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1.0 INTRODUCTION

1.1 Description of the Rocky Flats Plant

1.1.1 Location and Operator

The U.S. Department of Energy's Rocky Flats Plant is located in
north-central Colorado, northwest of the City of Denver (Figure
1). The plant is located in Sections 1 through 4 and 9 through
15 of T. 2S., R. 70 W. The facility's EPA identification number
is C07890010526. The mailing address is:

U.S. Department of Energy

Rocky Flats Plant
P.O. Box 928 Golden, Colorado 80402

The facility contact is:

Albert E. Whiteman, Area Manager
Phone: (303) 966-2025

The facility covers approximately 6,500 acres of federally owned
land in northern Jefferson County, Colorado, which is centered
at 105° 11' 30" west longitude, 39° 53' 30" north latitude. The
facility is approximately sixteen miles northwest of Denver and
nine to twelve miles from the neighboring communities of Boulder,
Broomfield, Golden and Arvada. It is bounded on the north by

State Highway 128, on the west by a parcel of land east of State
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Highway 93, on the south by a parcel of land north of State
Highway 72 and on the east by Jefferson County Highway 17.
Access to the plant is from an east access road exiting from
Jefferson County Highway 17 and a west access road exiting from

State Highway 93.

The facility is situated at an elevation of approximately 6,000
feet. It is on the eastern edge of a geological bench known
locally as Rocky Flats. The bench is approximately five miles
wide and flanks the eastern edge of the foothills of the Rocky

Mountains.

1.1.2 Mission

The Rocky Flats Plant is a government-owned and contractor-
operated facility. It is part of a nationwide nuclear weapons
research, development and production complex administered by the
Albuquerque Operations Office of the U.S. Department of Energy
(DOE). The prime operating contractor for the Rocky Flats Plant

is Aerospace Operations of Rockwell International.

The facility produces metal components for nuclear weapons;
therefore, its product is directly related to national defense.
The facility fabricates components from plutonium, uranium,
beryllium and stainless steel. Other production activities

include chemical recovery and purification of recyclable
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transuranic radionuclides, metal fabrication and assembly and
related quality control function. Other activities include
research and development in metallurgy, machining, non-
destructive testing, coatings, remote engineering, chemistry and
physics. Parts at the plant are shipped elsewhere for final

assembly (U.S. Department of Energy, 1987a).

1.1.3 Brief History

Construction of the Rocky Flats Plant was approved by the U.S.
Government in 1951 as an addition to the nation's nuclear weapons
production complex. Operations began in 1952 under direction of
the Atomic Energy Commission. The original facility covered an
area of approximately 2,520 acres. A buffer zone was added in
1974~-1975 to enlarge the plant to its present size of
approximately 6,550 acres. The buffer zone had been used for
grazing cattle and horses and is enclosed within a cattle fence
which is posted with signs indicating restricted access. Two
office buildings, a warehouse, firebreaks, holding ponds along
three watercourses, environmental monitoring instrumentation, a
sanitary landfill area, a salvage yard, power lines, inactive
gravel pits, clay pits and two target ranges are located in the

buffer zone.

Major facility structures are located in a 400-acre controlled

area near the center of the property. Production, research and
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development facilities at the plant are located in the controlled
area which contains approximately 134 structures with a combined

floor space of approximately 2.67 million square feet.

1.2 Content of Closure Plans

This document contains the closure plan for the Inactive
Hazardous Waste Storage Area, Solid Waste Management Unit

Reference number 203.

The location of this unit within the Rocky Flats complex is shown

in Figure 2.

The objectives of the closure plan is to meet the performance
standards for closure specified in 6 CCR 1007-3, Section 265.111.

The standards require that a facility must be closed in a manner

that

o minimizes the need for further maintenance, and

o controls, minimizes or eliminates, to the extent necessary
to protect human health and the environment, post~closure
escape of hazardous waste, hazardous waste constituents,
leachate, contaminated rainfall, or waste decomposition
products to the ground or surface waters or the atmosphere.
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1.3 Description of Inactive Hazardous Waste Storage Area
Reference No. 203

1.3.1 Dates of Operation

The Hazardous Waste Storage Area (Ref. No. 203) began operation
in 1982 and ceased in 1987 (Hayden, Baker, 1988). While in
operation, this location was designated as Hazardous Waste

Management Unit #1.

1.3.2 Location and Size of Hazardous Waste Storage Area

The Hazardous Waste Storage Area was located on the southwest
corner of the existing landfill site. The landfill is located to
the north of the perimeter security zone. The dimension of the

storage area was approximately 100' x 150°'.

1.3.3 Number, Types and Sizes of Containers Used

This area was operated as a hazardous waste storage area for
both drummed liquids and solids. Fifty-five gallon containers
with free liquids were stored within fourteen cargo containers.

One additional container was used to store spill control items
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such as o0il sorbent, and sorbent pillows. Figure 3 is a diagram
of the hazardous waste storage area as it looked during maximum
waste inventory. During maximum inventory the hazardous waste
area consisted of eight 20' cargo containers each capable of
holding eighteen 55 gallon drums, and six 40' cargo containers
each capable of holding forty 55 gallon drums. Figure 4
presents a typical detail of the cargo containers used at the
Hazardous Waste Storage Area. Fifty-five gallon drums were placed
and conveyed in the cargo containers on rollers constructed of
aluminum. Two conveyors extended along the full length of the
cargo container. A three foot wide aisle, wide enough to permit
inspection and access, extended down the center of the cargo
container. The rollers elevated the drums approximately two

inches above the catch basin floor (Baker, 1988).

Some storage of drummed solids (55 gallon containers) took place
outsige the cargo containers. Small spills of less than
reportable guantities occurred in this area during transfer
operations. Figure 5 shows the location of the Hazardous Waste
Storage Area relative to the 1landfill area and the landfill

leachate and groundwater cecllection systems.
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1.3.4 Total Container Storage Capacity

Total ligquid storage capacity for the fourteen cargo containers
was 21,120 gallons. Maximum inventory recorded for all wastes

including solids is unknown.

1.3.5 Monitoring and Containment Systems

The cargo containers had been modified to meet the requirements
for secondary containment under 6 CCR 264.175 and 40 CFR 264.175.
The cargo containers were fitted with appropriate signs, air
vents, electrical ground and locks. Spill containment was
afforded by a catch basin constructed of ll-gauge steel with a
welded steel rim with a minimum height of six inches. This catch
basin, as designed, was capable of containing at least ten
percent of the total volume of hazardous waste. The largest
container stored in these cargo containers was 55 gallons. The
volume of effective containment capacity for each forty foot
cargo container is 1000 gallons based on catch basin dimensions

of 7' x 39' x 0.5"'.

1.3.6 Types of Wastes Stored in the Containers

RCRA wastes were stored in twelve of the fourteen cargo

containers. These wastes included solvents; coolants; waste

12
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machining, cutting, and lubricating oils; organics and acids.
Two of the 20' cargo containers were used to store PCB
contaminated soil and debris, as well as PCB o0il from

transformers taken out of service (Baker, 1988).

1.3.7 Existing Condition of Area

During the first week of May 1987, all cargo containers were
hoisted intact onto flatbed trailers and transported to their
current outdoor location in the parking lot, immediately west of
the perimeter security zone (Baker, 1988). The current location
of these cargo containers in now known as Hazardous Waste
Management Unit #1. The Inactive Hazardous Waste Area has been
left completely vacant except for the timbers used to stabilize
the cargo containers. No visible signs of spillage or soil

staining were observed during a recent inspection.

The Inactive Hazardous Waste Storage Area is situated within the
boundaries of the present landfill, SWMU No. 114 (Note Figure 5).
This location provides for leachate and groundwater collection
around the 1landfill and acts to contain the migration of

contamination that may have originated from the storage area and

landfill.

13
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1.4 Closure Plan Summary

1.4.1 Closure Plan

The activities necessary to complete closure for sites with
potential soil contamination is shown on the diagram on Figure 6.
The activities in the closure plans relating to soil include soil

characterization and potential soil removal.

Activities required to evaluate the impact of the Inactive Hazardo
Waste Storage Area on ground-water quality would be necessary if
the closure activities indicate releases have occurred. However,
the location of Unit #203 is directly over the Rocky Flats Plant
present landfill. This landfill is also a RCRA regulated area
undergoing closure due to the disposal of hazardous waste in the
landfill (SWMU #114). The fact that a ground water impact
evaluation is currently being performed under RCRA closure for
the landfill makes any ground water quality evaluation for Unit

#203 both duplicative and unnecessary.

1.4.2 Closure Schedule

Two options for closure of this unit are proposed. The estimated
time required for closure activities at the Inactive Hazardous

Waste Storage Area under Option 1 is presented in Figure 7.

14
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Option 1: This schedule assures that approval for this interim
status closure plan will be received prior to the initiation of
capping activities at the Rocky Flats Plant landfill. Capping is

the proposed closure action for the landfill.

As shown on Figure 7, Phase I and Phase II soil sampling for the
Hazardous Waste Storage Area will be completed within 30 days
after approval of the closure plan. Laboratory analyses of the
soil samples obtained are anticipated to take approximately three
months and will be conducted from 30 days to 120 days after
closure plan approval. Evaluation of the soil characterization
results will be conducted from 120 days to 150 days after closure
plan approval. If contaminated soils are present, they will be
removed between 150 and 210 days after closure plan approval.
Closure will be certified within 30 days after removing soils, if
necessary, or within 30 days after determining that soil removal

is not necessary.

Option 2: The schedule for closure under Option 2 assumes that
initiation of capping activities for the landfill will be
initiated prior to approval of the interim status closure plan
for unit #203. SWMU #203 is situated within the boundaries of
the present landfill and will be included within the proposed
closure plan for the present landfill site (SWMU #114). The

proposed closure plan for the landfill includes capping the site

17
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with a RCRA designed cap. Details of the landfill cap and

landfill closure activities can be found in the Present Landfill

Closure Plan, July 1, 1988. SWMU #203 will be considered closed

under Option 2, and will be certified as such, as part of the

present landfill closure activities.

1.4.3 Justification for Extension of Schedule

6 CCR 1007-3, Section 265.113(b) states, in part, that closure
activities will be completed within 180 days after approval of
the closure plan unless closure activities will, by necessity,
take longer than 180 days to complete. If closure activities
will take longer than 180 days, then steps must be taken to

prevent threats to human health and the environment fronm the

unclosed facility.

The schedule for closure activities for the Hazardous Waste
Storage Area depend on which option for closure will be selected.
If Option 1 closure is performed, closure will exceed 180 days
because of the delays imposed by laboratory analyses of samples.
If Option 2 closure is performed, the schedule for closure and

certification will be prescribed in the landfill closure plan.

1.4.4 Plant-Wide Environmental Controls

18
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The monitoring and security measures outlined below are designed
to protect human health and the environment by threats posed by
the RFP as a whole, but also provide protection of human health
and the environment from inactive, but unclosed, RCRA facilities

such as SWMU #203.

Threats to human health and the environment are prevented by the
routine monitoring activities conducted at Rocky Flats and by
restricted access to the facility. Specific details of the
routine monitoring program are summarized in the "Annual
Environmental Monitoring Report"™ (Rockwell, 1986b). This
document is reviewed and updated on an annual basis. Brief
discussions of the monitoring activities that are conducted and

the security procedures at the plant are presented below.

The routine environmental monitoring program includes the
sampling and analysis of airborne effluents, ambient air, surface
and ground water, and soil. External penetrating gamma radiation
exposures are also measured using thermoluminescent dosimeters.

Samples are collected from on-site, boundary and off-site

locations.

19
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Particulate and tritium sampling of building exhaust systems is
conducted continuocusly. For immediate detection of abnormal
conditions, ventilation systems that service areas containing
plutonium are equipped with Selective Alpha Air Monitors. These
monitors trigger an alarm automatically if out-of-tolerance
conditions are experienced. Particulate samples are collected
from ambient air samplers operated continuously on site. The
ambient air samples are analyzed for Total Long-Lived (TLL) Alpha
activity or for plutonium activity. There are currently 51 of
these ambient air samplers. Twenty-three are located within and
adjacent to the Rocky Flats exclusion area, 14 are located along
or near the plant's perimeter and 14 are located in nearby

communities.

