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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 CTC, Tetra Tech NUS, Inc. will 

execute the scope of work to perform pre-design investigation of soil at the Old Firefighting Training Area 

(CFFTA Site or Site), Which is part of the Naval Station Newport (NAVSTA Newport), in Newport Rhode 

Island. The objective of this investigation is to 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 plan. ln 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 alllowed to remain in the soil, are not anticipated to 

pose an increased risk of adverse effects to human health 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 Gubic yards. 

which were demolished in the 1970s. 

Construction debris, is presumed to consist of former buildings 

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 (TtNUS, September 2002). 

This pre-design investigation includes adVan6emetIt 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 includes four sections: this introduction; the Site Background, including1 a brief 

summary of existing data and the sampling and analysis program design; the Field Sampling Plan; and 

the Quality ASSUran6eKhMhty Control Plan. Appendix A presents Standard Operating Procedures 

(SOPS) for the field investigation work. Appendix 5 contains samples of forms to be used for 

documentation during this investigation. 

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

* Collecting continuous soil samples throughout the overburden for characterization and screening; 
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DRAFT 

D Analyzing samples of soil and debris collected at appropriate depths to determine approximate 

limits of this material that may require removal; 

l Analyzing soil samples to determine concentrations of polynuclear aromatic hydrocarbons (PAHs), 

total petroleum hydrocarbons (TPHs), and target anaiyte list (TAL) metals; 

o 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; 

o Analyzing soil samples to determine disposal requirements and restrictions; 

l Evaluating soils near the shoreline for analysis of geotechnical parameters for evaluation of a stone 

revetment to prevent shoreline erosion; and, 

* Preparing and submitting draft and final reports for these investigations 

After the pre-design investigation is complete 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; ancl geotechnical characteristics of the soil near the 

shoreline will be determined for support of a stone revetment and a road base to allow heavy eqjuipment 

to access the shoreline. 
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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 proje6t data quality objectives. 

2.3 SITE LOCATION AND DESCRIPTION 

NAWSTA Newport is located approximately 60 miles southwest of Boston, Massachusetts, and 25 miles 

south of Providence, Rhode island. It occupies approximately 1,063 acres, with portions of the faacility 

located in the City of Newport and Towns of Middletown and”Portsmouth, Rhode Island. The facility layout 

is Bong 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-I. 

21.41 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 l-larbor (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, southern, 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 demoiitioln 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 feet above MLW. With the exception of a temporary parking lot, the Site is entirely 

vegetated with grass. A Site plan is presented as Figure 2-2. 

2.1.2 Geoloqy and Hvdroqeoloqv 

The geology and hydrogeologic conditions at the OFFTA Site are summarized in the RI Report (TtNUS, 

2001). The following paragraphs summarize the con6lusions from the RI Report 

2-I CT0 833 
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Geologic cross sections from the RI Report indicate the Site is underlain by sand and gravel El% 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 mounds, located west of the former baseball field, consist of glacial till or silty sand and gravel. 

Bedrock encountered beneath the Site consists of conlglomerate with quartz pebbles. The Rhode Hand 

Formation has been mapped in the area and consists of metaconglomerates, metasandstones, schist, 

graphite, and carbonaceous schist. In the central poIrtion 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 ‘l44) that drops about 5 feet and extends as a “peninsula” northwest to beneath 

a mound located north of Building 744. From beneath this mound, the bedrock surface stopes 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 two remaining mounds are located, is not 

defined because only two borings exist in the vicinity (B-8, MW-‘I1 R). 

Groundwater occurs in the overburden except in the eastern and southeastern portions of the Sit.e where 

the overburden becomes unsaturated. The depth to groundwater ranges from 4 to 9 feet bgs. 

Groundwater beneath the Site flows toward Narragansett Bay and Coasters l-larbor 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 

hydraulic conductivity of fill materials is up to 126 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 Newport facility has been in use by the Navy since the era of the Civil War. During World 

Wars I and II, 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 Commander Cruiser-Destroyer Force Atlantic in 11962. In April 

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 
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1,629 acres of its 2,420 acres Portions of the facility are currently leased 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) National 

Priorities List (NPL) of abandoned or uncontrolled hazardous waste Sites in November 1989. The NPL 

identifies those Sites that pose a significant threat to the pubtic health and environment The CFFTA 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 epartment of Defense BRP at NAWST.4 Newport. The FFA was developed, in 

pa& to provide a framework to address environmental iimpacts associated with past and present activities 

at NAVSTA Newport 

The OFFTA Site was home to a Navy fire fighting training facility from World War II until 1972. During the 

training operations, fuel oils were ignited in various structures at the Site including burn pits, so-called 

Christmas Tree above-ground nozzle array, and small buildings that simulated shipboard compartments. 

Ignited fires were then extinguished by saitors. 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 oil-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 l-iarbor to the 

f-lOl3.h. 

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 field was dedicated on July 4, 1976, and used as a recreational 

area until its closure in October 3998. 

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 (‘I year only), as welt 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. 
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Aerial photos and facility maps for the period from 19:39 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 layout to that shown on the 

‘I953 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, suMam 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 center was once used as “wash and dressing rooms.” No 

significant visible Site changes are noted from 1944 until 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 1987, the Site appears similar to its current condition, with 

soil mounds visible in the central and western potiions ~of the Site and a pavilion in the east-central portion 

of the Site, 

2.3 PREMKNJS STUDIES 

This pre-design investigation is preceded by a Remediial Investigation and a Feasibility Study completed 

in 2001 and 2002, respectively. Data from ail prior investigations conducted by TtNUS and TRC 

Environmental Corporation (TRC) were assimilated into these reports, including 3 phases of tlhe RI, a 

source removal investigation, risk assessment reports, etc. 

Findings from the RI (TtNUS, 2001) and preceding investigations per&inent to this pre-design work plan 

follow: 

e Semivolatile organic compounds (SVOCs) were detected in all media across the Site. The most 

prevalent SVOCs detected were polynuclear aromatic hydrocarbons (PA&) with the highest 

concentrations detected in surface and subsurface soil and groundwater sampling locations near 

Coasters l-larbor. PAH concentrations in surface soils, subsurface soils, groundwater and storm 

water exceeded RIDEM Residential Direct Exposure Criteria for soils. 

. 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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s 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. Metals concentrations in both surface soils and subsurface soils exceeding RIDEM 

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

e Total petroleum hydrocarbons (TPt-ls) were detected in the subsurface throughout the Site 

exceeding RIDEM Residential Direct Exposure Criteria at depths ranging from 3 to 1% feet BGS. 

Petroleum contamination was observed visually in the central portion of the Site in soils sampled 

immediately above the water table. 

a 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 F’lan. The report does not recommend selection of 

any of the alternatives, it provides a basis fair 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 FS discussed how each alternative meets the seven 

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

l A total of 80 surface soil samples and 56 subsurface soil samples (excluding duplicates) were 

collected (TtNUS, 2002). Analyses 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 investigation involves the sampling of soil for chemical and geotechnical 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 wilt be sampled to determined if 

they exceed PRGs. In addition, data will be collected to characterize geotechnical parameters of soils 

that wilt 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 2-I 
PREVIOUS SUBSURFACE SAMPLlNG SUMMARY 

DRAFT WDRK PLAN ~ SOIL PRE-DESIGN INVESTIGATION 
OLD FlRE FIGHTING TRAINING AREA 

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 
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Sampling locations for this investigation are presented in Section 3. 

2.5 DATA QUALITY OBJECTWES 

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 followed to 

develop project DQOs. The objectives are in par! dicf.ated 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.% Statement of the Problem 

As detailed in Section 22, the OFFTA Site was home to a Navy fire fighting training facility from World 

War I$ until 1972. During the training operations, fuel oils were ignited in various structures at the Site 

that simulated shipboard compartments, and then extiinguished by sailors. lt 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 ta,ke place at the Site. 

The problems this investigation will address are: 

l Determine the lateral and vertical extent of construction debris, based on characterization of 

materials. 

0 Determine the lateral and vertical extent sf soil that may be considered for removal. 

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

criteria. 

l 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 PA/is and metals, which posed the highest risk estimated in thle RI. 

