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1.0 INTRODUCTION

Brown & Root Environmental (B&R Environmental) has prepared Site Assessment Plan (SAP) for the
Truck Fill Stand, Building A902 at the Navai Air Station (NAS) Key West, Florida. This SAP was prepared
for the U.S. Navy (Navy) Southern Division (SouthDiv) Naval Facilities Engineering Command (NAVFAC)
under Contract Task Order (CTO) 0031, for the Comprehensive Long-term Environmental Action Navy
(CLEAN IIl) Contract Number N62467-94-D-0888.

The SAP provides the rationale for performing field activities associated with collecting data to evaluate
petroleum s in the subsurface at the referenced site. Data collected during the investigations will be used to
prepare a Site Assessment Report (SAR) in accordance with Chapter 62-770 of the Florida Administrative

Code (FAC).
11 GENERAL SITE DESCRIPTION

The NAS Key West is located approximately 150 miles southwest of Miami on the second to last major
islands of the Florida Keys. It is connected to the mainiand by the Overseas Highway (US Highway No. 1) A
regional map showing the Florida Keys is presented in Figure 1-1. NAS Key West is in southemn Monroe
County, Florida. The U.S. Navy manages 6,323 acres of land divided into twenty separate tracts in the lower
Florida Keys, concentrated around Key West and Boca Chica Key.

The topography at the NAS Key West , which is generally flat, consists of average land surface elevations
less than 5 feet above the mean sea level with the exception of filled areas that underlie the Overseas
Highway. Boca Chica Key is approximately 3 miles wide and 3 miles along. The principal industry in this

area is tourism which brings in annually about 1,225,000 tourist.
1.2 OBJECTIVE

As stated in the POA, the objective of this investigation is to determine the extent of petroleum
contamination and assess if further action is required to remediate the site. The results of the investigation
will be submitted in a Site Assessment Report (SAR). If the investigation conciudes that remedial action is
required, a Remedial Action Plan (RAP) will be developed and submitted. A No Further Action proposal
(NFA) or Monitoring Only Proposal (MOP) may be submitted if the investigation concludes that remedial

action is not required.

BRE/TLH-98-020/7586-3.2 1-1 CTO 0031
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2.0 SITE DESCRIPTION

In September 1995, Omega Environmental Services was contracted to perform a closure assessment on a
1,000 gallon underground storage tank (UST), A902B, located at Boca Chica Air Field, NAS Key West.
The tank was used for water canting storage from the JP-5 fuel filter system located at the Truck Fill Stand.
The tank was reported to be installed in 1990. The tank was removed and the closure assessment
performed on September 28, 1995. The results of the closure assessment indicated that the soil and
groundwater have been impacted by petroleum s. The Closure Assessment Report noted that free phase
product was present in the excavation during the removal of the tank. In addition, the report stated that the
tank appeared in excellent condition with no signs of leaks. The report concluded that the groundwater

contamination detected may have come from a different source or from spillage.

On August 28, 1996, approximately 24 cubic yards of contaminated soil were removed from the former
UST location. The excavated area was approximately 12 feet in diameter and extended from the ground

surface down to the water table.

During the preliminary site visit, Mr. James Welch, supervisor of the truck fill stand operation, indicated that
a tanker truck ruptured when it collided with the canopy supports approximately 12 years ago. As a result,

approximately 3,000 galions of JP-5 were discharged to the ground surface.

BRE/TLH-98-020/7586-3.2 2-1 CTO 003t
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3.0 INTERIM REMEDIAL ACTION/TANK CLOSURE ASSESSMENT

On September 28, 1995 Omega Environmental Services removed one underground storage tank, (A902B)
located at the Boca Chica Naval Air Station, Fuel Farm Station, in Key West. The tank was used for canting
storage from JP-5 fuel filter system located at the fuel farm. The tank was reported to be installed in 1990.

Omega Environmental Services was contracted by the U.S. Nawy to remove the tanks and associated
piping in the excavation and compile all relative reporting and site closure information. The groundwater
was assessed to be less than twenty feet from the surface which required sampling concurrent with FDEP
regulations. The installation of a groundwater monitoring well was performed after the removal process
and samples were sent to be analyzed. There are no photos of the site or tank removal for this report

because the tank was located in a photograph restricted area.

On Séptember 26, 1995 liquid was removed from the tank. On September 28, 1995 the preparation was
done to remove the tank. Soil samples were collected throughout the removal process and screened for
total hydrocarbons using a Foxboro 18 FID. Water samples were collected after the monitoring well was
installed. After all samples were collected the well was then removed. The sampling results are listed in

Appendix A.

Based on discussions with the Monroe County Health Department, it is understood that the tanks were
closed in accordance with FAC Chapter 62-761 Underground Tank Systems. The ground water samples
showed high levels of Polynuclear Aromatic Hydrocarbons and Aromatic Volitales such as Benzene,
Ethylbenzene and Xylene. Based on limited information compiled during the tank removal process the
contamination source is unknown. OES recommended that further investigation of the contamination be
conducted to determine the source and location for further options to remediate the area.

BRE/TLH-98-020/7586-3.2 3-1 CTO 0031



Rev.0
5/28/98

4.0 SCOPE OF PROPOSED ASSESSMENTS

The proposed scope of work for assessment activities will take place in two phases. The first phase (Phase
1) will consist of performing a soil vapor assessment 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. In conjunction with the direct push soil boring installation, a mobile laboratory will be used to
screen soil and groundwater samples for BTEX and Diesel Range Organics (DRO) to determine the
optimum location and number of permanent monitoring weils. Three of the soil borings will be converted to
piezometers and will be utilized to determine the groundwater flow direction to aid in the placement of

permanent monitoring wells.

The second phase (Phase 2) will involve the mobilization of a drill rig to install four shallow monitoring wells.
The placement of these wells will be based on ground water flow gradients and water quality data collected
during the Phase 1 field investigation. Concurrent with this phase of work, groundwater samples will be
collected from the newly installed wells. Specific capacity tests will be performed on three shaliow
monitoring wells, and a tidal survey will be conducted to measure tidal influence on the water table at the

site locality.

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
Activity Public Works Office. The monitoring well top of casing elevations will be surveyed in accordance
with USGS NAD'83.

4.1 SOIL INVESTIGATION ' -

LN

The soil vapor assessment will be conducted using DPT. This method of drilling is preferred due to the
subsurface lithology which is predominantly quartz sand, the presence of a shallow water table, and to

minimize the amount of soil cuttings generated during boring activities.
A total of 25 soil borings will be installed during the Phase 1 field investigation. Soit samples will be

collected continuously from the ground surface to the water table. Soil samples will be collected using

either a two foot or four foot sampler with plastic liners. Vadose zone soils will be screened for vapors

BRE/TLH-98-020/7586-3.2 4-1 CTO-0031
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_following procedures for headspace analysis as required by Chapter 62-770 FAC The soil borings will be
advanced until the water table is encountered. It is anticipated that groundwater will be encountered within
3 to 6 feet of the ground surface. Prior to-beginning each bore hole, the drilling crew will attempt to hand
auger or post hole from the surface to four feet bis to ensure that no underground utilities are present.
However, previous experience at the site indicates that hand digging to this depth may be impracticable due
to the highly indurated nature of the lithology at the site. As an alternative, all boring locations will be
scanned with a magnetometer prior to drilling to ascertain if any underground utilities are present. The

location of the proposed borings are provided on Figures 4-1.

If soil contamination is identified above State Target Levels (soil vapor readings greater than 50 ppm) at any
proposed boring location, additional soil borings would be advanced to assess the areal extent of soil
contamination. it is assumed 25 soil borings established on a 10 x 10 foot grid will provide sufficient areal
coverage to delineate the soil contamination. Vadose zone soil samples will be collected from the interval
of highest contamination (based on OVA readings) in three of the DPT soil borings for laboratory analysis
for constituents of the Kerosene Analytical Group as defined in Chapter 62-770, FAC.

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 exsting grade. All soil samples
obtained from the borehole will be screened with an organic vapor analyzer and then collected for lithologic

and/or chemical analysis.

A lithologic description will be made of each sampler and/or grab 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 B. At a minimum, the boring log will contain the following information:

e Sample Numbers and Types

e Sample Depths

* Sample Recovery/Sample Interval
¢ Soil Density or Cohesiveness
e Soil Color

¢ Unified Soil Classification System (USCS) Material Description

BRE/TLH-98-020/7586-3.2 4.2 CT0-0031
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. 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 B.

The site's lithology and soil quality will be assessed from soil samples collected during the soil vapor survey.
During drilling of the permanent monitoring wells (see Section 4.3), no split-spoon samples will be
collected. Grab samples from the auger flights will be collected during boring advancement and logged.

4.2 GROUNDWATER FIELD SCREENING FOR BTEX AND DIESEL RANGE ORGANICS (DRO)
AND PIEZOMETER WELL INSTALLATIONS

During the Phase 1 soil vapor survey (DPT investigation), a groundwater sample will be collected at each
boring location for on-site analysis. The samples will be collected using tygon tubing and a peristaltic
pump. The samples will be placed into appropriate sample bottles and immediately analyzed for BTEX
and Diesel Range Organics (DRO) constituents using a mobile lab equipped with a gas chromatograph
(GC). The DPT method for conducting field screening of water samples is the preferred method for
sampling groundwater due to the amount of groundwater quality samples which can be collected over a
short period of time without installing temporary and/or permanent monitoring wells

Three borings instailed duririg the soil vapor survey will be converted into piezometer wells completed with
well screen to intersect the water table. Relative groundwater elevations will be determined from static
water level measurements collected from the piezometer wells and used to determine the groundwater
flow direction across the site. The locations of the piezometers will be determined in the field. The
preliminary groundwater field screening results from the DPT investigation, and the groundwater flow
gradient across the site, will be used to evaluate the location of permanent monitoring welis.

" The sample results from the groundwater field screening investigation will be plotted on a map and
permanent monitoring well locations will be selected based on spatial distribution of identified constituents

and the local groundwater flow pattern, identified from the relative groundwater level measurements

collected from the site's piezometers.
4.3 GROUNDWATER INVESTIGATION

It is anticipated five shallow water table monitoring wells and one deep monitoring well wnll be required to
assess the horizontal and vertical extent of dissolved hydrocarbons. The installation of the monitoring wells

BRE/TLH-98-020/7586-3.2 4-4 CT0-0031
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will be completed during the Phase 2 field investigation. The proposed monitoring well locations will be
determined based on groundwater quality data and the flow gradient across the site as determined from
information collected during the Phase 1 investigation. The Navy and FDEP will be contacted to discuss the

locations of the proposed monitoring wells.

4.3.1 Monitoring Well Installation

Permanent monitoring wells will be installed using hollow stem auger drilling techniques. These wells will
be used to monitor water quality and evaluate the horizontal and vertical extent of contamination. Monitoring
wells will be constructed of 2-inch ID Schedule 40, flush-joint PVC riser and flush-joint factory slotted well
screen. Each section of casing and screen shall be National Sanitation Foundation (NSF) approved.
Screen slot size shall be 0.01 inch. The shallow monitoring wells will be constructed with 10 feet of screen
with the top of the screen interval positioned approximately 4 feet above the water table. The vertical extent
monitoring well will be constructed with 5 feet of screen with the top of the screen interval positioned
approximately 15 to 20 feet below the bottom of the shallow wells. 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 Key West 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 into the boring annulus
around the well screen as the augers are withdrawn from the boring. Due to the expected shallow depths
of the monitoring wells, (less than 15 feet), it is proposed that the sand pack be poured around the annulus
from the top of the hole. The sand pack will be set from the bottom of the hole to approximately 1 foot
above the top of the well screen. A minimum 1-foot thick bentonite pellet seal will be installed above the
sand pack and allowed to hydrate. The remainder of the boring will be backfilled with a Type | Portland
cement/bentonite grout. The depths of all backfill materials will be constantly monitored during the welil
installation process by means of a weighted 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.)

Flush mounted steel well covers and manholes will be installed around the 2-inch ID wells. The manhole
will consist of flush mounted 22-gauge steel, water resistant, welded box with 3/8-inch steel lid. A 2-foot by
2-foot by 6-inch thick concrete apron will be constructed around the manhole. The manhole shall be
completed 2 inches above existing grade and the apron tapered to be flush with the existing grade at the

BRE/TLH-98-020/7586-3.2 4-5 CTO-0031
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. edges such that water will run off of the apron. A detail of a typical flush-mounted well is shown on Figure
4-2. 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 monitt;r well construction diagram will be completed for each well installed. A

sample of the monitoring well construction form is provided in Appendix B.

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
measurements will be collected from the purge water. Wells will be developed up to a maximum of one
hour or until these measurements become stable and the purge water is visibly clear. Water quality
stabilization will be determined using the following criteria: temperature +/-0.50C, pH +/-0.1untt, and specific
conductivity +/-10 umhos/cm and turbidity remains within a 10 Nepelometric Turbidity Unit (NTU) range for
2 consecutive readings. Wells will be developed until approved by the field geologist.

4.3.2 Groundwater Sampling

Groundwater samples will be obtained from monitoring wells used in the assessment investigations in
accordance with B&R Environmental's Comprehensive Quality Assurance Plan (FDEP Comp QA Plan No.
870055) included in Appendix D. Prior to obtaining samples, water levels and total well depths will be
measured and the wells will be purged using a peristaltic pump and a low flow quiescent purging technique.
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 peristaltic pump using a low flow
quiescent sampling technique. 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 first and
immediately sealed in the vial so that no headspace exists. The sample constituents to be analyzed are

summarized in Table 4-1.
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TABLE 4-1
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY
: SITE A902
NAS Key West , Florida
Analyte Proposﬂi)Method Env. IDW Duplicate Rinsate Field Blank | Trip Blanks | Total Samples
Samples Sar&?les Samples Blanks (Aqueous) (Aqueous)
(Aqueous)
GROUNDWATER
VOH EPA 8021 14 1 2 2 2
VOA EPA 8021 14 1 2 2 2 2
PAH EPA 8310 14 1 2 2 2 0 21
LEAD EPA 239.2 14 1 2 2 2 0 21
TRPH FL-PRO 14 1 2 2 2 0 21
EDB EPA 504.1 14 1 2 2 2 0 21
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
SOIL
VOH EPA 8021 3 1 0 1 0 0 5
VOA EPA 8021 3 1 0 1 0 0 5
PAH EPA 8310 3 1 0 1 0 0 5
TRPH FL-PRO 3 1 0 1 0 0 5
8 RCRA Metals | 8 RCRA Metals 0 1 0 0 0 0 o1
Total Halides EPA 5050/9056 0 1 0 0 0 0 1
TOTAL 105 12 12 16 12 4 161
@) Method referenced reflects FDEP requirements.
(2) IDW sample numbers based upon disposing of (10) 55-galion drums (1 composite sample) of liquid and

five 55-gallon drums (1 composite sample) of soil.

All analyses are analyzed using standard 30-day laboratory turn around time.
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Groundwater samples will also 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).

All pertinent field and sampling data shall be recorded using a groundwater sample form, attached in

Appendix B.

4.3.3 Groundwater Level Measurements

Synoptic water level measurements will be taken from all monitoring wells at the sites. 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.

44 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 weil 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.

A tidal influence survey will also be conducted on one shallow monitoring well at the Truck Fill Stand, to
assess if tidal fluctuations are apparent in the study area. Static water levels in the well will be measured

during a 24-hour period (or one complete tide cycle) using an electronic data logger.
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.45 EQUIPMENT DECONTAMINATION

The equipment involved in field samphng 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.

4.5.1 Major Equipment

All downhole drilling equipment used in the construction and sampling of permanent 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 drill site prior to completing a boring, and at the conclusion of the

drili program.

These decontamination operations will consist of washing equipment using a high-pressure steam wash
from a potable water supply and Alconox 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 B.

4.5.2 Sampling Equipment

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

decontamination steps will be taken:

e Tap water and Alconox or liquinox detergent rinse.

e 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 stainless steel sampling equipment). -

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

* Rinse with isopropanol

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

e Airdry.

¢ 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 sampile liquid.
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4.6 WASTE HANDLING

Drill cuttings from monitoring well instaliations, 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
sample resuits for disposal. A waste staging area will be established at the site location to store
investigation derived waste generated during the site assessment investig_ation. A lined decontamination
pad will be constructed and used to collect the water from steam cleaning of drilling equipment All
decontamination materials generated during the site investigation will be containerized for proper disposal.

4.7 SAMPLE HANDLING

Sample handling inciudes 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) which has been
approved by the Florida Department of Environmental Protection (FDEP).

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.

BRE/TLH-08-020/7586-3.2 4-11 CTO-0031



Summary of Analysis,

Table 4-2
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Parameter Analytical Sample Preservation Maximum
Method Container |Volume Holding Time (1)
Aqueous Samples
VOHs EPA Method 8021 Glass Volatile |2 x40 mi] Add HCl to pH < 2; Chill to 4 14 days -
Vial _degrees Celcius
VOAs Plus MTBE EPA Method 8021 Glass Volatile [2 x40 mi| Add HCl to pH < 2; Chill to 4 14 days
Vial _degrees Celcius
1,2-Dibromomethane |EPA Method 504 Glass Volatile | 40 mI | Add HC to pH < 2; Chill to 4 28 days
Vial degrees Celcius
PAHs EPA Method 8310 Amber Glass 1L |Add .008% Na2S203;Chillto [ 7 days until extraction: 40 days
4 degrees Celcius to analysis
Lead (Total and EPA Method 239.2 High Density | 500 m| Chill to 4 degrees Celcius 180 days
dissolved) Polyethylene
TRPH FL-PRO Glass 1L |Add H2SO4 to pH <2; Chill to 28 days
4 degrees Celcius

VOHs - Volatile Organic Halocarbons

VOAs - Volatile Organic Aromatics

MTBE - Methyl-tert-butyi-ether

PAHS - Polynuclear Aromatic s

TRPH - Total Recoverable Petroleum s

RCRA - Resource Conservation and Recovery Act

BRE/TLH-98-020/7586-3.2

H2S04 - sulfuric acid
HCI - Hydrochloric acid
(1) - Holding time is measured from date of sample collection to date of sample analysis.
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Parameter Analytical Sample Volume Preservation Maximum
Method Container Holding Time
Solid Samples
VOHs EPA Method 8021 EnCore Sampler | 3 x5g Chill to 4 degrees Celcius; Lab to 14 days
preserve within 48 hours of
samples (2)
VOAs EPA Method 8021 EnCore Sampler | 3 x5g Chill to 4 degrees Celcius; Labto |7 days to extraction; 40 days to analysis
preserve within 48 hours of
samples (2)
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
TRPH FL-PRO Clear Wide Mouth 4 Chill to 4 degrees Celcius 28 days
Glass ounces
PAHs EPA Method 8310 Clear Wide Mouth 8 Chill to 4 degrees Celcius 14 days to extraction:40 days to analysis
Glass ounces
Total Halides EPA Method 5050/9056 Clear Wide Mouth | 500 m Chill to 4 degrees Celcius 28 days
Glass

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

(1) - Holding time is measured from date of sample collection to date of

sample analysis.

PAHSs - Polynuclear Aromatic s
TRPH - Total Recoverable Petroleum s
RCRA - Resource Conservation and Recovery Act

BRE/TLH-98-020/7586-3.2

H2S04 - Sulfuric acid

HCI - Hydrochloric acid
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4.8 SAMPLE IDENTIFICATION

Each sample collected will be assigned a unique sample tracking number. The sample tracking number
will consist of a three-segment, aipha-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)
Character Type:

A = Alpha

N = Numeric
Medium:

GW = Groundwater sample form a monitoring well
S8 = Subsurface soil sample taken via soil boring
TW = Temporary well groundwater sample

Sample Location:
Subsurface soil sample focations (SS) will correspond to the boring number (j.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)
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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 A902 UST would be
designated as A902-GW-MW01-001.

A duplicate sample from that same well would be A902-GW-MW01-001D.

A subsurface soil sample taken from Monitoring Well Boring 01 at Building A902 UST, at a depth of 4 to 6
feet bls would be A902-SS-MW01-0406.

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

are included in Appendix B.
4.9 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
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4.10 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 B.
4.11 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 and trip blanks. Each type of field quality control sample is defined as follows:

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 duplicate(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 duplicétes 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 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.
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TABLE 4-3
# of Precleaned Field cleaned Trip BLK Duplicate
Sampies quipment BLK quipment BLK (VOCs)
10+ minimum of minimum of one minimum
one one per one
then 5% then 5% cooler then 10%
5-9 one* one* NR one
<5 one* one* NR NR

NR = Not required
BLK = Blank

*Note: For 9 or fewer samples, a precleaned equipment blank or a field cleaned equipment biank
is required. A field cleaned equipment blank must be collected if equipment is cleaned in

the field.

BRE/TLH-98-020/7586-3.2
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. 412 FIELD MEASUREMENTS

Certain field measurements will be recorded during sampling activities inciuding groundwater temperature,
pH, specific conductance, and turbldrty Instruments used in the field to record this data and additional
instruments will be calibrated according to the procedures described below.

4.121 Parameters
. Air monitoring - OVA
. Temperature - Temperature probe
. Specific conductance - Specific conductance meter

. pH - pH meter
. Turbidity - Turbidity meter
° Depth to water table - interface probe

412.2 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 B. 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 couid
have an impact on the instrument's performance, the instrument will be removed from service until

defective parts are repaired or replaced.

4123 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. [n the event
that failed equipment cannot be repaired replacement equipment can be shipped to the site by overnight

express carrier to minimize downtime.
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413 FIELD QA/QC PROGRAM
4131 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.

4.13.2 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.

The B&R Environmental representative on site will confirm measurements of total depth of borings and
wells, 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.
4.13.3 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 Project
Manager will have overall responsibility for implementing corrective actions, and must identify those from
inttiating 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 significant or repetitious unsatisfactory
conditions relating to the quality of sampling, or the failure to implement and adhere to required quality

assurance practices such as Standard Operating Procedures.
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TABLE 4-4
FIELD. QA/QC SPECIFICATIONS
NAS Key West, FLORIDA

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, replace
electrode.
+ 1% of standard Recalibrate.

Specific conductance of

Continuing calibration

water check of standard
solution
Temperature of water Check against NIST + 0.1°C at two different | Reset thermistors in
precision thermometer | temperatures accordance with
manufacturer's

specifications; dispose
of inaccurate
thermometer.

FID - flame ionization detector
NIST -~ National Institute of Standards and Technology

BRE/TLH-98-020/7586-3.2
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4.14 RECORD KEEPING

In addition to chain-of-custody records associated with sample handling and 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 activities record and logbooks. An example of

these forms can be found in Appendix B.

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 B. This book will contain a summary of the day's activities and will reference the

field notebooks when applicable.

Each field team leader who is supervising a drilling subcontractor activity must complete a Daily Activities
Record (DAR). The DAR 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's
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 B.

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.
4.15 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 on the NAS Key West Naval Base will be
coordinated through SouthDiv and NAS Key West personnel. The primary contacts are as follows:
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SouthDiv Engineer in Charge
Mr. Byas Glover
(803) 820-5651

NAS Key West Environmental Engineer

Mr. Jim Simmen
(305) 293-2881

Support From NAS Key West

The following support functions will be provided by NAS Key West personnel

4.15.2

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

of drilling operations.

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.

Assistance From NAS Key West

NAS Key West 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, etc.) 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).
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. Establish a decontamination area and waste staging area located adjacent or near the

study area.

4.15.3 Support From B&R Environmental

The project will be staffed with personnel from the B&R Environmental's Tallahassee, Florida office.
During field activities, 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 0031 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 levei review
and oversight during field activities. Mr. Calligan will be the primary point of contact for the Field Operations

Leader.

4.15.4 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 project manager and the NAS Key West point
of contact. The project manger 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 for laboratory analysis will be collected from borings conducted during the soil hydrocarbon
vapor assessment (Phase | field investigation). Groundwater samples for laboratory analysis will be
collected from newly installed monitoring wells (Phase 2 field investigation). The groundwater and soil
samples will be 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
sample will be collected from three borings (one sample per boring) advanced during the soil vapor
assessment. The samples will be collected from borings located in the area where the highest soil vapors

were detected during the Tank Closure 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 A
groundwater environmentai 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 June, 1998 and take approximately 5 days to
complete. Phase 2 work is anticipated to begin in early to late July, 1998. Phase 2 of the field work will
begin immediately upon approval of the permanent monitoring wells by the FDEP following review of Phase
I soil and groundwater quality data. The SAR developed with the completion of Phase 2 field activities will
be completed and submitted to the Navy for review approximately 40 days after Phase 2 sampling activities

are completed.

If necessary, a Remedial Action Plan (RAP) will be developed upon approval of the SAR by the FDEP. ltis
anticipated the RAP will be submitted to the Navy for review approximately 60 days after field activities for
the RAP are completed. The remedial technology considered for site remediation will be determined based

on the findings presented in the SAR.
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7.0 REPORT

Upon completion of all field work and laboratory analysis, a SAR summarizing the results of the
investigation will be submitted to the FDEP. Basic UST system information including site Facility
Identification Number, facility name and address, date closed, area, type of system and tank capacity will be
provided. Data recorded during tank removal will be included. Also included in the report will be graphical
presentations of the groundwater screening results, and complete summaries of the soil and groundwater
analytical results. The locations of the soil samples and monitoring wells will be presented on scaled
figures. Boring logs, chain-of-custody forms, field forms, field screening results, and analytical reports will

be included in Appendices of the report.

The report will include a determination if remediation is required in accordance with Chapter 62.770 F.A.C
action levels for soil and groundwater remediation. If remediation is deemed appropriate, a recommended
remediation technique will be presented with an implementation schedule. A Responsibility Assignment
Matrix, and meeting with Remedial Action Contractors (RACs) to discuss the resuits of the contamination

assessment will be developed, scheduled, and implemented.
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@ OMEGA ENVIRONMENTAL SERVICES, |

4661 Hammermill Rd. Suite B Tucker, GA -9
Fax: (404) 934-2451 Tel: (404) 62 3

October 25, 1995

Subject: Underground Storage Tank Closure
Naval Air Station, Key West, Florida
Tank A902B '
Contract No. N62467-93-C-0645

Omega Environmental Services is pleased to submit this closure rep ort and Closure
Assessment form 17-176.900(6) to Mark Ewing, Key West, NAS Project Manager. We
recommend that this report be submitted to the following offices.

Florida Department of Environmental Regulations
South District Office

2269 Bay Street

Ft. Myers, Florida 33901-2896

Bob Tumer
Monroe County Public Health Services

P. O. Box 6193
Key West, Florida 33041-6193

It is my professional opinion that this report meets the Florida Department of
Environmental Regulations reporting requirements for Underground Storage Systems, and
also meets the specifications required by the Department of the Navy described in contract

N62467-93-C-0645, Section 02082, p.3.23 (Closure Reports).

Omega Environmental Services greatly appreciates the opportunity to assist Naval Air
Station, Key West, Florida in the Closure of the underground storage tanks assoc.1ated
with this project. Ifyou have any questions do not hesitate to call for further assistance.

Sincerely, |

C. H. Moss, PE
Professional Engineer
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1.0 Site Informaﬁon

On September 28, 1995 Omega Environmental Services removed one underground
storage tank, [ A902B ] located at the Boca Chica Naval Air Station, Fuel Farm Fill
Station, in Key West, Florida. The tank was constructed of plate steel and had a capacity
of one thousand gallons. The tank was used for water canting storage from the JP 5 fuel
filter system located at the fuel farm. The tank was reported to be installed in 1990.

Omega Environmental Services was contracted by the U. S. Navy to remove the tanks and
associated piping in the excavation and compile all associated reporting and site closure
information. The ground water was assessed to be less than twenty feet from the surface
which required sampling to comply with FDER regulations. The installation of a ground
water monitoring well was performed after the removal process and the samples were sent
to Envirolab, Ormond Beach, Florida for analysis. '

Due to the tank being located in a photograph restricted area no photos of the site or tank
removal will be available for this report.

2.0 UST Removal

On September 26, 1995 OES contracted EMC Corporation to remove the liquid from
tank AS02B. On September 28, 1995 OES prepared the location for removal of the tank.
The soil was removed to expose the top of tank which was three feet below the ground
surface. The supply piping was rinsed and disconnected from the tank. and removed. The
vent piping was completely removed from the tank and building. The soil was excavated,
with a backhoe, down each side of the tank and across the ends of the tank. The tank was
checked for the presence of a hazardous atmosphere and found to be safe for removal.
The tank was removed from the excavation and loaded onto a truck for transport to a lay
down area for processing for recycling. Omega Environmental Services then backfilled
the excavation with fill dirt compacting the soil back to the original grade in one foot lifts.

3.0 Soil Screening

The Soil was tested for total hydrocarbons using a Foxboro 108 FID Monitor by John
Fleming of OES. Sampling was conducted throughout the removal process on the soil.
The monitor was allowed to warm up for twenty minutes before calibration. 98 ppm
Methane gas was used to calibrate the instrument before testing. The background reading
was recorded in the area before sampling was initiated. Samples were taken using latex
gloves and placed in pint jars with an aluminum foil cover. The samples were then placed
in an ice chest to allow the temperature to equalize. The location of the side wall samples
were chosen to be the closest to the tank with a depth that would most likely be
contaminated by leaking fuel. Sampling was conducted at the top of the groundwater
level to detect any fuel floating on the water. Samples were taken along the piping and at
the fill ports and other locations as specified by the FDER. The samples were numbered
and locations recorded along with other information. The samples were then screened

* N



using the Foxsboro 108 and the sample data recorded. The sample results are listed in
Appendix 2 of this document. All data was recorded in a bound field log at the time of
sampling and the fieid log is available upon request for review by Regulatory Agencies.
The sample locations are indicated on the site plan, Appendix 1. Head-space sampling
was performed in accordance with FDER Quality Assurance Standard Operating
Procedures for Petroleum Storage System Closure Assessments, Section Il and IV

respectively.

Water samples were taken after the monitoring well was installed. Two inch PVC piping
was used for the monitoring well and it was installed by Omega Environmental Services..
After installation of the well 15 gallons of water was pumped from the well, five times the
volume, and the sample bottles were filled for analysis. The well was removed after all
samples were taken. The samples were shipped, with ice as a preservative, by Federal
Express with a Chain of Custody to Envirolab, Ormond Beach, Florida. Sample results

are listed in Appendix 4.

