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1.0 INTRODUCTION

1.1 REGULATORY BACKGROUND

The U.S. Navy (Navy) Southern Division (SouthDiv) Naval Facilities Engineering Command (NAVFAC)
has retained Brown and Root Environmental (B&R Environmental) to perform a Site Assessment (SA) at
Naval Air Station (NAS) Whiting Field in Milton, Florida. The SA involves field and reporting requiromeﬂts
to further assess the extent of petroleum contamination in subsurface soil and groundwater in areas near
a closed oil/water separator for Tank System 2933A and closed Jet Petroleum No. 5 (JP-5) pipeline. A
Contamination Assessment Report (CAR) was completed for the oil/water separator location in September
1995. The CAR identified “excessively contaminated soil,” as defined by Chapter 62-770.200 of the
Florida Administrative Code (FAC) and dissolved petroleum hydrocarbons above State Action Levels in
the groundwater in an intermittent perched water bearing zone. In December 1996, the oll/water
separator was removéd and approximately 34 cubic yards of “excessively contaminated soll’ was
removed as an Initiai Remedial Action (IRA). A Storage Tank Removal Form and Closure Assessment
Form were submitted to the Florida Department of Environmental Protection (FDEP) for removal of the
oil/water separator. In March 1996, a Closure Assessment Report was completed for the JP-5 product
pipeline which serviced two aboveground storage tank (ASTs), Tank No. 2891 and Tank No. 2892. The
Closure Assessment Report identified three areas along the product pipeline where “excessively

'contamingted soil” was detected.

B&R Environmental has prepared this Site Assessment Plan (SAP) to provide the rationale and methods
for performing the field activities associated with collecting data to evaluate petroleum hydrocarbons in the
soil and groundwater at the subject locations. Data collected during the investigation will be used to
confirm and supplement the data obtained during the previous contamination assessment activities. Data
from these investigations along with additional data collected by B&R Environmental, will be used to
prepare a Site Assessment Report (SAR) for the study area in accordance with Chapter 62-770, FAC.
The SAR will conclude with a recommendation of No Further Action (NFA), a Monitoring Only Plan (MOP)

or development of a Remedial Action Plan (RAP).

This SAP was prepared for Navy SouthDiv under Contract Task Order (CTO) 0037, for the
Comprehensive Long-term Environmental Action Navy (Clean Ili) Contract Number N62467-94-D-0888.
The scope of work requested by Navy SouthDiv under CTO 0037 had required a CAR be completed for
the subject locations. Revision recently made by the Florida legislature to Chapter 62-770, FAC, has
substituted the nomenclature “Site Assessment Report” for “Contamination Assessment Report” Yor

BRE/TLH-97-699/7648/2.1 1-1 CTO 0037
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investigations involving the release of petroleum products from petroleum distribution systems. Therefore,
as required by Chapter 62-770, FAC a SAR will be completed and submitted to the FDEP for review and

approval, based on the scope of work presented in this SAP.
1.2 FACILITY BACKGROUND

NAS Whiting Field is located in Santa Rosa County, which is in Florida's northwest coastal area,
approximately 7 miles north of Milton and 20 miles northeast of Pensacola (Figure 1-1). NAS Whiting
Field presently consists of two airfields separated by an industrial area. The instéllation is approximately
2,560 acres in size. Figure 1-2 presents the installation layout and the location of the sites (closed
oil/water separator and JP-5 fuel product line) at NAS Whiting Field.

NAS Whiting Fieid, home of Training Air Wing Five (TRAWING FIVE), was constructed in the early 1940s.
It was commissioned as the Naval Auxiliary Air Station Whiting Field in July 1943 and has served as a
naval aviation training facility ever since its commissioning. The field's mission has been to train student
naval aviators in the use of basic instruments; formation and tactic phases of fixed-wing, propeller-driven

aircraft; and basic and advanced helicopter operation.
1.3 OBJECTIVE

The objective of the proposed field investigation is to collect additional data to evaluate the extent of
petroleum hydrocarbons in subsurface soils and groundwater as identified during previous assessments
conducted for the study area (i.e., CAR for the oil/water separator and the Product Line Closure
Assessment report for the JP-5 product line for ASTs No. 2891 and No. 2892). Data collected during the
investigation will be used to prepare a SAR as required by Chapter 62-770.600, FAC and to evaluate if

remedial actions are required.

The SA field investigation will be conducted in accordance with the methods described in Chapter 62-770,
FAC (1997).

BRE/TLH-97-699/7648/2.1 1-2 CTO 0037
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2.0 SITE DESCRIPTION

The SA investigation activities will be limited to the vicinity of the oil/water separator for Tank
System 2933A and three areas where “excessively contaminated soil’ was identified in the
Product Line Closure Assessment Report completed for the pipeline system for AST No. 2891
and Tank No. 2892. Collectively, this study area will be referred to as the Site.

Qil/VWater Separator

Tank System 2993A is located approximately 200 feet east of Building 2993 in an earthen grassy
area which slopes to the east. Two 230,000-gallon above ground jet fuel tanks within concrete
containment and two small storage buildings are located within the vicinity.

Tank System 2993A consisted of an oil/water separator, a 500-gallon underground storage tank
(UST) used to store jet fuel, and sludge tank, as shown on Figure 2-1. In December 1996 the
oil/water separator, UST, and sludge tank were removed. The oil/water separator provided
secondary containment for overfills occurring at the 500-galion UST, and also received the rainfall
collected in a stormwater collection sump from runoff from a near-by Fuel Truck Parking area. At
the time the oil/water separator was removed the separator's drain pipe from the UST had been

physically isolated from the UST.
Product Pipeline

On March 27, 1996 a Closure Assessment was performed on a product pipeline system once
affiliated with two ASTs identified as Tank No. 2891 and Tank No. 2892. The product pipeline
distribution system layout is provided on Figure 2-2. The product pipeline system was taken out
of service through in-place closure. The AST facility and the associated product pipeline system

are located on the south side of Hornet Street at the NAS.

The section of the product pipeline system being investigated for the SA, will include pipeline
which begins at the pump st—ation facility located on Hornet Street, and extends in a southwesterly
direction along Hornet Street under Saratoga Street to an abandoned dispensing facility. The
pipeline was used to transport jet fuel stored in the ASTs to the dispensing facility.

The product pipeline section from the pump station to the dispensing facility consists of 10-inch

diameter metal pipe and is approximately 1315 feet in length. The product line maintains a

BRE/TLH-97-699/7648/2.1 2-1 CTO 0037
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consistent below gradient depth of approximately 3 feet except for an above ground junction
located at the southeast corner of Hornet Street and Saratoga Street and an exposed portion near

the pump station facility. The piping section is located within a relatively flat grassy surface area.

BRE/TLH-97-699/7648/2.1 2-4 CTO 0037
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3.0 PREVIOUS INVESTIGATIONS

Oil/WWater Separator

In September 1994, during an inspection of the oil/water separator system by the FDEP, free
product was observed in the northeast compliance well, one of four leak detection wells installed
in the vicinity of the oil/water separator unit. A Discharge Notification Form (DNF) filed for the
release listed the type of substance discharged as jet fuel. Product was removed from the well
and the system was taken out of service. The DNF form filed for the release is included in

Appendix A.

In May 1995, a CAR investigation was initiated to investigate the areal extent of petroleum
hydrocarbons in the groundwater and soil in the vicinity of the oil/water separator system (W.
Grady Swan, Inc. Project No. WGS95-0094). A soil hydrocarbon vapor assessment was
completed by advancing twenty one (21) soil borings (borings 1 to 21) to 5 feet below land surface
(bls) and two (2) deep borings (borings 22 and 23) to 31 feet bls and 45 feet bls in the vicinity of
the oil/water separator. Soil hydrocarbon vapor readings collected from soil samples indicated
‘excessively contaminated soil” as defined in Chapter 62-770, FAC for kerosene type fuel
releases. The “excessively contaminated soil” was identified from the land surface to
approximately 5 feet bis within an area radiating outward 10 to 15 feet from the oil/water
separator, and to a depth of 20 to 35 feet bis within and immediately adjacent to the oil/water
separator. To confirm the vertical extent of petroleum constituents in the soil, (as defined by OVA
data), samples were collected at borings 22 and 23 at depths of 29 to 31 feet bls and 45 feet bls,
respectively. These samples were analyzed for volatile organic halocarbons, volatile organic
aromatics, and polynuclear aromatic hydrocarbons. The results of the soil laboratory analysis
reported all parameters below the laboratory method detection limits.  Soil headspace
concentration contours and soil vapor profile data from the CAR are provided in Appendix B.

The CAR investigation identified a perched aquifer at approximately 4 to 10 feet bls beneath the
Site. Five monitoring wells were installed during the CAR investigation in May 1995 to determine
groundwater flow directioﬁ, hydraulic gradient, and the horizontal extent of groundwater
contamination in the perched aquifer. On June 2, 1995 groundwater samples were collected from
monitoring wells MW-1, MW-4, MW-5 and the southwest compliance well for Kerosene Analytical
Group parameters. The water quality results indicated the perched aquifer was contaminated with
dissolved hydrocarbons above FDEP target levels established in Chapter 62-770, FAC at the

BRE/TLH-97-699/7648/2.1 3-1 CTO 0037
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“source” location (MW-4). Groundwater quality concentration contours generated from the CAR

are provided in Appendix B.

The CAR investigation concluded that a thin localized perched aquifer underlies the area near the
oil/lwater separator. The perched aquifer is located near the surface and contains groundwater
only sporadically, primarily following heavy rainfall. Groundwater elevation contour maps and

monitoring well gauging data from the CAR are provided in Appendix B.

The CAR identified the source of contamination to be stormwater discharges from the Fuel Truck

Parking Area to the leaking oil/water separator.

In December 1996, the oil/water separator and sludge tank associated with the oil/water separator
system were removed. A 500-gallon UST located adjacent to the oil/water separator was also
removed. During removal of the oil/water separator, an IRA was conducted to remove
‘excessively contaminated soil” in the area of the oil/water separator. Approximately 34 cubic
yards of soil were removed from an excavation approximately 10 feet by 15 feet by 6 feet in depth.
A Closure form, IRA form and DNF filed at the time of system closure is inciuded in Appendix B.

Product Pipeline

On March 27, 1996, a Closure Assessment was performed on the product pipeline system once
affiliated with two ASTs identified as Tank No. 2891 and Tank No. 2892. The product pipeline
system was taken out of service through in-place closure (Jim Stidham & Associates, Inc., April,
1996).

As part of the Closure Assessment 52 soil borings were advanced to assess soil conditions for the
product pipeline system. Of these soil borings, 17 (SB-1 through SB-17) were advanced along
the product line extending from the dispensing area to the pump station facility; 20 borings (SB-18
through SB-38) were installed along the product line extending from the pump station to the ASTs:
seven borings (SB-39 to SB-45) were advanced adjacent to the rail loading area; five borings (SB-
46 through SB-50)-were installed around the dispensing area; and two additional borings (SB-51
and SB-52) were installed at the pump station facility. The soil borings were completed at depths
of 4 to 7 feet bls except at SB-33, SB-34, and SB-35, where the boring terminated at 12 feet bls,
20 feet bls, and 12 feet bls, respectively. Soil samples from the borings were collected at two foot
intervals and screened for hydrocarbon vapors. Results of the soil vapor screening identified
“excessively contaminated soil,” as defined in Chapter 62-770, FAC for kerosene type fuel

BRE/TLH-97-699/7648/2.1 3-2 CTO 0037
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release, at boring locations SB-1, SB-12, and SB-17. Borings SB-1, SB-12, and SB-17 are
located near the dispensing facility, pipe junction, and pump station facility, respectively. A DNF
was filed with the FDEP due to the detection of “excessively contaminated soil”. The DNF listed
the type of substance discharged as jet fuel with the cause for the leak identified as unknown.
The DNF, along with figures and tables identifying soil sample locations and corresponding
hydrocarbon vapor readings collected during the assessment, are included in the Closure

Assessment Report provided in Appendix C.

BRE/TLH-97-699/7648/2.1 3-3 CTO 0037
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4.0 SCOPE OF PROPOSED ASSESSMENT

The proposed scope of work will involve the installation of soil borings and monitoring wells to evaluate the
extent of petroleum compounds in the soil and groundwater within the study area. B&R Environmental
estimates that 40 soil borings and 16 monitoring wells will be installed. Approximately 10 soil borings and
four monitoring wells will be installed in the area of the former oil/water separator (Figure 4-1). In addition,
approximately 10 soil borings and four monitoring wells will be installed at each of the three locations
along the product line where “excessively contaminated” soil was identified during previous investigations
(Figure 4-2).

The assessment activities will take place in two phases. During the first phase (Phase 1) a soil
hydrocarbon vapor assessment will be performed using direct push technology (DPT), such as a
geoprobe, to install soil borings to delineate the horizontal and vertical extent of vadose zone soil
contamination and characterize the site geology. Soil samples at each boring location will be collected
and the headspace from each sample will be screened for hydrocarbon vapors using an organic vapor
analyzer (OVA). Three vadose zone soil samples which register the highest hydrocarbon vapor readings
will be retained for laboratory analysis. The samples will be analyzed for constituents of the Kerosene
Analytical Group as defined by Chapter 62-770. The samples will be used to confirm the OVA screening
data and provide quantitative data for petroleum hydrocarbon concentrations in areas where the highest
concentrations of petroleum hydrocarbons are suspected. Results of the soil hydrocarbon assessment
will be used to determine optimum locations and minimum number of groundwater monitoring wells

needed to characterize the groundwater dissolved hydrocarbon plume.

The second phase (Phase 2) will involve the installation of approximately 16 monitoring wells using the
hollow stem auger drilling technique to assess the distribution of dissolved hydrocarbons in the surficial
aquifer. Concurrent with this phase of work, groundwater samples will be collected from the newly
installed wells for analysis of Kerosene Analytical Group constituents as defined by Chapter 62-770, FAC.
Specific capacity tests will be performed on three of the monitoring wells to evaluate aquifer

characteristics.

The relative top of casing elevation and horizontal location of all the newly installed monitoring wells and
removal and disposal of investigative-derived waste generated during the Phase | and Phase 2 field
investigations will be performed as part of the Phase 2 field investigation. The horizontal locations of the
monitoring wells will be surveyed in accordance with the Florida Plane Coordinate System, UTM or base
coordinator grid system as deemed appropriate by the Navy's Remedial Project Engineer (RPM) and the

BRE/TLH-97-699/7648/2.1 4-1 CTO 0037
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Activity Public Works Office. The monitoring well top of casing elevations will be surveyed in accordance
with USGS NAD'83.

4.1 SOIL INVESTIGATION

The soil hydrocarbon vapor assessment borings will be advanced using DPT. This method of drilling is
preferred due to the subsurface lithology which is predominantly quartz sand within the upper 25 feet of
sediments underlying the study area. The use of DPT will also minimize the amount of soil cuttings

generated during boring activities.

Approximately 40 soil borings will be installed during the Phase 1 field investigation to assess the
horizontal and vertical extent of petroleum contamination in vadose zone soils. Soil samples will be
collected continuously from each boring to a depth of approximately 25 feet bls. Soil samples will be
collected using either a two foot or four foot sampler with plastic liners. Soil samples will be collected at
two foot intervals and screened for hydrocarbon vapors following procedures for headspace analysis as
prescribed by Chapter 62-770.200, FAC. The actual depths of the soil borings will be adjusted in the field
as necessary. If headspace field screening data or visual observations of the soil samples indicate soil
contamination extends below 25 feet bis, boring advancement will continue until the vertical extent of the
contamination has been defined or the depth exceeds the capabilities of the DPT method. If contaminated
soil is detected beyond the range of the DPT method, samples will be collected using a drill rig with split-
spoon sampling capabilities during Phase 2 of the investigation.

Each soil boring will be hand augured or pre-probed from the surface to four feet bls to ensure that no
underground utilities are present. The location of the proposed borings are provided on Figures 4-1, 4-2,
4-2A, 4-2B, and 4-2C.

If soil contamination is identified above FDEP target levels (soil hydrocarbon vapor readings greater than
10 ppm) at any proposed boring location, additional soil borings would be advanced to assess the areal
extent of soil contamination. It is assumed 40 soil borings will provide sufficient areal coverage to
delineate the soil contamination in the area of the oil/water separator and three areas along the product
pipeline where “excessively contaminated soil’ had previously been identified. At each study location (i.e.,
oil/water separator and three areas along the product pipeline where “excessively contaminated soil” was
previously identified) soil grab samples will be collected. The soil grab samples will be collected from
vadose zone soils which exhibited high, medium and low organic vapor readings. A total of 12 soil grab
samples will be collected during the DPT borings and retained for laboratory analysis of the Kerosene

Analytical Group parameters.
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In addition to the soil sampling proposed during the DPT soil assessment, a limited number of soil
samples will be collected during the installation of the monitoring wells. These additional soil samples will
be used to characterize the site lithology at greater depth and to verify that the vertical extent of
contamination has been defined. These samples will be limited to one monitoring well boring at each of
the four areas of the investigation. The borings will be sampled at 5-foot intervals from the depth of the
deepest DPT sample collected during Phase | to the proposed termination of the monitoring well boring. A
split-barrel sampler with a minimum diameter of 2-inches and at least 2 feet in length will be used to collect
the samples. The split-barrel sampler will provide sufficient sample for headspace analysis and lithologic
characterization. The samples will be collected following procedures presented in ASTM D 1586-84

included in Appendix E.

Each soil boring will be backfilled with Type 1 Portland Cement. All locations drilled through asphalt or
concrete will be completed with similar material and finished flush to existing grade. All soil samples
obtained from the borehole will be screened with an OVA and then collected for lithologic and/or chemical

analysis.

A lithologic description will be made of each soil sample collected and a completed log of each boring will
be maintained by the on-site geologist in accordance with Standard Operating Procedure (SOP) GH 1.5

included in Appendix D. At a minimum, the boring log will contain the following information:

e Sample Numbers and Types

e Sample Depths

e Sample Recovery/Sample Interval

e Soil Density or Cohesiveness

e Soil Color

* Unified Soil Classification System (USCS) Material Description

In addition, depths of changes in lithology, sample moisture observations, depth to water, OVA readings,
drilling methods, and total depth of each borehole should be included on each log, as well as any other

pertinent observations. An example of the boring log form is attached in Appendix D.
The site's lithology and soil quality will be assessed from soil samples collected during the soil

hydrocarbon vapor survey and from soil sampies collected during the drilling of the monitoring wells (see

Section 4.2.1).
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4.2 GROUNDWATER INVESTIGATION

It is anticipated that 16 monitoring wells will be required to assess the horizontal extent of dissolved
hydrocarbons in the area of the oil/lwater separator and three areas along the product pipeline where
“‘excessively contaminated soil” was identified . The installation of the water table monitoring wells will be
completed during the Phase 2 field investigation. The proposed monitoring well locations will be
determined based on spatial distribution of the soil hydrocarbon vapor readings generated from the Phase
| field investigation and the local groundwater flow pattern as identified in previous investigations
conducted at the Base. (i.e., Remedial Investigation Industrial Area Groundwater Investigation, Interim
Report (ABB ES 1996b), and Contamination Assessment Report for Site 2293A). The Navy and FDEP
will be contacted to discuss the locations of the proposed monitoring wells. Well installation permits will be

obtained from the Northwest Florida Water Management District prior to drilling activities.

4.2.1 Monitoring Well Installation

Monitoring wells will be installed using hollow-stem auger drilling methods. These wells will be used to
monitor groundwater quality and evaluate the horizontal extent of dissolved petroleum constituents in the
groundwater. Each boring advanced for monitoring well installation will be hand dug from the surface to
four feet bls using a post hole digger to ensure that no underground utilities are present. Monitoring wells
will be constructed of 2-inch ID, Schedule 40, flush-joint, PVC riser and flush-joint, factory siotted well
screen. Each section of casing and screen shall be National Sanitation Foundation (NSF) approved.
Screen siot size shall be 0.01 inch. Unless otherwise specified, the top of the screen interval will be
positioned approximately 5 feet above the water table. Screen sections will be 15 feet in length. After the
borings are drilled to the desired depth, (6-inch minimum diameter boring for 2-inch ID wells), the well will

be installed through the augers.

The lithology has been sufficiently characterized from previous investigations at NAS that a sieve analysis
of the soils is not needed in determining the type of sand pack and screen slot size for well completion.
Clean silica sand of U.S. Standard Sieve Size No. 20/30 will be installed as the filter sand pack for the
monitoring well. The sand pack will be set from 6-inches below the bottom of the screen to approximately
two feet above the top of the well screen. A one foot thick, secondary sand seal consisting of U.S.
Standard Sieve Size No. 30/65 will be placed on top of the filter sand. The well will be grouted to the
surface with a Type 1 Portland cement/bentonite slurry. The sand filter pack, sand seal, and grout will be
installed via tremied methods to insure proper setting of the well materials. The depths of all backfill

materials will be constantly monitored during the well installation process by means of a weighted
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stainless steel or fiberglass tape. The position of the top of the screen interval, sand pack and bentonite

seal may be adjusted as site conditions warrant (elevated water table, etc.)

Each monitoring well will be completed with an above ground locking stainless steel protective casing set
within a 3 feet by 3 feet cement apron. A detail of monitoring well construction is shown on Figure 4-3. All
locks supplied for the wells will be keyed alike. After installation, the ground surface and the top of the
PVC riser pipe will be surveyed to within 0.01-foot vertical accuracy using datum points as discussed

previously in Section 4.0.

A monitoring well construction diagram will be completed for each well installed. A sample of the

monitoring well construction form is provided in Appendix D.

The monitoring wells will be developed no sooner than 24 hours after installation to remove fine material
from around the monitored interval of the well. Wells will be developed by bailing and surging, or by
pumping, as determined by the field geologist. The pH, temperature, specific conductance and turbidity of
the purge water will be measured and recorded throughout development. Wells will be developed up to a
maximum of one hour or until these measurements become stable or the purge water is visibly clear.
Water quality stabilization will be determined using the following criteria: temperature +/- 1°C, pH +/- 1
unit, specific conductance +/- 10 umhos/cm and turbidity remains within a 10 Nephelometric Turbidity Unit

(NTU) range for 2 consecutive readings. Wells will be developed until approved by the field geologist.

4.2.2 Groundwater Sampling

Groundwater samples will be obtained from monitoring wells used in the assessment investigations in
accordance with B&R Environmental Comprehensive Quality Assurance Plan (FDEP Comp QAP Pian No.
870055). Prior to obtaining samples, water levels and total weil depths will be measured and the wells will
be purged using a low-flow submersible pump. Three to five well volumes will be purged. If wells are
purged dry with less than three well volumes removed, the water level in the well will be allowed to recover
at least 80 percent, then a sample will be collected. Field measurements of pH, temperature, specific
conductance and turbidity will be taken after each volume of water is purged. Stabilization of the above
parameters is defined in the previous paragraphs. If these parameters do not stabilize after three
volumes, up to five volumes will be removed. Before purging, a clear bailer or an oil water interface probe
will be used to check for free product. No samples will be collected from a well that exhibits measurable
free product. The thickness of the free product will be measured and recorded. Samples will be obtained
using a low-flow submersible pump. The samples will be transferred directly into the appropriate (pre-

preserved) sample bottles for analysis. Samples to be analyzed for volatile constituents shall be taken
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first and immediately sealed in the vial so that no headspace exists. The sample constituents analyzed
are summarized in Table 4-1. All pertinent field and sampling data shali be recorded using a groundwater
sample form, attached in Appendix D.

Groundwater samples will be collected from three select monitoring wells for field screening for dissolved
oxygen and ferrous iron, and laboratory analysis for nitrate, sulfate, and methane. These parameters will

be used to evaluate the sites potential for natural attenuation (intrinsic bioremediation).

