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STATEMENT OF QUALIFICATIONS I

Mr. Bob Culbertson. Mr. Culbertson has more than 30 years of experience in all aspects of
HTRW-related environmental protection and restoration. For the past 16 years, he managed
multitask, multidiscipline HTRW projects covering preremediation, remediation planning, and
remediation under CERCLA, RCRA, NEPA, CWA, and CAA regulations, including TOs on
OE/UXO, RCWM, and LLRW sites. During these 16 years, Mr. Culbertson successfully
managed the execution of over $315M on 8 programs for the Army, Navy, Air Force, and EPA,
using both FFP and cost reimbursable contract types. These projects were conducted in EPA
Regions 1, 2, 3,4, 5,6, 8,9, and 10. To cost effectively manage the efforts and resources of staff
from multiple Shaw and subcontractor offices, Mr. Culbertson established and managed a
Program Management Office within Shaw’s Knoxville office. He assembled a team and
developed operating procedures to ensure consistency across all task orders in the areas of safety,
technical quality, cost, scheduling, reporting, procurement, regulatory interface, and contract
administration.

Mr. Timothy Leahy. Mr. Leahy is a Project Manager with 16 years of experience in the
environmental field. His experience includes management of large crews, including
subcontractors, on multiple CERCLA and RCRA projects. He currently manages Shaw’s
remediation projects at Radford Army Ammunition Plant (RFAAP). These projects have a
similar scope to the current solicitation and entail the removal and disposal of contaminated soil
at three sites.

Mr. Leahy also managed RFAAP's first EPA-approved interim measures work plan. The field
portion of the removal action involved the demolition, segregation, and disposal of a former
cadmium plating facility, and was completed on schedule and under budget. He has also
successfully managed a quarterly groundwater monitoring program for the past 5 years at Indian
Head, where he has been responsible for all aspects of the project, including development of
technical and cost proposals, financial and technical management, and reporting to the client.
Throughout his career, Mr. Leahy's ability to integrate his technical knowledge with his project
management skills has allowed him to develop unique, cost-effective solutions to the challenges
of environmental remediation projects.

As a Project Manager for Radford Army Ammunition Plant, Radford, VA. Mr. Leahy is
responsible for budgetary and technical management of a variety of tasks including RCRA
Facility Investigations and Corrective Measures Studies in support of Radford's RCRA Permit,
contract compliance and administration, preparation and review of daily production and usage
rates, tracking and reviewing project finances, and client and regulatory interface. Also
conducting Remedial Investigations/Feasibility Studies, expedited removal actions, and a
facility-wide groundwater study in karst terrain.

Mr. Doug Schicho, P.E. Mr. Schicho is a Professional Engineer and chemist with over 16 years
of environmental remediation experience including over 4 years working at MMRP sites. He
provides technical support for a variety of projects, and has worked on over 280 sites for the Air
Force, Army, and Navy and is familiar with all aspects of the CERCLA and RCRA processes.
He has authored multiple feasibility studies, proposed plans and records of decision, and planned
and documented closure of over 30 sites. His MMRP experience includes work on 37 Modified
CSE Phase I, managing investigation work at eight small arms ranges (pistol, rifle, and trap/skeet
ranges) and a variety of cohorts (OB/OD sites, ordnance testing areas, a grenade range, a mortar
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range, and an air to ground gunnery range). He has extensive experience in sampling MC (both
XRF and conventional sampling for laboratory analysis) and he has managed digital geophysical
mapping (DGM) oriented toward anomaly identification and density. He has made presentations
at numerous Restoration Advisory Board (RAB) meetings.

Mr. Steve Kritak has gained over 14 years of experience managing multi-disciplinary project
personnel on both emergency response and planned remediation projects for a wide variety of
government (e.g., USACE and USEPA) and commercial clients. He has managed field crews
ranging in size from a few cleanup technicians to over 50 equipment operators, sample
technicians, cleanup technicians, and laborers, as well as subcontractor personnel (e.g., asbestos
and lead-based paint abatement, demolition, and T&D subcontractors). Types of projects he has
successfully managed include landfill capping, soil and sediment excavation, facility
decontamination and demolition, stabilization/solidification, UST/AST cleaning/removal, drum
handling, slurry wall construction and Transportation and disposal coordination. Mr. Kritak has
worked on RFAAP previously and is well aware of the intricacies with the project.

Mr. Eric Malarek is a chemist with 19 years hands-on experience overseeing and providing
broad range of environmental project consulting, quality assurance oversight and training, data
validation and management, field sampling, and technical support. Overall experience with
public and commercial accounts with special strengths gleaned from key project positions on
large federal site/remedial investigations, feasibility studies, corrective actions, and long-term
monitoring programs. Strong familiarity with relevant laboratory operations, procedures,
regulatory requirements, QA/QC protocols, scheduling, data packages and other factors critical
to meeting external (and internal) client needs. Practical foundation rooted in commercial and
USEPA laboratory positions complimented by business, technical and project management skills
enhanced in the consulting industry.

Mr. David Mummert. Mr. Mummert is a CIH with more than 25 years of experience assuring
occupational and environmental health and safety. He is knowledgeable of USACE health and
safety regulations, policies, and procedures through his experience as a CIH on USACE
programs. Mr. Mummert has 10 years of CIH experience on Federal projects; 3 years of CIH
experience on projects that involve both MEC and CWM; and experience with health, safety, and
environmental policies, procedures, and all Federal regulations ensuring human safety and
health.

Mr. Chris Tabano. Mr. Tabano has over 12 years experience performing cost and schedule
management for firm, fixed price (FFP) and cost reimbursable environmental remediation
projects of up to $250M. He has been responsible for project management for environmental
remediation projects and has performed cost engineering functions for environmental
remediation projects involving MEC and MC. He is expert at EVMS, correlating cost estimates
with the MIS Work Breakdown Structure format, implementing cost and schedule control
measures, and contract compliance. He is expert in cost performance index (CPI), performance
curves, performing internal status reporting and billing management, and conducting critical path
analysis through CPM/P3.

Mr. Jeff Tarr. Mr. Tarr has conducted numerous RI/FSs at small arms ranges contaminated
with lead over the course of his 20 years as a Professional Geologist. He has worked on MEC
and hazardous and nonhazardous waste remediation projects at four military installations and
numerous commercial sites. Mr. Tarr has conducted soil and groundwater investigations and
remediation, including contaminated soil removal, and is knowledgeable in all aspects of
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drilling, well installations, soil\bedrock identification and properties, trenching, excavation,
sampling, and MEC and chemical warfare material (CWM) monitoring. He has extensive
experience interacting with State and Federal regulators.

Mr. Mark Weisberg. Mr. Weisberg is a Senior Risk Assessment Specialist with more than
25 years in ecology and environmental assessment and extensive experience negotiating on
behalf of clients with EPA Region 3 and VDEQ regulators. He is responsible for supervising
and conducting risk assessments for RI/FSs at uncontrolled hazardous waste sites, RCRA
Facility Investigations (RFIs) at controlled sites, and Voluntary Action Programs at other DoD
sites. His areas of expertise include ecological and human health risk assessment, toxicology,
statistical analysis, water quality, site assessment, and Federal, State, and local permit
preparation. His work on major projects includes environmental exposure and risk analysis,
environmental permitting, and water resources management.

Mr. Tom Zondlo. Mr. Zondlo is a registered Professional Geologist with 28 years of experience
involving applied environmental hydrogeology and petroleum, coal, and mineral exploration.
Principal areas of expertise and interest include karst hydrology, surface water/groundwater
interactions, industrial hydrogeology, and computer applications (mapping, modeling,
visualization, GIS). Additional specific skill-related experience includes borehole and surface
geophysics; field data acquisition and instrumentation; dye tracer studies; innovative
groundwater and surface water monitoring; GPS applications; aquifer testing (conventional,
point-dilution, packer testing, electromagnetic/heat pulse flowmeter); watershed studies;
remedial measures design; and data integration/interpretation. He is experienced in applying
CERCLA and RCRA regulations to environmental projects. Mr. Zondlo has been recognized as
a corporate technical subject matter expert on karst.

Radford Army Ammunition Plant
3 Interim Measures Work Plan for SWMU 54



Appendix B
Standard Operating Procedures



Standard Operating Procedures

SOP

SERIES TITLE

10.0 DOCUMENTATION

10.1 Field Logbook

10.2 Surface Water, Groundwater, and Soil/Sediment Field Logbooks

10.3 Boring Logs

10.4 Chain-of-Custody Forms

30.0 SAMPLING

30.1 Soil Sampling

30.2 Groundwater Sampling

30.3 Surface Water Sampling

30.6 Containerized Material

30.7 Sampling Strategies

50.0 SAMPLE MANAGEMENT

50.1 Sample Labels

50.2 Sample Packaging

70.0 INVESTIGATION-DERIVED MATERIAL

70.1 Investigation-Derived Material
80.0 DECONTAMINATION
80.1 Decontamination
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STANDARD OPERATING PROCEDURE 10.1
FIELD LOGBOOK

1.0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to delineate protocols for recording
daily site investigation activities.

Records should contain sufficient information so that anyone can reconstruct the sampling
activity without relying on the collector's memory.

2.0 MATERIALS

e Field logbook.
e Indelible ink pen.
e Clear tape.

3.0 PROCEDURE

Information pertinent to site investigations will be recorded in a bound logbook. Each page/form
will be consecutively numbered, dated, and signed. All entries will be made in indelible ink, and
all corrections will consist of line out deletions that are initialed and dated. If only part of a page
is used, the remainder of the page should have an "X" drawn across it. At a minimum, entries in

the logbook will include but not be limited to the following:

e Project name (cover).

e Name and affiliation of personnel on site.

e Weather conditions.

e General description of the field activity.

e Sample location.

o Sample identification number.

e Time and date of sample collection.

e Specific sample attributes (e.g., sample collection depth flow conditions or matrix).
e Sampling methodology (grab or composite sample).

e Sample preservation, as applicable.

e Analytical request/methods.

e Associated quality assurance/quality control (QA/QC) samples.
o Field measurements/observations, as applicable.

o Signature and date of personnel responsible for documentation.
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4.0 MAINTENANCE I
Not applicable.

5.0 PRECAUTIONS I
None.

6.0 REFERENCES

USEPA. 1990. Sampler's Guide to the Contract Laboratory Program. EPA/540/P-90/006,
Directive 9240.0-06, Office of Emergency and Remedial Response, Washington, D.C.

USEPA. 1991. User's Guide to the Contract Laboratory Program. EPA/540/0-91/002, Directive
9240.0-01D, Office of Emergency and Remedial Response, January.

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPA/600/R-98/018,
QA/RS, Final, Office of Research and Development, Washington, D.C.
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STANDARD OPERATING PROCEDURE 10.2
SURFACE WATER, GROUNDWATER, AND SOIL/SEDIMENT FIELD
LOGBOOKS

1.0 SCOPE AND APPLICATION I

The purpose of this standard operating procedure (SOP) is to delineate protocols for recording
surface water, groundwater, and soil/sediment sampling information, as well as instrument
calibration data in field logbooks.

2.0 MATERIAL

e Applicable field logbook (see attached forms).
e Indelible ink pen.

3.0 PROCEDURE

All information pertinent to surface water, groundwater, or soil/sediment sampling will be
recorded in the appropriate logbook. Each page/form of the logbook will be consecutively
numbered. All entries will be made with an indelible ink pen. All corrections will consist of line
out deletions that are initialed and dated.

3.1 SOIL/SEDIMENT

3.1.1 Field Parameters/Logbook (Form 10.2-a)

1. HIGH CONCENTRATION EXPECTED?: Answer “Yes” or “No.”

HIGH HAZARD?: Answer “Yes” or “No.”

INSTALLATION/SITE: Record the complete name of the Installation or site.
AREA: Record the area designation of the sample site.

A

INST. NAME: Record the two-letter installation name for Radford Army Ammunition Plant
_ ‘GRD.,,

6. SAMPLE MATRIX CODE: Record the appropriate sample matrix code. Common codes are
“SD” for solid - sediment, “SI” for soil - gas, “SL for solid sludge, “SO” for surface other,
“SS” for solid — soil, “SW” for surface wipe, “WD” for water — potable, “WG” for water —
ground, “WS” water — surface, “WT” — water treated and “WW” water — waste.

7. SITE ID: Record a code up to 20 characters or numbers that is unique to the site.

8. ENV. FIELD SAMPLE IDENTIFIER: Record a code up to 20 characters specific for the
sample.

9. DATE: Enter the date the sample was taken.

10. TIME: Enter the time (12-hour or 24-hour clock acceptable as long as internally consistent)
the sample was taken.

11. AM PM: Circle “AM” or “PM” to designate morning or afternoon (12-hour clock).
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12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.

SAMPLE PROG: Record “RFI” (RCRA Facility Investigation) or other appropriate sample
program.

DEPTH (TOP): Record the total depth sampled.

DEPTH INTERVAL: Record the intervals at which the plug will be sampled.
UNITS: Record the units of depth (feet, meters).

SAMPLE MEASUREMENTS: Check the appropriate sampling method.

CHK: Check off each container released to a laboratory.

ANALYSIS: Record the type of analysis to be performed on each sample container.
SAMPLE CONTAINER: Record the sample container type and size.

NO.: Record the number of containers.

REMARKS: Record any remarks about the sample.

TOTAL NUMBER OF CONTAINERS FOR SAMPLE: Record the total number of
containers.

SITE DESCRIPTION: Describe the location where the sample was collected.

SAMPLE FORM: Record the form of the sample (i.e., clay, loam, etc.) using The Unified
Soil Classification System (USCS).

COLOR: Record the color of the sample as determined from standard Munsell Color Charts.
ODOR: Record the odor of the sample or “none.”

PID: Record the measured PID values or other similar measurement instrument value.
UNUSUAL FEATURES: Record anything unusual about the site or sample.
WEATHER/TEMPERATURE: Record the weather and temperature.

SAMPLER: Record your name.

3.1.2 Map File Form (refer to form 10.2-c)

SITE ID: Record the Site ID from the field parameter form.
POINTER: Record the field sample number for the sample being pointed to.

DESCRIPTION/MEASUREMENTS: Describe the location where the sample was taken,
along with distances to landmarks.

SKETCH/DIMENSIONS: Diagram the surroundings and record the distances to landmarks.
MAP REFERENCE: Record which U.S.G.S. Quad Map references the site.

COORDINATE DEFINITION: Write the compass directions and the X- and Y-coordinates
of the map run.

COORDINATE SYSTEM: Write “UTM” (Universal Transverse Mercator).
SOURCE: Record the 1-digit code representing the Map Reference.
ACCURACY: Give units (e.g., write “1-M” for 1 meter).
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X-COORDINATE: Record the X-coordinate of the sample site location.
Y-COORDINATE: Record the Y-coordinate of the sample site location.

UNITS: Record the units used to measure the map sections.

ELEVATION REFERENCE: Record whether topography was determined from a map or a
topographical survey.

ELEVATION SOURCE: Record the 1-digit code representing the elevation reference.

ACCURACY: Record the accuracy of the map or survey providing the topographical
information.

ELEVATION: Record the elevation of the sampling site.
UNITS: Write the units in which the elevation is recorded.
SAMPLER: Write your name.

4.2 SURFACE WATER
4.2.1 Field Parameter Logbook (Forms 10.2-b and 10.2-¢)

CAL REF: Record the calibration reference for the pH meter.
pH: Record the pH of the sample.

TEMP: Record the temperature of the sample in degrees Celsius.
COND: Record the conductivity of the water.

Description of site and sample conditions (refer to 10.2-b).

Map File Form (refer to Section 3.1.2).

4.3 GROUNDWATER (FORMS 10.2- D)
4.3.1 Field Parameter Logbook (Forms 10.2-b)
Refer to Section 3.2.1.

4.3.2 Map File and Purging Forms

WELL NO. OR ID: Record the abbreviation appropriate for where the sample was taken.
Correct abbreviations can be found on pages 18-21 of the IRDMIS User's Guide for chemical
data entry.

SAMPLE NO.: Record the reference number of the sample.

WELL/SITE DESCRIPTION: Describe the location where the sample was taken, along with
distances to landmarks.

X-COORD AND Y-COORD: Record the survey coordinates for the sampling site.
ELEV: Record the elevation where the sample was taken.

UNITS: Record the units the elevation was recorded in.

DATE: Record the date in the form MM/DD/YY.

TIME: Record the time, including a designation of AM or PM.
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e AIR TEMP.: Record the air temperature, including a designation of C or F (Celsius or
Fahrenheit).

e WELL DEPTH: Record the depth of the well in feet and inches.

e CASING HEIGHT: Record the height of the casing in feet and inches.

e WATER DEPTH: Record the depth (underground) of the water in feet and inches.

e WELL DIAMETER: Record the diameter of the well in inches.

e WATER COLUMN HEIGHT: Record the height of the water column in feet and inches.

e SANDPACK DIAM.: Record the diameter of the sandpack. Generally, this will be the same
as the bore diameter.

e EQUIVALENT VOLUME OF STANDING WATER: Use one of the following equations to
determine one equivalent volume (EV).

1 EV = volume in casing + volume in saturated sandpack. Or:

1 EV = [nRw?hw + 0.30p(Rs>-Rw?)hs] * (0.0043)

Where:

Rs = radius of sandpack in inches
Rw = radius of well casing in inches

s = height of sandpack in inches
hw = water depth in inches

0.0043 = gal/in?
and filter pack porosity is assumed as 30%, or

Volume in casing =
(0.0043 gal/in®)(p)(12 in/ft)(Re?)(Wh)

Where:

Rc = radius of casing in inches, and
Wh = water column height in feet

Vol. in sandpack =
(0.0043 gal/in3)(p)(12 in/ft)(Rb2 - Rc2)(Wh)(0.30)

(if Wh is less than the length of the sandpack), or

Vol. in sandpack =
(0.0043 gal/in3)(p)(12 in/ft)(Rb2 - Rec2)(Sh)(0.30)

(if Wh is greater than the length of the sandpack).
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Where:

Rb = radius of the borehole, and
Sh = length of the sandpack.

Show this calculation in the comments section.

PUMP RATE: Record pump rate.

TOTAL PUMP TIME: Record total purge time and volume.

WELL WENT DRY? Write “YES” or “NO.”

PUMP TIME: Record pump time that made the well go dry.

VOLUME REMOVED: Record the volume of water (gal) removed before the well went dry.
RECOVERY TIME: Record the time required for the well to refill.

PURGE AGAIN?: Answer “YES” or “NO.”

TOTAL VOL. REMOVED: Record the total volume of water (in gallons) removed from the
well.

CAL REF.: Record the calibration reference for the pH meter.

TIME: Record time started (INITTAL T(0)), 2 times DURING the sampling and the time
sampling ended (FINAL).

pH: Record the pH at start of sampling (INITIAL), twice DURING the sampling, and at the
end of sampling (FINAL).

TEMP: Record the water temperature (Celsius) at the start of sampling, twice DURING the
sampling, and at the end of sampling (FINAL).

COND: Record the conductivity of the water at the start of sampling, twice DURING the
sampling, and at the end of sampling (FINAL).

D.O.: Record the dissolved oxygen level in the water at the start of sampling, twice DURING
the sampling, and at the end of sampling (FINAL).

TURBIDITY: Record the readings from the turbidity meter (nephelometer) and units at the
start of sampling, twice DURING the sampling, and at the end of sampling (FINAL).

ORD: Record the oxidation/reduction (RedOx) potential of the water sample at the start of
sampling, twice DURING the sampling, and at the end of sampling (FINAL).

HEAD SPACE: Record any positive readings from organic vapor meter reading taken in well
headspace before sampling.

NAPL: Record the presence and thickness of any non-aqueous phase liquids (LNAPL and
DNAPL).

COMMENTS: Record any pertinent information not already covered in the form.
SIGNATURE: Sign the form.
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4.3 FIELD CALIBRATION FORMS (REFER TO FORM 10.2-E)

Record time and date of calibration.
Record calibration standard reference number.
Record meter ID number.

Record initial instrument reading, recalibration reading (if necessary), and final calibration
reading on appropriate line.

Record value of reference standard (as required).
COMMENTS: Record any pertinent information not already covered on form.
SIGNATURE: Sign form.

4.0 MAINTENANCE I

Not applicable.

5.0 PRECAUTIONS I

None.

