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LIMITATIONS

This Removal Action Work Plan (RAW) presented for the Tourtelot Cleanup Project (Project Site) in
Benicia, CA, has been developed in accordance with principles and practices generally employed in the

environmental consulting and remediation profession.

Remedial investigation methodologies designed to be employed on the Project Site are based upon the
following: (1) data and literature provided by the Department of Defense (e.g., Archives Search Report
[ASRY])), Regulatory Agencies (e.9., Department of Toxic Substance Control [DTSC], Califomia
Environmental Quality Act [CEQA] Initial Study) and private sources including the : (2) documentation of
prior clearances: (3) field investigations including geophysical mapping and ordnance and explosives (OE)
sampling performed by SECOR Intemational, Inc. and Earth Tech project teams: and (4) observations made
and verbal information obtained during site visits. Information developed by other govemment agencies and
independent contractors has been accepted as authentic and true as stated, uniess otherwise noted.

The work to be performed shall attempt to determine the lateral and vertical extent of the non-OE
contamination present within the Project Site at the North Valley Military Landfill. This RAW presents
procedures to perform limited OE clearance and non-OE site characterization.

Earth Tech, Inc.

Gpuil IS, 2000

Sandra Lee Cuttino Date

California Registered Civil Engineer No. 38494
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EXECUTIVE SUMMARY

This Removal Action Work Plan (RAW) has been prepared to address the
methods and procedures to be employed to evaluate the aenal extent and depth of
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the landfill is affected with non-ordnance and exploswes (non-OE) materials. Two
intersecting test trenches will be excavated through the landfill and into the soil
beneath the landfill. Soil samples will be collected at the landfill bottom/natural soil
interface and 2 feet below the interface at 25-foot intervals along each trench.
Additionally, approximately four soil samples will be collected from the soil matrix
within the landfill and at areas where field instruments or physical observations
indicate that soil may be affected.

Soil samples from within the North Valley Military Landfill and beneath the landfill
will be analyzed in the analytical laboratory. Specific tests will include substances
of interest identified from the activities that occurred at the Ammunition
Renovation/Primer Destruction Site and the Howitzer Test Facility. The soils will be
tested for solvents, metals, petroleum hydrocarbons, and other substances. This
RAW is designed to complete the non-OE characterization of the Tourtelot

Cleanup Project Site:

The Tourtelot Cleanup Project site lies completely within the City of Benicia,
Solano County, California, approximately 30 miles northeast of San Francisco.
Consisting of approximately 220 acres, it is partially within the boundaries of the
Former Benicia Arsenal. The site has rolling topography that includes an area
referred to as the “Ridge,” which separates the North Valley and the South Valley,

both of which have areas of steep terrain. The Tourtelot C|&aDJJ,D_BLOJﬂCI$LteJS—

bordered by the Southampton residential development to the west and south,
industrial and commerecial facilities to the east, and open space to the north and
east. The elevation of the site varies from 75 feet above mean sea level (MSL) in
the southern region to 250 feet above MSL in the northern region.

The North Valley Military Landfill, the Project Site that will be investigated under
this RAW, is in the North Valley of the Tourtelot Cleanup Project Site. The landfill
is bordered to the east by the Howitzer Test Facility and to the west by relatively
undisturbed area. The landfill lies in the bottom of the North Valley in a relatively
flat area. A soil stockpile lies directly to the west of the landfill. To the south and
east of the site is a relatively steep hill leading up to the Ridge. Immediately to the
north of the site is the valley floor, then a hill leading up to the area referred to as
the TNT Strips. A small wetlands lies downgradient of the landfill at the extreme
eastern end of the North Valley.

Two main activities occurred in the North Valley that may have contributed debris
to the North Valley Military Landfill: activities at the Howitzer Test Facility, and
activities at the Ammunition Renovation/Primer Destruction Site. The landfill is just
east of the Howitzer Test Facility (Figure 2-3). The Records Research Report
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(RRR) for the Benicia Arsenal indicated that there was a disposal area associated
with the Howitzer Test Tunnels. During initial site preparation work performed by
Granite Management, debris was cleaned out from around the test tunnels, and a
landfill, now referred to as the North Valley Military Landfill, was encountered. The
debris initially uncovered in the landfill was mainly wood crates, pallets, and
packing material. Some inert ordnance was recovered from this area, including

practice 155-millimeter (mm) howitzer rounds (gravel or plaster filled). Only a
small portion of the landfill was removed at this time. The RRR and the Archive
Search Reports (ASR) for the Benicia Arsenal did not indicate the presence of a
landfill in the North Valley.

Data collected from a geophysical survey conducted over a portion of the North
Valley Military Landfill indicate the presence of several anomalies within the landfili.
However, because of ihe type of maieriai expecied in the iandfiii (wood debris), the
magnetometer survey data (geophysical data) for the landfill would not necessarily
define the aerial extent of the landfill. The Tourtelot Cleanup Project Site is

currently fenced, and access is controlled.

Although ordnance and explosives (OE) is not expected to be found within the
landfill, OE removal, handling and disposition procedures are included as a safety

precaution.

Prior to the start of intrusive activities, a public withdrawal distance (PWD) around
the trenching will be established and cleared of nonessential personnel. The
default PWD is 1,701 feet, which is the maximum calculated flight distance of a
metal fragment if there were an accidental detonation at the ground surface of the
most probable munition without any engineering controls.

Two basic disposal alternatives may be considered in the event that an OE item or
material is encountered at the Project Site.

1. Blow (detonate) in place (BIP) for OE and materials that are not
safe to move.

2. When an OE item or material has been determined safe to move,
it may be moved to a storage magazine.

Sandbag enclosures will be used as the engineering control designed to mitigate
fragmentation and blast effects due to intentional detonations of items that are not
safe to move. Engineering controls for disposal of safe-to-move items are not
considered because all safe-to-move items will be stored in explosives magazines.
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OE SAFETY AND HEALTH PROGRAM
OE AVOIDANCE
RI/FS TOURTELOT CLEANUP PROJECT
BENICIA, CALIFORNIA

- 4.0 General

Ordnance and explosives avoidance escort services will be provided in support of the non-OE field
sampling activity to be performed on the Project Site. The fieldwork is expected to commence in Spring
2000.

All work will be conducted in accordance with the Site Specific Safety and Health Plan. All personnel
engaged in the work are required to read and understand all pertinent sections of this document prior to
commencing any work at the Project Site. Because the work may be in areas contaminated with
ordnance explosives (OE), all activities shall be conducted in full compliance with CEHNC, USACE, DA,
DOD and the DTSC requirements regarding personnel, equipment and procedures.

The work will be performed in substantial compliance with CERCLA (Section 104) and the National
Contingency Plan (Sections 300.120(c) and 300.400(e)). The provisions of 29 CFR 1910.120 shall apply
to all actions taken at this site. Additionally, the Occupational Safety and Health Administration (OSHA)
requires all employers performing on-site activities to develop and maintain an ongoing written Safety and
Health Program in compliance with OSHA Standard 29 CFR 1910.120(b) and 29 CFR 1926.65(b). The
program, including updates, shall be made available upon request.

20 Specific Requirements

This task will comprise providing OE technicians/escorts to:

= Visually sweep the sampling areas before personnel and equipment enter
¢ Escort the vegetation removal activities

» Sweep the specific path to field sampling locations and the specific sampling location prior to the

The OE technician/escort will lead all activities and personnel in areas of the field not previously surface
cleared. The OE escort will visually and mechanically (with the aid of a Schonstedt magnetometer)
inspect the path to be traversed by personnel and equipment before allowing personnel or equipment
access. All personnel and equipment are required to follow the path designated by the OE escort. Ata
minimum, the path will be twice the width of the widest vehicle. The boundaries of the approach path will
be clearly marked with white pin flags to prevent personnel from straying into uncleared areas. The OF
escort will survey the proposed sampling locations or other areas in which limited intrusive activities are
planned with a hand-held magnetometer. If an anomaly is detected, the planned intrusive location will be
moved a safe distance away (24-36 inches), and the procedure will be repeated until an anomaly-free
area has been found.

The OE escort will provide down hole anomaly detection during all drilling and boring operations. If an
anomaly is detected, the drilling location will be moved a minimum of 36 inches from the anomaly location.
When no anomaly is detected, the drilling may begin. Drilling will be performed in 1-foot increments. After
each foot of drilling, the drill will be withdrawn, and the OE escort will perform down-hole magnetometer
testing. Provided no anomalies are detected, the drilling may continue for another foot and the process
will be repeated. Once the drilling exceeds 4 feet, OE detection will be discontinued. It is expected that
the weight of the soil overburden will provide sufficient protection from injury at a depth below 4 feet. In
the event that any OE item is encountered during drilling, the following procedures will be observed.

If OE is encountered, it will be marked with a pin flag for disposal at a later date. The PM and FTL/SSO
will be notified of the OE encountered and the location. The pin flag will be placed a safe distance from
the OE item (24-36 inches). During field operations, where the Contractor does not have OE disposition
capabilities on site, the PM and FTL/SSO will contact Travis AFB EOD. Travis AFB EOD personnel will
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the Contractor has on-site OE disposition capabilities, the OE clearance crew will determine the
appropriate disposition method and dispose of the OE item. All field sampling personnel and equipment
will be kept clear of the OE items.

determine the appropriate disposition method and dispose of the OE item. During field operations where I

A detailed accounting of all OE found shall be maintained by the PM. OE locations shall be identified
using pin flags and paint. Pin flags will be constructed of non-conductive plastic or fiberglass. Conductive

.metal pin flags are prohibited.

3.0 Data Tracking

The progress of fiéld activities will be recorded in bound field notebooks and maps (one for each OE
Supervisor onsite) detailing activities and providing an accounting of all OE found during avoidance
activities.

4.0 Schedule
The work is planned to begin in Spring 2000 and complete WIthln 15 work days.

5.0 Personnel Qualifications

The Earth Tech shaII submlt resurne(s) for personnel that will be onsite to pen‘orm the fieldwork (wnth

Maryland

6.0 Assumptions

s Two (2) escorts will provide OE avoidance for field teams each day. A Senior OE Supervisor will be
responsible for all OE-related work activities.

* Because this will be an OE avoidance-only activity, OE personnel are not limited to a 40-hour work-

week. All other safety requirements will be met.

7.0 Equipment Requirements

Earth Tech is responsible for providing instrumentation and equipment. Earth Tech will maintain all
equipment in good working order and provide routine and preventative maintenance. The OE avoidance
will be performed with the aid of a Schonstedt Magnetometer.

8.0 Applicable Codes

All work shall be in accordance with the requirements of regulatory agencies and all federal regulations,
including but not limited to:

.« United States Environmental Protection Agency

e United States Occupational Safety and Health Administration Regulation 29 CFR 1910.120, and
8CCR 5192

¢ United States Fish and Wildlife
* United States iDepartment of Transportation

o Department of Toxic Substance Control
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e State Division of Wildlife
» State Department of Health and Welfare.

9.0 Records
Accurate records of ail work shail be maintained in a daily fieid iogbook or on daily field activities. The
information to be recorded in the field logbook shall be consistent with the work described above.

10.0 Health and Safety

All activities at the site shall be in compliance with this SSHP, as approved by the DTSC for this task, The
anticipated health and safety requirements for this project entail only standard practices required for
modified Level D protection (as described by OSHA Hazardous Waste Operation regulations). Prior to

£y PP e o i o oy e 5 eidperso Derequireq to attena a proje aith

and safety meeting and shall be required to sign a statement that they have received, read, and are
familiar with the project SSHP, and agree to follow procedures outlined in the plan. Following the initial
health and safety meeting, the field personnel shall attend daily health and safety meetings prior to the
start of work each day.

Note: Soil containing TNT_in excess of 10% is considered to be OE in accordance with ER-1110-1-8153,
Personnel should avoid contact with soils in excess of 10% TNT. Spark, flame, and heat producing items

and activities are not permitted in areas these areas.

Note: The PM or FTL/SSO will inform all personnel prior to entering the Project Site of the potential health
effects associated with the use of the medication “Viagra” on a site with explosive constituents. Health
hazards due to dermal absorption of explosives while taking Viagra can cause severe illness and death.
All personnel have the right to upgrade their PPE to protect themselves from the increased risk posed by
their health condition in combination with exposure to the site contaminants.

Note: Soil containing TNT in excess of 10% cannot be shipped. Laboratory analysis of soil in excess of

10% must be performed on site or performed after remediation activities to eliminate or reduce TNT

—content

11.0 Controls

OSHA requirements pertaining to construction/excavation equipment, materials handling, appliances,
wiring and other construction aids shall be observed. OSHA requirements shall govern where mandatory;
otherwise, compliance will be with the most stringent applicable requirements.
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APPENDIX C
SITE ACCESS CONTROL PLAN

INTRODUCTION AND PURPOSE

Prior to ordnance and explosives (OE) clearance/demolition activities, a Public
Withdrawal Distance (PWD) of 1701 feet will be established. As described in Chapter
6.0, Ordnance and Explosives Operations, this PWD is based on the fragmentation
distance of the Most Probable Munition (MPM) which is a 75mm HE projectile.
However, a PWD may be expanded if a munition with a farther/larger PWD is
encountered. If the PWD is expanded, OE operations will cease until all new areas
within the revised PWD are evaluated to determine if inhabited buildings or residences
are affected which could lead to evacuation and relocation procedures. Preliminary
site work, which includes surveying, laying search lanes, and non-intrusive detection
of anomalies, does not require an exclusion zone. A PWD is a safety zone
established around an OE work area and/or each OE team for the protection of other
OE teams and non-project personnel from the potential hazards of OE clearance
activities. During the time frame that OE intrusive operations are being accomplished,
only the minimum essential OE project personnel are authorized within the PWD.