The majority of the water used at the RFP for plan process
operations and sanitary purposes is treated and evaporated and/or
reused for cooling tower makeup or steam plant use. The
discharge of water off-site is minimized to the greatest extent
possible. Water discharges from the Rocky Flats Plant are
monitored for compliance with appropriate CDH standards and EPA
National Pollutant Discharge Elimination System (NPDES) permit
limitations. Surface runoff from precipitation is collected in
surface water control ponds and discharged off site after
monitoring. Routine water monitoring is conducted for two

downstream reservoirs and for drinking water sources in nine

20



Cc07890010526 Date: June 30, 1988
Revision No. 1

communities. Ground-water monitoring was conducted during 1987

at approximately 160 ground-water sampling locations.

Soil samples were collected during 1987 from 40 sites located on
radii from Rocky Flats at distances of 1.6 and 3.2 kilometers (1
and 2 miles). The purpose of this soil sampling is to determine
if there are any changes in plutonium concentrations in the soil

around the plant.

When higher concentrations than usual are found in any of the
routine monitoring activities or when out-of-compliance
conditions are identified, the cause of the problem is
investigated. If the inactive waste facility addressed in this
plan is found to be the cause of an out-of-compliance condition,

the closure plan will be revised within 30 days.

Access to the plant is limited by

o a three-strand Dbarbed wire cattle fence
surrounding the facility (Figure 1) posted to
identify the land as a government reservation/
restricted area,

o a fence surrounding and guards posted 24 hours per
day at two gates to the controlled area of the
facility (Figure 1),

21
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o a 6-foot high chain link fence topped by 2 feet of
three-strand barbed wire surrounding and guards
posted 24 hours per day at gates to the perimeter
security zone (PSZ),

o] guards patrolling the controlled area and the PSZ
24 hours per day, and

o surveillance by security cameras 24 hours per day.

1.5 Administration of Closure Plan

The closure plan for Unit #203 will be kept at the Rocky Flats
Area Office, Building 111, U.S. Department of Energy. The person

responsible for storing and updating this copy of the closure

. plan is:

Mr. Albert E. Whiteman
Area Manager

His address and phone number are:

U.S. Department of Energy
Rocky Flats Plant

P.O. Box 928

Golden, Colorado 80402
Phone: (303) 966-2025

Mr. Whiteman is also responsible for updating other copies of the
closure plan held off-site by sending additions or revisions by

registered mail.

22
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1.6 Closure Cost Estimates and Financial Assurance

State and Federal governments are exempt from the financial
requirements imposed by Subpart H of 6 CCR 1007-3, Section
264.140(c). Because the Rocky Flats Plant is a federally-owned

facility, no cost estimates or financial assurance documentation

are required.

23
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2.0 REMOVAL OF WASTE INVENTORY

There are and will be no containers or wastes in treatment or
storage for more than 90 days at the inactive waste unit
undergoing closure. Therefore, there is no inventory to be

removed.

3.0 FACILITY DECONTAMINATION

3.1 Areas of Facilities with Potential Soil Contamination

3.1.1 Soil Characterization

The soil sampling plan has been designed to provide an adequate
data base for determining if soil removal activities are required
at the Inactive Hazardous Waste Storage Area. Because ligquid
RCRA hazardous wastes and TSCA PCB wastes were stored within
cargo containers provided with secondary containment, extensive
soil contamination resulting from spillage of liquid wastes is
not expected. Solid RCRA hazardous and PCB wastes were stored
in 55 gallon drums directly on the surface of the ground. In
spite of the use of cargo containers for liquid storage, spills
of less than reportable quantities may have occurred at this

SWMU. A recent inspection of the area revealed no visible stains

24
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on the ground surface. Soil characterization will be performed
to determine residual contamination levels in soils in the

vicinity of the cargo containers.

Procedures to be followed to characterize soils at facilities

with potential soil contamination are presented in Appendix 1.

3.1.2 Soil Removal

3.1.2.1 Introduction

All soil removal activities must comply with a Rocky Flats Plant
Operational Safety Analysis (0OSA) procedure. These OSAs are
required for all activities with a potential risk for serious
injury, radiation exposure to personnel, or damage to property or
the environment. The OSA requirement and definition are
currently under review. The current draft of this requirement,
RFOSA-1 (Rockwell, 1988), presented in Appendix 2, describes the
procedures for removal of plutonium and/or uranium contaminated
soil at the Rocky Flats Plant. If possible, the scope of RFOSA-1
will be expanded to also cover removal of soil contaminated with
non-radiocactive hazardous substances, as well as removal of soil
contaminated with mixed waste. If this is not possible, a new

OSA will be developed to govern these concerns. The approved OSA

25
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appropriate for soil removal activities at any container storage
facility undergoing closure will be submitted to the CDH and U.S.
EPA for review at least two months before soil removal activities
begin. Given the limited time schedule for closure of container
storage areas, OSAs for soil removal may be submitted to CDH and
U.S. EPA prior to the determination of whether or not soil

removal activities will be necessary.

Residual contaminants that may be present at the Hazardous Waste
Storage Area are volatile organic compounds (VOCs), heavy
metals, and PCB. Radioactive materials should not be present at
this facility due to plant administrative controls that preclude

the storage of mixed waste outside certain boundaries.

3.1.2.2 Removal, Packaging and Disposal

A small front end loader will be used to excavate contaminated
soil. Hand excavation will be conducted in areas where the
loader cannot be used due to clearance or other 1limitations.
Following removal, any contaminated soil will be packaged in
either 55-gallon steel drums or boxes made of plastic-lined,
triple-wall fiberboard with capacities of approximately 15 cubic
feet. The containers selected for use will depend upon the
requirements of the facility used for disposal. The containers

will be labeled and shipped off-site for disposal. Disposal will

26
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be at an approved hazardous waste disposal facility.

The amount of area excavated at any given time will depend on the
anticipated total area to be excavated. Water and/or dust
palliatives will be used to control resuspension and transport by
wind of contaminated soil during excavation. The need to
implement dust control and the procedures selected will be based
on visual observations of the work area and the results of air

monitoring.

3.1.2.3 Site Restoration

Subsequent to removing contaminated soil, the excavation will be

backfilled with clean soils. Soils removed from the excavation
that are clean may be reused for backfill. Clean soils from
other areas of Rocky Flats may also be used. The soils will be

adjusted to near optimum moisture content and placed and
compacted to at least 90 percent of the maximum standard Proctor
density (ASTM D-698) 1in landscape areas and to at 1least 95
percent of the maximum standard Proctor density (ASTM D-698) in

paved areas.
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The equipment used for compaction will be appropriate to achieve
the required compaction characteristics for the types of soils
being compacted. For example, a sheepsfoot compactor may be used
for clay soils and a smooth-drum roller may be used for granular

soils.

The surface of the backfill will be graded to the approximate
elevations that existed prior to soil removal. The graded
surface will be finished in a manner consistent with the existing
use of the area or in a manner consistent with the planned long-

term use of the area.

3.1.2.4 Access Control

Access to the work area will be limited to authorized personnel

only.

An area immediately outside the excavation area will be used for
the first phase of equipment decontamination and for personnel
decontamination. The equipment decontamination area will have
tarpaulins spread over the ground and will be used to scrape or
brush chunks of soil or debris off the equipment. Additional
decontamination information is presented in Section 4.0. The
personnel decontamination area will be used by personnel about to

leave the site for removing and discarding the disposable
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protective clothing. This clothing will be temporarily stored in
containers prior to transport and treatment or disposal at an

approved facility.

3.1.2.5 Health and Safety Plan

A site specific Health and Safety Plan, or such health and safety
procedures identified in the OSA, covering contaminated soil
removal will be prepared two months before soil excavation
activities begin. The plan will be submitted to the Colorado
Department of Health for review and will comply with all
applicable requirements. The procedures presented below are
guidelines that will be followed during closure activities.
Additional procedures and details will be presented in the site
specific Health and Safety Plan or the O0SA. Worker safety
guidelines, such as OSHA regulations, DOE orders and Rocky Flats
Plant policies will be followed. Protective clothing will be
similar in nature to:

. hardhats,

. hard-toe boots,

. Tyvek overboots,

. Tyvek suits,

. dust masks, and

. air-purifying respirators or self-contained
breathing apparatus (optional).
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The intent of this equipment is to provide a barrier to
inhalation, ingestion and absorption of contaminated materials.
Appropriate protective gloves will be used based on the

contamination found at any particular site.

Air monitoring will be conducted in the work area. Portable
high-volume (40 cfm) samplers or fixed radiocactive ambient air
samplers (25 cfm) will be located around the excavation area,

including probable downwind locations.

Air monitoring will also be conducted using hand-held
photoionization detectors. The site specific health and safety
plan or OSA will present contaminant action levels, above which,

pre-specified personnel protective equipment will be required.

A Rocky Flats Environmental Sciences representative will be
monitqring conditions during excavation activities. This person
will have the authority and responsibility to terminate the work

if any of the following events occur

o} Wind speeds exceed 24 km/hr (15 mph).

o Any visible dust is present or there is any
indication that dust control measures were
inadequate.

o The total long-lived alpha concentrations measured

on filters from high-volume samplers exceed

0.06 pCi/m” in order to re-evaluate dust control
procedures.
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o Power failure.

o Heavy rainfall or snow.

Surfaces that were in contact with hazardous waste or had the
potential for coming in contact with hazardous waste will be
initially screened for gross radioactive contamination. If the
area is found to meet Rocky Flats criteria for acceptable levels
of radioactive contamination, decontamination procedures will

focus on the removal of hazardous waste constituents.

3.1.3 Radioactive Screening Procedures

3.1.3.1 Surveying for Alpha

Potentially contaminated surfaces will be surveyed for removable
alpha contamination by performing swipe tests and counting the
swipe in a scintillation-type counter instrument. To be
considered clean, the floor must have removable alpha
contamination less than 20 disintegrations per minute (dpm) per

one hundred square centimeters.

Surfaces will also be surveyed for non-removable or fixed
contamination using the air proportional-type alpha survey
instrument. The direct count must be 1less than detectable,

approximately 500 dpm per 50 square centimeters, to be considered

clean.
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3.2.2.2 Surveying for Beta-Gamma

The surface will be surveyed for removable beta-gamma
contamination by performing swipe tests and counting the swipe in
a beta-sensitive smear counter. To be considered clean, the
surface must have removable beta-gamma contamination less than

the activities defined in Table 1 (Rockwell, 1985).

The surface will also be surveyed for fixed beta-gamma
contamination using a Ludlum Model 31, Geiger-Mueller type
instrument. The instrument probe will be placed close to and
moved slowly over the surface and the count-rate reading noted.

The reading must be less than those defined in Table 1 (Rockwell,

1985) .
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4.0 DECONTAMINATION OF EQUIPMENT

4.1 Introduction

As required by 6 CCR 1007-3, Sections 265.112(b) (4) and 265.114,
construction equipment used during removal of contaminated soil,
will be decontaminated. There is no currently identifiable
auxiliary equipment associated with the hazardous waste storage
area. Decontamination of construction equipment will involve

the procedures described in the following section.

4.2 Decontamination Procedures

All construction equipment involved with removing contaminated
soils will be scraped or brushed to remove chunks of soil or
debris whenever the equipment leaves the excavation area. The
area used for scraping or brushing will have tarpaulins spread
over the ground and will be raked and/or swept to collect all
removed materials. The collected material will initially be
handled as a hazardous waste. A representative sample of this
material will be obtained and analyzed and the material will be

handled appropriately based on the results of this analysis. If
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this waste qualifies as a hazardous waste or a mixed waste, it

will be shipped off-site to an approved RCRA treatment or

disposal facility or an approved mixed waste disposal facility,

respectively.

