/ § SUTSTONE, %Elm”
/ h) TG 1S5-%
v s SEx 219 ’
%@ *%.0 § Pue scpepn 1-25[0 |00 1O
N SAnD 14-25

269 s 01 ¥ 14 [ lpeners 11y
* When rock coring, enter rock brokeness, 20
* Inciude monilor reading in 6 foot intervals @ borehole., | reading freq it el ponseread. & '": € Drilling Area
Remarks: __ cMe-5s Rie , 4Y4"' Tb Hsh— 910DE ¥9%  Background (ppm):[ S ]

" L' - - tt

M. GO i

hrall’e

Converted to Weil: Yes

- 20" DROP
~Z AR iy, EUN §§[= 1%
[l No Well 1.D. # M) — §
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» Enter color of the material in the appropriate column.

» Describe material using the USCS. Limit this column for sample description only. The predominant
material is described last. [If the primary soil is silt but has fines (clay) - use clayey silt. Limit soil
descriptors to the following:

- Trace: 0-10 percent
- Some: 11 - 30 percent
- And/Or: 31 - 50 percent

+ Also indicate under Material Classification if the material is fill or natural soils. Indicate roots, organic
material, etc.

» Enter USCS symbol - use chart on back of boring log as a guide. If the soils fall into one of two basic
groups, a borderline symbol may be used with the two symbols-separated by a siash. For example
ML/CL or SM/SP.

¢ The following information shail be entered under the "Remarks" column and shall include, but is not
limited by, the following:

- Moisture - estimate moisture content using the following terms - dry, moist, wet and saturated.
These terms are determined by the individual. Whatever method is used to determine moisture,
be consistent throughout the log.

- Angularity - describe angularity of coarse grained particles using the terms angular, subangular,
) subrounded, or rounded. Refer to ASTM D 2488 or Earth Manual for criteria for these terms.

- Particle shape - flat, elongated, or flat and elongated.
- Maximum particle size or dimension.
- Water level observations.
- Reaction with HCI - none, weak; or strong.
« Additional comments:

- Indicate presence of mica, caving of hole, whe,n water was encountered difficulty in drilling, loss
or gain of water.

- Indicete odor and Photoionization Detector (PID) or Flame lonization Detector (FID) reading if
applicable.

- Indicate any change in lithology by drawing a line through the lithology change column and
indicate the depth. This will help when cross-sections are subsequently constructed.

- At the bottom of the page indicate type of rig, drilling method, hammer size and drop, and any
other useful information (i.e., borehole size, casing set, changes in drilling method).

. 019611/P ) Tetra Tech NUS, Inc.
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- Vertical lines shall be drawn (as shown in Figure 5) in columns 6 to 8 from the bottom of each
sample to the top of the next sample to indicate: consistency of material from sample to sample, if
the material is consistent. Horizontal lines shall be drawn if there is a change in lithology, then
vertical lines drawn to that point.

- Indicate screened interval of well, as needed, in the lithology column. Show top and bottom of
screen. Other details of well construction are provided on the well construction forms.

5.5.2 ' Rock Classification

s Indicate depth at which coring began by drawing a line at the appropriate depth. Indicate core run
depths by drawing coring run lines (as shown) under the first and fourth columns on the log sheet.
Indicate RQD, core run number, RQD percent, and core recovery under the appropriate columns.

» Indicate lithology change by drawing a line at the appropriate depth as explained in Section 5.5.1.

s Rock hardness is entered under designated column using terms as described on the back of the log
or as explained earlier in this section.

s Enter color as determined while the core sample is wet; if the sample is cored by air, the core shall be
scraped clean prior to describing color.

» Enter rock type based on sedimentary, igneous or metamorphic. For sedimentary rocks use terms as
described in Section 5.3. Again, be consistent in classification. Use modifiers and additional terms
as needed. 'For igneous and metamorphic rock types use terms as described in Sections 5.3.8.

« Enter brokenness of rock or degree of fracturing under the appropriate column using symbols VBR,
BR, BL, or M as explained in Section 5.3.5 and as noted on the back of the Boring Log.

s The following information shall be entered under the remarks column. ltems shall include but are not
limited to the followmg

- Indicate depths of joints, fractures and breaks and aisc approximate to horizontal angle (such as
high, low), i.e., 70° angle from horizontal, high angle.

- Indicate calcareous zones, description of any cavities or vugs.

- Indicate any loss or gain of drill water.

- Indicate drop of drill tools or change in color of drill water.

e . Remarks at the bottom of Boring Log shall include:
- Type and size of core obtained.
- Depth casing was set.
- Type of rig used.

+ As afinal check the boring log shall include the following:

- Vertical lines shall be drawn as explained for soil classification to indicate consistency of bedrock
material.

- If applicéble, indicate screened interval in the lithology column. Show top and bottom of screen.
Other details of well construction are provided on the well construction forms.

019611/P ~ Tefra Tech NUS, Inc.



Subject Number . Page
GH-1.5 - 200f20
BOREHOLE AND SAMPLE LOGGING [ g.ision | Effective Date
- 1 ' 06/99
553 Classification of Soii and Rock from Drill Cuttings

The previous sections describe procedures for classifying soil and rock samples when cores are obtained.
However, some drilling methods (air/mud rotary) may require classification and borehole logging based on
identifying drill cuttings removed from the borehole.  Such cuttings provide only general information on
subsurface lithology. Some procedures that shall be followed when logging cuttings are:

;¢ Obtain cutting samples at approximately 5-foot intervals, sieve the cuttings (if mud rotary drilling) to
obtain a cleaner sample, place the sample into @ small sample bottle or "zip lock” bag for future
reference, and label the jar or bag (i.e. hole number, depth, date, etc.). . Cuttings shall be closely
examined to determine géneral lithology.

+ Note any change in color-of drilling fluid or cuttings, to estimate changes in lithology.

'« Note drop or chattering of drilling tools or a chzangé in the rate of drilling, to determine fracture
locations or lithologic changes.

+ Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify potential
fracture zones.

« Record this and any other useful information onto the boring log as provided in Figure 1.

This logging provides a general description of subsurface lithology and adequate information can be
obtained through careful observation of the drilling process. It is recommended that split-barrel and rock
core sampling methods be used at selected boring locations during the field investigation to provide
detailed information to supplement the less detailed data generated through borings-drilled using air/mud
rotary methods.

5.6 Review

Upon completion of the borings logs, copies shall be made and reviewed. ltems to be reviewed include:
e Checking for consistency of all logs.

e Checking for conformance to the guideline. _

«  Checking to see that all information is entered in their respective columns and spaces.

6.0 REFERENCES

Unified Soil Classification System (USCS).
ASTM D2488, 1985.
Earth Manual, U.S. Department of the Interior, 1974.

7.0 RECORDS

Originals of the boring logs shall be retained in the project files.