4.0 Conclusions

Based on discussions with Bob Turner [Monroe County Health Department] we are of the
opinion that the tanks were closed in accordance with FAC Chapter 62-761 Underground
Storage Tank Systems. The ground water analysis showed high levels of Polynuclear
Aromatic Hydrocarbons and Aromatic Volatiles such as Benzene, Ethylbezene, and
Xylene. OVA readings of the soil revealed contamination and the site appeared
contaminated before OES started excavation. Free fuel was present on the ground water
in the excavation during the removal of the tank. The tank appeared in excellent condition
with no sign of leaks. It is Omega Environmental Services opinion that the contamination
found in the ground water may have come from a different source or from spillage. Due
to the amount of soil contaminated in the area and the Navy's consideration of plans to
remediate the area OES was directed to replace the soil as backfill. Based upon the
limited information compiled during the tank removal process OES must report the
contamination source as unknown. OES recommends that further investigation of the
contamination be conducted by the Navy to determine the source and location of the
contamination and options to remediate the area.
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JIMeya cavironmental Services

Tucker, Georgia

Page 1 of |
OVA Field Data Sheet L R
Project Name Contract Number Comments
Key West NAS N62467-93-C-0645
Site Name or Number - Date JP 5 Canting tank
ASRB o 28-Sep-95. .
Calibration Information - F):wkxz@fssfr_ime 200m | e
Instrument - o E:aﬁbration Gas Sample Technician
Foxsboro 108 | Methane Standard John Fleming ]
Actual Concentration Measured Concentration All Readings Measured
98 98 in Parts per Million
Sample Sample Sample Sample Date Time OVA Methane | Corrected
NumbeL Location Method Temperature Sampled Sampled Reading Reading Readigg N
1{North Wéll ﬁ,—'Grab 85" f. 28-Sep-95{2:30pm . 150.00 0.00 150.00
2|West Wall Grab 85°f, - 28-Sep-95(2:30pm 180.00 0.00 180.00
3|East Wall Grab 85 f. 28-Sep-95(2:30pm 200.00 0.00| -200.00
4|South Wall Grab 85" f. 28-Sep-95(2:30pm 150.00 0.00 150.00
5|Under Tank Grab 85’ f. 28-Sep-95(2:30pm 250.00 0.00 250.00
6/Piping Grab 85'f. 28-Sep-95|2:30pm 150.00 0.00 150.00
S R -
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OEN Fam ¢ [7-T8190E)
Fom Tiee_ClOBUre Asssssment Form

o Florida Department of Environmental Regulation RSP
Twin Towers Office Bidg. ® 2600 Blair Stone Road ® Tallahassce. Florida 32399-2400 Elocne Com

(Fed = oy OER)

‘Closure Assessment Form

twners of storage tank systems that are replacing, reméving or closing in place storage tanks shall use this form to demonstrate that a storage
system closure assesment was performed in accordance with Rule 17-761 or 17-762, Florida Administrative Code. Eligible Early Detection incen-

{ =2 (ED!) and Reimbursement Program sites do not have to perform a closure assessment.

i .
Please Print or Type

Complete All Applicable Blanks

10-12-95

. Date:
'2. DER Facility ID Number: 443400050 3. County: __Monroe

Boca Chica Fuel Farm Fill Staﬁion

. Facifity Name:
U.S. Navy

s Facility Owner:
" Facility Address; Building 902 ' .
Naval Air Station Key West, FL 33040-5000

'7. Mailing Address:

. Telephone Number: (303 ) 293-2030 9, Faciity Operator: ___Jim Simmons

10. Are the Storage Tank(s): (Clrcle one or both) A. Aboveground or Underground
Diesel

1 Type of Product(s) Stored:
12. Were the Tank(s): (Clrcle one)  A. Replaced Removed C. Closed in Place  D. Upgraded (aboveground tanks only)
1 14. Age of Tanks: 5 years

1 Number of Tanks Closed:

Facility Assessment Information

Not
No Applicable

DNA

)

Is the facility participating in the Florida Petroleum Liability Insurance and Restoration Program (FPLIRP)?

2. Was a Discharge Reporting Form submitted to the Department?
It yes, When: : Where: —

3. Is the depth to ground water less than 20 feet?

4. Are monitoring wells present around the storage system?

It yes, specify type: Water monitoring Vapor monitoring

5. Is there free product present-in the monitoring wells or within the excavation?

Were the petroleum hydrocarbon vapor levels in the soils greater than 500 parts per million for gasoline?

Specify sample type: Vapor Monitoring wells D Soil sample(s)

7. Were the petroleum hydrocarbon vapor levels in the soils greater than SO parts per million for diesel/kerosen

Specify sample type: D Vapor Monitoring weils Soil sample(s)

8. Were the analytical laboratory resuits of the ground water sample(s) greater than the allowable state target levels?
(See target levels on reverse side of this form and supply laboratory data sheets)

9. If a used oil storage system, cid a visual inspection detect any discolored soil indicating a release?

10. Are any potable wells located within ¥4 of a mile radius of the facility?
11. Is there a surface water body within Vs mile radius of the site? If yes, indicate distance: % Mile

.

-t
.

O O =D O

e?

ALTYE B OTFEOE O
OE00 0 00 B0 B
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N omn C—— 1 . . ) V"..—
{- = ‘E Florida Department of Environmentq Regulation r-r‘-& =Ty .
3 '% § Twin Towers Office Bidg. ® 26500 Bhir Stone Road ® Tllahassee, Florida 32399-2400 h%
- OEA Acoscanon
" h ne “W

Y

‘ Underground Storage Tank Installation and Removal Form
For Certified Contractors

Pollutant Storage System Specialty Contractors as defined in Section 489,113, Florida Statutes (Certified contractors as cefined in Section 17.761 |
Florida Administrative Code) shall usa this form to certify that the installation, replacement or removal of the Storage tank system(s) loc. .
at the address listed below was performed in accordance with Department Reference Standards. ,

General Facility Information

1. DER Facilty Identification Na; ____ 449400050 ' - | -
Boca Chica Fuel Farm Fill Station Telephone: ( 305 ; 293-2881 ,

[}

m

2. Facility Name:

3. Street Address (physical location): ___Building 902
Naval Air Station, Key West, FL 33040-5000

4. Owner Name:_Commanding Officér (Code 1883) Telephone: (305 _)_293-2881
-

5 Owner Address: __Naval Air Statiom, Key West,.FL 33040

6. Numper of Tanks: a. installed at :his time
7. Tank(s) Manuiacturad by: —— -
§ Date Work Initiated: ___9~-27-95 9. Date ‘Work Completed: 10-11-95

B Aemoved at this time __1_Tank A902B

Underground Pollutant Tank Instailation Checklist
Slease certify the completion cf the lollowing installation requirements by placing an (X) in the appropriate box. _
1. The tanks and piping are corrosion resistant and approved for use by State and Federal Laws. . :
r

2. Excavation, backfill and compaction compieted in accordance with NFPA (National Fire Protection Association) 30(g7), AP
(American Petroleum Institute) 1615, PEJ (Petroleum Equipment Institute) AP100-87 and the manuiacturers’ specifications.

3. Tanks and piping pretested and installed in accordance with NFPA 30(87), API 1615. PEVAP100(87) and the manufacturers’
spectfications.

L
4. Steel tanks and piping are cathadically protected in accordance with NFPA 30(87), API 1632, UL (Underwriters Labaratory) C
1746, STI (Steel Tank Institute) R892-89 and the manufacturer’'s specifications.

) j
S. Tanks and piping tested for tightness after installation in accoraance with NFPA 30(87) and PEYRP100-87,

Monitonng weil(s) or other leak Cetection devices installed ang ‘ested in accordance with Section 17-761.540, Flonga
Administrative Code (FA.C.) - .

o

>~

Soil and overfill protection devices instailed in accordance with Section 17-761.500. FAC.

17

8. Secondary containment instafieg for tanks and piping as applicable in accordance with Section 17-761.500, FAC.
Please Note: The numbers foliowing the abbreviations (eg. AP! 1615) are publication or soecification numbers issued by these instututions.

Underground Pollutant Tank Removal Cﬁecklist

'. Closure assessment perlormed in accordance with Section 17:761.800, FAC.: .
2. Underground tank removed and disposed of ag specified in API 1604 in acordance with Section 17.761.800, FAC. X
. ] - o o,
Pege 1 ot 2 : i
40 Corromares Cares flaln:-_::..nm w. CowsOex Sty Oang Sman Do m—

P as £ ss ST & W .
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OMEGA ENVIRONMENTAL SERVICES
4661 HAMMERMILL ROAD, sUITE B8
TUCKER,GA 30084

Attn: M. DOUG DRIVER

ANALYTICAL REPORT

Drinking Water
HRS #33160
Environmentar
HRS #EB3079

ENVIROLAB

Page

P.O. Box 468 « 8 East Tower Circle » Ormond Beach, Florida 32175-0468
(904) 672-5668 « Fax (904) 673-4001

Submission Number: 9509000339 Client's P.0. Number:

Date Received: 09/29/95 Project Number: 95012

Date Reported: 10/10/95 Project Name: KEY WEST NAS

Lab Sample Number: 9339 23 Date Sampled: 09/28/95

Client Sample Number: A9028 Sample Matrix: GROUND WATER

Sample Description: GROUND WATER

Date Date

Method Analyte Result Q Unit Analyst  Analyzed Prepared

418.1 TRPH 1500 MG/L LL 10/05/95

239.1 LEAD 0.26 MG/L . 88 10/09/95

POLYNUCLEAR AROMATIC HYDROCARBONS

610 ACENAPHTHENE < 20 D uG/L ooL 10/02/95 09729795

610 ACENAPHTHYLENE < 30 D UG/L ooL 10/02/95 09/29/95

610 ANTHRACENE < 20 D UG/L ooL 10/02/95  09/29/95

610 BENZ(A)ANTHRACENE < 20 0 UG/L oL 10702/95  09/29/95

610 BENZOCA)PYRENE < 20 D " UG/L ooL 10/02/95  09729/95

610 BENZO(B ) FLUGRANTHENE < 20 )] uG/L ooL 10/02/95  09/29/95
. 810 BENZO(G, H,J JPERYLENE < 20 D uG/L ooL 10/02/95  09/29/95

610 BENZO(X) FLUORANTHENE < 20 ] UG/L ooL 10/02/95  09/29/95

610 CHRYSENE <20 D uG/L ooL 10702/95 09729795

610 DlBENZO(A,H)ANTHRACENE < 20 D UG/L ooL 10/02/95  09/29/95

610 FLUORANTHENE < 20 D UG/L ooL 10/02/95  09/29/95

610 FLUORENE < 20 0 uG/L ooL 10/02/95  09/29/55

610 lNDENO(1,2,3°CD)PYRENE < 20 D UG/L ooL 10/02/95  09/29/95

610 1 *METHYLNAPHTHALENE 910 0 UG/L 0oL 10/02/95 09729795

610 Z'HETHYLNAPHT!MLENE 1300 © UG/L ooL 10/02/95  09/29/95

610 NAPHTHALENE 550 D uG/L ooL 10/702/95  09/29/95

610 PHENANTHRENE ‘<20 o uG/L 0oL 10/02/95  09/29/95

610 PYRENE < 20 D UG/L oot 10/02/95 09729795

504.1 ETHYLENE DIBROMIDE <0.010 UG/L VRP 09/29/95  09/29/95

GAG _AND KAG AROMATIC VOLATILES

602 BENZENE 2.2 uG/L RM 10/04/95

602 CHLOROBENZENE <0.50 UG/L RM 10/04/95

602 1,2-DICHLOROBENZENE <0.50 UG/L RM 10/04/95

602 1,3-p1 CHLOROBENZENE <0.50 uG/sL RM 10704795

602 1,4-01 CHLOROBENZENE <0.50 UG/L RM 10/04/95

602 ETHYLBENZENE 120 uG/L RM 10/04/95

602 METHYL tert-8UTYL ETHER <0.50 uG/L RM 10/04/95

N



OMEGA ENVIRONMENTAL SERVICES
4661 HAMMERMILL ROAD, SUITE B
TUCKER,GA 30084

Attn: M. DOUG DRIVER

ANALYTICAL REPORT

Drinking Water
HRS #83160
Environmentai
HRS #E83079

ENVIROLAB

Page 2

Submission Number: 9509000339 Client's P.0. Number:
Date Received: 09/29/95 Project Number: 95012
Date Reported: 10/10/95 Project Name: KEY WEST NAS
Lab Sample Number: 9339 23 Date Sampled: 09/28/95
Client Sampie Number: A028 Sample Matrix: GROUND WATER
Sample Description: GROUND WATER

Date Date
Method Analyte Resuit Q Unit Analyst Analyzed Prepared

GAG AND_KAG AROMATIC VOLATILES
602 TOLUENE 2.2 uG/L RM 10/04/95
602 0-XYLENE 150 ue/L RM 10/04/95
602 m=XYLENE 62 uG/sL RM 10/04/95
602 PeXYLENE 62 UG/L RM 10/04/95
GAG AND KAG HALOGENATED VOLATILES

601 BROMOO I CHLOROMETHANE <0.50 uG/L RM 10/04/95
601 BROMOFORM <0.50 uG/L RM 10/04/95
601 BROMOMETHANE <0.50 uG/L RM 10/04/95
601 “ TARBON TETRACHLORIDE <0.50 UG/L RM 10/04/95
601 CHLOROBENZENE <0.50 UG/L AM 10/04/95
601 CHLOROETHANE <0.50 uG/L RM 10/04/95
601 CHLOROFORM <0.50 uG/L RM 10/04/95
601 CHLOROMETHANE <0.50 uG/L RM 10704795
601 2-CHLOROETHYL VINYL ETHER <1.5 uG/L RM 10/04/95
601 0 I1BROMOCHLOROMETHANE <0.50 uG/L RN 10/04/95
601 1,2-DICHLOROBENZENE <0.50 uG/L RM 10/04/95
601 1,3-DICHLOROBENZENE <0.50 UG/L RM 10/04/95
601 1,4-DICHLOROBENZENE , <0.50 UG/t RM 10/04/95
601 D1CHLOROOD I FLUOROMETHANE <0.50 uG/L RN 10/04/95
601 1, 1-DICHLOROETHANE <0.50 uG/L RM 10/04/95
601 1,2-DICHLORCETHANE <0.50 UG/L RN 10/04/95
601 - 1,1-DICHLOROETHENE <0.50 UG/L RM 10/04/95
601 trans-1,2-DICHLOROETHENE <0.50 uG/L RM 10/04/95
601 1,2-DICHLOROPROPANE <0.50 uG/L RM 10/04/95
601 cis-1,3-DICHLOROPROPENE <0.50 UG/L RM 10/04/95
601 trans-1,3-DICHLOROPROPENE <0.50 uG/L RM 10/04/95
601 METHYLENE CHLORIDE <0.50 uG/L RM 10/04/95
601 1,1,2,2-TETRACHLOROETHANE <0.50 uG/L RM 10/04/95
601 TETRACHLOROETHENE <0.50 uG/L RM 10/04/95

P.O. Box 468 « 8 East Tower Circle * Ormond Beach, Florida 32175-0468

(904) 672-56388

e Fax (904) 873-400 1



OMEGA ENVIRONMENTAL SERVICES
4661 HAMMERMILL ROAD, SUITE B8
TUCKER,GA 30084

Attn: M. DOUG DRIVER

Submission Number: 9509000339
Date Received: 09/29/95
Date Reported: 10/10/95

ANALYTICAL REPORT

Client's P.0. Number:
Project Number: 95012
Project Name: KEY WEST NAS

Drinking Wates
HRS #83160
Environmental
HRS #E83079

ENVIROLAB

Page s

Lab Sample Number: 9339 23
Client Sample Number: A902B

Sample Description: GROUND WATER

Date Sampled: 09/28/95
Sample Matrix: GROUND WATER

Date Date

Method Analyte Result Q Unit Analyst Analyzed Prepare
GAG _AND KAG HALOGENATED VOLATILES
601 1,1,1-TRICHLOROETHANE <0.50 uG/L RM 10/04/95
601 1,_1,Z-TRICHLOROETHANE <0.50 UG/L RM 10/04/95
601 TRICHLOROETHENE <0.50 uG/L RM 10/04/95
601 TRICHLOROFLUOROMETHANE <0.50 UG/L RM 10/04/95
601 VINYL CHLORIDE <0.50 uG/L RM 10/04/95
Data Qualifier Code Key:
D - Sample Was Diluted And Result Corrected With Dilution Factor.
CERTIFICATION: All analytical data reported above were obtained using the specified
methods and were validated by our laboratory quality control system. This laboratory
follows an approved quality assurance program,
Respectfully submitted: '
Francis Y. Huang, Ph.D. / Henry N. Ashby
Lab Director / President
.

P.C. Box 468 * 8 East Tower Circle « Ormond Beach, Florida 32175-0468
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Q50 l 2 QW = ground water || O = other " R (] Special Forms
5. PO o £ = St waes | 8. Gprrma e | 5 &
6. Custody Seal No.: WW = wasto water 8 upPS 'a &
0 = other 0 FEDEX € 2 18. Turnaround Time
7. Sampled by: Hand Carried S @
Myelhzel (ayy - 4 -0 Other w| ¢ O-Standard
L | 8. sampie 10. SAMPLE DESCRIPTION | 11, 2. 1. o O Rush;
I 1.D.(NO.) : Eglss 852 [
K DATE  TiMe [$G(S8 323 / 19.  REMARK
@ A902 R Gmﬁk[[dﬂ‘c-r Q1% | p:: 6 | & A-. &
@ |A902 3 G v 2 | 9-2¢1z0| | bw | K &
O Aso2 Elouud ldoheylq-24 12: % 5 A
K
DA 9028 G round funterla-z2¢li0i30 A LT wrea ol
® A902 3 GLM Late, 4-28\1053p suf | &FA' G- ralla + COC ould
§)
® GAG mck kAg
@
Qe ™Meundt alar
| KAS. st
L@ A-a9-qs
[ 20. RELINQUISHED gY DATE TIME 21. R CEIVED’ 8Y /’ / DATE TIME LAB USE ONLY
< 7 4 — [~ .
9_ m: 242 g_ﬂ_ 4: h e |32 3(20 4| S A{é@ u'u/((]\\ 94)/('-9{ " JSAMPUNG FEE: HRs.
Q_ D_&m SAMPLE RECEIVING NOTE:
3] f~phigl . 9-29-91 /000
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Certificate of Disposal
Qmega Environmental Services Inc. certifies that the following listed items have been
disposed of in the described manner and all supporting data is accurate and complete.

The listed items were disposed of as specified in API 1604 in accordance with Section 17-
761.800 F.A.C.

Item Description
Tank A902B
1000 Gallon Steel Tank Building 902.
Key West, NAS, Florida
Disposal Method
Tank was Cleaned and disassembled for Disposal at
Atlas Iron Processors Inc.
Miami, Florida
Disposal Date

September, 29 1995
Contract Information

Remove Underground Storage Tanks
Key West, NAS, Florida
Contract No. N62467-93-C-0645
Department of The Navy

We Certify that the above information is accurate and complete.

Omega Environmental Services Representatx’ves

" Keith Jackson John Moun
: PENE l\
3}@ O N N
President .

Project Supervisor



Omega Environmental Services
Manifest Shipping Log

Tank A902B
Date Shipper Tank# | Manifest#| Quanity | Units
26-Sep-95 |[EMC A902B 30116 215! Galions
l
Totals l 215 l Gallons




TV R lpoTEUOoN - - -

\WYS) 11139/ P.O. Box 520882 - Miami. FL 33152 (800) 344-gggg

UNIFORM WASTE TRANSPORTERS MANIFEST
NO HAZARDOUS MIXTURES ACCEPTED . READ BOTTOM OF MANIFEST

1 ar's N. ana Mastin 1, tos p S e, Y Zen . LA Man Oocumeng s — ..
§r/);v “%S'Q P A ey Ne 030116
l valClr et ey Wesr™ £7Z  wxox '
2 Generator's Phone ( B0y~ 29¢ ~ I=°>QQ  County of Ongin ( MO Po

Generator's ID »'s

A e o __STATE —_— )
3 Transporter 1 Company Name x réc 4, US EPA 1D Number C. State Transoorters 10 50230 UQ r
EMC Oil Corporation '
8470 N.W. 66th Street, Miami, Fi_ 33166 FLR0000001866 O. Transporter's Phone (305) 477-7497 e
5. Designated Facility Name ang Sne Adoress 8 E. Oade County 10 Ewggz‘g; . e
. LW-00233
“|F Faays Phone
L )l (305) 477-7497
7. US DOT Description (Including Proper Shipping Name. Hazarg Class. and ID Numoer) 8. Containers "'roul do' G.
L] .
HM ' Neo. Type Quanuty Wt.vol CHARGES
2 ' A7z
. sy ., ; - {
| Qil NOS - Combustible Liquid NA 1270 B3 e,
b y .
|
N "
E Used Qil Filters
F‘ .
£ e ' +euU
1 LUZ7[ % 7Ro Do’ Aae ,@@)/ '
o Oily Water / Sludge /e A-70a sz,
la. Covrenerop B &/ Crreg.a
Other: Specify EV/ o re D¥al. ' -
"H. Agditional Oeseriptions for Materials Listed Above IMPORTANT Paymers due uoon recert of voce & | I T00al Oue, - -
o mmumsnunm;uu T // 5
T Cha/ged on over 30 days past due balance inthe every
’ 4 shat become necessary 10 corlect the heven aoove _ o
. muwmmm.nmmbm Pleasapayonlhlsmcewnhin 15 days.
31 the replaceabie cost thereot Thank yoy
11 GENERATOR'S CERTIFICATION: ) hereoy g NSt the of ity 9 Are lully Ang accuratety descrived above by proper IMOOING name ang are classiieg,
, 0d. ana latx nd are in a3y N proper O (Of Iranspy 1 Oy mQhway aing 1o e mier and n. 9 ment reg ]
1 2130 contum ngy the of thrg g t S no Mnru.ous 'mu@l

[

_25 M 44 14’/ KL iy | é Mbgk—élgf—

12. Transporter 1 Acknowiedgment of Recept of Materiass

yi

. 42
wiéd Typed Name Sigrsture” Month Day vear
;"‘aé'aﬂce . V/xd/c'alj* el g ///———f éﬂzélg’&"

) Faciity Owneror Operator Certitication of receipt of wasie material covered by (hig mlmleso

l;r-n(eo Typea Name Signature Month Day vear
. Broward County #'s 8320 58330 8340 83503 8§36 0 §370Q

lear Generator The lollowing chemicals contain hazardoys substances which when mixed with used oil reduces the recycting potentiat and can
V1 harmiyl ettects {0 the environment.

) OO NOT MIX WITH usED OIL ] ' _
Annlreeze - Freon - Solivents - Thinner - Oegreasers - Oetergents - Cleaners - Radlator Fluid - Leadeq Gasoline - Cutting Oit

CAN MIX WITH USED oI _
Motor Quis - Diese Fuel - Grease - Brake Fluids - Hydraulic Fluids - Transmission Fluids

These nsts are based. on current information ang Mmay be expanded as more data becomes avaiapie THANK YOU.

Y UTE. Generator GREEN . Generator YELLOW . Transporter PINK - Transporter GOLDENROCL - Transter Slaiinm
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NASKWINST 11010.3
4 FEBRUARY 1991

NAS KEY WEST UNDERGROUND EXCAVATION PERMIT

PART | (Complete by requesctor)

cou: OO DT Dace:
'_3: Public Works Officer, NAS. Key Westc Applicanc's Requesc No. Z

: is requested that a permic be issued for performing the work required by: -
had - “ Ua
(Reference conctract, drawing, specificacions, service call,-ecc. (include
prime contraccor or A/E identification.)

2. LXPAUATI oM 3.

(Type: drill, dredge, trench, etc.) “(Charge co job ordery etc.)
. Physical linics: ) o ol STHT7oM — SEE Site DAL
 &Lurlacep. T .

-~
-

5. Remarks: —Zai/A pyesLo,uTZy LA —LISE
(Includes results of any investigation not performed by PWD.)

. : - ¥ : ' -
. _ € Signacure & Ticle

; PART II (Complcccd by PWD) (Strike out non-applicable porc:.ons )
/
Ffom ;Q((/ ZE (1¥E, //rg' To: &och Dace: 7//7/f5

‘ ’LE. work delineated above may be undertaken pursuant to the following stipulations:

# No contractual or other obligations are changed by this permict. Responsibility
{ «r damages are not changed by this permit. K

t  PWD has examined the work by:
Visual inspection in the field [~ Field survey_
Examination of existing plans .~ . Other

Iovestigacion with magnetic
pipe locator, etc. l/

U~known subsurface conditions ;nay exist which connot be located by any of chese
s andard procedures.

-

¢ Souchern Bell Telephone Company musc be concacced't-:y requestor prior to digging.

d. The PWD survey indicaces clrac your planned procedure will probably not sqnflice
wi tz exiscing facilicies. You are, therefore, granced permission to perform the
« T )

¢- The PWD investigation indicates: NL D _BychA/ATE AS /NDICIJJAZﬂ

-

PERMIT NO. : Z 5 5/ .
M DL s I 4

Siecnaturce & le’fc J—




~
.

ral
. b ]

o

.CONCRE‘TE

g 1]
N L
\ LIMITS OF EXCAVATION

rHODIC PROTECTION TEST '
CATHODIC PRUV C rrut—::.wc ISLANDS

srarion, TQ 8E PROTECTED c-5 _
c-5 \
fhid-- DRAIN WITH ' -
‘ | \\vauve ‘
EL. ,.vm"‘"", ..
1.7 x  hoen, erbt WATER
cxST. TANK A9026.><] ﬂ'f_
70 BE REMOVED - 4‘
AGOVE GROUND 1 1/2° PIPE. G\
‘REMOVE TO CURB AND . . EL.4.41
TOP CURSB
EL. 4.83 S
L_ PROVIDE SHORING TO PROTECT
ADJACENT STRUCTURES / UTILITIES
, 1 £
NOTES: .
1 DURING TANK REMOVAL OPERATIONS THE ¥
- ¥

. DRANAGE SMALL_BC OVERTED AROUND THE
. " AND'ANY STOCKPILE AREAS.

Yo 7. 2)°ACCESS TO THE TANK A9028 SITE 1S THRC
A SECURED GATE WITH LIMITED ACCESS. WC
AREA SHALL BE COORDINATED wiTH THE CC
OFFICER AND wiLL ONLY BE ALLOWED BETW.:
AND 3:30 PM ON WEEKDAYS. EXCLUDING HOL

TANK AS02B AREA PLAN
SCALE: 1"=10'-0

PROVIDE SHORING ALONG SIDES
RO E CAvATION T0 PROTECT o .
OF EXENT STRUCTURES/UTILIT: . PPES,
: : / 10 BE REMOVED
\:,,‘ Y, lﬁ\\\

CONC. EQUIPMENT PAD

CONCRETE PAD / DEADMAN,
TO 8E REMOVED

SECTION

AN
| SCHLE: 1"=3=0’ )Lb/
- c-5 \—c-5
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No Photographs Available

Air Force Restricted Area



STATE OF FLORIDA
% DESPARTMENT OF HEALTH AND REHABILITATIVE SERVICEE

“COMMITTE O EXCELLENCE!’ . .
Working in partnership with local commuxl:?nes tolgc?;) peongBe seli-sufficient, experience
good health and live in stable families and communities.

July 3, 1996

Jim Simmen

Naval Air Station

Public Works Code 1883
P. O. Box 9007

Key West, FL 33040-9001 :
Re: Monroe County - TK

CCL/96-101
Facility ID# 449400050
Truck Fill Stand

Dear Mr. Simmen:

This office received a report dated October 25, 1996, regarding the petroleum storage tank closure at
the referenced facility. It was reviewed to determine compliance with the State Storage Tank Rules
(Chapter 62-761 FAC for underground tanks and 62-762 FAC for aboveground tanks) and guidelines.
The report does not meet the requirements of the Department of Environmenta] Protection for a

Closure Assessment Report. The review revealed:

1. a DRF was not filed with this office.
2. contaminated soils were retuned to the pit.
3. free product was not recovered.

To bring this report into compliance:

l. send a DRF for this discovery.
2. remove and properly dispose of contaminated soils.
3. remove free product exposed in the pit.

Correct the items listed above within 30 days of receipt of this letter. Senq documents or copies to
my attention at the letterhead address of the Key West office. Another review will be conducted to

verify that these items have been completed.

"Call John Carter at 305/292-6894 if vou have anv questions or write to the Key West office.

MONROE COUNTY PUBLIC HEALTH UNIT

- P.OBox 6193 « Key West, FL 33041-6193 o (305) 292-6894 Fax # 292-6872
7999 Overseas Highway ¢ Marathon. FL 33050 » {305) 289-2450 Fax # (395) 2§9-2479

P.O. Box 157 « Tavernier, FL 33070 ¢ (305) 853-3240 Fax # (305) 853-3242



Respectfully,

4%

John Carter
Environmental Specialist

CC:
C. H. Moss, PE

Omega Environmental Services, Inc.

4661 Hammermill Road, Suite B
Tucker, GA 30084

Page 2
7/3/96
ID# 9400050



DEPARTMENT OF THE NAVY
NAVAL AIR STATION
PO .BOX 9001
KEY WEST FL 33040-9001

5090
Ser 1883JS/1378
3 Oct 96

John Carter

State of Florida

Department of Health and
Rehabilitative Services

PO Box 6193
Key West, FL 33041-6193

Dear Mr. Carter:

On 3 July, 1996, you reviewed a closure report for the
underground storage tank A-902B, submitted to you in September,
1995. Several discrepancies were found that needed correcting.

The inspection revealed:

l. A DRF was not filed with this office.
2. Contaminated soils were returned to the pit.