At the end of all closure activities, contaminated construction
equipment will be decontaminated in the Building 889
decontamination facility. This facility is currently equipped to
decontaminate up to moderately sized construction equipment.
Plans are to enlarge the facility by January 1989 to accommodate

large construction equipment.

The anticipated decontamination system is expected to heat water
to approximately 350°F at 250 psig pressure. The super-heated,
high-pressure stream will be sprayed on the contaminated surface
through a series of nozzles incorporated into the vacuum/spray
cleaning head. The exact equipment used for decontamination will
vary depending on procurement of capital equipment. The
equipment used will provide for adequate decontamination of the
construction equipment. Rinse water from the facility will be
collected in a series of underdrains and transferred to Building

374 for process waste treatment.
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4.3 Construction Equipment Used During Closure

Construction equipment to be used during closure may include
backhoes, front-end loaders, small front-end loaders, soil
compactors, water trucks and concrete decontamination equipment.
If large quantities of soil are to be removed, additional

equipment, such as haul trucks and scrapers, may be used.

4.4 Ancillary Equipment

No ancillary equipment is associated with the Hazardous Waste

Storage Area.
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5.0 GROUND WATER

5.1 Summary of Applicable Requirements

Ground-water contamination at the Rocky Flats Plant is currently
the subject of ongoing investigations being performed pursuant to
the Resource Conservation and Recovery Act (RCRA), the
Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA), and the U.S. DOE Comprehensive Environmental
Assessment and Response Program (CEARP). Other solid waste
management units (SWMUs) in the vicinity of and upgradient of the
Inactive Hazardous Waste Storage Area may have impacted ground-

water quality.

As discussed earlier, the location of SWMU #203 is directly over
the Rocky Flats Plant Sanitary Landfill, and within the
boundaries of closure activities related to this landfill. Due
to the close proximity of these two solid waste management units
it will not be possible to determine what ground water impacts,
if any, are the result of activities at individual SWMUs. A
ground water protection strategy has been developed for closure
activities at the landfill. This strategy includes remediation
of any ground water impacts associated with SWMU #203. For
details on this strategy see the Landfill Closure and Post-

Closure Care Plans, dated July 1, 1988.
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6.0 SITE SECURITY

The existing security measures at the Rocky Flats plant include

o a three-strand barbed wire cattle fence surrounding the
facility (Figure 1) posted to identify the land as a
government reservation/restricted area,

o a fence surrounding and guards posted 24 hours per day
at two gates to the controlled area of the facility
(Figure 1),

o a 6-foot high chain 1link fence topped by 2 feet of
three-strand barbed wire surrounding and guards posted
24 hours per day at gates to the perimeter security zone

‘ (PSZ),

o guards patrolling the controlled area and the PSZ 24
hours per day, and

o surveillance by security cameras 24 hours per day.

The existing security measures are sufficient to meet the

requirements of 6 CCR 1007-3, Section 265.14.

39



C07890010526 Date: June 30, 1988
Revision No. 1

7.0 CIOSURE CERTIFICATION

7.1 Certification Requirements

Certification of closure requirements is outlined in 6 CCR 1007-
3, Section 265.115 and 40 CFR 265.115:
"When closure is completed, the owner or operator.must
submit to the (Department of Health/Regional
Administrator) certification both by the owner or
operator and by an independent registered professional

engineer that the facility has been closed in accordance
with the specifications in the approved closure plan."

Certification by a registered professional engineer does not
guarantee the adequacy of the closure procedures and does not
necessarily involve detailed testing and analyses. It implies
that, based on periodic facility inspections, closure has been
completed in accordance with the specifications in the approved

closure plan (U.S. Environmental Protection Agency, 1981).

7.2 Activities Requiring Inspections by a Registered
Professional Engineer

Soil sampling activities will not be observed by the engineer
certifying closure. However, field personnel will keep and sign

detailed field records of soil sampling activities. The field
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records and the results of soil analyses will be reviewed by the

engineer certifying closure.

7.3 Anticipated Schedule of Inspections by a Registered
Professional Engineer

An independent registered engineer will periodically review the
closure operations listed in Section 7.2 in order that a final
certification of closure can be developed which states that the
closure has been carried out according to the plan. The engineer
will periodically obtain and review the results of chemical
testing which provide a record of the progress and effectiveness

of the implemented closure plan.

The independent engineer and the owner will, at the end of
closure, inspect the site and certify that the closure plan was
carried out as described. Prior to final certification,
deficiencies noted by the engineer will be corrected. When
deficiencies have been corrected, the engineer will issue a
written report to the regulatory agencies certifying that

the facility has been closed according to this closure document.
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1.0 INTRODUCTTION

The facility that may require soil characterization under this

closure plan is

o Inactive Hazardous Waste Storage Area

The containers stored in the Hazardous Waste Storage Area were 55
gallon drums stored within cargo containers. The containerized
wastes in this area generally consisted of waste machining,
cutting and lubricating oils, solvents, organics and acids. Some
of the containers were used to store PCB contaminated soil and
debris, as well as, PCB o0il from transformers. Residual
contaminants that may be present at the Hazardous Waste Storage
Area are volatile organic compounds (VOCs), heavy metals , and
PCB. Radioactive wastes should not be present at this facility
due t& plant administrative controls that preclude the storage of
mized wastes outside certain boundaries. For more detailed
descriptions of the past operations of the Hazardous Waste
Storage Area, see Section 1.3 of the Hazardous Waste Storage
Area Closure Plan. Soil sampling work has not been conducted at

the Hazardous Waste Storage Area to date.
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2.0 CONTAINERIZED LIQUIDS

No sampling has been conducted in the Hazardous Waste Storage
Area. In general, the containers are known to have contained
solvents, coolants, waste machining, cutting, and lubricating

oils, PCB oil, and acids.

3.0 INDICATOR PARAMETERS FOR SOIIL SAMPLING

Information regarding the general nature of the containerized
wastes in the Hazardous Waste Storage Area is adequate to select

indicator parameters for sampling. The indicator parameters are
presented in Table I.
TABLE I
SAMPLING INDICATOR PARAMETERS

Hazardous Substance List Volatile Organics
Hazardous Substance List Metals
PCBs
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4.0 SQURCE/CONTAMINANT CHARACTERIZATION

4.1 Characterization of Soil Contamination in the
Hazardous Waste Storage Area

Characterization of the soil contamination will be conducted in a
phased assessment. The first phase of characterization will
consist of visual surveys of the Hazardous Waste Storage Area in
order to delineate areas for stratified sampling. The second
phase will include soil sampling by stratified and random
systematic sampling programs for indicator parameters. If
contamination is identified in the Phase II assessment, a third
phase will be conducted in order to further define the extent of

contamination.

4.2 Phase I Surveys

The Phase I surveys, consisting of visual surveys will be
conducted in the Hazardous Waste Storage Area identified as
requiring soil characterization. This survey is intended to

delineate areas within the facility which will receive stratified

sampling.
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4.2.1 Visual Survey

A visual survey was conducted at the Hazardous Waste Storage Area
to identify areas that are potentially contaminated based on
observable soil staining. The recent inspection of the area
revealed no visible stains on the ground surface. However, this
area will be subjected to stratified sampling as Part of the

Phase II assessment.

4.2.2 Direct Radiation Survey

Radiocactive wastes should not be present in the Hazardous Waste
Storage Area due to plant administrative controls that preclude
the storage of mixed wastes outside certain boundaries.

Therefore no radiocactive survey will be conducted in this area.

4.3 Phase II Soil Sampling

4.3.1 Introduction

Soils within the Hazardous Waste Storage Area will be sampled to

evaluate the extent of any soil contamination.
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The sampling program will include random systematic sampling and
may include stratified sampling. The random systematic sampling
program will include establishing grid points which will be
sampled in order to evaluate the probability that a predetermined
area of contamination is not present at the facility. The
stratified sampling will be dependent on the results of the Phase
I surveys. For both sampling methods, it is assumed that the
results will directly indicate if contamination is or is not
present. The major soil series over much of the Rocky Flats
Plant site is the Flatirons very cobbly sandy loam. This is the
soil series present in the vicinity of the cargo container
storage area. The soil has a high rock fragment content ranging
to 80 percent with a thick clay matrix horizon ranging up to 60
percent clay. The clay is predominantly montmorrillonitic, with
a high cation exchange capacity and a moderate shrink/swell
potential. The top 13 inches is a very cobbly sandy loam with a
permeability ranging from two to six inches per hour. From 13 to
47 inches, the soil is a very gravelly clay with a permeability
range of 0.06 to 0.2 inches per hour. Below 47 inches, the soil
is a sandy clay loam with a permeability that ranges from 0.6 to

2.0 inches per hour.

The above soil characteristics and the noncontinuous input of
contaminants to the Hazardous Waste Storage Area currently

indicates contaminated soil may be limited to the upper 13 inches
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of the soils. The relatively low permeability clay layer,
extending from a depth of 13 to 47 inches, is anticipated to have
restricted the migration of any contaminants that may have been
released from container storage in these areas. Therefore,
preliminary sampling and analyses of soils will be limited to

shallow soils up to 12 inches in depth.

4.3.2 Sampling Procedures

Soil sampling procedures will be the same regardless of whether
random systematic or stratifed sampling methods are used to
identify sampling locations. At each sampling location, a one-
foot deep boring will be made with hand implements or a bucket
auger, depending upon soil conditions. Samples will be comprised
of the composite of materials exposed over the length of the
boring. Samples for volatile organic compounds will be grab

samples from a depth of 12 inches within the borings.

All samples will be properly labeled, stored on ice, and
delivered to an off-site laboratory for analyses and to permanent
storage for holding extra samples. Detailed procedures for soil
sampling are provided in Appendix A of the CEARP, Phase 2: Rocky
Flats Plant, IGMP (U.S. Department of Energy, 1987b) and are

reproduced in Appendix 7 of the Container Storage Facilities

Closure Plan.
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4.3.3 Locations and Number of Borings

Random Systematic Sampling

Within the Hazardous Waste Storage Area where soil sampling will
be conducted, a random systematic sampling grid will be used to
determine sampling locations. The grid will be developed using
published methods (Zirschky, 1984 and Gilbert, 1987). The grid
points will be sampled regardless of whether they fall within
areas delineated by the Phase I surveys. The intent of the
random systematic sampling is to identify potential contaminant
areas that are not delineated by the Phase I surveys. As
samples may happen to be obtained from grid points within the
potentially contaminated areas identified by the Phase I surveys,
the grid sampling will also provide data for characterization of
these areas. Those areas identified by the Phase I surveys which
are not sampled by random systematic sampling procedures will be

sampled by stratified sampling, as discussed below.

Parameters governing the size of the random systematic sampling
grid are the shape and size of the contaminated area or hot-spots
of concern and the probability of finding the hot-spots. From
past practices, drums are generally stored relatively close
together, with approximately one-half foot between drums. Using
the number of drums added per year to the Hazardous Waste Storage

Area and the average spacing between drums, the area occupied by
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the drums will be determined and an equivalent radius, L, of a
potential hot-spot will be calculated. The number of drums and
equivalent radius, L, of the potential hot-spot for the Hazardous
Waste Storage Area will be assumed to be 384 and 20 feet

respectively.

To select the desired probability of finding a contaminated area,
several factors are evaluated. These factors are the waste
characteristics, the volume of waste stored , the overall risk
posed by the wastes, and the types of sampling programs selected.
Based on available information, the containers were used to store
waste oils, organics, solvents, acids and coolants. The total
storage capacity at the Hazardous Waste Storage Area is presented
in Section 1.3.4 of the Hazardous Waste Storage Area Closure Plan.

It will be assumed that a 70 percent chance of finding a

contaminated area is a reasonable goal for preliminary sampling.