6.0 REFERENCE I

USEPA. 1991. User's Guide to the Contract Laboratory Program. EPA/540/0-91/002, Directive

9240.0-01D, Office of Emergency and Remedial Response, January.
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FIELD PARAMETER/LOGBOOK FORM 10.2-a
SOIL AND SEDIMENT SAMPLES

HIGH CONCENTRATION EXPECTED? HIGH HAZARD?
INSTALLATION/SITE AREA

INST NAME FILE NAME

SAMPLE MATRIX CODE SITE ID

ENV. FIELD SAMPLE IDENTIFIER

DATE (MM/DD/YY) _/_/_ TIME AM PM SAMPLE PROGRAM
DEPTH (TOP) DEPTH INTERVAL UNIT
SAMPLING METHOD:

SPLIT SPOON ___ AUGER __ SHELBY TUBE __ SCOOP __ OTHER

CHK ANALYSIS SAMPLE CONTAINER NO. REMARKS

TOTAL NUMBER OF CONTAINERS FOR SAMPLE

DESCRIPTION OF SITE AND SAMPLE CONDITIONS

SITE DESCRIPTION:

SAMPLE FORM COLOR ODOR
PID (HNu) UNUSUAL FEATURES
WEATHER/TEMPERATURE

SAMPLER
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FIELD PARAMETER/LOGBOOK FORM 10.2-b
GROUNDWATER AND SURFACE WATER SAMPLES

HIGH CONCENTRATION EXPECTED? HIGH HAZARD?
INSTALLATION/SITE AREA

INST CODE FILE NAME SITE TYPE
SITE ID FIELD SAMPLE NUMBER

DATE (MM/DD/YY) _/_/_ TIME AM PM SAMPLE PROG.
DEPTH (TOP) DEPTH INTERVAL UNITS

SAMPLING MEASUREMENTS

CAL REF. pH TEMPERATURE °C CONDUCTIVITY REDOX
DISSOLVED OXYGEN TURBIDITY OTHER
CHK ANALYSIS SAMPLE CONTAINER NO. REMARKS

TOTAL NUMBER OF CONTAINERS FOR SAMPLE

DESCRIPTION OF SITE AND SAMPLE CONDITIONS
SITE DESCRIPTION
SAMPLING METHOD
SAMPLE FORM COLOR ODOR
PID (HNu)
UNUSUAL FEATURES
WEATHER/TEMPERATURE SAMPLER
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EXAMPLE MAP FILE LOGBOOK FORM 10.2-c
SURFACE WATER, SOIL, AND SEDIMENT SAMPLES

SITE ID POINTER

DESCRIPTION/MEASUREMENTS

SKETCH/DIMENSIONS :

MAP REFERENCE

COORDINATE DEFINITION (X is Y is

COORDINATE SYSTEM SOURCE

ACCURACY

X-COORDINATE Y-COORDINATE

UNITS

ELEVATION REFERENCE

ELEVATION SOURCE ACCURACY

ELEVATION

UNITS

SAMPLER
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EXAMPLE MAP FILE AND PURGING LOGBOOK FORM 10.2-d

GROUNDWATER SAMPLES
WELL COORD. OR ID SAMPLE NO.
WELL/SITE DESCRIPTION
X-COORD. Y-COORD. ELEV. UNITS
DATE / / TIME AIR TEMP.
WELL DEPTH FT. IN. CASING HT. FT. IN.
WATER DEPTH FT. IN. WELL DIAMETER IN.
WATER COLUMN HEIGHT FT. IN. SANDPACK DIAM. IN.
EQUIVALENT VOLUME OF STANDING WATER (GAL) (L)
VOLUME OF BAILER (GAL) (L) or PUMP RATE (GPM) (LPM)
TOTAL NO. OF BAILERS (5 EV) or PUMP TIME MIN.
WELL WENT DRY? [Yes] [No] NUM. OF BAILERS or PUMP TIME
VOL. REMOVED (GAL) (L) RECOVERY TIME
PURGE AGAIN? [Yes] [No] TOTAL VOL. REMOVED (GAL) (L)
DATE & QUANTITY TIME pH | Cond | Temp [ ORD | Turb DO Character of
TIME REMOVED | REQD water (color /
clarity / odor /
partic.)
(before)
(during)
(during)
(during
(after)
COMMENTS
SIGNATURE
INITIAL CALIBRATION FINAL CALIBRATION
DATE: DATE:
TIME: TIME:
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pH METER CALIBRATION

CALIBRATION STANDARD REFERENCE NO:

METER ID
pH STANDARD INITIAL READING RECALIB. READING FINAL READING
7.0
10.0
4.0
CONDUCTIVITY METER CALIBRATION
CALIBRATION STANDARD REFERENCE NO:
METER ID
COND. STANDARD INITIAL READING RECALIB. READING FINAL READING
TEMPERATURE METER CALIBRATION
METER ID
TEMP. STANDARD INITIAL READING RECALIB. READING FINAL READING
ICE WATER
BOILING WATER
OTHER
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TURBIDITY METER CALIBRATION

CALIBRATION STANDARD REFERENCE NO:

METER ID
STANDARD INITIAL READING RECALIB. READING FINAL READING
ORD METER CALIBRATION
CALIBRATION STANDARD REFERENCE NO:
METER ID
STANDARD INITIAL READING RECALIB. READING FINAL READING
DISSOLVED OXYGEN METER CALIBRATION
CALIBRATION STANDARD REFERENCE NO:
METER ID
STANDARD INITIAL READING RECALIB. READING FINAL READING
COMMENTS

SIGNATURE
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STANDARD OPERATING PROCEDURE 10.3
BORING LOGS

1.0 INTRODUCTION I

The purpose of this standard operating procedure (SOP) is to describe the methods to be
followed for classifying soil and rock, as well as preparing borehole logs and other types of soil
reports.

2.0 MATERIALS

The following equipment is required for borehole logging:
e HTRW ENG Form 5056-R and 5056A-R boring log forms.
e Daily inspection report forms.

e Chain-of-custody forms.

e Request for analysis forms.

e ASTM D 2488 classification flow chart.

e Soil and/or Rock color chart (i.e., Munsell®).

e QGrain size and roundness chart.

e Graph paper.

o Engineer's scale.

e Previous reports and boring logs.

o Pocketknife or putty knife.

e Hand lens.

e Dilute hydrochloric acid (10% volume).

e Gloves.

e Personal protective clothing and equipment, as described in work plan addenda health and
safety plan.

o Photoionization detector or other appropriate monitoring equipment per site-specific health
and safety plan.

e Decontamination supplies (SOP 80.1).
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3.0 PROCEDURE
Each boring log should fully describe the subsurface environment and the procedures used to
obtain this description.

Boring logs should be prepared in the field on USACE Engineer Form 5056-R and 5056-R.
Logs should be recorded in the field directly on the boring log form and not transcribed from a
field book.

A “site geologist” should conduct borehole logging and soil/rock identification and description
or other professional trained in the identification and description of soil/rock.

3.1 BORING LOG INFORMATION

As appropriate, the following information should be recorded on the boring log during the course
of drilling and sampling activities:

e Project information including name, location, and project number.

o Each boring and well should be uniquely numbered and located on a sketch map as part of
the log.

e Type of exploration.
o Weather conditions including events that could affect subsurface conditions.

e Dates and times for the start and completion of borings, with notations by depth for crew
shifts and individual days.

e Depths/heights in feet and in decimal fractions of feet.

e Descriptions of the drilling equipment including rod size, bit type, pump type, rig
manufacturer and model, and drilling personnel.

o Drilling sequence and descriptions of casing and method of installation.
e Description and identification of soils in accordance with ASTM Standard D 2488.
o Descriptions of each intact soil sample for the parameters identified in Section 3.2.

e Descriptions and classification of each non-intact sample (e.g., wash samples, cuttings, auger
flight samples) to the extent practicable.

e Description and identification of rock.
e Description of rock (core(s)) for the parameters identified in Section 3.7.

e Scaled graphic sketch of the rock core (included or attached to log) according to the
requirements identified in Section 3.7.

o Lithologic boundaries, with notations for estimated boundaries.

o Depth of water first encountered in drilling, with the method of first determination (any
distinct water level(s) below the first zone will also be noted).

o Interval by depth for each sample taken, classified, and/or retained, with length of sample
recovery and sample type and size (diameter and length).

e Blow counts, hammer weight, and length of fall for driven samplers.
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Rate of rock coring and associated rock quality designation (RQD) for intervals cored.
Drilling fluid pressures, with driller’s comments.

Total depth of drilling and sampling.

Drilling fluid losses and gains should be recorded.

Significant color changes in the drilling fluid returned.

Soil gas or vapor readings with the interval sampled, with information on instrument used
and calibration.

Depth and description of any in-situ test performed.

Description of other field tests conducted on soil and rock samples.

3.2 SOIL PARAMETERS FOR LOGGING

In general, the following soil parameters should be included on the boring log when appropriate:

Identification per ASTM D 2488 with group symbol.

Secondary components with estimated percentages per ASTM D 2488.
Color.

Plasticity per ASTM D 2488.

Density of non-cohesive soil or consistency of cohesive soil.

Moisture condition per ASTM D 2488 (dry, moist, or wet).

Presence of organic material.

Cementation and HCL reaction testing per ASTM D 2488.

Coarse-grained particle description per ASTM D 2488 including angularity, shapes, and
color.

Structure per ASTM D 2488 and orientation.
Odor.

Depositional environment and formation, if known.

ASTM D 2488 categorizes soils into 13 basic groups with distinct geologic and engineering
properties based on visual-manual identification procedures. The following steps are required to
classify a soil sample:

Observe basic properties and characteristics of the soil. These include grain size grading and
distribution, and influence of moisture on fine-grained soil.

Assign the soil an ASTM D 2488 classification and denote it by the standard group name and
symbol.

Provide a written description to differentiate between soils in the same group if necessary.

Many soils have characteristics that are not clearly associated with a specific soil group. These
soils might be near the borderline between groups, based on particle distribution or plasticity
characteristics. In such a case, assigning dual group names and symbols (e.g., GW/GC or
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ML/CL) might be an appropriate method of describing the soil. The two general types of soils,
for which classification is performed, coarse- and fine-grained soils, are discussed in the fol-
lowing sections.

3.3 COURSE-GRAINED SOIL IDENTIFICATION

For soils in the coarse-grained soils group, more than half of the material in the soil matrix will
be retained by a No. 200 sieve (75-um).

Coarse-grained soils are identified on the basis of the following:

Grain size and distribution.

Quantity of fine-grained material (i.e., silt and clay as a percentage).
Character of fine-grained material.

The following symbols are used for classification:

Basic Symbols ~ Modifying Symbols

G = gravel W = well graded

S sand = poorly graded
with silty fines

= with clayey fines

P
M
C

The following basic facts apply to coarse-grained soil classification.

The basic symbol G is used if the estimated percentage of gravel is greater than that for sand.
In contrast, the symbol S is used when the estimated percentage of sand is greater than the
percentage of gravel.

Gravel ranges in size from 3-inch to 1/4-inch (No. 4 sieve) diameter. Sand ranges in size
from the No. 4 sieve to No. 200 sieve. The Grain Size Scale used by Engineers (ASTM
Standards D 422-63 and D 643-78) is the appropriate method to further classify grain size as
specified by ASTM D 2488.

Moditying symbol W indicates good representation of all particle sizes.

Modifying symbol P indicates that there is an excess or absence of particular sizes.
The symbol W or P is used only when there are less than 15% fines in a sample.
Modifying symbol M is used if fines have little or no plasticity (silty).

Modifying symbol C is used if fines have low to high plasticity (clayey).

Figure 10.03a is a flowchart for identifying coarse-grained soils by ASTM D 2488.

3.4 FINE-GRAINED SOIL IDENTIFICATION

If one-half or more of the material will pass a No. 200 sieve (75 um), the soil is identified as
fine-grained.

Fine-grained soils are classified based on dry strength, dilatancy, toughness, and plasticity.

Classification of fine-grained soils uses the following symbols:
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Basic Symbols Modifying Symbols

M = silt(nonplasticy L = low liquid limit (lean)

C = clay (plastic) H = high liquid limit (fat)

O = organic

Pt = peat

The following basic facts apply to fine-grained soil classification:

The basic symbol M is used if the soil is mostly silt, while the symbol C applies if it consists
mostly of clay.

Use of symbol O (group name OL/OH) indicates that organic matter is present in an amount
sufficient to influence soil properties. The symbol Pt indicates soil that consists mostly of
organic material.

Modifying symbols (L and H) are based on the following hand tests conducted on a soil
sample:

Dry strength (crushing resistance).
Dilatancy (reaction to shaking).
Toughness (consistency near plastic limit).

Soil designated ML has little or no plasticity and can be recognized by slight dry strength,
quick dilatency, and slight toughness.

CL indicates soil with slight to medium plasticity, which can be recognized by medium to
high dry strength, very slow dilatancy, and medium toughness.

Criteria for describing dry strength per ASTM D 2488 are as follows:

Description Criteria
None Dry sample crumbles into powder with pressure of handling.
Low Dry specimen crumbles into powder with some finger pressure.

Medium Dry specimen breaks into pieces or crumbles with considerable finger pressure.

High Dry specimen cannot be broken with finger pressure but will break into pieces
between thumb and a hard surface.

Very high Dry specimen cannot be broken between the thumb and a hard surface stiffness.
Criteria for describing dilatancy per ASTM D 2488 are as follows:
None No visible change in the sample.

Slow Water appears slow on the surface of the sample during shaking and does not
disappear or disappears slowly upon squeezing.

Rapid Water appears quickly on the surface of the sample during shaking and disappears
quickly upon squeezing.

Criteria for describing toughness per ASTM D 2488 are as follows:

Description Criteria
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e Low Only slight pressure is required to roll the thread near the plastic limit and the
thread and lump are weak and soft.

e Medium Medium pressure is required to roll the thread to near the plastic limit and the
thread and lump have medium stiffness.

e High Considerable pressure is required to roll the thread to near the plastic limit and the
thread and lump have very high stiffness.

o Figure 10.03b is a flowchart for identifying fine-grained soils by ASTM D 2488.
3.5 DENSITY AND CONSISTENCY

Relative density for coarse-grained soils and consistency for fine-grained soils can be estimated
using standard penetration test blow count data (ASTM D 1586). The number of blows required
for each 6 inches of penetration or fraction thereof is recorded. If the sampler is driven less than
18 inches, the number of blows per each complete 6-inch interval and per partial interval is
recorded.

For partial increments, the depth of penetration should be recorded to the nearest 1 inch. If the
sampler advances below the bottom of the boring under the weight of rods (static) and/or
hammer, then this information should be recorded on the log.

The following are some “rule-of-thumb” guidelines for describing the relative density of coarse-
grained soils:

Blow Count Relative Density for Sand

04 Very loose
4-10 Loose
10-30 Medium dense
30-50 Dense
>50 Very Dense

The following are some “rule-of-thumb” guidelines for describing the consistency of fine-
grained soils:

Blow Consistency

Count for Clays Description

0-2 Very Soft Sample sags or slumps under its own weight.

24 Soft Sample can be pinched in two between the thumb and forefinger.
4-8 Medium Stiff Sample can be easily imprinted with fingers.

8-16 Stiff Sample can be imprinted only with considerable pressure of fingers.
16-32 Very Stiff Sample can be imprinted very slightly with fingers.

>32 Hard Sample cannot be imprinted with fingers; can be pierced with pencil.
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3.6 OTHER DESCRIPTIVE INFORMATION

The approximate percentage of gravel, sand, and fines (use a percentage estimation chart) should
be recorded per ASTM D 2488 as follows:

Modifiers Descriptions

Trace Less than 5%
Few 5%—10%
Little 15%—-25%
Some 30%—45%
Mostly 50%—-100%

Color/discoloration should be recorded and described using a soil color chart, such as the
Munsell® Soil Color Charts. A narrative and numerical description should be given from the
color chart, such as Brown 10 YR, 5/3 (Munsell®). Odor should be described if organic or
unusual.

Plasticity should be described as follows:

Description  Criteria

Non-plastic A 1/8-inch thread cannot be rolled at any water content.

Low Thread can barely be rolled and lump cannot be formed when drier than plastic
limit.
Medium Thread is easy to roll; plastic limit can be reached with little effort and lump

crumbles when drier than plastic limit.

High Considerable time is required to reach the plastic limit and lump can be formed
without crumbling when drier than plastic limit

Moisture condition should be recorded as dry (absence of moisture), moist (damp but no visible
water) or wet (visible free water).

Cementation should be recorded (carbonates or silicates) along with the results of HCL reaction
testing. The reaction with HCL should be described as none (no visible reaction), weak (some
reaction with slowly forming bubbles) or strong (violent reaction with bubbles forming
immediately).

Particle description information for coarse-grained soil should be recorded where appropriate per
ASTM D 2488 including maximum particle size, angularity (angular, subangular, subrounded, or
rounded), shape (flat, elongated or flat and elongated), and color.

Structure (along with orientation) should be reported using the following ASTM D 2488
descriptions:

Description  Criteria

Stratified Alternating layers of varying material or color with layers greater than 6
millimeters thick.

Laminated  Alternating layers of varying material or color with layers less than 6 millimeters
thick.

Fissured Breaks along definite planes of fracture with little resistance.
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Slickensided Fracture planes that appear polished or glossy, can be striated.
Blocky Inclusion of small pockets of different soils.

Homogeneous Same color and appearance throughout.

3.7 ROCK CORE PARAMETERS FOR LOGGING

In general, the following parameters should be included on the boring log when rock coring is
conducted:

e Rock type.

o Formation.

e Modifier denoting variety.

o Bedding/banding characteristics.

e Color.

e Hardness.

e Degree of cementation.

o Texture.

e Structure and orientation.

o Degree of weathering.

e Solution or void conditions.

e Primary and secondary permeability including estimates and rationale.
e Lost core interval and reason for loss.

A scaled graphic sketch of the core should provided on or attached to the log, denoting by depth,
location, orientation, and nature (natural, coring-induced, or for fitting into core box) of all core
breaks. Where fractures are too numerous to be shown individually, their location may be drawn
as a zone.

The RQD values for each core interval (run) should be calculated and included on the boring log.
The method of calculating the RQD is as follows per ASTM D 6032:

RQD = [X length of intact core pieces > 100 mm (4-inches)] x 100%/total core length.
3.8 PROCEDURES FOR ROCK CLASSIFICATION

For rock classification record mineralogy, texture, and structural features (e.g., biotite and quartz
fine grains, foliated parallel to relict bedding oriented 15 to 20 degrees to core axis, joints coated
with iron oxide). Describe the physical characteristics of the rock that are important for
engineering considerations such as fracturing (including minimum, maximum, and most
common and degree of spacing), hardness, and weathering.
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e The following is to be used as a guide for assessing fracturing:

AEG Fracturing Spacing

Crushed
Intense
Moderate
Slight
Massive

up to 0.1 foot
0.1-0.5 foot

0.5 foot—10 feet
1.0 foot-3.0 feet
>3.0 feet

e Record hardness using the following guidelines:

Hardness Criteria

Soft Reserved for plastic material

Friable Easily crumbled by finger
pressure

Low Deeply gouged or carved with pocketknife

Moderate Readily scratched with knife; scratch leaves heavy trace of dust

Hard Difficult to scratch with knife; scratch produces little powder and
is often faintly visible

Very Hard Cannot be scratched with knife

e Describe weathering using the following guidelines:

Weathering Decomposition Discoloration Fracture Condition
Deep Moderate to complete alteration of minerals | Deep and thorough All fractures extensively
feldspars altered to clay, etc. coated with oxides, carbonates,
or clay
Moderate Slight alteration of minerals, cleavage Moderate or localized and Thin coatings or stains
surface lusterless and stained intense
Weak No megascopic alteration of minerals Slight and intermittent and Few strains on fracture
localized surfaces
Fresh Unaltered, cleavage, surface glistening
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3.9 PROCEDURE FOR LOGGING REFUSE

The following procedure applies to the logging of subsurface samples composed of various
materials in addition to soil as may be collected from a landfill or other waste disposal site.

1. Observe refuse as it is brought up by the hollow stem auger, bucket auger, or backhoe.
2. Ifnecessary, place the refuse in a plastic bag to examine the sample.

3. Record observations according to the following criteria:

o Composition (by relative volume), e.g., paper, wood, plastic, cloth, cement, or construction
debris. Use such terms as “mostly” or “at least half.” Do not use percentages.

e Moisture condition: dry, moist, or wet.

o State of decomposition: highly decomposed, moderately decomposed, slightly
decomposed, etc.

e Color: obvious mottling and/or degree of mottling.

o Texture: spongy, plastic (cohesive), friable.

e Odor.

o Combustible gas readings (measure down hole and at surface).

e Miscellaneous: dates of periodicals and newspapers, ability to read printed materials,
degree of drilling effort (easy, difficult, and very difficult).