In some circumstances, the PWD will include areas that could be accessed by the
public and accordingly will require the withdrawal of the public from the area prior to
commencement of site operations. This Site Access and Control Plan addresses the
procedures or safeguards that will be utilized to ensure that the public is not within
the designated PWD each day prior to intrusive OE operations. The purpose of this
plan is to ensure the safety and welfare of Benicia residents.

If the PWD is expanded, identification of buildings and residents that fall inside the
new PWD will be determined by the Site Manager/Project manager in consultation
with DTSC.

PWD ESTABLISHMENT AND CONTROL

The PWD will be established daily prior to commencement of intrusive OE operations.

This will be accomplished visually by personnel involved in the OE operations by
viewing the site from the ridge between the South and North Valley's to ensure that
the fenced in portion of the PWD is clear of non-essential persons. Additionally,
guards will be posted near the U.S. Metal's facility to the East of the site, on a ridge
near Lake Herman to the Northwest of the site and inside of the residential area to the
west of the site to verify that the PWD is clear of non-project personnel and remains

clear throughout OE operations.
WITHDRAWAL AND RELOCATION
The withdrawal and relocation of residents within the PWD will only be required if the

PWD is adjusted due to location of an OE that increases the PWD size. If the PWD
is increased, withdrawal and relocation of residents will be coordinated and conducted
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as outlined in the following subsections.

tion of Homeowiers and Supporting Agencies

The general schedule the Site/Project Manager will follow in regards to informing both
the'pgblic and supporting agencies is as follows:

. The City of Benicia, the Benicia Fire Department, the Benicia Police
Department, and Benicia residents will be briefed approximately
18 days prior to the withdrawal and relocation of residents regarding
the designated PWD, the anticipated dates of withdrawal, the
addresses falling within the PWD, and general withdrawal and
relocation procedures.

. Notices of the dates and times of the required withdrawal and
relocation information (“Withdrawal and Relocation Notice") will be
distributed to each residence within the PWD approximately 10 days
and again 72 hours in advance of the scheduled withdrawal and
relocation. It is anticipated that residents will be required to
withdraw from their homes from 8:30 a.m to 5:00 p.m. on the
scheduled dates.

here are schedule or other changes between the 72-hour
notification and the date on which the OE clearance activities are to
be performed, residents will be notified of this change by 7:00 p.m.
the night before the planned withdrawal. Similarly, if there are
schedule or other changes necessitating an extension of the
withdrawal period, residents will be notified by 7:00 p.m. the night
before the withdrawal period was previously scheduled to terminate.

C.3.2 Relocation and Hospitality Services

Residents who are required to withdraw from their homes may temporarily relocate
to the Hospitality Center during the day. The Hospitality Center will provide
refreshments and the use of telephones and other amenities. Directions to the
Hospitality Center and personnel to contact for additional information will be provided
in the Withdrawal and Relocation Notice.

C.3.3 Transportation

Transportation will be provided between the PWD and the Hospitality Center for those
without transportation or for those wishing to use the provided transportation. The
Withdrawal and Relocation Notice will set forth neighborhood assembly points for
pick-up and drop-off.

C.3.3.1 Entity Responsibilities.

Site/Project Manager
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. Overall command and control of withdrawal and relocation of
residents including briefing and notification requirements.

. Identification of PWD and providing information to the City of Benicia,
the Benicia Fire Department,the Benicia Police Department, and
DTSC regarding planned field activities, addresses within the PWD,

and recommended road closures at least 72 hours prior to scheduled
- withdrawal.

The Benicia Police Department

. Provide traffic control and coordinate and maintain road closures
during withdrawal hours.

. Provide overall security as needed.

. Verify that residents have vacated homes and report this information
to the Site/Project Manager.

The Benicia Fire Department

. Provide support as necessary.
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APPENDIX D
i STANDARD OPERATING PROCEDURES
OE OPERATIONS - DEMOLITION/DISPOSAL OPERATIONS

18 PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to provide the minimum procedures and safety
and health requirements applicable to the conduct of demoilitiorvdisposal operations on sites contaminated

with ordnance and explosives (OE).

2.0 SCOPE

| This SOP applies to all site personnel, including contractor and subcontractor personnel, involved in the
| conduct of OE demolitiorvdisposal operations on an OE contaminated site. This SOP is not intended to
' contain all of the requirements needed to ensure complate compliance, and should be used in conjunction

with project plans and applicable federal, state and local regulations.
3.0 REGULATORY REFERENCES

Applicable sections and paragraphs in the documents listed below will be used as references for the
conduct of OE demolition/disposal operations:

»  OSHA General Industry Standards, 29 CFR 1910
! * OSHA Construction Standards, 29 CFR 1926
» CEHNC Safety Concepts and Basic Considerations for Unexploded Ordnance
= USACE EM 385-1-1, Safety and Health Requirements Manual
+ DOD 4145.26-M, Contractor’s Safety Manual for Ammunition and Explosives
» DOD 4160.21-M, Defense Reutilization and Marketing Manual
- » DOD 6055.9-STD, DOD Ammunition and Explosives Safety Standards
» AR 385-64, Ammunition and Explosive Safety
« AR 385-10, Amy Safety Program
- DA PAM 385-64, Ammunition and Explosives Safety Standards
| *  TM9-1300-206, Ammunition and Explosive Standards
«  TM 9-1300-200, Ammunition General
« TM8-1300-214, Military Explosives
» TM 60A-1-1-31, EOD Disposal Procedures
= AR 190-11, Physical Security of Amns, Ammunition and Explosives
= ATF 5400.7, Alcohol Tobacco and Firearms Explosives Laws and Regulations
= Applicable sections of DOT, 49 CFR 100 to 199.
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4.0 RESPONSIBILITIES
4.1 PROJECT MANAGER

The Project Manager (PM) shall be responsible for ensuring the availability of the resources needed to

impiement this SOP, and shali aiso ensure that this SOP is incorporated in pians, procedures and training
for disposal of OE.

4.2 SENIOR OE SDPERVISOR

The Senior OE Supervisor (SUXOS) will be responsible for assuring that adequate safety measures and
housekeeping are taken during all phases of site operation, to include demolition activities, and shall visit
site demolition locations routinely to ensure that demolition operations are carried out in a safe, clean,
efficient and economical manner.

I
4.2 DEMOLITION SUPERVISOR

Prior to initiation of demolition operations, the SUXOS shall designate an experienced and trained OE
Supervisor to act as the Demolition Supetrvisor (DS). The demolition activities shall then be conducted
under the direct control of the DS, who will have the responsibility of supervising all demolition operations
within the area. The DS shall be responsible for training all on-site OE personnel regarding the nature of the
materials handled, the hazards involved and the precautions necessary. The DS will also ensure that the

Nalhs Mimaratiamal | as aesd Nam alidiaes Chat Dasaesdo ars mesanachs fillad samed assniesatahy Adamist tha ddasn alitia
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events and demolition material consumption for each day’s operations. The DS shall be present during all
demolition operations or designate a competent, qualified person to be in charge during any absences.

4.4 SITE SAFETY OFFICER

The Site Safety Officer (8S0) for the site is responsible for ensuring that all demolition operations are being
conducted in a safe and healthful manner, and is required to be present during all OE demolition operations.
The only exception to this rule is when the project site has multiple sites conducting various types of OE
investigation and remediation operations being conducted concurrently with periods where there may be
continuous demolition operations throughout the day. In that event, a demolition team SSO will be
designated. This individual will report to the SSO and assume the SSO’s responsibilities at the demolition
range. In this situation, the SSO will conduct periodic safety audits of the demolition team and assist the
demolition team SSO in the performance of their duties.

4.5 QUALITY CONTROL SPECIALIST

The Quality Control% Specialist (QCS) is responsible for ensuring the completeness of disposal operations
and for weekly inspection of the Daily Operational Log and Demolition Shot Records. The QCS, assisted
by demolition team 1personnel, will inspect each disposal site and an area of up to 250 feet in radius after
each disposal shot to ensure there are no kickouts, hazardous OE components or other hazardous items.
In addition, the site will be checked with a magnetometer and large metal fragments four inches or greater,
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and any hazardous debris will be removed. Any OE discovered during the QC check will be marked and
disposed of that day. Extreme caution must be exercised when handling OE which has been exposed to
the forces of detonation.

5.0 GENERAL OPERATIONAL AND SAFETY PROCEDURES

All personnel, including contractor and subcontractor personnel, involved in operations on OE contaminated
sites shall be familiar with the potential safety and health hazards associated with the conduct of
demolitior/disposal operations, and with the work practices and control techniques used to reduce or
eliminate these hazards. During demolition operations, general safety provisions listed below shall be
followed by all demolition personnel. Non-compliance with the general safety provisions listed may result in
discipline, to include termination of employment:

*  All safety regulations applicable to demolition range activities shall be complied with.
»  Demolition of any kind is prohibited without the express permission from the client.
+ The use of sandbags for mitigation of fragmentation and blast effects due to intentional detonation

of munitions will be conducted in accordance with Appendix D. The quantity of OE to be destroyed
in a single shot will be kept to a minimum to reduce noise travel into residential areas.

*» Inthe event of an electrical storm, or heavy snow or dust storms, immediate action will be taken to
cease all disposal site operations and evacuate the area.

* Inthe event of a fire or unplanned explosion, if possible, put out the fire. If unable to do so, notify
the fire department and evacuate the area. If injuries are involved, remove victims from danger,
administer first aid and seek medical attention. :

ope
+  Employees will not tamper with any safety devices or protective equipment.

»  Methods of demolition shall be conducted in accordance with this procedure and approved changes
thereto.

» Adequate first aid equipment shall be provided at all times,
+ Al personnel engaged in the destruction of OE shall wear under and outer garments made of
natural fiber, close-weave clothes, such as cotton. Synthetic material such as nylon is not

authorized unless treated with anti-static material.

+  Care will be taken to minimize exposure to the smallest number of personnel, for the shortest time,
to the least amount of hazard, consistent with safe and efficient operations,

+  Work iocations will be maintained in a neat and orderly condition.

* Al hand tools shall be maintained in a good state of repair.

Tourtelot Removal Action Work Flan D-5




» Each heavy equipment and/or vehicle operator will have in their possession a valid state driver's
license. .

« Equipment and other lifting devices designed and used for litting will have the load rating and date of
next inspection marked on them. The load rating will not be exceeded and the equipment will not
be used without a current inspection date.

» Leather or leather-palmed gloves will be wom when handling wooden boxes, munitions or OE.

« Lifting and carrying require care. Improper methods cause unnecessary strains. Observe the
following preliminaries before attempting to lift or cany:

- When lifting, keep your arms and back as straight as possible, bend your knees and lift
with your leg muscles; and

- Be sure you have good footing and hold, and lift with a smooth, even motion.
»  Telephone and/or radio communication will be available and used during disposal operations.

= Motor vehicles and material handling equment (MHE) used for transporting OEO or demolmon
materials must meet the following requirements:

. Exhaust svst hall b kept | | mechanical renair at al

- Lighting systems shall be an integral pan of the vehicle.

- One Class ABC rated, portable fire extinguisher shall, if possible, be mounted on the
vehicle outside of the cab, on the driver’s side, and one Class ABC fire extinguisher shall be
mounted inside the cab.

- Wheels of carriers must be chocked and brakes set during loading and unloading.

- No demolition material or OE shall be loaded into or unloaded from, motor vehicles while
their motors are running.

»  Motor vehicles and MHE used to transport demolition material and OE shall be inspected prior to
use to determnine that:

- Fire extinguishers are filled and in good working order.

- Fuel tank and piping are secure and not leaking.
- Brékes, steering and safety equipment are in good condition.

- The exhaus system is not exposed to accumulations of grease, oil, gasoline, or other

!e c!aar«:nﬁa freven ol limae and nthar ramba |ehb!g matariale
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» Employees are required to wear leather or rubber gloves when handling demolition materials. The.
type of glove wom is dependent on the type of demolition material.
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5.1

An observer will be stationed at a location where there is a good view of the air and surface
approaches to the disposal site before matenial is detonated. It shall be the responsibility of the
observer to wam the DS to suspend firing if any aircraft, vehicles or personnel are sighted
approaching the disposal site.

Two-way radios shall not be operated at the disposal site while the shot is primed or during the

priming process. The charts shown in Tables D-1 and D-2, shall be used for determining the safe
distances from transmitter antennas.

Disposal operations will not be left unattended once explosives are on site and operations have
begun.

No disposal operations will be conducted if there is less than a 2,000 foot ceiling or if wind velocity
is in excess of 20 mph.

Disposal shots must be fired during daylight hours (i.e., between 30 minutes after sunrise and
30 minutes before sunset).

No more than two persons shall ride in a truck transporting demolition material or OE, and no
passengers are authorized to ride in the trailer/bed.

Vehicles shall not be refusled when carrying demolition material or OE, and must be 100 feet from
magazines or trailers containing such tems before refusling.

All explosive vehicles will be cleaned of visible explosive and other contamination before releasing
the vehicles for other tasks.

Prior to conducting any other task, personnel shall wash their face and hands after handling
demolition material or OE.

Disposal sites shall be spaced at least 50 feet apart, with no more than 10 sites prepared for a
series of shots at any one time.

FIRE PREVENTION FOR DISPOSAL OPERATIONS

Due to the high fire potential season anticipated at the site, the following procedures will be adhered to on
each disposal shot conducted at the Project Site:

OE that is moved for disposal will be taken to a location that will provide the most protection from
fires and provide the easiest access by fire fighting vehicles if required.

For OE that cannot be moved, measures will be taken to carefully plan fire suppression accesses
and procedures prior to detonating shots. All disposal and safety personnel will be fully briefed on

fire suppression procedures.