Using a 70 percent chance of finding a contaminated area the
procedure to be followed to determine the grid spacing is
illustrated in Figure 1. The contaminated area that is under
investigation, ""A"",6 is defined by the equivalent area occupied
by the maximum number of drums added at the area per year. The
ratio of "L" to "G", the grid spacing, is indicated to equal 0.47
(Gilbert, 1987) for a circular area with a confidence level of

not hitting the target = 0.3. Using this L/G ratio, the
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information used to determine the grid spacing for a square
sampling grid is 42 feet. Based on this grid spacing, a total of

twelve random systematic samples will be collected.

Stratified Sampling

The boring distribution for stratified sampling will be based on
the results of the Phase I surveys. Each area of visual soil
staining of significant size indicating contamination may be
present will be sampled for analyses. One sample will be taken
in these areas. Significant size shall be taken as a visual
stain of approximate diameter similar to a 55 gallon drum. Soil
stains less than this size will be evaluated in the field based
on their size, amount of visual contamination present, similarity
and proximity to other soil staining. Potentially contaminated
areas discerned by the Phase I surveys which cover major portions
of the Hazardous Waste Storage Area and appear relatively uniform
in contaminants will have additional samples obtained through the
random systematic sampling. The random systematic sampling
locations are shown on Figure 2. The stratified sampling

locations will be determined after a more comprehensive visual

survey.
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4.3.4 Quality Assurance/Quality Control

The quality assurance/quality control procedures to be used for
soil sampling and analyses are presented in the CEARP, Phase 2:
Rocky Flats Plant, IGMP (U.S. Department of Energy, 1987b). The
QA/QC plan is reproduced in Appendix 8 of the Container Storage

Facilities Closure Plan.

4.4 Data Analysis

An assessment of soil contamination for the Hazardous Waste
Storage Area will be based on comparing concentrations of

indicator parameters in soils with the following:

o Metals - Average trace element concentrations in soils,
as presented in "Hazardous Waste Land Treatment," Table
6.46 (U.S.E.P.A., 1983), or the average background
levels determined from the background plots, whichever is
more.

o Volatile Organics - Any standards for these compounds in
water, whether proposed, interim, or recommended, will be
directly applied to soil. Therefore, if a standard of
0.200 ppm exists for a VOC in water, this standard will
be applied to concentrations in soil. This is a
conservative approach for soils. If a standard for a VOC
does not exist, then the Contract Lab Program (CLP)
contract required detection limit (CRDL) for 1low
soil/sediment will be used. If the CRDL 1is not
achievable due to analytical interferences, then the
medium soil/sediment CRDL, which is 100 times the low
soil/sediment CRDL will be used. These levels will
define the maximum allowable levels for clean soils.,

12
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The results of individual soil samples taken from the Hazardous
Waste Storage Area will be compared with the applicable criteria
to determine if soil contamination exists. The soil will be
considered contaminated by metals if the individual results
exceed the applicable standard by more than two standard
deviations. The soil will be considered contaminated by volatile
organics and PCBs in the individual results exceed the applicable

standard, or if no standard exists, the detection 1limit of the

analyte.

If no soil contamination is found, no further soil analyses will
be performed. Those areas where no soil contamination is found

will be considered clean and closure certified.

4.5 Phase ITII Sampling

If soil sampling indicates soil contamination is present, further
soil analyses will be conducted to define the extent of
contamination and to determine further actions. The additional
sampling will be conducted to determine both vertical and
horizontal extent of contamination and/or to identify the
contamination at a 90 percent confidence 1level based on a
statistically valid analysis. Additional background samples may

be required in order to establish background levels in the

13
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differing soil horizons encountered in the storage area. The
vertical extent of contamination will be determined by extending
borings to uncontaminated materials or to the ground water table,

whichever is shallower.

If required, the Phase III soil sampling plan will be developed
and submitted to the CDH for their approval within 30 days after
determining Phase III sampling is required. The Phase III soil
sampling plan will be part of the revised closure plan. The
Phase III soil sampling plan will follow the general guidelines
presented in Appendix I-2 of the RCRA Part B Operating Permit

Application (U.S.D.O.E., 1987).
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OPERATIONAL SAFETY ANALYSIS [0SA] SEN Lo

SCOPE AR

An OSA is required for the operations defined in this
document. OSAs establish safe practices and shall be
thoughtfully prepared, and thoroughly reviewed with
the identified controls carefully implemented. OSAs
will be reviewed at least annually.

1. GENERAL RESPONSIBILITIES

1.1 The Responsible User/Supervisor will:

1.1.1 Assess the operations for which he/she is responsible and prepare
an O0SA, if required.

1.1.2 Ensure the submission is complete, and follow the OSA through the
entire safety review procedure.

1.1.3 Secure the necessary review and approvals BEFORE initiating new
operations or changes.

1.1.4 Implement the OSA and all identified requirements.

1.1.5 Incorporate all safety requirements specified in the OSA into the
appropriate operating procedure.

1.1.6 Instruct involved employees on prescribed operating procedures and
emergency procedures.

1.1.7 Notify the HSAE Area Engineer of any change in the operations and
secure a safety review prior to implementing any change[s].

1.2 The HS&E Area Engineer is available to assist Responsible Users/
supervisors identify operations which require OSAs and to prepare new
0SAs. The HSE Area Engineer will determine, with input from Safety
Analysis, if the OSA should include a Failure Mode Effects Analysis
[FMEA]. The HS&E Area Engineer will review the OSA for compliance w1th
established codes, standards, requlations, Rocky Flats Plant practices,
and will conduct periodic reviews. OSAs will be audited during the annual
Multi-Discipline Audit.
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1.3 The Director of Health, Safety and Environment, will indicate his
review and concurrence by signing the OSA Title and Approval Sheet [see
Appendix B].

1.4 The Approval Authority [Director] will be satisfied that the pro-
posed operation may be conducted safely, and will formally authorize the
conduct of the operation. [see Appendix A].

1.5 Each employee participating in the operation is responsible to per-
form work in accordance with the requirements of the 0SA.

2. WHEN REQUIRED

2.1 This review process is MANDATORY for every Rocky Flats Plant [RFP]
operation with a potential risk for serious injury, radiation exposure to
personnel, or damage to property or the environment. The HS&E Area Engi-
neer will assist in the determination of the need for an OSA during the
review process based on the following criteria:

2.1.1 Operations with a potential for exposing employees to radioactive
or toxic materials in excess of established guides/limits.

2.1.2 Unless specifically exempted by the Director of HS&E, any operation

which involves a radioactive source subject to registry per HSE 18.04,
Section 5.1.

2.1.3 Any work with Occupational Safety and Health Administration or De-
partment of Energy [DOE] defined carcinogens.

2.1.4 OQOperation of accelerators, x-ray machines, radiography sources,
lasers, and microwave generators [other than food preparation machines].

2.1.5 Pneumatic systems with high stored energy potential, such as:
2.1.5.1 Units 6 inches and under in diameter - 100psig or greater.

Units over 6 inches and up to 24 inches in diameter - 15 psig or greater.
Units over 24 inches in diameter - 5 psig or greater.

2.1.5.2 Hydraulic pressures greater than 10,000 psig.

2.1.5.3 High voltage greater than 20 kilovolt [kV] in a vacuum.

2.1.5.4 Greater than 25 joules [J] of stored electrical energy in capa-
citors and capacitor banks.

N S
WSS oA

4 RfE t va y

q K 25 Y

&‘ u 1—“4 i Yy g \‘

Yoy o ¥



HSE 2.03

Page 3 of 11

Jan. 28, 1988
Repiaces: 03/31/87

2.1.6 Any work with materials having a health hazard rating of FOUR in
the Hazardous Material Handbook.

2.1.7 Work with explosives.
2.1.8 The use and storage of firearms and ammunition.

2.1.9 Operations with potential for exposing employees to environmental

conditions in excess of established guides or limits [i.e., noise, heat,
etc.].

2.1.10 Any work involving flammable 1iquids as defined in HSE Manual Pro-

cedure 9.05, "Handling and Storage of Flammable Liquids for Fire Safety,”
Section 1.1].

2.1.11 Any operation identified as hazardous by the HSE Area Engineer, or
by any HS&E discipline.

3. PROCEDURE FOR DEVELOPING AN QSA

3.1 Responsible User/Supervisor and HS&E Area Engineer: Determine the
need for, and scope of each OSA. If an OSA is to be written, discuss
details and depth that the OSA must contain.

3.2 Responsible User/Supervisor: Write the 0SA using Title and Approval
Authority Sheet [Appendix B], and Procedure Sheet [Appendix C] of this
Procedure. The OSA should identify: basic operations, potential hazards,
and hazard controls.

A1l required Failure Mode & Effects Analyses [FMEAs] shall be incorporated
as an addendum to the OSA.

Send completed OSA to the appropriate HS&E Area Engineer for review.

3.3 HS&E Area Engineer: Review the 0SA, log in, and assign OSA number.
Send copies of the OSA, with Comment Review Sheet [Appendix D] to the-Area
Safety Team members, along with information indicating the time and place
of the HS&E review meeting. Schedule a meeting approximately 5 working
days from the submittal of the OSA to the Area Safety Team.

3.4 HS&E Area Engineer and Area Safety Team: Review the OSA and the
operation, with the Responsible User/Supervisor at the SITE OF THE OPERA-
TION. Consider all hazards and ensure the hazard controls are adequate.
Recommend the OSA be reviewed by a technical specialist, if appropriate,
and attend the HS&E review. ALL comments must be signed and will remain
as a permanent part of the 0SA.
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3.5 Responsible User/Supervisor:

3.5.1 Re-write the OSA incorporating all comments from the HS&E review.

3.5.2 Return the OSA to the HS&E Area Engineer, along with all comments
for review.

3.6 HS&E Area Engineer: Review the OSA and ensure all comments are
present.

NOTE: If a problem arises that cannot be resolved, the 0SA will be routed
to the Director of Health, Safety and Environment for final resolution.

Write a cover letter to the Approval Authority highlighting areas of the
0SA requiring maximum attention during implementation and use of the OSA.
Send the cover letter and OSA with all comments to the Director, HS&E
[alternate, Manager, HSE Area Management] for review and concurrence.

3.7 Provide the OSA title, number, Responsible User, method of informa-

tion dissemination, and Approval Authority to the HSE Area Management Of-
fice.

3.8 Director of Health, Safety and Environment: Review, concur, and
sign the original Title and Approval Sheet. Forward OSA package to the
appropriate Approval Authority.

3.9 ° Approval Authority: When the approval is granted, sign original
Title and Approval Authority Sheet [Appendix B] and return to the appro-
priate HS&E Area Engineer. If the OSA is NOT approved, return it to the
Responsible User/Supervisor for necessary changes and notify the HS&E Area
Engineer that the 0SA has been returned to the Responsible User/Supervisor
for changes.

3.10 Responsible User/Supervisor and HS&E Area Engineer: If the OSA is
not approved, make the necessary changes and return the OSA to the HS&E
Area Engineer for review. The HS&E Area Engineer will forward the OSA to
the Area Safety Team, which will concur with the change[s] and re-submit
the 0SA to the Approval Authority or, if not in agreement, the OSA will be
scheduled for further discussion.

If the OSA is approved, the 0SA, all original comment sheets, and the ori-
ginal Title and Approval Sheet will be returned to HSE Area Managemgnt,
for distribution to the Approval Authority, Responsible User/Supervisor,
HS&E Area Engineer, and permanent repository.
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3.11 Responsible User: The Responsible User [designated by the Approval
Authority and the supervisor], will be responsible for disseminating the
hazards identification and control measures contained in the 0SA to the
involved employees. The following requirements are mandatory:

b Discuss OSA at DOCUMENTED safety meetings at least annually, or
whenever changes occur, if more frequent.

*x Have employees read and acknowledge by signing a sheet attached to
the inside front cover of the 0SA.
4. SUBSEQUENT REVIEW OF APPROVED OSAs [AT LEAST ANNUALLY]
4.1 HSE Area Management: One month in advance, HSE Area Management,

will notify the Area Engineer and the Responsible User that the 0SA is due
for review.