3.10 SUBMITTAL REQUIREMENTS

Each original boring log should be submitted to the Contracting Officer Representative (CRO)
after completion of the boring. When a monitoring well will be installed in a boring, the boring
log and well installation diagram should be submitted together.

4.0 MAINTENANCE I

Not applicable.

5.0 PRECAUTIONS I

Not applicable.

6.0 REFERENCES I

ASTM Standard D 1586-84 (1992). 1992. Standard Test Method for Penetration Test and Split-
Barrel Sampling of Soils.

ASTM Standard D 2488-93. 1993. Standard Practice for Description and Identification of Soils
Visual-Manual Procedure).

ASTM Standard D 5434-93. 1993. Guide for Field Logging of Subsurface Explorations of Soil
and Rock.
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ASTM Standard D 6032-96. 1996. Standard Test Method for Determining Rock Quality
Designation (RQD) of Rock Core.

Compton, R.R. 1962. Manual of Field Geology. John Wiley & Sons, Inc., New York.

USACE. 1998. Monitoring Well Design, Installation, and Documentation at Hazardous, Toxic,
and Radioactive Waste Sites. EM 1110-1-4000, 1, November.

U.S. Department of the Interior. 1989. Earth Manual. Water and Power Resources Service,
Washington, D.C.
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STANDARD OPERATING PROCEDURE 10.4
CHAIN-OF-CUSTODY FORM

1.0 SCOPE AND APPLICATION I

The purpose of this standard operating procedure (SOP) is to delineate protocols for use of the
chain-of-custody form. An example is provided as part of this SOP. Other formats with similar
levels of detail are acceptable.

2.0 MATERIALS

e Chain-of-custody form.

e Indelible ink pen.

3.0 PROCEDURE

e Record the project name and number.

e Record the project contact’s name and phone number.

o Print sampler’s names in “Samplers” block.

o Enter the Field Sample No.

e Record the sampling dates for all samples.

o List the sampling times (military format) for all samples.

o Indicate, “grab” or “composite” sample with an “X.”

e Record matrix (e.g., aqueous, soil).

o List the analyses/container volume across top.

o Enter the total number of containers per Field Sample No. in the “Subtotal” column.
o Enter total number of containers submitted per analysis requested.

o State the carrier service and airbill number, analytical laboratory, and custody seal numbers.
e List any comments or special requests in the “Remarks” section.

o Sign, date, and time the “Relinquished By’ section when the cooler is relinquished to the
next party.

e Upon completion of the form, retain the shipper copy and place the forms and the other
copies in a zip seal bag to protect from moisture. Affix the zip seal bag to the inside lid of
the sample cooler to be sent to the designated laboratory.

4.0 MAINTENANCE

Not applicable.
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5.0 PRECAUTIONS I

Not applicable.

6.0 REFERENCES

USEPA. 1990. Sampler's Guide to the Contract Laboratory Program. EPA/540/P-90/006,
Directive 9240.0-06, Office of Emergency and Remedial Response, Washington, D.C.,
December 1990.

USEPA. 1991. User's Guide to the Contract Laboratory Program. EPA/540/0-91/002, Directive
9240.0-01D, Office of Emergency and Remedial Response, January 1991.

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPA/600/R-98/018,
QA/RS, Final, Office of Research and Development, Washington, D.C.
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FIGURE 10.4-a

EXAMPLE CHAIN-OF-CUSTODY FORM

Project Project Name Matrix A N A L E S LAB:
Number
Project Contact (Name and Phone Number) AIRBILL No:
Samplers: Courier:
Field Date Time c|a S | REMARKS
Sample No. | (MM-DD-YY) o T u
m a b
p|b t
0
t
a
1
TOTAL
Relinquished by: Date/time Received by: Relinquished by: Date/Time Received by:
Relinquished by: Date/time Received by: Date/Time Remarks
(for lab)
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STANDARD OPERATING PROCEDURE 30.1
SOIL SAMPLING

1.0 SCOPE AND APPLICATION I

The purpose of this standard operating procedure (SOP) is to delineate protocols for sampling
surface and subsurface soils.

2.0 MATERIALS

o Stainless steel scoop, spoon, trowel, knife, spatula, (as needed).
e Split-spoon, Shelby tube, or core barrel sampler.

e Hand auger or push tube sampler.

e Drill rig and associated equipment (subsurface soil).

o Stainless steel bowls.

o Photoionization detector or other appropriate instrument as specified in site-specific health
and safety plan.

o Sampling equipment for collection of volatile organic samples.

e Appropriate sample containers.

e Appropriate sample labels and packaging material.

e Personal protective equipment and clothing (PPE) per site-specific health and safety plan.

o Decontamination equipment and supplies (SOP 80.1).

3.0 PROCEDURE

3.1 DOCUMENTATION

e Soil sampling information should be recorded in the field logbooks as described in SOPs
10.1 and 10.2.

3.1 SURFICIAL SOIL SAMPLES

The targeted depths for surficial soil samples (surface and near surface) will be specified in the
work plan addenda developed for site-specific investigations.

e All monitoring equipment should be appropriately calibrated before beginning sampling
according to the requirements of the work plan addenda and SOP 90.1 or 90.2.

e All sampling equipment should be appropriately decontaminated before and after use
according to the requirements of the work plan addendum and SOP 80.1.

o Use a spade, shovel, or trowel or other equipment (manufactured from material, which is
compatible with the soil to be sampled) to remove any overburden material present
(including vegetative mat) to the level specified for sampling.
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Measure and record the depth at which the sample will be collected with an engineers scale
or tape.

Remove the thin layer that was in contact with the overburden removal equipment using a
clean stainless steel scoop or equivalent and discard it.

Begin sampling with the acquisition of any discrete sample(s) for analysis of volatile organic
compounds (VOCs), with as little disturbance as possible. VOC samples will not be
composited or homogenized.

When a sample will not be collected with a core type of sampler (push tube, split spoon,
etc.), the sample for VOC analysis will be collected from freshly exposed soil. The method
of collection will follow the procedures specified in SOP 30.8 (Methanol Preservation
Method) or 30.9 (En Core® Method) based on the requirements of the work plan addenda.

Field screen the sample with properly calibrated PID or other appropriate instrument. Cut a
cross-sectional slice from the core or center of the sample and insert the monitoring
instrument(s). Based on the screening results, collect the VOC fraction, as applicable.

Collect a suitable volume of sample from the targeted depth with a clean stainless steel scoop
(or similar equipment), push tube sampler, or bucket auger

For core type of samplers, rough trimming of the sampling location surface should be
considered if the sampling surface is not fresh or other waste, different soil strata, or
vegetation may contaminate it. Surface layers can be removed using a clean stainless steel,
spatula, scoop, or knife. Samples collected with a bucket auger or core type of sampler
should be logged per the requirements of SOP 10.3.

If homogenization or compositing of the sampling location is not appropriate for the
remaining parameters, the sample should be directly placed into appropriate sample
containers with a stainless steel spoon or equivalent.

If homogenization of the sample location is appropriate or compositing of different locations
is desired, transfer the sample to a stainless steel bowl for mixing. The sample should be
thoroughly mixed with a clean stainless steel spoon, scoop, trowel, or spatula and then placed
in appropriate sample containers per the requirements for containers and preservation
specified in work plan addenda. Secure the cap of each container tightly.

Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).

Return any remaining unused soil to the original sample location. If necessary, add clean
sand to bring the subsampling areas back to original grade. Replace the vegetative mat over
the disturbed areas.

3.1 SUBSURFACE SAMPLES

All sampling equipment should be appropriately decontaminated before and after use
according to the requirements of the work plan addendum and SOP 80.1.

All monitoring equipment should be appropriately calibrated before sampling according to
the requirement of the work plan addendum and SOP 90.1 or SOP 90.2.
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All sampling equipment should be appropriately decontaminated before and after use
according to the requirements of the work plan addendum and SOP 80.1.

Collect split-spoon; core barrel, Shelby tube, sonic core or other similar samples during
drilling.

Upon opening sampler or extruding sample, immediately screen soil for VOCs using a PID
or appropriate instrument. If sampling for VOCs, determine the area of highest
concentration; use a stainless steel knife, trowel, or lab spatula to cut the sample; and screen
for VOCs with monitoring instrument(s).

Log the sample on the boring log before extracting from the sampler per the requirements of
SOP 10.3.

Any required VOC samples will be collected first followed by the other parameters. VOC
samples will not be composited or homogenized and will be collected from the area
exhibiting the highest screening level. The method of VOC sample collection will follow the
procedures specified in SOP 30.8 (Methanol Preservation Method) or 30.9 (En Core®
Method) based on the requirements of the work plan addenda.

Field screen the sample with properly calibrated PID or other appropriate instrument. Cut a
cross-sectional slice from the core or center of the sample and insert the monitoring
instrument(s). Based on the screening results, collect the VOC fraction, as applicable.

Rough trimming of the sampling location surface should be considered if the sampling
surface is not fresh or other waste, different soil strata, or vegetation may contaminate it.
Surface layers can be removed using a clean stainless steel, spatula, scoop, or knife.

If homogenization or compositing of the sampling location is not appropriate for other
parameters, the sample should be directly placed into appropriate sample containers with a
stainless steel spoon or equivalent.

If homogenization of the sample location is appropriate or compositing of different locations
is desired, transfer the sample to a stainless steel bowl for mixing. The sample should be
thoroughly mixed with a clean stainless steel spoon, scoop, trowel, or spatula and placed in
appropriate sample containers per the requirements for containers and preservation specified
in work plan addenda. Secure the cap of each container tightly.

Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).

Discard any remaining sample into the drums used for collection of cuttings.

Abandon borings according to procedures outlined in SOP 20.2.

3.1 INVESTIGATION-DERIVED MATERIALS

Investigation-derived material will be managed in accordance with procedures defined in the
work plan addenda for the site being investigated and SOP 70.1.

NOTES: If sample recoveries are poor, it may be necessary to composite samples before
placing them in jars. In this case, the procedure will be the same except that two split-spoon
samples (or other types of samples) will be mixed together. The boring log should clearly state
that the samples have been composited, which samples were composited, and why the
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compositing was done. In addition, VOC fraction should be collected from the first sampling
device.

When specified, samples taken for geotechnical analysis (e.g., percent moisture, density,
porosity, and grain size) will be undisturbed samples, such as those collected using a thin-walled
(Shelby tube) sampler, sonic core sampler, etc.

4.0 MAINTENANCE I

Not applicable.

5.0 PRECAUTIONS I

Refer to the site-specific health and safety plan.

Soil samples will not include vegetative matter, rocks, or pebbles unless the latter are part of the
overall soil matrix.

6.0 REFERENCES

ASTM Standard D 1586-84. 1984. Penetration Test and Split-Barrel Sampling of Soils.
ASTM Standard D 1587-83. 1983. Thin Walled Sampling of Soils.
ASTM Standard D 5633-94. 1994. Standard Practice for Sampling with a Scoop.

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3.
1 February.
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STANDARD OPERATING PROCEDURE 30.2
GROUNDWATER SAMPLING

1.0 SCOPE AND APPLICATION I

The purpose of this standard operating procedure (SOP) is to delineate protocols for the
collection of groundwater samples from monitoring wells.

2.0 MATERIALS

e Work Plans.

o Field logbooks and field parameter forms.

e Plastic sheeting.

e Decontamination equipment and supplies (SOP 80.1).

e Variable-speed, low-flow submersible pump with safety drop cable.
e Nylon stay-ties.

e Generator.

e Dedicated Teflon tubing or Teflon lined polyethylene tubing.

e Flow-through-cell and probes for measuring pH, temperature, specific conductance,
oxidation/reduction potential, dissolved oxygen, and turbidity (SOP 40.1).

e Electronic water-level indicator.

e Appropriate sample bottles, labels, chain-of-custody forms, and sample shipping supplies etc.
e Cooler with ice.

o Silicone tubing.

e 0.45-micron disposable filters (as appropriate).

e Personal protective equipment and clothing (PPE) per site-specific health and safety plan.

e Photoionization detector (PID) or other appropriate monitoring instrument per the site-
specific health and safety plan.

e Appropriate containers for investigation-derived material.

3.0 PROCEDURE

3.1 DOCUMENTATION

Groundwater sampling information should be recorded in the field logbooks as described in
SOPs 10.1 and 10.2.

The following are general rules for the field parameter logbook for groundwater, as described in
SOP 10.2:
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e Only information for one site or installation per logbook. The same book may be used for
more than one sampling event.

o The first five pages will be reserved for index, general notes, etc. Sign and date each entry.
o Fill in the forms.

e Duplicate copies, index pages, and calibration sheets remain intact.

3.2 OVERVIEW OF SAMPLING TECHNIQUES

In general, two different techniques may be used to sample groundwater from monitoring wells
at Radford Army Ammunition Plant (RFAAP):

e Low flow purging and sampling (Type I).
e Conventional purging and low-flow sampling (Type II).

These two sampling techniques are intended to address the different groundwater conditions that
may be encountered at RFAAP.

The Type I sampling technique will be used in the following situations:
o In wells where only one discrete water-producing zone is encountered.

o In wells with no discrete water bearing zone and a low yield (generally < 0.5 liters per
minute).

e In wells sampled during seasonal low groundwater conditions with greatly reduced yield.
The Type II sampling technique will be used in the following situations:

e In a well with potential or documented multiple flow zones and where individual flow zones
will not be evaluated.

e In moderately producing wells (> 0.5 liters per minute) where no discrete flow zones were
documented during drilling.

e In wells sampled during seasonal high groundwater conditions with enhanced yield (and
potentially additional flow zones).

Groundwater samples should be collected no sooner than 14 days after well development.
Information from the boring logs, well completion records, and well development records should
be reviewed before sampling a well to determine the most appropriate sampling technique.
Pertinent information for each well to be sampled includes:

e Well construction.

e Depth and nature of water producing zones.

o Sustainable pumping rate of the well to be sampled.
o Well recharge characteristics.

o Baseline turbidity.

Because of the heterogeneous nature of the fracture and solution-enhanced fractured bedrock at
RFAAP, monitoring well purging and sampling techniques will need to be flexible. This
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flexibility is necessary to obtain representative samples that meet the data quality objectives
(DQOs) specified in site-specific work plan addenda.

In general, when using the pumps specified in the following sections, situate any gasoline-
powered generator on level ground approximately 15 ft downwind from the well. All generator
maintenance (oil and fueling) is to be performed off site. If the hose(s) and/or power cord of the
pump is not on a reel, place the pump with its hose and power cord on the plastic sheeting
downhill from the well.

3.3 TYPE I SAMPLING PROCEDURES

Type I low flow purging and sampling procedures include the following:

The work area outside the well will be prepared by placing plastic sheeting on the ground
around the well casing to avoid cross-contamination.

All equipment used to purge and sample the wells will be thoroughly decontaminated before
and after use according to the requirements of the work plan addenda and SOP 80.1.

All equipment to be used for monitoring water quality parameters will be calibrated before
beginning purging according to the requirements of the work plan addenda and SOP 40.1.

Note the condition of the well and well head.
Monitor the headspace of the well with a photoionization detector as the well cap is removed.

Measure and record the depth to water with an electronic water level indicator. The
measurement of well depth will not be taken until after sampling is completed so that
potential re-suspension of any settled solids at the bottom of the well is avoided.

Well depth at the time of purging will be obtained from well construction and existing data.

Slowly lower a clean, stainless steel, adjustable flow rate, submersible pump and dedicated
Teflon or Teflon-lined polyethylene tubing to the desired depth. As the pump is slowly
lowered into the well, secure the safety drop cable, tubing, and electrical lines to each other
using nylon stay-ties.

For wells with very low sustainable pumping rates (< 0.5 liters per minute), the pump should
be set in the middle of the saturated screen section of the well or middle of the water column
for open wells. The pump should be set 12 hours prior to purging so that the depth to water
equilibrates and sediments disturbed during pump placement have time to settle.

For wells with sustainable pumping rates (> 0.5 liters per minute), the pumps will be set at a
desired depth prior to purging, allowing for the depth to water to equilibrate before sampling.
The desired depth will be specified in work plan addenda based on site-specific conditions
and DQOs.

Connect the pump tubing to an in-line flow-through cell(s) and connect the multi-parameter
probe to the cell(s). The end of the tubing exiting the in-line flow-through cell should be
placed to discharge into a appropriate container(s) to collect purge water.

Immediately prior to purging, the depth to water will be measured and record. Start pumping
the water at a rate of 100 to 400 milliliters per minute. Avoid surging. The pumping rate
should cause minimal drawdown (less than 0.2 ft). Water level measurements should be
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collected continuously to document stabilization of the water level. Pumping rates should, if
needed, be reduced to the minimal capabilities of the pump to avoid dewatering the screen
interval and ensure stabilization of indicator parameters.

During purging, water quality indicator parameters will be monitored at the in-line flow-
through cell(s) every 3 to 5 minutes. The parameters to be monitored include pH, specific
conductance, oxidation/reduction potential (Eh), dissolved oxygen, and turbidity.

Continue purging until stabilization of indicator parameters is achieved. Stabilization is
defined as three consecutive readings that are within the following criteria:

- 0.1 forpH;

- 13% for specific conductance;

- +10 mV for oxidation/reduction potential (Eh); and
- £10% for turbidity and dissolved oxygen.

If the parameters have stabilized, but the turbidity is not in the range of 5 to 10 NTU, then
both filtered and unfiltered samples should be collected for any metals analysis. Filter metal
samples should be collected with an in-line filter using a high capacity 0.45-micron
particulate filter. This filter should be pre-rinsed according to the manufacturer’s
instructions.

Once purging is completed, reduce the pumping rate to its lowest steady rate and disconnect
the tubing from the in-line flow-though cell(s).

Collect groundwater samples directly from the end of the tubing into clean containers
provided by the laboratory. The container requirements and preservatives for groundwater
samples are specified in work plan addenda. Allowing the pump discharge to flow gently
down the inside of the container with minimal turbulence should fill all sample containers.
Volatile organic compound (VOC) and gas sensitive parameter samples should be collected
first followed by other parameters.

In general, samples should be collected and containerized in the order of the volatilization
sensitivity of the parameters. A preferred collection order for some common parameters is
VOCs, extractable organics, metals, cyanide, sulfate and chloride, turbidity, and nitrate and
ammonia. The parameters to be collected at any well location are site-specific and are
specified in work plan addenda.

Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).

After the sample collection is complete, remove the pump, tubing, and associated lines.
Note: sample tubing will be dedicated to each well.

Measure and record the total depth of the well.
Secure the well be replacing and locking the lid.

3.4 TYPE 11 SAMPLING PROCEDURES

The work area outside the well will be prepared by placing plastic sheeting on the ground
around the well casing to avoid cross-contamination.
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All equipment used to purge and sample the wells will be thoroughly decontaminated before
and after use according to the requirements of the work plan addenda and SOP 80.1.

All equipment to be used for monitoring water quality parameters will be calibrated before
beginning purging according to the requirements of the work plan addenda and SOP 40.1.

Note the condition of the well and well head.
Monitor the headspace of the well with a photoionization detector as the well cap is removed.

Measure and record the depth to water with an electronic water level indicator. The
measurement of well depth will not be taken until after sampling is completed so that
potential re-suspension of any settled solids at the bottom of the well is avoided.

Well depth at the time of purging will be obtained from well construction and existing data.

Calculate the standing water column in the well by subtracting the depth to water from the
total depth of the well as recorded during completion of the well.

From the water depth, well diameter, sand pack length, etc., calculate the equivalent volume
(1 EV) of water in the well.

1 EV = volume in casing + volume in saturated sand pack. Therefore; if the water table lies
below the top of the sand pack, use the following equation:

1 EV = (pRw?hw) + (0.30p(Rs>-Rw?)hw) * (0.0043)
If the water table lies above the top of the sand pack use this equation:
1 EV = [(pRw?hw) + (0.30p(Rs-Rw?)hs)] * (0.0043)

Where:Rs = radius of sand pack in inches

Rw =radius of well casing in inches
hs = height of sand pack in inches
hw = water depth in inches

0.0043 gal/in®

Assumed filter pack porosity = 30%

Tables and graphs showing equivalent volumes for typical well constructions are available.