2.5.2 Identification of the Decision 

After the completion of this study, the extent of ssij and debris to be considered for removal action will be 

determined. Bn 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 PAl-ls, metals, and TPH in so~il; 

l Locations of soil samples where contaminants are found; 

l Geotechnical parameters of the subsurface along the shoreline; and 

e Depths of soil samples where contaminants are found, 

PRGs were estimated in the Feasibility Study Report, Table 2-10, (TNJS, September 2002) for PAM, 

dieldrin, and metals. Dieldrin is not included in this inviestigation 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 analytical reporting limit (TtlWS, July 2001). The RlDElVl Residential Direct 

Exposure Criterion for dieldrin in soils is 40 ug/kg. TPHI is not a CERCLA contaminant; however, it will be 

used with the contaminants of concern (COCs9, in accordance with RIDEM regulations, as a cleanup 

criterion. The project action limit selected for TPl-l (500 mg/kg) is the Method 1 Residential Direct 

Exposure Criterion (RIDEM, 1996). The PRG and TPH values define project action limits for Rhe pre- 

design soil sampling, are discussed in Section 4.2. 
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Geotechnical parameters are required to evaluate subsurface conditions for design of a potential stone 

revetment to protect the OPPTA shoretine 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 will 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. 

25.4 Befinition of the Study Bowidaries 

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 feet below 

ground surface (bgs). Vertical extent of contamination will be determined to a resolution of k2 feet, using 

samples collected every 4 feet (see Section 3.2). 

2.5.5 Decision Rule 

The decision rule is a clear statement defining the requirements of the investigation based on the possible 

outcomes of the study. For this work plan, the decision rule shall be that if a volume of soil is represented 

by sampies with one or more chemicals whose measured concentration exceeds its PRG, then that 

material will be considered for inclusion in the removal action. Additionally, construction debris will be 

considered for inclusion in the removal action regardless of the chemical content. The volumes of these 

materials will be identified upon the evaluation of the results from this investigation. The removal action 

limits and 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 all 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 would1 be to remove soil when it is not warranted. With 

these possible 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. 
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Desiqn for Obtaining Data 

The DQO process described in the G4 DQQ document describes the use of various statistical 

approaches for developing a database. These approaches are based on contaminant distributions and 

outputs of the previous steps. A statistical approach wSas 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 conisidered 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 pesformed. Specifics on the precision, accuracy, etc. of 

the data collected are described in the Quality Ass~ra~lce~~~a~ity Contro8 Plan, presented in Section 4 of 

this work plan. The extent of contamination will be based on sample results, professional judgment in 

interpretation and triangulation between locations of actionable and non-actionable samples analyzed. 
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3.0 WELD SAMPLING PLAN: SOL 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 objective 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 will 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. Collection of soil samples in borings to evaluate the existing subsurface conditions and to serve as 

delineation borings for the purpose of calculating 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 will be the horizontal extent 

of the removal action. 

5. Investigation-derived waste (IDVV) disposal activities 

3.4 MOBILIZATION/DEMOBlLlZATlON 

As part of mobilization activities, technical specifications ,for drilling, surveying, and analysis subcontracts will 

be prepared and issued. Required field equipment and supplies will be ordered and mobilized to .&he Site. 

Field team members wilt review this Work Plan, the Health and Safety Plan (provided under separate 

cover), applicable Standard Operating Procedures (SOPS, included as Appendix A), and applicable 

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 WOICC 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 bdrings 087 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 analytical 

methods, volume and preservatives required. 

3.2.1 Soil Samples Collected from Bsrinqs 

A total of 27 borings are located on a 100 foot grid with individual borings located at the approximate center 

of each grid cell. The borings are spaced approximately 100 feet apart as shown by Figure 3-1 (SB4NI 

through SB426). Some of these borings have been shifted-off center of the grid cell to prevent duplication 

of previously collected samples. Also, an additional 5 borings (SB427 through SB43’1) 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 dill in data gaps at selected locations, biased on 

historic structures. Additional borings may be added as needed during the field 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: 

ID Soil samples will be collected from each of the 35 borings (SB400 through SB434) from 2-4 feet, 

6-8 feet, IO-72 feet, and 14-16 feet (if possiblle) for laboratory analysis of polynuclear aromatic 

compounds (PAHs), total petroleum hydrocarbons (TPH), and TAL metals. If soil is not present at 

one or more of these intervals, then soil may be collected from the next interval in sequence (Le., 4- 

6 feet, 8-10 feet, 72-14 feet, 16-18 feet or 18 to 20 feet). 

W5203290D 3-2 CT0 833 



NOTES AND REFERENCES: 

SIMULATED CARRIER 
COMPARTMENT BUILDING 

1 DRAWING COMPILED FROM A DRAWING ENTITLED “BASE MAP OLD FIRE FlGHTlNG 
TRAINING AREA NETC. NEWPORT, RHODE ISLAND, JULY 1997, PROJ NO. ,578 CTO: 288 
BY BROWN & ROOT ENVIRONMENTAL, SOURCE: BASE PLAN BY GUERRIERE & HALNON, 
INC DATED NOVEMBER 10, 1997, AND THE ADDITION OF FIELD MEASURED FEATURES. BY 
LOUIS FEDERIC, AND ASSOCIATES 3/16/99, PRESENTED ON A DRAWING ENTITLED “KADY 
FIELD, TOPOGRAPHIC, SOIL SAMPLE LOCATION. AND SITE SURVEY AT THE OLD FIRE 
FIGHTING TRAINING AREA, NAVAL STATION NEWPORT IN NEWPORT, RHODE ISLAND FOR 
TETRA TECH NUS, INC., LOUIS FEDERlCl & ASSOCIATES. 3/16/99, DWG NO. 990205-01 

2. HORIZONTAL DATUM BASE ON THE RI STATE PLANE COORDINATE SYSTEM NAD ,927 
VERTICAL DATUM BASED ON NAVEL BASE MEAN LOW WATER 

5 ALL LOCATIONS ARE TO BE CONSIDERED APPROXIMATE. 

4. PLAN I$X TO BE USED FOR DESIGN. 

DRAWN BY. D.W. MACDOUGALL TITLE: PROPOSED SOIL BORING LOCATIONS 
PREPARED BY: C. RACE PRE-DESIGN INVESTIGATION, SOIL REMOVAL 
CHECKED BY: 5. PARKER OLD FIRE FIGHTING TRAINING AREA 

NAVAL STATION NEWPORT, RHODE ISLAND 
SOURCE: 

BASE PLAN BY SEE NOTES. 

SCALE: DATE: PROJ. NO: 
1 ” = 50’ 

PROJECT MANAGER: S. PARKER 
AUGUST 21, 2003 4152 

DRAWING NO: ACFILE NAME. REV 
PROGRAM MANAGER: J TREPANOWSKI FIGURE 3-l owc,~,sz,o~s,,F,C~J-,.DWC 0 

[rtl TETRA TECH NUS, INC. 

55 JONSPIN ROAD 
WILMINGTON, MASSACHUSETIS 0,887 

(978)658-x399 



SIMULATED CARRIER 
COMPARTMENT BUILDING 

HISTORIC FEATURES 

NOTES AND REFERENCES: 

1. DRAWiNG COMPILED FROM A DRAWING ENTITLED “BASE MAP OLD FIRE FIGHTING 
TRAINING AREA NETC. NEWPORT, RHODE ISLAND. JULY ,997. PROJ. NO. 7578 CTO: 288, 
BY BROWN & ROOT ENVIRONMENTAL. SOURCF. RA5F PI AN RY GIIFRRIFRF k HAI N”N _ _. _. __ - _ _ _ _ _ ._ . . _. _ 
INC.. DATED NOVEMBER ID, ,997, AND THE : ADDITION OF FIELD MEASURED FEATURES, BY 
LOUIS FEDERIC AND ASSOCIATES 3/l 6/99, PRESENTED ON A DRAWING ENTlTLED “KADY 
FIELD, TOPOGRAPHIC. SOIL SAMPLE LOCATIO N, AND SITE SURVEY AT THE OLD FIRE 
FIGHTING TRAINING AREA. NAVAL STATlON NEWPORT IN NEWPORT. RHODE ,SLAND FOR 
EmA TECH ws, mc., Louis Fmmci k ASSOCIATES, 3/16/99, DwG NO. 990205~01 

PROPOSED SOIL BORING LOCATIONS 
PRE-DESIGN INVESTIGATION, SOIL REMOVAL 

OLD FIRE FIGHTING TRAINING AREA 
NAVAL STATION NEWPORT. RHODE ISLAND 2. HORIZONTAL DATUM BASE ON THE RI STATE PLANE COORDINATE SYSTEM NAD 1927 

VERTICAL DATUM BASED ON NAVEL BASE MEAN LOW WATER 

3. ALL LOCATIONS ARE TO BE CONSIDERED APPROXIMATE. 

4. PLAN Nor TO BE USED FOR DESIGN. 

>““nLc. 
BASE PLAN BY SEE NOTES. 