3. Free product was not recovered.

Corrections made since the 3 July 1996 letter:

1. A DRF was filed with your office on 30 July 1996.

2. On 28 August, 1996, three dump truck loads of
contaminated soil was removed from the tank location
(approximately 24 cubic vards) . The dirt was removed from
a twelve foot diameter. The dirt was contaminated all the

way down to the water table. _
3. No free product was visible on the water table.

Should you have any questions or require further information on
any of these items, please contact our Tank Program Manager, Mr.

Jim Simmen, at 293-2881.

Sincérel ,
R. A. DEMES

Engineering Director
Public Works Department
By direction of

the Commanding Officer

Copy to:
FDEP, Marathon (Lisa Gordon)



e r—

St s vepariment of Environmentq) Regulation |t

Discharge Reporting Form

Use this form to notify the Depanment of Environmantal Regulation of:
1. Results of tank fightness testing that exceed aliowable lolerantas within ten days of recsipt of tast result. .
2. Petroleum discharges excesding 25 gallons on pervious surfaces as described in Section 17.761.460 FAC, within One working day of dlsco;m '
3. Hazardoqs substance (CERCLA regulated), discharges exceeding applicable reportable quantlties established In 17-761 480(2) FAC, within
one working day of the discovery, : .

4. Within one working day of discovary of Suspectad releases confirmed by: (a) released regulated substances or Pollutants discovered i, -
the surrounding area, (b) unusual ang unexplalned storage system operating conditions, (¢} monitoring fesults from a leak detaction method
or from a tank closure assassment that Indicate a release may have occurred, or (d) manual tank gauging rasuis for tanks of 550 gallons

or less, exceeding ten gallonsg per weekly test or five gallons averaged over four consecutive weekly tasts,
Mail to the DER Oistrict Office in your area listed on the rewarse side of this form

PLEASE PRINT OR TYPE
Complete all applicable blanks

1. DER Facility ID Number: 4% 2% 00,0 2. Tank Number: __A4 23S~ 3. Date: Tt} . 20 /996
‘- / e
4. Facilty Neme: . ___NAvae  p.e STATed  REY  ieer . .

Facliity Owner or Opaerator: _ COI?)Mn n(//;)/n OFF/ICER ~—
Facility Address: ... _f/Avae¢ AR ___STH r/c;/t) 4 Code 7/ Q,? y K P/u We s . 330 9c
v L

Telephons Numbegr: (ﬁ)_Z?s? -2 88/ — County: __ :
Malling Address: (‘o ). el HavaL 4y 57797'/0;()_ ( Code /88 .
alling Address _&)mzcw Tiag  DFC/cER ;—é_m__ —H oV iy

Y. -~ Ke
5. Date of recaipt of test results or discovery: _.._ / ‘/’/? ;/7 3 7 S— month/day/yaar

6. Method of initial discovery., (circle one only)
A. Liquid detector (automatic or manual) D. Emptying and Inspaction. F._Vapor or visible signs of a discharge in the vicinity,

B. Vapor detector (automatic or manual) E. lnvenrory controt. 3-Closure: ____ (explain)
C. Tightnaess tast (underground tanks only). H. Other: ..

7. Estimated number of gallons discharged: Unkho s )
8. What part of storage system has leaked? (circle all tha apply)  A. Dispsnser B. Pips . Fiting  D. Tank @nknown

9. Typse of reguiated Substance discharged. (clrcle one)

A. leaded gasoiine D, vehicular dlesel L, ysecwaste ol V. hazardous substance includes pesticides, ammonia,
B. unleaded gasoline aviation gas M. diessl  chlorine and derivatives (writg in name or Chemical Abstract
C. gasohol G. jet fuel O. newlube oil Service CAS numbar)
Z. other (write in name)
0. Cause of leak. (clrcle all that apply)
@ Unknown C. Loose connection E. Puncture G. Spi l. Other (specity) w287 ren /n:/f
8. Spiit D Corrosion F. Installation fallure H. Overill e T {ras _rnu.;'j_
. Type of financial responsibility, (citele one)
A. Third party insurance provided by the stata ingurance contractor @Ot applicable
B. Self-Insurance Pursuant 10 Chapter 17.769.500 FAC, O. None

. To the bast of my knowledga and belief aj Information submitted on(i/r-g'la forrn Ia lrue,__aoEumto. and completa,

Tamee /7 _g/—/ﬁ/.}?ﬂ'f_d__ TNk [ Rotawm Ner . CYiis //[—‘ghmn—— _ﬁ//u\_j’ﬁ /F5

Printed Name of Owner, Operator o Authorized Repressniative Syg'nature of Owner, Operator or Authorizod Hepresbriative

. T 14
y - .
Honrvesw Duwrct Nofwant Dieinet Contrw Bwcr Soumwest LIt Sauin iy AMbiusn Oatsrs
160 Qoverrrmaniol Conser 1623 Baymearsowe way. Sude 8 200 318 Maguwe Giva. bune 132 4520 Oat Fou Blud. 3780 8oy 0. 1000 & Connroms e, funte &
y 1879¢ ! 3 230102347 Fon Myen. Florde 23001.24%8 Wkt Povh Baan. Frwate 33408
ensacols {Ivice 32601879 Jacracnane. ¢ ouica 32207 Orenca, §cvas 32803 370 '-*N-"'"‘:;';_ oy 432078074 SR Beacn. Fuwaty 33408

04.436 8200 904.700.4200 407894 7044
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Subject Number Page
GH-1.5 3 of 21
BOREHOLE AND SAMPLE LOGGING Revision Effective Date
S 0 03/01/96
1.0 PURPOSE

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

2.0 SCOPE

These procedures provide descriptions of the standard techniques for borehole and sample logging.
These techniques shall be used for each boring logged to provide consistent descriptions of subsqrface

3.0 GLOSSARY
None.
4.0 RESPONSIBILITIES

each field geologist is properly trained in logging procedures. A brief review or training session may be
necessary prior to the start Up of the field program and/or upon completion of the first boring.

5.0 PROCEDURES

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

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

Rock hammer

Knife

Camera _

Dilute hydrochioric acig (HC)

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

-

5.2 Classification of Soils
~==soication of Soils

All data shall be written directly on the boring log (Figure 1) or in a field notebook i more space is
needed. Detalls on filling out the boring log are discussed in Section 5.5,

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). .

)

9611/p
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GH-15 4 of 21
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FIGURE 1
BORING LOG (EXAMPLE)

P
A AT PN

(Ll 1 {4 A LY 3 NN
SSE7/) EEE BORING LOG Page __of _
PROJECT NAME: BORING NUMBER:* -
PROJECT NUMBER: DATE:
DRILLING COMPANY:; GEOLQGIST: .
DRILLING RIG: DRILLER: _
—— ) — —
MATERIAL DESCRIPTION PIOMIO Roasing (ppm | - ©
Ne. ane m .'m Ressvery /] Change 2 . ';ff N TR EP -
T PR | . . P T P
T,n;' M.'u.. et Lengeh ! o G‘O‘ﬁ-! [ Remarks . o f&:i
Bereemes w  |Color Material Classiontion ] -§ g g ;
intarvel ..= 3 - f.' 8. -'D'
“ YWhen sock COMNg, Smer 1ock brokensss.
= inchude monkor reading in 6 foot inervais @ borenoss. (ncremse reading frequency i alevated response med. Drliing Area .
Remarks: Background (ppm)::
Converted {5 Well Yes No Well 1.D.




d/|

Fl

it (== ATINGLD)

Sou JeRms

UNIFIED 8O CLASSIFICATION {uscs)
COARSE-GRAINED SOILS FINE-GRAINED SOiLS ] )
More Than Heif of Materisl is LARGER Then No. 200 Sieve Sixe More Than Helf of Meterial is SMALLER Than No. 200 Sieve Size
: PICLD LOINTIFICATION PROCEOURES
i {Excluding Particles Larger Than 3 Inches ang 833ing Fractions on
J Estiruted Maights)
(413 IDENTIFICATION PROCIDURES hour anour
(Excluding Particles Larger Than 3 taches and Sastng fractions en SOt TYPICAL mangs Identification Precedures on Fraction Smaller than e, 4 Sleve Size ooy TYPICAL mAmES
Estinated vetghts
DAY STRINGTH DILATANCY TOUCHNESS
(Crushing (Reaction to | (com: 1stancy Mear
mr.:urhun) Shaking) Plastic Linit)
1ts and very fine sands, rock
GRAVELS CLEAN amAvELS Well greded gravels oravel-send SILTS A Inorganic g1 -
(30%(+)>1/4%3 (Low X Fines) ] mtutures, 1ittle .".. fines. |.‘ll:4'l’¢ Mone to STight Quick to Slow None - flour :':‘;:W fine sands wi
Limit <so
Inorgentc cla; Jow to medium
Poorly graded gravels gravel-sand Wone to very
bt mixteres, Vittle or mo fines, Wedium to High Stow Redium o c::;'.. Tean 3.:::”' Mndy clays,
Non-plastic fimes (fer Idontify. Silty gravels poorly graded Organic stits and organic stit-clays of
V/rines  fcation precedures, toe Auj ™ JoravarTiana it mrer e SHiont te Redive Stow Shont O Fiow plasticity.
(HIgh % Fiaes)
Plastic fines (for 1dentsfy. Clayey gravels poorly graded SILTS a0 Inorganic sty micaceous or diatosececus
cation procedures, see c1) b 0ravel-8and-clay mixteres. “"t‘c Sitont te edtum Slow to uone | 31ight to medtum | fine sandy or siity sotls, elastic silts.
Ligy
3wo3 e s finos [¥ide range tn grate stae see Vel graded send, 11y sanas Limt 250 " 1< elays of high plasticity, rat
S4B | (Low X Fines) | substential smmte ot an w ora T, T avelly sancs, High te Very nigh Nons HY o ] Inorgan i % P i
! intersediate perticie sizes. VIEL1S or @0 fines, i o clays,
Predominsatly one size or 3
Poorly graded sands, gravelly sands, None to Yery Organtc cloays of medion to high
rangs of stzes with seme 4 Hedium to My SOt to Medium o
Intermadiate s1zes mtssing, Vittie or mo rines. » slew o slasticity,
3MOS v/Fnas | non-plastic Cines (for tcentify. S1ity santa $oorly graded send-siit Nty Readily f1dentifiod by odor, spongy fee) and
(HIOh % Fines) | cation precodires, see AcL) M Lainteres, GRGANIC 3013 | froquently By Fibrous texture.  * Pt | Peat and other orgente sotts
Plastic fines (for 10entifica- sc Clayey sands, poorly greded sand.
tion protedures, see c1) clay mixtures.
Soundary classificationss se) Postess ing characteristics of twe greups are des s »y " group For » OM-0C, well raded gravel .sang nixture with clay binder, N
Al steve 1203 o0n Enis chart are u.3. Stendarg, *
DENSITY OF GRANULAR sons CONSISTENCY OF COHESIVE sons
une coPREssIve .
A\l
DESIOUTIN Erriondpatintind cons §STENCY o™y, | it pearion FIELD 1DENTIFICATION METHOOS
very Lecse -4 Very saft Lest than o.28 ®to2 {8310y penetrated several taches by fist
toose $-10 Soft 0.2% to 0.50 2te s Castly penetrated several tnches by thusd,
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This method of classification identifies soil types on the basis of grain size and cohesiveness.

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

Coarse-grained soils shall be divided into rock fragments, sand, or gravel. The terms sand and gravel
not only refer to the size of the soil particles but also to their depositional history. To insure accuracy
in description, the term rock fragments shall be used to indicate angular granular materials resulting from

the breakup of rock. The sharp edges typically observed indicate little or no transport from their source - - -

area, and therefore the term provides additional information in reconstructing the depositional
environment of the soils encountered. When the term "rock fragments* Is used it shall be followed by
a size designation such as "(1/4 inch®-1/2 Inch®)" or *coarse-sand size" either immediately after the
entry or in the remarks column. The USCS classification would not be affected by this variation in terms.. N

5.2.2 Color

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

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

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

Soil Color Charts shall not be used unless specified by the project manager.
5.2.3 Relative Density and Consistency

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

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

Very loose Oto4
Loose 5to 10
Medium dense 11 to 30
Dense : 31080
Very dense Over 50

Standard penetration resistance is the number of blows required to drive a spiit-barrel sampler with a 2-
inch outside diameter 12 Inches into the material using a 140-pound hammer failing freely through
30 inches. The sampler is driven through an 18-inch sample interval, and the number of blows 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 split-barrel sampler.
The sample shall be broken in half and the thumb or penetrometer pushed into the end of the sample
to determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment.
If the sample is decomposed rack, 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.

6:1951 1/P 2:own & Rect Environmental
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FIGURE 2

CONSISTENCY FOR COHESIVE SOILS

Consistency enetration Strength Field Identification
Resistance : .
(Blows per Foot) (Tons/Sg. Foot by
per Fo pocket penetration)
Very soft Oto2 Less than 0.25 Easily penetrated several inches by fist
Soft 2104 0.25 t0 0.50 5:::% Penetrated several inches by
Medium stiff Can be penetrated several inches by
4to8 05010 1.0 thumb with moderate effort
Stiff Readily indented by thumb but
81015 1010 20 penetrated only with great effort
Very stif 15to0 30 2010 4.0 Readily indented by thumbnail
Hard Over 30 More than 4.0 Indented with difficuity by thumbnail

019611/P
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5.2.4 Weight Percentages

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

Defining Range of
Terms of identifying Proportion of the Component Percentagges bngeight

. 0'-10 percent
11 - 30 percent
31 - 50 percent

Trace

Some
Adijective form of the soil type (e.g., "sandy”)

Exampiles:
° Siity fine sand: 50 to 69 percent fine sand, .31 to 50 percent siit.

° Medium to coarse sand, some siit: 70 to 80 percent medlum to coarse sand, 11to
30 percent silt.

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

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

5.2.5 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated.
In dry soil, there appears to be little or no water. Saturated samples obviously have all the water they
can hold. Moist and wet classifications are somewhat subjective and often are determined by the
individual’s judgment. A suggested parameter for this would be calling a soil wet if rolling it in the hand
or on a porous surface liberates water, i.e., dirties or muddies the surface. 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 important.
5.2.6 Stratification

Stratification can only be determined after the sample barrel is opened. The stratification or bedding
thickness for soil and rack 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
particles are parallel or there is some cementation). The bedding or structure shall also be noted (e.g.,
stratified, lensed, nonstratified, heterogeneous varved).

)
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FIGURE 3

BEDDING THICKNESS CLASSIFICATION

T?,:f;giis (Apprtmir;’;'t]:sEsngﬂsh Classification
Equivalent)
> 1.0 meter >33 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
1cm-3cm 2/5" - 1" Very Thin Bedded
3mm-1cm 1/8" - 2/5" Laminated
1 mm -3 mm 1/32° - 1/8" Thinly Laminated
<1mm <1/32" Micro Laminated

(Weir, 1973 and Ingram,

1954)

019611/P
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5.2.8 Summary of Soil Classification

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

Density and/or consistency
Color

Plasticity (Optionai)

Soil types

Moisture content
Stratification

Texture, fabric, bedding
Other distinguishing features

53 Classification of Rocks
—zasstlication of Rocks

Rocks are grouped into three main divisions: sedimentary, igneous and meta{norphk_:. 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:

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

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

° Claystone - Very fine-grained rock made up of clay and silt-size m.?terials. Fractures
irregularly. Very smooth to touch. Generally has irregulanly spaced pitting on surface of

drilled cores.
° Shale - A fissile very fine-grained rock. Fractures along bedding ptanes.

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

®  Coal - Rack 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 depositionaf history of the area. Conglomerate, halite, gypsum, dolomite, anhydrite,
lignite, etc. are some of the rock types found in lesser amounts.

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

Rock type

Color

Bedding thickness
Hardness

Fracturing
Weathering

Other characteristics

9611/P
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combination of severaj grain types, therefore, a modifier suct! 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, sfliceous, etc.

claystone may not be Mmeasurable in the field. The boundary shall be determined by use of a hand lgns.
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 . EE

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

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

534 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

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

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

®  Hard - Requires severg hammer blows to break and has sharp conchoidal breaks. Ganngt
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), whilg @ gouge is much deeper.

019611/pP
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FIGURE 4

GRAIN SIZE CLASSIFICATION FOR ROCKS

Particle Name Grain Size Diameter
Cobbles > 64 mm
Pebbles 4-64mm.
Granules 2-4mm
Very Coarse Sand 1-2mm
Coarse Sand 05-1mm
Medium Sand 0.25 - 0.5 mm
Fine Sand 0.125 - 0.25 mm
Very Fine Sand 0.0625 - 0.125 mm
Siit 0.0039 - 0.0625 mm

After Wentworth, 1922

019611/P
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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 Que_uity 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
(Atter Deere, 1964) '

RQD % = r/l x 100

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

| = 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 fittle or no weathering effect. Fractures or joints have little or no
staining and rock has a bright appearance. .

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

° 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 to the
extent of becoming a soil. Rock is very weak.

5.3.7 Other Characteristics

The foliowing items shall be included in the rock description:

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

019611/P
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and degree of weathering.

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

! 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 continuous layer.

®  Some - Indicates significant (15 to 40 percent) amounts of the accessory material. For
_ example, rock composed of seams of sandstone (70 percent) and shale (30 percent) would
, be "sandstone - some shale seams.” :

] Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For
, example, rock composed of seam of sandstone (S0 percent) and shale (10 percent) would
be “sandstone ~ few shale seams."

, ' ° Interbedded - Used to indicate thin or very thin alternating seams of materiaj occurring in

approximately equal amounts. For example, rock composed of thin alternating seams of
sandstone (50 percent) and shale (50 percent) would be "interbedded sandstoneand shale."

° Interlayered - Useq to indicate thick alternating seams of material occurring in
approximately equal amounts.

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

pyroxene,

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

" e Granite-A Ccoarse-grained piutonic rock consisting essentially of alkali feldspar and quartz.

® Diorite - A Coarse-grained plutonic rock consisting essentially of sodic plagiociase and
homblende.

- Gabbro - A Coarse-grained piutonic rock consisting of calcic plagiociase and clinopyroxene.
Loosely used for any coarse-grained dark igneous rock. ‘

o Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and
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° Description of any filled cavities or vugs.
° Cementation (calcareous, siliceous, hematitic).
o Description of any joints or open fractures.
® . Observation of the presence of fossils. '
° Notation of joints with depth, approximate angle to horizontal, any mineral filling or coating,

9611/P
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The following are some basic names that are applied to metamorphic rocks:

° Slate - A very fine-grained foliated rock Ppossessing a well developed slaty cleavage. .
Contains predominantly chiorite, mica, quartz, and sericite,

L Phyliite - A fine-grained foliated rock that splits into thin fiaky sheets with a silky sheen on
cleavage surface.

° Schist - A medium to coarse-gréined foliated rock with subparaliel arrangement of the
' micaceous minerals which dominate its composition._ T

®  Gneiss- A Coarse-grained foliated rock with bands rich in granular and piaty minerajs,

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

5.4 Abbreviations

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

c . Coarse u - Light n . Yellow

Med - Medium BR - Broken o - Orange

F . Fine BL - Blocky Ss . Sandstone
v . Very M. Massive Sh . Shale

S . Slight Br - Brown Ls . Limestone
Occ - Occasionai [ Black Far - Fine-grained
T . Trace

55 Boring Logs and Documentation
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FIGURE 5
COMPLETED BORING LOG (EXAMPLE)
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5.5.1

Soil Classification

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

is covered In Section 5.2.3.

Indicate any change in Ilithology by drawing a line at the appropriate depth. For example,
if clayey silt was éncountered from 0 to 5.5 feet and shale from 5.5 to 6,0 feet, a line shall

Describe materia| using the USCS. Limit this column for sample description only. The
predominate materia] s described last. If the primary soil is silt but has fines (clay) - use
clayey silt. Limit soj descriptors to the following:

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

Also indicate under Material Classification if the material Is fill or naturgl solls. Indicate
roots, organic Mmaterial, etc, '

The following information shall be entered under the "Remarks” column ang shall include,
but is not limiteq by, the following:

- Maisture - 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.

)19611/P
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= - Angularity - describe angularity of coarse grained particies using the terms
angular, subangular, subrounded, or rounded. Referto ASTM D 2488 or Earth

Manual for criteria for these terms.

- Particle shape - fiat, elongated, or flat and elongated.
- Maximum particle size or dimension,

- Water level observatibns.

- Reaction with HC] - 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.

- Indicate odor and Photoionizaﬁon Detector (PID) or Flame lonization Detector
(FID) reading if applicable.

- Indicate any change in lithology by drawing a iine 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 (ie., 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 consistency
of material from sample to sample, if the material is consistent. Horizontal
lines shall be drawn if there is a change in lithology, then vertical lines drawn

to that point.

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

the well construction forms.

§.5.2 ' 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 depth as explained in
Section 5.5.1.

®  Rock hardness is entered under designated column using terms as described on the back
of the log or as explained eariier in this section.
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g Enter color as determined while the core sample is wet: if the sample is cored by air, the
core shall be scraped clean prior to describing color.

® Enter rock type based on sedimentary, igneous or metamorphic. For sedirhentary rocks
Use terms as described in Section 5.3. Again, be consistent in classification. Use modifiers

and additional terms as needed. For igneous and metamorphic rock types use terms as
described in Sections 5.3.8. : '

L Enter brokenness of rock or dégree of fracturing under the appropriate column using
symbols VBR, BR, BL, or M as explained in Section 5.3.5 and as noted on the back of the

Boring Log.

° 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 angle (such as high, low), i.e., 70° angle from horizontal, high angle.

- Indicate calcareous zones, description of any cavities or vugs.
- Indicate any loss or gain of drill water. |
- Indicate drop of drill tools or change in color of drill water.
o 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 lines 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 5-foot intervals, sieve the cuttings (if mud rotary
drilling) to obtain a cleaner sample, place the sample into a smafl sample bottle or *zip lock*

019611/P
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bag for future reference, and label the jar or bag (i.e. hole number, depth, date, etc.).
Cuttings shall be closely examined to determine general lithology.

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

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

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

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

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

rotary methods.
5.6 Review

Upon completion of the borings logs, copies shall be made and reviewed. Items to be reviewed include:

[ Checking for consistency of all logs.

° Checking for conformance to the guideline.
o Checking to see that all information is entered in their respective columns and spaces.

6.0 REFERENCES
Unified Soil Classification System (USCS).

ASTM D2488, 1985.

Earth Manual, U.S. Department of the Interior, 1974.
, 7.0 RECORDS

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

|
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1.0 PURPOSE

This procedure provides general guidance and information pertaining to proper monitoring well design,
installation, and development. '

2.0 SCOPE

Plezometer - A pipe or tube inserted into the water bearing zone, typically open to water flow at the
bottom and to the atmosphere at the top, and used to measure water lavei elevations. Plezometers may
range in size from 1 /2-Inch-diameter plastic tubes to well points or monitoring wells.

Potentiometric Surface - The surface répresentative of the level to which water will rise in a well cased
to the screened aquifer,

with a sledge hammer, drop weight, or mechanical vibrator. Well points may be used for groundwater
Injection and recovery, as piezometers (i.e., to measure water levels) orto provide groundwater samples
for water quality data,

4.0 RESPONSIBILITIES

Driller - The driller provides adequate and operable equipment, sufficient quantities of materials, and an
experienced and efficient labor force capable of performing all phases of proper monitoring well
Installation and construction. The driller may also be responsible for obtaining, in advance, any required
permits for monitoring well installation and construction.

Rig Geologist - The rig geologist Supervises and documents well Installation and construction performed
by the driller, and insures that wei| Construction is adequate to provide representative groundwater data

, Brown 2 Oaca = .



Subject

Number Page
GH-2.8 3 of 13
GROUNDWATER MONITORING v— Effective Date
POINT INSTALLATION 1 03/01/96

5.0 PROCEDURES

5.1 Eguigmemgltems Needed

Below is a list of items that may be needed when installing a monitoring weil:
° Heaith and safety equipment as required by the Site Safety Officer.

®  Well drilling and instailation equipment with associated materials (typicaily supplied by the
dritler).

®  Hydrogeoiogic equipment (weighted engineer's tape, water level Indicator, retractable
engineers rule, electronic calculator, clipboard, mirror and flashlight - for observing
downhole activities, paint and ink marker for marking monitoring wells, sample jars, well
instailation forms, ang a field notebook).

) Drive point installations taois (sledge hammer, drop hammer, or mechanical vibrator; tripod,
pipe wrenches, drive points, riser pipe, and end caps).

5.2 Well Design

The objectives for each monitoring well and its intended use must be clearly defined before the
monitoring system is designed. Within the monitoring system, different monitoring wells may serve
different purposes and, therefore, require different types of construction. During all phases of the well
design, attention must be given to clearly documenting the basis for design decisions, the details of well
construction, and the materials to be used. The objectives for installing the monitoring wells may
include:

® Determining groundwater flow directions and velocities.
° Sampling or monitoring for trace contaminants.
° Determining aquifer characteristics (e.g., hydraulic conductivity).

5.2.1 Well Depth, Diameter, and Monitored Intervai

determine the vertical gradient and the levels at which contaminants are present. Conversely, a fully
penetrating well is usuaily not used to quantify or vertically locate a contaminant plume, since
groundwater samples collected in wells that are screened over the full thickness of the water-bearing
zone will be representative of average conditions across the entire monitored interval. However, fully
Ppenetrating wells can be used g establish the existence of contamination in the water-bearing zone. The
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well diameter desired depends upon the hydrauiic characteristics of the water-bearing zone, sampling
requirements, drilling methog and cost.

The decision concerning the monitored interval and well depth is based on the following (and possibly
other) information:

®  The verticai location of the contaminant source in relation to the water-bearing zone. .
. The depth, thickness and uniformity of the water-bearing zone.

° The anticipated depth, thickness, and characteristics (e.g., density relative to water) of the
contaminant plume. :

®  Fluctuation in groundwater levels (due to pumping, tidal influences, or naturaf
recharge/discharge events).

° The presence and location of contaminants encountered during drilling.

. Whether the purpose of the installation is for determining existence or non-existence of
contamination or if g particular stratigraphic zone is being investigated. .

° The analysis of borehole geophysicai logs.

In most situations where groundwater flow lines are horizontal, depending on the purpose of the well and
the site conditions, monitored Intervals are 20 feet or less. Shorter screen lengths (1to 2 feet) are
usually required where flow lines are not horizontal, (Le., if the wells are to be used for accurate
measurement of the potentiometric head at a specific point).

Many factors infiluence the diameter of a monitoring well. The diameter of the monitpring well depends
on the application. In determining well diameter, the following needs must be considered:

Adequate water volume for sampling.
Drilling methodology.

Type of sampling device to be used,
Costs.

Standard monitoring well diameters are 2, 4, 6, or 8 inches. However, drive points are typically 1-1/4 or
2 Inches in diameter. For monitoring programs which require screened monitoring wells, either a 2-inch
or 4-Inch-diameter well Is preferreq, Typically, well diameters greater than 4 inches are used in
monitoring programs in which open-hole monitoring wells are required. In the smailer diameter wells,
the volume of stagnant water in the well is minimized, and well construction costs are reduced, however,
the type of sampling devices that can be used are limited. In specifying well diameter, sampling -
requirements must be considered (upto atotal of 4 gallons of water may be required fora single sample
to account for full organic and Inorganic analyses, and split samples). The volume of water in the

Bfown R Dame Cmelom o a s
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Casing Inside Standing Water Depth to Total Depth of Standing
Diameter Obtain 1 Gallon Water Water for 4 Gallons
(Inch) (Feet) (Feet)

2 6.13 25

4 1.53 6

6 0.68

However, if a specific well recharges quickly after purging, then well diameter may not be an important
factor regarding sampie volume requirements.

Pumping tests for determining aquifer characteristics may require larger diameter wells; however, in
smail-diameter wells in-situ permeability tests can be performed during drilling or after well installation
Is completed. _

5.2.2 Riser Pipe and Screen Materials

Well materials are specified by diameter, type of material, and thickness of pipe. Well screens require
an additional specification of siot size. Thickness of pipe is referred to as "schedule" for polyvinyi
chloride (PVC) casing and is usually Schedule 40 (thinner wall) or 80 (thicker wall). Steel pipe thickness
Is often referred to as “Strength” and Standard Strength is usually adequate for monitoring well purposes.
With larger diameter pipe, the wall thickness must be greater to maintain adequate strength. The
required thickness is also dependent on the method of installation; risers for drive points require greater

~ strength than wells installed Inside drileg borings.

_ The selection of well screen and riser materials depends on the method of drilling, the type of subsurface

materials the well penetrates, the type of contamination expected, and natural water quality and depth.

- Cost and the level of accuracy required are also important. The materials generally available are Teflon,

stainless steel, PVC galvanized steel, and carbon steel. Each has advantages and limitations (see

~ Attachment A of this guideline for an extensive presentation on this topic). The two most commoniy used

materials are PVC and stainless steel for wells in which screens are installed. Properties of these two
materials are compared In Attachment B. Stainless stee is preferred where trace metals or organic
sampling is required; however, costs are high. Teflon materials are extremely expensive, but are
relatively inert and provide the least opportunity for water contamination due to well materials. PVC has
many advantages, including low cost, excellent availability, light weight, and ease of manipulation;
however. there are also some questions about organic chemical sorption and leaching that are currently
being researched (see Barcelona et al., 1983). Concemn about the use of PVC can be minimized if PvC
wells are used strictly for geohydrologic measurements and not for chemical sampling. The crushing
strength of PVC may limit the depth of installation, but Schedule 80 materials normally used for wells
greater than 50 feet deep may overcome some of the problems associated with depth. However, the
smaller inside diameter of Schedule 80 Pipe may be an important factor when considering the size of
bailers or pumps required for sampling or testing. Due to this problem, the minimum well pipe size
recommended for Schedule 80 wells is 4-inch 1.D.