Slowly lower a clean, stainless steel, adjustable flow rate, submersible pump and dedicated
Teflon or Teflon-lined polyethylene tubing to the middle of the saturated screen interval or
water column in an open borehole. As the pump is slowly lowered into the well, secure the
safety drop cable, tubing, and electrical lines to each other using nylon stay-ties.

Connect the pump tubing to an in-line flow-through cell(s) and connect the multi-parameter
probe to the cell(s). The end of the tubing exiting the in-line flow-through cell should be
placed to discharge into an appropriate container to collect purge water.

Start purging the well at the minimally achievable pumping rate. Gradually increase the
pumping rate to achieve the maximum flow rate of the pump or the maximum sustainable
flow rate that does not draw down the static water level to a point below the top of the first
water bearing zone, whichever is achieved first.
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During purging, water level measurements should be collected periodically to verify water
levels in the well.

During purging, water quality indicator parameters will be monitored at the in-line flow-
through cell(s) every 3 to 5 minutes. The parameters to be monitored include pH, specific
conductance, oxidation/reduction potential (Eh), dissolved oxygen, and turbidity.

Note when each indicator parameter stabilizes. Stabilization is defined as three consecutive
readings that are within the following criteria:

- £0.1 for pH.

- 13% for specific conductance.

- £10 mV for oxidation/reduction potential (Eh).
- £10% for turbidity and dissolved oxygen.

Three calculated eVs of water in the will be purged prior to sampling. It will be documented
if stabilization of the indicator parameters has not occurred after three calculated well
volumes have been removed and sampling procedures begin.

If the turbidity is not in the range of 5 to 10 NTU when purging has been completed, then
both filtered and unfiltered samples should be collected for any metals analysis. Filter metal
samples should be collected with an in-line filter using a high capacity 0.45-micron
particulate filter. This filter should be pre-rinsed according to the manufacturer’s
instructions.

Once purging is completed, reduce the pumping rate to its lowest steady rate and disconnect
the tubing from the in-line flow-though cell(s).

Collect groundwater samples directly from the end of the tubing into clean containers
provided by the laboratory. The container requirements and preservatives for groundwater
samples are specified in work plan addenda. Allowing the pump discharge to flow gently
down the inside of the container with minimal turbulence should fill all sample containers.
Volatile organic compound (VOC) and gas sensitive parameter samples should be collected
first followed by other parameters.

Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).

After the sample collection is complete, remove the pump, tubing, and associated lines.
Note: sample tubing will be dedicated to each well.

Measure and record the total depth of the well.
Secure the well be replacing and locking the lid.

3.5 INVESTIGATION-DERIVED MATERIAL

Investigation-derived material will be managed in accordance with procedures defined in the
work plan addendum for the site being investigated and SOP 70.1.
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4.0 MAINTENANCE I

Refer to manufacturer’s requirements for maintenance of pumps and generators.

5.0 PRECAUTIONS

Refer to the site-specific health and safety plan.

6.0 REFERENCES

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3, 1
February.

USEPA. 1997. Recommended Procedure for Low-flow Purging and Sampling of Groundwater
Monitoring Wells. Bulletin No. QAD023, October.
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STANDARD OPERATING PROCEDURE 30.3
SURFACE WATER SAMPLING

1.0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to delineate protocols for collecting
grab samples of surface water. This procedure can be applied to the collection of surface water
samples from streams, rivers, ditches, lakes, ponds, and lagoons.

2.0 MATERIALS

e Work Plans.
e Field logbooks.

e Photoionization detector (PID) or other appropriate monitoring instrument as specified site-
specific health and safety plan.

e Appropriate sample bottles, labels, chain-of-custody forms, and sample shipping supplies etc.
o Long-handled dip sampler (polytetrafluoroethylene (PTFE) or stainless steel), as applicable.
o Short-handled dip sampler (PTFE or stainless steel), as applicable.

e Pond sampler (PTFE or stainless steel), as applicable.

o Boat, other stable working platform, personal flotation device, as applicable.

o Sample filtration apparatus, as applicable.

o Peristaltic pump with 0.45-um filters and disposable PTFE tubing, as applicable.

o Personal protective equipment and clothing (PPE) per site specific health and safety plan.

e Appropriate containers for investigation-derived material.

3.0 PROCEDURE

3.1 CONSIDERATIONS

Factors that will need to be considered for selection of a surface water sampler include the width,
depth, and flow of the surface water body, and whether the sample will be collected from the
shore or a vessel. The most appropriate method(s) of sample collection and the appropriate
depths of sampling (sampling strategies) will be specified in work plan addenda based on site-
specific conditions and data quality objectives (DQOs).

3.2 DOCUMENTATION

Surface water sampling information should be recorded in the field logbooks as described in
SOPs 10.1 and 10.2. This information should include a description of the water body
characteristics (size, depth, flow, etc.).
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Sampling locations should be marked on a site map. Describe each location and place a
numbered stake above the visible high water mark on the bank closest to the sampling location
and/or mark adjacent trees with surveyor's flagging. The descriptions must be adequate to allow
the sampling station to be relocated at some future date by someone other than the original
sampling crew.

3.3 SAMPLE LOCATION AND TIMING

Sampling should proceed from downstream locations to upstream locations so that disturbance
related to sampling does not affect the samples collected upstream. In addition, if sediment
samples are to be collected at the same locations as the surface water samples, the water samples
must be collected first.

Sampling should be performed quickly and in a manner that minimizes disturbance of bottom
sediments to ensure a representative sample.

In general, surface water samples should be collected and containerized in the order of the
volatilization sensitivity of the parameters. A preferred collection order for some common
parameters is volatile organic compounds (VOCs), extractable organics, metals, cyanide, sulfate
and chloride, turbidity, and nitrate and ammonia. The parameters to be collected at any location
are site-specific and are specified in work plan addenda.

3.4 SAMPLING METHODS

Various methods may be used to collect samples of surface water and the method used will
depend on the considerations discussed in Section 3.1. Some of the more common methods used
to collect surface water samples from shallow depths include:

e Submergence of sampling containers.
e Dipper and pond sampler.
e Peristaltic pump (for non-volatile parameters).

Submergence of Sampling Container

Direct filling the sample containers by submergence is advantageous when the sample might be
significantly altered during transfer from a collection device into another container. This method
would not be appropriate for sampling at depth.

1. All sampling equipment should be appropriately decontaminated before and after use
according to the requirements of the work plan addendum and SOP 80.1.

2. Spread new plastic sheeting on the ground at each sampling location to prevent cross-
contamination. If sample access is restricted, use appropriate vessel or another stable
working platform adjacent to the area to be sampled.

3. Samples should be collected in order specified in the work plan addenda prepared for the
site-specific investigation (also see Section 3.3).

4. Submerge an appropriate sample container with the cap in place with minimal surface
disturbance so that the open end is pointing upstream. Sample container requirements are
specified in work plan addenda.
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5. Allow the container to fill slowly and continuously using the cap to regulate the inflow of
water.

6. Retrieve the sample from the surface water with minimal disturbance.

7. Preserve the sample as specified in work plan addenda. Secure the cap on the sample
container tightly.

8. Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).

Sampling with Dip and Pond Sampler

Dipper and pond samplers prevent unnecessary contamination of the outer surface of the sample
container that would occur with the direct submergence method of sampling.

A long handled dipper sampler or a pond sampler can be used to remotely obtain samples where
access is poor or non-contact with water is suggested in the health and safety plan.

Sampling with the PTFE or stainless steel dipper or pond sampler (long-handled or measuring

cup type):

1. All sampling equipment should be appropriately decontaminated before and after use
according to the requirements of the work plan addendum and SOP 80.1.

2. Spread new plastic sheeting on the ground at each sampling location to prevent cross-
contamination. If sample access is restricted, use appropriate vessel or another stable
working platform adjacent to the area to be sampled.

3. Assemble the sampler.

4. Samples should be collected in order specified in the work plan addenda prepared for the
site-specific investigation (also see Section 3.3).

5. Collect samples by slowly submerging the pre-cleaned dipper or pond sampler with minimal
surface disturbance. Make sure the open end is pointing upstream.

6. Remove the cap from the sample container and slightly tilt the mouth of the bottle below the
edge of the sampler. Sample container requirements are specified in work plan addenda.

7. Empty the sampler slowly. Allow the sample stream to flow gently down the side of the
bottle with entry turbulence. Avoid aerating the sample.

8. Continue filling the sample container until the container is filled.

9. Preserve the sample as specified in work plan addenda. Secure the cap on the sample
container tightly.

10. Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).

Sampling with a Peristaltic Pump

Sampling with a peristaltic pump will extend the lateral reach of the sampler and allow sampling
from depths below the water surface. A disadvantage of this method is that it cannot be used to
sample for volatile organic compounds because of potential degassing effects.
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1. All sampling equipment should be appropriately decontaminated before and after use
according to the requirements of the work plan addendum and SOP 80.1.

2. Spread new plastic sheeting on the ground at each sampling location to prevent cross-
contamination. If sample access is restricted, use appropriate vessel or another stable
working platform adjacent to the area to be sampled.

3. Install clean medical grade silicone tubing in the pump head, as instructed by the
manufacturer.

4. Select the length of appropriate suction tubing (PFTE or other) necessary to reach the
required sample location/depth and attach to the pump intake or extended section of silicone
tubing emanating from the intake side of the pump head.

5. Turn on pump and adjust flow to draw water through tubing. If possible, allow several liters
of sample to pass through the system before actual sample collection.

6. Samples should be collected in order specified in the work plan addenda prepared for the
site-specific investigation (also see Section 3.3).

7. VOC samples, if required, will be collected using another type of sampling device, as
specified in the work plan addenda.

8. Collect surface water samples directly from the end of the tubing into clean laboratory-
prepared (preserved) containers. Allowing the pump discharge to flow gently down the
inside of the container with minimal turbulence should fill all sample containers. Sample
container requirements are specified in work plan addenda.

9. Preserve the sample as specified in work plan addenda. Secure the cap on the sample
container tightly.

10. Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).

3.5 SAMPLE FILTRATION

If specified in work plan addenda, certain parameters such as metals may need to be collected for
both total and dissolved fractions. In this case, filtration will be performed immediately after
collecting sample. Set up filtration equipment before collecting sample. Filtration may be
accomplished by gravity or, if necessary, due to slow filtering, a peristaltic pump can be used to
pressure filter the sample. Vacuum filtration will not be used due to the possibility of analyte
volatilization.

3.6 GRAVITY FILTRATION

o Using decontaminated forceps, place a 0.45-um membrane in a decontaminated filter funnel.

e Slowly pour sample into the funnel and collect filtrate directly into appropriate sample
container(s).

e Preserve the sample as specified in work plan addenda. Secure the cap on the sample
container tightly.

e Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).
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e Appropriately dispose of filter membrane.

Filter with a Peristaltic Pump

o Using previously assembled disposable tubing, 0.45-um in-line filter, and peristaltic pump,
filter sample from collection bucket into appropriate container.

e Adjust pump rate to avoid aeration of sample.

e Preserve the sample as specified in work plan addenda. Secure the cap on the sample
container tightly.

e Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and
package the samples for shipping (SOP 50.2).

4.0 MAINTENANCE I

Refer to manufacturer's specifications for maintenance procedures on generators and pumps.

5.0 PRECAUTIONS I

Refer to the site-specific health and safety plan.

6.0 REFERENCES I

ASTM Standard D 5358-93. 1993. Standard Practice for Sampling with a Dipper or Pond
Sampler.

Environmental Monitoring System Laboratory (EMSL), ORD, U.S. Environmental Protection
Agency. Characterization of Hazardous Waste Site-A Method Manual, Volume II-Available
Sampling Methods. 1983.

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3.
1 February.
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STANDARD OPERATING PROCEDURE 30.6
CONTAINERIZED MATERIAL

1.0 SCOPE AND APPLICATION

The purpose of this standard operating procedure (SOP) is to delineate protocols for the opening
and sampling of containerized liquids of potentially unknown substances.

2.0 MATERIALS

e Work Plans.

o Field logbooks.

o Personal protective equipment and clothing per the site-specific health and safety plan.
e Monitoring instruments per the site-specific health and safety plan.

e Decontamination equipment and supplies (SOP 80.1).

o Tools.

e Historical data, if available.

e Sampling tube.

e Remote samplers, as required.

3.0 PROCEDURE

Sealed containers with unknown contents represent potential severely hazardous situations for
sampling teams. Even when the original identity of the contents is reasonably certain, contents
may be under pressure or in a decomposed state and may readily react (sometimes violently)
with air or water vapor in the atmosphere.

Only hazardous material specialists that have appropriate training and experience will inspect
and sample unidentifiable drums or containers. Specialist team members will use extreme
caution and care when opening sealed drums or cans of unknown content for purposes of
inspection and sampling.

Efforts will be made to determine the identity of the contents, through markings, history of
activities at the site, and similarity and proximity to containers of known contents. The range of
possible hazards will dictate which specific procedure will be followed, and specific procedures
will be identified in work plan addenda. All predetermined procedures will be strictly followed
as designated by the site-specific conditions.

Using this SOP and appropriate health and safety protocols, field personnel will use extreme
caution and care in opening sealed drums or cans of unknown contents for purposes of inspection
and sampling. Specific activities include the following:

e Determine the identity of the contents through markings, history of activities at the site, and
similarity and proximity to containers of known contents. The range of possible hazards will
dictate which specific procedure should be followed.
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o Handle containers as little as possible; however, if it is necessary to reorient a drum to allow
access to a bung or cap, perform this activity using remote-handling forklift equipment with
special drum-holding attachments.

e If contents are deemed to be under pressure, highly reactive, or highly toxic (or if these
possibilities cannot be disproven), perform initial opening of the container remotely.

e Air monitoring stations will be established as necessary, using the following procedures:
o Affix a remote bung opener to the drum.

o Evacuate personnel to a safe distance or station them behind a barricade.

e Activate the non-sparking motor of the opener.

e After the bung is removed, monitor the drum for potential activity of the contents, such as
vapor emission, smoking, or audible reaction.

e Approach cautiously while monitoring for toxic levels of airborne contaminants.

o Ifthe contents of the drum pose acceptable hazards, accomplish opening (or inspection if
previously opened remotely) and sampling with one of three approved devices. The
preferred method is to use a clean glass tube, with or without bottom stopper, which can be
placed in the drum (breaking it if necessary) after sampling is complete. Alternately (if a
bung has been removed), a well sampler such as a Kemmererbailer can be used (but would
require removal and cleaning or disposal according to the nature of the waste). By opening
either of these devices at a desirable depth, stratified sampling can be performed. Also, the
sampling tubes can be made with a plunger rod and O-ring seals at selected intervals,
allowing simultaneous collection of multiple samples in a stratified medium.

e Following sampling, the drum will be resealed and/or overpacked to prevent any possibility
of leakage while analysis determines the identity of the contents.

e Drums that do not have removable bungs may be opened remotely with a solenoid-activated
punch (this requires that the drum be recontainerized or overpacked after sampling is
complete).

4.0 MAINTENANCE

Not applicable.

5.0 PRECAUTIONS

None

6.0 REFERENCE I

USEPA. 1989. A Compendium of Superfund Field Operation Methods. EPA/540/P-87/001.
December.
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STANDARD OPERATING PROCEDURE 30.7
SAMPLING STRATEGIES

1.0 SCOPE AND APPLICATION I

The purpose of this standard operating procedure (SOP) is to delineate sampling strategies for
sampling various media.

2.0 MATERIALS

e Historical site data.
o Site topography.
e Soil types.

e Sampled media.

3.0 PROCEDURE

The primary goal of any investigation is to collect samples representative of existing site
conditions. Statistics are generally used to ensure samples are as representative as possible.
Sampling plans may employ more than one approach to ensure project data quality objectives are
adequately addressed. A comparison of sampling strategies is presented in Table 1.

3.1 CLASSICAL STATISTICAL SAMPLING

Classical statistical sampling strategies are appropriately applied to either sites where the source
of contamination is known or small sites where the entire area is remediated as one unit. Primary
limitations of this sampling approach include (1) inability to address media variability; (2)
inadequate characterization of heterogenous sites; and (3) inadequate characterization of sites
with unknown contamination characteristics.

3.1.1 Simple Random Sampling

Simple random sampling is generally more costly than other approaches because of the number
of samples required for site characterization. This approach is generally used when minimal site
information is available and visible signs of contamination are not evident and includes the
following features:

e Sampling locations are chosen using random chance probabilities.
o This strategy is most effective when the number of sampling points is large.
3.1.2 Stratified Random Sampling

This sampling approach is a modification to simple random sampling. This approach is suited
for large site investigations that encompass a variety of soil types, topographic features, and/or
land uses. By dividing the site into homogenous sampling strata based on background and
historical data, individual random sampling techniques are applied across the site. Data acquired
from each stratum can be used to determine the mean or total contaminant levels and provide
these advantages:

Radford Army Ammunition Plant
1 Interim Measures Work Plan for SWMU 54



e Increased sampling precision results due to sample point grouping and application of random
sampling approach.

o Control of variances associated with contamination, location, and topography.
3.1.3 Systematic Grid

The most common statistical sampling strategy is termed either systematic grid or systematic
random sampling. This approach is used when a large site must be sampled to characterize the
nature and extent of contamination.

Samples are collected at predetermined intervals within a grid pattern according to the following
approach:

o Select the first sampling point randomly; remaining sampling points are positioned
systematically from the first point.

e Determine the grid design: one or two-dimensional. One-dimensional sample grids may be
used for sampling along simple man-made features. Two-dimensional grid systems are ideal
for most soil applications.

o Determine the grid type: square or triangular. Sampling is usually performed at each grid-
line intersection. Other strategies include sampling within a grid center or obtaining
composite samples within a grid.

e Each stratum is sampled based on using the simple random sampling approach but
determined using a systematic approach.

3.1.4 Hot-Spot Sampling

Hot spots are small, localized areas of media characterized by high contaminant concentrations.
Hot-spot detection is generally performed using a statistical sampling grid. The following
factors should be addressed:

e Grid spacing and geometry. The efficiency of hot-spot searches is improved by using a
triangular grid. An inverse relationship exists between detection and grid point spacing, e.g.,
the probability of hot-spot detection is increased as the spacing between grid points is
decreased.

o Hot-spot shape/size. The larger the hot spot, the higher the probability of detection. Narrow
or semi-circular patterns located between grid sampling locations may not be detected.

o False-negative probability. Estimate the false negative (3-error) associated with hot-spot
analysis.

3.1.5 Geostatistical Approach

Geostatistics describe regional variability in sampling and analysis by identifying ranges of
correlation or zones of influence. The general two-stage approach includes the following:

e Conducting a sampling survey to collect data defining representative sampling areas.

e Defining the shape, size, and orientation of the systematic grid used in the final sampling
event.
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3.2 NON-STATISTICAL SAMPLING
3.2.1 Biased Sampling

Specific, known sources of site contamination may be evaluated using biased sampling.
Locations are chosen based on existing information.

3.2.2 Judgmental Sampling Grid

This sampling approach entails the subjective selection of sampling locations that appear to be
representative of average conditions. Because this method is highly biased, it is suggested that a
measure of precision be included through the collection of multiple samples.

4.0 MAINTENANCE I

Not applicable.

5.0 PRECAUTIONS

None

6.0 REFERENCE I

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM200-1-3. 1
February.
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TABLE 1

SAMPLING STRATEGIES

SAMPLING STRATEGY |

DESCRIPTION

APPLICATION

LIMITATIONS

Classical Statistical Sampling Strategies

Simple Random Sampling Representative sampling locations are chosen | Sites where background information is not May not be cost-effective because samples may
using the theory of random chance available and no visible signs of contamination | be located too close together. Does not take
probabilities. are present. into account spatial variability of media.

Stratified Random Site is divided into several sampling areas Large sites characterized by a number of soil Often more cost-effective than random

Sampling (strata) based on background or site survey types, topographic features, past/present uses, sampling. More difficult to implement in the

information.

or manufacturing storage areas.

field and analyze results. Does not take into
account spatial variability of media.

Systematic Grid Sampling

Most common statistical strategy; involves
collecting samples at predetermined, regular
intervals within a grid pattern.

Best strategy for minimizing bias and providing
complete site coverage. Can be used effectively
at sites where no background information
exists. Ensures that samples will not be taken
too close together.

Does not take into account spatial variability of
media.

Hot-Spot Sampling

Systematic grid sampling strategy tailored to
search for hot spots.

Sites where background information or site
survey data indicate that hot spots may exist.

Does not take into account spatial variability of
media. Tradeoffs between number of samples,
chance of missing a hot spot, and hot spot
size/shape must be weighed carefully.