SCALE: DATE. PROJ. NO: 
1 ” = 50’ 

PROJECT MANAGER: S. PARKER 
AUGUST 21. 2003 5278 

DRAWING NO: ACFILE NAME: REV: 

PROGRAM MANAGER: J. TREPANOWSK, FIGURE 3-l owc\,,52,0151\FiC~3-1 DWC 0 

- 

m TETRA TECH NUS, INC. 

55 JONSPiN ROAD 
WILMINGTON, MASSACHUSEK 0188 

(978)658-7899 



5 TABLE 3-1 

8 
FIELD AND QUALlTY CONTROL SAMPLE SUMMARY 

2 DRAFT WORK PLAN - SOIL PRE-DESIGN INVEST%GATlON 
8 OLD FIRE FIGHTING TRAINING AREA 

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Y 
w 

Notes: 

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

(2) Collect I cluplicate per IO fieid sampies. 

(3) Collect 1 field blank per water source (e.g. decontamination rinse water [one per lot number]). 



0 Ofle soil sample wil% be collected from each of 11 sefected borings (SB400, SB404, 555405, SB406, 

SB407, SB4’f4, and SB427 through SB431) for grain size analysis The grain size analysis will be 

used as a check of the visual classifications (LBnified Soil Classification System) recorded in the 

boring logs; however, if fine material (siltlelay, fine sand or peat) is encountered, the sample should 

be collected from the finest material encountered in the boring. Standard penetration testing data 

will also be collected at these borings. 

All soil samples 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 TtNUS geologist who will inspect the 

sample for visual evidence of construction debris as well as of potential contamination and visual 

classification in accordance with TtNUS Standard Operating Pmcedures (SWs) in Appendix A. Any 

foreign materials (brick, asphalt, concrete, glass etc.) will be described as construction debris and noted 

in the geologic log. 

Soil not containing debris, as described above, wit! be collected and @aced in a decontaminated stainless 

steel bowl, gravel removed, homogenized afld placed1 in appropriate sample containers, 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 installed to acquire samples at the missed 

interval(s). All samples will be labeled and preserved immediately after collection and shipped with a 

chain-of-custody to the analytical laboratory. Table 3-2 also includes analytical methods, preservatives, 

and holding time requirements. 

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

in Section 3.4. 

To assure 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 reaching 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 will be abandoned 

temporarily. At the completion of the project, the location will be revisited and will be drilled a fourth time 

with drive and wash drilling equipment capable 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 I SOIL PRE-DESIGN INVESTIGATION 
OLD FIRE FIGHTING TRAINING AREA 

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

1 SAMPLE 1 

L Metals SW-846 601 OB Tracec3) 

SAMPLE CONTAINER( PRESERVATIVE HOLDING TIME 

‘Rays (Extraction): 40 days (Analysis) 
4 oz wide mouth jar 28 Days (Mercury) others 180 days 
4 oz wide mouth jar 14 Days (Analysis) 

NA 

Notes: 

k-’ 
(I) Triple volume needed for organic laboratory CC, and double volume needed for metal laboratory CC, at a rate of one per 28 field samples. Also, actual volumes and bottle requirements 

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

(2) Method detection limitsUadequate 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 BOREHOBE AND SHORELINE SURVEY 

The horizontal location and vertical elevation of each new boring will be surveyed relative to the RI State 

Plane Coordinate system NAD 1927 and NAVSTA VIean Low Water datum, respectively. The existing 

topography was surveyed by Louis Federici & Associates, plan dated Uiarch j6, 1999. Additional 

topographic survey along the shoreline will be performed by a State of RI licensed surveyor between the 

top of slope to mean tow water. The additional topographic survey will be at a one-foot contour inter-vat, 

which is consistent with the existing topographic survey. ean high water line wilt be established as a 

horizontal extent of the project. 

3.4 INVESTleATION-DER%$IED 

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 (PE) waste 

generated during work will be decontaminated and stored in plastic bags for disposal at the end of each 

work day. The bags will be placed in an industrial dumpster at a location to 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 watedliquinox 

* rinse with potable water 

. rinse with deionized water 

. rinse with 2-propanol 

e air dry (to extent possible) 

e wrap with aluminum foil, dull side toward equipment. 

The drill rig will also be decontaminated by steam cleaning 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 plan 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 

SA-6.1 

SA-6.3 

SA-7.1 

Soil Sampling 

Non-Radiological Sample Handling 

Field Documentation 

Decontamination of Field Equipment and Waste Handling 

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

provided in Appendix B. 

4.1 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 collected 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 quantitatively, 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. 

4.1.2.1 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 

samples. 

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 TtNUS 

SOP, precision and accuracy errors associated with field activities can be minimized. Field duplicates 

and blanks (field and rinsate) will be used to estimate dieid sampling precision and accuracy for samples 

submitted for laboratory analysis. 

Field duplicate and field quality control blank analyses results will be used to review the laboratoty- 

analyzed results and determine the usability of the data1 with respect to its intended use. As discussed in 

Section 2.5.6, the study was designed to have a relatively low tolerance for a false negative decision (i.e. 

soil does not exceed PRGs, therefore no action necessary) and a high tolerance for a false positive 

decision (i.e., soil exceeds PRGs, therefore station is considered for removal action). As a resuh, 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 confirmal:ion samples taken after removal (not described in 

this work plan). 

4.1.4.2 Representativeness 

Representativeness describes the degree to which analytical data accurately and precisely define the 

population being measured. Several elements of the sampling and sample handling process must be 

controlled to maximize the representativemess 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 analytical data that are representative of the existing contaminant levels. 
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Representativeness of data is also affected by sampling techniques. Errors or cross-contamination 

during the sampling could affect the laboratory analytical results. However, every effort will be made 

during sample collection to minimize the introduction of errors or cross-contamination by following the 

sample techniques described in Section 3.0, and the TtNUS SOPS included in Appendix A. 

4.1.1.3 Completeness 

Completeness describes the amount of data genera%ed that meets the objectives for precision, accuracy, 

and representativeness versus the amount of data expected to be obtained. For relatively clean, 

homogeneous matrices (such as water), 100 percent completeness is expected. However, as matr’lx 

complexity and heterogeneity increase (such as for soil), completeness may decrease. Where analysis is 

precluded or where data quality objectives are compromised, effects Qn the overall investigation must be 

considered. Whether or not any particular sample is critica! to the investigation will be evaluated in terms 

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

error. 

The sampling and analysis program forthe Site is sufficiently broad in scope to prevent a single 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 subsequent sampling event may be 

necessary if it becomes apparent that the data for a specific medium are of insufficient quality, either with 

resped to the number of samples or based on an individual analysis. 

For the purposes of this effort, 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. 

4:1 .I .4 Comparability 

One of the objectives of the sampling effort is %Q prQvide analytical data that are characterized by a level 

of quality that is comparable between sampling points. By specifying the use of standard analy%ical 

procedures (as well as s%andardizing field sampling procedures by employing T%N%JS SOPS), the potential 

for variables to affect the final data quality wilt be effectively minimized. Analytical methods for this work 

are presented in Tables 3-2 and 3-3; SOPS appear in Appendix A. 

W5203290D 4-3 CTQ 833 



DRAFT 

4.1.2 Quality Control Samples 

QC: samples to be used during the sampling effort aire identified below, and include field duplicates or 

replicates, laboratory duplicates or replicates, rinsate blanks, field blanks, and source blanks. Each type 

of ffield quality control sample defined below will undergo the same preservation, holding times, etc., as 

the field samples. Table 3-l presents a summary of the QC samples to be collec%ed during this sampling 

event. 

4.1.2.1 Field Duplicates 

Field duplicates will be submitted a% 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 blind to the laboratories, and shipping paperwork will be completed accordingly. 

Field duplicates are CQlleCted 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, preparations 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 blanks will be collected at the rate of one per two days 

of sampling. 