Screens and risers may have to be decontaminated before use because oil-based preservatives and oil
used during thread cutting and screen manufacturing may contaminate samples. Metal pipe, may
corrode and release metal ions or chemically react with organic constituents, but this is considered by
some to be less of a problem than the problem associated with PVC material. Galvanized steel is not
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Threaded, flush-joint casing is most often Preferred for monitoring well applications. PVC, Teflon, and
steel can all be obtained with threaded |oints at slightly more costs, Welded-joint steel casing is also
acceptable. Glued PVC may rejease organic contaminants into the well, and therefore, should not be
used if the weill is to be sampled for organic constituents. :

When tr}e water-bearing zone is in consolidated bedrock, such as limestone or fractured granite, a weil
screen is often not necessary (the wel is simply an open hole in bedrock). Unconsolidated materiais,
such as sands, clay, and siits require a screen. A screen slot size of 0.010 or 0.020 inch is generally
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5.2.3 Annular Materialg

Materials placed in the annular space between the borehole and riser pipe and screen include g sand
pack \f{hen necessary, a bentonite seal, and cement-bentonite grout. The sand pack s usually a fine-
to medlurr!-gramed poorly graded, silica sand and should relate to the grain size of the aquifer sediments.
The quantity of sand placed in the annular Space is dependent upon the length of the screened interval,
but should always extend at least 1 foot above the top of the screen. At least 1 to 3 feet of bentonite
pellets or equivalent shail be placed above the sand pack. Cement-bentonite grout (or equivalent) s then
placed to extent from the tap of the bentonite pellets to the ground surface.

Bentopite expands by absorbing water ang provides a seal between the screened Interval and the
overlying portion of the annular Space and formation. Cement-bentonite grout Is placed on top of the

bentonite pellets extending to the surface,
Possibility for surface infiltration reaching the

The grout effectively seals the well and eliminates the
Screened interval. Grouting also replaces material removed

during drilling and prevents hole collapse and subsidence around the well. Atremis pipe should be used
to introduce grout from the bottom of the hole upward, to prevent bridging, and to provide a better seal.

However, in shallow boreholes that don't co

surface without a tremig pipe.

llapse, it may be more practical to pour the grout from the

BYOWn & BAAt EAviremm e me i
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3 to § pounds of granular or flake-type bentonite, and 6 gallons of water. A neat cement consists of one
ninety-pound bag of Portland Type | cement and 6 gallons of water.

equivalent. A short (1- to 2-foot) section of capped riser pipe sump is sometimes installed immediately
below the screen, as a sit reservoir, when significant post-development silting is anticipated. This wiil
ensure that the entire screen surface remains unobstructed. . '

5.24 Protective Casing

: When the well is completed and grouted to the surface, a protective steei casing is often placed over the
- top of the well. This casing generally has a hinged cap and can be locked to prevent vandalism. A vent

.5.3 : Moniton'ng Well Installation

5.3.1 Monitoring Wells in Unconsolidated Sediments

Je installed and well installation will proceed through the center of the temporary casing, and continye
as the temporary casing is withdrawn from the borehole. In the case of hollow-stem auger drilling, the

Before the screen and riser Pipe are lowered Into the borehole, all pipe and screen sectlons should be
1easured with an engineer's rule to ensure proper placement. When measuring sections, the threads
n one end of the pipe or screen must be excluded while measuring, since the pipe and screen sections

are screwed flush together,

ter the screen and riser pipe are lowereg through the temporary casing, the sand pack can be installed.
A weighted tape measure must be used during the installation procedure to carefully monitor installation
~rogress. The sand Is poured into the annulus between the riser pipe and temporary casing, as the
ising is withdrawn. Sand should always be kept within the temporary casing during withdrawal in order
to ensure an adequate sand Pack. However, if too much sand Is within the temporary casing (greater
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than 1 foot above the bottom of the casing) bridging between the temporary casing and riser pipe may
occur.

After the sand pack is installed to the desireq depth (at least 1 foot above the top of the screen), then
the bentonite pellet seal (or equivatent), can be installed in the same manner as the sand pack. Atleast
1 to 3 feet of bentonite pellets should be installed above the sand pack.

The cement-bentonite grout Is then mixed and either poured or tremied into the annulus as the temporary
casing or augers are withdrawn, Finally, the protective casing can be installed as detailed in
Section 5.2.4. ' '

5.3.2 Contfining Layer Monitoring Wells

When drilling and installing a well In a confined aquifer, proper well instaflation techniques must be
applied to avoid cross contamination between the unconfined and confined aquifer. Under most
conditions, this can be accomplished by installing double-cased wells. This is accomplished by drilling
a large-diameter boring through the upper aquifer, 1 to 3 feet into the underlying confining layer, and
setting and pressure grouting or tremie grouting the outer casing into the confining layer. The grout
materiai must fill the space between the native material and the outer casing. A smaller dlameter boring
is then continued through the confining layer for installation of the monitoring well as detailed for
overburden monitoring wells (with the exception of not using a temporary casing during installation).
Sufficient time (determined by the rig geologist), must be allowed for setting of the grout prior to drilling
through the confined layer. ' _

5.3.3 Bedrock Monitoring Wells
When installing bedrock monitoring wells, g large diameter boring is drilled through the overburden and
approximately § feet into the bedrock. A casing (typically steel) Is installed and either pressure grouted

or tremie grouted in place. After the grout has cured, a smaller diameter boring is continued through
the bedrock to the desired depth. If the boring does not collapse, the well can be left open, and a
screen is not necessary. If the boring collapses, then a screen is required and can be installed as
detailed for overburden monitoring wells. However, if a screen is to be used, then the casing which is
installed through the overburden and Into the bedrock does not require grouting and can be installed
temporary until final well Installation s completed. '

5.3.4 Drive Points

pulley setup is required to Iift the hammer. Drive points typicaily cannot be driven to depths exceeding
10 feet.

5.3.5 Innovative Monitoring Well Installation Techniques

Certain innovative sampling devices have proven advantageous. These devices are essentially screened
samplers installed in a borehole with only one or two small-diameter tubes extending to the surface.

Brown & Root Enviranmeantal
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Manufacturers-of these types of samplers claim that four samplers can be installed in a 3-inch-diameter
borehole. This reduces drilling costs, decreases the volume of stagnant water, and provides a sampling
system that minimizes cross-contamination from sampling equipment. These samplers also perform wel|
when the water table is within 25 feet of the surface (the typical range of suction pumps). Two
manufacturers of these samplers are Timco Manufacturing Company, Inc., of Prairie du Sac, Wisconsin,
and BARCAD Systems, Inc., of Concord, Massachusetts. Each manufacturer offers various construction
materiais. ' '

Two additional types of multllevel sampling systems have been developed. Both empioy individual

The second system, developed at the University of Waterioo at Waterioo, Ontario, Canada, requires fieid
assembly of the individuaj sampling ports and tubes that actuate a simple piston pump and force the
samples to the surface. Where the depth to ground water is less than 25 feet, the piston pumps are not
required. The assembly is made of easily obtained materials; however, the cost of labor to assemble
these monitoring Systems may not be cost-effective.

5.4 Well Development Methods

5.4.1 Overpumping and Backwashing

Wells may be developed by alternatively drawing the water level down at a high rate (by pumping or
bailing) and then reversing the flow direction (backwashing) so that water is passing from the well into
the formation. This back ang forth movement of water through the well screen and gravel pack serves
to remove fines from the formation immediately adjacent to the well, while preventing bridging (wedging)
of sand grains. Backwashing can be accomplished by several methods, including pouring water into the
well and then bailing, starting and stopping a pump intermittently to change water levels, or forcing water
into the well under pressure through a water-tight fiting (‘rawhiding”). Care should be taken when
backwashing not to apply too much Pressure, which could damage or destroy the well screen.

5.4.2 Surging with a Surge Plunger

A surge plunger (also called a surge block) is approximately the same diameter as the well casing and
is used to agitate

gitate the water, causing it to move in and out of the screens. This movement of water pulls
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plungers tend to force water oyt of the well at a greater rate than it will flow back in. - Valved plungers
are designed to produce a greater inflow than outflow of water during surging.

5.4.3 Compressed Alr

Compressed air can be used to develop a well by either of two methods: backwashing or surging.
Backwashing is done by forcing water out through the screens, using increasing air pressure inside a -
sealed well, then refeasing the Pressurized air to allow the water to flow back into the well. Care should

be taken when using this method so that the water level does not drop below the top of the screen, thys
reducing well yield. Surging, or the “open well* method, consists of alternately releasing large volumes

of air suddeniy into an open well below the water level to produce a strong surge by virtue of the
resistance of water head, friction, and inertia. Pumping of the well is subsequently done using the air

lift method.

5.4.4 High Velocity Jetting

In the high velocity jetting method, water is forced at high velacitles from a plunger-type device and
through the well screen to loosen fine particles from the sand pack and surrounding formation, The

6.0 REFERENCES

Scalf, M. R., J. F. McNabb, W. J. Duniap, R. L Cosby, and J. Fryberger, 1981. Manual of Groundwater
Sampling Procedures. R, S. Kerr Environmental Research Laboratory, Office of Research and
Development, U.S. EPA, Ada, Oklahoma. '

Barcelona, M. J., P. P. Glbb and R. A, Miller, 1983. A Guide to the selection of Materiais for Monitorin

Well Construction and Groundwater Sampling. ISWS Contract Report 327, lllinois State Water Survey,
Champaign, Illinois.

U.S. EPA, 1980. Procedures Manuai for Groundwater Monitoring of Solid Waste Disposal Facilities.
Publication SW-611, Office of Solid Waste, U.S. EPA, Washington, D.C.

Driscoll, Fletcher G., 1986, Groundwater and Wells. Johnson Division, St. Paul, Minnesota, 1989,
~rounawater and Wells.
7.0 RECORDS '

A critical part of monitoring well installation is recording of significant details and events in the site
logbook or field notebook. The geologist must record the exact depths of significant hydrogeological
features screen placement, gravel pack placement, and bentonite placement.

A Monitoring Well Sheet (see Attachments to SOP SA-6.3) shall be completed thus ensuring the uniform
recording of data for each installation ang rapid identification of missing information. Well depth, length,
materials of construction, length and openings of screen, length and type of riser, and depth and type
of all backfill materials shail be recorded. Additional information shall Include location, installation date,
problems encountered, water levels before and after well Installation, cross-feference to the geologic
boring log, and methods used during the installation and development process. Documentation is very
important to prevent problems involving questionable sample validity. Somewhat different Information

P Brown & FAnt Eravirmm e men |
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will need to be recorded.depending on whether the well is completed in overburden, in a confined layer,
in bedrock with a cased well, or as an open hole in bedrock.

The quantities of sand, bentonite, and grout placed in the well are aiso important. The geologist shall
caiculate the annular space volume and have a general idea of the quantity of material needed to fill the
annular space. Volumes of backfill significantly higher than the caiculated volume may indicate a
problem such as a large cavity, while a smaller backfill volume may indicate a cave-in. Any problems
with rig operation or down-time shall be recorded and may affect the driller's final fee.




Preliminary Ranking of Rigid Materials:

Teflon®

1

2 Stainless Steel 316
3. Stainless Steel 304
4

PVC 1

* Trademark of DuPont
RELATIVE COMPATIBILITY OF SEMI-RIGID OR ELASTOMERIC MATERIALS (PERCENT)

5 Lo-Carbon Steei
6 Galvanized Steel

7 Carbon Steel

Potentially- Type of Casing Material
Deteriorating PVC PE PE T . o
Substance Flexible | PP Conv. | Linear | PMM [ Viton™* | Silicone | Neoprene | Tefion
Butfered Weak Acid 97 ) 97 [ 100 [ 97 | g0 2 [ 87 85 100
Weak Acid 92 | 90 | 94 9% | 78 78 75 75 100
Mineraf Acid/

High Solids Content 100 {100 | 100 100 95 100 78 82 100
Aqueous/Organic

Mixtures 62 | 7 40 60 49 78 49 4 100
Percent Overail

Rating 8 | %0 | 84| g8 | 78 87 | 72 72 100

Preliminary Ranking of Sem

i-Rigid or Elastomeric Materiais:

Tefion®

1

2 Polypropyiene (PP)
. 8. PVC Flexible/PE Linear
4  Viton®

* Trademark of DuPont

Source: Barcelona et al., 1983

5 PE Conventional
6 Plexiglas/Lucite (PMM)
7 Sllicone/Neoprene
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ATTACHMENT A
RELATIVE COMPATIBILITY OF RIGID WELL CASING MATERIAL (PERCENT)
Type of Casing Material
Potentially-Deteriorating PVC 1 Galvanized | Carbon | Lo-carbon Stainless | Stainless Teflon*
Substance Steel Steel Steel | Steel 304 | Steel 316 -
Buffered Weak Acid 100 56 51 59 97 100 100
Weak Acid 98 59 43 47 96 100 100
Minerai Acid/
High Solids Content 100 48 57 80 82 100
Aqueous/Organic
Mixtures 64 73 73 100 100
Percent Overall Rating 91 58 56 59 93 96 100
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ATTACHMENT B

COMPARISON OF STAINLESS STEEL AND PVC FOR MONITORING WELL CONSTRUCTION

Characteristic

Stainiess Steel

PVC

Strength

Use in deep wells to prevent
compression and closing of
screen/riser.

Use when shear and compressive
strength are not critical.

Weight

Relatively heavier.

Light-weight; floats in water.

Cost

Relatively expensive.

Relatively inexpensiye.

Corrosivity

Deteriorates more rapidly in corrosive
water.

Non-corrosive - may deteriorate in
presence of ketones, aromatics, alkyi
sulfides, or some chlorinated
bydrocarbons.

Ease of Use

Difficult to adijust size or length in the
field.

Easy to handle and work with in the
fieid. .

Preparation for
Use

Should be steam cleaned organics will
be subsequently sampled.

Never use giue fittings - pipes shouid
be threaded or pressure fitted.
Should be steam cleaned when used
for monitoring wells.

Interaction with
Contaminants*

May sorb organic or inorganic
substances when oxidized.

May sorb or release organic
substances.

* See also Attachment A,
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1.0 PURPOSE

The purpose of this Procedure is to provide general reference information regarding the sampling of
groundwater weils.

2.0 SCOPE

3.0 GLOSSARY

Conductance - The conductance of a conductor 1 centimeter long and 1 square centimeter in cross-
sectional area. For groundwater measurements, a volume of water contained in a 1 cm x 1 cm sample
container (the water acts as the conductor). Conductivity and specific conductance are used
synonymously.

Elgctrol ic Ce!l - Ar3 electrochemicaj cell in which electrica energy is supplied from an external source,
This cell functions in much the samg Way as a galvanic cell, only the current flows in the opposite
direction due to the externaj Source of applied voltage. Electrolytic cells are used in dissolved oxygen
Measurement. '

oxidation-_neduction Potential (ORP) - A measure of the activity ratio of oxidizing and reducing species
as determined by the electromotive force developed by a noble metal electrode, immersed In water, as
referenced against a standarg hydrogen electrode. " '

ReSiS\tanC.e - A measure of the solution’s ability to oppose the passage of electrical current. For metajs
and solutions, r esistance is defined by Ohm's Law, E = IR, where E is the potential difference, | is the
Current, and R is the resistance, Used in measurement of specific conductance. T
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4.0 RESPONSIBILITIES

Project Hvdrogeologist - Responsible for selecting and detailing the specific groundwater sampling
techniques, onsite water quality testing (type, frequency, and location), and equipment to be used, and
providing detailed input in this regard to the project plan documents. The project hydrogeologist Is aiso
responsible for property briefing and overseeing the performance of the site sampling personnel.

Project Geologist - is primarily responsible for the proper acquisition' of the groundwater samples.
He/she is also responsible for the actual analyses of onsite water quality samples, as well as instrument
calibration, care, and maintenance. When appropriate, such responsibilities may be performed by other

qualified personnel (e.g., field technicians).

5.0 PROCEDURES
5.1 Generai

To be useful and accurate, a groundwater sample must be representative of the particular zone of the
water being sampled. The physical, chemical, and bacteriological integrity of the sampie must be
maintained from the time of sampling to the time of analysis in order to keep any changes in water
quality parameters to a minimum,

Methods for withdrawing samples from completed wells include the use of pumps, compressed air,
bailers, and various types of samplers. The primary considerations in obtaining a representative sample
of the groundwater are to avoid collection of stagnant (standing) water in the well and to avoid physical
or chemical alteration of the water dye to sampling techniques. In a non-pumping well, there will be little
or no vertical mixing of water in the welil pipe or casing, and stratification will occur. The well water in

acquisition:

1. All monitoring wells shall be purged prior to obtaining a sample. Evacuation of three to five
volumes is recommended prior to sampiing. In a high-yielding groundwater formation and
where there is no stagnant water in the well above the screened section, extensive evacuation
prior to sample withdrawal is not as critical. .’

2. For wells that can be purged .dry, the weil shall be evacuated and allowed to recover prior
to sample acquisition. If the fécovery rate is fairly rapid, evacuation of more than one volume
of water is required.

3. For high-yielding monitoring wells which cannot be evacuated to dryness, there is no
absolute safeguard against contaminating the sample with stagnant water. One of the
following techniques shail be used to minimize this possibliity:

® A submersible pump or the intake line of a surface pump or bailer shall be piaced Just
below the water surface when removing the stagnant water and lowered as the water
level drops. Three to five volumes of water shall be removed to provide reasonable
assurance that all stagnant water has been evacuated. Once this is accomplished, a
bailer or other approved device may be used to collect the sample for analysis.
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®  The intake line of the sampling pump (or the submersible pump itseif) shall be placed
ear the bottom of the screened section, and approximately one casing volume of
water shall be Pumped from the well at a low purge rate, equal to the well’s recovery

rate (low flow sampling). )

5.2 Samglingl Mom‘toring, and Evacuation Equipment

Sample containers shajl conform with the guidelines expressed in SOP SA-6.1.

The following equipment shall be on hand when sampling ground water wells (reference SOPs SA-6.1
and SA-7.1);

®  Sample packagin and_shippin uipment - Coolers for sarhple shipping and cooling,
chemicaf preservatives, appropriate sampling containers and filler, ice, labels and chain-of-
custody documents, ‘

®  Field tools and -lnstrumentatfon - Thermometer, pH paper/meter, camera and fim (i
appropriate), appropriate keys (for locked weils), engineer’s rule, water level indicator, specific
conductlvity meter, and turbidity meter (as applicable).

° Pumps

- Shallow-well Pumps: Centrifugal, pitcher, suction, or peristaltic pumps with droplines,
air-ift apparatys (compressor and tubing) where applicable.

- Deep-well pumps: Submersible pump and electrical power-generating unit, or ajr -lift
apparatus where applicable,

®  Other sampling equipment - Bailers and inert tine with tripod-pulley assembly (if necessary).
Bailers or submersible centrifugal pumps shall be used to ¢btain samples for volatile organics
from shaflow and deep groundwater wells.

®  Pails - Plastic, graduated.

Decontamination solut
" (as required), and analytical-grade solvents (e.g., methanol, acetone, hexane), as required.

Ideally, sample withdrawaj equipment shall be completely inert, economicali, easily cleaned, cleaned prior
to use, reusable, able to Operate at remote sites in the absence of power sources, and capable of
delivering variable rates for well flushing and sample collection, o

lons - Delonized water, laboratory detergents, 10% nitric acid solution
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5.3 éalculations of Well Voiume
=TS o1 Well Volume

To insure that the proper volume of water has been removed from the well prior to sampling it Is first
Necessary to know the volume of standing water in the well pipe. This volume can be easily calculated
by the following method. Calculations shall be entered in the site logbook or field notebaok or on a
sample log sheet form (see SOP SA-6.3): e '

®  Obtain all available information on well con§tructlon (location, casing, screens, etc.).

®  Determine well or casing diameter.

®  Measure and record static water level (depih below ground levei or top of casing reference
point).

®  Determine depth of weil by sounding using a clean, decontaminated, weighted tape measure.
®  Calculate number of linear feet of static water (total depth or length of well pipe minus the

depth to static water level).

®  Calculate one static well volume in gallons V = (0.163)XT)r3

where: v =  Static volume of well in gallons.
T =  Thickness of water table in the well measured in feet (Le., linear
feet of static water).
r = Inside radius of well casing in inches. .
0.163 = A constant conversion factor which compensates for the

conversion of the casing radius from inches to feet, the
conversion of cubic feet to gallons, and pi.

® Per evacuation volumes discussed above, determine the minimum amount to be evacuated
before sampling.

5.4 Evacuation of Static Water (Purging)

5.4.1 General

The amount of purging a well shall receive prior to sample collection will depend on the intent of the
monitoring program and the hydrogeologic conditions. Programs to determine overail quality of water
resources may require long Pumping periods to obtain a sample that is representative of a large volume
of that aquifer. The Pumped volume may be specified prior to sampling so that the sample can be a
composite of a known volume of the aquifer. Alternately the well can be pumped until the parameters
such as temperature, electricaf conductance, pH, and turbidity (as applicable), have stabilized. Onsite
measurements of these parameters shall be recorded in the site logbook, field notebook, or on
standardized data sheets,
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5.4.2 Evacuation Devices

The following discussion is limited to those devices commonly used at .hazardou's wasje sites.
Attachment A provides guidance on the proper evacuation device to use for given sar'npﬂng situations.
Note that all of these techniques involve equipment which is portable and readily available.

Bailers

Bailers are the simplest evacuation devices used and have‘ many advantages. They generaily cpnsist of
a length of pipe with a sealed bottom (bucket-type bailer) or, as is more useful and favored, with a ball
check-valve at the bottom. An inert line is used to lower the bailer and retrieve the sample.

Advantages of bailers inciude:

®  Few limitations on size and materials used for bailers.

®  No external power source needed. .

®  Bailers are inexpensive, and can be dedicated and hung in a well to reduce the chances of
cross-contamination.

e  There is minimal outgassing of volatile organics while the sampie is in the bailer.

®  Bailers are relatively easy to decontaminate. '

Umitations on the use of bailers include the following:
® Itis time consuming to remove stagnant water using a bailer.
®  Transfer of sample may cause aeration.
®  Use of bailers is physically demanding, especially in warm temperatures at protection levels
above Level D.

Suction Pumps

There are many different types of inexpensive suction pumps including centrifugal, dlaphragm, peristal'tlc,
and pitcher pumps. Centrifugal and diaphragm pumps can be used for well evacuation at a fast pumping
rate and for sampling at a low pumping rate. The peristaltic pump is a low volume pump that uses
rollers to squeeze a flexible tubing, thereby creating suction. This tubing can be dedicated to a well to
prevent cross contamination. The pitcher pump is a common farm hand-pump.

These pumps are all portable, inexpensive and readily available. However, because they are based on
suction, their use is restricted to areas with water levels within 20 to 25 feet of the ground surface. A
significant limitation is that the vacuum created by these pumps can cause significant loss of dissolved
gases and volatile organics. '

Air-Lift Samplers

This group of pump samplers uses gas pressure either in the annulus of the well or in a venturi to force
the water up a sampling tube. These pumps are also relatively inexpensive. Alr (or gas)-ift samplers
are more suitable for well development than for sampling because the samples may be aerated, leading
to pH changes and subsequent trace metal precipitation, or loss of volatile organics.

1/P
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Submersible 'Pumgs

Submersible pumps take in water and push the sample up a sample tube to the §urface. The power
sources for these sampiers may be compressed gas or electricity. The operation principles vary and the
displacement of the sample can be by an infiatable bladder, sliding piston, gas bubble, or impeller.
Pumps are available for 2-Inch-diameter weils and larger. These pumps can lift water from considerable
depths (several hundred feet).

Limitations of this class of pumps include:

They may have low delivery rates.

Many models of thesg pumps are expensive.

Compressed gas or electric power is needed. i ]

Sediment in water may cause clogging of the valves or eroding the impellers with some of
these pumps. .
Decontamination of internal components can be difficuit and time-consuming.

5.5 Onsite Water Quality Testing

This section describes the procedures and equipment required to measure the following parameters of
an aqueous sample in the field:

pH

Specific Conductance

Temperature

Dissoived Oxygen (DO) Concentration

Oxidation Reduction Potential '

Certain Dissoived Constituents Using Specific lon Elements
Turbidity :

This section is applicable for use in an onsite groundwater quality monitoring program to be cgnducted
at a hazardous or nonhazardous site. The procedures and equipment described are applicable to
groundwater samples and are not, in general, subject to solution interferences from color, turbidity, and
colloidal material or suspended matter.

This section provides general information for measuring the parameters listed above with instruments and
techniques in common use. Since instruments from different manufacturerg may vary, review of the
manufacturer’s literature pertaining to the use of a specific instrument is required before use.

5.5.1 Measurement of pH
5.5.1.1  Generai

Measurement of pH is one of the most important and frequently used tests in water chemistry.
Practically every phase of water supply and wastewater treatment such as acid-base neutralization, water
softening, and corrosion controf is PH dependent. Likewise, the pH of leachate can be correlated with
other chemical analyses to determine the probable source of contamination. It Is therefore important that
reasonably accurate pH measurements be taken.

7P
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Two methods are given for pi4 Mmeasurement: the pH meter and pH indicator Paper. The indicator paper
Is used when only a rough estimate of the PH is required, and the pPH meter when a more accurate
measurement s needeg. The response of 5 PH meter can be affected to g slight degree by high levels
of colloidal or suspendeg solids, but the effect |s usually smail and generaily of litte significance.
Consequentiy. Specific methods to overcome this interference are not described. The response of pH
paper is unaffected by soiution interferences from color, turbidity, colloidal or Suspended materials unfess
extremely high levels capable of coating or masking the paper are encountered. In such cases, use of
a pH meter is recommended. : _

5.5.1.2 Principles of Equipment Operation

Use of pH papers for PH measurement relies on a chemicai reaction caused by the acidity or basicity
of the solution createq by the addition of the water sampie reacting with the indicator compound on the
Paper. Various types of PH papers are available, inciuding iitmus (for generaf acidity or basicity
determination) and specific pH range hydrion paper.

®  Stand-alone 150 portable pH meter, or combination meter (e.g., Horiba U-10), or combination
Mmeter equipped with an indine sample chamber,

®  Combination electrode with polymer body to fit the above meter (alternately a pH electrode
and a reference electrode can be used if the pH meter is equipped with sutable electrode
inputs). .

®  Buffer solutions, g Specified by the manufacturer.

®  pH indicator Paper, to cover the pH range 2 through 12,

®  Manufacturers Operation manuyaj,

55.1.4 Measurement Technigues for Field Determination of pH

pH Meter

The following Procedure is ysed for measuring pH with a pH meter (meter standardization is according
to manufacturer's lnstructions):

®  Inspect the instrument and batteries prior to intiation of the field effort.

®  Check the integrity of the butfer solutions useqd for field calibration. Buffer solutions need to
be changed often ag a result of degradation Upon exposure to the atmosphere.

Brown & Rame ..

PN P & &
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®  Immerse the tip of the electrodes in water overnight. If this is not possible due to field
conditions, immerse the electrode tip in water for at least an hour before use, The electrode
tip may be immersed in 5 rubber or plastic sack containing buffer solution for field transport
or storage. This is not applicable for all electrodes as some must be stored dry.

®  If applicable, make syre all electrolyte solutions within the electrode(s) are at their proper
levels and that no ajr bubbles are present within the electrode(s).

®  Calibrate on a daily use basis following manufacturer's instructions. Record calibration data
on an equipment calibration log sheet.

®  Immerse the electrade(s) in the unknown solution, slowly stirring the probe until the pH
Stabilizes. Stabilization may take several seconds to minutes. If the PH continues to drift,
the sample temperature may not be stable, a physical reaction (e.g., degassing) may be
taking place in the sample, or the meter or electrode may be malfunctioning. This must be
clearly noted in the logbook. '

® Read and record the PH of the solution. pH shall be recorded to the nearest 0.1 pH unit.
Also record the sample temperature. '

®  Rinse the electrode(s) with deionized water.
®  Store the electrode(s) in an appropriate manner when not in use.

Any visual observation of conditions which may interfere with pH measurement, such as oily materials,
or turbidity, shall be noted.

pH Paper

Use of pH paper is very simple and requires no sample preparation, standardization, etc. pH paper is
available in several ranges, including wide-range (indicating approximately pH 1 to 12), mid-range
(approximately pH 0 to 6, 6 to 9, 810 14) and narrow-range (many available, with ranges as narrow as
1.6 pH units). The appropriate range of PH paper shail be selected. If the pH is unknown the
investigation shall start with wide-range Paper and proceed with successively narrower range paper until
the sampie pH is adequately determined, .

5.5.2 Measurement of Specific Conductance
5521  General
direction and extent of migration of contaminants in groundwater or surface water. It can also be used

as a measure of subsurfacg biodegradation or to indicate alternate sources of groundwater
contamination. '
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It is important to obtain g specific conductance measurement Soon after taking a sample, since
temperature changes, Precipitation reactions, and absorption of carbon dioxide from the air af affect the
Specific conductance, .

8.5.22 Principles of Equipment Operation

An aqueous system it
lons migrate towarg gative electrode, while the negatively charged ions migrate toward the positive
ic a ' '

A conductance celf and a Wheatstone Bridge (for the measurement of potentiaj difference) may be used
for measurement of electricaf resistance. The ratio of current applied to voitage across the celf may also
be used as g measure of conductance. The core element of the apparatus is the conductivity ceil
containing the solution of interest. Depending on ionic strength of the aqueous solution to be tested,

A variety of conductivity meters are available which may also be used to monitor salinity and
temperatures. Prope types and cable lengths vary, so equipment must be obtained to meet the specific
requirement of the Sampling program.

55.24 Measurement Technigues for Specific Conductance

The steps involved In taking specific conductance measurements are listed below (standardization ig
according to manufacturer's instructions): '

®  Check batteries and cajibrate instrument before going into the field,

¢ Calibrate on a daily yse basis, according to the manufacturer S Instructions and record i
pertinent information on an equipment calibration log sheet. Potassium chloride solutions
with a SC closest to the values éxpected in the field shall be used for calibration. Attachment
B provides guidance in this regard. .

'®  Rinse the cell with one or more portions of thé sample to be tested or with deionized water.
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e  Immerse the electrode in the sample and measure the conductivity. Adjust the temperature
setting to the sampie temperature (if applicable).

®  Read and record the resuits in a field logbook or sample log sheet.
®  Rinse the electrode with deionized water.

If the specific conductance measurements become erratic, recalibrate the instrument and see the
manufacturer’s instructions for details.