Geostatistical Approach

Representative sampling locations are chosen
based on spatial variability of media.
Resulting data are analyzed using kriging,
which creates contour maps of the
contaminant concentrations and the precision
of concentration estimates.

More appropriate than other statistical sampling
strategies because it takes into account spatial
variability of media. Especially applicable to
sites where presence of contamination is
unknown.

Previous investigation data must be available
and such data must be shown to have a spatial
relationship.

Non-Statistical Sampling Strategies

Biased Sampling

Sampling locations are chosen based on
available information.

Sites with known contamination sources.

Contaminated areas can be overlooked if
background information or visual signs of
contamination do not indicate them. Best used
if combined with a statistical approach,
depending on the project objectives.

Judgmental Sampling

An individual subjectively selects sampling
locations that appear to be representative of
average conditions.

Homogenous, well-defined sites.

Not usually recommended due to bias imposed
by individual, especially for final
investigations.
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STANDARD OPERATING PROCEDURE 50.1
SAMPLE LABELS

1.0 SCOPE AND APPLICATION I

Every sample will have a sample label uniquely identifying the sampling point and analysis
parameters. The purpose of this standard operating procedure (SOP) is to delineate protocols for
the use of sample labels. An example label is included as Figure 50.1-A. Other formats with
similar levels of detail are acceptable.

2.0 MATERIALS

e Sample label.

e Indelible marker.

3.0 PROCEDURE

The use of preprinted sample labels is encouraged and should be requested from the analytical
support laboratory during planning activities.

As each sample is collected, fill out a sample label ensuring the following information has been
collected:

e Project name.

o Sample ID: enter the SWMU number and other pertinent information concerning where the
sample was taken. This information should be included in site-specific work plan addenda.

e Date of sample collection.
e Time of sample collection.
o Initials of sampler(s).

e Analyses to be performed (NOTE: Due to number of analytes, details of analysis should be
arranged with lab a priori).

e Preservatives (water samples only).

Double-check the label information to make sure it is correct. Detach the label, remove the
backing and apply the label to the sample container. Cover the label with clear tape, ensuring
that the tape completely encircles the container.

4.0 MAINTENANCE

Not applicable.

5.0 PRECAUTIONS I

None.
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6.0 REFERENCE I

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPA/600/R-98/018,
QA/RS, Final, Office of Research and Development, Washington, D.C.
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FIGURE 50.1-A
SAMPLE LABEL

PROJECT NAME

SAMPLE ID

DATE: / TIME:

ANALYTES: VOC SVOC P/P METALS CN

PAH D/F HERBs ANIONS TPH
ALK TSS

PRESERVATIVE: [HCI] [HNOs] [NaOH] [H2SO4]
SAMPLER:
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STANDARD OPERATING PROCEDURE 50.2
SAMPLE PACKAGING

1.0 SCOPE AND APPLICATION I

The purpose of this standard operating procedure (SOP) is to delineate protocols for the packing
and shipping of samples to the laboratory for analysis.

2.0 MATERIALS

e Waterproof coolers (hard plastic or metal).

e Metal cans with friction-seal lids (e.g., paint cans).
e Chain-of-custody forms.

e Chain-of-custody seals (optional).

e Packing material.

e Sample documentation.

o Ice.

o Plastic garbage bags.

e C(lear Tape.

e Zip-top plastic bags.

e Temperature blanks provided by laboratory for each shipment.

.0 PROCEDURE

e Check cap tightness and verify that clear tape covers label and encircles container.

e Wrap sample container in bubble wrap or closed cell foam sheets. Samples may be enclosed
in a secondary container consisting of a clear zip-top plastic bag. Sample containers must be
positioned upright and in such a manner that they will not touch during shipment.

o Place several layers of bubble wrap, or at least 1 in. of vermiculite on the bottom of the
cooler. Line cooler with open garbage bag, place all the samples upright inside the garbage
bag and tie.

e Double bag and seal loose ice to prevent melting ice from soaking the packing material.
Place the ice outside the garbage bags containing the samples.

e Pack shipping containers with packing material (closed-cell foam, vermiculite, or bubble
wrap). Place this packing material around the sample bottles or metal cans to avoid breakage
during shipment.

e A temperature blank (provided by laboratory) will be included in each shipping container to
monitor the internal temperature. Samples should be cooled to 4 degrees C on ice
immediately after sampling.

o Enclose all sample documentation (i.e., Field Parameter Forms, Chain-of-Custody forms) in
a waterproof plastic bag and tape the bag to the underside of the cooler lid. If more than one
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cooler is being used, each cooler will have its own documentation. Add the total number of
shipping containers included in each shipment on the chain-of-custody form.

o Seal the coolers with signed and dated custody seals so that if the cooler were opened, the

custody seal would be broken. Place clear tape over the custody seal to prevent damage to
the seal.

o Tape the cooler shut with packing tape over the hinges and place tape over the cooler drain.

o Ship all samples via overnight delivery on the same day they are collected if possible.

4.0 MAINTENANCE I

Not applicable.

5.0 PRECAUTIONS I
5.1 PERMISSIBLE PACKAGING MATERIALS

« Non-absorbent.

o Bubble wrap.

o Closed cell foam packing sheets.

e Absorbent.

e Vermiculite.

5.2 NON-PERMISSIBLE PACKAGING MATERIALS
o Paper.

e Wood shavings (excelsior).

o Cornstarch “peanuts.”

6.0 REFERENCES

USEPA. 1990. Sampler's Guide to the Contract Laboratory Program. EPA/540/P-90/006,
Directive 9240.0-06, Office of Emergency and Remedial Response, Washington, D.C.,
December 1990.

USEPA. 1991. User's Guide to the Contract Laboratory Program. EPA/540/0-91/002, Directive
9240.0-01D, Office of Emergency and Remedial Response. January 1991.

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPA/600/R-98/018,
QA/RS, Final, Office of Research and Development, Washington, D.C.
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STANDARD OPERATING PROCEDURE 70.1
INVESTIGATION-DERIVED MATERIAL

1.0 SCOPE AND APPLICATION

Management of investigation-derived material (IDM) minimizes the potential for the spread of
waste material onsite or offsite through investigation activities. The purpose of this standard
operating procedure (SOP) is to provide general guidelines for appropriate management of
potentially contaminated materials derived from the field investigations. Specific procedures
related to the transportation and disposal of hazardous waste are beyond the scope of this SOP.

2.0 INTRODUCTION

Investigation-derived material (IDM) consists of waste materials that are known or suspected to
be contaminated with waste substances through the actions of sample collection or personnel and
equipment decontamination. These materials include decontamination solutions, disposable
equipment, drill cuttings and fluids, and water from groundwater monitoring well development
and purging. To the extent possible, the site manager will attempt to minimize the generation of
these materials through careful design of decontamination schemes and groundwater sampling
programs. Testing conducted on soil and water investigation-derived material will show if they
are also hazardous wastes as defined by RCRA. This will determine the proper handling and
ultimate disposal requirements.

The criteria for designating a substance as hazardous waste according to RCRA is provided in 40
CFR 261.3. If IDM meet these criteria, RCRA requirements will be followed for packaging,
labeling, transporting, storing, and recordkeeping as described in 40 CFR 262.34. Those
materials that are judged potentially to meet the criteria for a regulated solid or hazardous waste
will be placed in DOT-approved 55-gallon steel drums or another type of DOT-approved
container; based on waste characteristics and volume.

Investigation-derived material will be appropriately placed in containers, labeled, and tested to
determine disposal options in accordance with RCRA regulations and Virginia Hazardous Waste
Management Regulations.

3.0 INVESTIGATION-DERIVED MATERIAL MANAGEMENT

Procedures that minimize potential for the spread of waste material include minimizing the
volume of material generated, material segregation, appropriate storage, and disposal according
to RCRA requirements.

3.1 WASTE MINIMIZATION

In the development of work plan addenda, each aspect of the investigation will be reviewed to
identify areas where excess waste generation can be eliminated. General procedures that will
eliminate waste include avoidance of unnecessary exposure of materials to hazardous material
and coordination of sampling schedules to avoid repetitious purging of wells and use of sampling
equipment.
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3.2 WASTE SEGREGATION

Waste accumulation and management procedures to be used depend upon the type of material
generated. For this reason, IDM described below are segregated into separate 55-gallon storage
drums or other appropriate DOT containers. Waste materials that are known to be free of
potential hazardous waste contamination (such as broken sample bottles or equipment containers
and wrappings) must be collected separately for disposal to municipal systems. Large plastic
garbage or “lawn and leaf” bags are useful for collecting this trash. Even “clean” sample bottles
or Tyvek should be disposed of with care. Although they are not legally a problem, if they are
discovered by the public they may cause concern. Therefore, items that are known to be free
from contamination but are also known to represent “hazardous or toxic waste” to the public
must not be disposed of in any public trash receptacle, such as found at your hotel or park.

3.2.1 Decontamination Solutions

Solutions considered investigation-derived materials range from detergents, organic solvents,
and acids used to decontaminate small hand samplers to steam-cleaning rinsate used to wash drill
rigs and other large equipment. These solutions are to be placed in 55-gallon drums with bolt-
sealed lids or other appropriate DOT approved containers. Residual liquid IDM from
decontamination pads will be removed and appropriately placed in container(s) at the end of each
field day.

3.2.2 Soil Cuttings and Drilling Muds

Soil cuttings are solid to semi-solid soils generated during trenching activities or drilling for the
collection of subsurface soil samples or the installation of monitoring wells. Depending on the
type of drilling, drilling fluids known as “muds” may be used to remove soil cuttings. Drilling
fluids flushed from the borehole must be directed into a settling section of a mud pit. This
allows reuse of the decanted fluids after removal of the settled sediments. Drill cuttings, whether
generated with or without drilling fluids, are to be removed with a flat-bottomed shovel and
placed in 55-gallon drums with bolt-sealed lids or other appropriate DOT containers, as
conditions or volume of IDM dictate.

3.2.3 Well Development and Purge Water

Well development and purge water is removed from monitoring wells to repair damage to the
aquifer following well installation, obtain characteristic aquifer groundwater samples, or measure
aquifer hydraulic properties. The volume of groundwater to be generated will determine the
appropriate container to be used for accumulation of IDM.

For well development and purging, 55-gallon drums are typically an efficient container for
accumulation. When larger volumes of water are removed from wells, such as when pumping
tests are conducted, the use of large-volume portable tanks such as “Baker Tanks” should be
considered for IDM accumulation.

Analytical data for groundwater samples associated with the well development and purge water
will be used to assist in characterizing IDM and evaluating disposal options.

3.2.4 Personal Protective Equipment and Disposable Sampling Equipment

Personal protective equipment and clothing (PPE) may include such items as Tyvek coveralls,
gloves, booties, and APR cartridges. Disposable sampling equipment may include such items as
plastic sheeting, bailers, disposable filters, disposable tubing and paper towels. PPE and
disposable sampling equipment that have or may have contacted contaminated media (soil,
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water, etc.) will be segregated and placed in 55-gallon drums separate from soil and water IDM.
Disposition of this type of IDM will be determined by the results of IDM testing of the media in
which the PPE and sampling equipment contacted.

3.3 MATERIAL ACCUMULATION

The IDM in containers must be placed in an appropriate designated RCRA container
accumulation area at RFAAP, where it is permissible to accumulate such waste. IDM placed
into a designated 90-day accumulation area will be properly sealed, labeled and covered. All
drums will be placed on pallets.

A secure and controlled waste staging area will be designated by the installation prior the
commencement of field sampling activities. Per the facility’s requirements as a RCRA large
quantity generator, waste accumulation cannot exceed 90 days for materials presumed or shown
to be RCRA-designated hazardous wastes; waste which is known not to be RCRA-designated
waste should be promptly disposed to municipal waste systems or appropriate facility.

3.3.1 IDM Accumulation Containers

Containers will be DOT-approved (DOT 17H 18/16GA OH unlined) open-head steel drums or
other DOT approved container, as appropriate.

Container lids should lift completely off be secured by a bolt ring (for drum). Order enough
containers to accumulate all streams of expected IDM including soil, PPE and disposable
sampling equipment, decontamination water, purge water, etc.

Solid and liquid waste streams will not be mixed in a container. PPE and expendable sampling
equipment will be segregated from other IDM and placed in different containers than soil.
Containers inside containers are not permitted. PPE must be placed directly in a drum not in a
plastic bag.

Pallets are often required to allow transport of filled drums to the staging area with a forklift.
Normal pallets are 3x4 ft and will hold two to three 55-gallon drums depending on the filled
weight. If pallets are required for drum transport or storage, field personnel are responsible for
ensuring that the empty drums are placed on pallets before they are filled and that the lids are
sealed on with the bolt-tighten ring after the drums are filled. Because the weight of one drum

can exceed 500 Ibs, under no circumstances should personnel attempt to move the drums by
hand.

3.3.2 Containers Labeling

Each container that is used to accumulate IDM will be appropriately labeled at the time of
accumulation and assigned a unique identification number for tracking purposes. The following
information will be written in permanent marker on a drum label affixed on the exterior side at a
location at least two-thirds of the way up from the bottom of the drum.

e Facility name.

e Accumulation start date and completion date.

e Site identifier information (SWMU, boring, well, etc.).
e Description of IDM.

¢  Drum ID No.
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4.0 MATERIAL CHARACTERIZATION AND DISPOSAL

IDM will be characterized and tested to determine whether it is a hazardous waste as defined by
40 CFR Part 261 and to determine what disposal options exist in accordance with RCRA
regulations and the Virginia Hazardous Waste Management Regulations (VHWMR).

In general, IDM will be considered a hazardous waste if it contains a listed hazardous waste or if
the IDM exhibits a characteristic of hazardous waste.

Work plan addenda will identify the appropriate characterization and testing program for IDM
based on the following:

o Site-specific conditions related to chemicals of concern, etc.
o The nature and quantity of expected IDM to be generated during site-specific investigations.

e Applicable Federal, State, and local regulations, such as RCRA, VHWMR regulations and
policies and procedures, and Army Regulation 200-1.

o RFAAP specific requirements and policies for IDM characterization and disposal at the time
of the investigation.

In general, appropriate USEPA SW 846 Test Methods for Evaluating Solid Waste will be used
for testing IDM and will be specified in work plan addenda. Other appropriate test methods may
be specified by RFAAP in addition to SW 846 Methods that are specific to installation
operations, the site of interest (percent explosive content, reactivity, etc.), or requirements for
disposal at RFAAP water treatment facilities or publicly owned treatment works.

Responsibility for the final disposal of IDM will be determined before field activities are begun
and will be described in work plan addenda. Off-site disposal of IDM will be coordinated with
RFAAP (generator) to ensure appropriate disposition. The contractor will coordinate IDM
transportation and disposal activities for RFAAP (generator).

At the direction of RFAAP, appropriate waste manifests will be prepared by the USACE
contractor or Alliant Techsystems subcontractor for transportation and disposal. Alliant
Techsystems or other appropriate RFAAP entity will be listed as the generator and an appointed
representative from RFAAP will review and sign the manifest for off-site disposal.

RFAAP will make the final decision on the selection of the transporter, storage, and disposal
facility (TSDFs) or recycling facility. RFAAP will provide the contractor a listing of previously
used TSDFs for priority consideration. Proposed facilities that are not included on the listing are
required to provide a copy of the TSDFs most recent state or federal inspection to the
installation. Waste characterization and testing results will be submitted to RFAAP (generator)
for review and approval before final disposition of the material.

Hazardous waste: Prior to final disposition, a hazardous waste manifest will be furnished by the
TSDF to accompany transport to the disposal facility. Following final disposition, a certificate
of disposal will be furnished by the disposal facility. Copies of the manifests and certificates of
disposal are to be provided to RFAAP and retained on file by the contractor or subcontractor.
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5.0 PRECAUTIONS I

e Because the weight of one drum can exceed 500 lbs, under no circumstances should
personnel attempt to move drums by hand.

o Refer to the site-specific health and safety plan when managing IDM.

6.0 REFERENCE I

Safety Rules for Contractors and Subcontractors. 1995. Alliant Techsystems, Incorporated,
Radford Army Ammunition Plant.
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STANDARD OPERATING PROCEDURE 80.1
DECONTAMINATION

1.0 SCOPE AND APPLICATION

Before leaving the site, all personnel or equipment involved in intrusive sampling or having
entered a hazardous waste site during intrusive sampling must be thoroughly decontaminated to
prevent adverse health effects and minimize the spread of contamination. Equipment must be
decontaminated between sites to preclude cross-contamination. Decontamination water will be
free of contaminants as evidenced through either chemical analyses or certificates of analysis.
This standard operating procedure (SOP) describes general decontamination requirements for
site personnel and sampling equipment. Decontamination procedures for contaminants requiring
a more stringent procedure, e.g., dioxins/furans, will be included in site-specific addenda.

2.0 MATERIALS

o Plastic sheeting, buckets or tubs, pressure sprayer, rinse bottles, and brushes.

e U.S. Army Corps of Engineers or installation approved decontamination water source.
e Deionized ultra-filtered, HPLC-grade organic free water (DIUF).

e Non-phosphate laboratory detergent.

e Nitric Acid, 0.1 Normal (N) solution.

e Pesticide-grade solvent, Methanol.

e Aluminum foil.

e Paper towels.

o Plastic garbage bags.

e Appropriate containers for management of investigation-derived material (IDM).

3.0 PROCEDURE

3.1 SAMPLE BOTTLES

At the completion of each sampling activity the exterior surfaces of the sample bottles must be
decontaminated as follows:

o Be sure that the bottle lids are on tight.
e Wipe the outside of the bottle with a paper towel to remove gross contamination.
3.2 PERSONNEL DECONTAMINATION

Review the site-specific health and safety plan for the appropriate decontamination procedures.
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3.3 EQUIPMENT DECONTAMINATION
3.3.1 Drilling Rigs

Drilling rigs and associated equipment, such as augers, drill casing, rods, samplers, tools,
recirculation tank, and water tank (inside and out), will be decontaminated before site entry, after
over-the-road mobilization and immediately upon departure from a site after drilling a hole.
Supplementary cleaning will be performed before site entry. There is a likelihood that
contamination has accumulated on tires and as spatter or dust en route from one site to the next.

Place contaminated equipment in an enclosure designed to contain all decontamination
residues (water, sludge, etc.).

Steam-clean equipment until all dirt, mud, grease, asphaltic, bituminous, or other encrusting
coating materials (with the exception of manufacturer-applied paint) has been removed.

Water used will be taken from an approved source.

When cross-contamination from metals is a concern, rinse sampling components such as split
spoons, geo-punch stems, and augers with nitric acid, 0.1N.

Rinse with DIUF water.

When semi-volatile and non-volatile organics may be present, rinse the sampling components
with pesticide-grade solvent methanol.

Double rinse the sampling components with DIUF water.

Decontamination residues and fluids will be appropriately managed as IDM per work plan
addenda and SOP 80.1.

3.3.2 Well Casing and Screen

Prior to use, well casing and screen materials will be decontaminated. This activity will be
performed in the leak proof, decontamination pad, which will be constructed prior to
commencement of the field investigation. The decontamination process will include:

Steam cleaning with approved source water.
Rinse with DUIF water.
Air-dry on plastic sheeting.

Wrap in plastic sheeting to prevent contamination during storage/transit.

3.3.3 Non Dedicated Submersible Pumps Used for Purging and Sampling

Scrub the exterior of the pump to remove gross (visible) contamination using appropriate
brushes, approved water, and non-phosphate detergent (steam cleaning may be substituted
for detergent scrub).

Pump an appropriate amount of laboratory detergent solution (minimum 10 gallons) to purge
and clean the interior of the pump.

Rinse by pumping no less than 10 gallons of approved water to rinse.

Rinse the pump exterior with approved decontamination water.
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When cross-contamination from metals is a concern, rinse the pump exterior with approved
nitric acid 0.1N solution.

Rinse the pump exterior with DIUF water.

When semi-volatile and non-volatile organics may be present, rinse the pump exterior with
pesticide-grade solvent methanol.

Double rinse the pump exterior with DIUF water.
Air-dry on aluminum foil or clean plastic sheeting.

Wrap pump in aluminum foil or clean plastic sheeting, or store in a clean, dedicated PVC or
PTFE storage container.

Solutions and residuals generated from decontamination activities will be managed
appropriately as IDM per work plan addenda and SOP 80.1.

3.3.4 Sample Equipment and Measuring Water Level Devices

Scrub the equipment to remove gross (visible) contamination using appropriate brush(es),
approved water, and non-phosphate detergent.