019611/P Tetra Tech NUS, Inc.
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SOlL SAMPLING

5212 e Soul Samples to be F’reserved ln the Fleld

‘*the ﬁeld ‘may be prepared for analysj
‘thod and medlum-level (methanol preservatlon) meth

vSOll samples preserve_
-f;:blsulfate preservatlon) n

Me’fhanol Pre -r.vatlon ;(Me_dlum 'Level).. :

d with methanol will ‘u’nllze 40-
- analyte~free purge

::.Sml sample:ﬂ; (o} be preserved in the fle

*‘obtamlng,_he requrre amount f‘f‘sampl:

;." collected: ln a mann or as descrlBed above and adi llc
welghed o the nearest 0. 01 gr_am as descrlbe_qabo

o When preparmg samples usmg the sodium blsulfate eservatlon metho
collected usmg the methanol preservation method on a one for one sample o

_ becauseitis nece>sary for the laboratory to perform both the low level and edlum level analyses. Place
- the sample on rce m‘medratelyjancl prepare for shlpment to‘ the laboratory as descnbed in SOP SA-

Iaboratory can perform the requrred preservatlon and analyses

ising both he low-level (sodlum L

60 mL glass vrals with septum lids.
d ap grade methanol L

,uplrcate samples must3b .
is. The reason for this is:

’ lf the Iower detectlon llmlts; are necessary, an optlorr to eld preservrng wrth sodlum blsulfate wotlld be to - ]
- collect 3 EnCoreT"" samplers at a given sample location. Send all samplers to the laboratory and the

©oo1oetP

' ' ghe . '
ar we|ght should be recorded to the nearest 0.0 | =
k‘ and/or_ sampie log sheet The soll should then be extruded mto the methanol_, | o
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. ’:;5_'2‘_‘2‘ o Procedure for Collectmg Non-Volatlle Sorl Sa%‘ ples

posﬂe samples The non~volatlle sorlﬁ
rt‘ pla_s 'c' tray, usmg a stamless steel

rom: e»specrflc sampllng locatron and
0 mlmlze the chance for

arnple a’ d”the sam lng»tube, brass tubes may be;
b cended time prior to testing. ‘While steel tubes coated
-'Swrrh shellac are less expensrve than brass they re more reactive, and shall only be used when the
; sample will be tested within.a few days after sam plmg or it chemical reaction is not anticlpated ‘With

: : 3 the water level in the bonng at groundwater
ithout. |mpactmg

ite the length of sample in the tube and also
ik _ , | in the upper end of the tube and measure the -
’ :f‘length of sample agam After remowng at least an inch of soil from the lower end and after msertmg
- an impervious disk, sea:both ends of the tube ';wlth a least a 1/2-] /
"way that will prev / . n ﬁller_ must be placed in vords at elther»»

o saps on the ends of the sample tube tape theg» ~

netratlon, and ¢ recovery .

6. Atﬁx label(s) to the tube as requnred and record sample nuv ber depth
e gth on the labet. Mark the "up" dlrectlon on the S|de of the ub wrth indelible ink, and mark the::.

nd of the sample. P ) and other required forms

o uding Attachment A of thls SOP) Do not allow tubes to freeze, and store the samples vertically - | i @
wnth the same oriehtation they had in ‘the ground (e, top of sample isup} i inacoolplaceoutofthe | .

sun at ali times. Shlp samples protected wrth surtable resrllent packmg matenal to reduee shock -

;»vibr:atio'n,_an‘diqistUrbanee P o i -
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Thln walled undlsturbed tube samp!ers are restncted in the;r usage by he c‘o’n’sist’e’ncy of the soil to bei ‘.

_ sampled. Often, very loose and/or ‘wet “samples cannot be retrieved by the samplers, and soils with a o

-consistency in‘excess of very . stiff cannot be: penetr ated by the sampler. Devnces such as Deh‘r’uson orz,f»f ‘
itcher core samplers can be used to obtain undl turbed samples of stlff soﬂs ic

'normally mcreases samphng c sts, at ac

€ e s0i :samples (most commonly collected:to ac epth
IyS|s s b use »f a stainless steel trowel ils are:

' ‘QCarefully remove vegetauon root
:accommodate sample volume rml

- tu)ja sufhc;ent amount:of' oul to fill the remalmng sample contamers and transfer
. ?Ihe,samp!e into those containers utilizing the same stamiess steei trowel empioyed above Cap and
securs lytlghten aII sample contame : i -

j_Coi]ectlon of samples from near the surface' (depth of 6-18 mches} an be éccorﬁplisﬁéd:vaitﬁ'tddls stic
as shovels and stam!ess steel or pre cleaned dlsposanIe trowels G

orgenp
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The followmg equrpment is necessary fo: collect near surface sm! samples

_,Clean shovelg;; S ; o S
The equrpm nt lis d«under Sectron 5.3 of thlS pr'ocedure -

ng system generally consrsts of 1 va
3/4%, 3-1/4", and 4" in dfarn‘ N,

Starnless steel mrxmg bowls E
he equrpment listed under Sectlcn 5 3 of thrs pmcedur

the follomng p" cedurev "hall be fallowed

' ,obtam sorl'sampies usrng a hand auger,':

Attach a ;property decontammated bucket b|t to a clean extensron rod and further attach the ¢ross
handle to the extensron rod ; : : &

vegetatlon t gs: rocks, htter, etc)

Begm augermg (perlodrcally removmg accumuiated so:ts trom the bucket brt) and add additional rod
-extensions as necessary, . ‘Also, note (in a field notebook, bormg 1og, and/or on standard z
heets) .any changes in the color, texture or. odor cf the soil, v ’

Atter reachmg the deswed depth slowly and careﬁut\ wrthdraw the apparatus from the borehole

. Remove the soxted bucket bit from the rod extension i‘a d"_epiace lt WIth another |properly.:_;_
_ decontaminated bucket bit. The bucket bit used for sal plmg commonly smatler |n dlameter than’
th *‘bucket brt employed to mlt:ate the borehole ' : . S
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Dnve werght assem

: _The_ followrng stepe shall

,v bRemove the :dr

ol

: Stamless steel m ng-bowls

: “?:Equrpment hsted under Seciron 5.3 of l:hls procedure

Flll volatrle samp o contamer(s), usrng a properly decontammate
- metenal drrectly from the bucket brt Refer o Sectlon 5 2.1 ef lhrs,"

. ollowed lo obtam spllt-bczrrel samples o

| :head and no 'eprece and open the sampler to reve ) o
scan the sample core with a real-time air monitoring instrument e.g; FID, PID etc) Carefullyf Gk
separate the soil core, with a decontamlnated stainless steel knife or trowel, at about 6 inch intervals |~
- while seanning the center of the core for: elevated readrngs Also scan stamed sorl sorl lenses and
'?»'anomahes (sf pres n’t), and record readmgs L i L e :

;,Collect the volatrle ample from the center cf lhe core where elevated readmgs occurred: v S
'__elevated readmgs where. encountered the sample matenal should strll be collected from the core sj o

Number S : ) Pége =
‘ SA 1 3 o 8 Of 20
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' 'jead rs’ aﬁached : :
‘ removable taperedf, o

"Yso;l samples m»the tube when the o

ole.. Thrs splrt-barrrel sampler IS made to be attached to a dnll rod and ' :

inches long); * Large

mch-eg; or

ely, 140~lb welght dnvtng head and gurde permlmng free fallof 30 ches : .‘ e o
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o Confined Space and must be d(

center (thrs area represents the least drsturbed area wrth mrnlmal atrnosphenc contact) Refer to
‘:~‘Sect|on521ofthrsprocedure ¢ 2 : : o

: Usmg the same trowel remove remarmng sample materral from the splrt-barrel sampler (except forf
the small portron of drsturbed soil usually found at the top of the core sample) and place the soll rnto a
' :rxm’ bewl Thoroughly homogenlze the sample nateri

ed chemlcat and*- .