4.2 Responsible User/Supervisor: Review operation and the OSA with the
HS&E Area Engineer.

4.3 HS&E Area Engineer: If no significant changes have occurred, the
HS&E Area Engineer will notify HSE Area Management, in writing, that the
review has been completed. HSE Area Management will document and notify
the Approval Authority and Responsible User that the review has been suc-
cessfully completed.

4.4 During the annual review, if the User decides the 0SA is acceptable

for continued use, he/she will send a letter to the HS&E Area Engineer,
which verifies this decision.

5. OPERATIONAL CHANGE CONTROL

5.1 Responsible User and HS&E Area Engineer: Minor changes to the OSA
prior to subsequent reviews, may be approved by the Respons1b1e User-
Supervisor and the HS&E Area Engineer. : -

5.2 HS&E Area Engineer and Area Safety Team:

5.2.1 If a significant change has been identified by the Responsib]g
User/Supervisor or the HS&E Area Engineer since the last review, review
the OSA following the procedure outlined in Section 3.6.

5.2.2 If the change requires the operation to be shutdown, the HS&E Area
Engineer will notify the Responsible User/Supervisor.
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5.2.3 Examples of Significant Change Are:

falad Any change in operation altering the flow of process materials.

*k Any addition, replacement, modification, or relocation of equipment.

x Any deviation in construction material[s] from the original, such as
stainless steel to PVC.

jalad Any change in glovebox [e.g., sumps in floor, fire doors that block
access to criticality drain].

** Any chemical changes or quantity changes in a process.

&

Any relocation of a process or operation within a room building, or

from building to building.

** Any change in a ventilation system.

** Any change in quantity and/or form of radioactive materials in a
process or operation.

k¥ Any change in temperature or pressure parameters of equipment.

*k Any change in personnel protective equipment requirements, such as

shielding, respiratory protection, eye/face protection, hand pro-

tection, etc.

Any changes in construction materials used to install a wall or re-

location of a wall or installation of new walls, such as dividing a

room into smaller sections.

*&

The above examples are to be used as a guide and may not cover all areas
of concern. HS&E can deem a change significant based on their expertise.

Therefore, judgment must be used any time that a change occurs to ensure
that appropriate reviews are made.

5.3 HS&E Area Engineer: Review the OSA with the Responsible User/Super-
visor to ensure that noted changes are reviewed and incorporated into the

OSA as necessary. If the operation was shutdown, appropriate changes must
be incorporated into the 0SA and approved by the Approval Authority before

the operation is permitted to proceed. Notify HSE Area Management of up-
date.

6. AUDITS

6.1 The Area Safety Team will audit operations for compliance with 0SA
requirements during the annual Multi-Disciplinary Audit.

7. DEACTIVATION OF AN OSA

7.1 Responsible User/Supervisor: Notify the HS&E Area Engineer when an
operation covered by an 0SA has been deactivated.
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7.2 HS&E Area Engineer: The HS&E Area Engineer will, in writing, notify
HSE Area Management when an OSA has been deactivated. At that time, the

original OSA will be turned over to the HSE Area Engineer for retention or
disposal.

8. RE-ACTIVATION OF AN OSA

8.1 Responsible User/Supervisor: Notify the HS&E Area Engineer that
the OSA should be re-activated.

PROCEDURES:1.7 o
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APPENDIX A
APPROVAL AUTHORITIES

SUPPORT OPERATIONS

PRODUCTION OPERATIONS

QUALITY ENGINEERING & CONTROL
FINANCE & RESOURCE MANAGEMENT
PLUTONIUM OPERATIONS

HEALTH, SAFETY & ENVIRONMENT
PLANT SECURITY

SAFEGUARDS & MATERIALS MANAGEMENT
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OPERATIONAL SAFETY ANALYSIS [OSA]

OSA NUMBER
TITLE

OPERATION

Briefly describe operation covered by the OSA. The description should
include a statement of principle operation; type[s] of material to be
worked; statement of principle hazard{s]; sequence of the operation,
including location of operation, building, room; and any special con-
ditions that should be considered.

RESPONSIBILITY

[Name ] [Position] [Organization]

is responsible for this operation. It is his/her responsibility to en-
sure the operation is carried out in accordance with the OSA and that
employees performing this operation are familiar with the document.

CHANGES

No changes will be made in this OSA without coordinating the change
through the HS&E Area Engineer. He/she will determine if additional
reviews and/or approvals are necessary.

CONCURRENCE

Director, HS&E [Signature] Concurrence Date

APPROVAL AUTHORITY

[Type Name and Title of Approval Authority]
is the final Approval Authority for this OSA.

Approval Authority [Signature] Approval Date

CLAGSIFICATID A
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APPENDIX C
OPERATIONAL SAFETY ANALYSIS [0SA]

OSA #
TITLE

RESPONSIBLE ORGANIZATION

General Hazard Review & Control

Basic Job Steps Potential Hazard Hazard Control
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APPENDIX D
H&SE - OPERATIONAL SAFETY ANALYSIS [OSA] REVIEW SHEET

NAME DISCIPLINE BLDG. EXT.  PAGE
[Team Leader] HSE AREA ENGINEER

Criticality Engr.

Environ. Mgmt.

Health Physics

Industrial Hygiene

I &S SE

Safety Analysis

Fire Department

OSA # OSA TITLE
AUTHOR EXT.

Review the attached copy of the subject OSA and indicate required
changes, additions, or your approval in the space below.

NO meeting is scheduled. Return comments by:

A Safety Team Review meeting IS scheduled for:[time/date] .
(bldg/room] to discuss the OSA and operation.
PLEASE PLAN TO ATTEND AND SUBMIT YOUR REQUIREMENTS.

2 2y 2 2 2 3 Ty 2t T r 2 P P T P 22 2 P 222 X2 TR SRR R R E S

*hdkkikhkhiikikikikkkitkkhiihitk

COMMENTS
[Use Reverse If Necessary]

SIGNATURE: DATE:
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1.0 INTRODUCTION.

Sampling methods used to collect hazardous wastes at the Rocky
Flats Plant comply with those described in Appendix I of 6 CCR
261 (40 CFR 261). Methods were chosen for their ease 1in the
collection of a representative sample, 6 CCR 264.13(b) (3) (40 CFR
264.13(b) (13)). Sampling location, matrix, container type and
size, and accessibility were taken into consideration when

assigning a sample method.

This appendix details sample collection methods, sample handling

and documentation, and sample shipment.

2.0 SAMPLING PIAR

2.2 Sampling Metbodology
This section presents a discussion of the general sampling

procedures for a variety of waste management units.

2.2.1 Containers
The term container is used here as self-supporting receptacles
designed for tramsporting materials. This includes drums and

other mobile receptacles as opposed to stationary tanks. EPA &

State regulations.

The method of sampling varies for containers depending on degree

of access to the waste. Ideally, several samples will taken from

C-2-1
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locations displaced both vertically and horizontally throughout
the container. Open top containers are sampled by the three
dimensional random sampling method. Closed containers with bungs
or restricted openings are sampled by the two dimensional
sampling method. If the container is found to have a multi-phase

liquid in it, each phase is sampled separately.

Access to the conmtainer is unlimited in bags, cardboard drums,
and open-headed steel drums. Two-dimensional random sampling is
used in this case for liquids, slurries, sludges, and solids from
powders to granules. This method involves dividing the top
surface of the waste into a grid, selecting grid sections using
random number tables, and sampling each selected grid point along
the entire vertical profile of the waste. The surface of the
container is divided into at least four equal areas. The grids
on the surface are numbered from left to right, north to south

when facing in a northward direction.

Open containers with non-granular larger solids such as Kimwipes
and rags, are sampled using a three dimensional random sampling
strategy. ‘The surface of the waste is divided into a grid as in
two dimensional razdom sampling. The height of the container is
divided into at lsast two imaginary levels from top to bottom.
Specific levels amd grid locations are then selected for sampling
using a random number table. Samples are taken in this manner

until the specified sample volume has been collected.

C-2-2
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Containers with small openings, such as drums with bungs, limit
sampling to the vertical plane. 1In this case a sample is taken
of the entire vertical profile of the waste at the point where
access is allowed. Samples collected from these containers is

representative if the waste is horizontally homogeneous.

J.2.2 Tanks

Tanks are considered toc be immobile waste containers and inclﬁde
above-ground and subsurface tanks and sumps (EPA and State
regulations). The obstacles encountered in obtaining a

representative sample from a tank are similar to those discussed

above in container sampling.

If the tank is open, the most representative set of samples is
obtained using the three dimensional. random sampling strategy
described in Section 3.2.1. However, if it is known that

vertical compositing yields a representative sample, two

dimensional random sampling is adequate.

Some tanks, such as very large open tanks or closed tanks, cannot
be sampled by the simple random sampling methods because access
restricts sampling to a portion of the tank. Where this Vis' the
case, sufficient samples are taken where physical constraints
allow to address any vertical heterogeneity of waste components
in the tank. This may be accomplished by composite sampling

from the outlet part of the tank as the tank is being emptied.

C-2-3
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The sampling devices used for tank sampling vary with the size of

the tank. Sampling equipment is discussed more fully in Section

3.2.

2.2.3 Process Streams

Solid or 1liquid waste samples are collected from the process
stream prior to comtainerization if they are combined with other
waste streams in the container or tank. In this case, a grab
sample is taken by immersion or scooping the waste at one point
in time. Samplimg at more than one point in time is only

conducted if process operations vary considerably over time.

2.2.4 Waste Piles

Waste accessibility, wusually a function of pile size, is an
important consideration in selecting a sampling methodology for
waste piles. A smaller pile that is not homogeneous or that

contains an unknown is sampled using the three dimensional simple

random sampling method.

2.3 Sampling Equipment

This section describes general items needed for sampling and
specific EPA approved equipment for sampling a number of waste
types. A general guide to the sampling equipment to be used for
each Qaste type is presented in  Table c-2-1. Sampling

methodologies and equipment may vary from the guide 1if those

C-2-4
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TABLE C-2-~7

MATRIX SPECIFIC SAMPLE METHODS

MATRIX ABBREVIATIONS SAMPLE METHOD

Aqueous aqu bailer, coliwasa, dipper, pour, pump,
thief, weighted bottle

Liquid lig bailer, coliwasa, dipper, pour, pump,
thief, weighted bottle

0oil cil coliwasa, dipper, pour, pump, sScoop,
thief

Sludge slu scoop, shovel

Solid sol grab (hand, tongs, tweezers),

scoop, tin snips

CONTAINMENT SAMPLE MFTHOD

Drum coliwasa, thief

Tank bailer, coliwasa, dipper, weighted
bottle

Process Stream or Pipe dipper

Waste Pile scoop, shovel

Bottle pour

C-2-5
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proposed are impractical. The decision to vary from these
recommended methods is made by the on-site project manager or

building supervisor.

2.2.1 General Items

General equipment is needed during a sampling event to record and
document sampling information, properly preserve samples, and
decontaminate the outside surface of sample bottles and

equipnment.

These items include:

- logbook, ink pens;

- watch;

- sample containers/labels;

- sample preservatives:

- stainless steel bucket for compositing during random
sampling;

- polyethylene sheeting;

- paper towels:

- HPLC/distilled water;

- pH meter/buffer solutions:

-,  beaker for field measurements;

- plastic squeeze  bottles for decontamination of
instrument probes;

- coolers with ice;

- wash bucket;

- rinse bucket:;

- alkaline detergent:

- brushes:

- plastic trash bags;

- methanol;

- tap water; and

- distilled water.

3.3.2 Composite Liquid Waste Sampler (cocliwasa)

-
The coliwasa is used to sample liquids or slurries contained in

drums, shallow tamks, pits and similar containers. It consists

C-2-6
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of a tube equipped with an end clcsure that can be opened while
the tube is submerged in the material to be sampled. A diagram

of the sampler is shown in Figure 2.3.