Immediately after the detonation, all safety personnel will report status of the disposal site.
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+  Iffire or smoke in the vegetation surrounding the site is present, the demolition team will proceed
immediately to the site with field fire suppression equipment and attempt to suppress any fires
prasent.

+ It afire becomes uncontrollable, emergency notifications to local fire agencies will be made and all

&£

fieid workers wiil stand by to assist as necessary.

The fire prevention goals are to plan effectively for all potential fire suppression obstacles, ensure prevailing
winds are not going to take potential smoke towards populated areas, ensure that adequate fire
suppression equipment is on site, and keep vigilant communications with the local Fire Department during
all disposal operations. '

6.0 SPECIAL REQUIREMENTS FOR DEMOLITION ACTIVITIES

The following safety and operational requirements shall be followed during disposal site operations. Any
deviations from this procedure shall be allowed only after receipt of written approval from the Earth Tech site
manager and the client. Failure to adhere to the requirements and procedures listed in the paragraphs
below could result in serious injury or death, therefore complete compliance with these requirements will be
strictly enforced.

6.1 GENERAL REQUIREMENTS

+ Material awaiting destruction shall be stored at not less than intra-line distance, based on the
largest quantity involved, from adjacent explosive materials and from explosives being destroyed.

The material shall be protected against accidental ignition or expiosion from fragments, grass fires,
buming embers or detonating impulses originating in materials being destroyed.

»  OE or bulk explosives to be destroyed by detonation should be detonated in a pit not less than
three feet deep and covered with earth which protrudes not less than two feet above existing ground -
level. The components should be placed on their sides or in a position to expose the largest area
1o the mfluence of the demolition material. The demolition material should be placed in intimate

contact wnh the item to be detonated and held in place by tape or earth packed over the demoiition
materials. The total quantity to be destroyed below ground at one time shall be kept at a minimum.

«  Detonations will be counted to ensure detonation of all sites. After each series of detonations, a
search shall be made of the surrounding area for OE. ltems such as lumps of explosives or
unfuzed ammunition, may be picked up and prepared for the next shot. Fuzed ammunition or
items which may have intemally damaged components will be detonated in place, if possible.

« Prevailing Weather condition information will be obtained from the U.S. Weather Service émd the
data logged in the Demolition Shot Log before each shot or round of shots.

= All shots shall be dual primed.

e A minimum‘of 30 seconds will be maintained between each detonation.
i
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»  After each detonation and at the end of each day’s operations, surface exposed scrap metal,
casings, fragments, and related items shall be recovered from the disposal site and disposed of in
accordance with OE scrap procedures, as well as all applicable environmental regulations. All
collected scrap metal will be 100% inspected for absence of explosive materials by OE personnel
and certified by the SUXOS.

»  When operated in accordance with the conditions of this procedure the disposal site should not
present a noise problem to the surrounding community. However, if a noise complaint is received
the name, address and phone number of the complainant should be recorded and reported to the
SUXOS, who in tum, will report it to the Earth Tech site manager.

+  Prior to and after each shot, the Demolition Shot Record is to be filled out by the DS with all
applicable information.

The following requirements are necessary when using electric detonators and blasting circuits:

«  Electric detonators and electric blasting circuits may be energized to dangerous levels from outside
sources such as static electricity, induced electric currents and radio communication equipment.
Safety precautions will be taken to reduce the possibility of a premature detonation of the electric
detonator and explosive charges of which they form a part. Radios will not be operated while the
site is primed or during the priming process.

»  The shunt shall not be removed from the leg wires of the detonator until the continuity check of the
detonator.

*  When uncoiling or straightening the detonator leg wires, keep the explosive end of the detonator
pointing away from the body and away from other personnel. When straightening the leg wires, do
not hold the detonator itself, rather hold the detonator leg wires approximately one inch from the
detonator body. Straighten the leg wires by hand, do not throw or wave the wires through the air to
loosen them.

«  Prior to use, the detonators shall be tested for continuity. To conduct the test, place the
detonators in a pre-bored hole in the ground or place them in a sand bag, and walk facing away
from the detonators and stretch the wires to their full length, or to 25 feet, whichever is less, being
sure to not pull the detonators from the hole or sand bag. With the leg wires stretched to their full
length, test the continuity of the detonators one at a time by un-shunting the Ieg wires and
attaching them o the galvanometsr and checking for continuity. After the test, re-shunt the wires
by twisting the two ends together. Repeat this process for each detonator until all detonators have
been tested. This process shall be accomplished at least 25 feet from any OE or demolition
materials and out of the demolition range personnel and vehicle traffic flow pattem. In addition, all
personnel on the demolition range shall be alerted prior to the test being conducted.

NOTE: When testing the detonator, prior to connecting the detonator to the firing circuit, the leg wires
of the detonator must be shunted by twisting the bare ends of the wires together immediately after
testing. The wires shall remain short circuited until time to connact them to the firing line.

« Atthe power source end of the blasting circuit, the ends of the wires shall be shorted or twisted
together (shunted) at all times, except when actually testing the circuit or firing the charge. The
connection between the detonator and the circuit firing wires must not be made unless the power
end of the firing wires are shorted and grounded or the firing panel is off and locked.
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*  The firing line will be checked using pre-arranged hand signals or through the use of two-way radios
if the demolition pit is not visible from the firing point. If radios are used, communication shall be
accomplished a minimum of 25 feet from the demolition pit and detonators. The firing line will be
checked for electrical continuity in both the open and closed positions, and will be closed/shunted
prior to connecting the detonator leg wires.

» O to be detonaied/venied shaii be piaced in the demolition pit and the demolition material
placed/attached in such a manner as to ensure the total detonation/venting of the OE. Once the
OE and demolition material are in place and the shot has been tamped, the detonators will be
connected to the demolition material. Prior to handling any detonators that are connected to the
firing line, personnel shall ensure that they are grounded. The detonators will then be carried to the
demoilition pit with the end of the detonators pointed away from the individual, The detonators are
then connected to the detonation cord, Non-El, etc. » ensuring that the detonator is not covered with
tamping material to allow for ease of recovery/investigation in the event of a misfire.

»  Prior to making connections to the blasting machine, the entire firing circuit shall be tested with a
galvanometer for electrical continuity and ohmic resistance to ensure the blasting machine has the
capacity to initiate the shot.

= The individual assigned to make the connections at the blasting machine or panel will not complete
the circuit at the blasting machine or panel and will not give the signal for detonation until satisfied
that all personnel in the vicinity have been evacuated to a safe distance. When in use, the blasting
machine or its actuating device shall be in the blasters possession at all times. When using the
panel, the switch must be locked in the open position until ready to fire, and the single key must be
in the blaster's possession.

s Prior to initiating a demolition shot(s), a warning will be given, the type and duration of such will be
determined by the prevailing conditions at the demolition range. At a minimum, this should be an
audible signal using a siren, air hom or megaphone which is sounded for a duratlon of one minute,
five minutes prior to the shot and again one minute prior to the shot.

6.3 DETONATING CORD USE

The following procedures are required when using detonating cord (det cord):

+  Det cord should be cut using approved crimpers and only the amount required should be removed
from inventory.

. When

cittin
O

utting det cord, the t

» Forease of inventory control, only remove det cord in one foot increments.

+  Det cord should not be placed in clothing pockets or around the neck, am or waist, and should be
transported to the demolition location in either an approved "day box* or a cloth satchel, depending
upon the magazine location and proximity to the demolition area.

+« Detcord should be placed at least 25 feet away from detonators and demolition materiale untit
ready for use. To ensure consistent safe handling, each classification of demolition material shall
be separated by at least 25 feet until ready for use.
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»  When ready to "tie in" either the det cord to demolition materials, or det cord to detonator, the det
cord will be connected to the demolition material and secured to the OE. The cord is then strung
out of the hole and secured in place with soil, being sure to leave a one foot tail exposed outside
the hole.

*  Once the hole is filled, make a loop in the det cord that is large enough to accommodate the det

cord detonator, place the detonator in the loop and secure it with tape. The explosive end of the
detonator will face down the det cord toward the demolition material or paraliel to the main line.

+ Inall cases, ensure there is sufficient det cord extending out of the hole to allow for ease of
detonator attachment and detonator inspection/replacement should a misfire occur.

+  If the det cord detonators are electric, they will be checked, tied in to the firing line and shunted
prior to being taped to the loop. If the det cord detonators are non-electric, the time/safety fuse will
be prepared with the igniter in place prior to taping the detonators to the det cord joop. if the det
cord detonators are Non-El, simply tape the detonators into the loop as described above.

+ Inthe event that a time/safety fuse is used, and an igniter is not available and a field expedient
initiation system is used (i.e., matches), do not split the safety fuse until the detonator is taped
into the det cord loop.

6.4 TIME/SAFETY FUSE USE

The following procedures are required when using a time/safety fuse:

+  Prior to each daily use, the bum rate for the time/safety fuse must be tested to ensure the accurate
determination of the length of time/safety fuse needed to achieve the minimum bum time of five
minutes needed to conduct demolition operations.

» To ensure both ends of the time/safety fuse are moisture free, use approved crimpers to cut six

B e/safe USe 1ol arkl place & SIX= DIECS Imesaetymse
container.

« Take the six foot section out of the magazine and attach a fuse igniter.

+ Ina safe location, removed from demolition matenals and OE, ignite the time/safety fuse, measure
the bum time from the point of initiation to the *spit* at the end, and record the bum time in the
DS's Log

*  Tomeasure the bum time, use a watch with a second hand or chronograph.

» To calculate the bum rate in seconds per foot, divide the total bum time (in seconds) by the length
(in feet) of the test fuse.

»  Whenever using time/safety fuse for demolition operations, the minimum amount of fuse to be used
for each shot will be the amount needed to permit a minimum bum time of five minutes.
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6.5 PERFORATOR USE

The following procedures are required when using perforators:

Only remove from inventory the number of perforators required to perform the task.

Transport perforators in an approved "day box", cloth satchel or plastic container, depending upon
magazine location and proximity to the demolition operations.

Keep perforators stored at the demolition site at least 25 feet away from detonators and demolition
materials until ready for use.

When ready to use, place the det cord through the slot on the perforator and knot the det cord,
ensuring the cord fits securely and has good continuity with the perforator.

Once the det cord is secure, place the perforator in the desired location and secure it in place.

Proceed from this point as described in Section 6.3.

6.6 USE OF TWO-COMPONENT EXPLOSIVES

Only remove from inventory the amount of two-component required to perform the task.

When transporting the solid and liquid, they need only be placed apart in the bed of a truck.

Do not mix the solid and liquid components until certain that it will be used, since the resulting
mixture is classified as a Class 1.1 explosive by Department of Transportation.

When mixing the solid and liquids components, follow the manufacturer’s instructions, while being
sure to wear rubber gloves and goggles. Mix components in an area away from other demolition
materials, the OE, and if possible, sheltered from the wind.

|

|
Once the cbmponents have been mixed, it is essential that the lid to the solid bottle is put on
securely as'soon as possible after mixing to prevent evaporation of the liquid.

Attach the det cord as recommended by the manufacturer, place the assembled unit in the desired
location in the hole and secure the unit. '

Proceed from this point as described in Section 6.3.

7.0 METEOROLOGICAL CONDITIONS

‘ :
in order to control the effects of demolition operations and to ensure the safety of site personnel, the

J g,

foilowing meteoroiogicai iimitations and requirements shaii appiy to demoiition operations:

«  Demolition operations will not be conducted during electrical storms or thunderstorms.

D-12
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+ No demolition operations shall be conducted if the surface wind speed is greater than 10 miles per
hour. :

+  Demolition operations will not be conducted during periods of visibility of less than one mile caused
by, but not limited to, dense fog, blowing snow, rain, sand or dust storms.

« D iti i on extremely cloudy days which are defined as: overcast (more
than 80% cloud cover) with a ceiling of less than 2,000 feet.

*  Demoilition operations will not be conducted during any atmospheric inversion condition (low or high
altitude).

«  Demolition operations will not be conducted during periods of local air quality advisories.

i H Ha s 11 H H g . N g s | | [ Sy PR P
+  Demolition operations will not be initiated until 30 minutes after sunrise, and will be secured at lea

30 minutes prior to sunset.

8.0 PRE-DEMOLITION/DISPOSAL PROCEDURES

8.1 PRE-DEMO/DISPOSAL OPERATIONAL BRIEFING

The DS will brief all personnel involved in range operations in the following areas:

Type of OE being destroyed.

Type, placement and quantity of demolition material being used.
Use of sandbags for mitigation of fragmentation and blast effects.
Method of initiation (electric, non-electric or Non-El).

Means of transporting and packaging OE.

Route to the disposal site.

Equipment being used (e.g., galvanometer, blasting machine, firing wire)

[ 3 . * L] . L

Misfire procedures.
Fire prevention procedures,
Post shot clean up of site.

8.2 PRE-DEMO/DISPOSAL SAFETY BRIEFING

The SSO will conduct a safety briefing for all personnel involved in range operations in the following areas:

» Care and handling of explosive materials.

»  Personal hygiene.

+ Two man rule.

+ Potential tripfall hazards.

»  Location of emergency shelter (if available).

»  Parking area for vehicles (vehicles must be positioned for immediate departure, with the keys in the
ignition).
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»  Location of emergency vehicle (keep engine running).
»  Wind direction (fo assess potential toxic fumes).

* Location of first aid kit and fire extinguishers.

* Route to nearest hospital or emergency aid station.

« Type of cofnmunications in event of an emergency.

|
8.3 TASK ASSIGN;MENTS

Individuals with assiQned tasks will report the completion of the task to the DS. The types of tasks which
may be required are:

= Contact local Police, Fire personnel, and FAA as required.

» Contact hospital/emergency response personnel if applicable.
« Secure all access roads to the disposal site,

« Visually check PWD for any unauthorized personnel.