4.2.3 Groundwater Level Measurements

Synoptic water level measurements will be taken from all monitoring wells at the sites within a 4-hour
period to minimize fluctuations due to changes in barometric pressure and/or infiltration of precipitation.
Static water level measurements will be measured from the north rim of the top of the PVC riser pipe using
an electronic water level indicator. The newly installed wells shall be notched and marked so that the
same point will be referenced for all measurements. The depth to water will be measured to the nearest
0.01 foot below the

top of the PVC riser pipe. Three consecutive water level readings will be recorded from the well to the
nearest 0.01 foot to assure an accurate water level is recorded. Water level measurements will be

recorded to the nearest 0.01 foot in the appropriate field log book.
4.3 AQUIFER TESTS

B&R Environmental will perform a specific capacity pumping test on three selected shallow monitoring
wells at the Site. Each specific capacity test will be performed by pumping the well at a constant rate and
measuring drawdown in the pumping well until the drawdown has stabilized. Static water levels in the
pumped well will be measured using an electronic data logger. Specific capacity of the aquifer will be
calculated from the test data and the aquifer transmissivity value estimated using methodology described
by Kasenow and Pare, 1995. A hydraulic conductivity value will be estimated based on the aquifer

transmissivity value and estimated aquifer thickness.
4.4 EQUIPMENT DECONTAMINATION
The equipment involved in field sampling activities will be decontaminated prior to and during drilling and

sampling activities. This equipment includes drill rigs, downhole tools, augers, well casing and screens,

and soil and water sampling equipment.
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TABLE 4-1
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY/INVESTIGATIVE DERIVED WASTE (IDW)
CHARACTERIZATION AND ANALYSES
OIL/WATER SEPARATOR AND PRODUCT PIPELINE INVESTIGATION
NAS Whiting Field, Milton, Florida
Analyte Propos?? Method Env. IDW Duplicate Rinsate Field Blank | Trip Blanks | Total Samples
) Samples Samles Samples Blanks (Aqueous) (Aqueous)
(Aqueous)
GROUNDWATER
VOH EPA 601 16 1 2 2 2 2 25
VOA EPA 602 16 1 2 2 2 2 25
PAH EPA 610 16 1 2 2 2 -0 23
LEAD EPA 239.2 16 1 2 2 2 0 23
TRPH FL-PRO 16 1 2 2 2 0 23
EDB EPA 504.1 16 1 2 2 2 0 23
Nitrate EPA 300 3 0 0 0 0 0 3
Sulfate EPA 300 3 0 0 0 0 0 3
Methane RSK SOPs 3 0 0 0 0 0 3
147 and 175
TOTAL 105 6 12 12 12 2 149
SOIL
VOH EPA 8010 0 1 0 0 0 0 1
VOA EPA 8020 12 1 0 2 0 0 15
PAH EPA 8100 12 1 0 2 0 0 15
Leachability EPA 1312 3 0 0 0 0 0 3
TRPH FL-PRO 12 1 0 2 0 0 16
8 RCRA Metals | 8 RCRA Metals 0 1 0 0 0 0 1
Total Halides EPA 5050/9056 0 1 0 0 0 0 1
TOTAL 39 6 0 6 0 0 51
1) Method referenced reflects FDEP requirements.
2 IDW sample numbers based upon disposing of 32 55-gallon drums (1 composite sample) of liquid and 96
55-gallon drums (1 composite sample) of soil.
All analyses are analyzed using standard 30-day laboratory turn around time.
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441 Major Equipment

All downhole drilling equipment used in the construction and sampling of the monitoring wells, including
downhole drill and sampling tools shall be steam cleaned prior to beginning work, between boreholes, any
time the drill rig leaves the drilling site prior to completing a boring, and at the conclusion of the drilling

program.

These decontamination operations will consist of washing equipment using a high-pressure steam wash
from a potable water supply and Alconox soap. Then the equipment will be rinsed with tap water. All
decontamination activities will take place at a predetermined location. Additional requirements for drilling

equipment decontamination can be found in SOP SA-7.1 included in Appendix D.

4.4.2 Sampling Equipment

All equipment such as trowels, bailers, and split spoon samplers used for collecting sampies will be
decontaminated prior to beginning field sampling and between sample locations. The following

decontamination steps will be taken:

» Tap water and Alconox or liquinox detergent rinse.

o Tap water rinse.

e Iftrace metals are to be sampled rinse with 10-15% reagent grade nitric acid (the nitric  acid
should not be used on steel sampling equipment).

* Rinse thoroughly with de-ionized, analyte-free water.

* Rinse with isopropanol

* Rinse thoroughly with de-ionized, analyte-free water

* Airdry.

e Wrap equipment in aluminum foil until use.

Field meters such as pH, conductivity and temperature instrument probes will be rinsed first with tap

water, then with de-ionized, analyte-free water, and finally with the sample liquid.

4.5 WASTE HANDLING

Drill cuttings from monitoring well installations, well development water, and purge water will be collected
and containerized in DOT approved (Specification 17C) 55-gallon drums. Each drum will be sealed and

labeled and left at a drum staging area pending groundwater analytical results and/or composite waste
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sample results for disposal. A waste staging areas will be established at the site location to store
investigative derived waste generated during the assessment investigation. A lined decontamination pad
will be constructed and used to collect the water from steam cleaning of drilling equipment Al

decontamination materials generated during the site investigation will be containerized for proper disposal.

4.6 SAMPLE HANDLING

Sample handling includes the field-related consideration concerning the selection of sample containers,
preservatives, allowable holding times and analysis requested. In addition, sample identification,
packaging, and shipping will be addressed. All sample handling procedures will be in accordance with
B&R Environmental's Comprehensive Quality Assurance Plan (CompQAP No. 870055).

The CompQAP address the topics of containers and sample preservations. A summary of bottle ware

requirements, preservation requirements, and sample holding times are provided in Table 4-2.

4.7 SAMPLE IDENTIFICATION

Each sample collected will be assigned a unique sample tracking number. The sample tracking number
will consist of a three-segment, alpha-numeric code that identifies the building number (the Site), sample
medium, location, the sampling event identifier (or sample depth in case of soil samples) and the QC
designation, if applicable. Any other pertinent information regarding sample identification will be recorded

in the field logbook.

The alpha-numeric coding to be used in the sample system is explained in the subsequent definitions:

NN(N or A) - (Building Designation)

AA - (Medium)

AANN - (Location)

NNN(N) - (QC Designation, if applicable)
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Summary of Analysis, Bottleware Requirements, Preservation Requirements, and Holding Times
NAS Whiting Field, Milton, Florida

Parameter Analytical Sample Preservation Maximum
Method Container Volume Holding Time (1)
Aqueous Samples
VOHs EPA Method 601 Glass Volatile Vial 40 ml Add HCl to pH < 2; Chill to 4 14 days
degrees Celcius
VOAs Plus MTBE EPA Method 602 Glass Volatile Vial 40 ml Add HCI to pH < 2; Chill to 4 14 days
degrees Celcius
1,2-Dibromomethane |EPA Method 504 Glass Volatile Vial 40 mi Add HCl to pH < 2; Chill to 4 28 days
degrees Celcius
PAHs EPA Method 610 Amber Glass 25L Chill to 4 degrees Celcius 7 days until extraction; 40 days to
analysis
Lead (total and EPA Method 239.2 High Density 500 ml Chill to 4 degrees Celcius 180 gays
dissolved) Polyethylene
TRPH FL-PRO Glass 1L Add HCI to pH < 2; Chill to 4 28 days
degrees Celcius
Nitrate EPA 300 High Density 100 ml Chill to 4 degrees Celcius 48 hours
Polyethylene
Sulfate EPA 300 High Density 100 mi Chill to 4 degrees Celcius 28 days
Polyethylene
Methane RSK SOPs 147 and 175 Glass Volatile Vial 40 ml Add HCL to pH 2, Chill to 4 NA
degrees Celcius

VOHs - Volatile Organic Halocarbons
VOAs - Volatile Organic Aromatics
MTBE - Methyl-tert-butyl-ether

HCI - Hydrochloric acid

PAHS - Polynuclear Aromatic Hydrocarbons

TRPH - Total Recoverable Petroleum Hydrocarbons
RCRA - Resource Conservation and Recovery Act
RSK SOP - EPA's Kerr Laboratory Standard Operating Procedure

NA - Not Available

(1) - Holding time is measured from date of sample collection to date of sample analysis.
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Table 4-2 (Continued)
Summary of Analysis, Bottleware Requirements, Preservation Requirements, and Holding Times
NAS Wihiting Field Milton, Florida
Parameter Analytical Sample Volume Preservation Maximum
Method Container Holding Time
Solid Samples
VOHs EPA Method 8010 Clear Wide Mouth 4 Chill to 4 degrees Celcius 14 days
Glass ounces
VOAs EPA Method 8020 Clear Wide Mouth 8 Chill to 4 degrees Celcius 7 days to extraction; 40 days to
Glass ounces analysis
RCRA Metals SW-846 Method 6010/7000 | Clear Wide Mouth 4 Chill to 4 degrees Celcius 180 days; except mercury 28 days
series Glass ounces
Lead 239.2 Clear Wide Mouth | 500 ml Chill to 4 degrees Celcius 180 days
Glass
PAHs EPA Method 8100 Clear Wide Mouth 8 Chill to 4 degrees Celcius 14 days to extraction; 40 days to
Glass ounces analysis
TRPH FL-PRO Clear Wide Mouth 4 Chill to 4 degrees Celcius 28 days
Glass ounces
Total Halides EPA Method 5050/9056 Clear Wide Mouth | 500 ml Chill to 4 degrees Celcius 28 days
Glass

VOAs - Volatile Organic Halocarbons

VOHs - Volatile Organic Aromatics

MTBE - Methyl-tert-butyl-ether

H2S04 - Sulfuric acid

HCI - Hydrochioric acid

PAHs - Polynuclear Aromatic Hydrocarbons

TRPH - Total Recoverable Petroleum Hydrocarbons

RCRA - Resource Conservation and Recovery Act

(1) - Holding time is measured from date of sample collection to date of sample analysis.
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Character Type:

A = Alpha

N = Numeric
Medium:
GW = Groundwater sample form a monitoring well

SS = Subsurface soil sample taken via soil boring

TW = Temporary well groundwater sample

Sample Location:
Subsurface soil sample locations (SS) will correspond to the boring number (i.e., SB02)
Groundwater sample locations (GW) will correspond to the well number (i.e, 58-1)

Temporary well groundwater sample locations (TW) will correspond to the temporary well

number (i.e, 58-TW1).
Sample Identifier:
For soil samples = Sample depth interval, in feet
For groundwater = Sampling round
QA Sample Designation:
D = Duplicate
F = Field Blank
B = Equipment Rinsate Blank

T = Trip Blank

For example, a groundwater sample collected from monitoring well MW-01 at Building 362 UST
would be designated as 362-GW-MWO01-001.
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A duplicate sample from that same well would be 362-GW-MW01-001D.

A subsurface soil sample taken from Monitoring Well Boring 01 at Building 362 UST, at a depth of
4 to 6 feet bls would be 362-SS-MW01-0406.

Information regarding sample fabels to be attached before shipment to a laboratory is contained
SOP SA-6.3 included in Appendix D. Examples of sample labels, chain of custody seals, and

chain-of-custody forms are included in Appendix D.

4.8 SAMPLE PACKAGING AND SHIPPING

Samples will be packaged and shipped in accordance with B&R Environmental's CompQAP
(FDEP Comp QA Plan No. 870055). The Field Operations Leader will be responsible for

completion of the following forms when samples are collected for shipping.

e Sample labels

e Chain-of-Custody labels

» Appropriate labels applied to shipping coolers
e Chain-of Custody Forms

e Federal Express Air Bills

4.9 SAMPLE CUSTODY

The chain-of-custody begins with the release of the sample bottles from the laboratory and must
be documented and maintained from that point forward. To maintain custody of the sample
bottles or samples, they must be in someone's physical possession, in a locked room or vehicle,
or sealed with an intact custody seal. When the possession of the bottles or samples is
transferred from one person to another it will be documented on the field logbook and on the

chain-of-custody. An example of a chain-of-custody record is provided in Appendix D.

410 QUALITY CONTROL (QC) SAMPLES

In addition to periodic calibration of field equipment and appropriate documentation, quality control
samples will be collected or generated during environmental sampling activities. Quality control
samples include field blanks, field duplicates, field replicates, and trip blanks. Each type of field

quality control sample is defined as follows:
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Rinsate Blank - Rinsate blanks are obtained under representative field conditions by running
organic free water through sample collection equipment (bailer, split-spoon, etc.) after
decontamination and placing it in the appropriate containers for analysis. Rinsate blanks will be
used to assess the effectiveness of decontamination procedures. Rinsate blanks will be collected
for each type of non-dedicated sampling equipment used and will be submitted as shown in Table
4-1.

Field Duplicate - Field dupficate(s) are two water samples collected independently at a sample
location during a single act of sampling under representative field conditions. Field duplicates
sample frequencies are provided in Table 4-3. The duplicates shall be analyzed for the same

parameters in the laboratory as indicated in Table 4-1.

Trip Blanks - Trip blank(s) will be prepared at the laboratory facility and will accompany the
VOA/VOH vials to the sampling site and back to the laboratory. Trip blanks are not required by
the FDEP unless 10 or more volatiles samples are collected during a given sampling event. Trip

blank sample frequency are provided in Table 4-3.
4.1 FIELD MEASUREMENTS
Certain field measurements will be recorded during sampling activities including groundwater

temperature, pH, specific conductance and turbidity. Instruments used in the field to record this

data and additional instruments will be calibrated according to the procedures described below.

4111 Parameters
o Air monitoring - OVA
. Temperature - Temperature probe
. Specific conductance - Specific conductance meter
. pH - pH meter
. turbidity - turbidity meter
. Depth to water table - interface probe
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TABLE 4-3
QUALITY CONTROL SAMPLE FREQUENCY
NAS WHITING FIELD, MILTON FLORIDA

Number of Precleaned Field-Cleaned Trip Blank Duplicate
Samples Equipment Blank Equipment Blank (VOCs)
10+ minimum of one, minimum of one, one per cooler minimum of one,

then 5% then 5% then 10%
5-9 one* one* not required one
<5 one* one* not required not required

*Note: For nine or fewer samples, a precleaned equipment blank and/or a field-cleaned equipment blank is
required. A field-cleaned equipment blank must be collected if equipment is cleaned in the field.
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4.11.2 Equipment Calibration

The electronic water-level indicator will be calibrated prior to mobilization and periodically at the
discretion of the Field Operations Leader. The remaining instruments will be calibrated daily

and/or according to the manufacturer's operation manual.

Calibration will be documented on an Equipment Calibration Log as shown in Appendix D. During
calibration, an appropriate maintenance check will be performed on each piece of equipment. If
damaged or defective parts are identified during the maintenance check and it is determined that
the damage could have an impact on the instrument's performance, the instrument will be

removed from service until defective parts are repaired or replaced.

4.11.3 Equipment Maintenance

Measuring equipment used in environmental monitoring or analysis and test equipment used for
calibration and maintenance shall be controlled by established procedures. Measuring equipment
shall have an initial calibration and shall be recalibrated at scheduled intervals against certified

standards.

B&R Environmental maintains a large inventory of sampling and measurement equipment. In the
event that failed equipment cannot be repaired, replacement equipment can be shipped to the site

by overnight express carrier to minimize downtime.

412 FIELD QA/QC PROGRAM
4121 Control Parameters

Field control parameters and limits, which address various field blanks and duplicate samples, are
described in Section 4.10 QC Samples. Control checks and sampling frequency are also

presented in Section 4.10.

4.12.2 Control Limits

QA/QC specifications for field measurements are summarized on Table 4-4. This table shows

control parameters to be assessed, control limits, and corrective actions to be implemented.
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FIELD QA/QC SPECIFICATIONS
NAS WHITING FIELD, MILTON, FLORIDA
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Analysis Control Parameter Control Limit Corrective Action
Air monitoring using an | Daily check of Calibration to Recalibrate. If unable
organic vapor analyzer | calibration of FID manufacturer's to calibrate, replace.
(FID) specifications
pH of water Continuing calibration pH=7.0+0.1 Recalibrate. If unable to
check of pH 7.0 buffer calibrate, repiace
electrode.
Specific conductance Continuing calibration + 1% of standard Recalibrate.
of water ' check of standard
solution

Temperature of water Check against NIST +0.1°C at two different
precision thermometer | temperatures

Reset thermistors in
accordance with
manufacturer's
specifications; dispose
of inaccurate

thermometer.
FID - flame ionization detector
NIST — National Institute of Standards and Technology
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The B&R Environmental representative on site at each well and boring will confirm measurements
of total depth of holes, dimensions and placement of well screens and casings, and volume and
placement of filter pack and grout materials by independent measurement. The Field Operations
Leader will examine field laboratory records and field log books on a weekly basis during field
activities.

4123 Corrective Actions

The need for corrective actions may become apparent during surveillance of field activities,
procurement of services and supplies, or other operations that may affect the quality of work. The
identification of significant conditions adverse to quality, the cause of the conditions, and the
corrective actions shall be documented and reported to the appropriate levels of management.
The B&R Environmental TOM will have overall responsibility for implementing corrective actions,
and must identify those from initiating corrective action to remedy immediate effects of the

problem.

The corrective action program covers the analysis of the cause of any negative findings and the
corrective actions required. This program includes the investigation of the case of significant or
repetitious unsatisfactory conditions relating to the quality of sampling service, or the failure to

adhere to required quality assurance practices such as Standard Operating Procedures.
413 RECORD KEEPING

In addition to chain-of-custody records associated with sample handling, packaging and shipping,
certain standard forms will be completed for sample description and documentation. These shall
include sample log sheets (for soil and groundwater samples), daily record subsurface

investigation reports, and logbooks. An example of these forms can be found in Appendix D.

A bound/weatherproof field notebook shall be maintained by each sampling event leader. The
field team leader or designee, shall record all information related to sampling or field activities.
This information may include sampling time, weather conditions, unusual events (e.g., well

tampering), field measurements, descriptions of photographs, etc.
A site logbook shall be maintained by the Field Operations Leader. The requirements of the
logbook are referenced in Appendix D. This book will contain an summary of the day's activities

and will reference the field notebooks when applicable.
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Each field team leader who is supervising a drilling subcontractor activity must complete a Daily
Record Subsurface Investigation Repoft (DRSIR). ‘The DRSIR documents the activities and
progress of the daily drilling activities. The information contained within this report is used for
billing verification and progress reports. The driller'sb signature is required at the end of each
working day to verify work accomplished, hours worked, standby time. and material used. An

example of this form is provided in Appendix D.

At the completion of field activities, the Field Operations Leader shall submit to the Project
Manager all field records, data, field notebooks, logbooks, chain-of-custody receipts, sample log

sheets, drilling logs, daily logs, etc.
414 SITE MANAGEMENT AND BASE SUPPORT

B&R Environmental will perform this project with support from the Navy. This section of the Work
Plan describes the project contacts, support personnel, project milestones and time frames of all

major events.

Throughout the duration of the investigation activities, work at the NAS will be coordinated through

SouthDiv and NAS personnel. The primary contacts are as follows:
1. SouthDiv Engineer in Charge
Mr. Nick Ugolini
(803) 820-5596
2, NAS Officer in Charge

Mr. Jim Holland
(850) 623-7181 ext 49

4.141 Support From NAS

The following support functions will be provided by NAS personnel

. Assist B&R Environmental in locating underground utilities prior to the

commencement of drilling operations.
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. Provide existing engineering plans, drawings, diagram, files, etc., to facilitate
evaluation of the Sites under investigation.
. Provide all historical data, background geological and hydrogeological
information, and initial site investigation documents.
4.14.2 Assistance From NAS
NAS personnel will aid in arranging the following:
. Personnel identification badges, vehicle passes, and/or entry permits.
. A secure staging area (approximately 1,000 square feet) for storing equipment
and supplies.
. A supply (e.g., fire hydrant, stand pipe, ect.) of large quantities of potable water
for equipment cleaning etc.
. As required, provide escorts for contract personnel working in secured areas (all
contract personnel working at the Naval Base will be U.S. citizens).
. Establish a decontamination area and waste staging area located adjacent or

near the study area.

4143 Support From B&R Environmental

The project will be staffed with personnel from the B&R Environmental Tallahassee, Florida office.
During field activites, B&R Environmental will provide a senior level geologist and/or staff

geologist, and equipment technician.

Mr. Paul Calligan, P.G., is the Task Order Manager (TOM) for CTO 0037 and will be the primary
point of contact. He is responsible for cost and schedule control as well as technical performance.
Mr. Calligan is a Florida Licensed Professional Geologist and will serve as the TOM and will
provide senior level review and oversight during field activities. Mr. Calligan will be the primary

point of contact for the Field Operations Leader.
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4144 Contingency Plan

In the event of problems which may be encountered during site activities, the SouthDiv point of
contact will be notified immediately, followed by the B&R Environmental TOM and the NAS point
of contact. The TOM will determine a course of action so as to not interfere with the schedule or
budget. All contingency plans will be approved through the SouthDiv point of contact before being

enacted.
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5.0 PROPOSED LABORATORY ANALYSIS

Soil samples will be collected from borings conducted during the soil hydrocarbon vapor
assessment (Phase | field investigation) and groundwater samples will be collected from newly
installed monitoring wells (Phase 2 field investigation). The groundwater and soil samples will be
collected for laboratory analyses and analyzed in accordance with parameters as identified in
Chapter 62-770.600, FAC (see Sections 5.1 and Section 5.2 below for specific sampling

requirements regarding soil and groundwater).

5.1 SOIL INVESTIGATION

Three soil samples will be collected and analyzed for constituents in the Kerosene Analytical
Group as defined by Chapter 62-770.600, FAC. Parameters within these groups are identified on
Table 4-1. The soil samples will be collected from the three borings which exhibited the highest

headspace readings during the soil hydrocarbon vapor assessment.
5.2 GROUNDWATER INVESTIGATION

Groundwater samples will be collected from each newly installed permanent monitoring wells and
analyzed for parameters in the Kerosene Analytical Group in accordance with Chapter 62-
770.600, FAC. Groundwater samples will also be collected from three select monitoring wells for
field screening for dissolved oxygen and ferrous iron. Laboratory analysis for nitrate, sulfate, and
methane will also be performed on the. samples. The field screening data and parameters
analyzed from select well samples will be used to provide data to evaluate the potential for natural
attenuation of petroleum constituents to occur at the site through intrinsic bioremediation. A
groundwater environmental sampling summary and a summary of Investigative Derived Waste

sample parameters are summarized in included in Table 4-1.
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6.0 PROPOSED SCHEDULE

Phase 1 of the field work is proposed to begin in early November, 1997 and take approximately 10
days to complete. Phase 2 work is anticipated to begin in early to mid December, 1997 and take
approximately 24 days to complete. Phase 2 of the field work will begin immediately upon
approval of the permanent monitoring well locations by the FDEP and the Navy, following review
of Phase | soil hydrocarbon vapor assessment data. The SAR will be completed and submitted to
the Navy for review approximately 40 days after receipt of the laboratory analysis from the Phase

2 sampling activities.

If necessary, a post SA meeting will be held and a Responsibility Assignment Matrix (RAM)
developed to establish responsibilities for implementation of remedial action. Several remedial
action options will be discussed with the Remedial Action Contractor (RAC) during the meeting
and the most appropriate method for site remediation will be selected. Based on the selected
remedial action, specific responsibilities for implementation of the remedial action will be
delegated between B&R Environmental and the RAC. The Remedial Action Plan developed for
the site will be based on the remedial action options discussed during the RAM meeting.
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APPENDIX A

DISCHARGE NOTIFICATION FORM (OIL/WATER SEPARATOR)



R U ST

DER Form o__17-701800(1)

Florida Department of Environmental Regulation (e~ Diacharge Reponing Form
Osie_Dec .

#/ Twin Towers Officc Didg. ® 2600 Blair Stonc Road ® Tallahassce, Florida 32399-2400 | ST0er 10.19%9

OFR A Ho

iFee0 o by DER)

Discharge Reporting Form

.Use this form to notily the Department of Environmental Regulation ol.

—

1.

C 2

L

L

- e

i

3

Resulls of tank lightness lesting that exceed allowable tolerancos within ton days of receipt of test result.
Pelroleum discharges exceeding 25 gallons on pervious surfaces as described in Soction 17-761.460 F.AC. within one working day of discovery.

Hazardous substance (CERCLA regulaled), discharges exccedind appbcable reportable quantities established in 17-761.460(2) FA.C., within
one working day of the discovery.

Within one working day of discovery of suspecled releases conlirmed by: (a) released regulaled substances or pollutants discovered in
the surrounding area, (b) unusual and unexplained storage system oporaling conditions, (c) monitoring results from a leak detection method
or from a tank closure assessment that indicate a release may have occurred, of (d) manual lank gauging rasults for tanks of S50 gallons
or less, exceeding len gallons per weekly lest or five gallons averaged over four conseculive weekly lests.