5.5.3 Measurement of Temperature
5.5.3.1 General

In combination with other parameters, temperature can be a useful indicator of the likelihood of biological
action in a water sample. It can also be used to trace the flow direction of contaminated groundwater.
Temperature measurements shall be taken in-situ, or as quickly as possible in the field. Collected water
samples may rapidly equilibrate with the temperature of their surroundings.

5.5.3.2 Equipment

Temperature measurements may be taken with alcohol-toluene, mercury filled or dlal-type thermometers.
In addition, various meters such as specific conductance or dissoived oxygen meters, which have
temperature measurement capabilities, may also be used. Using such instrumentation along with suitable
probes and cables, in-situ Mmeasurements of temperature at great depths can be performed.

5.5.3.3 Measurement Techniques for Water Temperature

If a thermometer is used to determine the temperature for a water sample:

® Immerse the thermometer in the sample until temperature equilibrium is obtained (1-
3 minutes). To avoid the possibility of cross-contamination, the thermometer shall not be
inserted into samples which will undergo subsequent chemical analysis.

®  Record values in a field logbaok or sample log sheet.

If a temperature meter or probe is used, the instrument shall be calibrated according to manufacturer's
recommendations.

5.5.4 Measurement of Dissolved Oxygen Concentration
5.5.4.1 General

Dissolved oxygen (DO) levels in natural water and wastewater depend on the physical, chemical and
biochemical activities in the water body. Conversely, the growth of many aquatic organisms as well as
the rate of corrosivity, are dependent on the dissolved axygen concentration. Thus, analysis for
dissolved oxygen is a key test in water pollution and waste treatment process control. If at all possible,
DO measurements shall be taken in-situ, since concentration may show a large change in a short time
if the sample is not adequately preserved.

11/P
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The monitoring method discussed herein is limited to the use of dissolved oxygen meters only. Chemical
methods of analysis (i.e., Winkier methods) are available, but require more equipment and g.reater_sample
manipulation. Furthermore, DO meters, using a membrane electrode, are suitable for highly polluted
waters, because the probe is completely submersible, and is not Susceptible to interference caused by
color, turbidity, colloidal Mmaterial or suspended matter.

5.5.4.2 Principles of Equipment Operation

Dissoived oxygen probes are normally electrochemical cells that have two solid metal electrodes of
different nobility immersed In an electrolyte. The electrolyte is retained by an oxygen-permeable

cathode surface. An electrical current is developed that Is directly proportional to the rate of arrival of
oxygen molecules at the cathoge, ‘

fresh solution near the membrane interface. Stirring, however, shail not be so vigoro'us that add{tlopal
oxygen is introduced through the air-water interface at the sample surface. To avoid Fhls possibility,
some probes are equipped with stirrers to agitate the solution near the probe, while leaving the surface

5,543 Equipment

The following equipment is needed to Mmeasure dissolved oxygen concentration:

®  Stand alone portable dissolved oxygen meter, or combination meter (e.g., Horiba U-10), or
combination meter equipped with an inine sample chamber.

®  Sufficient cable to aljow the probe to contact the sample.

®  Manufacturers Operation manual.

5.5.44 Measurement Technigues for Dissolved Oxygen Determination

Probes differ as to Specifics of use. Follow the manufacturer's instructions to obtain an accurate reading.
The following general steps shall be used to Measure the dissolved oxygen concentration:

"®  The equipment shall be calibrated and have its batteries checked In the warehouse before
going to the field. S

Rravisim 0 o o
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*  The probe shall be conditioned in a water sample for as long a period as practical before use
in the field. Long periods of dry storage followed by short periods of use in the field may
result in inaccurate readings.

®  Theinstrument shall be cafibrated in the field according to manufacturer's recommendations
in a freshly air-saturated water sample of known temperature. Dissoived oxygen values

for air-saturated water can bg determined by consuiting a table listing oxygen solubilities as™
a function of temperature and salinity (see Attachment C).

®  Record all pertinent information on an equipment calibration sheet.
®  Rinse the probe with deionized water.

®  Immerse the probe in the sample. Be sure to provide for sufficient flow past the membrane
by stirring the sampie. Probes without stirrers placed In wells can be moved up and down.

® Record the dissoived OXxygen content and temperature of the sample in a fleld logbook or
sample log sheet. :

®  Rinse the probe with deionized water.

®  Recalibrate the probe when the membrane is replaced, or as needed. Foilow the
manufacturer’s instructions,

Note that in-situ placement of the probe is preferable, since sample haqdllng is not lnvolvec.i. Thi_s
however, may not always be practical. Be sure to record whether the liquid was analyzed ln-s:t_u. or if
a sample was taken.

Special care shall be taken during sampile collection to avoid turbulence which can lead to increased
oxygen solubilization and positive test interferences.

5.5.5 Measurement of Oxidation-Reduction Potential

5551  General

§.5.5.2 Principles of Equipment Operation

When an inert metal electrode, such as platinum, is immersed In a solution, a potential is developed at
that electrode depending on the iong present in the solution. If a reference electrode is placed In the
same solution, an ORP electrode pair is established. This electrode pair allows the potential difference

- between the two electrodes to be measured and is dependent on the concentration of the ions in

solution. By this measurement, the ability to oxidize or reduce species in solution may be determined.
Supplemental measurements, such as dissolved oxygen, may be correlated with ORP to provide a
knowledge of the qQuality of the solution, water, or wastewater.

B11/P
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-

5.5.5.3 Equipment

The following equipment is needed for measuring the oxidation-reduction potential of a solution:

Portable pH meter or equivalent, with a millivoit scale.

Platinum electrode to fit above pH meter. :
Reference electrode such as a calomel, silver-siiver chloride, or equivalent.
Reference solution as Specified by the manufacturer.

Manufacturer's Operation manual.

5.5.5.4 Measurement Technigues for Oxidation-Reduction Potentiai

The following procedure is Used for measuring oxidation-reduction potentiai:

®  The equipment shall be calibrated and have its batteries checked before going to the field. -

®  Check that the platinum probe is clean and that the platinum bond or tip is unoxidized. If
dirty, polish with emery paper or, if necessary, clean the electrode using aqua regia, nitric
acid, or chromic acid, in accordance with manufacturer’s instructions.

®  Thoroughly rinse the electrode with deionized water.

®  Verify the sensitivity of the electrodes by noting the change in millivoit reading when the pH
of the test solution is altered. The ORP will increase when the pH of the test solution

sensitive and operating properly. If the ORP increases sharply when the caustic is added,
the polarity is reversed and must be corrected in accordance with the manufacturer's
Instructions. If the ORP does not respond as above when the caustic is added, the
electrodes shall be cleaned and the above procedure repeated.

®  After the assembly has been checked for sensitivity, wash the electrodes with three changes
of water or by means of 3 flowing stream of deionized water from a wash bottle. Place the
sample in a clean container and insert the electrodes. Set temperature compensator
throughout the measurement period. Read the millivoit potential of the solution, allowing
sufficient time for the System to stabilize and reach temperature equilibrium. Measure
Successive portions of the sample until readings on two successive portions differ by no more
than 10 mV. A system that is very slow to stabilize property will not yield a meaningful ORP.
Record all results in a field logbaok or sample logsheet, including ORP (to nearest 10 mv),
sample temperature and pH at the time of measurement.

5.5.6 Measurement of Turbidity

5.5.6.1 General

9611/P
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It is important to obtain a turbidity reading immediately after taking a sample, since irreversible changes
in turbidity may occur if the sample is stored too long.

5.5.6.2 Principles of Equipment Operation

Turbidity is measured by the Nephelometric Method. This method is based on a comparison of the_
Intensity of light scattered by the sample under defined conditions with the intensity of light scattered by
a standard reference suspension under the same conditions. The higher the scattered light intensity, the

higher the turbidity.

Formazin polymer is used as the reference turbidity standard suspension because of its ease of
preparation combined with a higher reproducibility of its light-scattering properties than clay or turbid
natural water. The turbidity of a specified concentration of formazin suspension is defined as 490
nephelometric units. This same suspension has an approximate turbidity of 40 Jackson units when
measured on the candle turbidmeter, Therefore, nephelometric turbidity units (NTU) based on the
formazin preparation wil approximate units derived from the candle turbidimeter but will not be identicaj

to them.
5.5.6.3 Equipment
The following equipment is needed for turbidity measurement:

® Stand alone portable turbidity meter, or combination meter (e.g., Horiba U-10), or
combination meter equipped with an in-line sample chamber.

®  Cadlibration solution, as specified by the manufacturer.
®  Manufacturer's Operation manual.

5.5.6.4 Measurements Techniques for Specific Conductance

The steps involved in taking turbidity measurements are listed below (standardization is according to
manufacturer’s instructions):

®  Check batteries and calibrate instrument before going into the field.
®  Check the expiration date (etc.) of the solutions used for field calibration.

¢  Calibrate on a daily use basis, according to the manufacturer’s instructions and record all
pertinent information on an equipment calibration log sheet.

®  Rinse the cell with one or more portions of the sample to be tested or with delonized water.

®  Immerse the probe in the sample and measure the turbidity. The reading must be taken
immediately as suspended solids will settle over time resuiting in a lower, inaccurate turbidity
reading.
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®  Read and record the results in a field logbook or sample log sheet. Include a physical
description of the sample, including color, qualitative estimate of turbidity, etc. .

°® Rinse the electrode with deionized water.
5.6 Sampling _ .
5.6.1 Sampling Plan |

The sampling approach consisting of the following, shail be developed as part of the project plan
documents which are approved prior to beginning work in the field:

®  Background and objectives of sampling.
®  Brief description of area ang waste characterization,

®  Identification of Sampling locations, with map or sketch, and applicable well construction data
(well size, depth, screened interval, reference elevation).

®  Sample preservation requirements.
®  Work schedule,

® LUt of team members,

®  Lst of observers angd contacts.

®  Other information, such as the necessity for a warrant or permission of entry, requirement for
split samples, access problems, location of keys, etc.

5.6.2 Sampling Methods '
The collection of 3 groundwater sample consists of the following steps:

1. The site Heaith & Safety Officer (or designee) will first open the well cap and use volatile
Organic detection equipment (PID or FID) on the escaping gases at the well head to
determine the need for respiratory protection.

2. When proper respiratory protection has been donned, sound the well for totaj depth and
water level (using clean equipment) and record these data on a groundwarer sampling fog
sheet (see SOP SA-6.3); then calculate the fiuid volume in the well pipe (as previousty
described in this SOP).

3.  Calculate well volume to be removed as stated in Section 5.3.
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5.7 Low Flow Pugging and Samgling

4. Select the appropriate purging equipment (see Attachment A). It an electric submersibie
Pump with packer is chosen, go to Step 10. . :

5. Lowerthe purging equipment or intake into the well to a short distance below the water levef
and begin water removal, Collect the purged water and dispose of it in an acceptable
manner (as applicable). Lower the purging device, as required, to maintain submergence._

6.  Measure the rate of discharge frequently. A graduated bucket and stopwatch are most
commonly used; other techniques include use of pipe trajectory methods, weir boxes or flow
meters.

7. Observe the peristaitic pump iﬁtake for degassing "bubbles.” If bubbles are abundant and
the intake is fully submerged, this pump is not suitable for collecting samples for volatile .

organics. Never collect volatile organics samples using a vacuum pump.

8.  Purge a minimym of three to five casing volumes before sampling. In low-perrneabﬂity strata
(Le., if the well is Pumped to dryness), one volume will suffice. Purged water shall be

collected in a designated container and disposed In an acceptable manner.

9.  If sampling using a pump, lower the pump intake to midscreen (or the ‘middle of the open
section in uncased wells) and collect the sample. If sampling with a bailer, lower the bailer
to the sampling Jeve before filling.

10.  (For pump and Packer assembly only). Lower the assembly into the well so that the packer
is positioned just above the screen Or open section. Inflate the packer. Purge a volume
equal to at least twicg the screened interval (or unscreened open sectlon volume below the
packer) before sampling. Packers shail always be tested in a casing section above ground
to determine Proper inflation pressures for good sealing.

1. In the event that fecovery time of the well Is very slow (e.g., 24 hours or greater), sample
collection can be delayed until the following day. If the well has been purged early in the
moming, sufficient water may be standing in the well by the day’'s end to permit sample
collection. If the wel| is incapable of producing a sufficient volume of sample at any time,
take the fargest quantity available and record this accurrence in the site logboak.

12. Fill sample containers (preserve and label as described in SOP SA-6.1).

13.  Replace the well cap and lock as appropriate. Make sure the well Is readily identifiable as
the source of the samples.

14. Process sample containers as described in SOP SA-6.1.

15.  Decontaminate equipment as described in SOP SA-7.1.

5.7.1 Scope & Application

Low flow purging and Sampling techniques are sometimes required for groundwater sampling activities,
The purpose of low fiow purging and sampling is to collect groundwater samples that contain
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procedure is not designed to collect non-aqueous phase liquids samples from wells containing fight or )

dense non-aqueous phase liquids (LNAPLs or DNAPLS), using the low flow pumps.

procedure is to obtain a turbidity leve! of [ess than 5 NTU and to achieve a water level drawdown of less
than 0.3 feet during purging and sampling. Ifthese goals cannot be achieved, sample collection can take
place provided the remaining criteria in this procedure are met.

§.7.2 Equipment

The following equipment is required (as applicable) for iow flow purging and sampiing:

®  Adjustable rate, submersible pump (e.g., centrifugal or bladder Pump constructed of stainless stee|
or Teflon). Peristaitic Pumps may be used only for inorganic sample collection.

®  Disposable clear plastic bottom filing bailers may be used to check for and obtain samples of
LNAPLs or DNAPLs,

Tubing - Teflon, Teflon lined polyethylene, polyethylene, PVC, tygon steel tubing can be used to
collect samples for analysis, depending on the analyses to be performed and regulatory
requirements.

®  Water lovel measuring device, 0.01 foo accuracy, (electronic devices are preferred for tracking
water level drawdown during all pumping operations).

®  Flow measurement supplies,

® Interface probe, if needed.

®  Power source (generator, nitrogen tank, etc.). If a gasoline generator is used, it must be located
downwind and at a safe distance from the well so that the exhaust fumes do not contaminate the
samples.

Indicator parameter monitoring instruments - pH, turbidity, specific conductance, and temperature.
Use of a flow-through celf is recommended. Optional Indicators - eH and dissolved oxygen, flow-
through cell Is required. Standards to perform field calibration of instruments.

®  Decontamination supplies.

®  Logbook(s), and other forms (e.g., well purging forms).

®  Sample Bottles.

n—
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®  Sampie preservation Suppties (as required by the analytical methods).

®  Sample tags or labels,

®  Well construction data, location map, fleld data from last sampling event.
®  Field Sampiing Plan.

®  PID or FID instrument for measuring VOCs (\)dlatﬂe organic cohpounds).
5.7.3 Purging and Sampling Procedure

Use a submersible pump to Purge and sample monitoring wells which have a 2.0 inch or greater well
casing diameter.

Measure and record the water level immediately prior to placing the pump in the well.

Lower pump, safety cable, tubing and electricai lines slowly into the well so that the pump intake is
located at the center of the saturated screen length of the well. If possible keep the pump intake at least
two feet above the bottom of the well, to minimize mobilization of sediment that may be present in the
bottom of the well. Collection of turbid free water samples may be difficult if there is three feet or less
of standing water in the weil,

When starting the pump, slowly increase the pump speed until a discharge occurs. Check water level.
Adjust pump speed to maintain little or no water level drawdown. The target drawdown should be less
than 0.3 feet and It should stabilize. If the target of less than 0.3 feet cannot be achieved or maintained,
the sampling is acceptable if remaining criteria in the procedure are met. Subsequent sampling rounds
will probably have intake settings and extraction rates that are comparable to those used In the initial
sampling rounds.

Monitor water level and Pumping rate every three to five minutes (or as appropriate) during purging.
Record pumping rate adjustments and depths to water. Pumping rates should, as needed, be reduced
to the minimum capabilities of the pump (e.g., 0.1-0.2 I/min) to ensure stabilization of Indicator
parameters. Adjustments are best made in the first fifteen minutes of pumping in order to help minimize
purging time. During initial pump start-up, drawdown: may exceed the 0.3 feet target and then recover
as pump flow adjustments are made (minimum purge volume calculations should utllize stabilized
drawdown values, not the Initial drawdown). If the recharge rate of the well Is less than minimum

-as soon as the well has recovered sufficiently to collect the appropriate volume for all anticipated

-samples.

During well purging, monitor field indicator parameters (turbidity, temperature, specific conductance, pH,
etc.) every three to five minutes (oras appropriate). Purging is complete and sampling may begin when
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all field indicator Parameters have stabilized (variations in values are within ten percent of each other, pH
+/- 0.2 units, for three consecutive readings taken at three to five minute intervals). If the parameters
have stabilized, but turbidity remains above 5 NTU goal, decrease pump flow rate, and continue
measurement of parameters every three to five minutes. If pumping rate cannat be decreased any
further and stabilizeq turbidity values remain above 5 NTU goal record this information. Measur ements
of field parameters shouid be obtained (as per Section 5.5) and recorded. -

VOC samples are preferably collected first and directly into pre-preserved sample containers. Fill afl
sample containers by allowing the pump discharge to flow gently down the inside of the container with
minimal turbulence,

If the water column in the Pump tubing collapses (water does not completely fill the tubing) before exiting
the tubing, use one of the following procedures to collect VOGC samples: (1) Collect the non-VOCs

Prepare samples for shipping as per SOP SA-6.1.
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PURGING EQUIPMENT SELECTION
Diaphragm | Submersible | Submersible Submersible
Diameter Casing | pajler Pgs:;ﬁc v,;'ﬁ::’:' e il D'T,’::::;gm ,Ep:mm: %ue::
w/Packer
1.25-Inch \:v;;e;ezvea X X X X
et X
2-inch \iv;;efreta:eu X X X X X X
e | x X X
4-inch \iv:;afr;::el X X X X X X X X
el P X x| x| x
6-inch \:V;;efrel::el X X. X X
W o X x | x
8-inch \Lv;;efre:ven X X X X
:v;;efre:aven X X X

S
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PURGING EQUIPMENT SELECTION
PAGE 2
Maximum
: Construction .
Outside Lift 1982
Model Principle of : Materials Delivery Rates
Manufacturer Name/Number Operation Diameter/ (w/Lines and Range |0 Vorlyumes Price Comments
. Length Tubing) (ft) (Doliars)
(Inches) 9
Dedicated; gas 0-150 |1 liter for each Requires compressed as; custom sizes -
l?‘:rCad Systems, | 5. Cad Sampler |drive (positive 1.5/16 ;E'ng:‘?r:' gﬂgg' with std. 10-15 feet of | $220-350 | and materiats ‘;vallableg; acts as
. displacement) tubing submergence plezometer.
i Master Flex 7570 | Portable; (not submersible) 670 mL/min AC/DC,; variable speed co trol avai ;
gg'° Parmer Inst. Ponab_le perisgaltic <1.0/NA | Tygon®, silicone 0-30 | with 701s- $500-600 othér models mayphava difr:e';n!:v;c::vb'e'
' Samphjg Pump | (suction) Viton® 20 pump head rates.
ECO Pump Corp. | SAMPLIfier Portable; venturt | 51500 [PP.PE.PVC, S5, | o [0-500 Siarin AC, DG, or gasoline-driven motors
p Lorp. g <2.0/NA | Teflon®, Tefzel® lif‘:p ending on | $400-700 available; must be primed.
Portable; grab
Geltek Corp. Bailer 219-4 {positive 1.66/38 | Teflone No limit | 1,075 mL $120-135 | Other sizes available
displacement) '
Dedicated; gas . Approximately
GeoEngineering, o - | PE, PP, PVC, Probably | 1 liter for each Acts as piezometer; requi
Inc. GEO-MONITOR gg;e'a(geor:l::?) 1.5/16 Viton® 0-150 |10 feet of $185 ity P for; requires compressed
Submergence :
lg:ustrlal and Portable; Requires co d th
vironmental p S§S, Tefions, 0-2,800 $1,500- mpressed gas; other models
Aquarius bladder (positive 1.75/43 0-250 ’ P .
anﬁlall)ys‘s' Inc. displacement) Viton® mL/min 3,000 ;:é.l.la&!:' AC, DC, manual operation
Portable;-grab 850 mL
IEA Syringe Sampler | (posttive 1.75/43 | SS, Teflone No limit | sample volum | $1,400 |Requires vacuum and/or pressure from
displacement) ° hand pump.
Instrument Portable; PC, silicone -
Model 2600 y ? ' 0-7,500 Requires compressed
Speciafties Co. bladder (positive | 1.75/s50 Teflon®, PP, PE, 0-150 q mpressed gas (40 psi
(I5C0) Well Sampler displacement) Detrin®, acetal mL/min $990 minimum).
SP-8t Portable; helical
Keck Geophysical Submoersible rotor (po'smve 1.75/25 SS. Teflone, PP, 0-4,500
. 0-160 ' $3,500 | DC operated.
Instruments, Inc. Sampling Pump _| lisplacement) EPDM, Vitone mL/min perated
Leonard Mold GeoFilter Small Portable; ires
: S8, Teflons, PC, 0-3,500 $1,400- | Requires compressed gas (55 psl
and Die Works, Diameter Well - | bladder {positive | 1.75/3g 0-400 ! y minimum);
Inc. Pump (#0500) | displacement) Neoprene® mL/min 1500 | odule, ) preumati or AC/DC control
) Portable; grab Other materials and mog } :
Oil Recovery Approximately Nd models avaifable; for
Surface Sampler | (positive 1.75/12 ] acrylioc, Detrin® No limit $125-160 | measuring thickn .
Systems, Inc. displacement) 250 ml. contamlngnts. °ss of "floating
G.ED. Welil Wizarde Dedicated;
] 0-2,000 Requires compressed gas; plezometric
g;::;%'??:;ﬂ gﬂ;?gr‘:'fl?g'm) g::ggz‘;r‘s:m;‘“ 1.66/38 |PVC 0-230 mL/min $300-400 level indicator; other matarigls available,
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ATTACHMENT A
PURGING EQUIPMENT SELECTION
PAGE 3
I-gaxlmum .
tside
Model Principle of ! Construction Materlals | Lift Range | Delivery Rates | 1962
Manufacturer Name/Number Operation D{:‘:;:;'/ (w/Lines and Tubing) () or Vo’lyumes (Dfarlllg:s) Comments
(Inches)
Randolph Austin | Model 500 Portable; peristaitic {Not submersibre) Flow rate dependent on motor ang
ConCPh Au Varl-Flow Pump | {suction] P <0.5/NA | Rubber, Tygone, o 030 |See comments s,' '3283' lubng selected; AC operated; othe;
Po. .bl Neoprene® ' models available,
rtable; piston
Robert Bennett S8, Teflon®, Delrine Requires compressed gas; water
Model 180 (positive 18/22 |SS. ' 0500 |0-1,800 mL/min | $2.600- :
Co. PP, Viton®, acrylic, PE ' /min level indicator and flow Meter;
displacement) 34 2,700 custom models availiable,
Model 514124 | Pontable; gas drive Requires compressed gas; 5§
Slope Indicator | o v’ 814 oshive 1.9/18 n 250 mL/ av;i'ablos Plezometer model
Co. (SINCO) Water Sampler c‘l‘l’splacemom) / PVC, nyton 0-1.100 flushing cycle | $250-350 ava::aglle: dedicated mode)
available,
Portable; grab
Solinst Canada [sw Water PVC, brass, nyfon, $1,300- {Requi .
ositive 1.9/27 . quires compressed ga H
Ltd. Sampler g?splac‘:lomom) / Neoprenee 0330 {600 mL 1.800 | models avallable, ~ ° ' custom
TIMCO Mig. Co., S1d. Baller z%ﬂs?;ll:: grab 1.66/Cusi PVC, PP No limit | 250 mL/kt of Other sizes, Materials, models
inc. . displacement) om s mi bailer $20-60 :v?,:lable; tla'pttl,or!al boﬂom-emptylng
Portablo; gas g n: cr.ava able; no solvents used.
Air or Gas Lift ' ‘ 350 mL : quires compressed gas; other
TIMCO Sampler c(lq:;lgwc:mom) 1.66/30 | PVC, Tygone, Teflone 0-150 flushing/ oycle | $100-200 :l:?:; wn;:gﬂg:.dmodels available;
Portable; bladder '
Sampiling ! S8, silicone, Delrine
Tole Devices Co. ositive 1.38/48 ) A \ o $800- Compressed gas re uired; DC
Pump c‘l‘l)splacomom) / Tygon® 125 104,000 mL/min 1,000 |control module; cus?om built,
Construction Material Abbreviations; Other Abbreviations;
PE Polyethyiene NA  Not applicable
PP Polypropylene AC mating current
PVC Polyvinyl chioride DC  Direct current
- 88 Stainless steel
PC : Polycarbonate
EPDM Ethylene-propylene diene (synthetic fubber) )
NOTE: Other manutacturers market pumping devices which could be used for gmundvm. or sampling, though not expre designed for thi
t for use. Information in the tabl gt , persenasoe lst s not

meant to be all-Inclusive and listing does not constitute endorsemen

No skimmer, scavenger-type, or high-capacity pumps are included.

Source: Barcelona et al., 1983,

@ is from sales literature and/or personal Communication,
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ATTACHMENT B

SPECIFIC CONDUCTANCE OF 1 MOLAR KC!
AT VARIOUS TEMPERATURES'

Temperature (°C) spec(ig;f?:;cg:"c;ance |
P 1,147
16 1,173
17 1,199
18 1,225
19 1,251
20 1,278
21 1,305
22 1,332
23 1,359
24 1,368
25 1,413
26 1,441
27 1,468
28 1,496
29 1,524
30 1,652

Data derived from the International Critica

Tables 1-3-8.
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ATTACHMENT C
VARIATION OF DISSOLVED OXYGEN CONCENTRATION IN WATER
AS A FUNCTION OF TEMPERATURE AND SALINITY
Dissoived Oxygen (mg/L)
Temperature Chloride Concentration in Water Difference/

(°C) — 100 mg
0 ~ 5,000 10,000 15,000 20,000 Chloride

0 146 13.8 13.0 12.1 11.3 0.017

1 14.2 13.4 12,6 11.8 11.0 0.016

2 13.8 13.1 123 11.5 10.8 0.015

3 13.5 12.7 12.0 11.2 10.5 0.015

4 13.1 124 11.7 11.0 10.3 0.014

5 12.8 12.1 114 10.7 10.0 0.014

6 125 118 11.1 10.5 9.8 0.014

7 12.2 11.5 10.9 10.2 9.6 0.013

8 11.9 11.2 10.6 10.0 9.4 0.013

9 11.6 11.0 10.4 9.8 9.2 0.012

10 11.3 10.7 10.1 9.6 9.0 0.012

n 11.1 10.5 9.9 9.4 8.8 0.011

12 10.8 103 9.7 9.2 8.6 0.011

13 10.6 10.1 9.5 9.0 8.5 0.011

14 10.4 9.9 9.3 8.8 8.3 0.010

15 10.2 97 9.1 8.6 8.1 0.010

16 10.0 95 9.0 8.5 8.0 0.010

17 9.7 93 8.8 8.3 7.8 0.010

18 9.5 9.1 86 8.2 7.7 0.009

19 9.4 8.9 8.5 8,0 7.6 0.009

20 9.2 8.7 8.3 7.9 74 0.009

21 9.0 8.6 8.1 7.7 7.3 0.009

22 88 8.4 8.0 7.6 7.1 0.008

23 8.7 8.3 79 7.4 7.0 0.008

24 8.5 8.1 7.7 7.3 6.9 0.008

25 84 8.0 7.6 7.2 6.7 0.008

S
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ATTACHMENT C
VARIATION OF DISSOLVED oxYGEN CONCENTRATION IN WATER
AS A FUNCTION OF TEMPERATURE AND SALINITY
PAGE TWO
Dissolved Oxygen (mg/L)
Temperature Chloride Concentration in Water Difference/
(°C) 100 mg
0 5,000 10,000 15,000 20,000 Chloride
, 26 8.2 7.8 74 7.0 6.6 0.008
h 27 8.1 77 7.3 6.9 6.5 0.008
,’ 28 7.9 7.5 7.1 6.8 6.4 0.008
: 29 7.8 74 7.0 6.6 6.3 0.008
' 30 76 7.3 6.9 6.5 6.1 0.008
, 31 75
32 7.4
l a3 7.3
' 34 7.2
| 35 7.1
B 36 7.0
37 6.9
38 6.8
39 6.7
N 40 6.6
[ 41 6.5
| 42 6.4
43 6.3
44 6.2
45 6.1
46 6.0
47 5.9
48 5.8
49 5.7
50 5.6
Note: In a chloride solution, conductivity can be roughly related to chloride concentration

0 correct measured D.O. concentration) using Attachment B,
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1.0 PURPOSE

This procedure discusses the methods used to collect surface, near surface, and subsurface soil
samples. Additionally, it describes the method for sampling of test pits and trenches to determine
subsurface soil and rock conditions, and recover small-volume or bulk sampies. '

2.0 SCOPE

This procedure is applicable to the coilection of surface, near surface and subsurface soils for
laboratory testing, which are Exposed through hand digging, hand augering, drilling, or machine
excavating at hazardous substance sites. |

3.0 GLOSSARY

Combosite Sample - A Composite sampie exists as a combination of more than one sample at
various locations and/or depths and times, which is homogenized and treated as one sample.
This type of sampie is usually collected when determination of an average waste concentration for
a specific area is required. Composite samples are not to be collected for voiatile organics
analysis.

Grab Sampie - One sample collected at one location and at one specific time.

Non-Volatile Sample - A non-volatile sample includes all other chemica parameters (e.g.,
semivolatiles, pesticides/PCBs, metals, etc.) and those engineering parameters that do not
require undisturbed soil for their analysis.

Hand Auger - A sampling device used to extract soil from the ground in a relatively undisturbed
form.

Thin-Walled Tube Sampier - A thin-walled metal tube (also called a Shelby tube) used to recover
relatively undisturbed soif Samples. These tubes are available in various sizes, ranging from 2 to
5 inches outside diameter (OD) and from 18 to 54 inches in length.