»  Check firing wire for continuity and shunt.

+ Check time/safety fuse and its bum rate.

» Designate a technician to maintain custody of blasting machine, fuse igniters or Non-El initiator.
«  Secure detonators in a safe location.

» Place OE in pit and place charge in desired location.

84 PREPARING EXPLOSIVE CHARGE FOR INITIATION

To prepare the explosive charge for initiation, the procedures listed below will be followed:

«  Ensure firing wire is shunted.

»  Connect detonator to the firing wire.
+ Isolate or insulate all connections.

«  Place demolition charge on OE.

» Prime the c’emolﬂion charge.

« Departto fiﬁm point (if using non electric firing system, obtain head count, pull igniters and depart
to desigmtfad safe area).

are out
«  Give one minute waming signal, using a bullhom or siren, five minutes prior to detonation, and

again at one minute prior to detonation.
|

|
|
|
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= Yell "fire in the hole" three times (or an equivalent waming) and take cover.
+ It using electric firing system, connect firing wires to blasting machine and initiate charge.
+  Remove firing wires from blasting machine and shunt.

»  Remain in designated saie area uniii DS announces "Ali Ciear.” This will occur after a post-shot
waliting period of 5-minutes and the DS has inspected the site(s).

9.0 POST DEMOLITION/DISPOSAL PROCEDURES

Do not approach a smoking hole or allow personnel out of the designated safe area until cleared to do so,
and follow the below listed procedures:

« After the "All Clear" signal, check site for low orders, kick outs, and fires.
« Mag site and remove any large fragmentation.

« Back fill hole as necessary.

« Police up all equipment.

«  Notify police, fire, etc, that the operation is complete.

10.0 MISFIRE PROCEDURES

A thorough check of all equipment, firing wire and detonators will prevent most misfires. However, if a
misfire does occur, the procedures outlined below shall be followed.

10.1 ELECTRIC MISFIRES

To prevent electric misfires, one technician will be responsibie for all electrical wiring in the circuit. If a
misfire does occur, it must be cieared with extreme caution, and the responsible technician will investigate
and correct the situation, using the steps outlined below:

»  Check firing line connections to the blasting machine and make a second attempt to initiate
charge.

+  If unsuccessful, disconnect and connect to another blasting machine (if available) and attempt to
initiate charge.

«  If unsuccessful, commence a 30 minute wait period.

*  After the maximum delay predicted for any part of the shot has passed, the designated technician
will proceed to the site to inspect the firing system, and a safety observer must watch from a
protected area.

» Disconnect and shunt the detonator wires, connect a new detonator to the firing circuit and prime
the chaige without disturbing the original detonaior (repiacement detonaior must have been

checked for continuity as outlined in Section 6.2, after disconnecting the defective detonator).

+  Follow normal procedures for effecting initiation of the charge.
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10.2 NON-ELECTRIC MISFIRES

Working on a non electric misfire is the most hazardous of all operations. Investigation and corrective
action should be undertaken by the technician that placed the charge, using the following procedure:

+ i charge fails to detonate at the determined time, initiate a 60 minute wait period pius the time of
the safety fuse (i.e., 5 minute safety fuse plus 60 minutes for a total of 65 minute wait enod)

= After the wait period has expired, a designated technician will proceed to the site to inspect the
fiing system. A safety observer must watch from a protected area.

«  Prime the shot with a new non electric firing system and install a new fuse igniter.

«  Follow nomal proceduras for initiation of the charge.

10.3 NON-EL MISFIRE

The use of a shock tube for blast initiation can present misfires which require the following actions:

- If charge fails to detonate, it could be the result of the shock tube not firing. Visually inspect the
shock tube, if it is not discolored (i.e., slightly black), it has not fired.

« [l it has not fired, cut a one foot piece off the end of the tube, re-insert the tube into the firing device
and attempt to fire again. :

»  If the device still does not fire, wait 30 minutes and proceed to the site to repiace the shock tube
with a new tube.

« If the tube is slightly black, then a "Black Tube" misfire has occurred, and the shock tube will have

P P | i et A L) o B o e AL ke iaaTALL ALl b A s
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place. Without removing the detonator from the end of the tube, place the defective tube on the
shot for disposal.

10.4 DETONATING CORD MISFIRE

Det cord will be used to tie in multiple demolition shots and to ensure that electric detonators are not
buried. Since det cord initiation will be either electrical or non-electrical, the procedures presented in
Sections 10.1, 10.2, or 10.3, as appropriate to the type of detonator used, will be used to clear a det cord
misfire. In addition, the following will be conducted:

« If there is no problem with the initiating system, wait the prescribed amount of time and inspect the
initiator to the cord connection to ensure it is properly connected. If it was a bad connection simply
attach a new initiator and follow the appropriate procedurss in Section 6.0.

a H tha initintnr datanatad and tha aard did nat inenant tha fard 3n anaiira it ic dat Aard and nad s
s i NG INaor GSLONAISU ana uvic LOIG Ui iy, NSPeGt e COMG 10 SNSUie it 1S GEt COMa ana o time
fuse. Also, check to ensure there is PETN in the cord at the connection to the initiator.

|

i

i

|

|

|
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+ At this point, it may be necessary to uncover the det cord and replace it. If this is required, it must
be accomplished carefully to ensure that the demolition charge and the OE item(s) are not
disturbed.

10.5 PERFORATOR MISFIRE

The use of perforators is both cost effective and considerably safer than the use of C-4 and many other
demolition materials. If the perforator is not initiated property, it could malfunction. Since the perforator is
covered with tamping material, det cord is used as the initiator. Therefore, in the event of a misfire, the

procedures presented in Section 10.4 will be followed, along with the items presented beiow.

»  [If everything went but the perforator, one of four things has occurred:

» Det cord grain size was insufficient to initiate the perforator

» The det cord was disiodged from the perforator when piacing tamping materiais
» The pertorator was defective
»

The perforator was moved during the placement of tamping materials.

- i i b M rdmd mmed P o H = O3 mememim aem— s
«  Check to ensurs the grain size of the det cord is sufficient, with 80 grain size or gr

recommended size.

» If the det cord connection to the perforator was the problem, ensure that the next connection is

sacura ll 1ca diwet tana if nnnncennl\
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« [fitis evident that the perforator was moved, then ensure it is propery secured for the next shot.

« Ifcordsi
shot

7e and connection ara sufficient, replace the parforator, laaving the defective one on the

L3 LUl 4l RSN, T

11.0 RECORD KEEPING REQUIREMENT

Td documnent the demolition operations procedures and the completeness of the demolition of OE, the
following record keeping requirements shall be met:

« Earth Tech will obtain and maintain all required permits.

«  The DS will ensure the accurate completion of the logs, and the SUXOS will monitor the entries in
the log for completeness, accuracy and compliance with meteorological conditions.

+ The DS shall enter the appropriate data on the Demolition Shot Record to reflect the OE destroyed.

» The quantities of OE recovered must also be the quantities of OE destroyed or disposed of as
scrap.

+ Earth Tech will retain a permanent file of all Demolition Records, inciuding permits, training records,

inspector reports, waste manifests if applicable, and operating logs.

» Copies of ATF License and any state or local permits must be on hand.

Tourtelot Removal Action Work Plan

D-17




12.0 SAFETY AND PPE REQUIREMENTS

The following safety measures and personal protective equipment shall be used in preventing or reducing
exposure to the hazards associated with OE demolition/disposal operations. These requirements will be
implemented unless superseded by site-specific requirements stated in the SSHP,

Steel-toed safety boots will not be wom by personnel conducting demolition/disposal operations,
unless a toe crush hazard exists, in which case personnel will wear boots with plastic or fiber toed
safety toes;

Unless a serious head, eye or face hazard exists, OE personnel will not be required to wear hard
hats, safety glasses or face shields when conducting operations involving the handling of demolition
explosives or OE; and

in the event that a serious head, eye or face hazard does exist, OE personnel will wear the required
PPE, but positive means shall be required to secure the PPE and prevent it from falling and

, DUL B2 Hegslla > P AW ST T Y S I R

causing an accidental detonation.

13.0 AUDIT CRITERIA

The following items related to demolition/disposal operations on an OE contaminated site will be audited to
ensure compliance with these SOPs:

The Demolition Shot Record

The Site Daily Operational and Safety Logs

The OE Operations Daily/Weekly Report

The Safety Training Attendance Forms, for the initial site hazard training

The Safety Training Attendance Forms, for the Daily Tailgate Safety Briefings
The Daily Safety Inspection and Audit Log.

D-18
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MINIMUM SAFE DISTANCE FROM TRANSMITTER ANTENNAS

" Average or Peak Minimum Distance to ||
. Transmitter Power in Watts Transmitter in Meters / Feet '
0- 75/25
6-30 30/984
31-50 50/164.1
51-100 110/ 360
101 - 250 160 /525
251 - 500 230/755
501 - 1,000 305 /1,000
1,001 - 3,000 480 /1,575
3,001 - 5,000 610/2,001
5,001 - 20,000 915/ 3,002
20,001 - 50,000 1,530/5,020 fl
50,001 - 100,000 3,050 /10,007 !!
100,001 - 400,000 6,100/ 20,014 ||
400,001 - 1,600,000 12,200 / 40,028 Jl
1,600,001 - 6,400,000 24,400/ 80,056 |
Note: When the transmission is a pulsed or pulsed continuous wave type and its pulse width is less than ||
10 microseconds, the power column indicates average power. For all other transmissions, including those
with pulse widths greater than 10 microseconds, the power column indicates peak power.

Tourtelot Removal Action Work Plan
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TABLE D-2
MINIMUM SAFE SEPARATION FORMULAS

Unknown Without With
(Worst Case) Metal Pack Metal Pack -
Frequency Formula Frequency Formula

<23 KHz D=0003x(PGP*® | <73 KHz D = 0.093 x (PG)°*
Use Table 1|23 KHz - 0.45 MHz [D =39.7 xF x (PG)** [[73KHz-0.45 MHz |D = 126 xF x (PG)®S
120D-1-1 ffo 45 MHZ-400  [D = 18 x (PG)** 045MHz-400  |D =06 x (PG)°*S

MHz MHz

400 MHz - 75 GHz  |D = (7137 / F) x (PG)°5 || 400 MHz - 2.4 GHz |D = (226 / F) x (PG)°S

>75 GHz D =0003x (PG)Y°*  |[>2.4 GHz D = 0.093 x (PG)°S

Where : .
D = Safe distance to the transmitter in feet (multiply feet by 0.305 to obtain meters)
P = Output power of the transmitter in watts
G = Numerical gain of transmitter antenna ,
F = Frequency in MHz (divide KHz by 1,000 to obtain MHz, and multiply GHz by 1,000 to
obtain MHz)

To properiy use this tabie, the foliowing assumptions are made:

* The no-fire current of the EED is 10 mA.

* Atleast 10 dB below the no-fire current in EED is considered to be safe.

¢ The metal pack provides at least 30 dB of shielding.

* Non-metal packs provide no shielding.

* A1 volt/meter field intensity is considered to be safe.

* At no time should personnel or munitions be exposed to more than 200 volts/meter.
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Tourtelot Property Project Site
OE Sampling Excavation information Sheet

(Must be completed for all targets)

Grid No.:

Anomaly ID No.:

Completed By:

OE Contractor:

Date:

Time:

Crew No.:

Northing:

LOCATION

Easting:

Method:

O Hand
O Shovel
O Backhoe

Notes

EXCAVATION

O NONE (Surface Dabrig)

E
E
D

X

x

[+7]

cavation Width:
cavation Depth:
Pth to Top of item:

inches
inches

inches

Field Sketch

Estimated Scale:

L

Begring:
D Measured

Estimated Inclination:
I Nose Up O Nose Down O No Nose

degrees
O Estimated

ORIENTATION

degrees

Distance from Fiag:

O Measured

inches
O Estimated

Direction from Flag: -

TARGET DESCRIPTION

Type/Model/DOD Nomenclature:

O Ordnance (OE)

Primary Composition:

Condition (Mark all that apply):

O Fuzed O Ferrous O Intact
O Unfuzed O Aluminum 1 Partial
O Ordnance and Explosives (OE) O Brass O Rusted
O OE Scrap O Other 0 Dented
0O Non-OE 0 Other
Length: inches Markings:
Diamneter: mm/inches O Measured [ Estirnated
) Measured ([ Estimated 0 Photo Taken (#
Wall Thickness inches
0O Measured [0 Estimated
Estimated
Waejght: pounds/ounces
DISPOSAL .

O Blown in Place

0 Moved to Demo Area

0 Date of Demo

Comments:

OE Contractor review by:

Title:

Earth Tech review by:

Title:




Site Safety Meetings
Tourtelot Property Project Site
Tailgate Safety Briefing Sign-in Log

Date:_____Time: C.

Briefing Conducted By:

Signature:

Company Name:

This sign-in log documents the tailgate safety briefing conducted in accordance with 29 CFR 1910.120 "Hazardous
Waste Operations and Emergency Response" as well as other applicable regulatory requirements. Personnel who

perform work operations onsite are required to attend each safety briefing and acknowledge receipt of such briefings

daily or as required.

TOPICS COVERED:
[0 General PPE usage
O Respiratory Protection
O Hearing Conservation
O Personal Hygienej

O Exposure Guidelines

O Decontamination Procedures
0 Smoking Eating and Drinking
O Slips, Trips, and Falls
O Heat and Cold Stress

O Site Control

O Emergency Procedures

O Existing Work Zones

O Lockout/Tagout

[0 Excavation/Confined Spaces

O New Work Procedures

Printed Name

Signature

Company Name

|
!