Mail to the DER District Office in your aroa histed on the reverse side of this form

PLEASE PRINT OR TYPE
Compilete all apphcable blanks

DER Facility 1D Nurmiber: 218516386 2. Tank Number; _ 2493 A 3. Dae;_9-21- q4-
Facility Name: Niba S WwWhlimiwt G‘.’ EielD

Facility Owner or Operator: _&b_g&_\m&_‘z__éo'zp WA

Facilty Address: 1151 WSS \AJo<P STAEET M\LT‘D&LJF'(’ 22S570-68S"

Telephone Number; (104 ) G 23~ 7265 County ... 2T Posa

Mailing Address: DAL
5. Dale of receipt of test results or discovery: S}~ 21 = 44 month/daylyear
6. Method of initial disCovery. (circic one only)
A. Liquid detector (automalic or manual) D. Emplying and Inspeclion. F. Vapor or visible signs of a discharge in the vicinity.
B. Vapor detector (automalic or manual) €. Inventory control. G. Closure: {explain)
. Tigh ' ther: _ PPobucTs v
C. Tightness test (underground lanks only). 6)0 r frelur I =

a— -

7. Estimated number of gallons discharged: JJ»LL&M_H £ g
s S TraIC TRLEN AUT oF
8. What pant of storage syslem has leaked? (circlo all that apply) A Oispenser B P'DJ C. Fitting O Tank nknown
9, Type of regulated substance discharged. (circle one)
A. leaded gasoling 0. vehicular diosol L. uscd/wasio od V. hazardous substance includos peslicides, ammonia,
B. unicaded gasoline F. aviaton gas M. diosol chlonno and dervatives (write in name or Chemical Abstract
: Service CAS number)
C. gaschol @;el fuel O. newfudo ol .
. . 2. other {wrile in name)
10. Cause of leak. (circle all that apply) '
o nknown C. Loose connection E. Puncture G. Spill 1. Other (specily) ——— o
8. Split D. Corrosion F. Installation falure H. Overill

11,

[ p—

Type of financial responsibility. (circle one)
A. Third party insurance provided by the stale insurance contractor @ol applicable b
B. Sell-insurance pursuant to Chapter 17:769.500 FAC. D. None

. To the best of my knowliedge and beile! all Informatlon submitted on this form l/tu;’ sccurate, and complete.
\

7

Printed Name of Owner, Operator or Authorized Representative Signature of Owner. Operator or Authorized Representative



APPENDIX B

SITE 2993A CONTAMINATION ASSESSMENT REPORT DATA

¢ Soil Vapor Headspace Concentration Maps

» Groundwater Quality Concentration Maps

¢ Groundwater Elevation Contour Maps

¢ Table of Survey and Monitoring Data

¢ Table of Soil Vapor Profile

¢ Discharge Notification Form, Initial Remedial Action Form,
and Closure Assessment Form for Oil/Water Separator
Closure
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TABLE 2
SURVEYING AND MONITORING DATA
N.A.S. WHITING FIELD

SITE 2993A
MILTON, FLORIDA
PROJECT NUMBER: WGS 95-0094
WELL NUMBER CASING DEPTH TO RELATIVE GW
ELEVATION (FT) FLUID (FT) ELEVATION (FT)
MAY 23, 1995
158.10 4.45 153.65
160.00 9.53 150.47
157.80 3.95 153.85
159.50 453 154.97
158.75 4.59 154.16
cw 158.94 4.63 154.31
159.27 4.22 155.05
NW/CW 159.94 7.06 152.88
SW/CW 159.83 8.98 150.85
JUNE 20, 1995
158.10 DRY -
160.00 DRY -
157.80 DRY -
159.50 5.50 154.00
158.75 493 153.82
158.94 DRY -
159.27 8.50 150.77
NW/CW 159.94 9.03 150.91
SW/ICW 159.83 DRY -
LEGEND:
= MONITOR WELL

TBL3CAR.SAM




TABLE 4

PROJECT DATE: 5/15/95
W:.BSEA\}\?E SXVAN;' ' NtC- NAS WHITING FIELD PROJECT # WGS 95-0094
- Jackson Stree SOIL VAPOR PROFILE )
Pensacola, Florida 32505 NAS WHITING FIELD Fo xmﬁscﬁmmggﬁgt ed 1o
(904) 432-5766 MILTON, FLORIDA 100ppm & 9000ppm Methane in Air
Mixtures( Unless otherwise noted)

TABLE 4

RESULTS OF SOIL VAPOR HEADSPACE CONCENTRATIONS

BLS = Below land surface ® PPM! = Totaj Vapor Concentration * PPMf = Fillered Vapor Concentration ® PPMc = Carrected Vapor Concentration

‘LOCATION DEPTH (FT. BLS)| PPMt PPMf PPMc
SB1 wo 1 1,490 295 1,195
worwT 3 3,000 894 2,106
worwT 3.5 (Top of tank) >10000 >10000 >10000
SB2 1 <0.1 <0.1 <0.1
worwT 3 2,490 544 1,946
wo 5 >10000 >10000 >10000
SB3 1 20 <0.1 20
WT 3 <0.1 <0.1 <0.1
wo 5 1,400 15 1,385
SB4 1 5 <0.1 5
WO/WT 3 580 50 530
wo 5 >10000 >10000 >10000
SB5 1 <0.1 <0.1 <0.1
wT 3 <0.1 <0.1 <0.1
5 <0.1 <0.1 <0.1
SB6 1 2 <0.1 2
wT 3 <0.1 <0.1 <0.1
5 1 <0.1 1
SB7 2 <0.1 <0.1 <0.1
wT 3 55 1 54
wo 5 1,190 20 1,170
SB8 1 <0.1 <0.1 <0.1
wT 3 <0.1 <0.1 <0.1
5 15 10 5
SB9 1 <0.1 <0.1 <0.1
wT 3 1 <0.1 1
5 5 <0.1 5

WO = WEATHERED PETROLEUM ODOR, NO =NO ODOR, WT = WATER TABLE, SB = SOIL BORING, MW=MONITOR WELL




TABLE 4

PROJECT DATE: 5/15/95
Wé gmj SXVANQ: o | NtC- NAS WHITING FIELD PROJECT # WGS 95-0004
- Jackson Stree SOIL VAPOR PROFILE UMENT .
Pensacola, Florida 32505 NAS WHITING FIELD Foxbolﬁscgm wSGCI'éflﬁgied to
(904) 432-5766 MILTON, FLORIDA 100ppm & 9000ppm Methane in Ajr
Mixtures( Unless otherwise noted)
TABLE 4 cont'd
RESULTS OF SOIL VAPOR HEADSPACE CONCENTRATIONS

BLS = Below land surface » PPMt = Tolal Vapor Concentration ® PPM! = Filtered Vapor Concentration

* PPMc = Corrected Vapor Concentration

"‘LOCATION DEPTH (FT. BLS)| PPMt PPMf PPMc
SB10 1 <0.1 <0.1 L <0.1
wT 3 <0.1 <0.1 <0.1
wo 5 1,994 <0.1 1,994
SB11 1 10 <0.1 10
wT 3 <0.1 <0.1 <0.1
5 <0.1 <0.1 <0.1
SB12 1 <0.1 <0.1 <0.1
wT 3 <0.1 <0.1 <0.1
wo 5 1,195 290 905
SB13/MW1 1 <0.1 <0.1 <0.1
Wt 3 <0.1 <0.1 <0.1
5 <0.1 <0.1 <0.1
SB14 1 <0.1 <0.1 <0.1
wT 3 <0.1 <0.1 <0.1
5 <0.1 <0.1 <0.1
SB15 1 <0.1 <0.1 <0.1
WOWT 3 1,499 440 1,059
wo 5 >10000 >10000 >10000
SB16 1 <0.1 <0.1 <0.1
wT 3 1 <0.1 1
wa 5 220 5 215
SB17 1 <0.1 <0.1 <0.1
wT 3 3 <0.1 3
WO 5 210 10 200
SB18/MW2 1 <0.1 <0.1 <0.1
wT 3 <0.1 <0.1 ~-<0.1
5 <0.1 <0.1 <0.1

WO = WEATHERED PETROLEUM ODOR, NO = NO ODOR, WT = WATER TABLE, SB = SOIL BORING,

MW=MONITOR WELL
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TABLE 4
PROJECT '| DATE: 5/15/95
W:;SE’C\I?K S\IiVAN'S\jt' 'NtC- NAS WHITING FIELD PROJECT # WGS 95-0094
- Jackson oStree SOIL VAPOR PROFILE UME )
Pensacola, Florida 32505 NAS WHITING FIELD - FoxbéNmS(;Ievﬁmry lo};qclé:lcjzaslilr)aied o
(904) 432-5766 MILTON, FLORIDA 100ppm & 9000ppm Methane in Air
Mixtures( Unless otherwise noted)

TABLE 4 cont'd

RESULTS OF SOIL VAPOR HEADSPACE CONCENTRATIONS

BLS = Below land surface ®* PPMi = Total Vapor Concentration ® PPMf = Filtered Vapor Concentration ® PPMc = Corrected Vapor Concentration

‘LOCATION DEPTH (FT. BLS) PPMt PPMf PPMc
SB19/MW3 1 <0.1 <0.1 <0.1
wT 3 <0.1 <0.1 <0.1
_ 5 <0.1 <0.1 <0.1
SB20/MWS5 1 <0.1 <0.1 <0.1
WT 3 <0.1 <0.1 <0.1
5 <0.1 <0.1 <0.1
" SB21 1 <0.1 <0.1 <0.1
wT 3 39 <0.1 39
5 <0.1 <0.1 <0.1
Results of Soil Vapor Headspace Analysis Collected from Split Spoon Samples during deep dill sampling at SB22 and SB23 locations
SB22 (wo) 9-11 200 13 187
wo 14-16 130 43 87
Faint odor 19-21 90 15 75
24-26 7 <0.1 7
29-31 3.5 <0.1 3.5
SB23 10 340 140 200
15 100 20 80
20 12 10 2
25 340 8 332
30 140 <0.1 140
35 70 <0.1 70
40 10 <0.1 10
45 2 <0.1 2
Results of Borchole Vapor Background Scan using Trace-techtor Catalytic Combustible Gas Indicator
SB1 3.5 580
SB2 5 140
SB3 5 300
SB4 5 180
SBS 5 4




TABLE 4

PROJECT DATE: 5/15/95
Wégm\jasc‘gé:‘;; ; ':tC- NAS WHITINGFIELD | PROJECT # WGS 95.0094
Pensacola, Florida 32505 SO,F;SV\;“}E?&é’ ToILE Pty ﬁmﬁgﬁ& s
(904) 432-5766 MILTON, FLORIDA 100ppm & 9000ppm Methane in Air
Mixtures( Unless otherwise noted)
TABLE 4 cont'd
Results of Borehole Background Scan (Cont.)
Sample Location Depth (FT-BLS) Vapor Concentration in ppm

SB6 5 8

SB7 5 140

SB8 5 12

SB9 5 6

SB10 5 240

SB11 5 6
SB12 5 260
SB13 5 ‘10

SB14 5 8
SB15 5 1,600
SB16 5 60

SB17 5 40
SB18 5 8
SB19 5 8
SB20 5 8
SB21 5 7

37.
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m, DEA Form #__17-701.900(1)

1‘; Florida Department of Environmental Refulation |temis2ecam feponing Fom -
? Chechve Date_C¥COMber 10, 1990
Twin Towers Office Bldg. ® 2600 Dlair Sione Road ® Tullahassce, Floriva 32399-2400 ~

4 A ! . .
\ S - (- - ) oea s e (Fded » by DER)
- Ao not . ool

Discharge Reporting Form

Use this form to notily the Department of Environmental Regulation of.

1.

2.

3

. Facility Name: ;LJ_Q_LMZQJILE_E;_F:.LE_QQ

Results of tank lightness testing that exceed aliowable tolerances within ton days of receipt of lest resull.
Petroleum discharges exceeding 25 gallons on pervious surfaces as described in Section 17761.460 F.AC. within one working day of discove:y

Hazardous substance (CERCLA regulated), discharges exceeding appbcable reportable quantities established in 17-761.460(2) FA.C.. wi* i
one working day of the discovery.

Within one working day of discovery of suspecled releases confitmod by: (a) released regulated substances or pollutants discovered it
the surrounding area, (b) unusual and unexplained storage system oporaling conditions, (€) monitoring resulls irom a leak deteclion metl ¢
or from a tank closure assessment that indicate a release may have occurred, or (d) manual 1ank gauging results for tanks of 550 gal «
or less, exceeding len gallons per weekly lest or five gallons averaged over four consecutive weekly lests.

Mail to the DER District Office in your area hsted on the reverse side of this form

PLEASE PRINT OR TYPE
Complele all apphcable blanks

DER Facility ID Number: 518516386 2. Tank Number: _ 24923 A 3. Date: q-21-94

Facility Owner or Operator: ___Pupstle  Winpk o Oemcen, .

Facilty Address: [0S0 WS \AWa<pP SOTAESET Mol ol B 32570-6%
Telephone Number: (104 ) Cr23- 72L& County ... Dot o, -
Mailing Address: DA NI 'l
5. Date of receipt of test results or discovery: 1~ 21 - 44 month/dayly u
6. Method of initial discavery. {circle one only) .
A. Liquid detector (automatic or manual) D. Emplying and Inspeclion. F. Vapor or visible signs of a discharge in the vicir y.
B. Vapor detector (automatic or manual) E. Inventory control. G. Closure: (explan’
C. Tightness test (underground tanks only). - @Olhcr jP-aD JTIT vva
9 ( ¢ Y) ou To A. vv-e' U
7. Estimated number of gallons discharged: _HM -
Tl Thkes T 0F ec
8. What part of storage syslem has leaked? (circle all that apply) A Dispenser B. Pnpé C. Fiting D. Tank nknown
9. Type of regulated substance discharged. (circlo one) .
A. leaded gasoling O. vohicular diosol L. uscd/wasto od V., hazardous substance inciudos pesticides, ammonia.
B. unicaded gasoline F. aviation gas M. diosol chlonne and denvatives (write in name or Chemical Abst™ct
C. gasohol @jel fuel 0. newllube o Service CAS number) -
. . Z. other (wrile in name)
10. Cause of leak. (circle all that apply) ' o
6 nknown C. Loose connection E. Punclure G Spill __________ I. Other (specily)
8. Spiit D. Corrosion F. Installation failuro H. Overill

1. Type of financial responsibility. (circle one)

A. Third party insurance provided by the state insurance conttactor @40! applicable
B. Sell-insurance pursuant 1o Chapler 17.769.500 FAC. D. None

. To the best of my knowledge and bellet all Information submitted on % /u accurate, and complete. :
Cde  Rping € Havaic . Ad /(7é;7’7”’ -

Printed Name of Owner, Operator or Authorized Representative Sngnalurc ol Owner, Operator or Authorized Representaltit
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Discharge Reporting Form

se this form 1o nolily the Departrnent of Environmental Regulation of:

1.

2

Results of lank tighlness testing that exceed allowabla lolerances within ten days of receipt of lest result.

. Fetroleum discharges exceeding 25 pallons on pervious surlaces as described In Section 17.761.460 EAC. within one working day of discovery,

3. Hazardous substance (CERCLA regulated), discharges exceeding spplicable reportable quantilies established in 17-761.460(2) FAC., within
one working day of the discovery.

1. Within one working day of discovery of suspected releases conlirmed by: (a) released regulated substances or poliulants discovered in
the surrounding area, (b) unusual end unexplained storage system operaling conditions, (c) monitoring resulls from a leak detection method
of lrom a tank closure assessment that indicate a reloases may have occurred, or {d) manual tank gauging resulls lor lanks of 550 palions
or less, exceeding ten gallons per weekly test or five pallons sveraged over four conssculive weekly tests.

Mail 10 the DER District Office In your area lisled on the reverse tlde ol \his form
' PLEASE PRINT OR TYPE '
Complele all applicabls blanks

1. DER Facifity 10 Number: 2. Tank Number: ' 3 Date:_eny /31 /97

4. Facllity Name: __BLDG 2993
Faciily Owner or Operator: _BULK _FUELING _

Facilty Address: __WASP RD
Telephone Number: (909 )__ 623~ 24 Counly: _SANTA ROSA
Mailing Address: _ Q@ @lc¢ NigD Loaxgiey s, MAS W Hnr'.wc], Field MiLyon FL. 31570
5. Data of teceipt of test results or discovery: _ 91 [17 ] A1 ( Pyevigus Iy oqlas \:7 G. Swa 'V_\,_ month/day/year
- 8. Method of Initial discovery. (circle one only)
A. Liquid delector (automatic or manusl) D. Emptying and Inspection. F. Vapor or visible signs ol & dischargs in the vicinity
€) Vapor detaclor (automatic or manual) E. Invenlory control, @ Closure: (explain)
C. Tightness test (underground tanks only). H. 3ther: Conyarinayon NssessFr/T
o Qtey1T b . Swan 199
. 1. Estimated number ol gallons discharged: UNKNOWN_ Pw 16 Sea °9 | o
- 8. What part of slorage systom has leaked? (chcle aft that apply)  A. Dispenser B. Pipe C. Fitting D, Tank @ Unknown
9. Type of reguiated subslance discharged. (circle one)
A. leaded gasoling D. vehicular digssl L. used/waste oll V. hazardous substance Includes pesticides, ammonia,
B. unleaded gasoline  F. aviation pas M. diesel chlorine end derivatives (write In name or Chemical Abstract
C. gasohol @ ot tuet O. newflubs of Service CAS number)
. Z. other (write In name)
19, Cause of leak. {clicie all that apply)
Unknovm C. Loose connection E. Puncture Q. Spil L Other (specity)y
B. Spnt D. Corrosion F. Instaliation failure H. Overil
L. Type of financlal responsibility. {clicle one) :
A. Third party insurance provided by the elato Insurance contractor  ( C.)Not gpplicable
B. Sell-Insurance pursusnt to Chapter 17.789.5600 FAC. D. None
2. To the best of my knowledge and bellef all Information submitted on this Is true, sccurate,and complete.
LESLIE J NICHOLS M///%A/C -
Printed Name o Owner, Operator or Authotized Represgntative <__Spnature of OW/'Gr. Oferator Br Authorize-Representalive
p Anenn m:m qu; boet Cerir@ Dt Sourtwed Diwicr 3o Dongt Lomers Ot
'“W Ec >reigoa SQ:"Q! 288 " . Bte B Mo 4 P . Sute o Am § 0
L3 :oa’::{.) g.c e M’:;O;m:‘ ”; 1207 ‘8}::.:“%%’52,"39'&'7’ \,:::: :;i:é ::a:?:mr Fon u,-_.::rﬁ' ;’;m.mn m:.f mn rA\y.az x;:n
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PETROLEUM CONTAMINATION °
INITIAL REMEDIAL ACTION MOTIFICATION FORM

"his notification provides written confirmation of initial remedial
wction (IRA) as required by Chapter 17-770.300(5) and (8), Florida
\dministrative Code. Notification must be witltin three working
lays of initiation of an IRA. Upon completion of the IRA, an
Initial Remedial Action Report should be submitted.

L. Facility Name: BUILDING X A3

Facility Address: WH Jg1 N GFILELD NAVAL AIR STATION JAWLToa/ __, FL
DER Facility Number (if applicable): __

Date of Initiation of IRA: ©1/ [32./]999

ITI. FREE PRODUCT RECOVERY (Please provide brief responses.) NONE

A. Type of Product Discharged:
B. Estimated Quantity Lost:
C. Product Thickness in Wells,

gallons
Boreholes, Excavations, or
Utility 'Conduits (Attach Site Plan indicating locations
and depths):

D. Method of Product Recovery: teso ceeei.dy
E. Type of Discharge During Product Recovery: R
F.

Type of Treatment and Expected Effluent Quality from Any
Discharge: oo

Quantity and Disposal of Recovered Product:

ITI. SOIL EXCAVATION

Estimated Volume of Contaminated Soil Excavated (Attaéh
Site Plan indicating location of excavation(s) and soil
borings): ;ELﬂ;ig___ cubic yards (in place) _C See Clesvrc
Reporr Foy S kerch) .

FEB 19?1 . Florida Department of Envirormental Regulation



B. Type of Product in Soil: - J P 5

c. Method Used to Determine Excess Soil Contamination:

LA

T

Method of Treatment or Disposal of Contaminated Soil:
LAND FlL

IV. REPORTING

This notification should be .submitted to the appropriate Local
“rogram, if any, or to: ’

Florida Department of Environmental Regulation
Bureay of Waste cleanup

26500 Blair Stone Road
allahassee, Florida 32399-2400

— g/%@

~. 'erson Completing Form

< . . .
/- tle, Affiliation i

8 1991

Florida Department of Envirormental Regulation

-~

- = ~———r—y



PETROLEUM CONTAMINATION
INITIAL REMEDIAL ACTION REPORT FORM

An Initial Remedial Action report, summarizing the initial
remedial action (IRA), should be prepared to satisfy the
requirements of Chapters 17-770.630(1)14; 17-773.500(1)(a)4; and
17-773.500(2) (a)4, Florida Administrative code, (FAC). This form

may be used for the IRA report. The report should be sent to the
appropriate local program and: : ' ‘

Florida Department of Environmental Regulation
Bureau of Waste Cleanup :

Engineering Support Section’
2600 Blair Stone Road
Tallahassee, FLL 32399-2400

I. FACILITY NAME: _ pulLDING 4. 2993 '
Fecllity Address: WASP.RL WNASIHITING FIELD hiren FL
DER Facility Number (if applicable): .. *-_ .
Date IRA Initiated: 1 /24 //99C Date IRA Completed: e /)y /19.9h

II. FREE PRODUCT RECOVERY NONE

A. Type(s) of Product Discharged:

B. Quantity
1. Estimated Gallons Lost: .
2. .Gallons Recovered: .,. .- through . v . (date)

3. Attach Exhibit Indicating Amount of Product Recovered,
DPates and cumulative Totals.

c. Attach a Scaled site Plan, Indicating the Locations and'
- Product Thickness in ‘Wells, ! Boreholes, Excavations, or

Utility conduits and Wells Utilized for Recovery of Free
Product. o '

N e ...

D. Method of Product Recoverf: . otm e =

E. Type of Discharge Duriﬁg Product Recoveryé

© MAY 1992 . Florida Department of Environmental Regulation



I1T.

NOTE:

‘Attach Written Proof of Proper, Disposal of

Type of Treatment, i.e.,.oil/Water Separator:

o
’l

A3

Recovered
Product:

SOIL EXCAVNTION

NOTE: Soil shall be defined as excessively contaminated
using the procedure stated in Chapter 17-770.200(2), FAC.
Representative soil sampling shall be performed as close to
the time of excavation as possible, but at no time shall
exceed three (3) months prior to the start of excavation.
Stockpiled soils greater than thirty (30) days on site
waiting for treatment -and disposal, muet . be re-sampled

immediately  prior to disposal to assure.soils are still
excessively contaminated. ‘

If soll sampling data indicates that the amount of solil that
is . excessively contaminated exceeds 1500 cubic yards,
treatment of all excessively contaminated soil at tha site
shall be addressed in a remedial action plan, and no so0il
IRA activities shall be performed except for the removal of
soils in the immediate vicinity of the tanks. '

Only soil above the ambient water table at the time of

excavation can be considered as excessively contaminated
soil.

Unless the established weight per unit volume of 1.4
tons/cubic yard (as referenced in FAC Rule 17-775) is used
for the excavated soil, the weight per unit volume must be
determined by a field test (in which an atcurately measured
volume of soil is weighed) at the time of excavation.

Volume of cContaminated Soil 'Excavated in cubic vards:
w _349.45 . Dimensions Including Depth of Excavation(s):
v JOFT by 15.5 £ R 6Fr e pepyn

Attach:yritten proof from the Department in the form of an
Alternate Procedure Approval Order authorizing excavating

over 1500 cubic yards if applicable. Authorization must be
prior to the excavation of soils. c. ' _

o !

Type(s) of Product in Soil: _jyproCARBON ('.\'P.SV
MAY 1992 ‘ .

. ‘ . Floridn Depnr“lmtl of Environmental Regulation

o
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Underground Storage Tank Installation and Removal Form
For Certified Contractors

‘ofiutant Storage Syslern Specialty Contraciors as dafined in Section 489,113, Florida Statutes (Cerlilied contractors as defined in Section 17.761.200,
loricda Adiministrative Code) shall use this form to certily that the installation, replacement or removal of the storage tank system(s) located
't the address listed below was petlormed In accordance with Depariment Reference Standards.

aeneral Facility Information

1. DER Facility Idenlification No.:

2. Facilily Name: 2993 BULK FUELING
3. Sltrest Address (physical location): __WASP STREET

Telephone: { ) : -

Owner Name:_UUNITED STATE NAVY R,0,I.C.C Telephone: {__ )

Owner Address: _BLLDG 1416 7183 TANGLEY ST NAS WHITING FIELD MILTON FL 32570

Number of Tanks: a. Installed at this time ___________ b. Removed at thistime _2
Tank(s) Manufactured by: __ UNKNOWN

Dale Work Initiated: __DECEMBER 10, 1996

@ N O 0 A

8. Dale Work Completed: _ DECEFMBER 11, 19004

Jnderground Pollutant Tank Installation Checklist

’lease cerlity the completion of the lollowing installation requirements by placing an (X) In the appropriale box.
1.

2.

The tanks and piping are corrosion resistant and approved for use by Slale and Federal Laws.

Excavation, backiill and compaction completed in accordance with NFPA

(Nationa! Fire Protection Association) 30(87), API
(American Petroleum Institute) 1615, PEI (Petroleum Equipment Instiiute) R

P100-87 and the manulacturers’ specilications.

3 Tanl's| and piping pretested and installed in accordance with NFPA 30(87). AP! 1815, PEVRP100(87) and the manulacturers'
specilications. :

Steel tanks and piping are cathodically protected in accordance with NFPA 30(B7), API 1632, UL (Underwriters Laboratory)
1748, ST! (Steel Tank Institute) RB92-89 and the manulacturer's specifications,

Tanks and ‘piping tested lor lightness atter installation in accordance with NFPA 30(87) and PEI/RP100-87.

6. Moniloring well(s) or other le

ak detection devices installed and tested in sccordance with Section 17.761.640, Florida
Administrative Code (F.A.C)

7. Spill and overill protection devices Instalied in accordance with Section 17-761.500, FAC.

OO0 oo O 0 ad

Seébnt_iary containment installed for tanks and piping as applicable in accordance with Section 17-761500, FAC.

“lease Note: The numbers foliowing the abbreviations (e.g. AP! 1615) are publication or specilication numbers tssued by these instututions.