Rinse with approved source water.

When cross-contamination from metals is a concern, rinse the sampling equipment with
approved nitric acid 0.1N solution.

Rinse equipment with DIUF water.

When semi-volatile and non-volatile organics may be present, rinse the sampling equipment
with pesticide-grade solvent methanol.

Double rinse the sampling equipment with DIUF water.
Air-dry on aluminum foil or clean plastic sheeting.

Wrap in aluminum foil, clean plastic sheeting, or zip top bag or store in a clean, dedicated
PVC or PTFE storage container.

Solutions and residuals generated from decontamination activities will be managed
appropriately as IDM per work plan addenda and SOP 80.1.

3.3.5 Other Sampling and Measurement Probes

Temperature, pH, conductivity, Redox, and dissolved oxygen probes will be decontaminated
according to manufacturer's specifications. If no such specifications exist, remove gross
contamination and triple-rinse probe with DIUF water.

4.0 PRECAUTIONS

Manage IDM appropriately according to the requirements specified in work plan addenda.

Follow appropriate procedures as specified in the site-specific health and safety plan.
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5.0 REFERENCE I

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3.
1 February.
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Form D-1
Worker Acknowledgment Form

SITE SAFETY AND HEALTH PLAN
FOR
INTERIM MEASURES REMEDIAL ACTIONS
AT
RADFORD ARMY AMMUNITION PLANT
RADFORD, VA

I have read and approve this Site Safety and Health Plan for activities associated with the Interim
Measures at SWMU 54, Radford Army Ammunition Plant, Radford, VA, with respect to project
hazards, regulatory requirements, and Shaw Environmental, Inc. procedures.

David Mummert, CIH
Health and Safety Manager

Timothy Leahy
Project Manager

Prepared by:
Shaw Environmental, Inc.
2113 Emmorton Park Road
Edgewood, MD 21040

October 2009



Form D2
Revision Form
SWMU 54 Interim Measures Work Plan

SITE DESIGNATION/ Section:

LOCATION

Radford Army Ammunition Plant Addendum:

Radford, VA Version:
Effective Date:

SUBJECT: Approved By:

Field Operations Leader

Date:

Concurrence:

Project Manager

Date:

Sheet of



Form D-3
Worker Acknowledgment Form

Document: SWMU 54 Interim Measures Work Plan

Version: Final

Project: Radford Army Ammunition Plant

Location: SWMU 54, Propellant Burning Ash Disposal Area

Prior to the initiation of field activities, I have been given an opportunity to read and question the
contents of the SWMU 54 Interim Measures Work Plan. With my signature I certify that [ have
read, understood, and agree to comply with the information and directions set forth in these
plans. I further certify that I am in full compliance with 29 CFR 1910.120 in regard to training
and medical monitoring requirements.

Site Personnel:

Name (please print) Signature Date
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Procedure No. HS020

Revision No. 5
. Date of Revision 07/16/03
) Last Review Date 07/16/03

Shaw Page 1 0f 24

PROCEDURE

Subject:
REVIEW

ACCIDENT PREVENTION PROGRAM: REPORTING, INVESTIGATION, AND

1.0 PURPOSE AND SUMMARY
The purpose of this procedure is to establish the requirements for incident reporting, investi-
gation, and review. This procedure is an integral part of the company’s overall accident preven-
tion program and aids in the identification of potential causal factors and corrective actions. Key
elements of this procedure include:

All occupational injuries/illnesses, vehicle accidents, and near miss incidents must
be promptly reported and investigated.

All Occupational Safety and Health Administration (OSHA) recordable injuries/illnesses
and chargeable vehicle accidents must be reviewed by an Accident Review Board. The
Accident Review Board report is submitted to the Baton Rouge Corporate Safety
Department, for production to and retention on behalf of the Legal Department.

All incidents involving a fatality, major injury/illness, or resulting in significant property
damage will be immediately reported to: the business line Health & Safety Manager; the
Corporate Health and Safety Department; Business Line Vice President and the Legal
Department.

All investigations and associated materials obtained and/or produced, in association with
OSHA recordable injuries/illnesses, chargeable vehicle accidents, fatalities, major
injury/illness, or incidents resulting in significant property damage, are to be performed
for & on behalf of the legal department and will be subject to being classified as
Confidential Attorney-Client / Attorney Work Product.

All business line Health & Safety Managers are required to prepare a Monthly Loss
Report summarizing all current month, and year-to date, chargeable vehicle accidents,
injury/illness cases (requiring outside medical care), lost work day totals and restricted
work day totals. This report shall then be forwarded, by the 10" day of the following
month, to the Baton Rouge Corporate Safety Office.
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RESPONSIBILITY MATRIX

3.1 Procedure Responsibility
The Corporate Health & Safety Department is responsible for the issuance, revision, and
maintenance of this procedure.

3.2 Action/Approval Responsibilities
The Responsibility Matrix is Attachment 1.

DEFINITIONS

HS020

5
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07/16/03
2 of 24

Chargeable Vehicle Accident - Any at-fault vehicle accident meeting any one of the following

criteria:

o An individual other than an employee of the company is a party in the accident

o Property owned by a person or entity other than the company is damaged

o When company owned, leased or rented vehicles are involved and damage exceeds
$2,500.00.

o When an employee is driving a personal vehicle while on company business and damage

exceeds $2,500.00.

Company - All affiliates, indirect and wholly owned subsidiaries of Shaw Environmental &
Infrastructure, Inc. (Shaw E & I).

Days Away From Work - Days away from work are the number of calendar days following
the injury or illness, excluding the date of the injury.

Job Safety Analysis (JSA) — The JSA is an effective management technique for identifying
hazardous conditions and unsafe acts in the workplace. A JSA is intended to analyze the individual
steps or activities, which together create a job or specific work duty, and to detect any actual or
potential hazards that may be present. (See HS045: Job Safety Analysis)
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Restricted Work — Occurs when, as the result of a work-related injury or illness:

o A physician or other licensed health care professional recommends that the employee not
perform one or more of the routine functions of his or her job, or not work the full
workday that he or she would otherwise have been scheduled to work

Near Miss Incident - Any incident where no injury occurred, but where the potential for injury
existed.

OSHA Recordable Case — See Attachment 8

Vehicle - Any passenger vehicle, including trucks, used upon the highway or in private facilities
for transporting passengers and/or property. For the purpose of this procedure, off-road vehicles
such as earthmoving equipment, forklifts, non-highway use trucks, etc., are not considered
vehicles. (See HS800 Motor Vehicle Operation: General Requirements)

TEXT

5.1 Incident Reporting Process
Employees are required to immediately report to their direct supervisor all occupational
injuries, illnesses, accidents and near miss incidents having the potential for injury. Site
Business Line Managers or Supervisors (supervisor directly responsible for the employee
involved in the incident) with first-hand knowledge of an incident is required to:

o Immediately arrange for appropriate medical attention and notify the responsible
health and safety representative.

o As soon as practical, but not longer than one hour after gaining knowledge
of the occurrence, notify the Shaw Notification Hotline/Helpdesk by calling 1-
866-299-3445 (Attachment 10) of any injury requiring off-site medical treatment,
any chargeable vehicle accident or equipment incident involving property
damage exceeding $2,500 in value (Shaw or third party).

o Inform Health Resources of all incidents requiring off-site medical attention by
calling 1-800-350-4511. This call should be made prior to transporting the
employee such that they can coordinate physicians services prior to arrival of the
employee to the clinic, and provide the following information:

e Company Name (Shaw E&I) & Business Line (e.g. DOD, Commercial)
e Employee Name

e Name of anticipated, treating medical facility and phone number

e Brief description of incident.

Health Resource’s role is to interface with the treating physician, to ensure that
appropriate care is provided to the injured employee.
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e Complete the Authorization for Treatment, Release of Medical Information, and
Return to Work (Attachment 9A, 9B, 9C) and the Supervisor’s Employee Injury
Report (Attachment 2) for all cases requiring off-site medical attention. The Site
Safety and Health Representative or responsible supervisor shall ensure that the
forms are completed and faxed to Health Resources at (800) 853-2641 prior to
leaving the medical facility or as soon as reasonably possible.

Post accident drug and alcohol testing shall occur in accordance with HS101 Drug
and Alcohol Testing, immediately following an incident.

NOTE: Prior to performing non-DOT post accident testing, it is the responsibility
of the employee’s supervisor to ensure that Health Resources has verified that this
testing is not prohibited or restricted by state or local regulations.

Prior to an injured employee returning to his/her job duties, a follow-up call by
Health Resources will be made to the project site. The purpose of this call is to
ensure work restrictions are clarified and planned work activities are consistent with
medical recommendations.

The Supervisor shall initiate/complete the appropriate company documentation in
accordance with the following incident classifications: (note: if a Site Safety and
Health Representative is on site, he should work in concert with the supervisor)

o OSHA Recordable Cases
a. Supervisor’s Employee Injury/Illness Report (Attachment 2)
b. Incident Investigation Report (Attachment 5)
c. Witness Statement Form (Attachment 6)
d. Accident Review Board (Attachment 7)
. First Aid Cases
a. Supervisor’s Employee Injury/Illness Report (Attachment 2)
b. Incident Investigation Report (Attachment 5)
C. Witness Statement Form (Attachment 6)
o Chargeable Vehicle Accidents
a. Vehicle Accident Report (Attachment 3)
b. Incident Investigation Report (Attachment 5)
c. Witness Statement (Attachment 6)
d. Accident Review Board (Attachment 7)

e. Driving Record Certification (Procedure HS800)
o Non-Chargeable Vehicle Accidents

a. Vehicle Accident Report (Attachment 3)

b. Incident Investigation Report (Attachment 5)

c. Witness Statement (Attachment 6)
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o Equipment, Property Damage and General Liability Incidents
a. Incident Investigation Report (Attachment 5)
b. Witness Statement Form (Attachment 6)
c. Equipment, Property Damage and General Liability Loss Report
(Attachment 4).
. Near Miss
a. Incident Investigation Report (Attachment 5)

Supervisor’s Employee Injury/Illness Report (Attachment 2)

The Supervisor’s Employee Injury Report is to be completed for all incidents that result
in an employee occupational injury or illness requiring off-site medical attention. It is
to be initiated by the supervisor of the injured employee and forwarded to the respective
Business Line Safety Manager for review / comments. Upon completion of review and
comments the report should be forwarded, within 24 Hours, to the Shaw Corporate
Claims department in Baton Rouge, via the corporate claims fax number (225.932.2636).

Vehicle Accident Report (Attachment 3)

The Vehicle Accident Report must be completed for any vehicle accident in which a
company vehicle is involved. This includes company-owned or leased vehicles, rental
vehicles, and personal vehicles being used for company business. This report is to be
initiated by both the employee involved in the accident and his/her direct supervisor and
forwarded to the respective Business Line Safety Manager for review / comments. Upon
completion of review and comments the report should be forwarded to the Shaw
Corporate Claims department in Baton Rouge (fax number 225.932.2636).

Equipment, General Liability, Property Damage, and Loss Report (Attachment 4)
The General Liability, Property Damage, and Loss Report is to be used for all losses or
damage to company property in excess of $2,500.00. This form must be completed for
all third party property, regardless of value, damaged as a result of company activities.
The employee most familiar with the events that contributed to the loss or damage will
complete the form, and then forward it to the project/location manager. The Corporate
Claims Department and the respective Business Line Safety Manager must receive a
copy of the report within one business day of the incident.

Incident Investigation Report (Attachment 5)

All injuries, illnesses, accidents, and near miss incidents will be investigated. Once
arrangements for immediate medical care have been made, the employee’s direct
supervisor, with assistance from the health and safety representative and Business Line
Health and Safety Manager, will:

Collect the facts;

Describe and document (include sketch, photos, etc.) how the incident occurred;
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Collect support documentation (JSA’s, AHA’s, Tailgate Safety Meetings, Work
Orders, etc.);

List witnesses and collect written statements;

If applicable, contact the employee’s Functional Manager in an effort to gain
relevant information

Identify the causative factors;

Identify potentially unsafe acts or unsafe conditions that may have contributed
to the incident;

Identify potential curative action; and

List the corrective actions which are to be executed, appropriate curative action,
the person(s) responsible for the corrective action, and the date by which action
is to be completed.

The investigation will be started as soon as possible following the incident and the
relevant reports and support documentation (JSA’s, AHA’s, Tailgate Safety Meetings,
Work Orders, etc.) shall be submitted to the appropriate Business Line Health and Safety
Manager within 72 hours. In addition to the previous information, reports from external
sources (police, insurance carriers, testing laboratories, etc.) are to be obtained as soon
as they become available and forwarded by the Business Line Safety Manager to the
Corporate Claims department in Baton Rouge.

Injured Employee Statement & Witness Statement Forms (Attachment 6a & 6b)
The Injured Employee and Witness Statement Forms allow for consistency in the
development of the investigation process. The Injured Employee Statement must be
completed in all cases where an employee injury results in off site medical treatment. If
there are witnesses to the accident/incident, the Witness Statement form should be
completed and signed by the subject witness. Both of these forms should be attached to
the incident investigation report. It is essential that these statements are executed
immediately following the incident to ensure an accurate account of the events.

Accident Review Board (ARB) (Attachment 7)

The purpose of the Accident Review Board is to collect and review the information
gathered for each incident, report that information to the Legal Department and take
appropriate curative action. In all cases, the purpose of the entire investigative process,
inclusive of conducting an ARB, is to identify curative actions as it relates to the incident
/ injury. Accordingly, a diligent and concerted effort to accomplish these tasks must be
established at the onset of all of the subject incidents.

In order to assist the Legal Department in evaluating the risk to, or liability of, the
company, associated with OSHA recordable injuries, chargeable vehicle accidents,
fatalities or incidents resulting in significant property damage, the responsible Project
/ Location Manager is required to coordinate with all parties and set up the ARB such
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that it occurs within 10 days of the accident. The respective Business Line Health and
Safety Manager, whose project/location experiences accident is then required to conduct
the subject ARB.

The Accident Review Board shall be composed of the project/location manager, the
employee’s direct supervisor (at time of incident), a health and safety representative, and
the employee(s) involved in the incident.

Additionally, there may be cases that involve an employee that has been assigned to a
project and the Functional Manager of that employee may not have direct knowledge of
an incident. In cases such as these, the Functional Manager shall be notified of the
incident and requested to participate in the ARB. Also, as determined by the Business
Line Health and Safety Manager, a representative of other internal sources of expertise
should be involved where applicable.

All investigations and associated materials obtained and/or produced, in association with
injuries/illnesses resulting in OSHA recordable classification, chargeable vehicle
accidents, fatalities or incidents resulting in significant property damage, are to be
performed for and on behalf of the legal department and will be subject to being
classified as Confidential Attorney-Client / Attorney Work Product. If the ARB is
initiated under a Confidential Attorney-Client / Attorney Work Product status, all
documents and other work product arising out of, or associated with, the investigation
process, including the ARB, shall be prepared in anticipation of litigation. The Accident
Review Board report, and associated documents, is submitted to the Corporate Safety
Department, for production to and retention on behalf of the Legal Department.

The ARB report, and all associated documents, shall be completed as soon as
practicable, but not more than 5 business days following the ARB meeting, and
forwarded by the Business Line Safety Manager to the Corporate Safety Department, via
the Corporate Claims fax number. The original documents shall then be mailed to the
Corporate Safety Department. These documents shall then be filed in a lockable cabinet,
separate from files not meeting the subject criteria, by the Corporate Safety Department,
for production to and retention on behalf of the Legal Department. In the event that
copies of these files are maintained by Business Line Safety Managers and / or the
respective location in which the injury occurred, the same filing criteria shall be
followed. The criteria shall be that these documents are filed in lockable cabinets,
separate from files not meeting the subject Attorney-Client / Attorney Work Product
criteria.

It is generally not acceptable to discipline an employee for having an accident.
However, if in the opinion of the Accident Review Board, it is determined that the
accident resulted from an intentional unsafe act or intentional violation of company
procedure on the employee’s part, the employee may be subject to disciplinary action in
accordance with the company’s progressive disciplinary action system (see Human
Resources Procedure HR207).
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6.0

7.0

8.0

Monthly Loss Report

Each business line Health and Safety Manager is responsible to submit a Monthly Loss
Report summarizing incidents that took place within their business line during the
previous month. The business line Health and Safety Manager is responsible for
submitting a consolidated package for the entire business line to the corporate health and
safety office for receipt no later than the 10th working day of the following month.

EXCEPTION PROVISIONS
Variances and exceptions may be requested pursuant to the provisions of Procedure HS013,
Health and Safety Procedure Variances.

CROSS REFERENCES

HR207 Disciplinary Action

HSO013 Health and Safety Procedure Variances

HS101 Drug and Alcohol Testing

HS800 Motor Vehicle Operations - General Requirements
HS810 Commercial Motor Vehicles

ATTACHMENTS
1. Responsibility Matrix
2. Supervisor’s Employee Injury/Illness Report
3. Vehicle Accident Report
4. Equipment, Property Damage and General Liability Loss Report
5. Incident Investigation Report
6. a. Injured Employee Statement
b. Witness Statement
7. Accident Review Board Report
8. Injury/Illness Classification Guidelines
9. Medical Forms

a. Authorization for Treatment of Occupational Injury/Illness
b. Authorization for Release of Medical Information
¢. Return to Work Examination Form.

10. Help Desk / Hotline Notification Guidelines
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ACCIDENT PREVENTION PROGRAM: REPORTING, INVESTIGATION, AND REVIEW

RESPONSIBILITY MATRIX
Responsible Party
Business Line | Corporate
Project/ | Site Health Health and | Health &
Procedure Location | and Safety Safety Safety
Action Section | Employee | Supervisor | Manager | Rep. / Officer Manager Manager
Issue, Revise, and 3.1 X
Maintain Procedure
Report All Incidents to 5.1 X
Supervisor
Notify Health and Safety 5.1 X
Representative
Arrange Medical Care 5.1 X X
Notify Health Resources 5.1 X X
or Gates McDonald of
Incident
Initiate/Complete 5.1 X X
Company Forms
Complete Investigation 5.5 X X X X
of incident
Complete Equipment, 5.4 X
Property Damage and
General Liability Loss
Report Incident
Coordinate and Set up 5.7 X
Accident Review Board
Conduct Accident 5.7 X
Review Board
Participate in Accident 5.7 X X X X X
Review Board
Complete Monthly Loss 5.8 X
Report
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REPORT ALL WORKER'S COMPENSATION INJURIES TO SHAW CLAIMS DEPARTMENT
FAX REPORT WITHIN 24 HOURS OF INCIDENT TO 225-932-2636.

Phone all injuries/ ilinesses to Shaw Notification Hotline/Helpdesk

1-866-299-3445

Supervisor's Employee Injury/lliness Report Form
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EMPLOYEE INFORMATION

Employee's Social Security Number; Claim Number:

Employee's Name: Home Phone Number:

Home Address: Business Line Code:
Male Female Date of Birth: Hire Date:

Dependents: Dependents Under 18: Marital Status:

Occupation: Department Name:

State Hired: Currently Weekly Wage: Hourly Wage:

Hours/Days Worked Per Week: Days Per Week Hours Worked Per Day:

Employment Status: Employee Report No.: N/A Employee ID No.: N/A
Salaried Continued: Paid For Date of Injury: Education No. of Years:
Ever Injured on the Job: Supervisor Name & Phone:

EMPLOYER INFORMATION

Employer Name: The Shaw Group, Inc.

Work Location:

Contact Name: John Mollere Telephone Number: (800)747-3322, Ext. 572
Employer SIC: Employer Location Code:

Employer FED ID: Employer Code: N/A

Nature of Business:

Policy Number:

ACCIDENT INFORMATION

Date and Time of Injury:

Did the Accident Occur at the Work Location: |If no, where did the accident occur?

N/A

Accident Address:

Nature of Accident:

Give a Full Description of the Accident: (Be as Factually Complete As Possible)

Are Other WC Claims Involved? No Date and Time Reported to Employer:

Person Reported To:
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‘ WITNESS INFORMATION

Were There Any Witnesses?

If Yes, List Names and How to Contact Them:

‘ INJURY INFORMATION

Which Part of the Body Was Injured? (e.g. Head, Neck, Arm Leg)

What Was the Nature of Injury? (e.g. Fracture, Sprain, Laceration)

Part of Body Location: (e.g. Left, Right, Upper, Lower)

Injury Description:

Source of Injury: Is Employee Hospitalized?