Project Name
Field Activity

Preparatory Phase Check List

Page 1 of 2

Project Number

Date of Activity to

YES

NO

N/A

) Permits:

Applications:
Site visit performed

Work Plan completed, approved, distributed

Quality Control Plan compieted, approved, distributed

Site-Specific Safety & Health Plan completed, approved, distributed
Procedure in place

'Personnel assigned

Project Manager
Site Safety Officer

Field Quality Control Manager

Other

Training completed for
Field procedures
Quality control
Health and safety
Equipment and supplies
Tested, approved
Calibrated
Field material properly stored

Subcontractor(s):

Evaluation satisfactory
Procurement document/subcontract in place
Contaminated material holding and disposal procedures in place’
Emergency procedures in place.
Weather conditions aceountad for

Review of nonconformances/audit findings completed

Project Manager

Date ' Quaiity Control Manager ] Date




Preparatory Phase Check List

Page 2 of 2
Project Name Project Number
Field Activity ‘ Date of Activity to
YES NO NIA

List submittals required for the work:

Contract specifications reviewed

Contract drawings reviewed

Test procedures ready

Activity hazard analysis conducted

Ciient notified

List any items of mutual understanding developed during the preparatory phase:

List any topics of concern (i.e., safety violations observed, areas of
nonconformance, etc.):

List persons in
attendance:

Project Mangger Date Quality Control Manager Date




il

Sy

Controlied Document Transmittal Record

To:

Date
D QA program manual for
I:, Calibration / service specification manual
] 5 e a
- Frocedure No. Procedure name
D Work plan for project No. Title
Revision No. __ or revision date
Control No.
Instructions / remarks / variances
Please sign below and retumn to:
D I acknowledge receipt of the above document
D | acknowiedge receipt of the revision t the above document and | have destroyed /
marked the superceded version
D | am returning the document with this transmittal record
Signature Date




Daily Quality Control Report

;
‘ (Part |)
Report Number | Date
|
Contract Number
Name and Location of Project
Weather, {Ciear) (P. Cloudy) {Cioudy) Temperature
Rainfall ‘ Inches Minimum : Maximum
CONTRACTOR/SUBCONTRACTORS AREA OF RESPONSIBILITY
a. w
b. |
C.
d |
e. i
|
f. 1
g. :

1. Work performed today (Indicate location and description of work performed. Refer to work performed by
prime and/or subcontractors by letter in table above).

0

2. Preparatory ins#ection for next item of work (Materials/shop drawings approved, required control testing
arranged, all preliminary work has been accomplished as per plans and specifications).




Daily Quality Control Report
(Part 1)

3. Initial inspection (Address quality of workmanship, assure control testing and materials being used in all
work are in compliance with plans and specifications.

i
1
[}
|
.
|
i
{
i

4. Follow-up inspection (Assure control testing performed as required and all work performed continues to
be in compliance with plans and specifications).

$. Verbal instructions received (List any instructions given by government personnel on construction
deficiencies, retesting required, etc., with action taken).

6. Remarks (Cover any conflicts in plans, specifications, instructions, or any delay to the job attributable to
weather conditions).




Daily Quality Control Report
(Part lil)

7. Results of safety inspection (Note safety violations and corrective action taken. Indicate phase of wt:»rk—i

where violations occurred). }

8. Upcoming work (Indicate next major phase of work anticipated and approximate date of Preparatory
Inspection meeting to cover this work).

9. Equipment data (indicate items of construction equipment, other than hand tools, at the job site and
whether or not used),

Earth Tech verification: The above report i is complete and correct and all material and equipment used and

work performed during this reporting period are in compliance with the contract plans and specifications
except as noted above.

- Eanth Tech Approved/Authorized Representative




Page of
Date

Project Name Weather
Project Number Site Conditions
Visitors

Work Force

Remarks

|-

Earth Tech

Subcontractors

Equipment

Description of site activities

Materials delivered to the site

Safety

Areas of concern

Subcontractor work tickets reviewed Approved

Prepared by Date

Attached

Title




I
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Daily Work Ticket

Date Prepared by Titie
Project Name Project No. Contract No.
Approved by Approved by
Site Manager Project Manager
| EXPENSES :
| RATE QUANTITY Cost COMMENT }
Subcontractor(s) | !
i
Equipment Sub Total
Materials Sub Total
Labor 1 Sub Total
|
Sub Total
Grand Total Cum. Total
DESCRIPTION OF ACTIVITIES
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Field Change Request

Project Name

Field Change No. ___

Page

of

Contract Number Project Number
Applicable Document Date
DESCRIPTION

Minor Change D Major Change E

Requested by

Major Project Impact [

oL

REASON FOR CHANGE

RECOMMENDED DISPOSITION

IMPACT ON PRESENT AND COMPLETED WORK

Cost Impact
Accepted D Rejected D Signature Date
Project Manager
Accepted E Rejected D Signature Date
Project QC Manager
(For changes to engineering drawings and construction specifications)
Accepted D Rejected D Rework D Signature Date

Responsible Engineer
Remarks: '

FINAL DISPOSTION

Signature

Date




Field Change Request Log

Project Name

i
Contract Number Project Number

! |
Field Level of Change* Activity Date initiated Final Remarks '
Change ‘ Disposition
Request No. ; |

1 (O [ R —

*MinC = Minor Cﬁange
MajC = Major Change
MP! = Major Pti'oject impact

|




Audit Schedule
Program / Project
Year
Audit Subject —T - — . .
, Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep : Oct | Nov | Dec
| f i ! ’ |
| I N R
R
i |
R
L
|
|
i
|
I
V
|
Prepared by | Date
Revised by Date
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Audit Status
Program / Project
' Quality Deficiency Notices
Audit Date of | Date of ]
Number Audit Audit Responses !

Number
Report Due

Received |
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Quaiity Deficiency Notice
(Part I)

FataY LN Yy S

LN NUmDer

Project Name Project Number

Activity ; Location

Controlling Document:

Requirement 3

Description of Deficiency

Reporied by ‘ Date

Discussed with - v Date

Response

This section to be completed by responsible organization and returned to the Earth Tech QC Manager or
designated representative by (Date).

Corrective Action (including action to prevent recurrence and root cause determination)

Scheduled Complefion Date Signed Date
|




: ‘ o

Quality Deficiency Notice

Evaluation of Response

(Part Il

QDN Number

This section to be completed by the Quality Control Manager

First Response D Satisfactory D Unsatisfactory
Remarks

Evaluated by Date

Second Response D Satisfactory D Unsatisfactory
Remarks

Evaluated by Date

Third Response

D Satisfactory D Unsatisfactory

Remarks

Evaluated by

Date

Corrective action verified

D Yes D N/A

Remarks

Verified by

Date

Quality deficiency notice closed on

By




"

Nonconformance Report NCRNo. __
Project Project Number
Activity Location
Part A
Description of nonconformance
|
B
‘ i
3 |
Nonconformance réponed by Date
PartB ‘
Evaluation of nonconformance
Significant condition adverse to quality O ves [ no
Work stoppage required D Yes D No
%
Impacts previous data/reports D Yes D No
Remarks: |
Evaluated by ‘ Date Title
i
Approved by ‘ Date Date
Project Manager QC Manager
PartC
Recommended corrective action/disposition
Evaluated by : Date Title
Approved by j Date Date
Project Manager QC Manager
PartD ‘
Corrective action/disposition
Completed by ‘ Date
Remarks: |
Corrective action approved and NCR closed by:
| Date ‘ : Date
Project Manager QC Manager -




Remarks
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DELIVERABLE REVIEW AND APPROVAL Page __ of ___
FORM Q-1
Project Name:
Project Number: Certification Required:
Peer Review Assignments
Reviewer: 0O Technical
\
Date Comments Requimd: O Editonal
NTE Mours O Statement of Work Compliance
Special Emphasis:
Reviewer: | O Technical
Date Comments Required: O Editorial
NTE Hours O Statement of Work Compliance
Special Emphasis:
Reviewer: O Technical
Date Comments Required: 0O Editorial
NTE Hours O Statement of Work Compliance
Special Emphasis
_ PEER REVIEW SCHEDULE
Date . Event
|
|
|
| |
| Project Manager Signature: Date:
i
. |
|




DELIVERABLE REVIEW AND APPROVAL Page _ of
FORM Q-2
PEER REVIEW
Document Title:
Document Date: Project Number:

Peer Reviewer's Name:

Date Comments Required:

NTE Hours
Special Emphasis:
I have reviewed this document for: This review resulted in:
0 Technical Quality O No Comments
O Conformance to Scope ' O Minor or Editorial Comments
0 Editorial Quality 0 Significant Comments
0O Document markup attached O Supplemental comments attached
Signature: Date Received:

Date Compileted:

RESPONSE TO PEER REVIEW COMMENTS

Responses Prepared By:

Peer review comments have been O incorporated without exception J incorporated with
exception(s).

Any exceptions must be explained in a written attachment.

Signature: Date:
MANAGEMENT APPROVAL

Project Manager: Date:

Office Manager: Date:




NONCONFORMANCE REPORT Page __ of
FORM Q-3
Project Name
Project Number: :
DESCRIPTION OF NONCONFORMANCE >
0 Peer Review Pian (Form Q-1)
O Deliverable Review and Approval (Form Q-2)
O Peer Review Procedures
Description:
Prepared By: Date:
PROJECT MANAGER RESPONSE
Project Manager S?gnature: Date:
; QC MANAGER APPROVAL
QC Manager Signature: Date:




Surface Clearance Information Sheet
(Must be completed for all targets)

chtor: Compieted By: Date: ;
Time: !
Grid No.: UXO Contractor: Crew No.: |
TARGET DESCRIPTION !
Typ?eIModellDOD Nomenclature:
—J Ordnance (UXO) Primary Composition: Condition (Mark all that apply):
Z Fuzed O Ferrous 3 Intact
2 Unfuzed O Aluminum O Partial
£ Ordnance and Explosives (OE) O Brass T Rusted
o OE Scrap O Other 3 Dented
1: Non-OE T Other
Markings:

Z| Measured 2 Estimated

O Measured O Estimated

Wall Thickness inches = Photo Taken (# )

Estimated O Measured = Estimated
Weight: pounds/ounces
DISPOSAL
T Blown in Place O Moved to Demo Area O Date of Demo
Conpments:
UX(P Contractor review by: Title: - Date:
Title: Date:

Earth Tech review by:

—




Daily Explos‘ives Safety Vehicle Inspection Checklist

All vehicles owned, leased, rented, or otherwise provided for use by or to Earth Tech for the
transportation of explosives will be inspected daily. Prior to bringing any vehicle within 100 feet of an
explosives magazine or explosives, the vehicle must meet or exceed the minimum allowable use criteria
listed below. Vehicles failing to meet or exceed the minimum use criteria shall not be used until criteria

SENA R v AL v 13 A=A

is met.

Description of slanned transportation route:

Pre-Loading Inépection: Yes No

Is the fire extinghisher filled, sealed, and in good working condition?

Are the vehicle’é chocks in the vehicle and serviceable?

Is the electrical wiring in good condition, with no visible signs of wear?

Are the fuel tank and piping secure and not leaking?

Are the brakes, steering, lights, horn, and other standard equipment
in good working condition?

Does the vehicle’s engine operate properly (run smoothly and is tuned
to manufacturer's specifications)?

Loading Inspection: Yes No

1s the loading area free of dry grass, spilled fuel and oil, or other
combustibles that may come in ¢ontact with hot vehicle parts?

Are the explosives planned for loading corhpatible with each other?

Are the explosives in a covered cargo space?

Are the explosives contained within a nonconductive or wood box?

Is the explosives;, container appropriately tied down or blocked and braced?

Is the vehicle ap;propriately placarded?

Is the vehicle's engine off?

|
Are the vehicle's wheels chocked and brakes set?

Off-Loading Ingpection: R Yes No

Is the unloading‘area free of dry grass, spilled fuel and oil, or other
combustibles that may come in contact with hot vehicle parts?

Is the vehicle's engine off?

Are the vehicle's wheels chocked and brakes set?
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APPENDIX F

CALCULATED FRAGMENTATION DISTANCES FOR
PUBLIC WITHDRAWAL DISTANCE ZONES




SUBJECT: Public Withdrawa! Distance (PWD)
SITE: Former Benicia Arsenal

MUNITION: 40 mm Mk2 Mod 0

REQUESTED BY: Bab Nore

PREPARED BY: Michelle Crull

DATE: 13 November 1898

Thie form shows calculated distances only. it does not conatitute
approval. Concurrence of CEHNC-OE-S is required to determine the
applicable distance for a specific site. -

In accordance with (LAW) OE Center of Expertise Interim Guidance Document
98-03, use of the range to no more than 1 hazardous fragment/600 sq ft as the
PWO for accidental detonations requires written justification, a risk analysis,
calculation of this distance by CEHNC-ED-CS-S, and concurrence of CEHNC-
OE-S.

ACCIDENTAL DETONATIONS

Maximum Fragment Range = 1095 #
Range to No More Than 1 Hazardous Fragment/600 sq ft = _200  ft
Range to 0.9 psi Overpressure=_ 30 ft

IAW OE Center of Expertise Interim Guidance Document 88-08, the PWD for
intentional detonations may not be less than the default distance provided in
DoD 8055.8-STD or the maximum fragment range or the K328 overpressure

distance.
INTENTIONAL DETONATIONS

Maximum Fragment Range = 1095 #t
K328 Overpressure Range = 199 ft

The primary fragmentation charactenstics used in the calculation of the values
listed above were computed IAW CEHNC-ED-CS-S-98-1. The maximum
fragment range was calculated using the maximum weight fragment and the
initial velocity from these characteristics in the computer software TRAJ. The
range to no more than 1 hazardous fragment/600 sq ft was caiculated IAW
CEHNC-ED-CS-5-08-2.