4.1.2.3 Field Blanks 

Field blanks wilt consist of the source water used in decontamination (includes analyte-free deionized 

water, potable water from each source, and other waiters used in decontamination operations). Field 

blanks will be prepared at the rate of one per source of water per sampling event. 

4.a .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 ma%rix 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 w~ill be collected in double volumes. 

4.2 PROJECT ACTION LIMITS AND METHQD 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 (CQCs), as described in the FS 

Report (TtNUS 9/02). The method detection limits (MDLs) and quantitation limits (QLs) achievable are 

listed in Table 4-1 for CQCs (selected PAHs, TAL metals and TPK) Many times, actual sample 

conditions will dictate the QL, which may be lower or higher than that listed. To accommodate this 

variability, acceptable 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 below the QL and reported as 

approximate values. 

4.3 SAMPLE DESIGNATION AND CUSTODY 

This section describes the sample designation and chain-of-custody requirements for all, environmental 

and quality control samples. 

) 4.3.1 Environmental Samples 

Each sample collected will be assigned a unique samplle 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, sample medium, location, and depth. Any other plertinent 

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 

(Site ID) - (Medium) 

- (NNN) 

- (Location) 

- (NNNN) 

- (Depth) 

Site identifier: “OFF” for OFFTA 

Medium identifier: ‘“SB” for soil sample coltected from soil borings; 

W5203290D 4-5 CT0 833 



DRAFT 

TABLE 4-1 
PROJECT ACTION LIMITS AND QUANTITATION LIMITS 

DRAFT WORK PLAN - SOIL PRE-DESIGN INVESTIGATION 
OLD FIRE FIGHTING TRAINING AREA 

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND 

Notes: 
Units are expressed in ug/kg (ppb) unless 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 willl be assigned a consecutive number in order of 

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

For soil borings, this portion of the sample tracking number will represent the depth in feet below Depth: 

ground surface from which the sample was collected, e.g., for soil samples collected from 2 to 4 feet 

below ground surface, this portion of the sample tracking number will be “0204”, and samples collected 

from IO 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 collected 

from: 

Duplicates: OFF-DUPW 

Field blanks will be designated such that they can clearly be identified as fieid blanks. The designation 

must be able to be referenced to the source, i.e. DWF water, potable water (PTW), etc., using the field 

sample data forms. 

Field Blanks: OFF-DIUF-FB## 

OFF-Pm-FB#H# 

Rinsate blanks will be identified using the code for the sample 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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Matrix spike samples have no separate sample identifier codes, but are noted on the chain-of-custody 

record and sample logsheet. 

4.3.2 Sample Chain of Custodv 

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 collected 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 sample, the 

analytical parameters, and the persons who are responsible for their integrity will accompany all samples 

(an example form is included in Appendix B). 

Samples will be placed on ice and attended by TtlNUS 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 qualified TtNUS technicas 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 activityy. Data review procedures are described in Section 4.7 0. 

Field data will be periodically reviewed by technical Bead personnel and the TtNUS PM to ensure that the 

data collected 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 quality control samples that will be prepared during 

the field investigation activities for those samples that undergo laboratory analysis. The quantities of 

various types of QC samples are shown in Table S-11. Laboratory analysis will follow the QC criteria 

described in the analytical procedures. 

4.8 r PERFORMANCE AND SYSTEM AUDITS 

System audits will be peeformed as appropriate to ensure that the work is being implemented in 

accordance with the approved project SOPS and in an aiverall satisfactory manner. 

l 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 documentled. 

l The data reviewer(s) will review the data to ensure they were obtained through the approved 

methodology, and that the appropriate level of QC effort and reporting were conducted. The data 

review effort will be supervised by the TtNUS CLEAN Quality Assurance Manager or designee. 

o 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 

TtNUS 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 elements: 
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l 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. 

o The equipment manager conducts routine checks on the status of equipment and is responsible 

for stocking spare parts and for equipment readiness. 

l The equipment manager maintains the equipmlent manual library and trains field personnel 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. 

l While the equipment is in the field, the FQL or designee is responsible for the equipment, 

maintains 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. 

4.1 al.1 Representativeness, Accuracv. 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 TtNUS personnel will conduct the PARCH parameter assessment Determining if the data are 

consistent with known or anticipated chemical 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 I 

4.10.2 Anahtical 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 reportecl for the 

parameters requested in the chain-of-custody form. 

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

units. 

l 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 into one set of results 

o Check large positive hits against the raw data tts avoid false positive results. 

. Submit the data review results with a summary of problems and resolutions in writing. 

4.11 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 

unfareseen 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 seventy of the problem (for example, if a change in the approved work 

plan is required), the Navy will be notified in writing and their approval will be obtained prior %Q 

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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4.12 QUAhlTY ASSURANCE REPORTSIDKK3JMENTS 

A bound/weatherproof field logbook will be maintained by the FOL. The FOL or designee will record all 

information related to sampling or field activities. This information may include sampling time, weather 

conditions, unusual events, field measurements, photograph description etc. The Site Bogbook 

maintained by the FOL will con%ain a summary of the day’s activities and will reference the other field 

logbooks when applicable. 

At %he completion .of field activities, the FOL will submiit to the PM all field records, data, field logbooks, 

chain-of-custody receipts sample logsheets, etc. The P 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. 

4.13 PRE-DESIGN INVEST!GATION REPORT 

A report on the findings of the pre-design investigation will be prepared which will describe sampling 

procedures, and data collected. The report wilt show ptan 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: 

1. Executive Summary 

2. Introduction 

3. Background Summary of PRGs 

4. Summary of Investigations 

- Procedures for sampling 

- Sample locatiofls 

5. Findings of the investigations 

_ Horizontal and vertical extent and volume oif construction debris 

- Extent of soil contamination 

- Photos of each station 

- Data summary tables 

- Mapped results 

_ Mapped topography with high tide line identified 

- Locatiofl and identification of vertical and horizon%al control 

- Interpretation 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. 

- Volume calculations for debris and soil that may require removal. 

6. Summary and Conclusions 
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iubieZ3~~~H~~~ AND SAMPLE LOGGING k.5 Llive iii” 

I.0 PURPOSE 

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

2.0 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 

None. 

GLOSSARY 

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 field program and/or upon completion of 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 geologist/engineer understand and 
accurately use the field classification system described in this SOP. This identification is based on visual 
examination and manual tests. 

5.1 Materials Needed 

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

D Rock hammer 
0 Knife 
* Camera 
Q Dilute hydrochloric acid (HCI) 
a Ruler (marked in tenths and hundredths of feet) 
0 Hand Lens 

5.2 Classification of Soils 

All data shall be written directly on the boring log (Figure 1) or in a field notebook if more space is needed. 
Details on filling out the -boring tog are discussed in Section 5.5. 
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BOREHOLE AND SAMPLE LOGGING 

FIGURE 1 

BORING LOG (EXAMPLE) 

BORING LQG Pace - of __ 

PROJECT NAME: BORING NUMBER:. 
PROJECT NUMBER: -DATE: 

- 

DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: -DRILLER: 

i0N I I I 

L lnduda monk~roadinQ in 6 k-al inlewals @ borehole. km- resding frequency ifclevakd response mad. Drilling Area 
Remarks: Background (ppm):-1 

Converted to Well: Yes No Well I.D. #: 
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5.2.1 USCS Classification 

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of 
classification is detailed in Figure I (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 (0) 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 consistency 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 inldicate angular granular materials resulting from the 
breakup of rock. The sharp edges typically observed ilndicate 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 “(114 inch@-l/2 inch@)” or “coarse-sand size” either immediately after the entry or in the remarks 
column. The USCS classification would not be affectecl 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 sampling locations, it is 
important for color descriptions to be consistent from one boring to another. 

Colors must be described while the sample is still moist. Soil samples shall be broken or split vertically to 
describe colors. Samplers tend to smear the sample surface creating color variations between the 
sample interior 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 goocl drainage. 

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

5.2.3 Relative Density and Consistency 

,To classify the relative density and/or consistency of a soil, the geologist is to first identify the soil 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: 
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Medium dense 

Dense 

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-inc.h sample interval, and the number of blows is 
recorded for each &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 soils 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 split-barrel sampler. The 
sample shall be broken in half and the thumb or penetronieter 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 shalt not be determined solely by blow counts. One of the other methods shall be used in 
conjunction with it. The designations used to describa the consistency of cohesive soils are shown in 
Figure 2. 