‘- exposed to toxic or explosrve gast

::Eieavatrohs are g ot practrcal where a depih of more than about t
be ow the water table.‘

Eiri"»‘,usually limited to ¢ fow fee

avatlon equrpmen

3These procedures descrrbe the methods for excavatlng and Iogglng test prts and trenches excavated tof::"“k _
| determine subsurface sorl and rock condmons Test pit operatrons shatl be logged and documented (see b
:_Attachment:C)’. o : o . - i . Lo

et nt Persen (as”.; e

properly handled cc dimg to any. Lk
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L ff'Test pits and trenches may be excavated by hand or by power equrpment 1o permlt deta led descrlptlon of .
. [ the nature and conta Enal’non of the m-srtu materrals The srze of the excavahon wrll de' d pri
'the followmg o i o e G .

Fa nnH». PANITE AR BA A A TR '.I

n‘y IUIIULII lcquncu 1w rc‘v’b‘cu conai

of ex ava’no of trenches and the posmon of test pits shall be: carefully marked on areaf""f |
f’precrse posltlomng is requwed to lndll‘,ate the loc;atlon of hlghly hazardous waste materrals,
i« g d i . ’

,the e e grou pit or trench locatr nshall also be: determmed by ,
K ihe test plt/trench W|ll not be surveyed lmmedlately, lt shall be backﬂlled and s posmon -
th stakes placed l_I:‘l,'t‘ -grounc rgin ¢ cavation fc Jrveyil _ _

o The constructl_o of test plts-and trenches shall be planned ar 'desugned in dvance as much as possrble
. 'However, field conditions may necessitate revisions to the initial plans. The final depth and constructron Lo
- method shall be determined by the field geologlst The actual layout of each test pit, temporary stagmg gl
_area, : orls pile will be predicated based on site conditions and wind direction at the time the test. pitis - |
. made F’rlor 1o excavation, th area can be surveyt‘ by magnetorneter or met‘ cletector to ldentlfy the :
= ":p,resence of undergro? d utilitie or drums - o 4

) | ,personnel shall enter any' tes plt or excava on except asa last resort and':i.
: -»»then only und r direct supervision of ‘a ‘Competent Per on. If entrance is still requ1red Occupatlonal';-;»

- Safety ‘and Health, Administration (OSHA) requrrements must be met (e.g, walls must be braced with .
. wooden or steel braces, ladders must be in the hole at all times, and a tempor ry guardrail must be placed
along the surface of the hole before entry). It is: emphasrzed }tha “the project data needs should be '
' at required samples can be collected without req ‘entrance into the. excavation. Fc

example samples ) :ea’jhate groundwater or srdewall so:ls can be take with. telescopmg po es, etc

o Dewatenng may be requlred to assure the stabrllly ol the srde walls to pre ent he bottom of the plt lrom. b

. heaving, and to keep the excavation dry. This is an important .consideration for excavations in -
. cohesionless materral below the groundwater. table l_lqurds removed as a result of dewaterlng operations - |
. must be handled as potentlally ‘contaminated materials. Procedures or the'collectlon and dlsposal oft

,such materlals should be discussed in ’the srte-specrflc prOJect plans o -
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('see Attachment D)

,,Q_The methods:dlscusse this sectlon.”refer to test plt samphng fro' grad :
i'requrred see Sectio 58.3.4. -

- Excavate trench or pxt'm'; ralfdepth mcrements After each mcrement operator. wnll wait wh|lei.f o
_ the sampler inspects the test pit from grade level to dec1de it conditions are ppropriate for sampling.
(Momto

ing: of volatlles by the SSO will atso be u;ed to evaluate the need or*sampllng ). Practlcal" b
depth »mcrements ,fnge from_z to '4 feet :
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e fThere isno _practlcal altematnve means of obtalmng such data .

’The Slte Safetyv Ofﬂcer and. Competent Perso»n determmee that such actron can be accompllshed L
" ng. sit safety protocol ThlS determmatlon wxll ‘be based?on actuat momtonng of the‘f

Iarger bulk :

swe sorls usnng open tube samplers and_ b

sh ry for their strength permeablllty andfor = |

L ] ty. The technlques for extractmg and preservmg such samples are similar to those usedin = | - = .
L performmg She by tube samplmg in bonngs except that the sampler is advanced by hand or. backhoe,f}j- -




Sub]ecf : : Numbef : Page

SA—1 3

150f20

1 Effectnve Date .;y..'i Sl
. 09/03 o

SOIL SAMPLING

| ;Rewsron

@rather than by a dnll ng Also, the sampter may be extracted from the test prt by excavatxon around the o
’ “sam er when lt is dn‘frcult to pull lt out of the ground

push "he sampier or tube into the ground.
vphng tube to prevent damage dunng
h ' it

geoioglst/samp]er AH soil sampling Ic . r
more nearby permanent landmarks (building, telephone pole, fence, etc) oF. obtalmng GPS coordlnate ’
and shall be noted on the appropnate semple log sheet srte_map, or field: notebook Surveymg may also

»;e_:Other data to be recorded :n the flel: v Iogbook lnClUde the foilownng

Name and locatlen of_ ij.‘ .
o Date of bonng and excavahon*

. :,01'96111'19" b

. TewaTechNUS,Ine.
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Page
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SOILSAMPLNG

. Hewston .

SA13

o | EffectweDate G i T

Total depth of bormg anﬁ
- Dimensior

: # ,pproxnmate surface elevatxon

L wemie o o

Tetra Tech NUS lnc e
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SOIL SAMPL!NG

Number

SA-1 3

{ Page

| 17bfzoﬂf’]ﬁ
Effectwe Date * i
09/03

ATTACHMENT A

sou. & SEDIMENT SAMPL Loe SHEET

Tetra Tech NUS, Ine.

',pro;eat'site Name;

o Suriace So;!