Lo bl ylz/or

Sdbject Matter Expert ' CEHNC-ED-CS-S Branch Chief




SUBJECT: Public Withdrawal Distance (PWD)
SITE: Former Benicia Arsenal

MUNITION: 60 mm M42A3

REQUESTED BY: Bob Nore

| PREPARED BY: Micheile Crull
DATE: 13 November 1998

~ This form Shows calcuiated distances only. It does not constitute
approval. Concurrence of CEHNC-OE-S is required to determine the
applicable distance for a specific site.

In accordance with (IAW) OE Center of Expertise Interim Guidance Document
98-03, use of the range to no more than 1 hazardous fragment/600 sq f as the
PWD for accidental detonations requires written justification, a risk analysis,
calculation of this distance by CEHNC-ED-CS-S, and concurrence of CEHNC-
QE-S. |

ACCIDENTAL DETONATIONS
|

Maximum Fragment Range = 1080 #
Range to No More Than 1 Hazardous Fragment/800 sq ft= 200 ft
Range to 0.9 psi Overpressure = _ 41 _ #t

IAW OE Center of Expertise Interim Guidance Document 98-08, the PWD for
intentiona! detonations may not be less than the default distance provided in
DoD 6055.9-57D or the maximum fragment range or the K328 overpressure

distance.
INTENTIONAL DETONATIONS

Maximum Fﬁgmem Range = 1080 ft
K328 Overpressure Range=_263 ft

The pnmaty fragmentation characteristics used in the cateulation of the values
listed above were computed IAW CEHNC-ED-CS-S-88-1. The maximum
fragment range was calcuiated using the maximum weight fragment and the
intial velocif:y from these characteristics in the computer software TRAJ. The
range to nc more than 1 hazardous fragment/500 sq ft was calculated IAW
CEHNC-ED-CS-5-98-2.

|
SIGNATURES:

Rl sse_

Subject Mat‘rter Expert CEMNC-ED-CS-S Branch Chiaf




Fraament Mitiagation far Intentional Detonations

TR PR ERwe Y Yerr gt T Ty TRST IR a et SoTms W S NSRSt

Site: Former Benicia Arsenal
Munition: 60 mm M4SA3
Date: 16 November 1998

Requested by: pr Nore

=

- 1 H D= D
Caicuiated by Michelle Crull, Phd, PE

For the purposes of this document. tamping refers to fragment mitigation using
lcose fill as opposed to fragment mitigation using sandbags. Tamping depths are
caiculated in accordance with HNC-ED-CS-S-97-7 Revision 1 dated January
1998. This document was approved by the DDESB “for deciding public and
operational withdrawal distances during ordnance and explosives (OE)
operations involving imerntional detonations” on Nov. 3, 1998. Fragmentation
characteristics are calculated in accordance with HNC-ED-CS-S-98-1 dated
January 1898. This document was approved by the DDESB “for use n deciding
Inhabited Building Distance (IBD) for primary fragments in site remediation
activities™ on April 6, 1988. Sandbag thicknesses and sandbag throw distances
are caiculated in accordance with HNC-ED-CS-S-88-7 dated August 19388.

FRAGMENT MITIGATION USING SANDBAGS

Required Sandbag Thickness® = 12 in
Sandbag Throw Distance = 25 ft
Withdrawal Distance = 200 Tt

*Note: Sandbags must be placed such that there is 2 minimum standoff of 6
inches between the ordnance item and the nearest sandbags.

FRAGMENT MITIGATION USING TAMPING
Type of soil = _Dry Sandy Clay

Depth of Bunal () | Fragment Throw | Soil Ejecta Radius Withdrawal
Distance () () Distance (ft)

1 654 114 654

1.5 361 119 361

2 | 114 0~ 200

“Nate: No soil ejecta because a camouflet is formed.

. ' . ’e - nd / 2 /\ 4 ~
uctully Courl) wpufes  puddae C | o tont Z ///(./ 2
biect Matter Expern Date ranch Chief Date




ment Mifigation for Intenfional Detonations
Site: Former Benicia Arasenal
Munition: 40 mm Mk2 Mod 0

Date: 16 November 1998

Requested Ey: ng Nore

~ D
Calculated by: Michelle Crull, Phd, PE

For the purposes of this document, tamping refers to fragment mitigation using
locse fill as opposed to fragment mitigation using sandbags. Tamping depths are
calculated in accordance with HNC-ED-CS-S-87-7 Revision 1 dated January
1988. This document was approved by the DDESB “for deciding public and
operational withdrawal distances during crdnance and explosives (OE)
operations involving intentional detonations® on Nov. 3, 1998. Fragmentation
characteristics are calculated in accordance with HNC-ED-CS-S8-98-1 dated
January 1998. This document was approved by the DDESB “for use in deciding
Inhabited Building Distance (IBD) for primary fragments in site remediation

" activities” on April 6, 1998. Sandbag thicknesses and sandbag throw distances

are calculated in accordance with HNC-ED-CS-5-98-7 dated August 1998.
FRAGMENT MITIGATION USING SANDBAGS

Regquired Sandbag Thickness® = 12 in
Sandbag Throw Distance = 25 ft
Withdrawal iDistance'—-' 200 ft .

“Note: Sancjlbags must be placed such that there s a minimum standoff of 6
inches betw‘een the ordnance tem and the nearest sandbags.

FRAGMENT MITIGATION USING TAMPING
Type of soil = _Dry Sandy Clay

Depth of Bunal (ff) | Fragment Throw | Soil Ejecta Radius Withdrawal
: Distance (ft) - (/) Distance (f)
1. 677 86 677
1.5 383 o™ 383
2 28 o~ 200
“*Note: No §oil ejecta because a camouflet is formed.
|
_ .: .\l? & ni 7 ] _ /71 lﬂ ~ ﬁ.u/ /n_,.-- . -
fuhslle (il ilefog  (follt T 1i/i6/96
bject Matter Expert Date Branch Chief Date
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Public Withdrawal Dist
Bemc:a
75 mm M48

2 (PWD

1n
l"n
\_’

REQUESTED BY: Bob Nore
PREPARED BY: Michelle Crull, PhD, PE
DATE: 28 February 1999

This form shows calculated distancss only. It d

s not
approval. Concurrence of CEHNC-OE-S is required to determine the
applicable distance for a specific site.

In accordance with (IAW) OE Center of Expertise Interim Guidance Document
98-08, use of the range to no more than 1 hazardous fragment/600 sq ft as the
PWD for accidental detonations requires written justification, a risk analysis,

Pﬂ‘cu'a!'cn of this distance by CEHNC-ED-CS-S, and concumrence of CEHNC-

ACCIDENTAL DETONATIONS

Maximum Fragment Range = 1701 ft
Range to No More Than 1 Hazardous Fragment/GOO sqft=_234 *f

Range to 0.8 psi Overpressure= 60 ft

IAW OE Center of Expertise Interim Guidance Document €8-08, the PWD for
intentional detonations may not be less than the default distance provided in

DoD 6055.9-STD or the maximum fragment range or the K328 overpressure

distance.

Maximum Fragment Range = 1701 f
K328 Overpressure Range = 3906 ft

The primary fragmentation characteristics used in the calculation of the values
listed above were computed IAW CEHNC-ED-CS-$-98-1. The maximum
fragment range was calculated using the maximum weight fragment and the
initial velocity from these characteristics in the computer software TRAJ. The
range to no more than 1 hazardous fragment/600 sg ft was calculated IAW

CEHNC-ED-CS-S-98-2.

SANDBAG ENCLOSURE FOR INTENTIONAL DETONATIONS

Required Sandbag Thickness = 24 in. with 6" standoff between munition and
sandbags

Sandbag Throw Distance = 125 ft

Minimum Exclusion Zone = 200 f




Public Withdrawal Distance (PWD)
Benicia
75 mm M48

The required sandbag thickness and the sandbag throw distance were
calculated IAW CEHNC-ED-CS-S-98-7. The minimum exclusion zone is based
on the larger of the sandbag throw distance or 200 ft.

SIGNATURES:

Q@M .
bject Matter Expert CEHNC-ED-CS-9\Branch, Chief
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APPENDIX G

QUALITY ASSURANCE PROJECT PLAN




Addendum to the Quality Assurance Project Plan

This addendum modifies and adds the following methods and quality assurance/quality control (QA/QC)
requirements to the referenced sections and tables of the Quality Assurance Project Plan, Section 3.0 of
the Non-Ordnance and Explosives Remedial Investigation (RI)/Feasibility (FS) Work Plan, Tourtelot
Cleanup Project, Benicia, California (February 15, 2000).

1.0 Add EPA Method SW8082

The analysis of polychlorinated biphenyls (PCBs) by EPA Method SW8082 is added as a referenced
analytical method. Modifications to the QAPP Tables are presented in Section 7 of this addendum. The
Sections of the QAPP referenced below will include the following additions and modifications:

3.2.4.2 Laboratory Analytical Procedures.

The analysis of polychlorinated biphenyls (PCBs) by EPA Method SW8082 will be added to the
list of analyses expected to be required for this project.

Preparation Methods

Organic Analyses.

Extraction ay eanup Procedures - EPA Method SW3510C or SW3520C wiii be used to
prepare groundwater samples and EPA Method SW35508 will be used to prepare soil samples
for analysis. Florisil column cleanup by EPA Method SW3620B, acid cleanup by EPA Method

SW3665A, and sulphur cleanup by EPA Method SW36608B will be performed prior to the analysis
of extracts for PCBs by EPA Method SW8082 as appropriate.

EPA Method SW36208B Florisil Cleanup. The analysis of extracts for PCBs by EPA Method

SW8082 will be added to the methods specified for this cleanup method.

EPA Method SW3660B - Sulfur Cleanup. The sulfur cleanup is required when high levels of

native sulfur are encountered in environmental samples for PCBs analysis by EPA Method
SW8082. Samples are routinely screened for sulfur, and when determined to be present at
interfering levels, one to three drops of mercury are added to 1.0 mL of sample extract, the
sample agitated mechanically for up to two hours, and the extract pipetted off for analysis.

EPA Method SW3665A - Acid Cleanup. The acid cleanup method is suitable for theArigorous

cleanup of sample extracts prior to the analysis for PCBs and is routinely used for samples
undergoing analysis by EPA Method SW8082. The extract is solvent exchanged to hexane, then
the hexane is sequentially treated with (1) concentrated sulfuric acid and (2) 5% aqueous
potassium permanganate, with vortexing and hexane phase separation after each step. The
hexane extract is reduced to the original volume and analyzed or stored for analysis.

Organic Analysis by Gas Chromatography (GC)

EPA Method SW8082 - PCBs. EPA Method SW8082 employs GC to determine PCBs at parts
per billion (ppb) levels. Prior to the use of the methods, appropriate sample extraction techniques
must be used. Both soil and groundwater samples can be analyzed by these methods. EPA
Method SW3510C or SW3520C will be used to prepare groundwater samples and EPA Method

SW35508B will be used to prepare soil samples for analysis. In both cases, the initial extraction
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solvent is methylene chloride which is exchanged to hexane before analysis. A 1- to 2-] aliquot of
the sample extract is injected into a gas chromatograph using the solvent flush technique, and
target compounds are detected in the GC effluent gas stream by an electron capture detector
(ECD).

If interferences prevent detection of the analyses, the extracts may undergo one or more cleanup
procedures prior to reanalysis, inciuding: Fiorisil column cieanup (SW3620B), acid cleanup
(SW3665A), and sulfur cleanup (SW3660B) for PCBs procedures.

For the multicomponent analyses by SW8082, confirmation is based on pattern match criteria
specified in the method.

2.0 Add EPA Method SW8315-Modified for Hydrazines

The analysns of specuated hydrazines (hydrazine, unsymmetrical dimethylhydrazine [UDMH), and
monomethyl hydrazme [MMH]) by High Performance Liquid Chromatography (HPLC) according to the
Truesdail Proprietary Modified EPA Method SW8315 will be added to the list of analyses expected to be
required for this project. Modifications to the QAPP Tables are presented in Section 7 of this addendum.
The sections of the QAPP referenced below will include the following additions and modifications:

3.1.1.2 Laboratory Project Personnel.

The following definitive level laboratory will be added for the special analytical service (SAS) analysis of
speciated hydrazines.

Truesdail Laboratories

14201 Franklin Avenue

Tustin, CA 92780

(714) 730-6239 / FAX: (714) 730-6462

The responsibilities and authorities of key laboratory personnel are discussed in the following paragraphs.

SAS Laboratory Project Managers

The SAS laboratory PM will have ultimate responsibility for analytical performance, including adherence to
contract requirements and QC requirements. This individual will serve as the primary laboratory contact
person for the client and Earth Tech. This individual will process and record any change in the scope of
work, monitor the progress and timeliness of the work, and review work orders and all laboratory reports.

The analytical laboratory PM is responsible for ensuring that corrective action is taken to address

problems identified by QC sample results or QA audit findings. Joe Bromblet has been identified as the
project manager for Truesdail.

3.2.4.2 Laboratory Analytical Procedures.

The analysis of speciated hydrazines (hydrazine, unsymmetrical dimethylhydrazine [UDMH]), and
monomethyl hydrazine [MMH]) by High Performance Liquid Chromatography (HPLC) according to
Truesdail Proprietary Modified EPA Method SW8315 will be added to the list of nnalvses expected to be
required for this project.

.




Organic Analysis by High Performance Liquid Chromatography (HPLC)
Truesdail Laboratory Proprietary Method: Modified EPA Method SW8315 - Hydrazines in Water and Soil.