5.2.4 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 Identifying Proportion bf the 
Component 

Trace 

Some 

Adjective form of the soil type (e.g., “sandy”) 

11 - 30 percent 

31 - 50 percent. 
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Examples: 

o Silty fine sand: 50 to 69 percent fine sand, 31 to 50 Ipercent silt. 
o 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 IO percent clay. 
o Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 1 ‘l to 30 percent coarse sand. 

6.2.5 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. Whatever method is adopted for describing 
moisture, it is important that the method used by an iindividual remains consistent throughout an entire 
drilling job. 

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

52.6 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 TexturelFabriclBedding 

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 parallel or there is some cementation). The bedding or structure shall also be noted (e.g., 
stratified, lensed, nonstratified, heterogeneous varved). . 

5.2.8 Summary of Soil Classification 

On summary, soils shall be classified in a similar manner by each geologisffengineer at a project site. The 
hierarchy of classification is as follows: 

a Density and/or consistency 
0 Color 
0 Plasticity (Optional) 
0 Soil types 
+ Moisture content 
0 Stratification 
a Texture, fabric, bedding 
l Other distinguishing features 
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FIGURE 3 

BEDDING THICKNESS CLASSIFICATION 

Thickness I Thickness Classification I 

I (metric) (Approximate 
English Equivalent) I 

> 1 .O meter 

30 cm - 1 meter 

> 3.3’ 

1.0’ - 3.3 

IOcm-30cm 
3cm-10cm 

1 cm-3cm 

4” - 1.0’ 
1” _ 4” 

215” - I” 

Massive 

Thick Bedded 

Medium Bedded 

Thin Bedded 

Very Thin Bedded 

t 

I 

3mm-l cm l/8” - 215” 1 Laminated I 
t 

1 I 

1 mm-3mm I 2132” - 118” 1 Thinlv Laminated 1 

I elmm I <l/32” 1 Micro Laminated 1 
I 1 I I 

(Weir, 1973 and Ingram, 1954) 
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5.3 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: 

m Sandstone - Made up predominantly of granular materials ranging between 1116 to 2 mm in diameter. 

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

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

o Shate - A fissile very finegrained rock. Fractures along bedding planes. 

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

m Coal - Rock consisting mainly of organic remains. 

* 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, lignite, etc. are some of the rock types 
found in lesser amounts. 

In classifying a sedimentary rock the following hierarchy shall be noted: 

0 Rock type 
0 Color 
0 Bedding thickness 
0. Hardness 
@ Fracturing 
0 Weathering 
0 Other characteristics 

5.3.1 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 modifiier 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 elastic sedimentary 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 siltstone 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. 
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FIGURE 4 

GRAlN SIZE CLASSIFICATION FOR ROCKS 

Particle Name I Grain Size Diameter I 
Cobbles 

Pebbles 

Granules 

Very Coarse Sand --is--i 

Coarse Sand 

Medium Sand 

After Wentworth, 1922 
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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 designations 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, cementation, and mineralogical composition of the 
rock. A relative scale for sedimentary rock hardness is as follows: 

a 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). 

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

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

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

Note the difference 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 drilling with a scratch in the 
rock itself), while a gouge is much deeper. 

5.3.5 Fracturing 

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

o Very broken (V. BR.) - Less than 2-inch spacing between fractures 
D Broken. (BR.) - 2-inch to i-foot spacing between fractures 
o Blocky (BL.) - I- to 3-foot spacing between fractures 
o Massive (M.) - 3 to 1 O-foot spacing between fractures 
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The structural integrity of the rock can be approximated by calculating the Rock Quality Designation 
(RQD) 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 % = r/l 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. 

I = Total length of the coring run. 

5.3.6 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: 

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

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

l 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. 

l Severe - All rock including quartz grains is stained. Some of the rock is weathered to the extent of 
becoming a soil. Rock is very weak. 

53.7 Other Characteristics 

The following items shall be included in the rock description: 

l Description of contact between two rock units. These can be sharp or gradational. 
0 Stratification (parallel, cross stratified). 
l Description of any filled cavities or vugs. 
l Cementation (calcareous, siliceous, hematitic). 
l Description of any joints or open fractures. 
D Observation of the presence of fossils. 
l 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 on a 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. 
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5.3.8 Additional Terms Used in the Description of Rock 

The following terms are used to further identify rocks: 

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

l Some - Indicates significant (15 to 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.” 

l 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:” 

- 

l Interbedded - Used to indicate thin or very thin alternating seams of material occurring 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.” -~ 

l 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 igneous rocks: 

l Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and pyroxene. 

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

l Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartz. 

l Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagioclase and hornblende. 

l Gabbro - A coarse-grained plutonic rock consisting of calcic plagioclase and clinbpyroxene. Loosely 
used for any coarse-grained dark igneous rock. 

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

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

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

l Schist - A medium to coarse-grained foliated roc:k with subparallel arrangement of the micaceous 
minerals which dominate its composition. 

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

l Quartrite - A fine- to coarse-grained nonfoliated rock breaking across grains, consisting essentially of 
quartz sand with siiica cement. 
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5.4 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: 

C - Coarse 

Med - Medium 

Lt - Light 

BR - Broken 

YI - Yellow 

Or - Orange 

F - Fine 

V - Very 

BL - Blocky ss - Sandstone 

M - Massive Sh - Shale 

SI - Slight 

occ - Occasional 

Tr ‘- Trace 

5.5 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 boring 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 level data to be entered 
when surveyed data is available. 

l Enter sample number (from SPT) under appropriate column. Enter depth sample was taken from 
(I 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. 

0 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. 

l 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. 

l 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. 
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FIGURE 5 
COMPLETED BORING1 LOG (EXAMPLE) 

0. 
R BORING 1 OG Page 1_ of 1_ 

PROJECT NAME: tiSB- 5% BORING NUMBER: SE%/ MW \ 
PROJECT NUMBER: 9594 - DATE: ‘310I9L 
DRILLING COMPANY: so1 L-ns5-r co. -GEOLOGIST: 5J CIONTI 
DRILLING RIG: CH’E- 55 -DRILLER: R. ROCK 

Matari~l c~lruMc~oll 

* When rackming. anler rock brckenem 

” Include monitor reading in 6 feat intervals @ borehole. Increate reading fmquency if elevated response read. 
0 I-2ot Drilling Area 

Remarks: CMFi- 5s p\6 , 4’12’ StS kish - s” 06 * l-SO% Background (ppm):r[ 
, ,? T 5Pc%aa~-I*n LR u 
NV CLdk 1.4 P~Fnke&c = In. It e; -MIPl 

Converted to Well: Yes J -- No Well YZ * bA\JJ- I 
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a Enter color of the material in the appropriate column. 

e 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 

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

0 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 slash. For example 
ML/CL or SM/SP. 

l The following information shall be entered under tlhe “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 24138 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. 

l Additional comments: 

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

- Indicate odor and Photoionization Detector (PID) or Flame Ionization 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). 
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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 pirovided on the well construction forms. 

6.52 Rock Classification 

D 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. 

m Indicate lithology change by drawing a line at the appropriate depth as explained in Section 55.1. 

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

o 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. 

0 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. 

o Enter brokenness of rock or degree of fracturing under the appropriate column using symbols VBR, 
BR, BL, or M as explained in Section 53.5 and as noted on the back of the Boring. Log. 

o The following information shall be entered under the remarks column. Items shall include but are not 
limited to the following: 

- Indicate depths of joints, fractures and breaks and also 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. 

9 Remarks at the bottom of Boring Log shall include: 

- Type and size of core obtained. 
- Depth casing was set. 
- Type of rig used. 

l As a final check the boring log shall include the following: 

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

- If applicable, 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. 
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5.5.3 Classification of Soil 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: 

l Obtain cutting samples at approximately 5-foot intervals, sieve the cuttings (if mud rotary drilling) to 
obtain a cleaner sample, place the sample into ia 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 general lithology. 

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

l Note drop or chattering of drilling tools or a change in the rate of drilling, to determine fracture 
locations or lithologic changes. 

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

l Record this and any other useful information onto the boring log as provided in Figure I, 

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. Items to be reviewed include: 

l Checking for consistency of all logs. 
l Checking for conformance to the guideline. 
l 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. 
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5.2.1.2 Soil Samples to be Preserved in the Field 

Soil, samples preserved in the field may be prepared for analyses using both the low-level (sodium 
bisulfate preservation) method and tiedium-level (methanol preservation) method. 