Lost Time: If Yes, What was First Full Day Out:

Date Last Day Worked: Date Disability Began: N/A
Date Returned to Work: Estimated Return Date: N/A

MEDICAL INFORMATION

ER Treated & Released: Hospitalized: Phy./Clinic:
Hospital - Name, Address, Phone Number: Was Employee Transported via Ambulance: Yes
N/A

Clinic - Name, Address, Phone Number:

ADDITIONAL COMMENTS & INFORMATION

REPORT PREPARED BY

Name: Title:

Signature: Phone:
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ATTACHMENT 3
VEHICLE ACCIDENT REPORT
Page 1 of 2
8 This report is to be initiated by the employee involved in the accident or his/her direct supervisor. Please answer all questions completely. This report
= must be forwarded to the appropriate health and safety representative within 24 HOURS of the accident. Attach police report.
% ACCIDENT DATE TIME OAM.orOP.M.
8 LOCATION OF ACCIDENT (CITY, STATE)
H DESCRIPTION OF  ACCIDENT
>
5
8 WITNESS PHONE NO.
< ADDRESS CITY STATE ZIP
POLICE OFFICER’S NAME AND BADGE # DEPARTMENT
DRIVER DRIVERS LICENSE NO. STATE
ADDRESS CITY STATE ZIP
|-_||J WORK PHONE NO. _( ) S.S. NO. PROJECT NAME/NO.
©  VEHICLE NO. YEAR MAKE MODEL LICENSE PLATE NO.
E STATE VEHICLE OWNER: O COMPANY O LEASED/RENTED O PRIVATE VEHICLE
; VEHICLE TYPE: O COMMERCIAL MOTOR VEHICLE O NON-COMMERCIAL
<Zz IF NOT COMPANY-OWNED: OWNER PHONE NO _( )
% ADDRESS CITY STATE ZIP
8 VEHICLE DAMAGE
NO. OF VEHICLES TOWED FROM SCENE NUMBER OF INJURIES NUMBER OF FATALITIES
WERE HAZARDOUS MATERIALS RELEASED? 0O NO O YES IF YES, DESCRIBE MATERIALS
DRIVER DRIVERS LICENSE NO. STATE
ADDRESS CITY STATE ZIP
PHONE NO. _( ) S.S. NO.
OWNER’S NAME (O CHECK IF SAME AS DRIVER)
ﬂ ADDRESS CITY STATE ZIP
LE) INSURANCE COMPANY POLICY NO.
g AGENT’S NAME PHONE NO. _( )
ﬁ ADDRESS CITY STATE ZIP
E VEHICLE YEAR MAKE MODEL PLATE NO. STATE
O VEHICLE I.D. NO.

VEHICLE DAMAGE
PASSENGERS: 0 NO O YES INJURIES: O NO O YES (If Yes, list names and telephone numbers below)
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WEATHER: O Clear
PAVEMENT: O Asphalt

[0 Brick/Stone
CONDITION: O Dry

TRAFFIC CONTROL: 0O Traffic Light

Procedure No. HS020

Revision No. 5
Date of Revision 07/16/03
Last Review Date 07/16/03
Page 13 of 24
VEHICLE ACCIDENT REPORT Page 2 of 2
O Cloudy O Fog O Rain O Sleet O Snow  Other
[0 Steel [0 Concrete O Wood [ Gravel/Dirt
Other
O Wet O lcy [0 Pot Holes Other

[0 Stop Sign O Railroad [0 No Intersection O No Control

ROADWAY: Number of Lanes Each Direction: [0 Residential O Divided Highway [ Undivided Highway

Draw and name roadways
showing each vehicle,
direction of travel, and poinj
of impact. Indicate travel
before the accident with a
solid line, and post-accidenf
movement with a broken

line.
SYMBOLS:
Your Vehicle (D

Other Vehicle(s) @ @
Pedestrian 'I'

Stop Sign O

Yield VA
T

Railroad

ADDITIONAL
INFORMATION:

EMPLOYEE

(Print)

SUPERVISOR

(Signature) (Date)

HEALTH & SAFETY REP.

(Print) (Signature) (Date)

(Print) (Signature) (Date)

ATTACH POLICE REPORT TO VEHICLE ACCIDENT REPORT

REPORT MUST BE FAXED TO:
CORPORATE CLAIMS DEPARTMENT (FAX: 225-932-2636)
WITHIN 24 HOURS, OR NOT LATER THAN NEXT BUSINESS DAY.

REPORT ALL CHARGEABLE VEHICLE ACCIDENTS TO SHAW NOTIFICATION HOTLINE/HELPDESK

(PHONE: 1-866-299-3445)



Shaw-

ATTACHMENT 4

EQUIPMENT, PROPERTY DAMAGE AND GENERAL LIABILITY LOSS REPORT

Page

Procedure No.
Revision No.
Date of Revision
Last Review Date

HS020

5

07/16/03
07/16/03

14 of 24

This report is to be completed for all losses or damage to company property in excess of $2,500.00 and all third party damage, regardless of value,

resulting from company activities.

PROJECT/LOCATION
ADDRESS

PROJECT NO.

DATE

HOW DID DAMAGE OR LOSS OCCUR:

DESCRIPTION AND VALUE ($) OF DAMAGED/LOST/STOLEN PROPERTY:

LOCATION OF DAMAGED/LOST/STOLEN PROPERTY (Before Loss):

DATE AND TIME OF DAMAGE, LOSS, OR THEFT: Date:

OWNER OF DAMAGED/LOST/STOLEN PROPERTY:
Name Phone No. _(

Time:

a.m./p.m.

Address City

Employer and Address

INJURED PARTIES (Also complete a Supervisor's Employee Injury Report if a Company Employee):
Name Phone No. _(

Address City

Employer and Address

Description of Injury

WITNESSES:
1. Name Home Phone (

Home Address City

Employer and Address

2. Name Home Phone (

Home Address City

Employer and Address

WERE PICTURES TAKEN?
WERE POLICE NOTIFIED?

O YES
O YES

ONO

ONO DEPT.

COMPLETED BY:

REPORT NO.

(Print) (Signature)

PROJECT/LOCATION MANAGER: :

(Date)

(Print) (Signature)

REPORT MUST BE FAXED TO:
CORPORATE CLAIMS DEPARTMENT (FAX: 225-932-2636)
WITHIN 24 HOURS, OR NOT LATER THAN NEXT BUSINESS DAY

(Date)
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ATTACHMENT 5
INCIDENT INVESTIGATION REPORT

Procedure No. HS020
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* Must Be Completed Within 72 HOURS & Relevant Support Documentation Must Be
Attached / Submitted*

Investigation Date Date of Incident

Employee Name

Supervisor Name

Project Number/Name /

Location of Incident

Incident Classification

Injury O First Aid Vehicle O Chargeable DOT O DOT Vehicle
[0 OSHA Recordable O Non-chargeable O DOT Reportable
[0 Lost Workday
[0 Restricted Workday Near Miss O General Liability O

Description (Provide facts, describe how incident occurred, provide diagram [on back] or photos)

Analysis (What unsafe acts or conditions contributed to the incident?)

Corrective Action(s) (List corrective action items, responsible person, scheduled completion date)

Witness Names (Complete Attachment 6 — Employee Witness Statement)

Investigated By
Print Name Signature Date

Project/Location Mgr.

Print Name Signature Date
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ATTACHMENT 6a
Injured Employee Statement
*MUST BE COMPLETED WITHIN 24 HOURS OF THE INCIDENT*

This form should be completed by the injured employee involved in the incident. Describe only the
facts for which you have personal knowledge. If you have no knowledge of a particular question,

write “no knowledge”.

Company

Exact Location of Incident/Accident

Name of Injured Employee

Date of Incident/Accident Time am _ pm

Date of this Statement Time am pm

Time your shift begins? Time am_pm Time your shift ends? Time am_ pm

Name of Known Witnesses:
Name

Name

Name

Name

Your Immediate Supervisors Name

If not employed by Shaw E&I, enter name of company and phone number

Have you had a prior injury similar to this injury?

Was it while you were at work?

What date did the prior injury occur?

Stating Only Factual Information, Describe in Detail What Happened and Include Any Applicable
Events Leading to the Incident/Accident.

I certify that, to the best of my knowledge, all of the above information is complete, accurate and
factual. I acknowledge that the intentional falsification or altering of facts or making misleading
statements may be grounds for disciplinary action.

Signature/Date Print Name
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ATTACHMENT 6b
Employee Witness Statement

*MUST BE COMPLETED WITHIN 24 HOURS OF THE INCIDENT*

This form should be completed by every employee working in the crew of the injured employee and
by every other employee with knowledge of events or circumstances involved in the incident.

This information is being solicited from you so that the company can accurately assess the reported
incident to avoid similar occurrences in the future. Describe only the facts for which you have
personal knowledge. If you have no knowledge of the incident, write “no knowledge”.

Company

Exact Location of Incident/Accident

Name of Injured Employee

Date of Incident/Accident Time am pm
Date of this Statement Time am pm
Time your shift begins?  Time am pm Ends am pm

Witness Information:
Name

Home Phone No.

Home Address

County Zip

Witness' Supervisor Name

If not employed by Shaw E&l, enter name of company

Company Phone Number

Did You See the Incident/Accident?

How Far From You (approx., in feet) Did the Incident/Accident Occur?

Stating Only Factual Information, Describe in Detail What Happened and Include Any Applicable

Events Leading to the Incident/Accident.

I certify that, to the best of my knowledge, all of the above information is complete, accurate and
factual. I acknowledge that the intentional falsification or altering of facts or making misleading

statements may be grounds for disciplinary action.

Witness Signature/Date Print Name
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ATTACHMENT 7

ACCIDENT REVIEW BOARD

DATE: LOCATION:

BOARD MEMBERS:

ACCIDENT DATE: EMPLOYEE(S) INVOLVED IN INCIDENT:

INVESTIGATION COMPLETE: YES O | ACCIDENT CLASSIFICATION:
NO O

THE FOLLOWING INFORMATION MUST BE PROVIDED BY THE REVIEW BOARD FOR THIS INCIDENT (PRINT):

SUPERVISOR: PROJECT/LOCATION MGR.:

POTENTIAL CAUSE OF ACCIDENT:

ACTION BY BOARD™:

* ALL ACTIONS BY THE ACCIDENT REVIEW BOARD ARE SUBJECT TO FINAL REVIEW BY THE HUMAN RESOURCES AND LEGAL DEPARTMENTS.

ACCEPTED:

(Employee Signature) (Supervisor Signature)

APPROVED: REJECTED FOR:

(Project/Location Manager)

APPROVED: REJECTED FOR:

(Business Line Health and Safety Manager or Designee)

APPROVED: REJECTED FOR:

(Business Line Vice President)
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ATTACHMENT 8
INJURY/ILLNESS CLASSIFICATION GUIDELINES

First Aid Treatment — If the incident requires only the following types of treatment, consider it first
aid. Do Not record the case if it involves only:

e Using non-prescription medications at non-prescription strength

¢ Administering tetanus immunizations

¢ Cleaning, flushing, or soaking wounds on the skin surface

e Using wound coverings such as bandages, Band-Aids™, gauze pads, etc., or using
SteriStrips™ or butterfly bandages

e Using hot or cold therapy

e Using any totally non-rigid means of support, such as elastic bandages, wraps, non-rigid
back belts, etc.

e Using temporary immobilization devices while transporting an accident victim (slings, neck
collars, or back boards)

e Dirilling a fingernail or toenail to relieve pressure, or draining fluids from blisters

e Using eye patches

e Using simple irrigation or a cotton swab to remove foreign bodies not embedded in or
adhered to the eye

e Using irrigation, tweezers, cotton swab or other simple means to remove splinters or foreign
material from areas other than the eye

e Using finger guards

e Using massages

¢ Drinking fluids to relieve heat stress

Medical Treatment — Includes managing and caring for a patient for the purpose of combating disease
or disorder. The following are not considered medical treatments and are not recordable:

e Visits to a doctor or Licensed Health Care Professional (LHCP) solely for the purpose of
observation or counseling

¢ Diagnostic procedures, including administering prescription medications that are used solely for
diagnostic purposes

e Any procedure that can be labeled first aid (see above descriptions)

OSHA Recordable Injuries and Illnesses

Work related injuries and illnesses that result in the following should be recorded on the OSHA
300 Log:

e Death

e Loss of consciousness

e Days away from work

e Restricted work activity or job transfer
e Medical treatment beyond first aid.
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You must also record any work related injury or illness that involves cancer, chronic irreversible
disease, a fractured or cracked bone, or a punctured eardrum.

N Procedure No. HS020
\ Revision No. 5
)

Additional Recordable Criteria
You must also record the following conditions when they are work related:

e Any needle stick injury or cut from a sharp object that is contaminated with another person’s
blood or other potentially infectious material

e Any case requiring an employee to be medically removed from a site under the requirements
of an OSHA health standard

e Any Standard Threshold Shift (STS) in hearing (i.e., cases involving an average hearing loss
of 10dB or more in either ear)

e Tuberculosis infection as evidenced by a positive skin test or diagnosis by a physician or
other licensed health care professional after exposure to a known case of active tuberculosis.
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ATTACHMENT 9B

MEDICAL FORMS
AUTHORIZATION FOR TREATMENT OF OCCUPATIONAL INJURY/ILLNESS

Employee Name:

Social Security #: Injury: O lliness: O
Job Title: Incident Date:

Project/Location Location of Accident/Exposure:
Telephone #:

H&S Representative:
Body Part(s) Injured:
Describe in detail how incident occurred:

TO TREATING PHYSICIAN:

In the case of occupational injury/iliness, please examine the employee and render necessary conservative treatment directly
related to the occupational injury/iliness.

Light Duty Work:
It is the policy of our company to provide work assignments, whenever possible, for employees with physical activity restrictions

resulting from an occupational injury/iliness. If the employee will be subject to a restriction, please contact Health Resources
before releasing the employee, so that a light duty assignment may be arranged.

Medically Unfit to Return to Work:

It is the policy of our company to assist employees unable to return to work, due to an injury/iliness, in obtaining needed
medical care and other available benefits. Medical findings are also used to help evaluate unsafe conditions that may have
led to the incident. Please help us assist our employees by contacting Health Resources with your findings as soon as
possible, preferably before the employee leaves your office, but not later than the close of business on the day of initial
treatment.

Health Resources: Telephone: 1-800-350-4511 Fax: (800) 853-2641
Please Send Reports To Health Resources AND The Shaw Group, Inc. Corporate Claims Department
Both of the Following: 600 West Cummings Park, Suite 3400 4171 Essen Lane

Woburn, Massachusetts 01801 Baton Rouge, LA 70809

Please Send Bills To: The Shaw Group, Inc. Corporate Claims Department
4171 Essen Lane
Baton Rouge, LA 70809

DOCTOR, Please provide:
Medical Diagnosis:
Treatment Provided:

Recommended Work Limitation/Restriction:

Return Visit Needed: No O Yes[ DateifYes First Aid Only O
Physician Name: Physician Telephone:
Physician Signature: Date:

YOU MUST CALL HEALTH RESOURCES FOR ALL OCCUPATIONAL INJURIES/ILLNESSES
REQUIRING OUTSIDE MEDICAL TREATMENT: 1-800-350-4511.

FAX COMPLETED FORM TO HEALTH RESOURCES (800) 853-2641.

Send Bills to Shaw Corporate Claims Department
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ATTACHMENT 9B
MEDICAL FORMS
AUTHORIZATION FOR RELEASE OF PROTECTED MEDICAL INFORMATION

Printed Name: Date of Birth:

Address:

Social Security #: Home Telephone:

Authority to Release Protected Health Information

I hereby authorize the release of medical information, identified in this authorization form, and provide such information to:

HEALTH RESOURCES

600 West Cummings Park, Suite 3400 AND
Woburn, Massachusetts 01801 Baton Rouge, Louisiana 70809
Phone: (800) 350-4511 Phone: 225-932-2500

Fax: (800) 853-2641 Fax: 225-932-2636

The Shaw Group Inc.
4171 Essen Lane

The Information To Be Released includes the following:

Complete health record

Discharge summary

Progress notes

History and physical exam

Consultation reports

X-ray films / images

Laboratory test results

X-ray & Image reports

Itemized bill

Diagnosis & treatment codes

Complete billing record

Other, (specify)

Purpose of the Requested Disclosure of Protected Health Information

I am authorizing the release of my Protected Health Information.
Drug and/or Alcohol Abuse, and/or Psychiatric, and/or HIV/AIDS Records Release
I understand if my medical or billing record contains information in reference to, psychiatric care, sexually transmitted disease, hepatitis B or C

testing, previous drug and/or alcohol abuse and/or other sensitive information, I agree to its release. Check One: [] Yes 0 No

I understand if my medical or billing record contains information in reference to HIV/AIDS (Human Immunodeficiency Virus/Acquired

Immunodeficiency Syndrome) testing and/or treatment I agree to its release. Check One: [1Yes 0O No

Right to Revoke Authorization
Except to the extent that action has already been taken in reliance on this authorization, the authorization may be revoked at any time by submitting a
written notice to The Corporate Claims Dept. at The Shaw Group Inc., 4171 Essen Lane, Baton Rouge, Louisiana
70809. Unless revoked, this authorization will expire at which time completion of treatment for the injury or illness has been accomplished.

Re-disclosure
| understand the information disclosed by this authorization may be subject to re-disclosure by the recipient and no longer be protected by
the Health Insurance Portability and Accountability Act of 1996.

Signature of Patient or Personal Representative Who May Request Disclosure

I understand that I do not have to sign this authorization. However, if health care services are being provided to me for the purpose of providing
information to a third-party (e.g. fitness-for-work test), I understand that services may be denied if I do not authorize the release of information
related to such health care services to the third-party. I can inspect or copy the protected health information to be used or disclosed. I hereby
release and discharge __The Shaw Group Inc of any liability and the undersigned will hold The Shaw Group Inc harmless for
complying with this Authorization.

Signature: Date:

Description of relationship if not patient:
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ATTACHMENT 9C
MEDICAL FORMS

RETURN-TO-WORK EXAMINATION FORM

Exam Date: / / Employee Name:

Birth Date: / / Social Security #: - -

Job Title: Sex: O Male 0O Female

Examining Provider: Please complete this form and fax to Health Resources at (800) 853-2641. Please
contact Health Resources at (800) 350-4511 to report status of employee post-
treatment.

DIAGNOSIS:

TREATMENT PLAN:

MEDICATIONS:

PHYSICAL THERAPY:

OTHER:

O May return to full duty work effective /

O May return to limited duty from / / to / /

a Unable to return to work from / / to / /

WORK LIMITATIONS:

O Restricted lifting/pushing/pulling: maximum weight in Ibs: (company limits all lifting to < 60 Ibs).
0 Work only with right/left hand. O Restricted repetitive motion right/left hand.

4 Sitting job only. U Restricted operation of moving equipment.

Q Other:

FOLLOW-UP PLAN:

a Release from care.
a Schedule for follow-up appointment on / /
Time AM/PM
a Referral to
Appointment date / / Time AM/PM

Comments:

Examiner’s Name (print) Examiner’s Signature Date
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ATTACHMENT 10

HELP DESK / HOTLINE NOTIFICATION GUIDELINES

Any incident, as defined in the bulleted items below, requires corporate notification as soon as practical but
not longer than one hour after occurrence, via the Health and Safety Help Desk / Hotline. This requirement
is a corporate wide directive and applies to all Shaw Group companies, not just Shaw E&I. As such, the
responsibility for whom makes this notification has purposefully not been defined. This is due to the various
types of projects in which The Shaw Group performs activities. Some projects may only consist of three
technicians at a site; others may involve multiple levels of site management and consist of 200+ employees.
Therefore, the intent is for the supervisory/management person to communicate the notification requirements to
his/her employees and make the appropriate determination as to how the notification takes place.