This analysis will be performed by Truesdail Laboratories in Tustin, CA. No other laboratory is known to
perform analysis of speciated hydrazines at or near the detection limits presented in Table 3.1-1. All
appropriate QA/QC procedures specified in this QAPP addendum apply to this laboratory. This method

e ices, including sediment, soil, and

water samples. Modification of EPA Method SW8315 is based on the analysis of a hydrazone derivative
of the three hydrazines; MMH, UDMH, and hydrazine. The derivatization is performed in water samples
directly. For soil samples, distilled water is used to extract the hydrazines. The pH is adjusted with dilute
(6N) hydrochloric acid to less than 2 during the extraction of the soil samples, therefore the presence of
calcium carbonate in the sample is a potential interferent. The soil extracts and the water samples are
stored at pH <2. After derivatization of the hydrazines, the hydrazone products are extracted from the
water with methylene chloride and exchanged into acetonitrile for analysis by HPLC. The analysis uses
the EPA Method SW8315 HPLC procedure with a slight modification of the mobile phase. The detection
limit is less than or equal to 5 pg/L. (ppb) for the aqueous phase. For further reference, refer to Attachment
A-1: Truesdail Laboratories Proprietary SOP for Speciated Hydrazines by Modified SW8315.

Due to lack of stability, MMH and UDMH commonly have extremely low spike recoveries in both soil and
water samples. Hydrazine is more stable, and spike recoveries tend to be acceptable. Low matrix spike
recoveries for this method will not be used to reject data or initiate corrective action, as these low
recoveries will be interpreted as indicating that the species is not stable enough to survive in the matrix,
and therefore is not stable enough to survive in the environment. However, such low recoveries will result

in qualification of data as estimated and potentially biased low (UJ- or J-). In addition, the laboratory has
found that the commercially available baked sand used for laboratory control sample (LCS) spikes has
formaldahyde bound to the silica in the sand so strongly that it does not bake out. The formaldahyde is
known to react with the hydrazines, causing low recoveries. The laboratory now washes the LCS sand
with ketones and rebakes the sand, and better LCS recoveries have been reported. However, the
problem may be encountered and is another indication of the extreme reactivity of hydrazines,
demonstrating the difficulty of performing the analysis with acceptable QA/QC. Even in aqueous
matrices, low recoveries may be encountered due to organic material or metals at reactive valences in the

. es will be analyzed for speciated hydrazines,
however, low recoveries for MMH have been encountered in the past, and may be expected to be
encountered again. These low recoveries are most likely due to impurities in the PE sample matrix, and
again indicate the low possibility that this species could survive an extended period in the environment.
Interference for the peaks of the low concentration calibration standards for MMH and UDMH is a known
problem. The method has been modified to prevent this problem, however, if the problem occurs, the low
level standard will not be used and the calibration curve starting with the second standard will be used for
quantitation, the PQLs will be raised accordingly, and the linearity of the curve will be assessed without
the low level standard. This may result in raised reporting limits for non-detected results.

3.0 Add Chloropicrin by EPA Method SW8270C Modified for Chemical Warfare Degradates
The analysis of chloropicrin by EPA Method SW8270C Modified for Chemical Warfare Degradates
(SW8270CWM) is added as a referenced analytical method. Modifications to the QAPP Tables are
presented in Section 7 of this addendum. The Sections of the QAPP referenced below will include the
following additions and modifications:

3.2.4.2 Laboratory Analytical Procedures.

The analysis of chloropicrin by EPA Method SW8270C modified for Chemical Warfare
Degradates (SW8270CWM) will be added to the list of analyses expected to be required for this
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project.

Preparation Methods

Organic Analyses.

e used to
prepare groundwater samples and EPA Method SW3550B will be used to prepare soil samples
for analysis.

Organic Analyses by Gas Chromatography/Mass Spectrometry
EPA Method SW8270CWM - Chemical Warfare Degradates by GC/MS. Chloropicrin will be

determined using EPA Method SW8270C modified for the analysis of chemical warfare
degradates. Method SW8270CWM is a method for the analysis of organosulfur chemical agent
degradates and nitralin-related compounds in environmental samples using GC/MS
instrumentation. This method is modeled after USATHAMA LLO3 and UL04 and is suitable for
analysis of water and soil matrices. Prior to using this method, samples must be prepared for GC
using appropriate sample preparation methods: generally sonication extraction (EPA Method
SW35508) for soil samples, and separatory funnel (EPA Method SW3510C) or continuous (EPA
Method SW3520C) extraction for water samples. Calibration and QA/QC protocols for SW8270C
are observed for this method for specified target compounds with the control limits specified in the
QAPP Tables presented in Section 7 of this addendum.

|
4.0 Add Laborat?ry Sample Homogenization Method for SW8330 Requests for Specified Samples

The laboratory will homogenize samples received with request for analysis by EPA Method SW8330
specifying homogenization. This will be requested for specified samples due to the observed tendency for
TNT to crystalize into clumps in soil matrices. The whole sample volume from the soil sample sleeve will
be homogenized according to the Quanterra work instruction procedure described below before aliquots

are taken for the analyses by all requested methods, including SW8330.

WORK INSTRUCTION PROCEDURE: o
Procedure for Homogenizing Core Tube Soil Samples For Earth Tech, Inc, Benicia Tourtelot
Project :
No.: SAC-WI-0001 Revision No.: Effective Date:

3 Original March 2, 2000
Supersedes: None

2. MATERIALS:

2.1 Pre-cleaned one liter clear glass jars

2.2 Properly cleaned stainless steel spatulas
2.3 Hitachi FDS 100VA Cordless Drill

2.4 Special proprietary sample mixing drill bits

| _ A4
|

1. PURPOSE:
1.1 To thoroughly homogenize soil samples received in core tubes.



3. SAFETY:

All homogenizing must be performed in a laboratory fume hood using appropriate personal
protective equipment.

Lumps of material that have a chemical appearance should be suspect. Explosives are generally

a very finely ground grayish-white material. if the samples look suspect, STOP immediately and
speak with your supervisor and/or project manager.

4. PROCEDURE:
4.1 Work in a clean properly ventilated hood.

4.2 Assemble the drill components as specified by the manufacturer. Use a separate properly
cleaned drill bit for each sample.

4.3 Be sure drill is charged

4.4 Retrieve samples from sample control and complete appropriate paperwork.

4.5 Procure pre-cleaned one liter glass jars from the warehouse. One container per core tube.
4.6 Label each jar with a corresponding sample ID, the lot specific ID and corresponding work
order number.

4.7 Using a properly prepared stainless steel spatula (ie. solvent rinsed/baked), transfer the
sample volume from the core tube into the glass jar. Use a separate spatula for each sample.
4.8 Place the drill bit in the jar and begin mixing.

4.9 Mix sample for approximately 30 to 45 seconds, depending on the matrix. Slowly move the

drill bit from top to bottom repeatedly during mixing. Mix samples thoroughly to ensure
homogeneity.

4.10 Replace glass jar lid and return sample to sample control.

4.11 Properly document sample container transfer in the comments section of internal chain of
custody record.

4.12 Note in internal chain of custody record that the core tube is empty and then transfer it to
hazardous waste for disposal or processing.

Appropriate sub-sampies will then be taken for analyses requested on the COC. Soil sample aliquots (20
to 50 gram sub-samples) taken for SW8330 will be further homogenized according to Section 7.1.2.1 of
SW8330 and the laboratory protocols for this method (dry, grind, and sieve, as appropriate within safety
precautions).

Request for sample homogenization will be specified on the COC.
No further modifications to the QAPP are required for this procedure.
5.0 Variance for MDL Requirement for SW8330

The following variance to the requirements specified in the QAPP will be allowed: The requirement for
Practical Quantitation Limits (PQLs) specified in Section 3.2.4.2 Laboratory Analytical Procedures that
"PQLs will be based on and must exceed laboratory-specific MDLs by a minimurn factor of two” will not
apply to mobile laboratory analyses by SW8330 as long as the MDLs are less than or equal to the PQLs.
Non-detected results will be reported at the PQL, as specified in the QAPP, without qualification for this
variance. The allowance for this variance will based on the ability of the laboratory to demonstrate
sensitivity at the PQL through the analysis of daily PQL check standards within control limits of 75-125
percent recovery (%R). Note that the PQLs meet action limits proposed in the Work Plan for each target
analyte by factors of 15 to 7750 (40 times factor for TNT). No further modifications to the QAPP are
required for this variance.
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6.0 Delete SW5030A as Possible Preparation Method for SW8260B Soils ‘

The following reference to EPA Method SW5030A as a soil sample preparation method for SW82608
analysis was not intended to be left in the QAPP. The Section of the QAPP referenced below will

include the following modification:

3.2.4.2 Laboratory Analytical Procedures.

Prepargtibn Methods
|
Organic Analyses.

Extractlog and Cleanup Procedureg- For water samples EPA Method SWSOSOB WI|| be used

EPA Method SW5035 wrll be used for purgeables and SW35400 or SW35508 wﬂl be used for
nonpurgeables At

mpiee—m—E-PA—Mehed—SW&G%S— In addltlon

7.0 Modifications to the QAPP Tables

The modifications to the QAPP in Sections 1.0 through 4.0, above, require additions and modifications to

the QAPP tables.
Note that the PQLs for organochlorine pesticides in soils listed in Table 3.1-1 have been corrected. The
PQLs listed in the QAPP were incorrectly entered in ug/kg, whereas the header indicates PQLs in mg/kg.

Therefore, the listed PQLs were presented as 1000 times too high. The corrected PQLs for pesticides in
soils are presented below.

The tables in the QAPP referenced below will include the additions and modifications presented in the
following QAPP Addendum Tables:




ADDENDUM TABLE 3.1-1. PRACTICAL QUANTITATION LIMITS FOR DEFINITIVE-LEVEL

& ANALYSES
- (Page 1 of 1)

PLarameter & Method Water Soil
Preparation Method ‘Analyte {g/L) (mg/kg)
Chlorinlated Pesticides SW8081A Aldrin 0.05 0.0017
SW3510C (Waters) alpha-BHC 0.05 0.0017
SW3550B (Soils) beta-BHC 0.05 0.0017
SW3620B (Extracts) delta-BHC 0.05 0.0017
and SW3630C upon gamma-BHC (Lindane) 0.05 0.0017
request (Extracts) alpha-Chlordane 0.05 0.0017
gamma-Chlordane 0.05 0.0017
4,4'-DDD 0.1 0.0034
4,4-DDE 0.1 0.0034
4.4'-DDT 0.1 0.0017
Dieldrin 0.1 0.0034
Endosulfan | 0.1 0.0017
Endosulfan 1! 0.05 0.0034
Endosulfan sulfate 0.1 0.0034
Endrin 0.1 0.0034
Endrin aldehyde 0.1 0.0034
Endrin ketone ' 0.1 0.0034
Heptachilor 0.05 0.0017
Heptachlor epoxide 0.05 0.0017
Methoxychlor 2 0.017
. Toxaphene 2 0.067
PCBs SwWs8082 Aroclor 1016 1.0 0.033
SW3510C (Waters) Aroclor 1221 2.0 0.067
SW3550B (Soils) Aroclor 1232 1.0 0.033
SW3620B (Extracts) Aroclor 1248 1.0 0.033
SW36608 (Extracts) Aroclor 1254 1.0 0.033
SW3665A (Extracts) Aroclor 1260 1.0 0.033
Chemical Warfare Swsa270C Chloropicrin 5.0 1.0
Degradates
Speciated Hydrazines  SW8315-Mod Hydrazine 2 10
Monomethyl Hydrazine (MMH) 5 50
Unsymmetrical Dimethyl Hydrazine 5 50

(UDMH)

The methods cited are from the following sources:

“SW* Mqthods = Test methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-848, 3rd Edition
(USEPA,|, 1986, with updates)

All samplE results will be reported down to the MDL (Refer to Section 3.2.4.2, last paragraph).
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Addendum Table 3.1-2. Recommended Sample Container, Preservation, and Holding Times
for Selected Analytical Test Methods .
(Page 1 of 1) -

Volume Required Preservation ®
Aqueous
‘ Sample Field Water Soil Maximum Holding
Parameter ‘ Container® | Filter® | (m)* (g) Water Soil Times ©**
PCBs (SW8082) . G, Teflon™ 1000 250 Cool 4°C 4:C 7 days (water) and
: screw cap _ 14 days (soil) until
extraction, 40 days
after extraction
Chloropicrin - Chemical G, Teflon™ 1000 250 Cool 4°C 4°C 7 days (water) and
Warfare Degradates screw cap, (0.008% 14 days (soil) until
(SW8270CWM) . T Na,S,0,'?) extraction, 40 days
‘ ' after extraction
Speciated Hydrazi‘nes G, Tefion™ 250 50 4°C, 4°C 7 days until
(SW8315-Mod) lined H,SO, to extraction, 3 days
: septum, pH<2 after extraction
T

NOTE: * Do not pre-wash bottle with samples.
** Extraction holding times are from date of sample collection; analysis times are from date of extraction.

REFERENCE: This table includes the requirements of the U.S. Environmental Protection Agency, as published in the Code of
Federal Regulations, Volume 49, Number 209, 40CFR 136, dated October 26, 1984, page 43260.

(a) Palyethylene (P); glass (G). brass sleeves in the sample barrel, sometimes called California brass (T). Soil sample.
be collected in either glass jars or stainless steel liners with both ends sealed with Teflon™ paper and plastic caps.

(b) Sample preservation should be performed immediately upon sample collection. For composite chemical samples, each
aliquot should be preserved at the time of collection. When use of an automatic sampler makes it impossible to preserve
each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and sample splitting are
completed.