Jnderground Pollutant Tank Removal Checklist "
1. Closure assessment periormed In accordance with Section 17-761.800, FAC, _ [;D
2. Underground tank removed and disposed of as specilied in APl 1604 in acordance with Section 17.761.800, FAC. @
Poge 1 of 2
o~ .f':"."'_‘:_“""‘ Normeaw Drave Cormsl Duret Sourrerd Diwnes Sous Doy tomesm NDuss:
s ene. TP Rovewsrrn  ma. Suae 8 200 INY Moo Do Sude 232 , 937000 bae Bve

2289 Moo 84

. eeams apar

MK (geesdw Soed
Meee i beme s Be a e



DER hoom o 17-701000(8)

lant instalistion §
Form Tag_Nomennl Form for Cortracors
| Enecove Dang__DOCOMBOr 10. 1990

OEA A No

F o0 s oy DERY

Certification

Yer=by certity and attest that | am familiar with the laclity that Is registered with the Florida Department of Environmental Regyuiation; that to the
) my knowledge and beliel, the tank instafiation, replacement or removal at this facility was conducted in accordance with Chapter 489 and
. .n 376303, Florida Statutes and Chapter 17-761, Florida Administrative Code (and its adopted reference sources from publications and standards

. LESLIE J. NICHOLS - PC-C055743
(Type or Print) o PSSSC Number ..
Certified Poliutant Tank Contractor Name - : . .. :
Poliutant Storage System Specialty Contractor Licensa Number (PSSSC)

= Q//‘%://é )4 TT7

/' Certified Tank Contractor Signature Date
- ROBERT CLARKE 1-14-97
(Type or Print) Date
Field gg;emsor Name
R A\di‘ C,QM}@ J-/4-9D
Field Superviso! Signature Date

e vner or operalor o the facility must register the tanks with the Department at least 10 days before the instaltation. The instafler must submit

’:lbnnmmehanSOdaysaﬂerthecunpleﬁmdkﬁaﬂaﬁmbheDepuwwdeanm Regdaﬁmatﬂwaddrecprimedanhe top
page one -

Peoe 2o 2
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Closure Assessment Form

wrners of storage tank systemns that are replacing removing or closing in place storape tanks shall use this lorm to demonstrate that a storage
sstem closure assesment was performed in accordance with Rule 17-781 or 17-762, Florida Administrative Code. Efigible Early Detection Incen-
ve (EDI) and Reimbursement Program sites do not have o perform a closure assessment.

Please Print or Type ) f
Complete All Applicable Blanks ‘

1. Dale: 1-14-97

. DER Facility 1D Number: 3. Counly: SANVTA RoSA
. Facility Name: _BLDG 2993 '

2
4
5. Facllity Owner: _ BULK FUELING
6
7

. Facility Address: WASP RD

i MailingAd’dress: KO'CCI NAS WwHiTING F'H?lf);'“83 LANchy ST M\LTDN cL
| = 2510
8. Telephone Number: (404 )_£23-3946 9. Facilily Operator: _BULK FYE Y | N < - 3

10. Are the Storage Tank(s): (Circle one or both) A. Aboveground ot (B) Underground
1. Type of Producl(s) Stored: _FUEL _JP-5

12. Were the Tank(s): (Clrcle one) A. Replaced (B.)Removed C. Closed in Place D Upgraded (aboveground lanks only)
13. Number of Tanks Closed: [ 14. Age of Tanks: DNkNOW N

Facility Assessment Information

Nol
Yos No Applicable
1. Is the facility participating in the Florida Pelroleum Liability Insurance and Restoration Program (FPLIRP)?
. Was a Discharge Reporting Form submitted to the Departmenl?
il yes, When: Where:’

3. Is the depth to ground water less than 20 leet?
4. Are monitoring wells present around Ihe slorage system? '

] yes specily lype: Water monitoring Vapor monitoring n
. Is there lree product present in the monitoring wells or within the excavation? i
6. Wers the petroleum hydrocarbon vapor levels in the soils greater than 500 parts per million for gasoline‘?

Specily sample type: Vapor Monitoring wells D Solt sample(s)

[—

L
EE]

i

CE]
e O

7. Were the petroleum hydrocarbon vapor levels in the_solls gteater than 50 parts per million for dteiellkerosene?
Speclly sample lype: D Vapor Monitoring wells D Soll sample(s) I

D 8. Were the analylical laboratory resulls of the ground water sample(s) gredter than the alowable stale target levels?
D (See targe! levels on reverse side of this form and supply laboratory data sheets) ‘

9. I a used ofl slorage system, did a visual inspection delect any discolored soil lndxcallng a release?
10. Are any potable wells located within V4 of a mile radius of the facllity?
11. Is there a surlace water body within V4 mile radius of the site? !f yes, indicate distance:

L
FFEO O O

Page ¥ of 2 :
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Jate:_1-14-97 CLOSURE ASSESSMENT REVIEW CHECKLIST

a lity Name: BLDG 2993 : Facility #

ac lity Owner or Operator: BULK FUELING

acility Address; WASP RD Phone

fauing Address:

e No N/A
Unk
_ X - Is this an EDI/PLIRP/ATRP site? (circle one)
ave the following forms been recejved?: :
_ - - Storage Tank Registration/Notification Form
- - — | Discharge Notification/Reporting Form?
a - — Closure Assessment Form?
_ __ L Was an OVA used on site? FID/PID (circle one)
(w/carbon filter?)
_ - - Were any OVA readings greater than 50 ppm or 500 ppm? (circle one
that applies)
_ X . Was there visual evidence of contamination/discharge? (i.e. soil staining,
sheen, tank holes, etc.)
_ — _ Was excessively contaminated soil removed? If so0, how much?
(IRA information received)
. - - Were manifests for soil, water, sludge & /or tanks received?
_ - - Is the depth to groundwater given? If so what

Was groundwater analysis done? 601 602 610 418.1 (circle test(s)
done) g

Were any results greater than SRLs? If so which?

|
|

|
|

‘¢ the following been received?
: All Iab analyses?
All OVA readings?

- Lab quality assurance and control statement or #?
Field quality assurance and control statement?

—
—
—
—

te map indicating location of:

storage tank system?
dispensers?
monitoring wells?
buildings/roads?

storm drains?
(samplin groundwater)(cjrcle)

f?inmcnts/rccommendations on back. Reviewed hy:

[ HET
REREN
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APPENDIX C

PRODUCT LINE CLOSURE REPORT



JIM STIDHAM & ASSOCIATES, INC.

547 N. MONROE ST., SUITE 201 - POST OFFICE BOX 3547 - TALLAHASSEE, FLORIDA 32303-3547
TELEPHONE: 904/222-3975 FAX: 904/681-0560

PRODUCT LINE CLOSURE
ASSESSMENT REPORT

UNITED STATES NAVAL AIR STATION
WHITING FIELD
MILTON, FLORIDA 32570

FDEP FACILITY LD. #578516386
APRIL 12, 1996
PREPARED FOR:
SANTA ROSA COUNTY STORAGE TANK PROGRAM
ESCAMBIA COUNTY PUBLIC HEALTH UNIT

1190 WEST LEONARD STREET, SUITE 2
PENSACOLA, FLORIDA 32501

PREPARED BY:

JIM STIDHAM & ASSOCIATES, INC.



CLOSURE ASSESSMENT REPORT ‘
UNITED STATES NAVAL AIR STATION
WHITING FIELD
FACILITY ID # 578516386

INTRODUCTION

On March 27, 1996 Jim Stidham & Associates, Inc. (JSA) began performance of closure assessment
activities on a system of product lines that were once affiliated with two above ground storage tanks
(ASTs) that are identified as Tank #2891 and Tank #2892. This AST facility and the associated
product line system are located on the south side of Hornet Street , United States Naval Air Station,
Whiting Field, Milton, Florida 32570 (Figure 1). The product line system extends from the northwest
area of the AST facility that contains Tank #2891 and Tank #2892 to a pump station facility located
on Hornet Street. The product line system then proceeds in a southwesterly direction along Hornet
Street under Saratoga Street to a dispensing facility. The product line system was taken out of service
and closed in place by Environmental Recovery, Inc. (ERI) and Minority Speciality Contractors Inc.

(MSC).

JSA arrived on the site on March 27, 1996 and met with Eric Taylor of Minority Speciality
Contractors to discuss the product line closure assessment at the above referenced facility. The
product lines are constructed of metal and are located approximately three feet below land surfaces
(BLS) in most areas. The product line system included in this closure assessment consists of two
separate lines from the AST facility to the pump station building located along Hornet Street with a
single 10-inch product line extending from this pump station facility to a product dispensing area.
There is also a 4-inch product line connecting the two ASTs to a former dispensing area
approximately 110 feet to the northeast of the AST facility. Figure 2 displays the product lines
included in this closure assessment. Each of the two product lines that extend from the ASTs to the
pump station line connects to both ASTs and contain valve stations at various locations between the
ASTSs and the pump station facility. One 8-inch product line services the northeast side of the AST
facility and travels in a northwesterly direction to the southwest side of the pump station facility. A
second 10-inch product line services the southwest side of the AST facility and extends from the AST
in a northwesterly direction and connects to the southeast portion of the pump station facility. A 10-
inch line extends in a southwesterly direction along Hornet Street from the pump station to a former
dispensing facility located southwest of the junction of Hornet and Enterprise Streets. The following

1



information summarizes the activities that occurred at this facility as a part of this Product Line
Closure Assessment Report.

SITE HISTORY

There is a total of four product line systems associated with the AST system at the above mentioned
facility. The product lines at this facility were taken out of service through in-place closure by
Environmental Recovery, Inc. (ERI) from February 26, 1996 to February 29, 1996. The product
lines involved in this product line closure assessment were affiliated with two 23 1,000 gallon ASTs
that contain Jet Petroleum #5 (JP-5).

PRODUCT LINE ASSESSMENT (PLCA)

Beginning on March 26, 1995 and concluding on March 29, 1996, JSA performed the product line
closure assessment for these four product line systems that were affiliated with the two ASTs (Tank
#2891 and Tank #2892). The two ASTs at this facility remain in service (Figure 2).

Soil samples were collected for organic volatile analysis (OVA) at the beginning and the end of each
product line and also on a 100-foot interval basis along each product line. Additional soil samples
were collected in the areas where product line direction changes occur and also in the areas of valve
stations located along the product lines associated with this closure assessment. Soil samples were
also collected in the vicinity of both the former rail loading area and the former dispensing area. For
the purposes of this product line closure assessment report, the four product lines in question will be
identified as System 1, System 2, System 3, and System 4. System 1 is identified as the product line
extending from the dispensing area to the pump station facility. System 2 is identified as the product
line that extends from the southeast side of the pump station facility to the southwest side of the AST
facility. The product line that extends from the southwest area of the pump station facility to the
northeast portion of the AST facility is identified as System 3. System 4 consists of the 4-inch
product line that extends from the northeast area of the AST facility to a former rail loading area
located approximately 110 feet to the northeast.

System 1 consists of approximately 1315 feet of 10 inch metal product lines. This product line
maintains a consistent below gradient depth of approximately 3 feet except for an aboveground
junction located near Soil Boring #13 (SB-13) and an exposed portion near the pump station facility.., |
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A total of 17 soil borings was installed along this product line, beginning with SB-1 located near the
dispensing facility and ending with SB-17 near the pump station facility. SB-2 was installed near a
valve station that is located on a 45-degree direction change in the product line. All other soil borings
are located on a 100-foot interval basis (or less depending upon obstructions such as roads and
parking lots). Elevated OVA values were encountered in soil collected from SB-1, SB-12, and SB-
_17. Soil samples collected from the femaini_ng soil borings indicated QVA readings below detection
jmy_t? Two—additional soil borings were also installed around the pump station facility. These soil

borings were installed to a depth of 7 feet BLS and revealed OVA readings below detection limits.

Figure 3 displays the location of the soil borings along the product line located within System 1.

The second system, System 2, consists of approximately 605 feet of 10 inch metal product lines.
With the exception of an exposed area near the pump station facility, this product line is
approximately 3 feet below land surface (BLS) throughout its extent. Soil borings SB-18 through
SB-24 and SB-36 and SB-37 were installed along the product line on a 100-foot interval basis to
include product line direction changes and valve stations. SB-18 was installed on one end of the
product line near the pump station facility and SB-37 was installed at the opposite end near the AST
area. All soil borings, with the exception of SB-18, were installed to a depth of 7 feet BLS for
collection of soil for OVA analysis. SB-18 was installed to a depth of only four feet BLS since the
product line is exposed above land surface in this area. All soil samples collected from these soil

borings revealed OVA values below detection limits. FigFéldxsplays the Tocation of these soil
borings along the product line designated as System 2.

System 3 contains approximately 795 feet of 8 inch metal product lines. The majority of this product
line is approximately 3 feet BLS except for the portion of the product line located within the AST
facility. The depth of the product line within the AST facility is approximately 8 feet BLS. A total
of eleven soil borings were installed along this product line system, beginning with SB-25 near the
pump station facility and ending with SB-35 in the area of the AST facility. In the area where this
product line is located approximately 3 feet BLS, soil borings SB-25 through SB-32 were installed
to a depth of 7 feet BLS. Within the area of the AST facility where this product line is located
approximately 8 feet BLS, soil borings SB-33, SB-34, and SB-35 were installed to a depth of 12 feet
- BLS. These three soil borings were installed in the immediate vicinity of valve stations. All of the
soil borings along System 3 were installed on a 100-foot interval basis and included all product line
direction changes and valve stations. All soil samples collected for OVA analysis along this product,

line contained values below detection limits. The locations of these soil borings are displayed in
- Figure S,




The product line contained within System 4 consists of metal 4 inch piping that extends from the
northeast portion of the AST facility to a former rail loading area located approximately 110 feet to-
the northeast side of the AST facility. At one time, this AST facility was supplied with JP-5 products
by way of rail transport. The product line designated as System 4 once served as an off loading area
for the JP-5 fuel transported to the AST facility by rail. This system contains six off loading
junctions, all of which combine into one 4-inch product line that was once connected to the AST
facility. A total of seven soil borings (SB-39 through SB-45) were installed in the rail loading area
of this product line with one soil boring adjacent to each rail loading junction and one soil boring in
the area where this product line changes direction to travel to the AST facility. An additional soil
boring (SB-38) was also placed between the rail loading area and the AST facility. Soil samples
collected for OVA analysis from SB-39 through SB-45 revealed excessive levels of petroleum
contamination from soil collected at depths of three and four feet BLS. Soil collected for analysis
from SB-38 revealed excessive levels of petroleum contamination from soil collected at a depth of
M&,Flgure 6 displays the product line designated as System 4 and the soil borings installed

along this product line.

Additional soil borings were also placed in the area of the former dispensing facility. A total of six
soil borings were installed around this former dispensing area, including SB-1 which was installed in
the area where the product line joins the dispensing area. Soil samples taken for OVA analysis from
SB-46 through SB-50 contained values below detection limits. However, as previously mentioned,
SB-1 contained excessive levels of petroleum contamination at a depth of 7 feet BLS. The locations
for the soil borings around this dispensing facility are displayed in Figure 7.

The threshold for excessively contaminated soil was set at 50 parts per million (ppm) following
Chapter 62-770.200(2) for mixed product group contamination sources. The Closure Assessment
Form is included in Appendix A.

The soil collected for analysis was scanned with a Foxboro Century 128, organic vapor analyzer
(OVA) This instrument is a flame ionization detector (FID) used to conduct field analysis of soil
samples. Standard manufacturers operating procedures were followed and all field calibrations were
made according to manufacturer's recommendations.

The soil samples were sealed in half-filled 16 ounce glass jars and the OVA readings were taken in
the headspace above the soil as recommended by FDEP's Guidelines for A ments and

Remediation of Petroleum Contaminat ils and in accordance with Florida Administrative Code _
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(FAC) Chapter 62-770.200(2). Duplicate soil samples were collected from each test site so that
samples could be analyzed for total biogenic content using a carbon filter attachment. Total Volatile
Hydrocarbons (TVH) were then determined by subtracting the biogenic reading from the OVA
reading.

SUMMARY

During Product Line Closure Assessment activities of the product line systems affiliated with tank
#2891 and tank #2892, JSA installed fifty-two soil borings in the soil located around the product
lines involved in this product line closure assessment. Soil borings were installed along the product
lines on a 100-foot interval basis. Soil borings were also installed in the areas of product line
direction changes and also in the areas of valve junction stations and product line termination areas.
While the majority of the soil collected for OVA analysis revealed values below detection limits, soil
samples collected from SB-1, SB-12_ SB-17, SB-38, SB-39, SB-40, SB-41, SB-42_SB-43. SB-44.
and SB-45 revealed excessive levels of petroleum contamination (>50 ppm). A Discharge Reporting
Form has been prepared for submittal and is included in Appendix B.
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WHITING FIELD
UNITED STATES NAVAL AIR STATION

MILTON, FLORIDA
FDEP FACILITY ID #: 578516386

TABLE 1
LOCATIO DERT i DES
SB - 1 TAN SAND
SB-1 3 <1 <1 TAN SAND
SB-1 5 <1 <1 TAN SAND
SB-1 7 640 611 TAN SANDY CLAY
SB-2 1 <1 <1 TAN SAND
SB-2 3 <1 <1 TAN SAND
SB-2 5 <1 <1 TAN SAND
SB-2 7 <1 <1 TAN & BROWN SANDY CLAY
SB-3 1 <1 <1 TAN SAND
SB-3 3 <1 <1 TAN SAND
SB-3 5 <1 <1 TAN SAND
SB-3 7 <1 <1 TAN & ORANGE SANDY CLAY
SB-4 1 <1 <1 TAN SAND
SB-4 3 <1 <1 TAN SAND
SB-4 5 <1 <1 TAN SAND
SB-4 7 <1 <1 TAN SAND
SB-5 1 <1 <1 DARK SAND
SB-5 3 <1 <1 TAN SAND
SB-5 5 <1 <1 TAN SAND
SB-5 7 <1 <1 TAN SANDY CLAY
SB-6 1 <1 <1 TAN SAND
SB-6 3 <1 <1 TAN SAND
SB-6 5 <1 <1 BROWN CLAYEY SAND
SB-6 7 <1 <1 BROWN SANDY CLAY
SB-7 1 <1 <1 TAN SAND
SB-7 3 <1 <1 TAN SAND
SB-7 5 <1 <1 TAN & BROWN CLAYEY SAND
SB-7 7 <1 <1 TAN & BROWN SANDY CLAY
SB-8 1 <1 <1 TAN SAND
SB-8 3 <1 <1 TAN SAND
SB-8 5 <1 <1 TAN & BROWN CLAYEY SAND
SB-8 7 < <1 TAN & BROWN SANDY CLAY
SB-9 1 <1 <1 TAN SAND
SB-9 3 <1 <1 TAN SAND
SB-9 5 <1 <1 BROWN & ORANGE SAND
SB-9 7 <1 <1 TAN & ORANGE SANDY CLAY
SB-10 1 <1 <1 TAN SAND
SB-10 3 <1 <1 TAN SAND
SB-10 5 <1 <1 TAN & BROWN CLAYEY SAND
SB-10 7 <1 <1 TAN & BROWN SANDY CLAY

OVA - Organic Vapor Analyzer
BIO - Biogenic Reading

TVH - - Total Volatile Hydrocarbons
PPM - Parts Per Million

SB - Soil Boring

g S

LY



: WHITING FIELD
UNITED STATES NAVAL AIR STATION

MILTON, FLORIDA
FDEP FACILITY ID #: 578516386

TABLE 1 (CONT.)

SB- 11 1 <1 <1 <1 TAN SAND

SB-11 3 <1 <1 <1 TAN SAND

SB - 11 5 <1 <1 <1 BROWN SAND

SB - 11 7 <1 <1 <1 TAN & BROWN SANDY CLAY

SB-12 1 <1 <1 <1 TAN SAND

SB-12 3 <1 <1 <1 TAN SAND

SB-12 5 250 2 248 TAN & GREY SAND

SB-12 7 440 4.4 435.6 TAN & GREY SAND

SB-13 1 <1 <1 <1 TAN SAND

SB-13 3 <1 <1 <1 TAN SAND

SB-13 5 <1 <1 <1 TAN SAND

SB-13 7 <1 <1 <1 TAN SANDY CLAY

SB- 14 1 <1 <1 <1 TAN SAND

SB - 14 3 <1 <1 <1 TAN SANDY CLAY

SB- 14 5 <1 <1 <1i TAN SAND

SB- 14 7 <1 <1 <1 TAN SANDY CLAY

SB-15 1 <1 <1 <1 DARK SAND

SB- 15 3 <1 <1 <1 TAN SAND

SB-15 5 <1 <1 <1 TAN SANDY CLAY

SB-15 7 <1 <1 <1 TAN SANDY CLAY

SB - 16 1 <1 <1 <1 REDISH SAND

SB-16 3 <1 <1 <1 TAN SANDY CLAY

SB- 16 5 <1 <1 <1 TAN SANDY CLAY

SB - 16 7 <1 <1 <1 TAN SANDY CLAY

SB-17 1 <1 <1 <1 TAN SAND )

SB-17 3 >1000 <1 >1000 GREY & TAN SANDY CLAY

SB-17 4 >1000 <1 >1000 GREY & TAN SANDY CLAY

SB-18 1 <1 <1 <1 TAN SAND

SB - 18 3 <1 <1 <1 TAN & BROWN CLAYEY SAND

SB-18 4 1.2 <1 1.2 BROWN SANDY CLAY

SB- 19 1 <1 <1 <1 TAN SAND

SB- 19 3 <1 <1 <1 TAN SAND

SB-19 5 <1 <1 <1 GREY & WHITE CLAYEY SAND
. SB-19 7 <1 <1 <1 GREY & WHITE CLAYEY SAND

SB- 20 1 <1 <1 <1 TAN SAND

SB- 20 3 <1 <1 <1 TAN SAND

SB - 20 5 <1 <1 <1 TAN & BROWN CLAYEY SAND

SB - 20 7 <1 <1 <1 TAN & BROWN SANDY CLAY

SB - 21 1 <1 <1 <1 TAN SAND

SB - 21 3 <1 <1 <1 TAN SAND

OVA - Organic Vapor Analyzer
BIO - Biogenic Reading

TVH - Total Volatile Hydrocarbons
PPM - Parts Per Million

SB - Soil Boring



WHITING FIELD

UNITED STATES NAVAL AIR STATION

MILTON, FLORIDA
FDEP FACILITY ID #: 578516386

TABLE 1 (CONT.)

SB - 21 5 <1 <1 <1 BROWN CLAYEY SAND
SB - 21 7 <1 <1 <1 BROWN SANDY CLAY
SB-22 1 N/A N/A N/A

SB-22 3 <1 <1 <1 TAN SAND

SB - 22 5 <1 <1 <1 TAN & BROWN CLAYEY SAND
SB-22 7 <1 <1 <1 TAN & BROWN SANDY CLAY
SB-23 1 <1 <1 <1 TAN SAND

SB-23 3 <1 <1 <1 TAN SAND

SB - 23 5 <1 <1 <1 BROWN CLAYEY SAND
SB-23 7 <1 <1 <1 BROWN SANDY CLAY
SB-24 1 <1 <q <1 TAN SAND

SB-24 3 <1 <1 <1 TAN SAND

SB-24 5 <1 <1 <1 BROWN CLAYEY SAND
SB - 24 7 <1 <1 <1 BROWN SANDY CLAY
SB-25 1 <1 <1 <1 TAN SAND

SB-25 3 <1 <1 <1 TAN SAND

SB- 25 5 <1 <1 <1 BROWN CLAYEY SAND
SB-25 7 <1 <1 <1 BROWN SANDY CLAY
SB - 26 1 <1 <1 <1 TAN SAND

SB - 26 3 <1 <1 <1 TAN SAND

SB- 26 5 <1 <1 <1 TAN SANDY CLAY

SB - 26 7 <1 <1 <1 TAN SANDY CLAY

SB - 27 1 <1 <1 <1 DARK SAND

SB - 27 3 <1 <1 <1 TAN SAND

SB - 27 5 <1 <1 <1 TAN SANDY CLAY

SB- 27 7 <1 <1 <1 TAN SANDY CLAY

SB - 28 1 <1 <1 <1 TAN SAND

SB - 28 3 <1 <1 <1 TAN SAND

SB - 28 5 <1 <1 <1 TAN SANDY CLAY

SB - 28 7 <1 <1 <1 TAN SANDY CLAY

SB - 29 1 <1 <1 <1 TAN SAND

SB-29 3 <1 <1 <1 TAN SAND

SB - 29 5 <1 <1 <1 TAN SANDY CLAY

SB - 29 7 <1 <1 <1 TAN SANDY CLAY

SB - 30 1 <1 <1 <1 TAN SAND

SB- 30 3 <1 <1 <1 TAN SAND

SB- 30 5 <1 <1 <1 RED SANDY CLAY

SB- 30 7 <1 <1 <1 RED SANDY CLAY
SB-31 1 <1 <1 <1 TAN SAND

SB - 31 3 <1 <1 <1 TAN SAND

OVA - Organic Vapor Analyzer
BIO - Biogenic Reading

TVH - Total Volatile Hydrocarbons

PPM - Parts Per Million
SB - Soil Boring




WHITING FIELD

UNITED STATES NAVAL AIR STATION

MILTON, FLORIDA
FDEP FACILITY ID #: 578516386

TABLE 1 (CONT.)

SB - 31 5 <1 <1 <1 RED SANDY CLAY .