Immediate Corporate Notification via Help Desk: 1-866-299-3445

. Illness and/or injury (doctors cases and above);

Property damage (dollar amount greater than $2,500);

Automobile accidents (All);

Criminal activity (i.e. bomb threat, theft);

Natural disaster (i.e. earthquakes, flood, storm damage, hurricanes);

Explosion and/or fires (that results in property damage greater then $2,500 or result in injury);
Environmental spills/releases (incidents that requires regulatory notification or have an offsite impact);
Regulatory visit (i.e. OSHA, EPA, DEQ, MSHA, etc.);

Fatalities

Note:

e Help Desk / Hotline notification is in addition to the requirement to_inform Health Resources of all
incidents requiring off-site medical attention by calling 1-800-350-4511. This call should be made
prior to transporting the employee such that they can coordinate physicians’ services prior to arrival
of the employee to the medical facility.

e As stated above, the notification requirements are a corporate directive and apply to the entire Shaw
Group. . Accordingly, Shaw E&I managers/supervisors should use sound judgment as it pertains to
the two bulleted items that have been highlighted above. Although they may not be desired events,
some Environmental spills/releases that occur may not be an uncommon situation at a particular site.
In addition, there may be projects in which the EPA or some other regulatory agency visits on some
normal frequency. Events such as these, which would typically be unusual at a construction or
fabrication site, are not so unusual to some of our environmental projects. As such, a notification to
the helpdesk would not be required.
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PROCEDURE

Subject:

TAILGATE SAFETY MEETINGS

1.0

2.0

3.0

4.0

PURPOSE AND SUMMARY

This procedure establishes the requirement for the conductance of tailgate safety meetings.
These meetings are to be conducted at each company project site, on a daily basis, prior to the

start of any work activities.

TABLE OF CONTENTS

1.0 Purpose and Summary
2.0  Table of Contents
3.0  Responsibility Matrix
3.1 Procedure Responsibility

3.2 Action/Approval Responsibilities

4.0 Definitions

5.0 Text

6.0  Exception Provisions
7.0 Cross References

8.0 Attachments

RESPONSIBILITY MATRIX

3.1 Procedure Responsibility

The Vice President, Health and Safety is responsible for the issuance, revision, and

maintenance of this procedure.

3.2  Action/Approval Responsibilities

The Responsibility Matrix is Attachment 1.

DEFINITIONS

Company - All wholly-owned subsidiaries of Shaw Environmental & Infrastructure, Inc. (Shaw

E&]I).

Tailgate Safety Meeting - A short training or informative session that provides safety guidelines

for the planned work activities for the day or shift.
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5.0

TEXT

The project supervisor or his/her designee conducts a tailgate safety meeting at the beginning of
each shift or whenever new employees arrive at the work site. The topics discussed at the
tailgate safety meeting should cover the work assignments for the day, the expected hazard(s)
presented by the work, and an explanation on how employees will protect themselves from those
hazards.

The meetings are to be documented by the completion of a Tailgate Safety Meeting Form. The
project supervisor will assure that the form is properly completed and signed by all attendees.
Completed forms will be maintained in the project files.

The following sections provide guidance for the completion of the form:

A. Project Name/Number - Specific project name and number assigned to the project.

B. Date - Date of meeting.

C. Time - Time at which meeting is held.

D. Client - Identification, name, etc. of entity for whom work is to be performed.

E. Work Activities - Detailed description of the work activities to be performed that day.

F. Hospital Name/Address - Hospital name and address designated to be used for the
project.

G. Phone Number - Designated hospital non-emergency phone number.

H. Ambulance - Phone number for medical emergency transportation.

L. Safety Topics Presented:
1. Chemical Hazards - Specific chemical name and adverse properties of all

chemicals to be encountered on the job that day. A Material Safety Data Sheet
(MSDS) for each should be available and discussed in accordance with
Procedure HS060.

2. Physical Hazards - Address physical hazards associated with the work site, such
as slipping/tripping/falling hazards, pinch points, overhead hazards, and nearby
operations that could pose a hazard.

3. Personal Protective Equipment - Specify levels of protective clothing and
protective devices to be used by employees for each of the day%’s activities.
4. New Equipment - Indicate proper work techniques and any hazards associated

with new or unfamiliar equipment.
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5. Other Safety Topic(s) - List any remaining safety topics pertinent to the

potential hazards of the job for that day. This is an area where different, unique
subjects can be introduced to make the tailgate safety meeting more interesting.

J. Attendees - Printed name and signature of all persons in attendance. (Also, list
affiliation if not employed by the company.)

K. Meeting Conducted By - Printed name and signature of individual conducting the
tailgate safety meeting.

EXCEPTION PROVISIONS
Variances and exceptions may be requested pursuant to the provisions of Procedure HS013,
Health and Safety Procedure Variances

CROSS REFERENCES
HSO013 Health and Safety Procedure Variances
HS060 Hazard Communication Program

ATTACHMENTS
1. Responsibility Matrix
2. Tailgate Safety Meeting Form
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ATTACHMENT 1

TAILGATE SAFETY MEETINGS

Responsibility Matrix

Responsible Party
Procedure Vice President of
Action Section Health and Safety Project Supervisor
Issuance, Revision, and 3.1 X
Maintenance of Procedure
Conduct Meeting 5.0 X
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TAILGATE SAFETY MEETING FORM

Project Name/Number: Date: Time:
Client:

Work Activities:

Hospital Name/Address:

Hospital Phone No.: Ambulance Phone No.:

Safety Topics Presented
Chemical Hazards:

Physical Hazards:

Personal Protective Equipment:

Activity: PPE Level:
Activity: PPE Level:
Activity: PPE Level:
Activity: PPE Level:
Activity: PPE Level:
New Equipment:

Other Safety Topic(s):

Attendees
NAME PRINTED SIGNATURE

Meeting conducted by:
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PROCEDURE

Subject:

EXCAVATION AND TRENCHING

1.0

2.0

PURPOSE AND SUMMARY
The purpose of this procedure is to describe the company requirements for excavation and
trenching safety. These requirements are based on the federal Occupational Safety and Health
Administration (OSHA) excavation standard found in 29 Code of Federal Regulations (CFR)
1926, Subpart P.

Some company activities are likely to occur in states or localities that either currently have or
will have requirements that differ from those contained within the federal standard. In such
circumstances, the local health and safety representative will be responsible for ensuring that
these requirements are included in either a site health and safety plan or a similar document and
conveyed to all affected employees. If federal, state, or local regulations vary or conflict, the
more protective requirements and practices will be followed.

TABLE OF CONTENTS
1.0 Purpose and Summary
2.0  Table of Contents
3.0  Responsibility Matrix
3.1 Procedure Responsibility
3.2 Action/Approval Responsibilities
4.0  Definitions
5.0  Text

5.1 Pre-Excavation Requirements
5.1.1 Underground Utilities
5.1.2  Surface Encumbrances
5.1.3 Vehicular Traffic
5.1.4 Training

5.2 Excavation Work Practices
5.2.1 General
5.2.2  Supervision
5.2.3  Soil Classification
5.2.4 Access and Egress
5.2.5 Protective Systems

5.2.6 Exposure to Falling Loads

5.2.7 Warning System for Mobil Equipment

5.2.8 Hazardous Atmospheres

5.2.9 Water Accumulation Hazards
5.2.10 Stability of Adjacent Structures
5.2.11 Protection from Loose Rock or Soil

5.2.12 Inspections
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3.0

4.0

5.2.13 Fall Protection
6.0  Exception Provisions
7.0 Cross Reference
8.0 Attachments

RESPONSIBILITY MATRIX

3.1 Procedure Responsibility
The Vice President of Health & Safety is responsible for the issuance, revision, and
maintenance of this procedure.

3.2 Action/Approval Responsibilities
The Responsibility Matrix is Attachment 1.

DEFINITIONS

Accepted Engineering Practices
Those requirements or practices which are compatible with standards required by a registered
professional engineer.

Angle of Repose
The greatest angle above the horizontal plane at which a material will lie without sliding.

Benching

A method of protecting employees from cave-ins by excavating the sides of an excavation to
form one or a series of horizontal levels of steps, usually with vertical or near-vertical surfaces
between levels.

Competent Person

An employee 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
the authority to take prompt corrective measures to eliminate them.

Company
All wholly-owned subsidiaries of Shaw Environmental & Infrastructure, Inc. (Shaw E & I).

Excavation
Any man-made cut, cavity, trench or depression in an earth surface, including its sides, walls, or
faces, formed by earth removal.
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Registered Professional Engineer
An individual currently registered as a professional engineer (preferably civil) in the state where
work is to be performed.

Sheeting
Members of a shoring system that retain the earth in position and in turn are supported by other
members of the shoring system.

Shield

A structure that is able to withstand the forces imposed on it by a cave-in and thereby protect
employees within the structure. Shields can be permanent structures or can be designed to be
portable and moved along as work progresses. Shields may be pre-manufactured or job-built in
accordance with 1926.652(c)(3) or (c)(4). Shields used in trenches are usually referred to as
"trench boxes" or "trench shields".

Shoring
Structure such as a metal hydraulic, mechanical, or timber shoring system that supports the sides
of an excavation and which is designed to prevent cave-ins.

Sloping

A method of protecting employees from cave-ins by excavating to form sides of an excavation
that are inclined away from the excavation so as to prevent cave-ins. The angle of incline
required to prevent a cave-in varies with differences in such factors as the soil type,
environmental conditions of exposure, and application of surcharge loads.

Support System
A structure such as underpinning, bracing, or shoring, which provides support to an adjacent
structure, underground installation, or the sides of an excavation.

Tabulated Data
Tables and charts approved by a registered professional engineer and used to design and
construct a protective system.

Trench

A narrow (in relation to its length) excavation made below the surface of the ground. In general,
the depth is greater than the width at the bottom, but the width of a trench at the bottom is not
greater than 15 feet.

Type A Soil

Cohesive soils with an unconfined compressive strength of 1.5 ton per square foot (tsf) (144kPa)
or greater. Examples of cohesive soils are: clay, silty clay, sandy clay, clay loam and, in some
cases, silty clay loam and sandy clay loam. Cemented soils such as caliche and hardpan are also
considered Type A. However, soil is NOT Type A if:

n The soil is fissured;

" The soil is subject to vibration from heavy traffic, pile driving, or similar effects;
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The soil has been previously disturbed;

The soil is part of a sloped, layered system where the layers dip into the excavation on a
slope of four horizontal to one vertical (4H:1V) or greater; or

The material is subjected to other factors that would require it to be classified as a less
stable material.

Type B Soil
This classification refers to:

Cohesive soil with an unconfined compressive strength greater than 0.5 tsf (48 kPa) but
less than 1.5 tsf (144 kPa)

Granular cohesionless soils including: angular gravel (similar to crushed rock), silt, silt
loam, sandy loam, and, in some cases, silty clay loam and sandy clay loam.
Previously disturbed soils except those which would otherwise be classified Type C soil;
Soil that meets the unconfined compressive strength or cementation requirements for
Type A, but is fissured or subjected to vibration;

Dry rock that is not stable; or

Material that is part of a sloped, layered system where the layers dip into the excavation
on a slope less steep than four horizontal to one vertical (4H:1V), but only if the material
would otherwise be classified as Type B.

Type C Soil
This classification refers to:

TEXT

5.1

Cohesive soil with an unconfined compressive strength of 0.5 tsf (48 kPa) or less;
Granular soils including gravel, sand, and loamy sand;

Submerged soil or soil from which water is freely seeping;

Submerged rock that is not stable; or

Material in a sloped, layered system where the layers dip into the excavation or a slope
of four horizontal to one vertical (4H:1V) or steeper.

Pre-Excavation Requirements

5.1.1 Underground Utilities. Prior to opening an excavation, the estimated location
of underground utilities such as sewer, telephone, fuel, electric, water, or any
other underground installation that may be reasonably expected to be
encountered during the excavation work shall be determined.
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Utility companies or a utility location service shall be contacted within the
established pre-notification time, advised of the proposed work, and asked to
deliniate the location of all underground utilities. Employees should be careful
to protect and preserve the utility markings until they are no longer required for
safe excavation. At least 3 feet of clearance between any underground utility and
the cutting edge or point of powered excavation equipment will be maintained
until the precise location of the utility is determined. Initial excavation within
this 3 foot area will be conducted manually.

Surface Encumbrances. All surface encumbrances (trees, poles, boulders, etc.)
that may create a hazard to employees shall be removed or supported.

Vehicular Traffic. Employees exposed to vehicular traffic shall be provided
with, and shall wear, warning vests or other suitable garments marked with or
made of reflectorized or high-visibility material. Traffic control devices (i.e.,
barricades, signs, cones, flagpersons, etc.) shall be specified and used in
accordance with regulations applicable to the roadway or area in which
excavation activities are occurring.

Training. Those who supervise the entry of personnel into an excavation must
have completed a training course that included instruction in:

Types of hazards associated with excavation operations;

Safe work practices and techniques;

A review of applicable Federal, state and local regulations; and
A review of this procedure.

Employees who enter excavations are required to complete a site-specific
training session to enable them to recognize unsafe conditions in and around the
excavation. This training can be conducted during a tailgate safety meeting that
emphasizes the specific excavation hazards that may be encountered.

Training documentation shall be maintained in the project file with a copy
forwarded to the Knoxville Training Department.

As part of standard employee supervision process, training shall be
complemented with on-the-job instruction and reinforcement of accepted
practices to the extent necessary to assure compliance with this procedure and all
other applicable regulations.
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Excavation Work Practices

5.2.1

5.2.2

5.2.3

524

5.2.5

5.2.6

General. Each employee working within an excavation shall be protected from
cave-ins by an adequate protective system designed in accordance with 29 CFR
1926 Subpart P, except when the excavation is made entirely in stable rock or
when the excavation is less that 5 feet deep and examination of the ground by a
competent person provides no indication of a potential cave-in. A competent
person shall ensure that protective systems, when required, are installed and
maintained per the design specifications.

No employees shall be permitted to enter an excavation unless it is absolutely
essential to do so and all requirements of this procedure are met.

Supervision. Work in an excavation shall at all times be supervised by a
competent person. This individual will remain outside of the excavation at all
times, and will be responsible for identifying any unusual developments above
ground which may warn of impending earth movement.

Soil Classification. Based on the results of tests described in Attachment 3, the
competent person will classify each soil/rock deposit as stable rock, Type A,
Type B, or Type C. When layers of soil/rock exist, the weakest layer will be
classified; however, each layer may be classified individually when a more stable
layer lies under a less stable layer. If the properties or conditions of a soil/rock
deposit change in any way, re-evaluation will be required.

Access and Egress. Structural ramps that are used solely by employees as a
means of access or egress from excavations shall be designed by a competent
person. Structural ramps used for access or egress of equipment shall be
designed by a competent person qualified in structural design, and shall be
constructed in accordance with the design.

A stairway, ladder, ramp or other safe means of egress shall be located in trench
excavations that are 4 or more feet in depth so as to require no more than 25 feet
of lateral travel for employees.

Protective Systems. Protective systems shall be designed in accordance with 29
CFR 1926.652(b) or (c¢) and shall have the capacity to resist without failure all
loads that are intended or could reasonably be expected to be applied or
transmitted to the system.

Exposure to Falling Loads. No employees shall be permitted underneath loads
handled by lifting or digging equipment. Employees shall be required to stand
away from any vehicle being loaded or unloaded to avoid being struck by
spillage or falling materials. Operators may remain in the cabs of vehicles being
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loaded or unloaded provided the vehicles are equipped with a cab shield and/or
canopy adequate to protect the operator from shifting or falling materials.

Warning System for Mobil Equipment. When mobile equipment is
operated adjacent to an excavation, and the operator does not have a clear and
direct view of the edge of the excavation, a warning system shall be utilized such
as barricades, hand or mechanical signals, or stop logs.

Hazardous Atmospheres. Where an oxygen deficient (less that 19.5% O,) or
hazardous atmosphere exists, or could reasonably be expected to exist, the
excavation shall be tested before employees enter. Testing shall be conducted as
often as necessary to ensure that the atmosphere remains safe. Some excavations
may be considered confined spaces which require compliance with Shaw E & I
Procedure HS300.

Adequate precautions shall be taken to prevent employee exposure to oxygen
deficient or hazardous atmospheres. As appropriate, ventilation and/or
respiratory protective devices shall be used.

Water Accumulation Hazards. Employees shall not work in excavations in
which there is accumulated water, or in excavations in which water is
accumulating, unless adequate precautions have been taken to protect employees
against the hazards posed by water accumulation. If water is controlled or
prevented from accumulating by the use of water removal equipment, the process
shall be monitored by a competent person to ensure proper operation.

If the excavation work interrupts the natural drainage of surface water (streams,
run-off channels), diversion ditches, dikes, or other suitable means shall be used
to prevent surface water from entering the excavation and to provide adequate
drainage of the area adjacent to the excavation. Excavations subject to run-off
from heavy rains shall be regularly inspected by a competent person.

Stability of Adjacent Structures. Structures adjoining an excavation shall be
evaluated to assess their stability. Excavation below the level of the base or
footing of any foundation or retaining wall that could reasonably be expected to
pose a hazard to employees shall only be permitted when:

u A support system (underpinning) is provided to ensure the safety of
employees and the stability of the structure;
The excavation is in stable rock;
A registered professional engineer has determined that the structure will
be unaffected by the excavation; or

" A registered professional engineer has determined that such excavation
will not pose a hazard to employees.
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Sidewalks, pavements and other surface structures shall not be undermined
unless a support system or another method of protection is provided to protect
employees from the possible collapse of such structures.

Protection from Loose Rock or Soil. Employees shall be protected from loose
rock or soil which could fall or roll from the excavation face or edge. Such
protection could consist of scaling to remove loose materials, or the installation
of protective barriers. All spoil shall be placed at least 2 feet from the edge of
the excavation. It is strongly recommended that spoil be placed 4 or more feet
from the excavation edge so as not to cover surface indicators of subsidence
(such as fissures or cracks).

Inspections. The competent person shall make daily inspections of excavations,
adjacent areas, and protective systems for evidence of conditions that could result
in a cave-in, indications of failure of protective systems, hazardous atmospheres,
or other hazardous conditions. The inspection shall be made prior to start of
work, and as needed throughout the shift. Inspections shall be made after each
rainstorm or other hazard-increasing event and will be documented using
Attachment (2).

Where the inspection finds evidence of any hazardous condition, exposed
employees shall be immediately removed from the hazardous area until necessary
precautions have been taken.

Fall Protection. Where employees or equipment are permitted to cross over
excavations, walkways or bridges shall be provided. Standard guardrails shall be
provided where walkways are 6 feet or more above lower levels.

Adequate barriers or other types of physical protection shall be provided at all
remotely located excavations. All wells, pits, shafts, etc., shall be barricaded or
covered and shall be backfilled as soon as possible.

6.0 EXCEPTION PROVISIONS
Variances and exceptions may be requested pursuant to the provisions of procedure HS013,
Health and Safety Procedure Variances.
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HSO013 Health and Safety Procedure Variances
HS050 Training Requirements

HSO051 Tailgate Safety Meetings

HS300 Confined Spaces

29 CFR 1926 Subpart P - Excavations

ATTACHMENTS

1. Responsibility Matrix

2. Excavation Inspection

3. Soil Classification Worksheet

4. Selection of Protective Systems for Excavations 20 Feet or Less in Depth
5. Sloping Options

6. Shoring or Shielding Options
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ATTACHMENT 1
EXCAVATION AND TRENCHING
Responsibility Matrix
Responsible Party
Action Registered VP
Procedure | Employe Supervisor | Professional Health Local H&S Competent
Section e Engineer and Safety | Representative Person

Incorporate state, local, or 1.0
client-specific excavation X
requirements into project
plans.
Issue, revise, and maintain 3.1 X
procedure
Coordinate identification of 5.1.1 X
underground utilities.
Determine need for traffic 513 X
control devices.
Participate in excavation 5.14 X X X
training.
Ensure that protective systems 5.2.1
are installed and maintained.
Classify Soil Type 523
Design Structural Ramps 524
Selection and design of 525 X
protective system(s)
Determine stability of 5.2.10 X
adjacent structures.
Inspecting excavation for X X
hazardous conditions 5.2.12




Project Name: Project No.:
Date: Time: Competent Person:
Soil Classification (see Soil Classification Worksheet):
Excavation Depth: Excavation Width:

Type of Protective System Used:
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Revision No.
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ATTACHMENT 2
EXCAVATION INSPECTION

THIS INSPECTION IS TO BE COMPLETED BY THE COMPETENT PERSON
EACH DAY THAT EMPLOYEES WILL BE ENTERING AN EXCAVATION.

HS307
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YES

NO

N/A

(SENFRAI -

Surface encumbrances removed or supoborted

Employees protected from loose rock or soil that could pose a hazard by falling or rolling into the

Hard hats, steel-toed boots, and safety glasses worn by all employees.

Spoils, materials, and equipment set back at least 2 feet from the edge of the excavation.

Walkways over excavations 6 feet or more above lower levels are equipped with standard guardrails.

Warning vest or other highly visible clothing provided and worn by all employees exposed to public

Employees required to stand a