The procedure for sampling using a coliwasa 1is as follows:
1. Adjust sampler's locking mechanism to ensure the stopper
provides a tight closure. Open sampler by placing
stopper rod handle in the T-position and pushing the rod

down until the handle sits against the sampler's locking
block.

2. Slowly lower the sampler into the waste at a rate that
permits the 1level of liquid inside and outside the
sampler to remain the same. If the level of waste in
the sampler tube is lower inside than outside, the
sampling rate is too fast and will produce a
nonrepresentative sample.

3. When the sampler hits the bottom of the waste container,
push sampler tube down to close and lock the stopper by
turning the T-handle until it is upright and one end
rests on the locking block.

4. Withdrawv coliwasa from waste and wipe the outside with a
disposable cloth or rag.

Limitations of the coliwasa include difficulty in decontamination

and a prohibition on using the glass coliwassa to sample liquids

that contain hydrsfluoric acid.

A modification to the coliwasa described consists of a hollow
glass tube witha glass insert tube that acts like a stopper.
This coliwasa operates in a similar manner, where the glass
insert can be lifted off the bottom of the tube when submerged in
the material to be sampled. The advantage to this type of
coliwasa is that it is disposable, which eliminates the

possibility of crms contamination.

C-2-7
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FIGURE 2.3
COMPOSITE LIQUID WASTE SAMPLER

" T-Handle

" Locking
] Black

SAMPLING POSITION CLOSE POSITION
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2.2.3 Drum Thief

A drum thief consists of a hollow glass tube that can be used to
sample liquids in drums and shallow tanks. A thief operates on a
principle similar to a coliwasa. The procedure for sampling is
as follows:

1. Lower the sampler slowly into the waste so that the
level of liquid inside the tube remains the same as the
level in the waste receptacle.

2. When the sampler touches the bottom of the container,
place a thumb or stopper over the top of the tube to

seal.

3. Withdraw the thief from the waste and wipe the outside
with a disposable cloth or rag.

4. Place the bottom of the thief in the sample contaiper
and release the seal so that the waste in the thief
flows intn the sample bottle.

Like the coliwasa, a glass thief cannot be used to sample liquids

that contain hydrofluoric acid. One advantage of the glass thief

is that it is disposable which eliminates the possibility of

cross contaminatios.

2.2.4 Teflon Bailer

A Teflon bailer is useful in sampling deep tanks or sumps at
depth. The sampling methodology involves slowly lowering the
bailer to the desired depth, then raising the bailer and
collecting the sampler. Teflon is a fairly nonreactive material
and can be used I sample organic and inorganic liquids. The

bailer would not be effective for sampling slurries or very

viscous liquids.

C-2-9
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2.2.5 Weighted Bottle
This sampler consists of a glass or plastic bottle, sinker,
stopper, and a line that is used to lower, open, and raise the
bottle. The procedure to be used is as follows:

1. Assemble weighted bottle sampler.

2. Lower the sampler to directed depth and pull out the
bottle stopper by jerking the line.

3. Allow Dbottle to fill completely as evidenced by
cessation of air bubbles.

4. Raise sampler, cap, and wipe off with a disposable
cloth. The bottle can serve as a sample container.

Prior to sampling using the weighted bottle, the wastes must be

characterized enouwgh to ensure that the waste will not corrcde

the sinker, bottle holder, or line.

2.2.6 Dipper or ladle

A dipper consists of a glass or plastic beaker on the end of a
metal or plastic pole that is used as the handle. The dipper
will be used to sample liquids and slurries in tanks that cannot

be sampled using anmy of the previous methods.

The ladle is similar to the dipper, with a shorter handle. It
will be used to sample more shallow process tanks and machine

reservoirs The procedure for using either device is as follows:

1. Assemble dipper or ladle by placing beaker in clamp and
fastening shut.

C-2-10
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2. Turn the device so the mouth of the beaker faces down
and insert into waste material. Turn beaker right side
up when dipper is at desired depth. Allow beaker to
fill completely as shown by the cessation of air
bubbles.

3. Raise dipper or ladle and transfer sample to container.

Guidelines to be msed in dipper and ladle sampling include not
using a nonfluorocarbon plastic beaker to sample wastes con-
taining organic material and not using a dipper with a glass
beaker to sample wastes with a high pH or wastes that contain

hydrofluoric acid.

2.2.7 Scoocp
Scoops and shovels are used tc sample granular or powdered
material in bins, shallow containers, and sludges. Sampling with

a scoop involves obtaining a full cross section of the waste

material.

2.2.8 Pour
Wastes contained in bottles, glass or polyethylene, are poured
directly into sample collection containers. Depending on "mouth”

size of the bottle a funnel may be necessary.

2.3 Equipment Decontamination
Equipment is decontaminated after each use to minimize cross
contamination between samples. A decontamination station is set

up outside of a Imilding prior to beginning sampling in that

C-2-11
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building. Polyethylene sheeting forms the base of the
decontamination area, which includes a detergent wash, tap water
rinse, methanol rinse, distilled water rinse, and drying area.
The equipment is washed by brush with an alkaline detergent,
rinsed with tap water, rinsed with methanol, rinsed with
distilled water, and dried with paper towels. Spent
décontamination solutions and rinse waters are containerized and
stored at the Rocky Flats site. The waste solutions are treated
onsite by Rockwell in their process waste system. The paper
towels used for drying decontaminated equipment are disposed of
with the sanitary trash onsite. Appropriate disposal of the

solutions are determined after review of the sample analysis

data.

3.0 SAMPLE HANDLING AND DOCUMENTATION

This section describes procedures for sample handling and docu-
mentation from sample collection through receipt by the labora-
tory. 1Involved are discussions on:

1. Sample tracking system:;

2. Organizational structure for sample documentation;

3. Sample identification and collection:; and,

4. Documentation and chain-of-custody.

3.1 Sample acki System

A computerized system has been developed that provides complete
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documentation of sample custody from sample collection through
receipt of the samples by the laboratory. The system is capable
of logging daily receipt of samples, recording field details on

individual samples, and chain-of-custody.

3.2 anj iona cture for Sample Documentation

On a daily basis the Sample Coordinator determines the number and
location of samples to be collected for that date and assigns
these tasks and sample numbers to the field sampling crew. The
Sample Coordinatesr specifys proper sampling devices, sample
container types, and preservation methods consistent with the

analysis plan for the project.

The field sampling crew leader is responsible for recording
sampling activities in detail in a field logbook and maintaining
custody of the samples until they are packaged for off-site
shipmeﬁt or delivered to the on-site laboratory for extraction or
analysis. Lab personnel enter data into the computer tracking
system from the field logbooks at the end of each day. The
sampling crew leagter and lab personnel review data input and data
reports for accwracy prior to packaging and shipping samples.
Off-site shipping records are recorded by the 1lab personnel

entering data whem necessary.

3.3 Sample Collection, Decontamination., and Identification

Sample collection follows the methods and procedures described in
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Section 3. The specific methods and equipment used are different
for each type of sample collected. These methods are subject
to change if additional information on the waste streams or
possible sampling access becocmes available. The decision to
change sampling methods or analyses is made by the Sample

Coordinator or field crew leader.

To protect sampling and laboratory personnel from potential
exposure to possible hazardous or radiocactive contaminants, all
samples are decontaminated prior to packaging. After each sample
is collected, sample containers are washed on the exterior with a
detergent, rinsed with tap water, and dried with paper towels.
Decontamination solutions and rinse waters are containerized and
stored with the eguipment decontamination solutions. These solu-

tions are disposed by Rockwell International in the process waste

treatment system.

The data and time of collection and the sampler's initials are be

entered on a preprinted bottle label that contains the following

information:
1. The site name;
2. A unique sample identification number:
3. Laboratory destination;
4. Matrix;
5. Analyses requested; and

6. Time of sample collection.
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Al of this information is entered into the sampler's notebook,

along with the chain of custody number.

3.4 Radiological Screening of Samples

Samples from uranium buildings are screened for depleted uranium
content. Samples from the PSZ area are screened for plutonium
and americium content. The screening is performed prior to
moving the samples from the point of generation, if the content
is expected to be high, or prior to the samples.being received at
the laboratory. A small vial containing 30-50 ml of the sample
is analyzed using a lithium drifted silicone detector [SI(Li)]
and a multichannel analyzer. The plutonium concentration is
determined from the 17.2 keV 1 x-ray photo-peak. The americium
concentration is determined from the 50 keV photo-peak. Uranium
concentrations are determined using either a pancake Geiger-

Mueller detector and scaler or from the 16.2 keV Thorium L x-ray

photo-peak on the Si(Li) systen.

3.5 Documentation and Chain-of-Custody
Field notebooks provide the means for recording and documenting
all data collectimg activities performed at a site. As such, en-

tries is as descriptive and detailed as possible, so that a
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particular situation may be reconstructed without reliance on the

collector's memory.

Field notebooks are bound, with consecutively numbered pages.

Each notebook is identified by a number assigned by the project

manager.

The cover of the motebook contains the following information:

o Person or organization to whom the book is assigned;

o Book number:;
o Project name;
o Start date; and,

o End date.

At the beginning of the field investigation entry, the following

information is recorded:
o The date and start time:;
o All field personnel present;
o Level of personal protection used on-site; and,

o The signature of the person making the entry.

All field measurements made and a description of the samples
collected is recorded. All entries are made in pen; no erasures
is permitted. If an incorrect entry is made, the data is crossed
out with a single strike mark and initialed. Entries are
organized into easily understandable tables where possible. Any

significant observations is also be recorded.
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At each station where a sample is collected or a measurement
made, a detailed description of the location of the stations is
recorded. All eguipment used to make measurements is also
identified by preassigned equipment numbers and calibration of
that equipment decumented. All equipment is calibrated per the
equipment instructions. The equipment used to collect samples is

noted, along with other information related to the sample effort,

such as:
o The time of sampling:;
© Sample description:
o Detailed information on the sampling procedure used;

o Number and volume of containers.

Sample numbers are assigned prior to sampling. Duplicates, which

receive separate sample number, are noted under sample

description.

The day before sample collection, the Sample Coordinator or his
designee contacts the data management person at the on-site 1lab
and 1lists the samples to be taken the following day. The
sampling crew arrives at the on-site lab the morning of the
sampling and picks up bottles, bottle labels, and a chain of
custody form listimg the samples to be collected that day. The
bottle 1labels are affixed to the sample bottles after sample
collection and decontamination of the outside of the bottles.

Any changes in =amples collected or analyses to be run are

C-2-17



C07890010526 Date: December 15, 1987
Revision No. 1
Appendix C

indicated on the chain-of-custody form in the field. All changes

are initiated by a sampling team member.

After collection, the samples are delivered to the on-site
laboratory trailers by sampling personnel and logged into the
computer tracking system by laboratory personnel. The field
sampling crew leader and laboratory personnel also input
pertinent field information for unique samples into the tracking
system. Both of the duplicate chain-of-custody records are
signed by the field sampling crew leader. The original custody
record is maintaimed at the on-site laboratory. The duplicate
custody record is bound in a permanent binder and kept in the

Sample Coordinator's office onsite.

3.6 Packaging, Marking, Labeling for Off-Site Shipping

Samples destined for off-site shipment are prepared in accordance
with U.S.D.0.T. regulations. All samples collected during the

sampling program are considered hazardous materials samples and

are handled accordingly.

If the material in the sample is known or can be accurately
identified, it is packaged, marked, labeled, and shipped
according to the specific instructions for that material, as

detailed in the ¥.S.D.0O.T. Hazardous Materials Table 49 CFR
172.101.

For samples of Mzardous substances of unknown content, the
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appropriate transportation category is selected through a process
of elimination from the attached Table <C-2-2. While it is
probable that most unknown hazardous materials samples collected
will not contain radiocactive materials or "Poison A" materials,

it is essential that the following gradient hierarchy be

considered.