SB - 31 7 <1 <1 <1 RED SANDY CLAY

SB-32 1 <1 <1 <1 DARK SAND

SB - 32 3 <1 <1 <1 TAN SAND

SB - 32 5 <1 <1 <1 TAN SANDY CLAY

SB - 32 7 <1 <1 <1 TAN SANDY CLAY

SB-33 8 <1 <1 <1 GRAVEL & SAND FILL

SB - 33 10 <1 <1 <1 BROWN SANDY CLAY
SB-33 12 <1 <1 <1 BROWN SANDY CLAY

SB - 34 8 <1 <1 <1 GRAVEL & SAND FILL
SB-34 10 <1 <1 <1 BROWN SANDY CLAY
SB- 34 12 <1 <1 <1 BROWN SANDY CLAY

SB - 34 14 <1 <1 <1 BROWN SANDY CLAY
SB-34 16 <1 <1 <1 BROWN SANDY CLAY

SB - 34 18 <1 <1 <1 BROWN SANDY CLAY
SB-34 20 <1 <1 <1 BROWN SANDY CLAY (DAMP)
SB-35 8 <1 <1 <1 GRAVEL & SAND FILL

SB - 35 10 <1 <1 <1 BROWN SANDY CLAY
SB-35 12 <1 <1 <1 BROWN SANDY CLAY

SB - 36 1 <1 <1 <1 TAN SAND

SB- 36 3 <1 <1 <1 TAN SAND

SB - 36 5 <1 <1 <1 BROWN CLAYEY SAND
SB- 36 7 <1 <1 <1 BROWN SANDY CLAY
SB-37 1 <1 <1 <1 BROWN SAND

SB - 37 3 <1 <1 <1 BROWN SAND

SB - 37 5 <1 <1 <1 RED CLAYEY SAND

SB - 37 7 <1 <1 <1 RED SANDY CLAY

SB - 38 1 <1 <1 <1 TAN SAND

SB - 38 3 <1 <1 <1 TAN SAND

SB-38 5 <1 <1 <1 TAN SANDY CLAY

SB - 38 7 300 120 180 DARK SANDY CLAY

SB - 39 1 <1 <1 <1 TAN SAND

SB - 39 3 190 8.6 181.4 DARK SANDY CLAY

SB - 39 4 280 15 265 DARK SANDY CLAY

SB - 40 1 <1 <1 <1 TAN SANDY CLAY

SB-40 3 <1 <1 <1 TAN SANDY CLAY

SB - 40 4 670 32 638 GREY & TAN SANDY CLAY
SB - 41 1 <1 <1 <1 TAN SAND

SB - 41 3 68 <1 <1 GREY & TAN SANDY CLAY
SB - 41 4 >1000. 62 >938 GREY & TAN SANDY CLAY

OVA - Organic Vapor Analyzer
BIO - Biogenic Reading

TVH - Total Volatile Hydrocarbons

PPM - Parts Per Million
SB - Soil Boring




WHITING FIELD
UNITED STATES NAVAL AIR STATION

MILTON, FLORIDA
FDEP FACILITY ID #: 578516386

TABLE 1 (CONT.)

1
SB-42 3 >1000 360 >640 GREY SAND

SB-42 4 500 60 440 GREY SAND

SB - 43 1 21 9.3 11.7 BROWN SAND

SB - 43 3 >1000 120 >880 GREY SAND

SB - 43 4 >1000 28 >972 GREY SAND

SB - 44 1 29 11 18 TAN SAND

SB-44 3 150 215 INV GREY SAND

SB - 44 4 320 140 180 GREY SAND

SB - 45 1 <1 <1 <1 BROWN SAND

SB-45 3 g0 36 54 GREY SAND

SB - 45 4 110 26 84 GREY SAND

SB - 46 1 <1 <1 <1 TAN SAND

SB - 46 3 <1 <1 <1 TAN SAND

SB - 46 5 <1 <1 <1 BROWN CLAYEY SAND
SB - 46 7 <1 <1 <1 BROWN SANDY CLAY
SB - 47 1 <1 <1 <1 TAN SAND

SB-47 3 <1 <1 <1 TAN SAND

SB - 47 5 <1 <1 <1 BROWN CLAYEY SAND
SB - 47 7 <1 <1 <1 BROWN SANDY CLAY
SB - 48 1 <1 <1 <1 TAN SAND

SB - 48 3 <1 <1 <1 TAN SAND

SB - 48 5 <1 <1 <1 TAN CLAYEY SAND

SB - 48 7 <1 <1 <1 BROWN SANDY CLAY
SB - 49 1 <1 <1 <1 TAN SAND ’
SB-49 3 <1 <1 <1 TAN SAND

SB - 49 5 <1 <1 <1 TAN CLAYEY SAND

SB - 49 7 <1 <1 <1 BROWN SANDY CLAY
SB - 50 1 <1 <1 <1 TAN SAND

SB - 50 3 <1 <1 <1 TAN SAND

SB - 50 5 <1 <1 <1 BROWN CLAYEY SAND
SB- 50 7 <1 <1 <1 BROWN SANDY CLAY
SB - 51 1 <1 <1 <1 GREY SAND

SB - 51 3 <1 <1 <1 GREY SAND

SB - 51 5 <1 <1 <1 TAN SAND

SB - 51 7 <1 <1 <1 GREY SAND

SB - 52 1 <1 <1 <1 GREY SAND

SB - 52 3 <1 <1 <1 BROWN SAND

SB - 52 5 <1 <1 <1 GREY SAND

SB - 52 7 <1 <1 <1 GREY SAND

OVA - Organic Vapor Analyzer

BIO - Biogenic Reading

TVH - Total Volatile Hydrocarbons -
PPM - Parts Per Million ‘
SB - Soil Boring

INV - Invalid
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Twin Towers Office Bidg. ® 2600 Dlalr Stonec Road ® Tulluhasses, Fiorida 32399-2100
OfR Agoicasen Ne

(necwowr Oaee __DCCEMBDer 10 1990

tVooe »n oy OCNy

Closure Assessment Form

Owners of slorage lank systems that are replacing, removing or closing in place storage lanks shall use this form lo demonstrate that a sic
tem closure assesment was performed in accordance with Rule 17-761 or 17.762, Florica Administrative Code. Eligible Early Delection I

SYys
tiva (EDI) and Reimbursement Program siles do not have 1o perform a closure assessment.

Please Print or Type
Complete All Applicable Blanks

April 12, 1996

Date:
DER Facility 1D Number: 578516386

Facility Name: Whitinq Field, Naval Air Station
Facility Owner: _Whiting Field. Naval Air Station
Facilily Address: ._HWY 87 A, Milton, Florida 32570
Mafing Adcress: _HWY 87 A, Milton, Florida 32570

Telephone Number: (__904 )._£23.7181
10. Are the Slorage Taﬁk(s): (Circle one or both) A, Aboveground  or

-t
.

3. Ceunty: Santa Rosa County

® N oA

9. Facilly Operator: Whting Field, NAS

8. Underground

11. Type of Product(s) Slored: ___Jet Fuel #5 (JP-5)
12, Were the Tank(s): (Clrcle one) A }jeplaéed 8. Removed
13. Number of Tanks Closed: _Product 1ine.ONLY

C. Closed in Place D. Upgraded (aboveground tanks ¢
14. Age of Tanks: _N/A

Facility Assessment Information

Not
Yes No Appiicable

X Is the facility participa'ting in the Florida Petroleum Liability Insurance and Restoration Program (FPLIRP)?

2. :IIV::: vl\)::?rge Reporling Form submitled fo the :’:x:::me&?cambia Co. Public Works
3. Is the depth 1o ground waler less than 20 leel?

4. Are moniloring wells present around the slorage system?
If yes, specily lype: Waler moniloring Vapor moniloring

S. Is there free product present in the moniloring wells or within the excavation?

8. Were the pelroleum hydrocarbon vapor levels in the soils greater than 500 parts per million lor gasoline?
Specily sample lype: Vapor Monitoring wells Soil sample(s)

. Were the peircleurn hydrocarbon vapor levels in the soils greater than 50 parls per million for diesel/keroser
Specily sample type: Vapor Moniloring wells Soil sample(s)

8. Were the analytical laboralory results of the ground waler sample(s) greater than the aliowa
(See targel levels on reverse side of this lorm and supply laboratory data sheels)

9. Il a used oil storage system, did a visual inspection delect any discolored soil indicaling a release?
10. Are any polable wells localed wilhin Y of a mile radius of the facility?
11. Is there a surace waler body within % mile radius of the site? Il yes, indicale distance:

-h
°

ble state larget leve

HE OG0 0

LTt

010 @ 00 80 0
FE0 0 0 00 O 0O

Page 1 ol 2
o :—-—n o-.-'g Piprmnanat Otstonct Comst (ot S Cooiear) Somah Droseert Seustesn Mgt
. e 1 sy 1879 Nepmesipmy Woy. “ame (1 N0 3319 Mogme (Bl Tame Y2 0500 Oon f aw (Mt 230 Ny TRUS lapett Aoy, Seme 4
Snsemede. Miamats JJSNIt VI9e Jag s wwnay | evays 32701 Ovlancse, {uwaste 1J0UD V6D losrepra, { veads IGO0 102 Tant Mpmeq [ Wwnie JFa) “g26 Wou Mowm (aacn figeure J3e0
“Qr 894 7333 843832 360 813 MI2 6wy 01433 7830

U4 428 0300 904 198 <200
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OLN fem 0 17 781 201)

Coswre Assestment Faem

Fosm lonn

Ehecwwe Ooa __OSCOMOS? 10. 1930

OER Appe e

eyl

A detailed drawing or skelch of the lacifity thal includes the storage syslem localion, monitoring wells, buildings, storm drains, sample loca.wi
and dispenser locations must accompany this lorm. . .

if a facility has a polutant storage tank system thal has both gasoiine and kerosene/diese! stred on site, both EPA Melhod 602 and EPA Me 1
610 must be perlommed on the ground waler samples oblained..
14. Amount o sails removed and receipl of proper disposal.

15 If yes is answered lo any one ol questions 5-9, a Discharge Reporting Form 17-761.80Q(1) indicaling a suspecled release shall be subn
1o the Depantrnent within one working day.

A copy of this lorm and ary atachments must be submitted o the Depantment’s cigrict cifice in your ar23 and 1o the 'ccally 2
gram olfice under coniract with the Deparniment within 60 days d completion cf 1ank remevel cr liling a tank with an inet maierial,

12.

13

Amririctarad ~-
QWS @rec ©

Signature of Owner ) Date
- Signalure of Person Perlorming. Assessment : S
e E Beocumeer, &.1. ~ Frosary Exgiezr - JiM STiou 4 Asse, Toc. 7
' Tile of Person Perlonming Assessment - T L =

L

State Ground Water Target Levels That Affect A
Pollutant Storage. Tank System Closure Assessment

State ground waler target levels are as follows:

1. For gasoline (EPA Method 602): 2. For kerosene/dese! (EPA Method 610)

a, Benzene 1 uoh a. Polynuclear Aromatic Hydrocarbons (PAHS)

b Total VOA 50 ugh (Bést achievable detection fimit, 10 ugd maximum)
- Benzene
- Toluene .
- Tolal Xylenes E
- Ethylbenzene

¢ Methy! Test-Butyl 50 ugh
Ether (MTBE)

Prge 22
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-
s

T

R '%_ Florida Department of Environmental Regulation e cecemoer 10,1580 i

® Q’.XZ- Y24, ¢’ Twin Towers Office Bldg. ® 2600 Blair Stone Road ® Tallahassee, Florida 32399-2400
M A Y - DER
T ‘l“’&? ’ ' - TFesa = oy CERI
t s Of A

Discharge Reporting Form

Use this ‘forrn to notify the Department of Environmental Regulation of:

1.
2.
3

8. What part of storage system has leaked? (circle all that apply)  A. Dispenser B Pipe C. Fitting

10.

1.

12.

Results of tank tightness testing that exceed aliowable tolerances within ten days of receipt of test resuit.
Petroleum discharges exceeding 25 gallons on pervious surfaces as described in Section 17-761.460 FAC. within cne working day of discovery.

Hazardous substance (CERCLA regulated), discharges exceeding appiicable reportable quantities established in 17-761.460(2) FAC..witi 1
one working day of the discovery.
spected releases confirmed by: (a) released regulated substances or pollutants discovered !

the surrounding area, (b) unusual and unexplained storage system operating conditions, (c) monitoring results from a ieak detection meth |
or from a tank closure assessment that indicate a release may have occurred, o (d) manual tank gauging resuits for tanks of 550 gallci s

or less, exceeding ten galions per weekly test or five gallons averaged over four consecutive weekly tests.
Mail to the DER District Office in your area listed on the reverse side of this form

PLEASE PRINT OR TYPE
Compiete all applicable blanks

2. Tank Number: Product Line 3 Date:Appil 12,1096

Within one working day of discovery of su

DER Facility ID Number: 578516336
Faciity Name; __Whiting Field, Naval A'ir‘ Staion (NAS)

Facility Owner or Operator: __Whiting Field, NAS
Facilty Address: HWY 87 A, Milton, Florida 32570

Telephone Number: (994 ) 6237181 County: _Santa Rnsa County

Mailing Address: __HWY 87 A, Milton, Flarida 32870

Date of receipt of test resuits or discovery: April 1 9; 1996 month/dayfye
Method of initial discovery. (circle one only) _

A. Liquid detector (automatic or manual) D. Emptying and Inspection. F. Vapor or visible signs of a discharge in the vicini
B. Vapor detector (automatic or manual) E. Inventory control. G. Closure: Greater 50 ppm (explar

H. Other:

C. Tightness test (underground tanks only).
Estimated number of gallons discharged: Unknown

D. Tank E. Unknown

Type of regulated substance discharged. (circle one)

A. leaded gasoline D. vehicular diesel L. used/waste oil V. hazardous substance includes °pesticides, ammoni:

B. unleaded gasoline E_ aviation gas M. diesel chiorine and derivatives (write in name or Chemical Abstract

) . Service CAS number) i
C. gasohol jet fuel 0. newflube oil T
Z. other (write in name)

Cause of leak. (circle all that apply) :
(® Unknown C. Loose connection E. Puncture G. Spill . Other (specify)

8. Split D. Corrosion F Instailation failure H. Overill

Type of financial responsibility. (circie one)

A. Third party insurance provided by the state insurance contractor @Not applicable

B. Selt-insurance pursuant to Chapter 17-769.500 FAC. O. None

To the best of my knowledge and belief all information submitied on this form is true, accurate, and compiete.

. . Rt S

Printed Name of Owner, Operator or Authorized Representative Signature of Owner, Operator or Authorized Representative

mo«-—-—-o-;- mlm:‘;.-.m nnu:::rs—m uno—rm sa.:o-: mscgv..m
Permeccie. Fonae 37501.3794 sachmnrwes, Fonde 3TXT 17900 7€ Tamos. Fonas JII0-TI4T Fon Myen, Fonas 39012098 — e e e

- 204- 7884200 078947343 $I-43-3381 NI 124978 407-433- 0630
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1.0 PURPCSE

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

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

Site Geologist. Responsible for supervising all boring activities and assuring that each borehole is
compietely 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 geoiogist or engineer may be equipped with the following:

Rock hammer

Knife

Camera

Dilute hydrochloric acid (HCl)

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

5.2 Classification of Soils

All data shall be written directly on the boring log (Figure 1) or in a field notebock if more space is
needed. Details on filling out the boring log are discussed in Section S.5.

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 1 (Continued).

e

019611/° 8rown & Root Environmental
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FIGURE 1
BORING LOG (EXAMPLE)
ey Y
S BORING LOG Page ot _
PROJECT NAME: BORING NUMBER:"
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER:
MATERIAL DESCRIPTION PIDFIO Rewcting (pom)
Samoie | Degen Bliararn Sarvoie | Utheuwqgy [¥] .
No. and|  (Fe) |47 o RQO | Aeswvery Changs ) . .
Tymeor| or 1% Savie | (Deowvry)| 30U Danaieys s o |3 L
RQO  [Aun na, L-w - c"“’;.""" Color Matarmd C g Remarks 'E-_ ,-_2. z :
n - . =
= - JH R
® When rocx e, emer rocx oroxenaas.
T InGuUde Mantor reeding in 6 Mot Mtanvers 2 borenose, | reaang ire Y 1 slevama responee resd. Drilling Area
Remarxs: Background (ppm):E .
Convered to Well: Yes No Well 1.D. #:
018611/P

Brown & Root Environmental



d/119610

[EIUSLILOIIAUS 100Y R UMOIE

FIGURE 1 (CONTINUED)

GOl TERMSE

UNIFIED 6Ol CLAGEIFICATION {UECE)

COARSE-GRAINED SOR S
More Then Hall ol Me

s LAAGER Then No. 200 Sisve Sus

Mois Then Hett of Meter

FINE-GRAINED SON S

i SMALLEN Then Mo, 200 Sieve Sue

i e
{taclumting Pear b b bos Laryer B el Bastay S7ant bunin wme
a8 v
tecivding Part ) Sng Tractions w :‘l_“';; LoriCAL NantY 180athes Procebiren e Frartion Sauller dlan oo, 10 3tese Srae | SRS FiLay man(d
Litimted wetynla
DAY $ 108 MG 0 e sy
soy ¢ 1Consust e
[17Y) Ster tng) Plastec Limit)
+ Colanm tuavity fvine 1onge I1n gee slie aned 101y ary
sng-)e iz B | qtow v tiaen) fuctitant aronats of 410 o e te Slignt Gier te Suw are "
intarwadlale particie s
[
reeouminantly one o or 2
tange of o with soms 73 Aedium Lo g """"::_"" Aedivm o
oy mlisving,
¥ o% asbud Vs gantc 8
[ Rt fhobis vt e medium Shom St w v tennee
GHen 1 Faner}
Plastic femas (for hibantife. W adau Cemas ws
ton precedures, (19 N eyt 1e Redium Shve tu mang gt o Ardium ~ ee sebbe.
[ET Clram saown [wiae o "
I YY) o L Piner) w ot avelty Nivh 1o verp e e " " fet
» Redive tu By tete w20y | hivnt te medion o
o
0L v/l ants VIC (tmes (for Boenttis - e viur , spungy Teed snd "
Oreh 8 finer) reconsras, nct ) weArIC 01
rhastec 01 tHor 1asntitica. s
thon preceshras, sse C1)

LLETR N TV TY R 1
steve pltes on |

DENSITY OF GRAMULAR SOILS

By Coutilning Uring syatols.

for smanrple, O CC, wull yoattodt yoavel 1eni) mtalurs =il chay Binder.

\

CONSISTENCY OF COHESIVE SOILS

D1 sIchation :‘I::..‘::.("::n::.l::‘l CoMS I3 NGy u‘si:‘b:‘l“." .I‘":::'"‘::"."“‘:"""":. S110D JUEND 0 SCARION A Tty
(huss/sq. 01.)
Teey Losie 0.4 Yer y Seit 1818 then .13 ® e} Lassby po stod s al tashes 6y fo0t
Louse 318 teft .29 be u.ta T €231y penalrsted several inches By thurb.
Aedium juvie wele nestive .30 e 1.0 Cre s Can e pe o) sevoi ol Inchel by thuse,
[ 230 st 1.0 te 2.0 e 1en by tudentad oy thuru,
very Oemre a-er 3o very Steit 2.8 .. " 1e e ) Ly thustnat),
nar mute than ¢ .4 Over ID Tidensled witn diddtcully by Lhustmeid,
ROCX TERME
ROCK HARDNESS (FROM CORE SAMPLES) AOCK BROKENNESS
Dascitptive letme $Co owa Lvar or Bntfe (flecty Harsams A0d0cts . Dottt tptive lerne ALLe 8w b4t Lo Spacing
(Y1 Harily Cuuyed Crurshies wiion prassed wilh hamess Yoty Brohen tv. wr.y .-
Rediun Sl Con bs Couged Wisaks (ome Liuv=)y Crustily esiyes Srcken tor.) ey
Ardiun et d tan be scratched Sreaks (one blow)y sharp edges Slocky (e0.) (DR S
wrd H Cannel Le wCFalched Sresbs conchalvally (sevaral blumi)) haip edyes LYY I7) (n.) PN
LGt YT ROCK garmt (3 Veris WALR LEVELY

3004 SAmnis

$.2= Spise-Bacial Yampls

1127 0.0, LudIsturbed barpla

@ - Other Yarples, 3pectly IR Rewurhsy

B.-MA (Convenitonal) Cure (.2-1/8" V.0,)
Q ™ (wireline) Cura (-3.7/8" 0.0.)

b - Giher Core 3lies, Jpecify Vi Remurhy

s
reysyu

el Lavel =/Usln 3 Depin

Alatislazed deap] wiDale A S0l

wm
[=
a
®
a
[84]
(@]
0
m
T
O
M
>
d
(@]
w
>
<
0
—
m
—
O
o
1)
Z
o
7l 2
s 3
o s
b= ] -
© 9)
+
m R
S H
Q [
2
o®
OE' w
S e
o
— N
iy ~
[(e]
[e)]




Subjec: Numper Page

GH-1.5

8 of 21

Eftective Date

03/01/96

80REHOLE AND SAMPLE LOGGING

Revision

This method of classification identifies soil types on the basis of grain size and cohesiveness.

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

environment of the soils eéncountered. When the term “rock fragments” is used it shall be followed by
a size designation such as “(1/4 inch®-1/2 inch)” or ‘coarse-sand size" either immediately after the
entry or in the remarks column. The USCS classification would not be affected by this variation in terms.

5.2.2 . Color

Soil colors shall be described utilizing a single color descriptor preceded, when necessary, by a madifier
1o denote variations in shade or color mixtures. A soil could therefore be referred to as “gray” or “light
"blue-gray.” Since color can be utilized in correlating units between sampling locations, it is
imporntant 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 suriace creating coior variations between the
sample interior and exterior.

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

Soil Color Charts shall not be used unless specified by the proj'ect manager.

5.2.3 Relative Density and Consistency

To ciassify the relative density and/or consistency of a soil, the geotogist is 1o 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 (panticles 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-1.2. Those designations are:

— |
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Standard Penetration
Designation Resistance
(Blows per Foot)

Very loose Qo4

Loose 5to 10
Medium dense 11 to 30
Dense 31t0 50
Very dense Over 50

Standard penetrat'ion resistance is the number of biows required tc drive a split-barrel sampiler with a 2-
inch outside diameter 12 inches into the material using a 140-pound hammer falling freely through
30 inches. The sampler is driven through an 18-inch sampie interval, and the number of biows is
recorded for each 6-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 spiit-barrel sampler.
The sampie shall be broken in half and the.thumb or penetrometer pushed into the end of the sample
to determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment.
If the sample is decomposed rock. it is classified as a soft decomposed rock rather than a hard soil.
Consistency shall not be determined solely by blow counts. One of the other methods shall be used in

conjunction with it. The designations used to describe the consistency of cohesive soils are shown in
Figure 2. -

et
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FIGURE 2

CONSISTENCY FOR COHESIVE SOILS

Unconfined
Piilaerzsaarfgn Compressive
wonsistency Resistance Strength Field Identification

(Tons/Sq. Foot by

(Blows per Foot) pocket penetration)

Very soft Oto2 Less than 0.25 Easily penetrated severa inches by fist
Soft Easily penetrated several inches by
. 2to4 0.25 t0 0.50 thumb
Medium stiff Can be penetrated several inches by
4to8 05010 1.0 -| thumb with moderate effort
Stiff Readily indented by thumb but
. 8015 1.0 t0.2.0 penetrated only with great effort
Very stiff 1510 30 2.0to 4.0 Readily indented by thumbnail
Hard Over 30 More than 4.0 Indented with difficuity by thumbnail

Ore611/P Brown & Root Enviranmental
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5.2.4 Weight Percentages

in nature. soils are comprised of particies 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 of the Component Peizf::iangge:zr;g@;fgm
Trace 0 - 10 percent
Some 11 - 30 percent
Adijective form of the soil type (e.g., “sandy") 31 - 50 percent
Exampies:

s

o Siity fine sand: 50 to 69 percent fine sand, 31 to 50 percent silt.

® Medium to coarse sand, some silt: 70 to 80 percent medium to coarse sand, 11 to
30 percent silt.

° Fine sandy silt, trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to0 10 percent
clay.

o Clayey silt, some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand.

5.2.5 Moisture

Maisture 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 individual remains consistent
throughout an entire drilling job.

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

" 5.2.86 Stratification

Stratification can only be determined after the sample barrel is opened. The stratification or bedding

thickness for soil and rock is depending on grain size and composition. The classification to be used
for stratification description is shown in Figure 3.

5.2.7 Texture/Fabric/Bedding

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

019611/P
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FIGURE 3

BEDDING THICKNESS CLASSIFICATION

Thickn Thickness
( € tr.ess (Approximate English Classification
metric) Eguivaient)
> 1.0 meter > 3.3 Massive
30 cm - 1 meter 1.0"- 3.3 Thick Bedded
10 cm-30 cm 4" -1.0 Medium Bedded
3cm-10cm 1" -4 Thin Bedded
1¢ecm-3cm 2/5" - 1" .| Very Thin Bedded
3mm-1cm 1/8" - 2/5" Laminated
1 mm -3 mm 1/32" - 1/8° Thinty Laminated
<1mm , <1/32" Micro Laminated

(Weir, 1973 and Ingram, 1954)

019611/P
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5.2.8

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

5.3

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:

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

Summary of Soil Classification

Oensity and/or consistency
Calor

Plasticity (Optionat)

Soil types

Moisture content
Stratification

Texture, fabric, bedding
Other. distinguishing features

Classification ot Rocks

-~

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

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

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

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

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

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.

Rock type

Color

Bedding thickness
Hargness

Fracturing
Weathering

Other characteristics

019611/P
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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 modifier such as a sandy siltstone, or a silty sandstone
can be used. The modifier indicates that a significant portion of the rock type is composed of the
modifier. Other modifiers can include carbonaceous, calcareous, siliceous, etc.

Grain size is the basis for the classification of clastic sedimentary rocks. Figure 4 is the Udden-
Wentworth classification that wil 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 exampie, the division between siitstone ang
claystone may not be measurable in the field. The boundary shall be determined Dy 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.