 Duplicats £ N

oteetR

. Totra Tech NUS, Irgi
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Subject

- sou_ SAMF’LING

Number

| Page |

.  _'_|§9' of 20 ¢

SA-‘[ 3
Hevnsnon :

7

' : : : Eft_e;:tive_ baté

0908

\;.VATTACHMENT c

. TEST PlT LOG

i FRO, ECT NAME' :

Tat 'Tech NUS, fnc .

TEST rLog

- PROJECT NUMBER o

| Remarks

PID.‘FIB HEAD!NG

| REMARKS: |

 PHOTO LOG:

'-:E_szggj:j/pf”::.v :

. Tétra TechNUS, e
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Sub}ect :
' NON-

HANDLING

Page

i G 20f24

' L o EffectlveDate .
: 09/03 .

RADIOLOG!CAL SAM PLE

""EPA

- : Packaglng

G function in

1 5: ’; ‘ mmtable’ corrosive, reactive, 'ori 'tc)xn: (as deflned by Toxmy Characteristic 'eachmgi.}‘
| Procedure, TCLP, analysis) as.spec:fled under 40 CFR, Subpa_rtC (y261.2 ‘be |
subject to: mamfest requ»ement specnfled m 40 CFH 262, Such substances ar defmed» ) dzreg lated by-“'

| arklng:

“minimum packaglng reqmrements of 49CFR 1
.;overpacks), portable tank

0 et seq.), that w

A receptacle and a 1cther comp nents cr matenals necessary fcr compllance; WIth the: ‘
‘ ._lncludmg containers (other than freight contamers or o
; cargo 'tanks tan cars and multi-unit tank-car tanks to perform acontalnment

conformance ‘Wlth thi 'mmlmum packagmg requrrements cf 49 CFR 173 24(a) & (b)

1. Placard Colcr—coded plctcnal sign whlch deplcts the hazard class symbol and name and Wthh |s placed : 1 4
-Ton the side of a VEthIG transportmg certaln hazardou materlals ' g

01961 J/,P i

 Tetra Tech NUS, Inc.



SUbIGCt T | Number Page =

SA-61~.,_;:, ..

NON- RADIOLOGICAL SAMPLE-v |
HANDLING " | P ,Eﬁectwwate -
Lsl _09/03.

Pp'ng'l’eqmremeﬁts and malr' ‘f‘ ‘ ‘custody
) to hesh:pper

T rio 1 plastlc contamers Attachment
G4 %o’ther lnfc»rma‘ucm)’E per 40 CER 136. In general the samp
5 percent_alr space ("uflage" to allow for expa

. 'npounds‘head Spi e‘:; shaII be omltted The analytlcal"f-s;y;.
provnde certlfled clean corttamers ’

L analys:s

f“'Once opened the contamer‘ must- be used at ‘once: fo storage ofa pamcular sampie Unused but opened '~
_containers are to be considered contaminated and must be discarded. Because of the potential for  |°
- mtroductxon of cantamma’non they cannot be. recIosed and saved for later use erew:se any unused iy

o | ._T.etra'TeCh,NuS,’lnc. -



Subject Page .
| 4ofoa
Effectwe Date
09/03"‘

NON-HADIOLOGICAL SAMPLE
HANDLING o

contamers wh|ch appear contarmnated upon rece;pt or wh‘ch are found to have ioose caps or a mnss»ng, 1
?;Teﬂon Ilner (sf requ:red forthe contamer) shall be dlscarded S ; B e

’]f’_52 o

Many water and’f_, SDll samples are unstable and theru‘ore requnre 'mservatlon to prevent hanges n elther
. the concentration or the. phyStcaI condition of the constltuent(s) re ot
irre\i.ersiiblé é~preservation:of sam‘ples is ';not-}possib_Ie, ;preeervatlon’

- Preservanon ’rechmques are sually‘
(certain biological samples only) b

:low-v of'medlum- ancentr:
o hlgh-hazarcf organ

% Nnﬁé ‘Aéi'd‘ (NG,
Sodlum Hydroxuie

The amounts reqmre _ for prese rvatlon shown in the above table assumes proper preparatlon of theu b

F preservatlve and addmon of the preservat:ve to one= liter of aqueous sample. Ths ‘assumes that the o
~ as these ct:»ndmon's5 b
required. Consequ»ently, the final. sample pH must be checked us:ng Sk
) d'm the generahzed procedure detaned below - .. _

, '?»'vary, more. preservatlve may b
» ‘g-;narrow-range pH paper as desc _
"5:0'19611-/}!?_ o :  TemTechNUSino.




NeN RADIOLOGICAL SAMPLE
HANDLNG

[ Number
SA61

o Revrsnon

- lmtral samp e pH usmg wrde range (0—14) pH p‘aper Ne' er dlp the pH p, ' er lnto the sample alwaysz

apply a drop of sample to the pH paper usmg a clean stxr

5{ Quest;dns regardmg preservation req'_" ements shbuld be: esowed hrough cemmumcatlon with: the;_v_
5:;;laboratory before amphng beglns. : .

;lcouect;on '~~-The filtrahon system shail consnst of déd' _
peristaltic pump with pre’ ure. or vacuum pumping squee

0

45 mlcron membrane fllter lmmedlately after‘-

a also be reanred for preservatlon

ysis of dlssolved chemrcal constltuents

vte

-r';;'"mechemcal- pe_nstalSIs the Sample travels: only throug the t

d ﬂlter canister, dedlcated ‘tubing, and a

meg).xzi. o

. owstip

. TeraTechNUS, e,

samples as descnbed above General G

ze ‘action (smce the: sample is ﬁltered by.» .




: Number

NON RADIOLOGICAL SAMPLE o SA-61

Page

E ANDLING -

. Ftevnsron

,ﬁf _Eﬁecttve Date

 Bof! 24

re_ are no DOT restnctxons on mode: of transportatton ,

To perform frltratron thread the tub ng through‘-the penstaltlc pump head Attach the frlter canlster to
he ~ b ; :

i multlple éoolers are sent but are mclud_ed on one COC
L b sent w1th the caoler containing the vrats for VOC ana!y s. The COC
‘fmrm should then state how :m y coolers are mcluded with that :

" oois

plo"type bag a di-“ |

. TotaTechNUS,Inc. |






iébbi?ét el : Number

NON- RADIOLOGICAL SAMPLE il SA—61

HANDLING

Jhorn | Erecweome

2 o L ey

G ’»any way atyp|cal of routlne shlpments contact: :b
L determlmng it the substance is forbldden '

_ ’h-? endugh noncombust(bli
rth). between the bottom: and side

d cushion it
. diatomaceous i
. absorb leakags

~Smgle 1 gaﬂon bottles do not need to be placed in metai ca

. ,Piace o_n or'more meial cans {or a smgie 1-ga lon otﬂe) mt: yas

alth Scnences for further mformatlon on

‘ ’."vlpated to Yethblt‘ -any unus alj‘physmal 1

,Grbent mat ;1a{ (for examp!e vermlcuhte o
of the can and bag to prevent breakage and -
v Pack one bag per can. Use chps;.’tape or other. positive means fo hold can'lid | -
e securely, tightly and permanentty Mark can as indicated in Paragraph 1 of Sectlon 5 3 4 2 below

s ong: outsnde contamer, such as
a metali p;cmc cooler or a DOT-approvedi flberboard b0x Surround cans (or bottle) wrth[