If radiation survey instruments demonstrate, or reasonable
probability exists, that the unknown hazardous sample is
radiocactive, the appropriate U.S.D.0.T. shipping regulations for
"radioactive materials" must be followed. If radioactive
material is eliminated, it must then be considered that the
sample contains "Poison A" materials. U.S.D.O0.T. defines "Poison
A" as an extremely dangerous poisonous gas or liquid or such a
nature that a very small amount of gas, or vapor of the 1liquid,
is dangerous to life. Most "Poison A" materials are gases and
would.not be found in glass or drum-like containers. Based upon

information available, a judgment must be made whether a sample

from a closed container is a "Poison A."

If "Poison A" is eliminated as a shipment category, the next two
classifications are "flammable" or "nonflammable" gases. Since
an open container is not expected to contain a significant amount
of gas, "flammable liquid"” is the next applicable category. With
the elimination of "radioactive materials", "Poison A",

"flammable gas®™, and "nonflammable gas", the sample can be
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TABLE C-2-2

U.S.D.O.T. HAZARDOUS MATERTALS CLASSIFICATION (40 CFR 173.2)

8.

9.

10.

11.

12.

13.

14.

15.

16.

LISTED IN ORDER TO DESCENDING HAZARD

Radiocactive Xaterial
Poison A

Flammable Gas

Nonflammable Gas

Flammable Liguid

Oxidizer

Flammable Solid

Corrosive Material (Liquid)
Poison B

Corrosive Material (Solid)

Irritating Material

Combustible Liquid (in containers having capacities exceed-
ing 110 gallons)

ORM-B (other regulated materials - Series B)
ORM-A (other regulated materials - Series A)

Combustible Liquid (in containers having capacities of 110
gallons or less)

ORM-E (other requlated materials - Series E)
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classified as "flammable liquid" and shipped accordingly. These
procedures also suffice for shipping any other samples classified

below flammable liguids in the U.S.D.0.T. classification table.

For samples containing unknown material, other classifications
listed below flammable liquid are generally not considered. In
order to eliminate classifications which appear below flammable
liquid, a flashpoint test is required. Flashpoint testing is

impractical and possibly dangerous.

Thus, unless the sample is known absolutely to be a material or
have a classification which is classified below flammable ligquid,

it is considered a flammable liquid and shipped as such.

Applying the wo:ﬁ "flammable liquid" to a sample does not
necessarily mean that it is in fact flammable or liquid. Rather,
it prescribes the class of packaging to be used pursuant to
U.S.D.0.T. regulations. This 1is permitted under CFR  Part
172.402h. As a matter of practice, all hazardocus samples are

shipped as flammable liquids unless a higher hazardous materials

classification applies.

The following instructions shall apply for shipment of a

flammable liquid by cargo carrying aircraft, rail car, or other

common carrier.

- Collect the sample in a glass or polyethylene container
no larger than 16 fluid ounces with a nonmetallic,
Teflon-lined screw cap. To prevent leakage, fill the
container mo more than 90 percent full. If an air space
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in the sample container would affect sample integrity
(for example, the case of a VOA vial), place that con-
tainer im a second container to meet the 90 percent
requirement.

Seal the container and place in a 2-mil thick or thicker
polyethylene bag, one sample per bag. Seal the bag.

Place the sealed bag inside metal can and cushion it
with enough noncombustible, absorbent material (vermicu-
lite, for example) between the bottom and sides of the
can and bag to prevent breakage and absorb leakage.
Pack one bag per can. Use clips, tape or other positive
means to secure can lid.

Place one or more metal cans into a strong outside
container such as a picnic cooler or a U.S.D.O0.T. ap-
proved fiberboard box. Surround cans with
noncombustible, absorbent, cushioning material for sta-
bility daring transport. Total sample volume in the
picnic cooler or fiberboard box shall not exceed ten
gallons. A separate air bill and shipping declaration
must be processed for each container or combination of
containers such that the total sample volume on any air
bill will not exceed ten gallons.

Include the chain-of-custody record, properly executed,
in the outside container.

The following instructions shall apply for 1land shipment of

sample-by car or truck (not by common carrier).

The instructions above for flammable 1liquids shall
apply.

Sample comtainers are firmly secured such that they will
not bounce against sides of the vehicle during transit
or in the event of an accident.

Limit shipments to 1,000 pounds or less. Under 1,000
pounds, there are no placarding requirements [40 CFR
172.504(c)(1) ].

Generally, in marking and labeling of samples classified as

flammable liquids, wse abbreviations only where specified.
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Place the followimg information on each paint can:

- Laboratory name and address.

- "Flammable Liquid, NOS UN1993." The designation "NOS"
means "not otherwise specified." Use an approved D.O.T.
label.

- "Dangerous When Wet" must be used if the material is
water reactive.

Information placed on cans shall also be placed on at least one
side of the outside shipping containers. If labeling is placed
on more than one side, it must be affixed to all visible sides.
"Cargo Aircraft Only" must be used on all outside shipping
containers. Print "Laboratory Samples" and "This End Up" or
"This Side Up" on top of the outside shipping container. oOutside

. containers must also contain the state "Inside packages comply

with prescribed specifications." Put upward pointing arrows on

all four sides of containers.

Shippir}g papers must be provided for shipment of all samples
(including those land carried by rental or persocnal car). A
complete bill of lading and signed certification statement should
be included. The following information should be included on the
form in the order listed here:

- "Flammable Liquid, NOS UN1993."

- Net weight or net volume (weight or volume may be abbre-
viated) jmst before or just after "Flammable Liquid, NOS
UN1993."

- "Limited Quantity" (or Ltd. Qty.).

. -~ Further descriptions such as "Laboratory Samples” are
allowed if they do not contradict required information.
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Urknown hazardous material samples classified as flammable
liguids or solids should be transported by rented or common
carrier truck, railroad, or express overnight package services.
They should not be transported by any passénger-carrying air

transport system.

4.0 UaA ASSURANCE/QUALITY CONTROL
The Quality Assurance Manager (QAM) is responsible for ensuring

that the following procedures are implemented during the sampling

progran.

4.1 Sample Collection for COuality Assurance

4.1.1 Trip Blanks

A full 'set of sample glassware anﬁ/oglastic containers are filled
with laboratory grade water prior to beginning sampling each day,
taken to the sampling site, and submitted for analysis for all
parameters listed for the samples collected that day. The pur-
pose of this sectimm is to detect containment contributions from

the glassware, and/or plastic containers.

4.1.2 Field Blanks
Aqueous field blanks are prepared onsite each day sampling takes

place. The field blanks are prepared by pouring laboratory
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grade water through sampling equipment simulate collection of an
agqueous sample. Field blanks are collected, filtered,
containerized, preserved, decontaminated, and shipped as if they
were environmental samples. One field blank is prepared each day
for each liquid sample collection method used. Samples are ana-
lyzed for parameters in the Hazardous Substance List to screen

for cross contamination during sample collection and handling.

5.1.3 Duplicate Samples

Ten percent (10%) of the waste stream samples collected are
sampled twice to provide duplicate samples. The Sample
Coordinator determines which waste streams will be sampled in
duplicate and assigns unique sample numbers to the duplicate sam-
Ples. The duplicates are collected and handled as separate
samples, with decontamination of equipment between duplicates.
The duplicate are used as an indicator of the representativeness

of the éampling and procedure.
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APPENDIX C-2-A
HAZARDOUS SUBSTANCE SAMPLES

Packaging, Marking, Labeling, and Shipping
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APPENDIX C-2-B

SHIPPING OF RADIOACTIVE MATERTALS

From: THE BEALTH PHYSICS AND RADIOLOGICAL I:IANDBOOK
Bernard Schleien and Michael S. Terpilak
Nucleon Lectern Associates, Inc., 1984.



Shipping of Radicactive Materials

This chapter i{s intended to be a comprehensive guide to the more
prominent and basic regulatory requirements for the safe transportation of
radicactive materials. Information 1s included on the shippers’ require-
ments for limitation of activity content of packages, packaging, labeling,
shipping documentation and control of radfation and contamination.

Basic guidsnce also is included on the handling of transport incidents
and energencies during the transport of radicactive msaterials.

The tables and {llustrations in this chapter are directed toward the
practical. The references listed in the bibliography are extensive, and
should be consalted for a more decailed discussion of the information in
this chapter. A great deal of the basic information contained herein is
based on s Federal USDOT training publication which reviews the transport
regulations for radioactive materisl. (Pamphlet "A Review of the DOT
Regulations for Transportation of Radiocactive Material,” Revised Fall
1983)



o

Table 12.1 Regulatory Organizations And Sourcss

Statutory authority to regulate safety {n the transport of radicactive
materials is vested principally in two Federal Agencies -—— the U.S. Deparc-
ment of Transportation (DOT) and the U.S. Nuclear Regulatory Commission
(NRC). The U.S. Pestal Service also has established rules for certain very
small mailable quamtities of radiocactive material. Pursusat to the Trans-
portation Safety At of 1974 ("Transportation Safety Act of 1974", as
amended, Public Lax 93633, 88 Stat. 2156, 49 USC 1808, Jan. 3, 1975) and
earlier legislatiow, (The Department of Transportation Act of October 15,
1967, Public Lav 0%.670 Stat. 937, 49 USC 1657) the DOT {s the Federal agency
charged vith the overall responsibility to regulate shippers and carriers of
all types of hazarious materials in interstate and foreign commerce. Under
its authority of the Atomic Energy Act of 1954 ("The Atocaic Energy Act of
1954," as amended, Public lLaw 83-703, 68 Stat. 919, 42-USC Chapter 23) and
the Energy Reorgaxization Act of 1974 (“Energy Reorganization Act of 1974,"
ss amended, 42 USC 5841), the NRC regulates the use, possession and transfer
(including transpartation) of licensed byproduct, source and special nuclear
naterial.

In certain Agreement States*, the state regulates the use, possession
and intra-state transportation of byproduct and source materials licensed dy
the state. Cocmoa and contract carriers hovever are exespted from licensing
to the extent that they possess, transport or store licensed material
delivered by a licensee for transport. Because of the overlapping and dup~
l1icative authority to regulate transport of radioactive saterials, the NRC
and DOT have accoxplished a written Memorandum of Understanding, ("Trans-
portation of Radisactive Materials; Memorandum of Understanding”, Federal
Register, (44 FR 38690), July 2, 1979), intended to avoid duplicative effort
and conflicts.

Table 12.1. Sources of Federal Regulations
Transportation of Radicactive Materials

Title 49 Departmemt of Transportation's Hizardous Materials Regulations, (49
CFR Part 100-77 "Hazardous Regulations" of the US Department of
Transportation, Revised as of Oct. 1)

Parts 190-177 and 178-179.

Main Headings

49 CFR 106 = Rulemaking Procedures

49 CFR 107 - Hazardous Materials Program Procedures

49 CFR 17! - General Information, Regulations and
Definitions

#States whick have entered into an agreement with the NRC pursuant to
Section 274 of the Atomic Energy Act of 1954, as amended, under which the NRC
has relinquished to such States the majority of {ts regulatory authority over
source, byproduct, and special nuclear materials in quantities not sufficient
to form a critical mass.



Table 12.1. Sources of Federal Regulations

Transportation of Radioactive Materials
(continued)

49 CFR
49 CFR

49 CFR
49 CFR
49 CFR
49 CrR
49 CFR

1n2
In

124
175
176
177
178

- Razardous Materials Table and Hazardous
Materials Communications Resgulations

- Shippers-General Requirements for Shipments

and Packagings

Carriage by Rail

Carriage by Adrcraft

Carriage by Vessel

Carriage by Public Highway

Shipping Container Specifications

Title 10 U.S. Nuclear Regulatory Commission (10 CFR Part 71, "Packsging and
Transportation of Badiocactive Material.” Revised annually as of January 1)

10 CFR

n

-~ Packaging and Transportation of Radiocactive Material

Ti{tle 39 Postal Service (US Postal Service Publicastion Bo. 6, Dec, 1975

“"Radicactive Material, as amended by US Postal
Bulletin, June 30, 1983, pages 2-5.)