Split-Barrel Sampler - A steel tube, split in haif lengthwise, with the haives held together by
threaded collars at either eng of the tube. Also called a split-spoon sampler, this device can be
driven into resistant materiais using a drive weight mounted in the drilling string. A standard split-
barrel sampler is typically available in two common lengths, providing either 20-inch or 26-inch
longitudinal clearance for obtaining 18-inch or 24-inch-long samples, respectively. These split-
barrel samplers commonly range in size from 2-inch OD to 3-1/2 inch OD. The larger sizes are
commonly used when a larger volume of sample material is required.

Test Pit and Trench - Open, shaliow excavations, typically rectangular (if a test pit) or longitudinai
(f a trench), excavated to determine the shallow subsurface conditions for engineering,
geological, and soil chemistry exploration andfor sampling purposes. These pits are excavated
manually or by machine (e.g., backhoe, clamshell, trencher excavator, or bulldozer).

. Confined Space - As stipulated in 29 CFR 1810.146, a confined space means a space that: 1) is
large enough and so configured that an employee can bodily enter and perform assigned work: 2)
has limited or restricted means for entry or exit (for example tanks, vessels, silos, storage bins,
hoppers, vaults, and pits, and excavations are spaces that may have limited means of entry.); and

3) is not designed for cantinuous employee occupancy. Brown & Root Environmental considers
all confined space as permit-required confined spaces. ' '
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4.0 + RESPONSIBILITIES

Project Manager - The Project Manager is responsible for determining sampling objectives, as
well as, the field procedures used in the collection of soil sampies. Additionally, in consuitation
with other project personnel (geologist, hydrogeoiogist, etc.), the Project Manager estabiishes the
need for test pits or trenches, and determines their approximate locations and dimensions.

Site Safety Officer SS0) - The SSO (or a qualified designee) is responsible for providing the
technical support necessary to implement the project Health and Safety Plan. This wiil include
(but not be limited to) performing air quality monitoring during sampling, boring and excavation
activities, and to ensure that workers and offsite (downwind) individuals are not exposed to
hazardous levels of airborne contaminants. The SSO/designee may also be required to advise the
FOL on other safety-related matters regarding boring, excavation and sampling, such as
mitigative measures to address potential hazards from unstable trench walls, Puncturing of drums
.or other hazardous objects, etc.

Project Geologist/Sampler - The project geologist/sampler is responsible for the proper acquisition
of soil samples and the completion of ail required paperwork (ie.. sample log sheets, field
notebook, boring logs, test pit logs, container labels, custody seals, and chain-of-custody forms).

Competent Person - A Competent Person, as defined in 29 CFR 1929.650 of Subpart P -
Excavations, means one who is capable of identifying existing and predictable hazards in the
surroundings, or working conditions which are unsanitary, hazardous, or dangerous to employees,
and who has authorization to take prompt corrective measures to eliminate them.

5.0 PROCEDURES
51 Overview

Soil sampling is an important adjunct to groundwater monitoring. Sampling of the soil horizons
above the groundwater table can detect contaminants before they have migrated into the water
table, and can establish the amount of contamination sorbed on aquifer solids that have the
potential of contributing to groundwater contamination.

Soil types can vary considerably on 3 hazardous waste site. These variations, along with
vegetation, can effect the rate of contaminant migration through the soil. It is important, therefore,
that a detailed record be maintained during the sampling operations, particularly noting the
location, depth, and such characteristics as grain size, color, and odor. Subsurface conditions are
often stable on a daily basis and may demonstrate only slight seasonai variation especially with
respect to temperature, available oxygen and light penetration. Changes in any of these
_ conditions can radically alter the rate of chemical reactions or the associated microbiologicat

community, thus further altering specific site conditions. As a resuit, sampies must be kept at their
at-depth temperature or lower, protected from direct light, sealed tightly in approved glass
containers and be analyzed as soon as possible.
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The physical properties of the soil, its grain size, cohesiveness, associated moisture, and such
factors as depth to bedrock and water table, will limit the depth from which samples can be
collected and the methog required to collect them. Often this information on soil properties can be
obtained from published soii Surveys available through the U.S. Geologicai Surveys and other
government or farm agencies. It is the intent of this procedure to present the most commoniy
employed soil sampling methods used at hazardous waste sites.

5.2 Soil Sample Collection ‘ } : -

5.2.1 Procedure for Collecting Soil Samblés for Volatile Organic Compounds

The above described traditional sampling techniques, used for the collection of soil samples for
volatile organic analysis have recently been evaluated by the scientific community and determined
to be ineffective in producing accurate resuits (biased low) due to the loss of volatile organics in
the sampling stages and microbiai degradation of aromatic volatiles. One of the newly adopted
sampling procedures for collecting soil samples inciude the fieid preservation of samples with
methanol or sodium bisulfate to minimize volatilization and biodegradation. These preservation
methods may be performed either in the field or laboratory, depending on the sampling
methodoiogy empioyed. '

Soil samples to be preserved by the laboratory are currently being performed using method
SW-846, 5035. Laboratories are currently performing low level analyses (sodium bisulfate
preservation) and high level analyses (methanol preservation) depending on the end users needs.

It should be noted that a major disadvantage of the methanol preservation method is that the
laboratory reporting limits will be higher than conventional testing. The reporting leveis using the
new method for most analytes is 0.5 Hg/g for GC/MS and 0.05 ug/g for GC methods.

The alternative preservation method for collecting soil samples is with sodium bisulfate. This
method is more complex to perform in the field and therefore is not preferred for field crews. It
should also be noted that currently, not all laboratories have the capabilities to perform this
analysis. The advantage to this method is that the reporting limits ( 0.001 ug/g for GC/PID or

GC/ELCD, or 0.010 for GC/MS) are lower than those described above.
The following procedures outline the necessary steps for collecting soil samples to be preserved
at the laboratory, and for collecting soil samples to.be preserved in the field with methanol or
sodium bisulfate. '

5.2.1.1 Soil Samples to be Preserved at the Laboratory

Soil samples collected for volatile organics that are to be preserved at the laboratory will be
obtained using a hermetically sealed sample vial such as an EnCore™ sampler. Each sample will
be obtained using a reusable sampling handle provided with the EnCore™ sampler. The sample
is collected by pushing the EnCore™ sampler directly into the soil, ensuring that the sampler is
packed tight with soil, leaving zero headspace. Using this type of sampling device eliminates the
need for field preservation and the shipping restrictions associated with preservatives.

Once the sample is collected, it shouid be placed on ice immediately and shipped to the laboratory
within 48 hours (following the chain-of-custody and documentation procedures outlined in SOP
SA-6.1). Samples must be preserved by the aboratory within 48 hours of sample collection.
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If the lower detection iimits are necessary,

required preservation and analyses.

Soil samples preserved in the field may be

Methanol Preservation (Medium Levei):

Soil samples to be preserved in the fieid
s

field.

to be sampied. The top several inches of

Sodium Bisuifate Preservation (Low Level):

Add 1 gram of sodium bisulfate to 5§ mL of
vial with septum lid. Bottles may be prespi

The sample should be weighed to nearest
logboo}; or sample log sheet.

. Care should be taken when adding the soil
of soils containing carbonates (limestone)
possibly explode.

an option would be to coliect 3 EnCore™ samplers at a

given sample iocation. Send ajj Samplers to the laboratory and the laboratory can perform the

5.2.1.2 Soil Sampies to be Preserved in the Field

prepared for analyses using both the low-level (sodium

bisuifate preservation) method and medium-ifevel (methanol preservation) method.

with methanol will utifize 40-60 mt glass vials with

eptum lids. Each sample bottle will be filled with 25 mL of demonstrated analyte-free purge and
trap grade methanol. Bottles may be prespiked with methanol in the laboratory or prepared in the

Soii will be collected with the use of a decontaminated (or disposable), small-diarpeter. coring
device such as a disposable tube/plunger-type syringe with the tip cut off The outside diameter
of the coring device must be smaller than the inside diameter of the sample bottle neck.

A small e}
be added to the methanol preserved sample bottle. Calibration of the scale should be performed
prior to use and intermittently throughout the day according to the manufacturers requirements.

The sample should be collected by pulling the piunger back and inserting the syringe into the soil

soil should be removed before collecting the sample.

After capping the bottle, swiri the sample (do not shake) in the methanol and t?reak up the soil
such that all of the soil is covered with methanol. Place the sample on ice immediately and
prepare for shipment to the laboratory as described in SOP SA-6.1.

Sampiles to be preserved using the sodium bisulfate method are to be prepared as follows:

laboratory grade deionized water in a 40-60 mL glass
ked in the laboratory or prepared in the field. The soil

sample should be collected in @ manner as described above and added to the sample container.

0.01 gram as described above and recorded in field

to the sodium bisuifate solution. A chemical reaction
may cause the sample to effervescent or the vial to

When preparing Samples using the sodium bisulfate preservation method, duplicatg samples must
be coilected using the methanol preservation method on g one for one sample basis. The reason
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for this is because it is necessary for the laboratory to perform both the low level and medium
level analyses. Place the sample on ice immediately and prepare for shipmentto the laboratory as
described in SOP SA-6.1.

If the lower detection limits are necessary, an option to field preserving with sodium bisulfate
would be to collect 3 EnCore™ samplers at a given sample location. Send all samplers to the
laboratory and the Iaboratory can perform the required preservation and analyses.

§.2.2 Procedure for Collecting Non-Volatile Soil Sampies _

Non-volatile soil samples may be coilected as either grab or composite sampies. The non-vglatile
soil sample is thoroughly mixed in a stainiess steel or disposable, inert plastic tr_ay, using a
stainiess steel trowel or other approved tool, then transferred into the appropriate sample
container(s). Head space is permitted in a non-volatile soil sample container to aliow for sample
expansion.

5.23 Procedure for Collecting Undisturbed Soil Samples (ASTM D1587-83)

When it is necessary to acquire undisturbed samples of soil for purposes of engineering
parameter analysis (e.g., permeability), a thin-walled, seamless tube sampier (Sheiby tube) will be_
employed. The following method will be used: ' :

1. Remove all surface debrig (e.g., vegetation, roots, twigs, etc.) from the specific sampling
location and drill and clean out the borehole to the sampling depth, being careful to minimize
the chance for disturbance of the material to be sampled. In saturated material, withdraw the
drill bit slowly to prevent loosening of the soil around the borehole and to maintain the water
level in the hole at or above groundwater level.

2. The use of bottom discharge bits or jetting through an open-tube s_ampler to clean out the
borehole shall not be allowed. Use of any side-discharge bits is permitted.

3. A stationary piston-type sampler may be required to limit sample disturbance and aid in
retaining the sample. Either the hydraulically operated or control rod _actxvated-type of
stationary piston sampler may be used. Prior to inserting the tube sampier into the borehole,
check to ensure that the sampler head contains a check vaive. The check valve is necessary
to keep water in the rods from pushing the sample out the tube sampler during sample
withdrawal and to maintain a suction within the tube to help retain the sample.

4. To minimize chemical reaction between the sample and the sampling tube, brass tubes may
be required, especially if the tube is stored for an extended time prior to testing. While steel
tubes coated with shellac are less expensive than brass, they're more reactive, and shall only
be used when the sample will be tested within a few days after sampling or if chemicai
reaction is not anticipated. With the sampling tube resting on the bottom of the hole and the
water level in the boring at groundwater level or above, push the tube into the soil by a
continuous and rapid motion, without impacting or twisting. In no case shall the tube be
pushed farther than the length provided for the soil sample. Allow about 3 inches in the tube
for cuttings and sludge.

5. Upon removal of the sampling tube from the hole, measure the length of sample in the tube
and also the length penetrated. Remove disturbed material in the upper end of the tube and
measure the length of sample again. After removing at least an inch of soil from the lower
end and after inserting an impervious disk, seal both ends of the tube with at least a 1/2-inch
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thickness of wax applied in a way that will prevent the wax from enteﬁqg the sample. Cleap
filler must be placed in voids at either end of the tube prior to sealing with wax. Place plastic
caps on the ends of the sample tube, tape the caps in piace, and dip the ends in wax.
6. Affix label(s) to the tube as required and record sample number, depth, penetration, and

récovery length on the label. Mark the “up" direction on the side of the tube with indelible ink,
and mark the end of the sample. Compiete Chain-of-Custody and other -requnreg forms (see
SOP SA-6.3). Do not allow tubes to freeze, and store the samples vertically with the same .
orientation they had in the ground, (i.e., top of sample is up) in.a cool place out of the sun at

all times. Ship Samples protected with suitable resilient packing material to reduce shock,
vibration, and disturbance.

Thin-walled undisturbed tube samplers are restricted in their usage by the consistency of the soil
to be sampled. Often, very ioose and/or wet samples cannot be retrieved by the samplers, and
soils with a consistency in excess of very stiff cannot be penetrated by the sampler. Devnges such
as Dennison or Pitcher core Samplers can be used to obtain undisturbed samples of stiff soils.
Using these devices normally increases sampling costs, and therefore their use shall be weighed
against the need for acquiring an undisturbed sampie.

Surface Soil Samg‘ling

The simplest, most direct method of collecting surface soil sgmples (most commonly collected to a
depth of 6 inches) for subsequent analysis is by use of a stainiess steel trowel,

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

Stainiess steel trowel.
Real-time air monitoring instrument (e.g., PID, FID, etc.).
Latex gioves.

Required Personai Protective Equipment (PPE).
Required paperwork.

Required decontamination equipment.

Required sample container(s).

Wooden stakes or pin flags,

Seaiable polyethylene bags (i.e., Ziploc baggies).

Heavy duty cooler. K

Ice (if required) double-bagged in sealable polyethylene bags.
Chain-of-custody records and Custody seals. .

When acquiring surface soil samples, the following procedure shall be used:

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

Using a decontaminateq Stainless steel trowel, follow the procedure cited in Section 5.2.1 for
collecting a volatile soil sample.

Thoroughly mix (in-situ) a sufficient amount of soil to fill the remajning sample containers and
transfer the sample into those containers utilizing the same stainiess steel trowel empioyed
above. Cap and Securely tighten all sample containers.

019611/P

“oown & Fot Environmant -




j Number Page
Subles , v SA-1.3 8 of 19
~Revision | Effective Date
SOIL SAMPLING | e 5 02M0/08 T

4. Affix a Sample labei to each container. Be sure to fill out each Iabei carefully and Clearly,
addressing all the categories described in SOP SA-6.3. )

5. Proceed with the handling and processing of each sample container as descn‘bec__i in SOP
SA-6.2.

5.4 Near-Surface Soii Sampiin
——=11ace Soil Sampling

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

The following equipment js necessary to collect near surface soil samples:

Clean shovel. :
* Plus the equipment listed under Section 5.3 of this procedure.

To obtain near-surface sgi| Samples, the following protocol shall be observed:
1. With a clean shovel, make a series of vertical cuts to the depth required in the soil to form a
Square approximately 1 foot by 1 foot.

2. Lever out the formed Plug and scrape the bottom of'the freshly dug hole with a
decontaminated stainless steel trowel to remove any loose soil.

3. Follow steps 2 through § listed under Section 5.3 of this procedure.

55 - Subsurface Soil Sampling With a Hand Auger
W

A hand augering system generally consists of 3 variety of all stainless stee_l bucket brts.(s.e.,
cylinders 6-1/2" long, and 2-3/4", 3-1/4", and 4" in diameter), a series of ex?e_nsmn rods (available
in2, 3, 4and 5" lengths), and a cross hande. A larger diameter bucket bit is commoniy used t_o
bore a hole to the desired Sampling depth and then withdrawn. In turn, the lar_ger diametgr bit is
replaced with a smaller diameter bit, lowered down the hole, and slowly tumed into the §o:l at the
completion depth (approximately 6"). The apparatus is then withdrawn and the soil sample
collected.

The hand auger can be used in a wide variety of sail conditions. It can be used to sample soil
both from the surface, or to depths in excess of 12 feet, However, the presence of rock layers
and the collapse of the borehole normally contribute to its limiting factors.

To accomplish soii Sampling usitig a hand augering system, the following equipment is required:

* Complete hand auger assembly (variety of bucket bit sizes).
¢ Stainiess steej mixing bowls.
* Plus the equipment listed under Section 5.3 of this procedure.
. To obtain soil samples using a hand auger, the following procedure shall be followed:

1. Attach a properly decontaminateg bucket bit to a clean extension rod and further attach the
cross handle to the extension rod,

2. Clear the area to be Sampled of any surface debris (vegetation, twigs, rocks, litter, etc.).
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3. Begin augering (periodically removing accumulated soils from the bucket bit) and adg
additional rod extensions gs necessary. Also, note (in a field notebook or on standardized
data sheets) any changes in the color, texture or odor of the soil.

4. After reaching the desired depth, slowly and carefully withdraw the apparatus from the
borehole.

5. Remove the soiled bucket bit from the rod extension and replace it with another property

- decontaminated bucket bit. The bucket bit used for sampling is commonly smatler in diameter
than the bucket bit empioyed to initiate the borehole.

6. Carefully lower the apparatus down the borehole. Care must be taken to avoid scraping the
borehole sides.

7. Slowly turn the apparatus until the bucket bit is advanced approximately 6 inches.

8. Discard the top of the core (approximately 1°), which represents any loose materiai collected
by the bucket bit before penetrating the sampie material.

9. Fill volatile sampie container(s), using a properly decontaminated stainless steel trowel, with
sample material directly from the bucket bit. Refer to Section 5.2.1 of this procedure.

10. Utilizing the above trowel, remove the remaining sample material from the bucket bit and
place into a properly decontaminated stainless steel mixing bowl and thoroughly homogenize
the sampie material prior to filling the remaining sample containers. Refer to Section 6.2.2 of
this procedure.

11. Follow steps 4 and 5 listeq under Section 5.3 of this procedure.

5.6 Subsurface Soil Sampling With a Split-Barrel Sampler (ASTM D1586-84)

Split-barrei (split-spoon) samplers consist of a heavy carbon steel or stainless stee! sampling tube
that can be spilit into two equal halves to reveal the soil sample (see Attachment A). A drive head
is attached to the upper end of the tube and serves as a point of attachment for the drill rod. A
removable tapered nosepiece/drive shoe attaches to the lower end of the tube and facilitates
cutting. A basket-like sample retainer can be fitted to the lower end of the split tube to hoid loose,
dry soil samples in the tube when the sampler is removed . from the drill hole. This spiit-barrel
sampler is made to be attached to a drill rod and forced into the ground by means of a 140-ib. or
larger casing driver.

Split-barrel samplers are used to collect soil samples from a wide variety of soil types and from
depths greater than those attainable with other soil sampling equipment.

The following equipment is used for obtaining split-barret samples:
. Drilling equipment (provided by subcontractor).

* Split-barrel samplers (O.D. 2 inches, I.D. 1-3/8 inches, either 20 inches or 26 inches long);
Larger O.D. samplers are available if a larger volume of sample is needed.

* Drive weight assembly, 140-Ib. weight, driving head and guide permitting free fall of 30 inches.
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¢ Stainless steg| mixing bowis,
o Plus equipment listed under Section 5.3 of this procedure.

The following Steps shall be followeq to obtain spiit-barret sampies:

Collect the volatile Sample from the center of the core where elevated readings occurred. If
no elevated readings where éncountered the sample material should still be collected from the
core’s center (this area fepresents the least disturbed area with minimal atmospheric contact).
Refer to Section 5.2.1 of this procedure.

3. Using the same trowel, remove remaining sample material from the split-barre} sampler
(except for the smail portion of disturbed soil usually found at the top of the core sample) and
place the sail into a decontaminated stainless steel mixing bowi. . Thoroughly homogenize the
Sample material prior to filling the remaining sample containers. Refer to Section 5.2.2 of this
procedure,

4. Foliow steps 4 and 5 listeg under Section 5.3 of this procedure.

57 Excavation and Samgling of Test Pits and Trenches

5.7.1 Appiicability

This subsection presents routine test pit or trench excavation techniques and specialized
techniques that are applicable under certain conditions.

with all applicable reguiations. In these cases, substantial air monitoring is required before entry,

and appropriate respiratory gear and protective clothing is mandatory. There must be at least two

persons present at the immediate site before entry by one of the investigators. The reader shalil

refer to OSHA regulations 29 CFR 1926, 29 CFR 1910.120, 29 CFR 1910.134, AND 29 CFR
. 1910.146.
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adequately stored or disposed. If data on soils at depths greater than 15 feet are required, the
data are usually obtained through test borings instead of test pits. '

5.7.2 Test Pit and Trench Excavation ' ' -

These procedures describe the methods for .eXcavating and logging test pits and trenches
vated to determine subsurface soil and rock conditions. Test pit operations shall be logged
and documented as described in SOP SA-6.3.

Test pits and trenches may be excavated by hand or by power equipfnent to permit dptailgd
description of the nature and contamination of the in-situ materiais. The size of the excavation will
depend primarily on the following:

The purpose and extent of the exploration.

The space required for efficient excavation.

The chemicals of concern,

The economics and efficiency of available equipment.

Test pits normally have a Cross section that is 4 to 10 feet square; test trenches are usuguy 3to
6 feet wide and may be extended for any length required to reveai conditions along a specific lipe.
The following table, which is based on equipment efficiencies, gives a rough guide for design

consideration:
Equipment Typical Widths, in Feet
Trenching machine 2
Backhoe 26
Track dozer | 10
Track loader 10
Excavator E 10
Scraper 20

The latera! limits of excavation of trenches and the position of test pits shall be carefully marked
on area base maps. If precise positioning is required to indicate the location of highly hazardous
waste materials, nearby utilities, or dangerous conditions, the limits of the excavation shall be
surveyed. Also, if precise determination of the depth of buried materials is needed for design or
environmental assessment purposes, the elevation of the ground surface at the test pit or trench
location shail also be determined by survey. Ifthe test pit/trench will not be surveyed immediately,
it shall be backfilled and its position identified with stakes placed in the ground at the margin of the
. excavation for later surveying.

The construction of test pits and trenches shall be planned and designed in advance as much as
possible. However, field conditions may necessitate revisions to the initial plans. The final depth
and construction method shajl be determined by the field geologist. The actual layout of each test
Pit, temporary staging area and spoils pile will be predicated based on site conditions and wind
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direction at the time the test Pit is made. Prior to excavation, the area can be surveyed by
magnetometer or metal detector to identify the presence of underground utilities or drums.

As mentioned previously, no personnei shall enter any test pit or excavation except as a last
resort, and then only under direct Supervision of a Competent Person. If entrance is still required,
Occupational Safety ang Heaith Administration (OSHA) requirements must be met (e.g., walls
must be braced with wooden or steel braces, ladders must be in the hole at all times, and 3
temporary guardraij must be placed along the surface of the hole before entry). It is emphasized .
that the project data needs shouid be structured such that required samples can be collected
without requiring entrance into the excavation. For. example, samples of leachate, groundwater,
or sidewall soils can be taken with telescoping poles, ete.

Dewatering may be required to assure the stability of the side walls, to prevent the bottom of the
pit from heaving, and to keep the excavation dry. This is an important consideration for

collection and disposal of such materials should be discussed in the site-specific project plan_s.
5.7.3 Sampling in Test Pits and Trenches
5.7.3.1 Generai

Entry of test pits by personnel is extremely dangerous, shall be avoided unless absolutely
necessary, and can occyr only after all applicable Heaith and Safety and OSHA requirements
have been met,

The final depth and type of samples obtained from each test pit will be determined at the time the
test pit is excavated. Sufficient samples are usually obtained and analyzed to quantify
contaminant distribution as g function of depth for each test pit. Additional samples of each waste

phase and any fluids Sncountered in each test pit may also be collected.

Ins
sampling and chemicai analysis, for instance, to obmiq geotechnical information. Such
information wouid include soif types, stratigraphy, strength, etc., and could therefore entaii the
collection of disturbed (grab or bulk) or relatively undisturbed (hand-carved or pushed/driven)
samples, which can be tested for geotechnical properties. The purposes of such explorations are
very similar to those of shailow exploratory or test borings, but often test pits offer a faster, more
cost-effective method of Sampling than installing borings.

5§.7.3.2 Samp_ling Eguign{ent

. The following equipment is needed for obtaining samples for chemical or geotechnical analysis
from test pits and trenches:

» Backhoe or other €xcavating machinery.

o Shovels, picks and hang augers, stainless steel trowels.
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* Sample container - bucket with locking lid for large samples; appropriate bottleware for
chemical or geotechnical analysis sampies.

» Polyethylene bags for enclosing sample containers; buckets.

* Remote sampler consisting of 10-foot sections of steel conduit (1-inch-diameter), hose clamps
and right angle adapter for conduit (see Attachment B).

5.7.3.3 Sampling Methods

The methods discussed in this section refer to test pit sampling from grade level. If test pit entry is
required, see Section 5.7.3.4.

» Excavate trench or pit in several depth increments. After each increment, the operator will
wait while the sampler inspects the test pit from grade level to decide if conditions are
appropriate for sampling. (Monitoring of voiatiles by the SSO will aiso be used to evaluate the
need for sampling.) Practica depth increments range from 2 to 4 feet.

e The backhoe operator, who will have the best view of the test pit, will immediately cease
digging if: :

¢ Any fluid phase or groundwater seepage is encountered in the test pit.
* Any drums, other potential waste containers, obstructions or utility lines are encountered.
¢ Distinct changes of material are encountered.

This action is necessary to permit proper sampling of the test pit and to prevent a breach of safety
protocol. Depending upon the conditions encountered, it may be required to excavate more
slowly and carefully with the backhoe.

For obtaining test pit samples from grade level, the foliowing procedure shall be followed:
* Remove loose material to the greatest extent possible with backhoe.

* Secure walls of pit if necessary. (There is seldom any need to enter a pit or trench which
would justify the expense of shoring the walls. All observations and samples should be taken
from the ground surface.)

* Samples of the test pit material are to be obtained either directly from the backhoe bucket or
from the material once it has been deposited on the ground. The sampler or Field Operations
Leader directs the backhoe operator to remove material from the selected depth or location
within the test pit/trench. The bucket is brought to the surface and moved away from the pit.
The sampler and/or SSO then approaches the bucket and monitors its contents with a
photoionization or flame ionization detector. The sample is collected from the center of the
bucket or pile and piaced in sample containers using a decontaminated stainless steel trowel
or spatula.

* Ifacomposite sample is desired, several depths or locations within the pit/trench are selected
and a bucket is filled from each area. It is preferable to send individual sample bottles filled
from each bucket to the laboratory for compositing under the more controlled laboratory

™~ un R Rrnt Eavire e e
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conditions. However, if compositing in the fieid is required, each sample container shail be
filed from materials that have been transferred into a mixing bucket and homogenized. Note
that homogenization/compositing is not applicable for samples to be subjected to volatile
organic analysis.

* Using the remote sampler shown in Attachment B, samples can be taken at the desired d.epth
from the side wall or bottom of the pit. The face of the pititrench shali first be scraped (using a
long-handled shovei or hoe) to remove the smeared zone that has contacted the bapkhoe -
bucket. The sampie shall then be collected directly into the sample jar, by scraping with the
jar edge, eliminating the need to utilize samplers and minimizing the likelihood of cross-
contamination. The Sample jar is then capped, removed from the assembly, and packaged
for shipment.

¢ Complete documentation as described in SOP SA-6.3.

5.7.3.4 In-Pit Sampling

Under rare conditions, personnei may be required to enter the test pititrench. This is necessary
only when soil conditions preciude obtaining suitable samples from the backhoe bucket (e.g.,
excessive mixing of soils or wastes within the test pititrench) or when samples from relatively
small discrete zones within the test pit are required. This approach may also be necessary to
sample any seepage occurring at discrete levels or zones in the test pit that are not accessible
with remote samplers.

In general, personnel shall Sample and log pits and trenches from the ground surface, except as
provided for by the following criteria:

* There is no practical alternative means of obtaining such data.

e The Site Safety Officer and Competent Person determines that '_such _action can be
accomplished without breaching site safety protocol. This determination will be based on
actual monitoring of the pit/trench after it is dug (including, at a minimum, measurements of
volatile organics, explosive gases and available oxygen).

A Company-designated Competent Person determines that the pit/trench is stable or is made
stable (by grading the sidewalls or using shoring) prior to entrance of any personnel. OSHA
requirements must be strictly observed.

If these conditions are satisfied, one person will enter the pittrench. On potent_ia_:lly h;zardoqs
waste sites, this individual will be dressed in safety gear as required by the cqndntxons in tl?e pit,
usually Level B. He/she will be affixed to a safety rope and continuously momtorc_ed while in the

pit.

A second individual will be fully dressed in protective clothing including a se!f-contain_ed ?reathin_g
device and on standby during alf pit entry operations. The individual entering fhe pit will remain
therein for as brief 5 period as practical, commensurate with performance of his/her work. After

. removing the smeared Zone, samples shall be obtained with a decontaminated trowel or spoon.
As an added precaution, it is advisable to keep the backhoe bucket in the test pit when personnel
are working below grade. Such personnel can either stand in or near the bucket while performing
sample operations. In the event of a cave-in they can either be lifted clear in the bucket, or at
least climb up on the backhoe arm to reach safety.
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5.7.3.5 Geotechnical Samgﬁng

In addition to the equipment described in Section 5.7.3.2, the following equipment is needeg for
geotechnicai sampling: -

* Soil sampling equipment, similar to that used in shaliow drilleg:l boring (i.e., open tube
Samplers), which can be Pushed or driven into the floor of the test pit. _

* Suitable driving (ie., a sledge hari1mer) or pushing (i.e., the backhoe bucket) equipment which

IS used to advance the sampler into the soil.
¢ Knives, Spatulas, and other suitable devices for trimming hand-carved samples.

* Suitable containers (bags, jars, tubes, boxes, etc.), labels, wax, etc. for holding and safely
transporting collected soil samples.

* Geotechnical equipment (Pocket penetrometer, torvane, etc.) for field testing collected soil
samples for classification ang strength properties.