(c) Samples should be analyzed as soon as possible after collection. The times listed are maximum times (in calendar days)
that samples may be held before analysis and still be considered valid. Samples may be held for longer periods of time
only if the monitoring faboratory has data on file to show that the specific types of samples under study are stable for the
longer time. Some samples may not be stable for the maximum time period given in the table. The monitoring laboratory
is obligated to hold the sample for a shorter period if knowledge exists to show this is necessary to maintain sample
stability.
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ADDENDUM TABLE 3.2-1. SUMMARY OF FIELD AND LABORATORY QUALITY CONTROL PROCEDURES

(Page 1 of 3)
Method Parameter Qc Frequency Acceptance Criteria Corrective Action
Performed
SW8082 Polychlorinate | Method blank 1 per batch of 20 <% PQL® for alt 1) If concentration in associated
(GQ/END) | d biphenyls sampies or less analyses sample is <PQL or >10X the
(PCBs) contamination, note the blank

2)
3)

3a)

contamination in the case
narrative and report sample
result. Otherwise:
Reanalyze blank once
Determine source of
contamination (analyze a
system blank)

If source is instrument,
perform maintenance,

Refer to Table 3.2-4
Does not apply if more

3b)

1)

3)

reanalyze blank and samples
If source is preparation,
reprep and reanalyze method
blank and all samples (other
than those in 1) associated
with the contaminated blank.

Check calcuiations, standards
and system

out, check instrument
performance; if problem is
found, correct and reanalyze
sample, or proceed to 3.

If still unacceptable and within
holding time or if positive
results detected, re-extract
and reanalyze sample, unless
chromatogram indicates

Surrogate Every sample,

spikes method blank,
and standard |

Matrix 5% (one per SDG

Spike/Matrix of 20 or fewer

Spike samples)

Duplicate

(MS/MSD)

(must use

project

sample)

Laboratory 1 per preparation

Coniroi batch (maximum

Sample (LCS)

batch size of 20
samples)

See Table 3.2-2 for

accuracy (recovery) and
precision (RPD) criteria.

See Table 3.2-3 for
accuracy (recovery)
criteria

1)
2)

3)

1)

2)
3)

interference, in which case
one reanalysis is acceptable.
Report both sets of results. If
beyond holding time, assess
impact and qualify data.
Discuss in case narrative.

Check calculations

Evaluate the System.
{instrument)
Re-extract/reanalyze. If
recoveries are still not within
QC limits, flag data and note
in the case narrative as
attributable to matrix effects (if
LCS recoveries are within QC
limits).

Evaluate the system
(instrument). See ©

Recheck calculations

If LCS is high and associated
sample results ND, note in
(continued next page)




ADDENDUM TABLE 3.2-1. SUMMARY OF FIELD AND LABORATORY QUALITY CONTROL PROCEDURE

(Page 2 of 3)
Method Parameter Qc Frequency Acceptance Criteria Corrective Action
Performed
SW8082 case narrative, report sample
(Cont.) results ,
4) Reanalyze LCS if appropriate.
5a) |If reanalysis acceptable,
reanalyze associated samples
(other than those in 3)
5b) If still out, reprep and
reanalyze LCS and all
associated samples (other
than those in 3)
Field QC: Equipment Once per day per | <% PQL® for all No laboratory corrective action
Blank sampling team for | analyses
reusable
equipment
Unspiked 10% (one per 10 230 RPD -Waters No laboratory corrective action
Duplicate samples) <40 RPD - Soils
(aqueous) or
Replicate (soil)
Samples
SW8270- | Chloropicrin - Same as
CWMm Chemical Sws270C
Wartare Table 3.2-1 of
Degradates QAPP Q—
Truesdail Hydrazines Method blank 1 per batch of 20 <2 PQL®@ for all 1)  If concentration in associaved
Modified samples or less analyses sample is <PQL or >10X the
Swe8315 contamination, note the blank
contamination in the case
narrative and report sample
result. Otherwise:
2) Reanalyze blank once
3) Determine source of
contamination (analyze a
system blank)

i 3a) If source is instrument,

\ perform maintenance,

\ reanalyze blank and samples

| 3b) If source is preparation,

j reprep and reanalyze method
blank and all samples (other
than those in 1) associated
with the contaminated blank.

Matrix 5% (one per SDG | See Table 3.2-2 for 1) Check calculations
Spike/Matrix of 20 or fewer accuracy (recovery) and | 2) Evaluate the System.

Spike samples) precision (RPD) criteria, (instrument)

Duplicate 3) Check LCS: If LCS recoveries
(MS/MSD) are within QC limits, flag data

and note in the case narrative

(continued next page)

as attributable to matrix




ADDENDUM TABLE 3.2-1. SUMMARY OF FIELD AND LABORATORY QUALITY CONTROL PROCEDURES
ek (Page 3 of 3)
Mekhod Parameter Qc Frequency Acceptance Criteria Corrective Action
Performed
effects. If LCS recoveries are
not within QC limits, see
below. Re-extract/reanalyze
will not be required for this
analysis (if LCS recoveries are
within QC limits) due to the
extreme lack of stability in
environmental matrices.
Laboratory 1 per preparation See Table 3.2-3 for 1) Evaluate the system
Control - batch (maximum accuracy (recovery) (instrument) and sand used for
Sample (LCS) | batch size of 20 criteria bl i o)
samples) 2) Recheck calculations
3) IfLCS s high and associated
sample results ND, note in
case narrative, report sample
results
Reanalyze LCS if appropriate.
5a) |If reanalysis acceptable,
reanalyze associated samples
(other than those in 3)
5b)—H sti ;
reanalyze L.CS and all
associated samples (other
than those in 3)
Trugsdail Field QC: Equipment Once per day per | <% PQL® for all No laboratory corrective action
Modified Blank sampling team for | analyses
SW8315 reusable
(Cont.) equipment
Unspiked 10% (one per 10 | <30 RPD -Waters No laboratory corrective action
Duplicate samples) <40 RPD - Soils
(aqueous) or
Replicate (soil)
Samples

Notes: (a) Practical Quantitation Limits (PQLs) listed in Table 3.1-1. Corrective action will be required at the PQL instead of 2
PQL for common laboratory contaminants for organic methods, for metals not on the CAM-17 metals list, and for
inorganic analyses with PQLs not associated with DQOs (for example, chioride and sulfate).

(b) Laboratory batch control is based on preparation batches. Preparation batches use a Laboratory Control Sample
(LCS) to determine batch acceptability.

The samples in the preparation batch will be considered out of control if any compound in the LCS is outside of the acceptance

limits listed in Table 3.2-3. An out-of-control situation requires reanalysis and or re-preparation and reanalysis of the samples with

appropriate quality control, or an assessment of the data if reanalysis is not possible. If any of the spiked analyses are not within
control, the following corrective action will be performed:

1) If the out-of-control analyses of the LCS exceed the upper control limit and the sample resuits are ND, no further action is

required.

2) If the out-of-control analyses of the LCS are below the lower control limit or exceed the upper control limit and the sample

results for the out-of-control analyte are detected, the LCS shall be reanalyzed. If the reanalysis is acceptable, the method

blank and all associated samples including QC samples shall be reanalyzed and reported.

If the reanalysis is not acceptabie and the hoiding time has not expired, all associated samples shall be re-prepared with

appropriate QC and reanalyzed. If the holding time is expired, all associated samples shall be re-prepared with appropriate

QC and reanalyzed if the potential results will provide estimated data versus rejected data, or if the resuits can be used to

confirm the original analytical results, and the program QA manager should be contacted. If the reanalyses ¢annot be used

for these purposes, the decision not to re-prepare and reanalyze can only be made with the knowledge and consent of the
program QA manager.
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ADDENDUM TABLE 3.2-2. CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE
DUPLICATE, AND LABORATORY (MATRIX) DUPLICATES
(Page 1 of 1)

Laboratory Control Limits

Analytical Spiking Percent Recovery Relative Percent
- Difference
Method Compounds * Water Soil/Sediments  Water Soil/Sediments
Sw8082 (6) Aroclor 1016 40-140 40-140 25 40
Aroclor 1260 40-140 40-140 25 40
Swaz70C Chloropicrin 40-140 40-140 40 40
Chemical
Warfare
Degradates
Modified Hydrazine 0-125 0-125 25 35
Swa315 (65-125) (65-125)
@) @)
MMH 0-125 0-125 25 35
(65-125) (65-125)
(7 (N
UDMH 0-125 0-125 25 35
(65-125) (65-125)
(7) (7)

* Final spiking concentrations should be in the expected range of detectable concentrations for samples (mid
range). Spiking concentrations should be consistent for the MS/MSD and LCS for each analyte.

(6) Al surrogate or MS/MSD recoveries for samples undergoing silica gel or Florisil cleanup will have a lower
control limit of 30% recovery.

(7) Re-extract/reanalyze will not be required for this analysis (if LCS recoveries are within QC limits) due to the
extreme lack of hydrazines stability in environmental matrices. Controi limits in parentheses will be used for
validation criteria. ‘ :




ADDENDUM TABLE 3.2-3. CONTROL LIMITS FOR LABORATORY CONTROL SAMPLES .
(Page 1 of 1)

Laboratory Control Limits

Analytical Spiking Percent Recovery Relative Percent
nrerence
Method ; Compoiinds * Water Soii/Sediments  Water Soii/Sediments
SW8082 (6) }‘\roclor 1016 50-130 50-130 25 40
Aroclor 1260 40-140 40-140 25 40
| ,
|
SW8270C thoropicrin 40-140 40-140 40 40
Chemical *‘
Warfare
Degradates |
|
Modified Hydrazine 65-125 65-125 25 35
SW8315 :
MMH 65-125 65-125 25 35
UDMH 65-125 65-125 25 35

* Final spiking concentrations should be in the expected range of detectable concentrations for samples (mid
range). Spiking concentrations should be consistent for the MS/MSD and LCS for each analyte.

(6) All surrogate or MS/MSD recoveries for samples undergoing silica gel or Florisil cleanup will have a lower
control limit of 30% recovery. .




ADDENDUM TABLE 3.2-4. CONTROL LIMITS FOR SURROGATE SPIKES

(Page 1 of 1)
“%“
Laboratory Control Limits

Anticipated Percent Recovery
Analytical Spiking Compounds Samples Blanks and LCS
Method (Surrogates) Water Solids Water Salids
SW8082 (2) 2,4,5,6-Tetrachloro-m-xylene 40-140 40-140 40-140 40-140
Decachlorobiphenyl 40-140 40-140 40-140 40-140
SW8270C Chemical 2-Fluorobipheny! 17-111 40-140 17-111 40-140
Warfare Degradates Nitrobenzene-d5 32-96 40-140 32-96 40-140

Notes: Surrogates are to be spiked into and used to control all standards, samples (including environmental
samples, LCSs, and field QC samples) and blanks.
Surrogate control limits are to be established based on historical data. In the absence of sufficient historical
data, control limits are estimated, and will be established once historical data is available.

(2) All surro?ate or MS/MSD recoveries for samples undergoing silica gel or Florisil cleanup will have a
lower control Timit of 30% recovery.




ADDENDUM TABLE 3.2-5. SUMMARY OF CALIBRATION PROCEDURES
(Page 1 of 1) .

a4

Method Parameter Calibration Frequency Acceptance Criteria Corrective Action
SW8082 Polychlorinated | Multpoint Initially and as r ~ 0.995 or average 12 Evaluate system
(GC/END) iphepyls | galibeation required % RSD for RF +20% 2) Recalibrate
N ° \FwDay i unvinnum Wlth maximum

five points) allowable 40%D
Initial
calibration Daily, before
verification sample analyses | +15% D of expected 1) Evaluate system
check concentration, with 2) Repeat calibration check
standard maximum allowable 3) Recalibrate if still out
(ICV) 30%D, or corrective 4) Reanalyze affected samples
o Every 10 samples | action is
Continuing and end of required
calibration analyses
verification sequence
| standard
(CCV).
Swsa70- Chiloropicrin - Check of Daily and every All relative ion 1; Retune instrument
CWM Chemical | instrument 12 hours abundances within 2) Repeat DFTPP analysis
(GC/MS) Warfare tuning criteria, Refer to
Degradates criteria Footnote ©
Co | usin
DFTPP
Multipoint Initially and as % RSD <30% 1) Evaluate system
calibration required For p-chlorophenyi- 2} Recalibraté
}mumm_um methylsulfone, linear
ive points) regression may be
required (r » 0:995).
Continuing Daily and every % Difference < 30% 1) Evaluate system .
calibration 12 hours 2) Repeat calibration check -
check 3) Recalibrate
standard 4) Reanalyze affected samples
Truesdail Hydrazines Multipoint Initially and as r = 0.995 or average Recalibrate
Modified calibration required. Use RF | % RSD for RF = 20%"
SW8315 | minimum with area closest If interference at low
: ! ive points) to sample area. level standard, raise
| detection limits and )
| calibrate with 2nd Repeat calibration
; standard as low level
| . standard.
Initial
| calibration Immediately after
| verification initial calibration +20%
| : 1) Reanalyze standard
- 2; Racalibrate
Continuing 3) Reanalyze affected samples
calibration At end of run *20% : ‘
verification (maximum 20
(CCV) samples)

@ If the average %RSD for all compounds >20% for GC or >15% for GC/MS, must use r or £ for all compounds. The use of 1/ # or % RSD is
calibration specific. This acceptance criteria cannot be used interchangeably for a single calibration event.

©  The acceptance criteria for DFTPP ion adundance are given below:
DFTPP KEY IONS AND JON ABUNDANCE CRITERIA

Mass l%; Abundance Criteria ass lon Abundance Criteria
51 o > Of mass 198

1 S S ——

(v] o [0 9% OT Mass
68 <2% of mass 69 275 10% to 30% of mass 198
69 (reference onl 365 >1% of mass 198
70 <2% of mass 441 Present but less than mass 443
127 40% to 60% of mass 198 442 >40% of mass 198
197 <1% of mass 198 . 443 17% to 23% of mass 442
198 Base peak, 100% relative abundance