Methanof Preservation (Medium Level): 
: .; ., : .,’ 

Soil samptes to be preserved in the fi$d with methanol. will utilize 40-60 ml glass vials with septum lids. 
‘_ ” :.E&ch sample bottle will Be fitled with 25 mL of demonstr?ted analyte-free purge and trap grade methanol. 

,_ Bottles may be prespiked <with niethanol in the labdratory,or prepared in the field. 
‘. 

Soit will be collected with the use,of a decdntaminated (or disposable),. small-diameter coring ~devic&su~h 
as a disposable tuQe/plunge&type syringe with the tip ‘cut.bff. The outside diameter of the coring device 
must be smaller than the inside,diametei Of the samt,fe bottle neck. 

A smail electronic balance qr manual &ale wilf $6 necessary for measuring the iofume of ,soil to, be added 
to the methanol prgserved-&ample bdttle. Caiibr@ti$ln of the scale should be performed pri&to use and 
intermittently throughout the day +ccording,to the manufacturers requirements. 

The sample should be collected.by, pulling’the plunger back and inserting the syringe into the s&ii ;o ‘be : ” ’ 
sampled.. The top several inches of soil should be remove’d. before’cdllecting the sample. Approxin+tefy 
10 grams ~29 (842 ,grams) of soil should be collected. The sample should be weighed and adjusted ytil 
obtaining the required amount. of sample. Ttie sample weight should be recorded.29 the nearest 0.01: 
gram in the fi’eld logbook and/or sample log sheet. The soil should then be extruded jnto the methanol 
preserved sample bottle taking care not .to contact3he sample container with the syring‘e. The threads of 
the bottle and cap‘must be free of soil particles. 

After capping the bottle, swirl the sample (do not shake) in the methanol and break up the soil such that all 
of the soit is covered with methanol, PIace the sample on ice immediately and prepare for shipment,td’:the 
laboratory as described in SOP SA-6.1. ” 

sodium Bisulfate Preservation (Low Level): 

Samples to be preserved using,the sodium bisulfate method are to be prepared a& follows: 

Add 1, gram of sodium bisulfate to 5 mL of laboratory grade deionized water in a 40-60 mL.glass viat with 
septuti lid. Bottles may be @@spiked in the laboratory or pl’epared in the field. The soil sample should be 
colleCted in a manner as desctibed above and addled to the sample cdntainer. The sample‘ should be 
weighed to the nearest 0.01 gram as described above and recorded in the field logbook or sample. tog 
sheet. 

Care should be ta,ken when adding the soil to the sodium’bisulfate solution. A chemical reaction qf sails 
containing carbonates (ti,mestone) may,caus,e the samp!e to effervesce or the vial to possibly explode. 

When preparing samples u.@ng the sodium bisutfate preservation method, duplicate ‘samples ‘must be 
collected using the methanol preservation method on $ one for one sample basis. The reason ffor this is 
because it is tiecessary for the laboratory to perform both the low level and. medium level analyses. Place 
the sample on ice immediately and prepare for shipment to the laboratory as described in SOP SA-6.1: 

If the lower detection limits are necessary,, an option .to field preserving with sodium bisulfate would be to 
collect 3 EnCoreTM samplers at a given sample location. Send all samplers to the laboratory and the 
laboratory can perform the required preservation andt analyses. 
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Thin-walled undisturbed tube samplers are’ restricted in their usage by the consistency of the soil to be 
sampled, Often, very loose and/or wet samples cannot be retrieved by the samplers, and soils with a 
consistency in excess of very stiff cannot be penetrated by the sampler; ‘Devices such as Dennison or 

’ Pitcher core sarhplers can be used to obtain undisturbed samples of stiff ‘soils., Using, these devices 
normally increases sampling costs, and therefore their’use shall be weighed against the need for acquiring 

an undisturbed,sample. 

5.3 ‘, Surkfce Soil SamiAinq _, 
,. ‘, 

Thesimplest; ‘most direct method of collecting surface soil samples’(most commonly~collected to a depth I, 
of 6 inches} for subsequent analysis ia by use of a stainless steel trowel. Surface soils are donsidered :’ I, 
O-J2 inchesbgs. : 

,In general, the following equipment is necessary for obtaining surface soil samples: .’ ,, 

l Stainless steel or pre-cleaned disposable trowel. 
l Real-t/me air monitoring. instrument (e.g.,,PID, FID, etc.). .’ 
l Latex g toves. 
l Required ,Personal Protective Eouipment (PPE). ,. ‘._. 
i . Required pap&Work (see SOP $A-&3 and Attachment’A of this SOP). 

‘_ ,, 

l Requireddecontamination equipment. ,: 

8 Required sample container(s). 
“* Wooden stakes or pin flags. ‘: 

l Sealable polyethylene bags (i.e., iiploce bag&es:). 
,. 

‘. 
* Heavy duty cooler. 
0 Ice. 
l Chain-of-custody records and’custody seals. 

Whenacquiring surface soil samples, the following procedure shall beused: : 

1. Carefully remove vegetation, roots, ‘twigs, litter,, etc., to expose an adequate soil surface area to 
accommodate sample volume requirements. 

2, Using ,.,a decontaminated stainlesa steel trowel,, follow the procedure cited in Section 5.2.1’ for ‘, 
collecting a volatile soil sample, Surface soil samples for volatile organic analysi’s should be Collected 
from 6-12 inches bgs only. 

3. Thoroughly mix (in-situ) a sufficient amount of soil to.fill the remaining sample containers and transfer 
‘the samp!e into those containers utilizing the sarne stair&s steel trowel employed above. Cap and 
securely ttghten all sample containers. : 

4. Affix a sample label to each container. -Be sure .to fill out each label carefully and c[early, addressing. 
all,the categories described in SOP S&6.3. 

5: Proceed with the handling and processing of each sample container as described in SOP SA-8.2. 

5.4 Near-Surface Soil Samplinq 
‘: 

Collection of‘samples from near the surface (depth of 6-18 inches) can be accomplished with tools such 
as shovels and stainless steel or pre-cleaned disposalble trowels. 

019611/P Tetra Tech NUS, Inc. 
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rather than by .a drill rig. Also, the sampler may be extracted from the test ,pit by excavation around the 
sampier when it is difficult to pull it out of. the ground. _ If this excavation requires entry of the test pit, the 
requirements described in Section 5.8.3.4 of this procedure must be followed. The open tube sampler 
shall be pushed or driven vertica!ly into the floor or :steps excavated in the test pit at the desired sampling 
elevations. Extracting tube samples horizontally from the walls of the test pit is not appropriate, because 
the sample will not have the correct orientation. 

A decfge~ha’mmer ‘or the backhae may be used to drive or push,the sampler or tube into.the ground, 
Place: a piece of wood, over the top of the sampler or sampling tube to prevent damage,,during 
driving/pushing of the sample. Pushing the sampler with a constant thn&t is always preferable to driving it 
with repeated blows, thils minimizing disturbance TV:, the sample, Jf the sample,cannot be extracted by 
rotating it at least:two revolutions. (to shear off the :sample at the bottom), hand:excavate to remove the I 
soil from around the sides .of’ the sampler, If hand-excavation .requires entry of the test pit, the. 
requiC?ments in Section 5.8-3.4 of this procedure muist be followed. Prepare, label, pack and transport the 

. sample in the required tianrier, as described in SOP SA-6.3 and SA-6.1, 

5.8.4 ,_ Baickfilling oi‘Trenches and Test Pits 
.,_ 

: 

A!I test’pits and excaiations must be either backfilled, covered, or ottiewise protected at the end.of each 
j day. No excavations shalt remain.apen during non-working hoursutiless.adequat@ly covered or otherwise _, 

protect&d. 

Before backfilling, the onsit :ciew shall ,photo&aph ali’significant features exposed by the test pit and 
trerich and shall iri6lude in the’ photograph a scale. to show dimensions, Photographs of test pits shall be 
mark&d to iiiclude.site number, test pit number, depth, description of feature, and date of Ijhotograph. ‘In 
addition, a geologic description of &ch photograph shall be entered in the site logbook: Ali,photographs 
shall b& indexed and maintained as part of fhe project file for future reference. 