5.3.2 Color

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

Rock color charts shall not be used uniess 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:

. 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 berween the lowest soil horizon and firm bedrock).

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

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

. 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.

019611/P
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FIGURE 4
GRAIN SIZE CLASSIFICATION FOR ROCKS
Particle Name Grain Size Diameter
Cobbles > 64 mm
Pebbles 4 - 64 mm
Granules 2-4mm
Very Coarse Sand 1-2mm
Coarse Sand 0.5-1mm
Medium Sand .-0.25 - 0.5 mm
Fine Sand 0.125 - 0.25 mm
Very Fine Sand 0.0625 - 0.125 mm
Silt 0.0038 - 0.0625 mm
After Wentworth, 1922
019611/P Brown & Root Environmental
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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 and the fracturing is
described by the following terms:

Very broken (V. BR.) - Less than 2-inch spacing between fractures
Broken (BR.) - 2-inch to 1-foot spacing between fractures

Blocky (BL.) - 1- to 3-foot spacing between fractures

Massive (M.) - 3 to 10-foot spacing between fractures

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. Natura
breaks include slickensides, joints, compaction slicks, bedding plane partings
(not caused by drilling), friabie 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:

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

. Stight - Rock has some staining which may penetrate severa| Centimeters into the rock.
Clay filling of joints may occur. Feldspar grains may show some alteration.

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

] Severe - All rock including quartz grains is stained. Some of the rock is weathered 1o the
-extent of becoming a soil. Rock is very weak.

5.3.7 Qther Characteristics
The following items shall be included in the rock description:

®  Description of contact between two rock units. These can be sharp or gradational.
o Stratification (parallel, cross stratified).

019611/P
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Description of any filied cavities or vugs.

Cementation (calcareous, siliceous, hematitic).

Description of any joints or open fractures.

Observation of the presence of fossils.

Notation of joints with depth, approximate angle to norizontal, 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 shalil be kept current to provide controt of the drilling program
and to indicate various areas requiring special consideration and sampling.

5.3.8

Additional Terms Used in the Description of Rock

The following terms are used to further identify rocks:

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

Some - indicates significant (15 to 40 percent) amounts cf the accessory material. For
example, rock composed of seams of sandstone (70 percent) and shaie (30 percent) would
be "sandstone -- some shaie seams.”

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

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.”

Interlayered - Used to indicate thick altermating seams of material 6ccurring 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:

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

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

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

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

Gabbro - A coarse-grained plutonic rock consisting of caicic plagiociase and clinopyroxene.

Loosely used for any coarse-grained dark igneous rock.

019611/P

e

Brown & Root Snvironmental



Subject Number Page i
GH-15 16 of 21
BOREHOLE AND SAMPLE LOGGING e T _—
0 03/01/96

5.4

5.5

Abbreviations may be used in the
minimum. Following are some of the abbreviations that may be used:

Abbreviations

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

Slate - A very fine-grained foliated rock POssessing a well developed slaty cleavage. I
Contains predominantty chiorite, mica, quarz, and sericite,

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

Schist - A medium 10 coarse-grained

foliated rock with subparailel arrangerhent of the ,
micaceous minerals which dominate its

composition.
Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerajs.

Quarntzite - A fine- 1o coarse-grained nonfoliated rock breaking across grains, consisting
essentially of quartz sand with siica cement.

description of a rock or soil. However, they shall be kept at a

Cc - Coarse Lt - Light Yl Yellow T
Med - Medium BR - Broken Or . Orange
F - Fine BL Blocky S§ . Sandstone
- Very M - Massive Sh . Shale
Sl - Slight Br . Brown Ls . Limestone
Occ - Occasional Bl - Black Fgr - Fine-grained
m . Trace

This section describes
Information obtaineq from the preceding sections shall
log has been provided

Boring Logs and Documentation

in more detail the procedures to be used in completing boring logs in the fieid.

be used to complete the logs. A sampie boring
as Figure 5.

019611/P
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FIGURE 5
COMPLETED BORING LOG (EXAMPLE)
BORING LOG Page I of |
PROJECT NAME: NSB- SITE BORING NUMBER: S8/ Mw |
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5.5.1

Soil Classification

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

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

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

Indicate any change in lithology by drawing a line at the appropriate depth. For example,
it clayey silt was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet, a line shall

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 sails 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.

Enter color of the material in the appropriate column.

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

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

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

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

The following infarmation shall be entered under the "Remarks” column and shall include,

. but is not limited by, the following:

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

019611/P
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5§.5.2

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

Particle shape - flat, elongated, or flat and etongated.

Maximum particie size or dimension.

Water level observations.

Reaction with HCI - none, weak, or strong.

Additional comments:

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

tndicate odor and Photoionization Detector (PID) or Flame lonization Detector
(FID) reading if applicabte.

Indicate any change in lithclogy 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).

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 consistancy
of material from sample to sample, if the material is consistent. Horizontal
lines shall be drawn if there is a change in lithology, then vertical lines drawn
to that point. -

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

Rock Classification

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

Indicate lithology change by drawing a line at the appropriate
Section 5.5.1.

Rock hardness is entered under designated column using terms as described on the back

of the log or as explained earier in this section.

depth as explained in
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. Enter color as determined while the core sampie is wet; if the sample is cored by air, the

core shall be scraped clean prior to describing color.

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

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

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

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

- Indicate caicareous 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.
] Remarks at the bottom of Boring Log shall include:
- Type and size of core obtained.
- Depth casing was set.
- Type of rig used.
. As a final check the boring log-shall include the following:

. Vertical fines shall be drawn as explained for soil 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,

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:

. Obtain cutting samples at approximately S-foot intervals, sieve the cuttings (if mud rotary
drilling) to obtain a cleaner sample, place the sample into a smaj| sample bottle or "zip lock®

o1g611/P Brown & Root Environmental



Cuttings shall be closely examined to determine general lithciogy.

fracture iocations or lithologic changes.

potential fracture zones.

rotary methods.
5.6 Review
Upon completion of the borings logs. copies shall be made and reviewed. ltems

. Checking for consistency of all logs.
Checking for conformance to the guideline.

6.0 REFERENCES

Unified Soil Classification System (USCS).

ASTM D2488, 1985.

Earth Manual, U.S. Department of the lnteric;r, 1974.

7.0 RECORDS

Originals of the boring logs shall be retained in the project files.
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bag for future reference, and label the jar or bag (i.e. hole number, depth, date, etc.).

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

. Note drop or chattering of drilling tools or a change in the rate of drilling, to determine
] Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify

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

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

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

1o be reviewed include:

019611/P
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1.0 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data
record forms. logs and reports generally initiated and maintained for documenting Brown & Root
Environmental field activities.

2.0 SCOPE
Documents presented within this procedure (or equivalents) shall be used for all Brown & Root

Environmental fieid activities. as applicable. Other or additional documents may be required by specific
client contracts.

3.0 GLOSSARY
None

4.0 RESPONSIBILITIES

Proiect Manager - The Project Manager is responsible for obtaining hardbound, controlled-distribution

logbooks (from the appropriate source), as needed. In addition, the Project Manager is responsible for
placing all forms used in site activities (i.e.. records, field reports. and upon the completion of field work,
the site logbook) in the project's central file.

Field Operations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site

logoook. notebooks, and all appropriate forms and field reports illustrated in this guideline (and any
addftional forms required by the contract) are correctly used. accurately filled out, and completed in the
required time-frame. .

5.0 PROCEDURES
3.1 Site Logbook
5.1.1 General

The site logbook is a hard-bound, paginated controlled-distribution record book in which all major onsite
activities are documented. At a minimum. the following activities/events shall be recorded (daily) in the
site logbook:

All field personnel present

Arrival /departure of site visitors

Arrival /departure of equipment

Start or completion of borehole/trench/monitoring well installation or sampling activities
Daily onsite activities performed each day

Sample pickup information

Health and Safety issues (level of protection observed. etc.)

Weather conditions

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of the

first onsite activity (e.g.. site visit or initial reconnaissance survey). Entries are to be made for every day
that onsite activities take place which involve Brown & Root Environmentat or subcontractor personnel.

Upon compietion of the fieldwork, the site logbook must become part of the project’'s central file.

019611/P
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The following information must be recorded on the cover of each sit= logbook:

° Project name

) Brown & Root Environmental project number
o Sequential book number

. Start date

] End date

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see
Section 5.2), but must summarize the contents of these other notebooks and refer to Spectfic page
locations in these notebooks for detailed information (where applicable). An example of a typical site

logbook entry is shown in Attachment A

If measurements are made at any location. the Measurements and equipment used must either be
recorded in the site logbook or reference must be made to the site notebook in which the measurements

are recorded (see Attachment A).

All logbaok. notebook. and log sheet entries shall be made in indelible ink (black pen is preferred). No

erasures are permied. If an incorrect entry is made, the data shall te crossed

end of each day.

5.1.2 Photographs

When movies, slides, or phatographs are taken of a site Or any manitoring location, they must be
numbered sequentially to correspond to logbook entries. The name of the photographer, date, time, site
location. site description, and weather conditions must be entered in the logbook as the photographs
are taken. A series entry may be used for rapid-sequence photographs. The photographer is not
required to record the apernure settings and shutter speeds for photographs taken within the normal
automatic exposure range. However, special lenses, fiims, filters, and other image-enhancement
tecnnigues must be noted in the logbook. If possible, such technigues shall be avoided. since they can
adversely affect the admissibility of photographs as evidence. Chain-of-custody procedures depend upon
the subject marer, type of film, and the processing it requires. Film used for aerial photography, -
confidential information, or criminal investigation require chain~of—custody procedures. Adequate logbook

5.2 Site Notebooks

Key field team personnel may maintain a Separate dedicated notebook to docy
acuvities conducted directly under their supervision. For example, on large

013611,P
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5.3 Sample Forms

A summary of the forms illustrated in this procedure is shown as the listing of Atachments in the Table
of Contents for this SOP. Forms may be altered or revised for project-specific needs contingent upon
ciient approval. Care must be taken to ensure that ali essential information can be documented.
Guidelines for completing these forms can be found in the related sampting SOP.

5.3.1 Sample Coliection, Labeling, Shipment and Request for Analysis

5.3.11 Sample Log Sheet

Sample Log Sheets are used to record specified types of data while sampling. Attachments B-1 to B4
are examples of Sample Log Sheets. The data recorded on these sheets are useful in describing the
waste source and sample as well as pointing out any problems encountered during sampling. A log
sheet must be completed for each sample obtained. inciuding field quality contral (QC) samples.

3.3.1.2 Sampie Label
A typical sample label is illustrated in Atachment B-5. Adhesive labels must be compieted and applied
10 every sampie container. Sample labels can usually be obtained from the appropriate Program source

or are supplied from the laboratory subcontractor.

3.3.1.3 Chain-of-Custodyv Record Form

The Chain-of-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. This form
must be used for any sampies coliected for chemical or geotechnical analysis whether the analyses are
performed on site or off site. One part of the completed form is retained by the field crew while the other
two portions are sent to the laboratory. An example of a Chain-of-Custody Record form is provided as
Atachment B-6. A supply of these forms are purchased and stocked by the field department of the
various Brown & Root Environmental offices. Alternately, COC forms supplied by the laboratory may be
used. Once the sampies are received at the laboratory, the sample cooler and contents are checked
and any problems are noted on the enclosed COC form (any discrepancies between the sample labels
and COC form and any other problems that are noted are resolved through communication between the
iaboratory point-of-contact and the Brown & Root Environmental Project Manager). The COC form is
signed and one of the remaining two parts are retained by the laboratory while the last part becomes
part of the samples’ corresponding analytical data package. Internal laboratory chain-of-custody

" procedures are documented in the Laboratory Quality Assurance Plan (LQAP).

£3.1.4 Chain-of-Custody Seal

Attachment B-7 is an example of a custody seal. The Custody seal is also an adhesive-backed label.
It is pant of a chain-of-custody process and is used to prevent tampering with samples after they have
been collected in the field and sealed in coolers for transit to the laboratory. The COC seals are signed
and dated by the sampiers and affixed across the opening edges of each cooler containing
environmental samples. COC seals may be available from the laboratory; these seals may also be
ourchased from a supplier.

019611/P
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5.3.2 Geohydrolagical and Geotechnical Forms
53.2.1 Groundwater Level Measurement Sheet

A groundwater level measurement sheet. shown in Attachment C-1 must be filled out for each round of
water level measurements made at a site.

5.3.2.2 Data Sheet for Pumping Test

FIELD DOCUMENTATION SA-6.3 6 of 32 - ,
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Ouring the performance of 3 Pumping test (or an in-situ hydraulic conductivity test), a large amount of
data must be recorded, often within a short time period. The pumping test data sheet (Attachment C-2)

facilitates this task Dy standardizing the data coliection format, and allowing the time interval for collection
to be laid out in-advance, '

5.3.2.3 Packer Test Repon Form

A packer test repon form shown in Attachment C-3 must be completed for each well upon which a
packer test is conducted following well installation.

5.3.2.4 Summarv Loqg of Boring

Ouring the progress of each boring, a log of the materials encountered, operation and driving of casing,
and location of samples must be kept. The Summary Log of Boring (Attachment C+4) is used for this
purpose and must be completed for each soil boring performed. In addttion, if volatile organics are
monitored on cores, samples or cuttings from the borehole (using HNU or OvA detectors), these results
must be entered on the boring log (under the "Remarks" column) at the appropriate depth. The
"Remarks" column can also be used to subsequently enter the laboratory sample number and the
concentration of a few key analytical results. This feature aliows direct comparison of contaminant
concentrations with soil characteristics .

5.3.2.5 Monitoring Well Construction Details Form

A Monitoring Well Construction Details Form must be compieted for every monitoring well piezometer
Or temporary well point installed. This torm contains specific information on length and type of well riser
pipe and screen, backfill, fiter pack, annular seal and grout characteristics, and surface seal
characteristics. This information is important in evaluating the performance of the monitoring well,
Particularly in areas where water levels show temporal variation, or where there are multiple (immiscible)
phases of contaminants, Depending on the type of monitoring well (in overburden or bedrock), different
forms are used (see Attachments C-5 through C-8). Similar forms are used for flush-mount well
completions. The Monitoring Well Construction Details Form is not a controlled document,

5.3.2.6 Test Pit Log

When a test pit or trench is constructed for investigative or sampling purposes. a Test Pit Log
(Attachment C-10) must be filled out by the responsible field geologist or sampling technician.

5.3.3 Equipment Calibration and Maintenance Form

01s611/P Brown & Root Environmental
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equipment require frequent calibration, others infrequent. Some are calibrated by the manufacturér,
others by the user.

Each instrument requiring calibration has its own Equipment Calibration Log (Attachment D) which
documents that the manufacturer's instructions were followed for calibration of the equipment, including
frequency and type of standard or calibration device. An Equipment Calibration Log must be maintained
for each electronic measuring device used in the field; entries must be made for each day the equipment
is used.

5.4 Field Reports

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required
for data interpretation or documentation, but are not easily useful for tracking and reporting of progress.
Furthermore. the field logbook /notebooks remain onsite for extended periods of time and are thus not
accessible for timely review by project management. .~

5.4.1 . Weekiy Status Reports
To facilitate timely review by project management, Xeroxed copies of logbook/notebook entries may be
made for internal use. To provide timely oversight of onsite contractors, Daily Activities Reports are

completed and submitted as described below.

It shoulc be noted that in addrion to the summaries described herein. other summary reports may also
De contractually required.

5.4.2 Daily Activities Report
5.4.2.1 Description

The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This
report must be filled out on a daily basis whenever there are drilling, test pitting, well construction, or
other related activities occurring which involve subcontractor personnel. These sheets summarize the

work performed and form the basis of payment to subcontractors (Attachment £ is an example of a Daily
Activities Report).

5422 Responsibilities

It is the responsibility of the ng geologist to compiete the DAR and obtain the driller's signature
acknowledging that the times and quantities of material entered are correct.

5.4.2.3 Submittal and Aporoval

At the end of the shift, the rig geologist must submit the Daily Activities Report to the Field Operations
Leader (FOL) for review and filing. The Daily Activities Report is not a formal report and thus requires
no further approval. The DAR reports are retained by the FOL for use in preparing the site logbook and
in preparing weekly status reports for submission to the Project Manager.

019611/P Srown & Root Environmental
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6.0 ATTACHMENTS

Attachment A

Attachment B-1
Attachment B-2
Attachment B-3
Attachment B-4
Attachment B-5
Attachment B-6
Attachment B-7
Attachment C-1
Attachment C-2

Attachment C-3 .

Attachment C4
Attachment C-5
Antachment C-5A
Attachment C-5
Attachment C-7
Attachment C-8
Attachment C-8A

Attachment C-9
Attachment D
Attachment €
Attachment F

TYPICAL SITE LOGBOOK ENTRY

EXAMPLE GROUNDWATER SAMPLE LOG SHEET

EXAMPLE SURFACE WATER SAMPLE LOG SHEET

EXAMPLE SOIL/SEDIMENT SAMPLE LOG SHEET

CONTAINER SAMPLE LOG SHEET FORM

SAMPLE LABEL

CHAIN-OF-CUSTODY RECORD FORM

CHAIN-OF-CUSTODY SEAL

EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET

EXAMPLE PUMPING TEST DATA SHEET

PACKER TEST REPORT FORM

EXAMPLE BORING LOG

EXAMPLE OVERBURDEN MONITORING-WELL SHEET

EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT)
EXAMPLE CONFINING LAYER MONITORING WELL SHEET

EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL

EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK

EXAMPLE BEDROCK MONITORING WELL SHEET -
WELL INSTALLED IN BEDROCK (FLUSHMOUNT)
EXAMPLE TEST PIT LOG

EXAMPLE EQUIPMENT CALIBRATION LOG
EXAMPLE DAILY ACTIVITIES RECORD

FIELD TRIP SUMMARY REPORT
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ATTACHMENT A
TYPICAL SITE LOGBOOK ENTRY

START TIME: DATE:

SITE LEADER: -
FERSONNEL: : 7
BROWN & ROOT ENV. DRILLER EPA

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. Na. -L_page 28-30, for details of drilling activity. Sample No. 123-21-
S4 collected: see sampie logbook, page 42. Drilling activities completed at 11:50 and a
4-inch stainless steel well instalied. See Geologist's Notebook, No. 1, page 31, and well
construction details for well

3. Orilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of
well
4, Well drilled. Rig geologist was . See Geoiogist's Notebook,

No. 2, page for details of drilling activities. Sample numbers 123-22-S1, 123-22-S2,
and 123-22-S3 collected:; see sample logbook, pages 43, 44, and 45.

5. Well was deveioped. Seven 55-gallon drums were filled in the flushing stage. The
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water
pumped from well was "sand free."

8. EPA remedial project manger arrives on site at 14:25 hours.

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

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

s. Express carrier picked up samples (see Sample Logbook. pages 42 through 45) at
17.50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate lacked.

Field Operations Leader

J—
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ATTACHMENT B-1
' EXAMPLE GROUNDWATER SAMPLE LOG SHEET l
GROUNDWATER
SAMPLE LOG SHEET Page of ’

Project No.: Sampis Location:
C Domesac Well Data Sampied 8y:
Q Monitoning Wall Data
Q Otner Well Typa: C.0.C. No.:

C CA Sampis Type:

Date:

Timae:
Metnhoc:

Date:

Methoa:

Monitar Reading (pom): 1

Wail Casing Dia. & Matenai

Typs:

Tatal Wall Depth (TD):

Stauc Water Level wL):

TO-WL (f1.) =

One Casing Voluma: (gsifL)

Stert Purge (hra.):

End Purge (hre.):

Total Purge Time (min):

Total Amount Purged (gal/L):

Obeervanone/Notas:

- Cirdle it Applicabla:s :

e ; Signature(s):
Oupiicate ID Neo:

TBO: To Be Detorrmumed

019611/P
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ATTACHMENT B-2

SURFACE WATER

SAMPLING LOG SHEET Page of

Project Site Name:

Sample 1D Na.:

Project No.: Sample Locadon:
Z Spring a Pond Sampled By:
- Stream O Lake
O Orther’
O QA Sample Typs: C.0.C. No.:

Observations/Notss:

Signature(s):

MS/MSD | Ouplicate D No.:

TBD: 7o Be Determined

01g9611/P
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ATTACHMENT B-3
EXAMPLE SOIL/SEDIMENT SINGLE SAMPLE LOG SHEET ‘
{ e SOIL/SEDIMENT
.1‘-.‘.‘-25‘“:}_ SINGLE SAMPLE LOG SHEET
S HT crnn PBQB of ’
Project Site Nama: Sampie ID No.:
Project No.: Sampie Location: ‘
C Surface Soil Sampled By:
T Subsurface Soil
C Sediment C.0.C. No.:
O Other ____
0O QA Sampie Typa: o
Sample Metnod: O ke N e SN
Sample Calor/Description
Depth Sampled:
Sampie Dats and Time:
Tyoe of Samplie
3 Grab
3 Composite R g EPRTTTRS;
O Grab-Composite Sy : , Sz SIS SN
O High Concanmaton Color Description: (Sand. Clay, Dry, Mot Wt stc.)
QO Low Concentraton
H e AT O V| Map:
Observations/Notes:
Lol RophEablass vy q Signatwre(s):
MS/MSD | Duplicate ID No:
019611/P
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ATTACHMENT B-4
CONTAINER SAMPLE LOG SHEET FORM
@ Srown & Root Environmental Page —of _
O Container Qata Case #:

8rown & Root Snv. Source No.

Source Location:

Project Site No.

.-~ .Container Source.

;Container:Description

Color:

2 Drum
O Bung Top
T Lever Lock Condition:
O Bolted Ring
C Other Markings:
Vol. of Contents:
3 Bag/Sack
3 Tank Other:
T Other
Disposttion of Sampie Sampie Description
= Container Sampled Layer 1 Layer 2 Layer 3
= Conrtainer opened but not Phase QdSol. dliaq. 0OSol. dLiq. OS0l. Tliq.
sampled. -Reason: Color -
Viscosity OL OM OH gL JM TH gt OM TH
% of Total
O Container not opened. Volume
Reason: Other.
Monrtor Reading: Type of Sample
4 Grab
Sampie Method: O Low Concentration O Composite
O High Concentration 3 Grab-composite
-Sample Date & Time: Sampie Identffication Organic tnorganic
Sampled by:
Signature(s):
Date Shipped
Analysts: Time Shipped
Lab
Volume -
019611/P Brown & Roat Environmental
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ATTACHMENT B-5
SAMPLE LABEL | ’
@ Brown & Root Environmentat PROJECT: I
STATION LOCATION:
DATE: / / TIME: hrs. ‘ ,
MEDIA: WATER 3 SOIL O SEDIMENT (3 =
CONCENTRATION: LOW g MEDIUM OO HIGH G
TYPE: GRAB O COMPOSITE g |
' ANALYSIS PRESERVATION
VOA G BNAS D °
PCBSs O PESTICIDES O | S:% Lec ) =
METALS: _TOTALC DISSOLVED C | oft o o 5 2 g
CYANIDE 5 prabitop g
- :
Sampled by:
Remarks:

019611/P
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ATTACHMENT B-7

CHAIN-OF-CUSTODY SEAL

84muubig

1VIS AQolsn)d

CUSTODY SEAL

Date

Signature

019611/P
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ATTACHMENT C-1
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET

e ——
W @‘.\-\5\ GROUNDWATER LEVEL

AL MEASUREMENT SHEET Page ___ of

MEASURING DEVICE:

PERSONNEL:

ADJUSTMENT FACTOR:

DATE:

REMARKS:

WEATHER CONDITIONS;

‘Measureamaents (0 nearest 0.0 toat.,

Signaturels}:

e
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1
ATTACHMENT C-2
EXAMPLE PUMPING TEST DATA SHEET ’
PUMPING TEST DATA SHEET
. Page of I
PROJECT NAME: PUMPING WELL NUMBER:
PROJECT NUMBER: MEASURED WELL NUMBER: ,
PUMPING TSST: i) STEP DRAW DOWN TEST ( ]
TEST NUMBER: MONITORING POINT:
METHCD OF MEASUREMENT: DEPTH CORRECTION (ft)
DATE(s): PUMP SETTING (Ft. below monitenng point): . I
STATIC H2QO LEVEL (®) (SQ) . DISTANCE FROM PUMPING WELL (ft) (r):
PUMPING TEST PERFORMED BY:
REMARKS:
_ ELAPSED ORAW FLOW METER
TIME SINCE ow
MILTARY WATER LEVEL| CORRECTION| DOWN OR PUMPING
TIME - ’U:::::o‘:,w P} {Ft. RECOVERY R(E::.".’:G RATE (GPM) REMARKS
{Min.) (Fed ' ,
| |
| |
|
l
I
|
|
|
l I
[ |
|
I
l
|
| i
|
|
| | -
| |
SIGNATURE(s):
019611/P Brown & Root Environmental
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ATTACHMENT C-3

PACKER TEST REPORT FORM

PROJECT: PRO]E(T_NO.: TESTNO: PAGE OF
BORINGNO.: ____ CASING DEPTN: CONTRACTOR: ___ STATIC WATER LEVEL -
TESTINTERVAL: BY: CHECKED: PACKER PRESSURE
T T owe Test Calculated Results [ 1131 CONIIGUAA TION et ey
~-P{psl)
[UTLIY ] & Fhow, & flow, Ty Rate . . & fimag) - (?_:
trepvis 8 1ow 3 2 ", Hpltyl - i, t.Mp . ¢ () - Cpam (13 u!
9%} ‘lﬂ‘!' Kasdng (ﬁ% “-ﬂ li‘g" - " 1 ipn) n fis ornty ’ 13 » an ] 4

e
{teet)

.
el

*= Packes
1.
(Y1)

<= Packes

CP & (12 e 1)) '™ ) {70,215 5)

7 48 Gallons = VFWD
Lpi o 2 Hthead

*  MHyisuted whea the testlength is below ihe water Lable.