Disturbed grab or buik geotechnicai soil samples may be collected for most soils in the same
manner as comparable soil Samples for chemical analysis. These collected samples may be
stored in jars or plastic-lined sacks (larger samples), which will preserve their moisture content.
Smaller samples of this type are usually tested for their index properties to aid in soii identification
and classification, while larger bulk samples are usually required to perform compaction tests,

requires entry of the test pit, the requirements described in Section 5.7.3.4 of this procedure must
be followed. The open tube sampler shall be pushed or driven vertically into the floor or steps
xcavated in the test pit at the desireq sampling elevations. Extracting tube samples horizontally
from the walls of the test Pit is not appropriate, because the sample will not have the correct
orientation. :

bottom), hand-excavate to remove the soif from around the sides of the sampler. If hang-
excavation requires entry of the test pit, the requirements in Section 5.7.3.4 of this procedure must
be followed. Prepare, label, pack and transport the sample in the required manner, as described
in SOP SA-6.3.

' 5.7.4 Backfilling of Trenches ang Test Pits
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Before backfilling, the onsite crew shall photograph ail significant featurgs exposed by the test pit
and trench and shajl include in the photograph a scale to show dlmenslons.. l?hotographs of test
pits shall be marked to include site number, test pit number, depth, description of feature_, and
date of photograph. In addition, a geologic description of each photograph shall pe entered in the
site logbook. All photographs shail be indexed and maintained as part of the project file for future
reference.

After inspection, backfill materiaj shall be returned to the pit under the direction of the FOL.

If a low permeability layer is Penetrated (resulting in groundwater flow from an upper contamxpa_ted
flow zone into a lower uncontaminated flow zone), backfill material n_1ust represent ongmal
conditions or be impermeable. Backfill could consist of a soil-bentonite mix prepared_ in a
proportion specified by the FOL (representing a permeability equal to or !ess than originat
conditions). Backfil can be covered by "clean" soil and graded to the original land contour.
Revegetation of the disturbed area may also be required.

5.8 Records

The appropriate sample log sheet (see SOP SA-6.3; Field Documentation) must- be 'completed.by
the site geologist/sampler. All soil sampling locations must be documented by tying in the location
of two or more nearby permanent landmarks (building, telephone pole, fence, etc.) and shall be
noted the appropriate Sample log sheet, site map, or field notebook. Surveying may aiso be
necessary, depending on the project requirements.

Test pit logs (see SOP SA-6.3; Field Documentation) shail contain a sketch of pit conditions. In
addition, at least

in the photograph shall be a card showing the test pit number. Boreholes, test pits and trenches
shall be logged by the field geologist in accordance with SOP GH-1.5.

Other data to be recorded in the field logbook include the following:

Name and location of job.

Date of boring and excavation.
Approximate surface elevation.

Total depth of boring and excavation.
Dimensions of pit.

Method of sample acquisition,

Type and size of samples.

Soil and rock descriptions.
Photographs. -

Groundwater levels,

Organic gas or methane levels,
Other pertinent information, such as waste material encountered.

6.0 REFERENCES

' American Society for Testing and Materials, 1987. ASTM Standa@s D1587-83 and D1586-84.
ASTM Annuai Book of Standards, ASTM. Philadelphia, Pennsyivania. Volume 4.08.

NUS Corporation, 1986. Hazardous Material Handling Training Manual.
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1.0 PURPOSE

20 SCOPE ~

Documents presented within this procedure (or equivalents) shali be used for ail _Brown & Rgot
Environmental field activities, as applicable. Other or additional documents may be required by specific
client contracts.

3.0 . GLOSSARY
None
4.0 RESPONSIBILITIES

Project 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 sitg 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
logbook, notebooks, and ajj appropriate forms and field reports illustrated in this guideline (and any
additional forms required by the contract) are correctly used, accurately filled out, and completed in the
required time-frame.

5.0 PROCEDURES
5.1 Site Logbook
5.1.1 Generai

The site logbook is a hard-bound, paginated controlled-distribution record book in which ajj major onsite
activities are documented. Ata 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

Heaith and Safety issues (level of protection observed, etc.)

Weather conditions
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The following information must be fecorded on the cover of each site logbook:

Project name

Brown & Root Environmental project number
Sequential book number

Start date

Information recorded daily in the site logbook need not be duplicated in cther fieig notebooks (see
Section 5.2), but myst Summarize the contents of these other notebooks and refer to specific 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 Mmeasurements and equipment used myst 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).

§.1.2 Photographs

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 aperture settings and shutter speeds for photographs taken within the normai
automatic exposure range. However, special lenses, fiims, fiters, and other ifnage-enhancement

52 Site Notebooks
2% Notebooks

Key field team personne May maintain a separate dedicated notebook to document the pertinent field
activitles conducted directly under their supervision. For example, on large projects with muitiple
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain

End date -

N
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5.3 * Sample Forms

A summary of the forms illustrated in this procedure is shown as the listing of Attachments in the Table
of Contents for this SOP. Forms may be aitered or revised for project-specific needs contingent upon

Guidelines for completing these forms can be found in the related sampling SOP.

§.3.1 Sample Collection, Labeling, Shipment and Request for Analysis

5.3.1.1 Sample Log Sheet

Sampie 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 ag pointing out any problems encountered during sampling. A log
sheet must be completed for each sample obtained, including field quality control (QC) sampies.

8.3.1.2 Sample Label

A typical sample iabel is illustrated in Attachment B-5. Adhesive labels must be completed and applied
to every sample container. Sample labels can usually be obtained from the appropriate Program source
or are supplied from the laboratory subcontractor.

5.3.1.3 Chain-of-Custody Record Form

The Chain-of-Custody (COC) Record is a muiti-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 samples collected for chemical or geotechnical analysis whether the analyses are
performed on site or off site. One part of the completed COC form is retained by the field crew while
the other two or three portions are sent to the laboratory. The originai (top, signed copy) and extra
carbonless copies of the COC form shall be placed inside a farge Ziploc-type bag and taped inside the
lid of the shipping cooler. [f multiple coolers are sent but are included on one COC form, the COC form
should be sent with the first cooler. The COC form should then state how many coolers are included
with that shipment. An example of a Chain-of-Custody Record form is provided as Attachment 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
samples are received at the laboratory, the sample cooler and contents are checked and any problems
are noted on the enciosed COC form (any discrepancies between the sample labels and COC form and
any other problems that are noted are resolved through communication between the laboratory point-of-
contact and the Brown & Root Environmental Project Manager). The COC form is signed and one of
the remaining two parts are retaineg 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).

53.1.4 Chain-of-Custody Seal

Attachment B-7 Is an example of a custody seal. The Custody seal is also an adhesive-backed label.

Itis part of a chain-of-custody process and Is used to prevent tampering with samples after they have

been collected in the field and sealeg in coolers for transit to the laboratory. The COC seals are signed
and dated by the samplers 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
purchased from a supplier. : e
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5.3.2 " Geohydrologicat and Geotechnical Forms

A groundwater level measurement sheet, shown in Attachment C-1 must be filled out for each round of

water level measurements made at 3 site.

5.3.2.2 Data Sheet for Pumging Test

During the performance of g 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 shget (Attachment C-2) _
facilitates this task by standardizing the data collection format, and allowing the time interval for collection-

to be iaid out in advance,

5.3.2.3 Packer Test Report Form

A packer test report form shown in Attachment C-3 must be completed for
packer test Is conducted following well instailation.

5.3.2.4 3umma;y Log of Boring

particularly in areas where water levels show temporal variation, or where there

-,

each well upon which a

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 weil
completions. The Monitoring Well Construction Details Form is not a controlled dopument.

5.3.2.6 Test Pit Log

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

'5.3.3 Equipment Calibration and Maintenance Form

precision or sensitivity of
adings. Some items of
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equipment require frequent calibration, others infrequent. Some are calibrated by the manufacturer,
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.

54 Field Reports

The primary means of recording onsite activitles is the site logbook. Other field notebooks may aiso 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 Weekly 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 should be noted that in addition to the summaries described herein, other summary reports may aiso
be 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 g daily basis whenever there are drilling, test pitting, well construction, or
other related activities accurring which involve subcontractor personnel. These sheets summarize the
work performed and form the basis of payment to subcontractors (Attachment E is an example of a Daily
Activities Report). :

5422 Responsibilities

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature
acknowledging that the times and Quantities of material entered are correct.

5.4.23 Submittal and Approval

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.
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ATTACHMENT A
TYPICAL SITE LOGBOOK ENTRY

START TIME: DATE:

SITE LEADER:

PERSONNEL: : _

BROWN & ROOT ENV. DRILLER EPA
WEATHER: Clear, 68°F, 2.5 mph wind from SE
ACTIVITIES:

1.
2.

Steam jenney and fire hoses were set up.

Drilling activities at well resumes. Rig geologist was . See
Geologist's Notebook, No. T, page 29-30, for details of drilling activity. Sample No. 123-21-
$4 collected: see sample 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 weii .

Drilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of
well . .

Well drilled. Rig geologist was - See Geologist'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.
Well was developed. 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.”

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

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

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 sampies taken for chemical analysis. Due to
shallow groundwater tabie, filling in of test pit ___resulted in a very soft and wet area. A
mound was developed and the area roped off.

Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at
17:50 hours. Stte activities terminated at 18:22 hours. All personnel off site, gate locked.

Field Operations Leader

611/P




Subject

Number Page
FIELD DOCUMENTATION SA-6.3 10 of 32
Revision Effective Date
0 03/01 /96
’ ATTACHMENT B-1 .
EXAMPLE GROUNDWATER SAMPLE LOG SHEET
AL GROUNDWATER
SAMPLE LOG SHEET - " Page ____ of
Project Site Name: Sample ID No.: -
Project No.: Sampie Location:
O Domestic Weil Data Sampled By:
T Monitoring Well Data
O Other weli Type: C.0.C. Ne.:
0 QA Sampis Type:

e

Gy
N BTl

Initial
Monitor Reading (ppm): ]
Well Casing Dis. & Materiad 2
Tvype: 3
Totali Well Daptn (TD}): 4
Static Water Level (WL); S
TO-WL (ft,) =

Ons Casing Volume: (gal)
Start Purge (hrs.):

End Purge (hrs.);

Totai Purge Time (min):
Total Amount Purged (gaifL):

L e 1

Obssrvatone/Notes:

Duplicate 1D Ne;

SEREY Signeture(s):

TBO: To Be Determined

g611/P




Subject - Number Page
ELD DOCUMENTATION SA6.3 11 of 32
Revision Effective Date
(1] 03/01/96
’ ATTACHMENT B-2 :
EXAMPLE SURFACE WATER SAMPLING LOG SHEET
SURFACE WATER .
Project Site Name: éample. ID No.: _

Project No.:
Q Spring O Pond
O Stream 0O Lake
Other

O QA Sampie Type:

Sample Location:

Sampled By:

C.0.C. No.:

Observations/Notes:

MS/MSD Duplicate 1D No.:

Signature(s);

TBD: To Be Determined

611/P




Subject Number Page
FIELD DOCUMENT, ATION ‘ SA-6.3 12 of 32
Revision Effective Date
0 : 03/01/96
ATTACHMENT B-3
EXAMPLE SOIL/SEDIMENT SINGLE SAMPLE LOG SHEET
SOIL/SEDIMENT
SINGLE SAMPLE LOG SHEET
Ity Page __of __
Project Site hiama: Sample ID No.:
Project No.: | Samplo Location:
O Surface Soil Sampled By:
Q Subsurface Soii :
O Sediment C.0.C. No.:
Q Other ____
O QA Sampie Type: T -
Sampie Method:
Dspth Sampied: - B _ L
Sampie Date and Time:
O Compoasite
Q Grab-Composite . ks
Q0 High Concentration Color : Description: (Sand, Clay, Ory, Moiet. Wat, eto.)
Q Low Concsntration » . .

P o R I L LR B NN TR Rp
St A sshetiad B s e i

Observations/Notes:

ey Signature(s):

PR

119611/P



Subject Number Page
FIELD DOCUMENT. ATION SA6.3 13 of 32
Revision Effective Date D
0 03/01/96
ATTACHMENT B-4
CONTAINER SAMPLE LOG SHEET FORM
@ Brown & Root Environmentaj Page __ of _
O Container Data Case #:
By: .

Project Site Name: Project Site No.

Brown & Root Env. Source No.

Source Location:

O Drum Color:
O Bung Top
O Lever Lock Condition:
O Boited Ring
O Other Markings:
Vol. of Contents:
O Bag/Sack
O Tank Other:
O Other
Disposition of Sampie Sample Description
O Container Sampied Layer 1 Layer 2 Layer 3
' O Container opened but not Phase OSol. Olig. OSol. Ougq. OSol. OLig.
sampled. Reason: Color - —_—— —_—
Viscosity OL OM OH oL OM gH OL OM gH
- % of Total
L O Container not opened. Volume
Reason: Other
Monitor Reading: Type of Sampie
: O Grab
Sample Method: O Low Concentration O Composite
O High Concentration O Grab-composite
Sampie Date & Time: Sample Identification Organic Inorganic
Sampled by:
Signature(s):
Date Shipped
Analysis: Time Shipped
Lab
Volume

f611/P




Subject Number Page
FIELD DOCUMENTATION SA-6.3 14 of 32
Revision Effective Date
0 03/01/96
ATTACHMENT B-5
SAMPLE LABEL
@ Brown & Root Environmentat  PROJECT:
STATION LOCATION:
DATE: / / . TIME: hrs.
MEDIA: WATER O SOIL O SEDIMENT O o
CONCENTRATION: Low g MEDIUM O HIGH O
TYPE: GRAB J COMPOSITE O :
ANALYSIS 1 PRESERVATION
VOA O BNAs O 0
 PCBs O PESTICIDES O ,E:,‘(’; t?:pf_, <2 g
METALS: TOTAL O DISSOLVED I Naoﬁ topH > 12 g
CYANIDE .3 0
a
Sampled by:
Remarks:

[RE———1
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ATTACHMENT B-6

CHAIN-OF-CUSTODY RECORD FORM
(Original is 8.5 x 11%)

PROJECT NO. PROJECT NAME

SAMPLERS: (Signature)

$TA NO. DATE

STATION LOCATION ——

NOLLYINIWNOOAQ g3ig

weigng

uoIsiney

€9vs

JaqunN

Relinquished by: (Signatwre) Date/Time Recelved by: (Signature) Refinquished by: {Signatwre) Date/Time Receivedby: (Signature)
Refnquished by: (Signature) Data/Time Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature)
Relinquished by: (Signature) Date/Time (lsm :r Laboratory by: om|m-n Remarks:

96/10/€0

oyeq eanoeys

iAo N1}

ebey




Subject

FIELD DOCUMENTAT]QN

Number

SA-6.3

Page
16 of.32

Revision

Effective Date
03/01/96

" ATTACHMENT B-7

CHAIN-QOF-CUSTODY SEAL

e.lmauﬂ_qg

eieq

1V=S Aqolsno

CUSTODY SEAL

Date
Signature

g611/P




Subject Number Page T
FIELD DOCUMENTATION SA6.3 17 of.32
Revision Effective Date
0 03/01/96
ATTACHMENT C-1
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET
GROUNDWATER LEVEL
, A MEASUREMENT SHEET Page __of ___
' PROJECT NAME: " LOCATION:
l PROJECT NUMBER: MEASURING DEVICE:
PERSONNEL: ADJUSTMENT FACTOR:
DATE: ' REMARKS:
, WEATHER CONDITIONS:
BTN wo;f"\‘«

"M to t 0.01 foot.

Signature(s):

NA11 /D




Subject

Number Page
SA-6.3 18 of 32

FIELD DOCUMENTATION
Revision Effective Date
: 0 03/01/96
ATTACHMENT C-2
EXAMPLE PUMPING TEST DATA SHEET
PUMPING TEST DATA SHEET
—“
- ’ Page ___of —_
PROJECT NAME: PUMPING WELL NUMBER:
PROJECT NUMBER: MEASURED WELL NUMBER:
PUMPING TEST: [1] STEP DRAW DOWN TEST []
TEST NUMBER: MONITORING POINT:
METHOD OF MEASUREMENT: DEPTH CORRECTION (ft)
DATE(s): PUMP SETTING (Ft. below monitoring point):
. DISTANCE FROM PUMPING WELL (f) (r): —_—

STATIC HoO LEVEL (ft) (SO)

PUMPING TEST PERFORMED BY:

REMARKS:

ELAPSED
MILUTARY '::.‘::.';‘: WATER LEVEL{ coRRecTION
TIME ey o)
OR sTOP
Min.)

ORAW | W METER :
TOWNOR | mgaDmg |  PUMPNG - WEMARKS
RECOVERY Ga RATE (aPM)

) (Gate.)

SIGNATURE(s):

311/P
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NOILVYINIWNDOQg a=d I
weigng

ATTACHMENT C-3
PACKER TEST REPORT FORM
PROJECT: PROJECTNO.: TESTNO: PAGE - OF —_—
BORING NO.: CASING DEPTH: CONTRACTOR: STATIC WATER LEVEL
TEST INTERVAL: BY: CHECKED: PACKER PRESSURE
Flow Test Cakulated Results TESTCONHGURATION  Fesees oonse
=P {psl)
‘h. ‘h. Flow Rate K - . - . L4 ] - —
TE S VR E ]S ] 6 ] o [ [ T f
LY}
ffoey
. ..M. [{] AR L o
. i ! h ter table. [3 ) | Gy
G LT I o e o v BT e vt e — AT P
40 Gallons = 1 Fe . e | s | wwe | t5see
1p8 « 2.3 ithead s .. 0.000 .0 I o | om
Remarks. . .. 000 | ss0 | awe | amee
™ L2 | 2000 [ e | awe
W, Ol s I e | aeee
00 . 120 ) 0w I a0 | roee

Z
2| 2
gl 3

S ]
°© |w

>
&
[H]

0

3 3

g_ [

[ ]

(@]
HE
2 |8
N [ ]
8 N




EXAMPLE BORING LOG

Subject Number Page
FIELD DOCUMENTATION " SA-6.3 20 of 32
Revision Effective Date
0 03/01/96
. ATTACHMENT C-4

PROJECT NAME:

BORING LOG

PROJECT NUMBER:

. BORING NUMBER:

Page of

DATE:
ORILLING COMPANY: GEOLOGIST:
WATER LEVEL DATA:

No. ane
Trse o RAD | Sampe ( (DeVRe)
Py " Longen | Someence

" Chanes (%
7.3 ae 0% o1 | Resoveryy|

MATERIAL DESCRIPTION

Ay LT %

NOOC .

Remarks

ifs

"When rock coring enter rock brokeness.

CONVERTED TO WELL : — Yes
REMARKS:

— No;

WELL |.D.#:

Signature(s):

19611/P
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GEND
SOIL TERMS

UNIFIED soi CLASGIFICATION (UscCs)

COARSE-GRAINED SORLS

More Then Helf of Matariel LARGER Then No. 200 Sweve Suze

FINE-GRAINED Sons
More Than Half of Materisl ie SMALLER Then No. 200 Sieve Size

FIELD IDEWTIFICATION PROCEDURCS

(Excluding partic L[]

Fitio IDENTEFICAT LON PROCEDURLS
Larger Than 3 Inches ana 8asing Fractions on

E3timated Waights)

(Excluding Particles Larger Than 3 tnches aand 83s1ng Fractions an ey TYPICAL mangs Identtfication Procedures on fraction Smalior than wo. g0 Steve Size sm TIPICAL mangs
G3tinated wetghts
DAY STRENGTH DiLATANCY TOUCHNESS
(Crushing (Reaction to (Consistency near
aurn:t-ruuc-) Shak ing) Plaztic Limig)
QRAVELS LI anaviLS [ wige range In gral Inorgantc s1its and vary rock
(Son(e)>1/0-2 (Low 3 Fines) | substentiel s*wuat: [~} Hone to Slight Qick to Slow Mone - Nour, siity or clayey fias sands ';lh
intermadiate partic) Liquid oMot plasticity.,
Limt <o
Predominantly one size er a Poor sded -sand None Inorgantc clays of tow te mdivn
range of staes oma (-4 .".::.r "n:':':; r;::' Redium to High s::'"r’ Redium [} plasticity, gravelly clays, s
1atermediat . ° 811ty clays, tean clays,
aaviLs Nom-plastic fines (for taentifs.- $11ty gravels poorly oraded o c s .
w/Fines Catien procedures, ses AL) bl P Sheberiee R siatures, Shight to medtum Stow Shione o |.:':=..;:¢'::,f"‘ oroInte siit-clays or
(WIgh X Fines)
Plastic fines (for (dentiff. 8, poorly graded ST A0 Inorgans. n oous tomec
Catien procedures, see ci) & 4nd-c1ay mintarey. cLars 310t to matum | stow to mone 3Nt to nedtum |y fine '“:’."a:h::c:".. athe aiits.
Liquid
t >80
it CLEAN S0 % grain size ane Yall graded sand, gravelt [T b
SO%(e)eisan Low X Fines 1 sreunts of a1 = » 14 . High to Very wigh Nonre ™ Inorganic clays of Nigh pPlasticity,
razeg | P fateparercin ), MLE1e or 8o Fimess " o Letays. ’
Predominantly one size er L]
Poorty gradeq Sands, gravelty sandy, None to very
rangs ¢ * with seve s Redium to H) sh organtc clays of sedium to Mgh
Iaterrediate stzes missing. L0016 o ne rines. oh Slow Ot 10 Redium o slasticity,
SADS W/F InEs Non-plastic Cines (for 1dentery. S0ty sanen Peorly graded sand-gale Nleay L 110% teantified oy coler, odor spongy fee!
(MIGh % Finas) [ cotion procedures, ‘see acr)  Latsturas SIZANIC 301LS | Irequeatly by flbrous terture " T? } e Pt JPest and other organic sons
Plastic fines (for tdentifica- Py Clayey sands, peerly graded Sand-
tiom procedures, pes cLy) clay mintures. .

classifications: sesls Po13e33ing charscteristics of twe IOPs are destgnated by CaBINING Orews symbals.

All stove 81201 on tare chart are U.3. Staadarg.

for oxample, ®-CC, wal) Faded grave)..

S8nd mixture with clay binder,

DENSITY OF GRANULAR SOKLS CONSISTENCY OF CONESIVE Song
OIS IAT oM .’t'sm‘_":“:‘/',"; ComsISTENCY :“n;;:m"": ;’;,':’m"_‘.'fm":;,m FIELO IOEWTEFICATION WETHODS
very Leose 0-4 Very seft Lets than .23 ®to2 €231y pentrateq S$8veral taches by (41113
Loose $-10 soft 0.25 to 0.50 2toq €a11ly penetrateq taveral inches by thuse,
Redium Leese -2 Redtum steCP 0.50 to 1.0 dtoe Can be penetrated Several inches by thus.
Dense 31-80 stire 1.0 ¢to 2.0 o te s Readily Indented by thmd,
Very Demse Over 50 Yery stife 2.0 te 0.0 1% te 30 Readily tadented by thustnal),
Harg Rore thas 4.0 Over 20 Indented with difficulty by thmtnaty.
.
fock yeams
ROCK HARDNESS (FROM CORE SAMPLES) ROCK BROKENESS
Descriptive Terms $CTOwdr tver or Knife Iffects Hamwar €ffects Deicriptive Yorms Abbraviation Spacing
Sofy fast ly couged Crushes when pressed with hammer Very oroken . or.) 0-2=
ediue Seft Can be Gouged Wreaks (one Slow); crundly edges Srokea (or.) PO
Medive Hard Can be scratched Oreahs (one Slow)y sharp odges 8locky m.) 1%.3%
Hard Cannot be scratches reshs conchoidally (several blews)s shorp odnes Rassive n.) 3 -300
Heno 301L sawues . yeves Rocs suwves - ymrs VATER LiveLs
$-2* Split-Barrel sSarple T X-hx (Cﬂml'm.l) Core (-2-1/a~ 0.0.) 12/18
37-3° 0.0. undisturbed Sample -8 (Wireline) core (-3-2/0= e.0.) .
0 - Other amples, Specify ia Remarhs 2 - other Core Sizes, Specify in Remarhy 1271

e 12.6" Initial Level w/Date & Depth

¥ 12.6° Stabilized Leve) w/Date &
_— Oeptn

[72]
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Subject Number Page
FIELD DOCUMENTATION SA-6.3 22 of 32
Revision Effective Date
0 03/01/96
’ ATTACHMENT C-5 .
EXAMPLE OVERBURDEN MONITORING WELL SHEET
BORINGNO.: __
OA . OVERBURDEN
MONITORING WELL SHEET
PROJECT LOCATION | ORiLLER
PROJECT NO. BORING TS
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST METHOD
B ELEVATION OF TOP OF SURFACE CASING : —_—
“————— ELEVATION OF TOP OF RISER PIPE: —_—
=7 STICK - UP TOP OF SURFACE CASING: —_—
GROUND — STICK - UP RISER PIPE ;
\
ELEVATION Al #—— TYPE OF SURFACE SEAL:

41— TYPE OF SEAL:

— 1.0. OF SURFACE CASING:

TYPE OF SURFACE CASING.:

= RISER PIPE 1.D.

TYPE OF RISER PIPE:

$———— S8OREHOLE DIAMETER:

— TYPE OF BACKFILL:

~————— ELEVATION/ DEPTH TOP OF SEAL:

$————— DEPTH TOP OF SAND PACK:

c34————— ELEVATION / DEPTH TOP OF SCREEN:

— TYPE OF SCREEN:

SLOT SIZE x LENGTH:

.D. OF SCREEN:

— TYPE OF SAND PACK:

— ELEVATION / DEPTH BOTTOM OF SAN
TYPE OF BACKFILL BELOW OBSERVAT
WELL:

ELEVATION/ DEPTH BOTTOM OF SCREEN:

S A
OPACK: _____ /

ION

<—————1— ELEVATION/ DEPTH OF HOLE:

19611/P




l Subject

Numb
FIELD DOCUMENTATION ! SA6.3 T ofan
Revision Effective Date
0 03/01/96
ATTACHMENT C-5A :

EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT)

W~

- NN P

. -— e ——

MONITORING WELL SHEET

BORING NO.:

-

PROIJECT

LOCATION

PROJECT NO.

BORING

ELEVATION

DATE

FIELD GEOLOGIST.

DRILLER
ORILLING
METHOD
DEVELOPMENT
METHOD

: Ground
; Elevation

Flush mount
surface cosing
with lock

" ELEVATION TOP OF RISER:

—~TYPE OF SURFACE SEAL:

—TYPE OF PROTECTIVE CASING:

.0. OF PROTECTIVE CASING:

—~DIAMETER OF HOLE:

—TYPE OF RISER PIPE:

RISER PIPE 1.D.:

—TYPE OF BACKFILL/SEAL:

~0EPTH/ELEVATION TOP OF SAND:

OEPTH/ELEVATION TOP OF SCREEN:

...
A
tenn

TYPE OF SCREEN:

SLOT SIZE x LENGTH:

[~ TYPE OF SAND PACK:

OIAMETER OF HOLE IN BEDROCK:

OEPTH/ELEVATION B80OTTOM OF SAND:
— OEPTH/ELEVATION BOTTOM OF HOLE:

—OEPTH/ELEVATION BOTTOM OF SCREEN:

BACKFILL MATERIAL SELOW SAND:

2 RS ec
ACFRL: LTV,

#1/P




Subject . Number Page
IELD DOCUMENT ATION SA-6.3 24 of 32 —I
Revision Effective Date
0 03/01/96 —I
ATTACHMENT C-6 :
EXAMPLE CONFINING LAYER MONITORING WELL SHEET
BORING NO.:
CONFINING LAYER
_— MONITORING WELL SHEET
i ' DRILLER
PROJECT LOCATION DRILLLIENG
PROJECT NO. BORING METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST. METHOD
<+ ELEVATION OF TOP OF SURFACE CASING : —_—
|___——1— ELEVATION OF TOP OF RISER PIPE: —_
1 ELEVATION TOP OF PERM. CASING:
| TYPE OF SURFACE SEAL: R
GROUND o
ELEVATI] 1.D. OF SURFACE CASING:
= =\ 2 R TYPE OF SURFACE CASING.
— RISER PIPE I.D,
TYPE OF RISER PIPE:
— BOREHOLE DIAMETER:
— PERM. CASING 1.D.
TYPE OF CASING & BACKFILL:
CONFI <= ELEVATION/ DEPTH TOP CONFINING LAYER:
CAYER ELEVATION / DEPTH BOTTOM OF CASING: T
ELEVATION/ DEPTH BOT. CONFINING LAYER: ———————
—_—
— BOREHOLE DIA. BELOW CASING:
7 TYPE OF BACKFILL: -
T~ cEVATIONTS EPTH TOP OF SEALS
TYPE OF SEAL: : -
+————1— DEPTH TOP OF SAND PACK:
\
; [ ELEVATION/DEPTH TOP OF SCREEN: —_—
- TYPE OF SCREEN: :
y : TYPE OF SAND PACK:
T — ELEVATION / DEPTH BOTTOM OF SCREEN: —_—
| ELEVATION/ DEPTH BOTTOM OF SAND PACK: —_—
TYPE OF BACKFILL BELOW OBSERVATION
WELL:
31— ELEVATION/ DEPTH OF HOLE: ’ —_——

611/P



Subject
Number P e —
FIELD DOCUMENTATION SA%6.3 P a5 ot
Revision Effective Date
0 | 03/01/96
I ATTACHMENT C-7 '
EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL
_ BORING NO.:
BEDROCK
, MONITORING WELL SHEET
) s OPEN HOLE WELL
. ' DRILLER
PROJECT LOCATION
, PROJECT NO. BORING a:zl':!':llgg
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST METHOD
< ELEVATION OF TOP OF CASING: —_—
STICK UP OF CASING ABOVE GROUND
SURFACE: —_—
GROUND :
ELEVATION £ ™o rvpE OF SURFACE SEAL:
o
- 1.D. OF CASING:
— TYPE OF CASING:
TEMP. / PERM.:
.
— DIAMETER OF HOLE:
To.r | ~ TYPE OF CASING SEAL:
== _TH.' 4= DEPTH TO TOP OF ROCK: ———
m i i —— DEPTH TO BOTTOM CASING:
M3 O|=Em '
" > DIAMETER OF HOLE INBEDROCK: —______
DESCRIBE IF CORE/ REAMED WITH BIT:
DESCRIBE JOINTS IN BEDROCK AND DEPTH:
ml =
i = 1 ELEVATION / DEPTH OF HOLE: /
‘-__v

f11/p




VULBCT N b
FIELD DOCUMENTATION R SA-6.3 e 26 of 32
Revision Effective Date
0 03/01/96
ATTACHMENT C-8

EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK

R L

' BEDROCK
MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK

BORINGNO.: ___

PROJECT

PROJECT NO.