After inspection, backfill material shall be returned to 1:he pit under the direction of the FOL. 
. 

lf a low pen&ability layer i,s penetrated (resulting in. groundwater flow from an upper contaminated flow 1 
zone into a iower’uncontaminated flow zone), backfill material must represent origin&conditions or be 
impermeable‘. Backfill could’consist, of a soil;bentonite mix prepared in a ,proportion specified by, the FOL 
(representing a permeability equal to or less than original conditions). Backfill can be covered by “clean” 
soil and graded to,the original ltind contour. Reveqeta#ion of the disturbed area may also be required. 

5.9’ Records 

The tippropriate sample log ,sheet (se& Attdchment A of this: SOP) inust be completed by the site 
geologist/sampler. All soil sampJing locations shou!d be documented,by tying in the location of two or 
mqre nearby permanent landmarks (building, telephone pole, fence, etc.) or obtaining GPS coordinates; 
and shall be,noted on the appropriate sample log sheet, site map, or field notebook. Surveying may also 
be necessary, depending on the project requirements. 

Te8i. pit ;ogs (see Attachment C of this SOP} shall contain a sketch of pit conditions. ,,In additidn, at. least 
orie photograph with a scale for comparison shall be taken of each pit. Included in the photograph shall 
be a card, showing the test pit ,number. Boreholes, test pits and trenches shal be logged by the field 
geologist in accordance with SOP GH-I .5. 

Other data to be recorded in the field logbook include the followin@ 

* Name and location of job. 
0 Date of boring and excavatiqn. 

019611/P Terra Tech NUS, ha 
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containers which appear contaminated upon receipt, or which are found to have loose caps or a missing 
Teflon liner (if requiied.for the container), shall be discarded. 

5.2 Saniple Preservation : 

Many water and soil samples are unstable and therefore require preservation to prevent changes in either 
the concentration or the physical conditiocof the,constituent(s) requiring analysis. Although complete,and ” ‘. 
irreversible. preservation of samples is not possible, preservation does retard the chemical and biological 
changes that inevitably take place aft,er the sample is :collected. Preservation techniques are usually 
limited to pH control, chemical addition(s), andrefr&erationI freezing (certain biological sampies’only). ., 

5.2.1 : Overview 
.’ ‘. 

,_ 
J ‘. 

The preservation techniques to be’used for various (analytes are listed in Attachments A and& Reagents ,,I 
required for sampfe preservation will either ,be ,added to the sample containers by the laboratory :pnor to 
their shipment to the field or b& added in the field (In a clean environment). Only high purity reagentSshall ” __ 

., be uSed for preservation., In generaf, aqueous s&nples:of lowconcentration organics (or Soil samples of 
low- or,medium-concentration organics) are cooled to 4°C. Medium-concentration aqueous samples, 
high-hazard organic samples, and some gas. sampies are typically not prescgved. Low-concentration ” 
aqueous samples for metals. are acidified ,with HN&, whereas. mediumconcentration and high-hazard 
aqueous metal’samples are not preserved. Low- or medium-concentration soil samples for,metais are 

_’ cooled,fo 4°C whereas, high-hazard,samples are not cooled. I .‘; 

The following siibse&ions describe the orocedures for preparing and adding chemical preservatives. 
Attachments A and 6 indicate,,fhe specific analytes which require these preservatives. ‘_ 

52.2 Preparatisn and Addition k Reagents . . 

., 
” 

Addition of the following acids or bases may be specified for sample preservation; the&reagents shaii be 
analytical reagent {AR) grade or purer and shall be diluted to the required concentration, with deionized 
water before field sampling, commences. To avoid uncontrolled reactions, besure to Add &id to:water 
(not vice versa). A dilutions guide ie provided below. 

The amounts required for preservation shown in the above table assumes proper preparation of the 
preservative and addition of the preservative to’one liter of aqueous sample. This assumes that the 
sample is initially at pH 7, is poorly buffered, and’does not contain particulate matter;,as these conditions 
vary, more preservative may be required. Consequently, the final’sample pH must ,be checked using 
narrow-range pH paper, as described in the generalized procedure detailed below: 
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‘0 To perform filtration, ‘&read the tubing through the peristaltic pump head. Attach the filter canister to 
the discharge end of the silicon tubing (note flow direction arrow): attach the aqueous sample ,, 
container to the intake end of the silicon tubing. Turn the peristaltic .pump on and perform filtration.. 
Run approximately 100 ml of sample through the filter and discard prior to sample collection. 

,‘@ Continue, by’ preservfng the filtrate (contained in the filter canister), as applicable and generally 
described ‘above.’ 

5.4, Sdmple Packa&ts and.Shippinq I:’ 
‘. 

Sampies coltected for shipment from a site shall be classified, as either environmental or hazardous 
‘_ 

mate,rial samples. Samples ‘from drums containing materials’ other than Investigative : Derived Waste 
,(l’Dpj,and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous 
materials. A distinction must be made between the two types of samples in order to: ‘. 

:. 

0 Determine appropriate procedures’for transpottation’of samples (if there is any doubt, a sample shell 
be,FonsMered hazardous and shipped accordingly.) ’ 

.: 
* Protect the health and safety’of transport and laboratory:personnel receiving the samples (spectat-’ ., 

precautions are used by the shipper and at laboratories when hazardous .materials are received.) : 
:, ,_ .,. 

Detailed procedures for packaging environmental and hazardous:matek&l samples are outlined in the : c 
remaitider of this se&ion. ‘. 

‘, ,5.4.1 Environmental Samples 
,, 

.A 
_, 

Environ’mental.sampfes are packaged as follows: 

l , Place properly identified sample container, with lid securely fastened,’ k-r a plastic bag (e.g. ZiploG. 
baggie), and seal the bag. 

‘i : Place sample in a cooler constructed of sturdy material. which has been lined with a large, plastic bag 
(e.g. “garbage”,bag). Drain plugs on coolers must be taped shut. 

l Pack. with enough cushioning materials such as bubble wrap (shoulders of. bottles must be iced if 
: required) to minimize the possibility,of the container.breaking. 

: 
.* If cooling is required (see ‘Attachments A and B), place ice around sample container.shoulders, and on 

top of packing material (minimum of 8 poundsof ice for.a medium-&&cooler). 

: 
9 Seal (i.e., tape or tie top in knot) iarge liner bag. 

I 
c The original (top, signed copy) ,of the COG form shall be placed inside a,large Ziploc-type bag and 

taped inside the lid..of the shipping cooler. tf multiple coolers are sent but are included, on .one COC 
form, the COC,form should,be sent with the cooler containing the vials for VOC analysis. The COG 
formshould then state how many coolers are included with that shipment, 

l Close and seal outside of cooler as described in !sOP SA-6.3. Signed custody seals must be used, 

Coolersmust be marked as containing “Environmental Samples.” The appropriate side of the cont&ner 
must be marked “This End Up” and arrows, placed appropriately. No’DOT marking or labeling is required; 
there are no DOT restrictions on mode of transportation. 

: 
1 
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ATTACHMENT D (Continued) 
GUIDE FOR HAZARDOUS MATERiALS SHIPPERS 

STEP’? - MARK THE PAWAGING (INCLUDING OVERPACKS~. 
a. Apply the required markings (49 CFR 172.300); Proper shipping name and ID number, .when 

required (49 CFR 172.301 );,Name and address of Consignee or Consignor (49 CFR 172.306). 
b, For details and other required markings, see 48 CFR f72.300 through’ 172.338. 

STEP 8 - PREPA&THE SHIPPING PAPERS. 
a, The basic requirements for prepar&rg shipping papers include Proper Shipping Name; Hazard 

“Class; ID Number; Total Quantity; Shipper’s Certification; and Emergency Response Telephone 
Number. 

b. Make all entries on the shipping papers using the information required and in proper sequence 
(49 CFR 172.202). ’ ., ,’ 

: _’ 
STEP 4 - CERTIFICATION. ‘. 

a. EacH shipper must certify by printing (manually or msuhanically)’ on the shipping’ papers that the ‘, 
‘_ n-raterials being offered ‘for shipment are properly classified;. described, packaged, marked and, 

labeled, and in proper condition for transportatien according. to the applitiable, DOT. Regulations 
’ (49 GFR 172.,202). 