;I used whea the test lengthis above the wates table.
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WATZR LEVEL DATA:

Subjec: Number T Page I
FIELD DOCUMENTATION SAS 3 20 of 32
Revision Eﬁemm \'}
0 03/01/96
ATTACHMENT C-4
EXAMPLE BORING LOG
— BORING LOG Page_ of
FROJECT NAME: SORING NUMBER:
FRCIECT NUMBER: DATE
ORILLING COMPANY: GEOLOGIST:

= “‘*'ffs

emarks

l ] L] ~ L '
L L i I | ] |
| o |
fod |
| ||
] | |
| l I
| l '
| ] | ’
P l
(T ] |
] |
| |
| ] l
LT l
| |
|
|
|
|
| l
| |
[
| ]
| |
CCNVERTED TO WELL: _  VYes No: WELL 1.0.#:

REMARKS:

—

Signature(s):

_

019611/P
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]

S

A R RN R

e

~————— TYPE OF SEAL:

éﬁ— RISER PIPE 1.D.
TYPE OF RISER PIPE:

—————— BOREHOLE DIAMETER:
o

e SLEVATION/DEPTH TOP OF SEAL:

1.0. OF SURFACE CASING:

TYPE OF SURFACE CASING-

— TYPS OF BACKFILL:

oy +—————— OEPTH TOP OF SAND PACK:

A+————1— ¢ EVATION/ DEPTH TOP OF SCREEN:

i TYPE OF SCREEN:

SLOT SIZE x LENGTH:

1.D. OF SCREEN:

= TYPE OF SAND PACK:

T ELEVATION/DEPTH BOTTOM OF SCREEN:

[ ELEVATION/DEPTHBOTTOM OF sANO PACK: _____ /
TYPE OF BACKFILL BELOW OBSERVATION
WELL: -
S 4 LEVATION / DEPTH OF HOLE: /

Supjec: Numper Page
FIELD DOCUMENTATION SA6.3 22 of 32
Rewvision Eﬂeclm
0 03/01/96
ATTACHMENT C-5
EXAMPLE OVERBURDEN MONITORING WELL SHEET
30RING NO.;
. OVERBURDEN
MONITORING WELL SHEET
PROJECT LOCATION ORI
PROJECT NO. BORING METHOO
ZLEVATION DATE
- - CEVELOPMENT
FIELD GEQLOGIST METHOO
- ELEVATION OF TOP OF SURFACE CASING —_—
T ELEVATION OF TOP OF RiSZR BIPE. _—
T 7 STICK - UP TOP'OF SURFACE CASING. _—
GROUND [ STICK - UP RISER PIPE .
SLEVATION > rvecor SURFACE SEAL:

019611,P

8rown & Root Environmental
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Number Page

SA-6.3 23 of 32
Rewvision Eftectve Date

0 03/01/96

ATTACHMENT C-5A

EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT)

7 SN
AR ATEE] YA
N ) I AN}

SN N 7/

8ORING NO.:

————

MONITORING WELL SHEET

PROIJECT

LOCATION

PRQOIECT NO.

SORING

DATE

ELEVATION e
FIELD GEOLCGIST

DRILLER
ORILLING
METHOD
DEVELOPMENT
METHOD

Crouna
\ Elevction

=CLEVATION TOP.OF RISER:

\

Flush mount

surioee c%
with lock g

A ANAAAAINANAINNRK

TR

!
# TYPE OF PROTECTIVE CASING:
Q 1.0. OF PROTECTIVE CASING:

%—————DIAHETER OF HOLE:

=TYPE OF SURFACE. SEAL:

TYPE QF RISER PIPE:

RISER PIPE 1.D.:

TYPE OF BACKFILL/SEAL:

ODEPTH/ELEVATION TOP OF SAND:

o = v =
[ NP
s

vie
.,

3

TR e e — i v

TYPE OF SCREEM:

DEPTH /ELEVATION TOP OF SCREEM:

SLOT SIZE x LENCGTH:

TYPE OF SAND PACK:

OIAMETER OF HOLE IN BEDROCKX:

BACKFILL MATERIAL BELOW SANO:

—DEPTH /ELEVATION BOTTOM OF SCREEN:
DEPTH/ELEVATION BOTTOM OF SANO:
— DEPTH/ELEVATION BOTTOM OF HOLE:

ol LT\ QL \amsun e

019611/P
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[
ATTACHMENT C-§
EXAMPLE CONFINING LAYER MONITORING WELL SHEET
—
BORING NO.:
\
CONFINING LAYER
MONITORING WELL SHEET
DRILLER
PROJECT LOCATION DRILLING
PROJECT NO. BORING METHOG
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST METHOD
- ELEVATION OF TOP OF SURFACE CASING : _—
— ELEVATION OF TOP OF RISER PIps. —_—
r—-er— ELEVATION TOP OF PERM. CASING:
4 TYPE OF SURFACE SEaL: -
L
Grouno // 1.0. OF SURFACE CASING.
SLEVATION s 2 k/ TYPE OF SURFACE CASING:
a 2 7 -3
N i
324
2 RISER PIPE 1.D.
22 TYPE OF RISER PIPE.
227
" —— 1 TER:
2 %«— BOREHOLE DIAMETER
57 PERM. CASING 1.D.
% TYPE OF CASING & BACKFILL:
3 % " ELEVATION/DEPTH TOP CONFINING LAY ZR:
CONEINING 2 % ELEVATION/ DEPTH BOTTOM OF CASING.
: ELEVATION / DEPTH BOT. CONFINING LAYER:
BOREHOLE DIA. BELOW CASING:
TYPE OF BACKFILL: A
SLEVATION/ GEPTH TOP OF SEALS
TYPE OF SEAL:
DEPTH TOP OF SAND PACK:
ELEVATION/DEPTH TOP OF SCREEN:
TYPE OF SCREEN: —
TYPE OF SAND PACK:
SLEVATION/ DEPTH BOTTOM OF SCReEN: —_—
SLEVATION/ DEPTH BOTTOM OF SAND PACK _
TYPE OF SACKFILL BELOW OBSZRVATION
WELL; h
ELEVATION / DEPTH OF HOLE: _

019611/P

Brown & Root Snvironmental



EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL

ATTACHMENT C-7

Supject _ Number Page T
FIELD DOCUMENTATION SA6.3 25 of 32
Revision Effective Date
0 03/01/96
——]

BORING NO.:
BEDROCK
= W, MONITORING WELL SHEET
S 2 OPEN HOLE WELL
- DRILLER
PROJECT LOCATION DRILLING
PROJECT NQ. BORING METHOD
ELEVATION DATE OEVELOPMENT
FIELD GEOLOGIST METHOD
& - SLEVATION OF TOP OF CASING:
- STICK UP OF CASING ABOVE GROUND
SURFACE:
GROUND
f-fvVATION 7 s TSe—— TYPE OF SURFACE SEAL:
17 . a8/
7 7] 1.0. OF CASING:
, ? -g—— TYPE OF CASING:
4 Z
7 % TEMP. / PERM.
7 2
43
1 b
4 Z
Z Z
[V
'
% 2
/]
Z 7
7 Z
2 b
A t———— DIAMETER OF HOLE:
.g g
2 b
; 7
- A ?h——— TYPE OF CASING SEAL:
1.0. R. é ?l i
= i:xll‘:g ¢/TT—|==*— DEPTH TO TOP OF ROCK:
=rn =
lTl;%- ﬁTn——_ OEPTH TO BOTTOM CASING:

=i
I
—1
1=

DIAMETER OF HOLE IN BEDROCK:

DESCRIBE IF CORE/ REAMED WITH BIT:

DESCRIBE JOINTS IN BEDROCK AND DEPTH:

ELEVATION/DEPTH OF HOLE:

019611/P

Brown & Root Environmental



Supjec: Number

Page
FIELD DOCUMENTATION SA-6.3 26 of 32
Revision Effective Date
0 03/01/96

ATTACHMENT C-8
EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK

30RING NO.:
— - BEDROCK
Z - é&, WY MONITORING WELL SHEET
ST WELL INSTALLED IN BEDROCK
DRILLER
PROJECT LOCATION ORICG
PROJECT NO. 3ORING METHOD
ELEVATION DATE DEVELOPMENT
SIELD GEOLOGIST e
. q I ELEVATION OF TOP OF SURFACE CASING: -
[¢——————— STICK UP OF CASING ABOVE GROUND
~ ! SURFACE: ‘
SROUND ¥ ZLEVATION TOP OF RISER: -
SLEVATION 5 pSsN—— TYPE OF SURFACE SEAL:
~ 24 i :
N2 G
%/ %/’ , 1.D. OF SURFACE CASING:
%?"‘_ OIAMETER OF HOLE:
7 |

2 RISER PIPE 1.D.-
///// TYPE OF RISER PIPE;

\\\T&\\\\

—— TYPE OF BACKFILL:

TO.R % 4T SLEVATION/DEPTH TOP OF SEAL: /
ST —<— ELEVATION/DEPTH TOP OF BEDROCK: 7
= TYPE OF SEAL:

=i

—— ELEVATION/OEPTH TOP OF SAND: —_
—— ELEVATION/DEPTH TOP OF SCREEN: . /
TYPE OF SCREEN: i

SLOT SIZE x LENGTH:

1.0. SCREEN:

—— TYPE OQF SANO PACK:

— OIAMETER OF HOLE IN BEDROCK:

CORE / REAM:

— ELEVATION/ OEPTH BOTTOM SCREEN: YA W
ELEVATION / DEPTH BOTTOM OF HOLE: /

018611/P Brown & Root Environmaental
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Rewision Sttecuve Date ]
0 03/01/96
ATTACHMENT C-8A
EXAMPLE BEDROCK MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK (FLUSHMOUNT)
80ORING NQ.:
T BEDROCK
T MONITORING WELL SHEET
S 2 WELL INSTALLED IN BEDROCK’
PROJECT: LOCATION: ORILLER:
PROJECT NO.: BORING: ORILLING
ELEVATION: OATE: METHOO:
o ’ : DEVELOPMENT
FIELD GEZOLOGIST: METHOO:

Ground .
Slevation T ELEVATION TOP OF AISER:
% 9{ — TYPE CF SURFACE SZAL
Flush mount
surface casing o TYPE OF PROTECTIVE CASING:
with loex % 1.0. OF PROTECTIVE CASING:
~—OIAMETER OF HOLE:
7. TYPE OF RISER PIPE:
RISER PIPE 1.D.:
A
—TYPS OF BACKAILL/SEAL
[T-OEPTH/ILEVATION TOP OF BEDROCK:
Tep of Roex
= DEPTH/ELEVATION TOP OF SAND:
Ueptn/cievation :'
Stotic water Lewel i L
(Approx.) SERA
: o OEPTH/ELEVATION TOP OF SCREEM:
= TYPE OF SCREEN:
oyt [ SLOT SIZE x LENGTH:
11 S Py
T = se——1vPE OF sAND Pack:
L =1 —DIAMETER OF HOLE IN BEDROCK:

2' PVC Trep

Beiow Screan

OEPTH/ELEVATION 80TTOM OF SAND:
FOEPTH /ELEVATION 80TTOM OF HOLE:

BACKFILL MATERIAL BELOW SAND:

—OEPTH/ELZVATION BOTTOM OF SCREEN:

—_—r
—_—e
——

N

L6 7O\ AL O, \ DIty W

Q18611/P
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ATTACHMENT C-9

EXAMPLE TEST PIT LOG

TEST PIT LOG

Brown & Root Environmentai

PROJECT:
PROJECT NC

DATE:

TEST PIT NO..:

SOCATION:
FIELD GECLOGEST:

MATERIAL DESCRIPTION

SToOL O3 ¥

fm (Owewnr)

(50il Density / Consistency, Coior)

Vi3

REMARKS

Tert ®12 Crons Secron and 7 or Man View

REMARKS

PH4OTO LOG

TESTAIT

SAGE

OF

018611/P
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Brown & Root Environmental

IHSTRUMENT NAME § MODEL :

MANHUFACTURER :

EQUIPMENT CALIBRATION LOG

JOB HAME ;

JOB HUMBER : __

__CALIBRATION

INITIAL

STANDARDS

PROCEDURE

ADJUSTMENTS

FiHAL

DATE

SETTINGS

USED

MAQE

SETTINGS

___SIQHATURE

COMMENTS

907 NOLLVHEITVI LNINdIND3 TTdWVX3

Q LNIWHOVYLLV

w
C
o
[1]
Q
m
m
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C
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Subject

FIELD DOCUMENTATION

Number

SA-6.3

Page

Revision

03/01/96

ATTACHMENT E

EXAMPLE DAILY ACTIVITIES RECORD

30 of 32
Eftective Date “'
!
I

IDAILY AC‘TIVITIES RECORD

Brown & Root EﬂVi‘Otl'nental

gono.J:c— LOCATION

hcuEN— ARRIVAL TIME JOB NO.
RDA'I_ DEPARTURE TIME
JCONTRACTOR _ DRILLER

BORING NOC: HNUS REFRESENTATIVE

PEsvious| cuMuLATIVE
IT=M QUANTITY| QUANTITY! TOTAL QUANTITY
SSTIMATE] TODAY | QUANTITY TO DAT=S
COMMENTS:
APPROVED BY:
HNUS FIZLD REPRESENTATIVE DRILLER OR REPRSSENTATIVE ~

019611/P
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ATTACHMENT F
FIELD TRIP SUMMARY REPORT
PAGE 1 OF 2
SUNDAY
Date: Personnel:
Weather: Onsite:
Site Activities:
MONDAY
Date: Personnel:
Weather: Onsite:
Site Activities:
TUESDAY
Date: Personnelt:
Weather: Onsite:
Site Activities:
WEDNESDAY
Date: Personnel:
Weather: Onsite:
Site Activities:

018611/P Brown & Root Environmental



Subject

Number

FIELD DOCUMENTATION

SA-8.3

Page

Revision

32 of 32
Effective Date .

03/01/96

ATTACHMENT F
PAGE 2 OF 2
FIELD TRIP SUMMARY REPORT

THURSDAY
Date:

Weather:

Site Activities:

Personnel:
Onsite:

FRIDAY -
Date:

Weather:

Site Activities:

Personnel:
Onsite:

] ]

SATURDAY
Date:

Weather:

Site Activities:

Personnel:
Onsite:

| 1]

019611/P

J—

Brown & Root Environmental



Numper Page
SA-7.1 10f9
ﬁﬁ\ STA N D A R D EHective Date Revision
03/01/96 0
|
‘ A OPERATING preT—
P R O C ED U R ES B&R Environmental, NE
BROWN & ROOT ENVIRONMENTAL Prepared
Earth Sciences Department
Supject DECONTAMINATION OF FIELD EQUIPMENT Approved . ,J/J
AND WASTE HANDLING D. Senovich
TABLE OF CONTENTS
SECTION PAGE
1.0 PURP O SE . L ot e e e e e e e e e e 2
2.0 S P i it e e e e e e e, 2
3.0 GO S S ARY i e e e e e e e 2
4.0 RESPONSIBILITIES & ottt et e e e e e e e e e e e e e e e 2
5.0 PROCEDURES . ittt i e et it ettt e e e e e e 2
5.1 Orilling Equipment . . .. ... .. 2
5.2 Sampling Equipment . . . . ... e 3
5.21 Bailersand Bailing Line . . ... ... ... 3
5.22  Sampling PUMIPS . ..o e 4
5.23  Filtering EQUIpMeNt . . . .. .. 4
§.2.4 Other Sampling EQUIDMENT & . . vttt ittt e et e et et 5
5.3 Field Analytical Equipment . . .......... it PR 5
5.3.1 Water LevelIndicators . . . ........... ...l e 5
5.3.2  PrODES . .. 5 _
5.4 Waste Handling . ...... ... .. e 5
5.3 Sources of Contarninated Materials and Containment Methods . ................ 6
5.5.1  Decontamination SOIUUONS . . . oo v vttt et e e e e e e 8
5.5.2 Disposal EQUIDMENT . ... ..ttt 8
5.5.3 Drilling Muds and Well-Development Fluids .. ................utievneeano.. B
5.5.4 Spill-Contaminated Materials . . ... ...ttt 7
5.6 Disposal of Contaminated Materials . ... ...t vttt e 7
6.0 REFERENCES ... ''ovneete e e e e e e e e e e e e 8
ATTACHMENTS
A . TWOTYPES OF MUD PITSUSED INWELLDRILUNG . ... . . 9
019611/P Brown & Root Environmental



Fub;ect Number Page
DECONTAMINATION OF wasTz SA-7.1 20f g
EOUIPMENT AND WASTE HANDLING gevision E"ec“ve Date

0 | 03/01/96

1.0 PURPQOSE

The purpose of this procedure is to provide guidelines regarding the appropriate procedures to be
followed when decontaminating drilling equipment, monftoring well materials, chemical sampling
equipment and field analytical equipment.

2.0 SCOPE

This procedure addresses drilling equipment and monitoring well materials decontamination, as well as
chemical sampling and field analytical equipment decontamination. This procedure aiso provides general
reference information on the control of contaminated materials.

3.0 GLOSSARY
None.
4.0 RESPONSIBIUTIES

Proiect Manager - Responsible for ensuring that all field activities are conducted in accordance with

approved project plan(s) requirements.

Field Ooerations Leader (FOL) - Responsible for the onsite verffication that all field activities are

performed in compiiance with approved Standards Operating Procadures or as otherwise dictated by
the approved project plan(s).

5.0 PROCEDURES

To ensure that analytical chemical results reflect actual contaminant concentrations present at sampling
locations. the varigus drilling equipment and chemical sampling and analytica equipment used to acquire
the environment sample must be propeny decontaminated. Decontamination minimizes the potential for
cross-contamination between sampling locations, and the transfer of contamination offsite.

5.1 Drilling Equipment

of all visible potential contamination (dirt, grease, oil, noticeable odors, etc.) [n addition, this
decontamination procedure shall be performed at the completion of each sampling and/or drilling

inciude drilling rigs, backhoes, downhole tools, augers, well casings. and screens. Where the drilling rig
is set to perform multiple borings at a single area of concern, the steam-cleaning of the drilling rig itself
may be waived with proper approval. Downhole equipment, however, must always be steam-cleaned
between borings. Where PVC well casings are to be installed, decontamination is not required if the
manufacturer provides these casings in factory-seaied, protective, plastic sieeves (so long as the
protective packaging is not compromised until immediately before use. .

]

019611/P
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CECONTAMINATION OF WASTE SA-71 3ofg
EQUIPMENT AND WASTE HANDLING

Revision Effectuve Date

0 03/01/96

provided which is connected to a hoiding facility. A shallow above-ground tank may be used or a
pumping system with discharge to a waste tank may be instalied.

In certain cases such an elaborate decontamination pad is not possible. In such cases. a plastic lined
gravel bed pad with a collection system may serve as an adequate decontamination area. Alternately,
a lined sloped pad with a collection pump installed at the lower end may be permissible. The location
of the steam cleaning area shall be onsite in order to minimize potential impacts at certain sites.

Guidance to be used when decontaminating drilling equipment shall include:

] As a general rule, any part of the drilling rig which extends over the borehole, shall be
steam cleaned.

. All drilling rods, augers, and any other equipment which will be introduced to the hole shall
be steam cleaned.

° The drilling rig, all rods and augers. and any other potentially contaminated equipment shall
be decontaminated between each well location to prevent cross contamination of potential
hazardous substances.

Prior to leaving at the end of each work day and/or at the completion of the drilling program, drilling rigs
and transport vehicles used onsite for personnel or equipment transfer shall be steam cleaned, as
practicable. A drilling rig left at the drilling location does not need to be steam cleaned until it is finished
drilling at that location.

5.2 Sampling Equipment

5.2.1 Bailers and Bailing Line

The potential for cross-contamination between sampling points through the use of a common bailer or
its antached line is high unless strict procedures for decontamination are followed. For this reason, it is
preferable to dedicate an individual bailer and its line to each sampie point, although this does not
eliminate the need for decontamination of dedicated bailers. For non-dedicated sampling equipment,
the following conditions and/or decontamination procedures must be followed.

Before the initial sampling and after each successive sampling point. the bailer must be decontaminated.
The following steps are to be performed when sampling for organic contaminants. Note: contract-
specific requirements may permit alternative procedures.

. Potabie water rinse

] Alconox or Liquinox detergent wash

L Scrubbing of the line and bailer with a scrub brush (may be required if the sample point is
heavily contaminated with heavy or extremely viscous compounds)

¢ . Potable water rinse .
Rinse with 10 percent nitric acid solution

L] Deionized water rinse

Due to the leaching ability of nitric acid on stainless steel, this step is to be omitted i a stainiess :
steel sampling device is being used and metals analysis is required with detection limits less than
approximately S0 ppb.

019611/P Brown & Root Environmental
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Acetone or methanol rinse (in some EPA Regions, isopropanol is used instead)
Hexane rinse "

Copious distilled/Deionized water rinse

Air dry

It sampling for volatile organic compounds (VOCs) only, the nitric acid, acetone, methanol, and hexane
rinses may be omitted. Only reagent grade or purer solvents are to be used for decontamination. When
isopropanol is used, the bailer must be thoroughly dry before using to acquire the next sample.

tn general, specially purchased pre-cleaned disposable sampling equipment is not decontaminated (nor
iS an equipment rinsate blank collected) so long as the supplier has provided centification of cleanliness.

3 If decontamination is periormed on several bailers at once (i.e., in Datches), bailers not immediately used
may be completely wrapped in aluminum foil (shiny-side toward equipment) and stored for future use,
When batch decontamination is performed, one equipment rinsate is generally collected from one of the
bailers belonging to the batch before it is used for sampling.

It is recommended that clean. dedicated braided nylon or polypropylene line be employed with sach
bailer use. :

5.2.2 Sampling Pumps

Most sampling pumps are low volume (less than 2 gpm) pumps. These include peristaltic, diaphragm,
air-lift, pitcher and bladder pumps, to name a few. If these pumps are used for sampling from more than
one sampling point. they must be decontaminated prior 1o initial use and after each use.

The procedures to be used for decontamination of sampling pumps compare to those used for a bailer
except that the 10 percent nitric acid solution is omitted. Each of the liquid factions is to be pumped
through the system. The amount of pumping is dependent upon the size of the pump and the length
of the intake and discharge hoses. Certain types of pumps are unacceptable for sampling purposes.
For peristaltic pumps, the tubing is replaced rather than cleaned.

An additional problem is introduced when the pump relies on absorption of water via an iniet or outlet
hose. For organic sampling, this hose should be Teflon. Other types of hoses leach organics (especially
phthalate esters) into the water being sampied or adsorb organics from the sampled water. For all other
sampling, the hose should be Viton, polyethylene, or polyvinyl chioride (listed in order of preference).
Whenever possible, dedicated hoses should be used. Itis preferabie that these types of pumps not be
used for sampling, only for purging.

5.2.3 Filtering Equipment

On occasion, the sampling plan may require acquisition of filtered groundwater samples. Field-filtering
is addressed in SOP SA-6.1 and should be conducted as soon after sample acquisition as possible. To
this end, three basic filtration Systems are most commonly used: the in-line disposable Teflon filter, the
inert gas over-pressure filtration system, and the vacuum filtration system.

For the in-line filter, decontamination is not required since the filter cartridge is disposable, however, the

nridge must be disposed of in an approved receptacle and the intake and discharge lines must still
be decontaminated or replaced before each use.

T f sampling for pesticides, PCBs, or fuels.

c18611/P Srown & Foot Snvironmental
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For the over-pressure and the vacuum filtration systems, the portions of the apparatus which come in
contact with the sample must be decontaminated as outlined in the Paragrapns describing the
decontamination of bailers. (Note: Varieties of both of these systems come equipped from the
manufacturer with Tefion-lined surfaces for those that would come into contact with the sample. These
fitration systems are preferred when decontamination procedures must be empioyed.)

5.2.4 Other Sampling Equipment

Field tools such as trowels and mixing bowis are to be decontaminated in the same hanner as'described
above.

5.3 Field Analvtical Equipment

5.3.1 Water Level Indicators

Water level indicators that come into contact with groundwater must be decontaminated using the
following steps: '

Rinse with potable water

Rinse with deionized water .

Acetone or methanol rinse (unless otherwise directed by manufacturer)
Rinse with deionized water

Water level indicators that do not come in contact with the groundwater but may encounter incidental
comtact during installation or retrieval need only undergo the first and last steps stated above.

5.3.2 Probes

Probes (e.g., pH or specffic-ion electrodes, geophysical probes, or thermometers) which would come
in direct contact with the sampie, will be decontaminated using the procedures specified above uniess
manufacturer's instructions indicate otherwise (e.g.. dissolved oxygen probes). Probes that contact a
volume of groundwater not used for laboratory analyses can be rinsed with deionized water. For probes
which make no direct contact, (e.g.. OVA equipment) the probe is self-cleaning when exposure to

uncontaminated air is allowed and the housing can be wiped clean with paper-towels or cioth wetted with
alcohal.