. o

Tetré Tech NUS, Inc.
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. NON- RADIOLOGICALSAMPLE o SA-61 oy 90f24
. HANDLlNG o e

ARevison oo 0 EffectweDate

. = . . |

noncombustlble a "Qrbent cushlonmg _mkatenals for stab:hty dunng transport :
. material should be able to absor
a mdtcated in Paragraph }2 beiow :

_ th" em:re contents of the contalner ; Mark container as

Markm /Labehn

fianncnpaI!y ‘because of &mttattons vn sample holdmg hmes TtNUS valmest

_The properly executed Cha| of—Custodbeeport mUSt‘be mcluded in the contamer Use custody seals

: Usmg the Alrbl" of our common camer (r.e’--rFederaI Express) as an example the followmg mstructlons"**

- ,;_Goods“ and other assocuated flelds

oteete.

- apply to the information to be provided under ”T-rarzsport Detaﬂs", “Nature and Quanhty of Dangerous:,

| Te@TechNUS e



’ NON—HADIOLOGIC JL:SAMPLE SA~61
HANDLING s

s Number ': Page ’

100f24 .

1 Remsmn : -f'j,-.v;: EffectweDate

2 0903

d} ;‘Addltlonal handhng Information Enter any requmad spemal handhng mformatvon

e) ,P Veparedgf';: A|r Transport accordnng to Check the ICAO/IATA bo:

P ck g Group —:Llst the; ppropnate packmg group, lf a_ vphcable ThIS xs the
- anticipated hazard of the shipme it W
s available, leave ithe: pace blank

L etc) For example

'When no outer packa__‘ f,' d, the i>ackagmg selected must s limited protection _:ff
'_the mner padegHg by # NOTE Always use the

' 'i.j approval(s) if apphcable Thts‘s 'tlon provnd«as for excép’nons o ’thIS transportatlon regulanon andj
the condmons for those exceptlon‘ . . . -

019611/P :

Totra Tech NUS, Ine.



Number - :

= NO : : SA-6.1 11 0f 24
HANDL(NG "5”'_;§ey;$ion i ‘ - ; ,:"'é“:": - i . Eﬁectlve Date
’ . e s .. 09/03

Emergency Tetepho' S;Number = Enter the 24 hour emergency contact number Thls number is:

_ required of all US Origin or Destination Shipments.  List the number for InfoTRAC {1-800-535- 5053)
. InfoTRAC is va'f'company retained by TINUS to provrde 24-Hour Emergency Hotline service for

. dangerous goods shrp it Thrs company has MSDSs for the substances rouhnely shrpped" y
: . Fe

Iassmed as ﬂammable liquids.
‘ rallroad or. express overni

aircraft, but difficulties with
’ only cargo If unsure of what mod

enwronmental data logger' ~~~~~ These mstruments are typrcally powered by Irthlum batterles (neWer
lnstruments are powered by other types of batterres and can be shrpped_standard Fedex) rn sufflmenté»

Product Des:gnatron; :
Hermit SE 1000
‘ Hermlt SE 2000 .

e ‘1;}Note If you. ‘are unsure as how to Shlp the sample | hazardous or envrronmental sample), '
. contact Health Sciences so that a decision can be made as to the proper shlpplng practices.
. The DOT. and IATA penaitree for improper shrpment of a hazardous materlal are strmgent

ooand may lncludea pnson term for mtentronal vnolattons . o

Coowesip | TetaTechNUS,inc.
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o HANDLING -

12 of 24

| Eftective Date 15:}'&“ o
0908

e

:"'iProper Shlppmg Name ' : ' G
 Lithium batteries, contamed in eqmpment UN309111

|0n of Water and5

otestyp

- Tetra Tech NUS, Inc.




» Subject Number

: Page '

| SA-61

Réyi;s’ipn

NON HADIOLOGICAL SAMPLE 13 of 24-

. Effec‘tlveDateziyi.
2 | does

ATTACJHMENT A

¢ ENER ’ SAMPLE CONTAINER AND P" QFR .ATJON REQUIREMEN; S
n ' , Contamer?? i

1 Sample S:ze

Preservatlon“’ e

'Gaﬁ-inxf:s
| |(eC_GoMS)

wlBorosilicateglass

: Extractab!es
iSVOCs and:

(Low dee-mouth gtass -

. »preparatlon, anaIySIs
ias per fract:on‘ :

5da‘y,s recomitien

otee1P. . TetraTechNUS, Inc,



. NON—RADIOLOGICAL SAMPLE
_HANDLING

Number

SA61

I"Revision

o

' Effectwe Date

¢ ATTACHMENT B

ADDITIONAL REQUIRED CONTAINERS PRESERVATION :T CHNIQUES

" AND HOLIDING TIMES

. Contalnerﬁ’

- Maxrmum Holdmg

Cool4C"

o 7 c sto,,_

i Specaf G Conductance o

Sulfate .

otoetip

| TemaTenNUS e,
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NON-RADIOLOGICAL SAMPLE
HANDUNG T

Number

SA;G 1

e
’ ' 150f24

‘Revision .

1

": Effecuve Dale

5:.,ATTACHMENT B

'fﬁAND';HOLDING TMES

';;‘ADDITIONAL REQ -'IRED CONTAINERS PRES]-RVATION TE ' HNIQUES

. 03/00

Maxsmum Hold: :g

o : ine iz etate|7days
G prussod_m ydroxide pH9,_

I Analyze |mmed|ately

2G; Teﬂon-hned

.cep

7 days untll extractmn‘
A0 days after exraction

16 T flon-lined |

| {0 008% Nazszosf‘:')

7 '§v5days until extractlon,:
40days afterextracn et

‘ Cool, 4°

7. .days: “untilexir: chon, .
40daysaﬂerextracﬂon :

5| T days - antik: extractlon
140 days after extract!on

7. days’ untif: exiractron
L 40 days after extrachon o

L7 daysunhil extractlo
40days after extraction -

| Diow/Furan (TCDDITCDRYT

008% NezS,0:0T

7 days untlli?' extractlon T
40 days after extractlon L

o oofeetip

i Tegpé'Tgéh NUS Inc.