: ” :_ 
STEP.10 - LOADING. BLOCKING. AND 6RACING. When hazardous materials ere loaded into the transport 
vehiCle or freight container,., each package must be loaded, blocked; ,a& braced in accordance with the . . 
requirements for.mode oftransport. 

a: If the shipper., loads the freight container or transport vehicle, the shipper is responsible for the 
proper loading, blocking, and bracing of the materials. 

b. If the carrierdoes theloading, the carrier is responsible. 

” STEP’ 11 -’ DETERMINE THE PROPER PLACARD@. Each person who offers. hazardous materials for 
tran&portation must determine thtit the placarding requirements have been met. 

a. For t-iighway, unless the vehicle is already correctly placarded, the shipper must provide the 
required placard(s) and required ID~number(s) (49 CFR 172.506). 

.’ b. For Rail, if loaded by the shipper, the shipper must plac%rd the rail car if placards are :required I 
(49,CFR 172.508). 

c. For Air and ‘Water shipments, the shipper has the responsibility to apply the proper placards. f 

STEP12 - HbARDOUS WASTEiHAZAkDOUS SUBSTANCE. 
a. If the material is classed as a hazardous waste or ,ha.zardous substance, most of the above steps 

will be applicable. 
b. Pertinent Environmental Prntection Agency regulations are fouhd in the Code of Federal 

Regulations, Title 40, Part 262. 

As a final check and before offering the.shipment for transportation, visually inspect the shipment: The 
shipper should ensure that emergency response information ‘is on the vehicle for transpofiatidn ‘of 
hazardous materials. .’ 

NOTE: This material may bereproduced without special permission from this office. 

Revised March 1995. 
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ATTACHMENT A 
TYPICAL SITE LOGBdOK ENTRY i 

STARTTJME: . DATE: - 

SITE LEADER: ” 
PERSONNEL: : 

TtNUS DRIILLER SITE VISITORS 
.,. 

;_ 
‘, ‘i 

WEATHER: Clear, 68”.F, 2-5 mph wind,from SE ‘: 

ACTIVITIES: 
: /. 

1. Steam jenney and fire hoses were set up. 

2‘ ,Drilling activities at well + resumes. Rig geologist was See Geologist’s ’ 
,_ Notebook, No. 1, page 29-30, for details’of drilling activity. Sample No. 123-21-S4 collected; 

.; see sample logbook, page 42. Drilling aptivities completed at ,I,1 :50 and a 4&h stainless 
steel well installed. See Geologist’s Notebook, No. 1: page 31, and well construction details ” 
for well . 

3: < Drilling rig No. 2 steam-cleaned ‘at deoontemination pit. Then set up at location of 
weg‘, . 

4. Well drilled. Rig geologist was _ See Geologist’s Notebook, 
No. 2, page - for details “of drilling activities. Sample numbers 123-22S1, 123-22-S2, 
and 123-22-S3 tiollected; see sample logbook, pages 43,44, and 45. 

5. Well ___ was developed. Seven 5$-gallon drums were:filled in the flushing stage. The wefl 
, was ttien pumped using the pitcher pump for I hour. At the end of the hour, water pumped 

from well was “sand free.” 

6. EPA remedial project’ manger arrives on site at i4:25 hours. 

7. Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and. dump truck set up 
overtest pit . 

8. Test, pit dug with cuttings ,placed in dump truck. Rig geologist; was 
. See Geologists Notebook, No. 1, page 32, for details of test pit 

adtivities. Test pit subsequently filled,. No samples taken for chemical analysis. Due to 
shallow groundwater table, filling in of test .pit __ resulted in a very soft and’ wet area. A 
mound was developed and the area roped off. 

9. Express carrier picked up samples {see Sample Logbook, pages 42 ‘through 45) at 
-I 7:50 hours. Site activities terminated at 1822 hours. All personnel off site, .gate locked. 

‘. 

Field Operations Leader 

a 
01961 l/P Tetra Tech NW, Inc. 

























APPENDIX B 

FIELD FORMS 



0 T1; TETRA TECH NUS, INC. FIELD MODIFICATION RECORD 

Site Name: Location: 

Project Number: 

To: Location: - 

Task Assignment: 

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: BORING NO.: 

PROJECT NO.: START DATE: 

LOGGED BY: TRANSCRIBED BY: COMPLETION: DATE: 

DRILLED BY (Company/Driller): MON. WELL NO.: 

GRD. SURFACE ELEVATION: ELEVATION FROM: CHECKED BY: 

DEPTH t BLOWS t SAMP 1 SAMPLING 

E 

:.:.: 
T 

~ 

.:::. ::~:~:~:~:~:~: .“..,.:.:L:i 

DEPTH 
/AT’L 
CHG.1 
WELL 

PROF’L 

MATERIAL 
CLASSIFICATION 

rock weathering; etc.) 

TYPE OF DRILLING RIG: 

METHOD OF ADVANCING BORING: 

METHOD OF SOIL SAMPLING: 

METHOD OF ROCK CORING: 

GROUNDWATER LEVELS: 

Tefra Tech NlJS, Inc. 

OTHER OBSERVATIONS: BORING NO.: 
I 

PAGE: 1 OF 1 

TtNUS Form 0018 



0 Tt TETRA TECH NUS, INC. JAR HEADSPACE ANALYSIS LOG 

SITE NAME: 

SITE LOCATION: 

PROJECT NOKTO NO.: 

SAMPLE LOCATION: 

INSTRUMENT: 

SERIAL NO.: 

MODEL NO.: 

SAMPLE PREP METHOD’ 

HEADSPACE ANALYST: 

DATE: I 

rtNUS Form 0008 

1) (a) ambient temp 2) Type of Sample 
(h) heated (air) SB Soil Boring GW Groundw ater Sample SS Soil Sample 
(w) hot water bath SD Sediment Sample TP Test Pit Sample 



0 Tt TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE 

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: 
Sample Date & Time: / / --- ater Groundw Trip Blank* 
Sampler(s): Surface Water Blank* Rinsat e 

Residential Supply 

Recorded By: 
Signature * include sample source i3 lot No. 

Temp q C PH Spec. Cond. DO 

tNUS Form 0004 



0 ?t TETRA TECH NUS, INC. SAMPLE COLLECTION SUMMARY RECORD 

PROJECT NAME: TETRA TECH NUS CHARGE NUMBER: 

SAMPLING EVENT: CASE NO.: DAS NO.: 

SAMPLE LOCATION COMMENTS 

TtNUS Form 0012 



0 ‘Tt TETRA TECH NUS, INC. PHOTOIONIZATION DETECTOR FIELD CALIBRATION LOG 

Serial No.: 

Site Name/Location: 

Model No.: Decal No.: 

Tetra Tech NUS Charge No.: 

I Lot # I I I 

Cont. = mm 

Lot # 

Cont. = twm 

Lot # 

Cont. = wm 

Lot # 

Cont. = pm 

Lot # 

Cont. = wm 

Lot # 

Cont. = wm 
_.. .^ - ^^^^ 

tNUb i-orm UUUb 



TETRA TECH NUS, INC. FIELD INSTRUMENT CALIBRATION LOG 

INSTRUMENT NAME: MODEL No.: 

TETRA TECH NUS CHARGE No. 

CALIBRATION INITIAL READING PROCEDURE FINAL READING SIGNATURE COMMENTS 



TETRA TECH NUS, INC. 

PROJECT NAME: 

PROJECT NUMBER: 

RIG NUMBER &TYPE 

DATE: 

LOCATION: INSPECTED BY: 

Using worn air or hydraulic lines 
8 Cleaning-up the work site 

9 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 

I2 Decontamination Equipment 

I3 Vehicle warning alarms (horn, mast, and back-up 
alarms) 

TtNUS Form 0056 

The FOL and SSO can request demonstration that the equipment is functioning properly. 



Page of - 

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. 1. 

2. 2. 

3. 3. 

4. 

5. 

6. 

7. 

VERIFICATIONS (CHECK AND INITIAL BY ATTENDEES) 

SITE/EQUIP. 
WORK PLAN SAPIQAPP SOGs SECURITY EQUIPMENT H&S PLAN 

REVIEWED REVIEWED REVIEWED REVIEWED OPERATION REVIEWED PURCHASING INITIALS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

RETURN ORIGINAL TO THE QUALITY ASSURANCE OFFICER 

Copies to: PROJECT FILE: 

PROJECT MANAGER: 

PROGRAM MANAGER: 

tNUS Farm 0029 
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