5.4 Waste Handling

For the purposes of these procedures, contaminated materials are defined as any byproducts of fieid
activities that are suspected or known to be contaminated with hazardous substances. These byproducts
include such materiais as decontamination solutions, disposable equipment, drilling muds, well-
development fluids. and spiil-contaminated materials and Personal Protection Equipment (PPE).

The procedures for obtaining permits for investigations of sites containing hazardous substances are not
clearly defined at present. In the absence of a clear directive 1o the contrary by the EPA and the states.
it must be assumed that hazardous wastes generated during field activities will require compliance with
Federal agency requirements for generation, storage, transpornation, or disposal. In addition. there may.
be state regulations that govern the disposal action. This procedure exclusively describes the technical
methods used to control contaminated materials. : R
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5.5 Sources of Contaminated Materials and Containment Methods

5.5.1 Decontamination Soiutions

required cleaning. -

Containerized waste rinse solutions are best stored in $5-galion drums (or equivalent containers) that can
be sealed until ultimate disposal at an approved facility. Larger equipment such as backhoes angd

5.5.2 Disposable Equipment

Oisposable equipment that could become contaminated during use typically includes PPE, rubber gloves,
boots, broken sample containers, and Cleaning-wipes. These items are smail and can easily be
contained in 55-gallon drums with lids. These containers should be closed at the end of sach work day
and upon project completion to provide secure containment until disposed.

5.5.3 Drilling Muds and Well-Development Fiuids

diameter and depth, groundwater characteristics, and geologic formations. There are no simple
mathematical formulas available for accurately predicting these volumes, It is best to rely on the

ection from which drilling mud is withdrawn and pumped through hoses, down the drill pipe
1o the bit, and back up the hole to the settling section of the mud pit. in the settling section, the mud's
velocity is reduced by a screen and severaj flow-restriction devices, thereby allowing the well cuttings

The mud pit may be either portabie above-ground tanks commonly made of steel (which is preferred)™ :
or stationary in-ground pits as depicted in Attachment A. The above-ground tanks have a major
advantage over the in-ground pits because the above-ground tanks isolate the natural soils from the

Q19811/P Srown & Root Environmental
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contaminated fluids within the drilling system. These tanks are also portabie and can usually be cleaned
easily.

As the well is drilled, the cuttings that accumulate in the settling section must be removed. This is best
done by shoveling them into drums or other similar containers. When the drilling is complete, the
contents of the above-ground tank are likewise shoveled or pumped into drums, and the tank is cleaned
and made available for its next use.

If in-ground pits are used, they should not extend into the natural water table. They should aizo be lined
with a bentonite-cement mixture followed by a layer of flexible impermeable material such as plastic
sheeting. Of course, to maintain its impermeable seal. the lining material used would have to be
nonreactive with the wastes. An advantage of the in-ground pits is that well cuttings do not necessarily
have to be removed periodically during drilling because the pit can be made deep enough to contain
them. Depending on site conditions. the in-ground pit may have to be totally excavated and refilied with
uncontaminated natural soils when the drilling operation is compiete.
-

When the above-ground tank or the in-ground pit is used. a reserve tank or pit should be located at the
site as a backup system for leaks. spills. and overflows. In either case. surface drainage shouid be such
that any excess fluid could be controlled within the immediate area of the drill site.

The containment procedure for well-development fluids is similar to that for drilling muds. The volume
and weight of contaminated fluid will be determined by the method used for development. When a new
well is pumped or bailed to produce clear water, substantially less volume and weight of fiuid resuit than
whnen backwashing or high-velocity jetting is used. '

5.5.4 Spill-Contaminated Materials

A spill is always possible when containers of liquids are opened or moved. Contaminated sorbents and
soils resulting from spills must be comained. Smail quantities of spill-contaminated materials are usually
best contained in drums, while larger quantities can be placed in lined pits or in other impermeable
structures. In some cases, onsite containment may not be feasible and immediate transport to an
approved disposal site will be required.

5.6 Disposal of Contaminated Materials

Actual disposal techniques for contaminated materials are the same as those for any hazardous
substance, that is, incineration, landfilling, treatment, and so on. The problem centers around the
assignment of responsibility for disposal. The responsibility must be determined and agreed upon by
all involved parties befare the field work starts. If the site owner or manager was invoived in activities
that precipitated the investigation, it seems reasonable to encourage his acceptance of the disposal
obligation. In instances where a responsible party cannot be identified. this responsibility may fall on the
public agency or private organization investigating the site.

Another consideration in selecting disposal methods for contaminated materials is whether the disposal
can be incorporated into subsequent site cleanup activities. For example, if construction of a suitable
onsite disposal structure is expected. contaminated materiais generated during the investigation should
be stored at the site for disposal with other site materials. In this case, the initial containment structures
should be evaluated for use as long-term storage structures. Also, other site conditions such as drainage
control. security, and sail type must be considered so that proper storage is provided. If onsite storage
is expected. then the containment structures shouid be specificaily designed for that purpose.

Q18611/P Srown & Root Enwvironmentat
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AS A MINIMUM, THE FOLLOWING ITEMS MUST
BE INCLUDED IN THE FIELD LOGBOOK

o All entries must be made in blue or biack indelible ink
o Errors must be lined out ONCE and INTTIALED.

o Each page must be sequentiaily numbered, dsted. signed and the project
number must be written st the top of each page. No biank pages.

o List the time of arrival at work site, xnd the names of all BRE persoanel
o State the level of personai protection required (level D, level D mod. , level C, etc)
o Designation of the Field Team Leader and 2 Site Safety Officer.

o Statc that a Site Safery Meeting/Briefing was conducted and who was present,

o List westher conditions snd update s necessary.
-

o List specific reason(s) for site visit (sampling, drilling, etc..).

o List Subcontractor(s) present st the site and time of arrivals to the site, list
all heavy equipment (such as drilling rig, back hoe, jackhammer, etc...).

o List name(s) and time(s) of arrival/departure of anyone visiting the site (such
25 BRE or subcontractor personnel, Client, regulators, inspectors.....)

o Describe the method of decontamination for drilling tools, bailers, and other
equipment. Site the reference(s) that you use for decontamination (Le, In
sccordance with Secrioa 5 of BRE's FDEP -approved CompQAP, etc..)

o Indicate that the field instruments have been calibrated and indicate where the
calibration information can be found if it is not listed in this legbook Identify
field instruments used by model number and LD. number or serial number.

0 A physical description of all sampies must be recorded.  Give location of samples,
boreholes, etc... A diagrzm or map would be most appropriate

o Describe the condition of the site prior to departure (such as weils locked, pump
operztional. diffused zerator down, barriczdes properiy located, borenoles properly
abandoned, etc.....)

o Handling of drill cuttings, development/purge water, and other site derived
wastes ( e.g., drumming, spreading on plastic, etc)

o Reference 1!l field forms that are used.

UNDER NO CIRCUMSTANCES SHOULD THE FIELD LOGBOOK .
BE IN ANYONE'S POSSESSION OTHER THAN BRE PERSONNEL.

Arnold C. hmbW/

District Manager of Qualicy Assurad
February 2, 1995
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DAILY ACTIVITIES RECORD
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DOCUMENTATION OF FIELD CALIDRATION
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Instrument B&R Parson Instrument Sellings Instnunent Noadings Calibratlon Remarks/
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((((f/:} ) Brown & Root

Environmental
455 FAIRWAY DRIVE, SUITE 200

SITE MANAGER:

PROJECT NAME:

SHIPPED TO: PAGE __OF

DUERFIELD BEACH, FLORIDA 33441 BRE PROJECT NO.: CODE: —
(305) 570-5885 (305) 570-5974 (FAX) P.O. NO.: (LABORATORY HAME, CITY)
CHAIN OF CUSTODY RECORD LABORAT ALYSIS .
SAMPLED BY (PRINT): SAMPLE e / / / OSTANDARD TAT O RuSH
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o, L MIIFICATION ol B 5
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EMPTY BOTILES
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® YES NO W/A |ime @) N
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SPECIAL INSTRUCTIONS: LABORATORY REMARKS:

SAN‘IS gSEIAlSRLSAER(SIC?L;\?'ggYm.DMANUI—"ACIURER METHOD Of SHIPMENT: BILL OF LADING NO.:

YALTE-fULLY EXECUIED COPY SAMPLING TEAM: RECEIVED FOR L.AUONAIORY N 02
YELLOW-RECEIVING LABORATORY COPY 0Y (SIGHATURE): 0.
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—h— SINGLE SAMPLE LOG SHEET
Page . of

Project Site Name: Sample ID No.:
Project No.: Sample Location:

O Surface Sail Sampled By:

O Subsuriace Soil

T Sediment C.0.C. No.:

J Other

O QA Sampie Type:

Sample Method:

I Sample Time Color/Description

Depth Samplec:

Samiple Date and Time:

Tvpe ci Samole
0 Grab
J Composite
O Grab-Composite

£ High Concentration Color Description: :Sand, Clay, Dry, Maist, Waet, stc.)
3 Low Concentration

Map:

Observations/Notes:

Signature(s}:

MS/MSD | Duplicate ID Na:
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MONITORING WELL DEVELOPMENT RECORD

Rev. 0
March 27, 1997

Well: Depth to Bottom (ft): Site Geologist:
Site : Static Water Level Before(ft): Drilling Co.:
~Date Installed: Static Water Level After (ft): Project:

Date Developed: Screen Length (ft): Project Number:

Dev. Method: Specific Capacity: Sheet No. of

Pump Type: Casing ID (in):

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks
Sediment Water Reading (units ) Conductance (NTU) (odor, color, etc.)
Thickness Volume or (ft. below TOC) (microsiemens/cm)
(ft) Pumping Rate

(gallons/gpm)
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Kev. U

ch 2; 7
CERTIFICATE OF CONFORMANCE
Well Designation: Site Geologist:
Site Name: Drilling Company:
Date installed: Driller;
Project Name: Project Number:
Material Brand/Description Source/Supplier Sample
Collected ?
Well Casingv
Well Screen
End Cap
Drilling Fluid

Drilling Fluid Additives

Backfill Material

Annular Filter Pack

Bentonite Seal

Annular Grout

Surface Cement

Protective Casing

Paint

Rod Lubricant

Compressor Qil

To the best of my knowledge, | certify that the above described materials were used during installation of this monitoring well.

Signature of Site Geologist:
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Standard Test Method for

: qm}) Designation: D 1586 - 84 (Reapproved 1992)¢’

Penetration Test and Split-Barrel Sampling of Soils’

This standard is issued under the fixed designaton D [536; the cumber immediately following the designaton indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicaies the year of last reapproval. A
Superscript epsilon (e) indicates an editorial change since the iast revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense. Consult the DOD Index of Specifications and

Standards for the sp

ific year of issue which has been adopted by the Department of Defense.

“'NoTt—Editorial changes were made throughout Ocrober 1992

1. Scope

1.1 This test method describes the procedure, generaily
known as the Standard Penetrauon Test (SPT), for driving a
split-barrel sampier to obtain a representative soil sampie
and a measure of the resistance of the soil t0 penetrarion of
the sampler.

1.2 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-

priate safety and heaith practices and determine the applica- .

bility of regulatory limitations prior to use. For a specific
precautiopary statement, see 5.4.1.

1.3 The values stated in inch-pound units are to be
regarded as the standard.

2. Referenced Documents

2.1 ASTM Standards:

D 2487 Test Method for Classification of Soils for Eng-
neering Purposes?

D 2488 Practice for Description and Identification of Soﬂs
(Visual-Manual Procedure)

D 4220 Practices for Preserving and Transporting Soil
Samples?

D 4633 Test Method for Stress Wave Energy Measure-
ment for Dynamic Penetrometer Testing Systems?

3. Terminology

3.1 Descriptions of Terms Specific to This Standard

3.1.1 anvil—that portion of the drive-weight assembly
which the hammer swmikes and through which the hammer
energy passes into the drill rods.

3.1.2 cathead—the rotating drum or windlass in the
rope-cathead lift systemn around which the operator wraps a
rope to lift and drop the hammer by successively tightening
and loosening the rope turns around the drum.

3.1.3 drill rods—rods used to twransmit downward force
and torque to the drill bit while drilling a borehole.

3.1.4 drive-weight assembly—a device consistng of the

' This method is under the jurisdiction of ASTM Committee D-18 on Soil and
Rock and is the direct responsibility of Subcommittee D18.02 on Sampling and
Related Field Testng for Soil Investigations,

C_umm edition approved Sept. 11, 1984. Published November 1934. Originally
published as D 1586 - 58 T. Lant previous edition D 1586 - 67 (1974).

% Annual Book of ASTM Standards, Vol 04.08.
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hammer, hammer fall guide, the anwvil, and any ha
drop system.

3.1.5 hammer—that portion of the drive-weight ass
consisting of the 140 = 2 Ib (63.5 = | kg) impact »
which is successively lifted and dropped 10 provic
energy that accomplishes the sampling and penetrato

3.1.6 hammer drop system—that porton of the
weight assembly by which the operator accomplish
lifting and dropping of the hammer to produce the bi

3.1.7 hammer fall guide-—that part of the drive
assembly used to guide the fall of the hammer.

3.1.8 N-value—ihe blowcount representation of th
tration resistance of the soil. The N-value, reported in viows
per foot, equals the sum of the number of blows required to
drive the sampler over the depth interval of 6 to 18 in. (150
to 450 mm) (see 7.3).

3.1.9 AN-~the number of blows obtained from each of
the 6-in. (1 50-mm) intervals of sampler penetration (see 7.3).

3.1.10 number of rope turns—the total contact angie
between the rope and the cathead at the beginning of the
operator’s rope slackening to drop the hammer, divided by
360° (see Fig. 1).

3.1.11 sampliing rods—rods that connect the drive-weight
assembly t0 the sampier. Drill rods are often used for this
purpose. )

3.1.12 SPT—abbreviation for Standard Penetration Test,
a term by which engineers commonly refer to this method.

Q/

4. Significance and Use

4.1 This test method provides a soil sample for identifica-
tion purposes and for laboratory tests appropriate for soil
obtained from a sampler that may produce large shear strain
disturbance in the sample.

4.2 This test method is used extensively in a great variety
of geotechnical exploration projects. Many local correlations
and widely published correlations which relate SPT biow-
count, or N-value, and the engineering behavior of earth-
works and foundations are available.

5. Apparatus

5.1 Drilling Equipment—Any drilling equipment that
provides at the time of sampling a suitably clean open hole
before insertion of the sampler and ensures that the penetra-
tion test is performed on undisturbed soil shall be acceprable.
The following pieces of equipment have-proven to be
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(@) counterciockwise rotation
2pproximatety 1%, tums

o 8‘.'
7
Iy

(b) dockwise rotation
Aporoximately 2v, wmns

FiG. 1

suitable for advancing a borehole In some subsurface condi-

tions.
5.1.1 Drag,
, (162 mm) and

be _used in conjuction with open-hole rotary drilling or

rotary drilling or casing-ad-
vancement drilling methods jf the drilling fluid discharge is
deflected. '

5.1.3 Hollow-Stem

without a center bjt assembly, may be used to drill the
boring. The inside dj eter of the hollow-stem augers shall
be less than 6.5 in, (162 mm) and greater than 2.2 in. (56
mm).

5.1.4 Solid, Continyoys Flight, Bucket and Hand Augers,
less than 6.5 in. (162 mm) and greater thap 7.2 in. (56 mm)
in diameter may be used if the soil on the side of the boring
does not cave onto the sampier or sampling rods during
sampling,

5.2 Sampling Rod:—Hush-joim stee}
used to connect the

Continuous Fligh; Augers, with or
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T Z—~Rope
Operator _here
L
Catheag
Section A-p

-Operatar_here

NOTE |—Recent research and comparative testing indicagas the type
rodused.“rithsriﬂ’namngingﬁnm "A"sizcrodlo"N"si.z:md.,WﬂI
usually have a negligible effact on the M-vajues 10 depths of at least 100
fi(30m). - -

5.3 Split-Barref Sampler—The sampler shall be cop-
structed with the dimcnsions.i_:;dimted in Fig. 2. The driving
shoe shall be of. hardened staef and

NoTte 2—Both theory and availabie test data suggest that N-values
may increase between lOtoJO%Whenlincxsmused.

5.4 Drive-Weight Assembly:

5.4.1 Hammer and Anvil—The
*+21b(63.5 = | kg) andshaﬂbeasolidrigid metallic mass,
The hammer shall strike the anvil and make steel on steel
contact when it is dropped. A bammer fall guide permitting a
free fall shall be used. Hammers used with the cathead and

hammer shaj] w-cigh 140

is encouraged.

NOTE 3—It is suggested that the hammer fall guide be pamanently
marked to enable the Operawr or inspector to judge the hammer drop
height.

5.4.2 Hammer Drop System—Ropc-mxbad, trip, semi-
automatic, or automatic hammer drop systems may be used,
providing the lifting appararus will not cause Penetration of

e
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FIG. 2 Split-Barrel Sampler

the sampler while re-engaging and lifting the hammer.

" 5.5 Accessory Equipment—Accessories such as labels,
sample containers, data sheets, and groundwater level mea-
suring devices shall be provided in accordance with the
requirements of the project and other ASTM standards.

6. Drilling Procedure

6.1 The boring shall be advanced incrementally to permit
intermittent or continuous sampling. Test intervals and
Jocations are normally stpulated by the project engineer or
geologist. Typically, the intervals selected are 5 ft (1.5 mm)
or less in homogeneous stratz with test and sampling
locations at every change of strata.

6.2 Any drilling procedure that provides a suitably clean
and stable hole before insertion of the sampler and assures
that the penetration test is performed on essentally undis-
turbed soil shall be acceptable. Each of the following
procedures have provea to be acceptable for some subsurface
conditions. The subsurface conditions anticipated should be
considered when selecting the drilling method to be used.

6.2.1 Open-hole rotary drilling method. :

6.2.2 Continuous flight hollow-stem auger method.

6.2.3 Wash boring method.

6.2.4 Condnuous flight solid auger method.

6.3 Several drilling methods produce unacceptable
borings. The process of jetting through an open tube samplier
and then sampling when the desired depth is reached shall
not be permirted. The continuous flight solid auger method
shall not be used for advancing the boring below a water
table or below the upper confining bed of a confined
non-cohesive swratum that is under artesian pressure. Casing

may not be advanced below the sampling elevadon prior 10
sampling. Advancing a boring with bottom discharge bits is
not permissible. It is not permissible to advance the boring
for subsequent inserdon of the samplier solely by means of
previous sampling with the SPT sampler.

6.4 The drlling fluid level within the boring or hollow-
stem augers shall be maintained at or above: the in situ
groundwater level at all times during drilling, removal of drill
rods, and sampling.

7. Sampling and Testing Procedure

7.1 After the boring has been advanced to the desired
sampling elevaton and excessive cuttings have been re-

_moved, prepare for the test with the foliowing sequence of
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operatons.

7.1.1 Attach the split-barrel sampler t0 the sampling rods
and lower into the borehole. Do not allow the sampler to
drop onto the soil to be sampled.

7.1.2 Position the hammer above and artach the anvil to
the top of the sampling rods. This may be done before the
sampling rods and sampier are lowered into the borehole.

7.1.3 Rest the dead weight of the sampler, rods, anvil, and
drive weight on the bottom of the boring and apply 2 scating
blow. If excessive cuttings are encountered at the bottom of
the boring, remove the sampler and sampling rods from the
boring and remove the cuttngs.

7.1.4 Mark the drill rods in three successive 6-in. (0.15-m)
increments so that the advance of the sampler under the
impact of the hammer can be easily observed for each 6-in.
(0.15-m) increment. -

7.2 Drive the sampler with blows from the 140-1b (63.5-
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ied i 1 i h container to preven: €vaporation of

) hammer and count the number of biows applied in each su_:mﬁguon. Seaj eac > ation
é‘in_ (0.15-m) increment uatil oge of the following occurs: soil moisture. Affix labels to- the containers bearing job
7.2.1 A total of 50 biows have been applied during any  designation, boring Dumber, sample depth, and the blow
one of the three 6-ig. (0.15-m) increments described in 7.1 4. count per 6-in. (0.15-m) increment Protect the Sampjes

7.2.2 A total of 100 blows have been applied. against extreme temperature changes. If there is 2 5o change
7.2.3 There is no observed advance of the sampler during wnhm the sampier, make a Jar for each stratum anq note its
the application of 10 successive blows of the hammer. location in the sampier barre}.

m) without the limiting blow counys occurning as described 8§, Report

in7.2.1,72.2, or 7.2.3. 8.1 Drilling informatiog shall be recorded in the field and
7.3 Record the number of blows required to effect each 6 shall inciude the following:
in. (0. 15 m) of penetratign or fraction thereof. The first 6 in. 8.1.1 Name and location of job,

.1.2 Names of crew,

8.1
blows required for the second and third 6 in. of penetration is 8.1.3 Type and make of drilling machine,
termed the “standard penetration resistance,” or the 8.1.4 Weather conditions,
N-value.” If the sampjer is driven less than |8 in (0.45 m), 8.1.5 Date and time of start and finish of boring, "
aS permutted in 7.2.1, 7.2.2, or 7.2.3, the number of blows 8.1.6 Boring number and location (station and coordi-
per each complete 6-in. (0.15-m) increment and per each nates, if availabje and applicable),
partial increment shajl be recorded og the boring log. For 8.1.7 Surface elevation, if available,
Parual increments, the depth of penetration shaj] be reported 8.1.8 Method of advancing and cleaning the boring,

1

1
8.1.9 Method of keeping boring open,
8.1

s T ady / . -1.10 Depth of water surface ang drilling depth at the
boring under the static Welght of the drill rods or the Welght e of a Doted loss of drilling fluid, and time and date wheg
of the drill rods pius the Sauc weight of the hammer, this reading or notation was

information should be noted on the boring iog, 8.1.11 Location of strata changes,

The raising and dropping of the 140.1b (63.5-kg) 8.1.12 Size of casing, depth of cased portion of boring,
hammer shajj be accomplished using either of the following 8.1.13 Equipment ang method of driving sampier,

tWo methods: _ _ _ 8.1.14 Type sampler and length and inside diameter of
7.4.1 By using a trip, automatic, or semi-automatic barre! (note use of liners),

bammer drop SYSiem - which lifts the 140.p (63.5-kg) 8.1.15 Size, type, and section length of the sampling rods,
ha;nmcr and allows it to drop 30 + 1.0 jp (0.76 m = 25 mm)  and
' } unimpeded. : 8.1.16 Remarks,

System and operation shaj] conform to the following- 8.2.1 Sampie depth and, if utilized, the sample number,
7.4.2.1 The cathead shajj be essentially free of rust, oil, or 822 Description of soil,

grease and have a diameter ip the range of 6 10 10 in. (150 1o 8.2.3 Strata changes within sample,

250 mm). o 8.2.4 Sampier penemration and recovery lengths, and
7.422 The_ cathead shouid be operated a4t 2 minimum 8.2.5 Number of blows per 6-in. (0.15-m) or partial

increment.
7423 Np more than 24 rope turns on the cathead may 9. Precision and Bias

31c acopted that 2% or more rope turns considerably impedes the falj 92 Bias—Because there is no reference material for this

7.4.2.4 For each hammer blow, 5 30-in. (0.76-m) it and  apparatus and drillers for adjacent borings in the same soil
drop shall be employed by the operator. The operation o formation. Current opinion, based on feld experience,
puﬂing'a.nd throwjng the rope shajl be performed rhythmi- indicates that when usi:?g the same apparatys and driller,

percent recovery or the length of Sampie recovered. Describe 9.4 The use of faulty equipment, such as ap extremely
the soil samples recovered 2 10 composition, color, stranif;. massive or damaged anvil, 5 Tusty cathead, a low speed
‘cation, and condition, then place one or more representative Gathead, an old, oily rope, or massive or poorly lubriczrad
Em’ons of the sample into sealabje moisture-proof copg-. rope sheaves can signiﬁmtly contribute 1o differences in
Qainers (jars) without ramming or distorting any apparent N-values obtained berweeq operator-drill rig systems.
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9.5 The variability in M-values produced by different drill ~ adjustment is given in Test Method D 4633.
rigs and operators may be reduced by measuring that part of
the hammer energy delivered into the drill rods from the  10. Keywords
sampler and adjusting N on the basis of comparative 10.1 blow count: in-situ test; penerration resistance; split-
energies. A method for energy measurement and N-value  barrel sampling; standard penetraton test :

ThoAmorunSoa«y!orTnﬂwmuammrakummsﬂmmmngmcvmwwwmngmmmm
with any tem mentioned in this standard. Usmdrhbmwmoxprmlyaavsodwdumnmmdmem:dkydmysum
patent rights, and the risk of iniringement of such rights, are entirely their own responsibility.

This standard is subject (o revision at any time by the responsible technical committes and must be reviewed every five years and
¥ not ravised, sither raapproved or withdrawn. Your COMments are invited either for revision of this standard or for additions] standeras
and shouid be addressed to ASTM Headquarters. Your comments wiil raceive careful considerstion at & meeting of the responsibie
technical committes, which you may attend. ﬂywledmmconmhmnolrmwdamrhumgywsmdmanyw
views known to the ASTM Committes on Stanaaras, 1916 Rece St., Philadeiphia. PA 19103,
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