Sub]ecl . ' : q “"_’Page . s
a NON-RADIOLOGICAL SAMPLE' 16 Of 24
 HANIEING EffectveDate
, ,0,3;'00. L

v-:iATTACHMENTB L .
 ADDITIONAL REQUIRED CONTAINERS, PRESI RVATION TECHNIQUES
AN '/Hommenmes L
PAGE THREE

Polyeth ene (P) : generally 500 ml‘ or Glass (G) gener _y 1

10/4°C, reducing residual chiorine with 0.008%
Ies preserved in thlS manner may be held for;'

-ac : pL 10 me
_thm 72 hours of col ior. For the analysvs o aldn add 0 008‘7 NasS; 03 i

019811 © Tetra Tech NUS, Inc. -
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HANDLNG .

subj,eci .
‘ . 17of24 |
il E CtIVeDate s
_ 09/'03

: _Ftewston :

ATTACHMENT c

oT HAZARDOUS MATERIAL CLASSIF ATION: .
 (ssCFR 173 2a) .

’?tena for 'mcf
sses 3 and

‘:-and 6.1. The following table ;
1,42,48,5.1, and61 ‘

ot96i1R

i




NON RADIOLOGICAL SAMPLE 1 SA 6- a
HANDUNG . L =

' ;5Pag§ G
b 180f24
L Eﬁectlve Date z
. 09/03

: Revnsnon L

ATTACHMENT c (Contln i ed) F

DOT HAZAHDOU  MATERIAL CLASSIFICATIONV
,  (4°CFR17320)

i ‘;Tfpesﬂcldes only; where a rnatenal:'has the hazards of Class 3, F‘ackmg Group lll and ;D sion 6
: -:.hazard |s Dmsnon61 Packmg Groule o :

ot9etp

| TemaTechNUS,Ine,
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|7 non RADIOLOGRCALSAMPLE
_'HANDLING ,

S V:Page e

*:.:_ﬁeviﬁbﬁ e

' Effectwe Date i

19 of 24

09/03

o ATTACHMENT D

b For detalls on labelmg refer to 1) dd

49 CFR172.406; (3P

n‘~(5a) for except:ons and Column (Sb) for speclftcatlonf &
when selec tmg gn authonzed pack ge:; Quantlty per Package,ﬂi'

v transportatlon

Is. It does not contain or
etalis, refer to all of the DO

-

. . _-.pgtra_*zr':eén;\’ws}.ln:c;_&v:i;_- =



Sub]e(;t . ER - : g Number e - 'Pége' i
| NON—RADIOLQGICAL SAMPLE . L =
HANDLING F‘evrsron EffectrveDate

"z':;ATTACHMENT D(Contmued) ..
| GUIDE FOFI HAZARDOUS MATERlALS SHlPPERS

. Apply the required markings (49 -CFR 172 ‘300) Proper
requrred (49 CFR 1723 1; £l S

» ‘DETERMINE THE vVPROPER‘PLACARD"_'_) Each person who offe
-itransportatron must determme t

":-already correcﬂy pacarded the Sh pper
requrred placard(s) and i1 qurred IDv v mber(s) (49 CFR 172, 506)
' For Rarl it ioade‘

b Pemnent Envrronment
, ;Regulaﬂon‘_ Trtl}e 40_ Part

‘;As a frnal check and before o

ring the vshlpment for transportatlon, vrsually inspect the shlpment he ‘
shrpper should ensure that emergency ‘esponse mformatron is on the vehrcle for ‘transportation: of
o 'fhazard‘ smaterrals e

o NOTE Thrs materral may be reproduced WI hout specral permrssron from thrs offrce
Revrsed March 1995 .

e E”Té:tlfa;T’és;:'hi fN:U:SS,-:,!r)c; ::‘ o



Subject s . | 5Number - e Page : =

| »v”NON-RADIOLOGICALSAMPLE | sAe1 21 of24 _
HANDLING i . :_Rewsm e e
Lo B e e e 09/03

. ATTACHMENT E

HAZARDOUS MATERIALS smppma CHECK L|ST .

_ ':Mak certam dnversrgns forshlpment

:ngake certam one copy of executed manlfest and shtppmg document |s retamed by shxpper

o o1911R

 TetaTechNUS,Ine.




Page

' Number

'220f24
- EffectweDate

SA~61
e 09/03 L v.f.:

: ’NON—F{ADIOLOGICAL SAMPLE" ‘

e ATTACHMENTF L
DOT SEGREGATION, AND SEPARATON CHART

i Dang ou&whewwet
: matenals
i ._O:qdmzers

i 4feet onal sxdes &
* Check the explosives compatibillty rtin 48 CFF ; ) i
- A Ammonium nitrate fertilizers maybestored Wi 'V|s|on1 1 matenals = e RS e s
** Danotes: mhalanon hazardous for poisons; ult field fearn: leader or project mianager-if you encounter a material in this class:
beforeshlpment e : e R

- T_I?étria:'.l"ec;h NUS, Inc.

. otsip



ovanw |

- TTdAVS WOIBOTOIGVENON.

TRANSPORT DETA]LS o f B .
“This shipmant (s within the - S R “Airpart of Deparlure
limltations: prmnbed for::

(dolete rion sppiicabi 3

oisiey |

& Addltlonal Handllng lnformslt

NiFIE ACCEPTABLE FOR PASSENGER_ ‘AIRCRAI'-T THIS SH]PMENT CONTAINS HAD_IQACTI
b DIAGNOSIS OR TREA MENT

; an yos 1 enel .

|
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STANDARD
OPERATING

PROCEIUHES *

Number Lo
' SA-GS

T Page

5»:Effect|ve Date = o i
' 09/03 o

1of1252 b
Rewsnon

: 'Apphcabmty

Tetra Téch NUS Inc

Prepared

Earth Smences Department

. .ppr‘c?:s‘/ : D Senowch '”ﬂ "/ .

- CHAIN—OF—CUSTODY EAL

ar{d

Id Test Results.. 4

. oweiR
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Number e : _:‘5 Page

Subject
v SA—S 3

Dot 12

FlELD 'DOCUMENTATION  [Peson ;-V‘Eﬁmenate

_ 0908

ng hardbound, controlle
ition, the Pro;ect Manager i
';cords, freld reports sampl

' 'ed in thls gundelme-
out and complete

’f{v;f‘ d book in whrch all major on: e
shal be recorded or referenced

o » eld_personnel present .
‘o Anival/departure of site vrsrtors
e Time and date of H&S training -
Arnval/_ eparture of equipment
- 'Time and date of equipment calrbratron o
_ Start and/or completion of borehole, t’rench',:rh' ;
_ Dally onsite activities performed each day o
,Sample prckup mformatron S L
Health and Safety ISSUGS (!evel of protec’uon observed etc) -
Weather condmons . e b

stellation, ete.