ELEVATION

FIELD GEQOLOGIST.

DRILLER

LOCATION
BORING

DRILLING

METHOD

DATE DEVELOPMENT

METHOD

GROQUND

ELEVATION <

!

ELEVATION OF TOP OF SURFACE CASING:
STICK UP OF CASING ABOVE GROUND

SURFACE: .

—— ELEVATION TOP OF RISER:
— TYPE OF SURFACE SEAL:

—— |.D. OF SURFACE CASING:
~— DIAMETER OF HOLE:

- RISER PIPE 1.D.:
TYPE OF RISER PIPE:

4| ELEVATION/DEPTH TOP OF SEAL:

:"IE |

T

TYPE OF BACKFILL;

< ELEVATION/DEPTH TOP OF BEDROCK:
— TYPE OF SEAL:

— ELEVATION/DEPTH TOP OF SAND:
— ELEVATION/DEPTH TOP OF SCREEN:
TYPE OF SCREEN:

SLOT SIZE x LENGTH:

L.D. SCREEN:

— TYPE OF SAND PACK:

— OIAMETER QF HOLE IN BEDROCK:
CORE/ REAM:

—— ELEVATION/DEPTH 8OTTOM SCREEN:
ELEVATION/ OEPTH BOTTOM OF HOLE: _

q
7 \

511/P




l Subject

Numoer Page
FIELD DOCUMENTATION SA-6.3 27 ot 32
Revision Effective Date
(1} 03/01/96
ATTACHMENT C-8A
EXAMPLE BEDROCK MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK (FLUSHMOUNT)
BORING NO.:
. BEDROCK -
@ MONITORING WELL SHEET
. WELL INSTALLED IN BEDROCK
PROJECT: LOCATION: DRILLER:
PROJECT NO.: BORING: pRLLING
ELEVATION: DATE: DEVELOPMENT
FIELD GEOLOGIST: METHOO:
Ground
Tﬂ"""m\ _———I~ELEVATION TOP OF RISER: —_—
o s
: 7~ ~1~TYPE OF SURFACE SEAL:
Flush mount
surface casing TYPE OF PROTECTIVE CASING:
- with lack A I.0. OF PROTECTIVE CASING:
% ~DIAMETER OF HOLE:
% ~TYPE OF RISER PIPE:
% RISER PIPE 1.D.:
Z —TYPE OF BACKAILL/SEAL:
/ DEPTH/ELEVATION TOP OF BEDROCK: —_—
Top of Reck .
% DEPTH/ELEVATION TOP OF SAND: —
Depth /Elevation N '
Static Water Leves .:
(Approx.) - .
: = DEPTH/ELEVATION TOP OF SCREEN: _—
TYPE OF SCREEN:
g SLOT SIZE x LENGTH:
TYPE OF SAND PACK:
DIAMETER OF HOLE IN BEDROCK:

—DEPTH/ELEVATION BOTTOM OF SCREEN: S
2° PVC Trop DEPTH/ELEVATION BOTTOM OF SAND: —_—
Below Screen —OEPTH/ELEVATION BOTTOM OF HOLE: —_—r

DACKFILL MATERIAL BELOW SANO:____
ACTRL: 1670\ 0KCL \MCDIN_Swe \
— \_

11,pP




Number Page '
SA-6.3 28 of 32

Subject
FIELD DOCUMENTATION
Revision Effective Date
0 03/01/96 —’
ATTACHMENT C-9

EXAMPLE TEST PIT LOG

| TEST PIT LOG

TEST PIT NO.;

PROJECT:
PROJECT NO

DATE:

LOCATION:

FIELD GEOLOGKT:

MATERIAL DESCRIPTION

oOT% | Cramas (Soii Density/ Consistency, Color)

REMARKS

Test Pt Cross Secton and/or Man view

REMARKS

PHOTO LOG

TESTPIT

PAGE .OF

311/P
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INSTRUMENT NAME / MODEL :

EQUIPMENT CALIBRATION LOG

JOB NAME ;
———
MANUFACTURER : JOB NUMBER :
CALIBRATION INITIAL STANDARDS PROCEDURE

SETTINGS

907 NOLLYHENYD LNIWdINDI T1dvxa

Q LNIWHOV.LLY

NOLLYLNIWNOOAa q13id

weigng

uoisiney

£'9-vg

JoquwinN

8)eq eAnsay3

96/10/€0
2ejo 62

ebey




Subject Number Page
FIELD DOCUMENT. ATION SA-6.3 . 30 of 32
Revision Effective Date
0 03/01/96
ATTACHMENT E

EXAMPLE DAILY ACTIVITIES RECORD

VITIES RECORD

—— LOCATION

JCLIENT- ARRIVAL TIME JOB NO.

DATE DEPARTURE TIME

ICONTRACTOR DRILLER

BORING NO- HNUS REPRESENTATIVE

%
. { PREVIOUS| CUMULATIVE
ITEM QUANTITY| QUANTITY] TOTAL QUANTITY
ESTIMATE{ TODAY JQUANTITY| TODATE

COMMENTS:
APPROVED BY:
HNUS FIELD REPRESENTATIVE DRILLER OR REPRESENTATIVE ~

611/P




Subject Number Page

FIELD DOCUMENTATION SA6.3 31 ot 32
Revision Effective Date
0 03/01/96
ATTACHMENT F
FIELD TRIP SUMMARY REPORT
PAGE 1 OF 2

SUNDAY
Date: Personnel;
Weather: Onsite:
Site Activitles:
MONDAY
Date; Personnel:

- Weather: Onsjte:

" Site Activities:

TUESDAY
Date: Personnel:
Weather: Onsite;
Site Activities:
WEDNESDAY
Date: Personnei:
Weather: Onsite:
Site Activities:

k11/P




Tuject I Number

FIELD DOCUMENT ATION 32 of 32

Page
SA-6.3

03/01/96

I Revision I Effective Date

L

ATTACHMENT F
PAGE 2 OF 2
FIELD TRIP SUMMARY REPORT

THURSDAY
Date: Personnei:

Weather: : Onsite:

Site Activities:

FRIDAY
Date: Personnej:
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1.0 " PURPOSE
The purpose of this procedure is to provide guidelines regarding the appropriate procedures to he
followed when decontammating drilling equipment, monitoring well materials, chemicai sampling
equipment and field analytical equipment.
2.0 SCOPE i

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

3.0 GLOSSARY

ination of equipment when sampling for trace levels of inor_ga_nics,_a 10% solution
ized water should be used., Due to the leaching ability of nitric acid, it should not
be used on stainiess steel.

Alconox/Liguinox - A brand of phosphate-free laboratory-grade detergent.

Deionized Water - Deionized (analyte free) water is tap water that has been treated by passing through
a standard deionizing resin colymn, Deionized water should contain no detectable heavy metals or other
inorganic compounds at or above the analytical detection limits for the project.

Acid - For decontam
of nitric acid in deion

Potable Water - Tap water used from any municipal water treatment system. Use of an untreated
potable water supply is not an acceptable substitute for tap water.

4.0 RESPONSIBILITIES

Project Manager - Responsible for ensuring that all field activities are conducted In accordance with
approved project plan(s) requirements,

Field Operations Leader FOL) - Responsible for the onsite verification that all fielc} act_ivities are
performed in complianc with approved Standards Operating Procedures or as otherwise dictated by
the approved project plan(s).

5.0 PROCEDURES

To ensure that analytical chemicaj results reflect actual contaminant concentrations present at sampling
locations, the varioys drilling equipment ang chemical sampling and analytical equipment used to acquire
the environment sample must be Properly decontaminated. Decontamination minimizes the potential for
Cross-contamination between sampling locations, and the transfer of contamination off site.

9611/P
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5.1 ’ Drilling Equipment

Prior to the initiation of a drilling program, all drilling equipment involved in field sampling activities shail
be decontaminated by steam cleaning at a predetermined area, The steam cleamqg procedure shalil be
performed using a high-pressure Spray of heated potable water producing a pressurized stream of steam.
This steam shall be Sprayed directly onto all surfaces of the various equipment which might contact

environmental samples. The decontamination procedure shail be performed until all equipment is free”

of all visible potential contamination (dit, grease, oil, noticeable odors, etc) In addition, this

between borings. Where PVC well casings are to be installed, decontamination is not required if the
manufacturer provides these casings in factory-sealed, protective, plastic sleeves (so long as the
protective packaging is not Compromised until immediately before use).

The steam cleaning area shail be designed to contain decontamination wastes and waste waters and can

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 decontaminatipn area. Alternately,
a lined sloped pad with 3 collection pump installed at the lower end may be permissible, Thg location
of the steam cleaning area shail be onsite in order to minimize potential impacts at certain sites,

Guidance to be used when decontaminatlng drilling equipment shall include:

L As a general rue, any part of the drilling rig which extends over the borehale, shall be
steam cleaned. .

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

o The drilling rig, all rods and augers, and any other potentially contaminatgd equipment sh.au
be decontaminateq between each well location to prevent cross contamination of potential
hazardous substances.

5.2 Samgling Equipment

5.2.1 Bailers and Bailing Line

The potential for Cross-contamination between sampling points through the use of a common baileu" or
Its attached line is high unless strict Procedures for decontamination are followed. For this reason, it Is
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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 initiaj sampling and after each successive sampling point, the bailer rqust be decontaminated.
The following steps are to be performed when sampling for organic contaminants. Note: contract-
specific requirements Mmay permit afternative procedures.

° Potable water ringe

° Alconox or Liquinox detergent wash .
Scrubbing of the ling and bailer with a scrub brush (may be required if the sample point is
heavily contaminateq with heavy or extremely viscous compounds)

Potable water ringe

Rinse with 10 percent nitric acid solution’

Deionized water ringe

Pesticide-grade isopropanoi (unless otherwise required)

Pesticide-grade hexane rinse™

Copious distilled/Deionized water rinse

Alr dry

If sampling for volatile organic compounds (VOCs) only, the nitric acid, isopropanol, ‘anq hefcane rinses
may be omitted. Only reagent grade or purer solvents are to be used for decontamination. When
solvents are used, the bailer Mmust be thoroughly dry before using to acquire the next sample.

In general, specially purchased Pre-cleaned disposable sampling equipment is not decontaminatec_! (nor
is an equipment rinsate blank collected) so long as the supplier has provided certification of cleaniiness.
If decontamination is performed on severa bailers at once (i.e., In batches), bailers not iImmediately used
may be compietely wrapped in aluminum foif (shiny-side toward equipment) and stored for future use.

It is recommended that clean, dedicated braided nylon or polypropylene line be employed with each
baiier use.

5.2.2 Sampling Pumps

one sampling point, they must be decontaminated prior to 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.

" Due to the leaching ability of nitric acig on stainless steel, this step is to be omitteg tfa stainless
steel sampling device is being used and metals analysis is required with detection limits less than
approximately 50 ppb. - . - e

" If sampling for Pesticides, PCBs, or fyels.
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An addttional problem is introduced when the pump relies on absorption of water via an inlet or outlet
hose. For organic sampling, this hose should be Teflon. Other types of hoses leach organics (especially
phthalate esters) into the water being sampled 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 shouid be used. It Is preferable that these types of pumps not be
used for sampiing, only for purging.

5.2.3 Fiitering Equipment

For the in-line filter, decontamination is not required since the filter cartridge is disposable,. however, th.e
cartridge must be disposed of in an approved receptacle and the intake and discharge lines must still
be decontaminated or replaced before each use. '

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 paragraphs describing the
decontamination of bailers. (Note: Varieties of both of these systems come equipped from the
manufacturer with Teflon-lined Surfaces for those that would come into contact with the sample. These
filtration systems are preferred when decontamination procedures must be employed.)

524 Other Sampling Equipment

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

5.3 Fleld Analytical 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

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

5.3.2 Probes
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5.4 Waste Handling

For the purposes of these procedures, contaminated materials are defined as any byproducts of field
activities that are Suspected or known to be contaminated with hazardous substances. These byproducts
include such materials as decontamination solutions, disposable equipment, drilling muds, well-
development fluids, ang spill-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 to 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, transportation, or disposal. In addition, there may
be state regulations that govem the disposal action. This procedure exclusively describes the technicaj j

The plan documents for site activities must include a description of control procedures for contaminated " -
materials. This planning strategy must assess the type of contamination, estimate the amounts that
would be produced, describe containment equipment and procedures, and delineate storage or disposal
methods. As a general policy, it is wise to select investigation methods that minimize the generation of
contaminated spoils, Handling and disposing of potentially hazardous materials can be dangerous and
expensive. Until sample analysis is complete, it is assumed that ail produced materials are suspected

of contamination from hazardoys chemicals and require containment.

5.5 Sources of Contaminated Materials and Containment Methods
=—————onlaminated Materials and Containment Methods

5.5.1 Decontamination Solutions

All waste d
associated with the site unless there are analytical or other data to the contrary. The waste solution
volumes could vary from a few gallons to several hundred gallons in cases where large equipment
required cleaning.

Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent containers) that can
be sealed until uitimate disposal at an approved facility. Larger equipment such as backhoes and

5§.5.2 Disposable Equipment

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

5.5.3 Drilling Muds and Well-Development Fluids

Drilling muds and well-development fluids are materials that may be used in groundwater monitoring well
installations. Their proper use could result In the surface accumulation of contaminated liquids and muds
that require containment. The volumes of drilling muds and well-development fluids used depend on weil
diameter and depth, groundwater characteristics, and geologic formations. There are no simpie
mathematical formulag available for accurately predicting these volumes. It Is best to rely on the
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experience of reputable well drillers familiar with local conditions and the well lnstal!ation techniques
selected. These individuals should be able to estimate the sizes (or number) of containment Structures

required. Since guesswork is involved, It is recommended that an slight excess of the estimated amount
of containers required will be availabje,

Drilling muds are mixed and stored in what is commonly referred to as a mud pit. This mud pit cr:.msi'sts~
of a suction section from which drilling mud is withdrawn and pumped through hoses, down the dril pipe
to the bit, and back up the hole to the ssttling section of the mud pit. - In the settﬂn_g section, the mud’s
velocity is reduced by a screen and severaj flow-restriction devices, thereby allowing the well cuttings
to settle out of the mud/fluid. )

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 compiete, the
contents of the above-ground tank are likewise shoveled or pumped into drums, and the tank is cleaned
and made available for itg next use.

When the above-ground tank or the in-ground pit is used, a reserve tank or pit shquld be located at the
site as a backup System for leaks, spills, and overflows. In either case, surfacg drgmage should 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 baileg to produce clear water, substantially less volume and weight of fluid resuit than
when backwashing or high-velocity jetting is used.

5.5.4 Spill-Contaminateq Materials

5.6 Disposali of Contaminated Materials

Actual disposal techniques for contaminated materials are the same as those for.any hazardoys
substance, that is, incineration, landfilling, treatment, and so on. The problem centers around the

't /P

e ——— 3




Subject Number Page
DECONTAMINATION OF WASTE SA-7.1 8 of g
EQU]PMENT AND WASTE HANDUNG Revision Effective Date —’

2 03/16/98

assignment of responsibility for disposal. The responsibility must be determined and agreed upon by
all invoived parties before the field work starts. If the site owner or Mmanager was involved in activities

that precipitated the investigation, it seems reasonable to encourage his acce
obligation. In instances where a responsible party cannot be identified, this responsibility may fall on the

public agency or private organization investigating the site.

should be evaluated for use ag long-term storage structures. Also, other site conditions such as drainage
control, security, and soii type must be considered so that proper storage is provided. onsite storage
is expected, then the containment structures should be specifically designed for that purpose.

6.0 REFERENCES

Brown & Root Environmental: Standard Operating Procedure No. 4.33, Control of Contaminateqd
Materiai.
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, ATTACHMENT A

, TWO TYPES OF MUD PITS USED IN WELL DRILLING
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STANDARD FIELD FORMS



AS A MINIMUM, TEE FOLLOWING ITEMS MUST
BE INCLUDED IN THE FIELD LOGBOOK

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

o Each page must be sequentially numbered, dated, signed and the project
number must be written ¢ the top of each page. No bilank pages.

o List the time of arrivai at work site, xm.i the names of all BRE persoanel

o State the level of personal protection required (levei D, levei D mod. , level C, etc.)
0 Designation of the Field Team Leader znd 2 Site Safety Officer.

o State that a Site Safety Meeting/Briefing was conducted and who was pres.:nt.

o List weather conditions and update as necessary.
”

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

o List Subcontractor(s) present at the site and time of arrivais to the site, list
ail heavy equipment (such as drilling rig, back hoe, jackhammer, ete..).

o List name(s) and time(s) of arrival/departure of anyone visiting the site (such
1s BRE or subcontractor personnel, Client, reguiators, inspectors.....)

0 Describe the method of decontamination for drilling tools, ?liifm and other
equipment. Site the reference(s) that you use for decontamination ( ie., In
sccordance with Secrion $ of BRE's FDEP -spproved CompQAP, ete..)

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 logPook. Ideacify
field instruments used by model number and LD. number or serial number.

0 A physical description of all samplies must be recorded. Gi.ve location of sampies,
borcholes, etc.. A disgram or map would be most appropriate.

0 Describe the conditioa of the site prior to departure (such as weils locked, pump
operational, diffused serator down, barricades properly located, borehoies property
sbandoned, etc....)

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

0 Reference all field forms that are used.

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

Ammold . Dmb%//

District Manager of Quality Assu
February 2, 1995
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DAILY ACTIVITIES RECORD
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PROJECT NAME: ‘ " PROJECT NUMBER:
CLIENT: - LOCATION:
DATE: ARRIVAL TIME:
B&RE PERSONNEL: DEPARTURE TIME:
CONTRACTOR: DRILLER:
PREVIOUS CUMULATIVE.-
ITEM QUANTITY QUAN“JY . TOTAL QUANTITY
ESTIMATE TODA QUANTITY TO DATE
COMMENTS:
APPROVED BY:
B&RE REPRESENTATIVE DRILLER

DATE:




No

GROUNDWATER LEVEL MEASUREMENT SHEET
_\.—’-\

R o S R T VAR G S e e o it G S R o o
Project Name: 1 Project No.:
Location: Personnel:
Weather Conditions: Measuring Device:
Tidally Influenced: Yes No Remarks:
Well or Elc;vation of Total Water Level [Thickness of Groundwater
Piezometer Date Time | Reference Point{ Well Depth {Indicator Readin [Free Produc Elevation Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*

* All measurements to the nearest 0.01 foot

Page of




LOW Flow Purge Data Sheet N Welero.:‘

S SN\

PROJECT: f DATE:

PROJECT NUMBER: - WEATHER:

SITE: - PERSONNEL:

Well Screen Depth: 1 ft. Pump Type/Materia): _ Tide Cycle: | High @
Initial Water Level: @ hrs. | Pump Intake Depth: [] Low@

Total Purge Volume= (gal / L)Drawdown + Tubing Volume= (gal L) [ 1 NotAffected

Time | Water Level| Volume Flow Rate Temp pH pCon| DO Turbidity Salinity] Eh
feet below TOC mL ml/min °Cc mS/cm | mg/L NTU % mvVv

Comments

Ll

T

aEENENE

Remarks:

Page __ of
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GROUNDWATER SAMPLE LOG SHEET

Project Site Name: Sample iD No.:
Project No.: Sampie Location:
Sampled By:
Domestic Weil Data C.0.C. No.:
Type of Sample:

(]

[ ] Monitoring Well Data
[ ] Other Well Type:

[ ] QA Sample Type:

" [ ] Low Concentration
[ ] High Concentration

Color pH S.C. Temp. Turbidity Salinity Eh
mS/cm ] NTU mv

Time:
Method:

[ Turbidity Salinity

Method: Initial
Monitor Reading (ppm): 1
Well Casing Diameter: 2
Well Casing Material: ) 3
Total Well Depth (TD):
Static Water Level (WL):
One Casing Volume(gal/L):
Start Purge (hrs):
End Purge (hrs);
Total Purge Time (min):
Total Vol. Purged (galiL):

~SAMPLE COLLECTION INFORMATION =
Analysis Preservative Container Requirements Collected

OBSERVATIONS / NOTES

Clrcle if Applicable: . Signature(s):
MS/MSD Dupiicate ID No.:

i



SOIL & SEDIMENT SAMPLE LOG SHEET -

®

Page___of
Project Site Name: Sample ID No.:
Project No.: Sample Location:
Sampied By:

[1 Surface Soil C.O.C. No.:

[} Subsurface Soii

] Sediment Type of Sample:

[ Other: {1 Low Concentration

{l High Concentration

] QA Sample Type:

Date: _ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:
[Monitor Reading (ppm):
COMPOSITE:SAMPLEDATA:

Date: Time Depth Color

Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings
(Range in ppm):

SAMPLE COLLECTION INFORMATION::..
Analysis Container Requirements Collected Other
 [oBSERVATIONS 7 NOTES: N YV IR
‘JCircie if Applicable: : o - | Signature(s):
MS/MSD Duplicate ID No.;




EQUIPMENT CALIBRATION LOG SHEET

JOB NAME/NUMBER: INSTRUMENT NAME/MODEL:
SITE NAME: MANUFACTURER:
LOCATION: SERIAL NUMBER:
Date of Time Performed Calibration Standard Instrument Setting Instrument Reading Remarks/
Calibration by Span/Conc Lot Number/ Pre- Post- Pre- Post- Comments
P i Exp. Date Calibration Calibration Calibration Calibration

Page __ of -
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AT

(m.'éé" EZJ 1y Brown & nouot Stee MANAuCR: ' SHIPPED 10: PAGE __OF _
T Environmentai PROJECT NAME:
455 FAIRWAY ORIVE, SUITE 200 PROJECT NO.: ODE:
DEERFIELD BEACH, FLORIDA 33441 BRE NoO. CODE:
(305) 570-5885 (305) 570-5974 (FAX) P.0. NO.: (LABORATORY NAME, CITY)
HAIN OF CUSTODY RECORD LABORATORY ANALYSIS
MPLED BY (PRINT): SAMPLE | ';;‘ES/ / / / / / CISTANDARD TAT 0 Rust
1YPE ~3 N 24 IR, .
MPLER SIGNATURE: ——| E| & 2§/ D2 1m Qs ir.072 1007 o
- N $ &7/ RESULIS DUE DATE:
"’(‘0 DATE | TIME SAMPLE IDENTIFICATION S|k Py 28 .
Y d COMMENTS:
TOTAL NUMBER OF CONTAINERS
- BOINES RELINQUISHED BY (SIGNATURE) SEAL INTACT? DATE: EMPTY BOTILES RECEIVED BY SIGNATURE) SEAL INTACT? DATE:
YES H/A T ume: @ YES N0 N/A | ———
OUISHED DY (SIGHATURE) SEAL 1I1ACTT DAIE: RECEIVED BY (SIGNATURE) SEALWIACH o
YES N0 N/A | ) YES N0 N/A [ ——
GHSHED BY (SIGHA IURE) SEAL NTACIT  |omrcs RECEIVED BY (SIGNAJURE) SELWIACTT |oave T
YES N/A L ue: YES  NO N/A |G
"CIALL INSTRUCTIONS: LABORATORY REMARKS:
f COMTAINERS PRECLEANED BY:
JARE ) LABORATORY [JMANUFACTURER METHOD OF SINPMENT; BILL OF LADING NO.:
LY EXECUTED COPY SAMPLING TEAM: RECEIVED FOR LABORATORY
{ RECEIVING LABORATORY COPY BY (SIGHAURE): No. 025 7
AUPLERS COPY/QA COPY

0an SITE HINAGIRS' COPY

DATE:

nae:



SOUTHNAVFAC

LOG OF BORING

Psge of

PROJECT NO:

PROJECT NAME:

PROJECT LOCATION:

DATE DRILLED:

DRILLING COMPANY:

SURFACE ELEVATION: Feet

BORING DIAMETER: Inches

DRILLING ME THOD:
DRILLING RIG: GEOLOGIST:
. PID (ppm) o
zoluE & g g GEOLOGIC DESCRIPTION )
vt @ | »n 2 i | = ”
gelzz | 2|81 E|2|N|E|a Density/Consistency, Hardness, Color WELL DIAGRAM
e wz | S| e|(N|6 |9 & a8
|5 o g g g 1
G
104
15—
20—
25—
30
351
40




@ SouT ~ OVERBURDEN -
HNAVFAC 1 ONITORING WELL SHEET

PROJECT LOCATION g::&f::cs
PROJECT NO. , BORING ' METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST. METHOD
“— ELEVATION OF TOP OF SURFACE CASING —_—
<———{— ELEVATION OF TOP OF RISER PIPE: —_—
<4——T— STICK - UP TOP OF SURFACE CASING: _
GROUND — STICK - UP RISER PIPE :
ELEVATION £  TYPE OF SURFACE SEAL: |
— {.D. OF SURFACE CASING:
TYPE OF SURFACE CASING:
%
% ?f RISER PIPE I.D.
9 b TYPE OF RISER PIPE:
u
7
-
% ¢<—— BOREHOLE DIAMETER:
n
é 4 TYPE OF BACKFILL:
1 7
7
<————1— ELEVATION/ DEPTH TOP OF SEAL: -/
<+———— TYPE OF SEAL:
¥ ———— DEPTH TOP OF SAND PACK:
L+ ELEVATION / DEPTH TOP OF SCREEN: /
- — TYPE OF SCREEN:
- SLOT SIZE x LENGTH:
= 1.D. OF SCREEN:
= — TYPE OF SAND PACK:
— ELEVATION / DEPTH BOTTOM OF SCREEN: -/
— ELEVATION / DEPTH BOTTOM OF SAND PACK: /
TYPE OF BACKFILL BELOW OBSERVATION '
WELL:
o ile—— 1 FLEVATION/DEPTH OF HOLE: -y




ORING NO.:

BEDROCK T
(52 MONITORING WELL SHEET
=2 SOUTHNAVFAC WELL INSTALLED IN BEDROCK
PROJECT LOCATION ORILLING
PROJECT NO. BORING : METHOD
ELEVATION DATE DEVELOPMENT

il

— STICK UP OF CASING ABOVE GROUND

FIELD GEOLOGIST. METHOD
— ELEVATION OF TOP OF SURFACE CASING:

SURFACE:
R
SLE%i':%N — ELEVATION TOP OF RISER:
Q A — TYPE OF SURFACE SEAL:

(3
N

.‘% .

./
Z
7
.f

—— |.D. OF SURFACE CASING:

AN
NN

<+——— DIAMETER OF HOLE:

RN

M

— RISERPIPEL.D.:
TYPE OF RISER PIPE:

Y

N
N\

A\

— TYPE OF BACKFILL:

NN
MM

A

ELEVATION/DEPTH TOP OF SEAL:
¢— ELEVATION/DEPTH TOP OF BEDROCK:

NN

NI

— TYPE OF SEAL:

— ELEVATION/DEPTH TOP OF SAND:

—— ELEVATION / DEPTH TOP OF SCREEN: /

TYPE OF SCREEN:

SLOT SIZE x LENGTH:

I.D. SCREEN:

— TYPE OF SAND PACK:

DIAMETER OF HOLE IN BEDROCK:

CORE/REAM:

— ELEVATION/ DEPTH BOTTOM SCREEN: /

ELEVATION/C3PTHBOTTO! CF “OLE: o




ownAlNGg NU.:

Y, CONFINING LAYER _

=2 SOUTHNAVFAC MONITORING WELL SHEET
PROJECT LOCATION L
PROJECT NO. BORING : METHOD
ELEVATION DATE . DEVELOPMENT | )
FIELD GEOLOGIST. . 'METHOD
ELEVATION OF TOP OF SURFACE CASING : ——
| ELEVATION OF TOP OF RISER PIPE: -
|~ ELEVATION TOP OF PERM. CASING: -
| TYPE OF SURFACE SEAL: _
GROUND 1.D. OF SURFACE CASING:
ELEVATION o | "~ TYPE OF SURFACE CASING:
1
/
t22 L RISER PIPE I.D.
1% TYPE OF RISER PIPE: -
' -
?/ — BOREHOLE DIAMETER: ECIEE
PERM. CASING 1.D.
TYPE OF CASING & BACKFILL:
4 ELEVATION/DEPTH TOP CONFINING LAYER: /
CO&FY"E';‘NG g ELEVATION / DEPTH BOTTOM OF CASING: /[
|~ ELEVATION/DEPTH BOT. CONFINING LAYER: /
N ——1— ELEVATION/DEPTH TOP OF SEAL: | /
TYPE OF SEAL: .

g & DEPTH TOP OF SAND PACK:

T ELEVATION/DEPTH TOP OF SCREEN: /
TYPE OF SCREEN:

TYPE OF SAND PACK:

— BOREHOLE DIA. BELOW CASING:
e ——

— ELEVATION/DEPTH BOTTOM OF SCREEN: _

oS ELEVATION/DEPTH BOTTOM OF SAND PACK: ——L
TYPE OF BACKFILL BELOW OBSERVATION
WELL:

b ™ YL ATIINAR I INSCAOTLI AP 117N
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SOUTHNAVFAC
WELL ABANDONMENT FORM

Facility Name:
Site Name:

Site Number: ' . Date(s) Abandoned:

Well Number: Well Depth:
Well Diameter: Screen Length:

Well Location:
Reason for Abandonment:

Abandonment Contractor:

Method of Abandonment("-
Grout in Place: Pull and Grout:

Overdrill and Grout: Other (Expiain):

Type and Amount of Grout and Date(s):

Final Surface Conditions:

Additionai Notes/Comments:

Inspected by (Contractor): Date:

Approved by (Navy Representative: Date:

™ Note that abandonment may be subject to state and local requirements in addition to federal
requirements. These requirements should be incorporated into the abandonment process, and additional
information provided in the Additionaj Notés/Comments section of this form.
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