SR

"A site: logbook shall be mamtamed for each pro;ect The site logboo

: » _all b_e mrtrated at the start of the o :f:,; e
‘:-:;vfrrst onsne actrvrty (e g su’te vrsrt or mmal reconnars .ance survey)‘.f Entnesiare fo be made for. every day

i Shobie

s T'etlfa_-_re‘(;’h NUS,lnc . H




SUbject g e Number | page

| Revision

éof12 o
civeDate

5 DOCUMENTATION

'that onsﬁe actlvmes take place WhICh mvolve Tetra Tech NUS or subcontractor personne'  Upon
L comple’non of the ﬁeldwork the sﬂe Iogbook must become part;of the projects central f:le

ove! 'T,of each site -Iogbook

photography, conf:dentlal mformatton or cnmmai mvestlgahon requure cham of custodyf“
.. Once processed the slides of photograph!c prints. shall.

ceordmg to the Iogbook/notebook descruptnns The site photogra hs and assocxated'rieganves :?@ -
be docketed mto the project's central ﬁle

""ff'Key ﬂeld team personnel may mamtam a separate dedlcated fleld noteibook to document the pertment%
 field activities conducted d:rectly under their supervision. For. example, on large projects with mutltiple

L 'lnvesttgatw sites and varying operating: condmons the Health and Safety Officer may elect to maintain a.
. separate field notebook. Where several drill rigs are in operatlon snmu!taneously, each site: geologlst-‘ o
i :asmgned to oversee a ng must mamtam a held notebook L

- o19e1IP. . TetraTechNUS,Inc.



: e o : SA-63 S e 4 Of 12
R Effec"eDate =
: 2 § N - ER P L

FlELD DOCUMENTATION

hat mpment An exampie of
1ples are recelved at the .

At chment D lS examp e of a custody seal The (,ustody seal is an adhesnve—backed label It is part of o

& chain-of-custody ss and is used to prevent tampering with samples after they have been collected | -
_.in the field and sealed i coo|ers for transport to the laboratory.  The COC seals are signed and dated by
_ the sampler(s) and affixed across the lid and body of each cooler. (front and back) ‘containing . |
. environmental samples (see SOP SA-6.1). COC seals may be avax(able from the |aboratory, these sea!s o
jvmay also be purchased from a sup Irer - v ; : :

. Gwstip | TetaTechNUS,ine.
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FiELD DOCUMENTATION

‘Number

SA-6 3

‘P‘age_ ™

5’of12

o Fiewsuon s

o Effectwe Date

09/03

" 'ftlled b t by the responsnble ﬂeld geologtst or samphng techmman

| and/or natural éﬁ;e‘nﬁat»i}or;i:fiel& test r‘é:fs’:ytfé,E :

o otetR

o TefraTech NUS, Inc. '



Subject

FIELD DOCUMENTATIO v » Revr‘s;lon . i Eﬁ:ecnvebéte -

- Number o e Paget

SA-G 3

. described below:

L .To provrde tlmely over

féfs§5 3 2 7 Mlscell eouvao:mtonng Well Form

‘eld Prolel"Pre :_obihzatno Checkhst should 3be used'l i

i necessary to assure the
cision or sensmwty of t

'others lnfrequent Sorne are 'cahbk

jng f; progress
1d are thus not -

tof onsne contractors Daliy Achvmes Reports are completed»and submmed as;;;.

01961 1iP

,Tetré"TecH NUS,.In;c; :




Subject -

FIELD DOCUMENTATION

e

'5541 1 .'.Deséﬁg tion .

' 'gi??EThe Dally Actlvmes Hepoﬂ, (DAR),documents the actwmes and progress fo each, da 's vneld work-. Th|s5"v5?f 2
report must be filled out ona da&lybasns whenevj DI well-o

FIELDj 06 ‘SHEETS |

_Groundwater Sample Log Sheet
| Surface Water Sample Log Sheet
L »So: /Sedrment Sample Log Sheet

D Q' :
| Packer Test Report Form
:Bonng Log

ol Monltonng Well Construc’u

- Monitoring Weli Construction ¢ fmmg Layer ,

- Monitoring Well Construction Overburden Flush Mount s
. Monitoring Well Con ‘ on Overburden Strck Up
- TestPitlog :
b rMomtonng Well Materxals Certn‘lcate of Conformance
e Monltormg Well Devetopment Record Ctan &

. TetraTechNUS,Ine.
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. See Geolognst‘
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 Fleld Operations Leader
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DEQONTAMINATIONOFFIELD _ N“"?"F" Page 1
EQU'IP ENT 0 zofa o

Eﬁectrve Date
09/03

: Subject

. Pressure Washmg Employs h

‘-grade lsepropanol Use ef other solvents (methanol -deetone
{ ) may-be requ:red for partlcular pro;ects or for a partrcula
it '

3;~documents As an example it may be necessary to ;use hexane when analyzmg for trace levels f
- pesticides; PCBs, of fuels. In addrtron, because many of these solvents are not miscible in’ -water, the _

_equipment should be air dned prior: to use Soivems should not be used_on PVC equrpme' e
: ..-constructlon matenals - s 2 G e , ho

i Steam Pressure Washmgb ThIS method employs a hlgh pressure spray of heated potable water Thls.;-~;
e method through the apphcatnon of heat prowdes forthe removal of varrous orgamc/morgamc compounds

. Tem Tech NUS, In



Sub;ect DECONTAMINATION OF FIELD - Number T eage

Sho o 5_Be\,r,ision'E Sl et ':iEffectivéDate o

3 oo3

40 RESPONSIBILITIES

v " o'ect Mana; er~- Respons|ble for ensunng that_aﬂ ﬂeld :actwmes are conducted m accordance‘wﬁh ._
: _approved pro;ect ptan(s) reqmrements Sl s . .

. 'Temporary decontammatlon pads are
5;’These structires are generally constr
:é}dnll ngs and earth movmg equ1pmen’[ b

wash aters and potenttally contammd.p,'
v refore, constructlon of these pads should 1ra

generated dunng deconta in&
} accoun_t:the fonowmg considerati




ieo DECONTAMINATION OF FlELD
- EQUIPMENT : :

Number

‘.liSlope An adequat slope

contaminated soils within a trough or st

 TewaTechNUSnc.
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EQUIPMENT

s using tap waterﬂ
e amount of tap-'.;, .

- rracted tap_
However '

«;:- The solvem should be 'ez v,,ployed when samples contam oil, grease PA, , PCBs; and other hard to e
. réemove matenals -} these are not ot pnmary concern, the solvent step may be omltted in addmon do
not nnse PE PVC and assomated tublng with solvern‘.s . E :
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- 1)7;:«;?’5_5 Wash W|th soap and:‘water
S : ‘Rlnse W|th tap water S

iger nghts dnll stems rods,[
lge empfoyed pnor to.':::.;
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EQUiF’MENT .

volumes could vary from a few gallons to seve”
;requn’ed cleanmg Lo v

contammants or soivents used in the cleat lng process The air mtake of the mstrument should be' o

_ passed over the article to be evaluated. A positive detection requires a repeat the decontamination: |

. process. It should be noted that the--mstrument 'scan is only vxable it the contammants are detectabie’ ol
‘;WIthln the mstruments capabllmes ' Lt e E E L

- oimewe
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l-“;l TETRA TECH NUS, INC. FIELD MODIFICATION RECORD

Site Name: Location:

Project Number: Task Assignment:

To: Location: Date:
Description:

Reason for Change:

Recommended Action:

Field Operations Leader (Signature): Date:

Disposition/Action:

Project Manager (Signature): Date:

Distribution:  Program Manager: Others as Required:
Project Manager:
Quality Assurance Officer:
Field Operations Leader:
Project File:

TtNUS Form 0003



BORING LOG FOR:
PROJECT NO.:
LOGGED BY:

DRILLED BY (Company/Driller):
GRD. SURFACE ELEVATION:

TRANSCRIBED BY:

ELEVATION FROM:

BORING NO.:
START DATE:

COMPLETION: DATE:

MON. WELL NO.:
CHECKED BY:

DEPTH | BLOWS | Ssamp SAMPLING TH Uscs REMARKS FIELD
{FEET) PER REC. TIME MAT'L DENSITY/ MATERIAL or (moisture condition; odors; | SCREENING
6" / & CHG./ CONSIS. . CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN rock weathering; etc.) METHOD =
LENG. (QA/QC STATUS) PROF'L HARD. [FID, (PPM)]
TYPE OF DRILLING RIG: Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING:
METHOD OF SOIL SAMPLING:
METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS: BORING NO.: PAGE: 1 OF 1

TtNUS Form 0018




@§ TETRA TECH NUS, INC. JAR HEADSPACE ANALYSIS LOG

SITE NAME:

SITE LOCATION:

PROJECT NO./CTO NO.:

SAMPLE LOCATION:

INSTRUMENT:

SERIAL NO.:

MODEL NO.:

SAMPLE PREP METHOD'

HEADSPACE ANALYST:

DATE:

SAMPLE TYPE¥NUMBER SAMPLE DEPTH (FEET) READING (ppm) COMMENTS

TtNUS Form 0008

1)  (a) ambient temp 2) Type of Sample
(h) heated (air) _ SB Scil Boring GW Groundwater Sample S8 Soil Sample
(w) hot water bath 8D Sediment Sample TP Test Pit Sample



QA
>/

"U

ILELOD
g

i [ = T

Site Name:

Tetra Tech NUS Charge No.

Sample ID:

QC Information:

- (if applicable)

Sample Method/Device:

TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet Total Depth feet (SW Only)
Sample Date & Time: / / hours Groundw ater Trip Blank*
Sampier(s): Surface Water Rinsate Blank*
: Residential Supply _______ Field Duplicate Collected
Grab Other (Specify):
Dannvdnd 5 NAarmnnoita
RCLUIUCTy Dy \JUIIIPUOILG
Signature *include sample source & lot No.
WELlL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Well Depth feet | Purge Start brs | Sampling/Purge Data:
\/nl # Temn o n Snec Cond Do
¥ Vi. TT I\Jlllrl A rll L3 \lrl\l\l A AA AT L
Inside Diameter Inches | Purge Stop Time hrs
0 S R
1
3 - -
4 —_
Water Level feet | Total Gallons
Purged
Afall \ialiima aal Puraa Mathad
Well Veolume gal. | Purge Method
Color: Turbidity: CLR/SL CLDY/CLDY/OPAQ
ANALYSIS BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS
ORGANIC INORGANIC

TtNUS Form 0004




@ TETRA TECH NUS, INC.

SAMPLE COLLECTION SUMMARY RECORD

PROJECT NAME:

TETRA TECH NUS CHARGE NUMBER:

SAMPLING EVENT:

CASE NO.: DAS NO.:

DATE TIME

SAMPLE LOCATION

FIELD QC

COMMENTS

TtNUS Form 0012




7N DIINTAINNIZATIAN RETEATAR FCICI N CATLIRBRATIAN 1 AR
lﬁl TETRA TECH NUS, INC. FOUIUVIUNIZATIUN DUCICUIURN MECLLY UCALIDNATIVIN LUU
| —
Serial No.: Model No.: Decal No.:
Site Name/Location: Tetra Tech NUS Charge No.:
CALIBRATION STANDARD GAS- CALIBRATION READING CALIBRATION CHECK SIGNATURE COMMENTS
DATE ISOBUTYLENE Isobutylene Equiv. {ppm} Iscbutylene Equiv. {ppm)

Lot #

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Conc. = ppm

Lot #

Conc. = ppm

TtNUS Form 0006




@ TETRA TECH NUS, INC.

FIELD INSTRUMENT CALIBRATION LOG

INSTRUMENT NAME:

MODEL No.:
SERIAL No.: DECAL No.: TETRA TECH NUS CHARGE No.
CALIBRATION INITIAL READING PROCEDURE FINAL READING SIGNATURE COMMENTS
DATE ,

TtNUS Form 0007




%)

TETRA TECH NUS, INC.

PROJECT NAME: RIG NUMBER & TYPE
PROJECT NUMBER: DATE:
LOCATION: INSPECTED BY:
ITEM < COMMENTS
1

Number of Emergency shutdown switches
All personnel knowledgeable of their location (s).
Switches have been tested prior to

roammancramant nf Arilli i
commencement of ariiing Operatlons

Steel cables are not frayed

Raopes are not frayed

Hydraulic fluids, and lubricants are not leaking

ol Bp W N

Equipment with proper guards in place (chains
to secure high-power air lines in the event of a
break)

Use of improper tools, pins, or other devices in
poor condition

Using worn air or hydraulic lines

Cleaning-up the work site

Storing fuels or other fluids in proper containers

10 | Hard hats, safety eyewear, steel toe/shank
boots, hearing protection, Gloves, tyvek worn by
driller’helper

11 | Proper protection equipment required by the
Health & Safety Plan

12 | pecontamination Equipment

13 | vehicle warning alarms (horn, mast, and back-up

alarms)

14| Fire extinguishers; fully charged and accessible

15 | Electrical wiring and switches

16 | Documentation of each driller’s complian‘ce with
OSHA Health & Safety Training requirements

TINUS Form 0056

The FOL and SSO can request demonstration that the equipment is functioning properly.
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@ TETRA TECH NUS, INC. RECORD OF FIELD WORK ORIENTATION

SITE: JOB No.:

WORK ASSIGNMENT No.:

TASK OR ACTIVITY: DATE OF ORIENTATION:

PERSONNEL ATTENDING TRAINERS FOL PROJECT MGR.

—_

1. 1. 1.

6.

7.

VERIFICATIONS (CHECK AND INITIAL BY ATTENDEES)

SITE/EQUIP.
WORK PLAN SAP/QAPP SOGs SECURITY EQUIPMENT H&S PLAN
REVIEWED REVIEWED REVIEWED REVIEWED OPERATION REVIEWED PURCHASING INITIALS

RETURN ORIGINAL TO THE QUALITY ASSURANCE OFFICER

Copies to: PROJECT FILE:

PROJECT MANAGER:

PROGRAM MANAGER:

TtNUS Form 0029
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