Domestic Mail Manual, U.S. Postal Service Regulations, Part 124.
(Postal Begulations for Transport of Radicactive Matter are
published in U.S. Postal Service Publication #6, Decesber 1975 and
in the C.S. Postal Manual and {n the U.S. Postal Manual.)




Table 12.2 Definition of Radiocactive Material

For purposas of transportation, radiocactive materials having a specific
activity not exceeding two nanocuries per gram (0.002 wCi/gm) are not subject
to regulation in transportation. This is, however, s "de minizus" level
vhich applies only to transportation. For purposes of licensing during use
and possession, such materials may still be subject to regulation by NRC or
an Agreement State.

Safety during the transport of radicactive material is achieved
principally by the use of proper packaging, considering the type, quantity
and form of the material, and by limitation of the level of radiation from
the material. Muck less reliance is placed on operational or carriers
controls. In establishing the proper type of packaging and activity content:
limitation vithin the package, the following factors must therefore be con-
siderad:

a. the type of material, e.g., the radionuclide;
b. the quantity of radiocactivity; and
c. the form of the material, e.g., whether in:
1. Special form; or
2. Norzasl (non-special) form.

Special Form and Normal Forms of radicactive material are illustrated in
Figure 12.1.

Table 12.3 Quantity Limits and Packaging

After considering the type, quantity, and form of the radicactive
material, the appropriate packaging and limicationof the activity content of
such packaging can then be established. Packaging types generally fall
vithin one of the following broad types:

Type A (Figure 12.2)
Type B (Figure 12.2)
Excepted or exempt
Strong Tight



Table 12.4 AIIA2 System for Limiting Package Activity Content

Prior to July 1983, the regulations utilized a "transport group” system
to establish activity contenct limits of packages. Under the old system, each
radionuclide vas assigned to one of seven transport groups. The activity
14ait of that material in normal form was the limit for the group, vhich vas
based on the most radicactive member of the group. For special form
materials, the Type A limit wvas cthe same for all nuclides —- 20 curdes.

After the AllA system each radionuclide is assigned an Al and A, value. The
A lipit, based“on external radiation considerations is the type i limit for
that nuclide in special form. The A, limic, based on radiotoxicity, is its
limit in Type A pskaging, vhen in nSrmal form. The A /A, values are used to
derive limits for excepted (limited) quantities, radioactive articles
(devices), and low specific activity (LSA) materials. Quantities exceeding

or A, are Type B. The table below lists typical Al“‘Z limicts for several
common %uclidu.

Table 12.4 Examples of A1/A2 Limits

Symbol of Element and A, (CY) A, (C1)
Radionuclide Element Number (Spcclal Form) (Nordal Form)
e Carbon (6) 1000 60
137, Cestum (55) 30 10
P Molybdenum (42) 100 20
23‘50 Uranium (92) 100 0.2
226, Radium (88) 10 0.0
201g, Lead (82) 20 20
239?\; Plutonium (94) 2 0.002
3 Sulfur (16) 1000 60
60, Cobalt (27) ? 7
905: Strontium (38) 10 0.4
Z“An Anmericium (95) 8 0.008
192

Ir Iridium (77) 20 10




Table 12.5 Types of Packaging

Figure 12.2 s an illustration of "Typical Type A Packaging Schemes.”
Type A packaging is that vhich must be designed in accordance with the
applicable genersl packaging requirements as prescribed in the regulations
(Sections 173.24, 173.411, 173.412), and vhich must be adequate to prevent
the loss or dispersal of its radiocactive contents and to maintain ics
radiation shieldisg properties {f the package is subjected to normsl con-
ditions of transpsst. The regulations prescribe (Section 173.465) the per-
formance criteria to simulate normal and rough handling conditions of
transport. Typically, the Type A packaging prescribed in the regulations is
the performance-based DOT Spec. 7A (Section 178.350) Type A general packaging
for which each shipper must make his own assessment and certification of the
particular package design against the performance requirements. The
regulatory framewsrk, therefore, provides for the use of Type A packaging
without prior speeific approval by DOT of the package designs via the use of
DOT Spec. 7A perfermance specifications. Additionally, foreign-sade Type A
packages are acceptable internationally, provided they are so marked as Type
A and comply wvith the requirements of the country of origin. It should de
noted that the shipper of each DOT Spec. 7A 1s required to saintain on file
for at least one year after the latest shipment, and be prepared to provide
to DOT a complete certification and supporting safety analysis demonstrating
that the construction methods, packaging design, and materials of comstruc~
tion are in compliance with the specification (see Section 173.415). The
information in this file must show, through any of the methods given in
Section 173.461, that all the requirements of Sections 173.24, 173,463 and
173.465 are met. The file must also relate the contents of the package(s)
being shipped to the contents which were used for testing purposes.

Except for s limited number of specification Type B packagings (e.g.,
DOT~6M) described in the DOT regulations, all Type B package designs require
PRIOR APPROVAL of the U.S. Nuclear Regulatory Commission or Department of
Energy (DOE). (See Section 173.471 for standard requirements and condicions
pertaining to NRC approved packages and Section 173.7 for DOE certified
packages.)

"Type B Packages,” "Highway Route Controlled Quantities,” and "Fissile
Radicactive Materials” present more unusual and specific probleas for
packaging and carrier’s operational controls. These materials are
additionally comtrolled by the specific packaging scandards as promulgated by
the Nuclear Regulatory Commission in Title 10 CFR Part 71. Operational and
administrative requirements for "highway route controlled quantitiss”
(formerly called "large quantities™) are prescribed in 173.403 and 177.825.



Type B Packaging (see Figura 12.2), must meet the general packaging
requiremencs and all of the performance standards for Type A packages. In
addition, it must withstand certain serious accident damage test conditions.
After the tests, there must be only limited loss of shielding capability and
essentially no loss of containment. The performance criteria which the
package designer msst use to assess Type B packsging against these
empirically established accident damage test conditions of tramnsport are
prescribed in the Ruclear Regulatory Commission regulations (10 CFR 71.73)
and include the following:

1. A 30-foct free drop onto an unyielding surface.

2. A puncture test vhich is a free drop (over 40 inches) onto a
six-inch diameter steel pin.

3. Thermal exposure at 1,475°F for 30 minuces.

4. Water imsersion at 3 ft. depch for eight hours (for fissile
saterials packaging only).

S. Water {mmersion at 50 fr. for eight hours.

Table 1.6 Limited Quantities, Instruments and Articles

The A, and A! values are also used as a basis for defining the package
quantity limits f3r limited quantities and both the item and package limits
for radicactive iastruments and articles, as illustrated below. Packages
containing materials within these quantity limits are excepted from some of
the requirements shich apply to Type A packages. These exceptions include
pot having to provide specification packaging, shipping papers, certifica-
tion, marking or labeling. However, there are a number of conditions which
the limited quantity, instrument or article must meet. They include:

1. Activity limits per package and, if appropriate, per instrument or
article;

2. The satsrials must be packed in strong, tight packages that will
not laak ANY of the radfoactive material during conditions normally

incideme to transportation;

3. The raifation level at sny point on the external surface of the
package cannot exceed 0.5 millires per hour;

4. The extarnal surface of the package must be free of significant
Temovable contamination;

5. For insruments or articles, the radiation level at & inches from
any paint on the surface of the unpackaged instrument or article
may ncg exceed 10 willirem per hour; and

6. A prescyibed description of the contents on a document which is in
or om the package or forwarded wvith it.



Tadle 12.6

Limited Quantities, Instruments and Articles (continued)

p—

Nature of Confem:'-, Instruments and Articles Materiais
MAstrument "
and article limits= Package limits Pockaoge limits
| ~irey
. -2 -3
Special form 10 Al A‘ 10 A‘
Other forms 10-2, A, 1073,
quids
Tritiated water .
< 0.1 Ci/titer - - 1,000 curies
0.1 Ci to 1.0 Ci/l 3 - 100 curies
> 1.0 Cilliter L - | curie
Other liquids 10-3a, 10-'a, 10-%,
Lsases
Tritium?/ b0 curies 200 curies 20 curies
Special form 10734, 10-2a, 10734,
" Other forms 10'3A2 !0'2A2 IO'3A

1/ For mixture of radionuclides see Section 173.433(b).

2/ These valuas also apply to tritium in activated luminous paint and
tritium absorbed on solid carriers.

Refer to Secrions 173.421 through 173.424 for the coamplets requirements
pertaining to these materials.

The U.S. Postal Service has revised its rules (U.S. Postal Service
Publication No. 6, Dec. 1975 as amended June 30, 1983.) for mailable radio~
sctive materials. The zmailable amounts of material sre nov (since July 1983)
one-tenth the valses listed above. Other additional restrictions apply to
mailable materials and the Postal Regulations should be consulted for
complete specifications. -




Table 12.7 Llow Specific Activity (LSA) Materials

The levels of radicactive materials packaging and methods of limicing
sctivity contents doring transport, as described previously except for the
“"deminizus” definition of .002 uC{/gm all have one common characteristic,
e.g., limitation by total activity content of the package. There is another
extremely important transport classification for radicactive materials, e.g.,
"Lov Specific Activity", or "LSA" which is controlled and limited principally
on s specific activity, e.g., activity per unit of weight basis.

Historically the LSA category was originally developed and premised on a
basis of imposing less stringent packaging and shipment requirements on
radiocactive materials deemed to pose such less risk and vere presumably
"{nherently safe”. The categories of LSA have generally included solids,
1{aited eicher on the specific activity basis or by name, tritiated water and
surface contaminated objects. Looking at the most significant of these
categories further; f.e., solids:

Solid LSA materisls are limited to those in which the activity must be
essentially uniforaly distributed and in which the estimated average concen-
tration per gram of material does not exceed:

1. 0.000]1 millicurie of radionuclides for which the A, quantity is not
more thaz 0.005 Curies;

2. 0.005 millicurie of radionuclides, for which the A, quantity is
gors tha 0.05 Curies, but not more than 1 curie; gr

3., 0.3 milllcurie of radionuclides for which the Az quantity is more
than | acrie.

In the origizal derivation of LSA limits for solids in the international
regulations, inhalation of dispersed airborne material wvas considered, and
for modeling pyrpsses it was assumed that the airborne materisls at s very
dusty (10 mg/m”) toncentration was inhaled at the breathing rate of 2 m"/h
for e one-half hoer exposure resulting in a 10 mg uptake. Litzle reliance
was placed therefore on packaging requirements per se. Xore recently, the
wodeling and assuxptions for solid LSA materials have been under extensive
reexanination by IAEA 25 well as DOT/NRC. It is anticipated that in the
future proposed changes to LSA requirements will be published, aimed
principally at esablishing more realistic models so as to control hazards of
beta-enitting as well as Gamma-emitting materials. 1t is likely that future
tegulations for LSA may include limitacions on activicty of such materials in
packages, as vell as more precise packaging prescriptiocns.

Solid LSA wastes include & very wide range of fuel cycle, industrial and
institutional vastes; contributing s major porticn of the materials which are
transportad from waste generator facilities to the commercial low level wvaste
burial sites.

Shipment Requirewents for LSA Materials

Under the DUT regulations ip 49 CFR, the specific shipment requirements
for LSA zaterisls depend upon the type of vehicle involved in the shipument:

o Nonexclusive use shipments -~ "essentially Type A pachps"

The first method, "nonexclusive use” transportation, requires thst the
naterial de tramported in essentially s Type A package. "Essentially a Type




A" package means a package that wust survive the physical tests, such as the
drop and compressiam tests for Type A packages -~ but which 1s expected from
some of the general Type A requiresents. The actual test requiresents are
found in Section 173.465. Although the packages are excepted from certain
design requirements, their integrity must be equal to s Iype A.

° Exclusive use - "strong, tight package"

LSA materials which are transported by conveyances assigned for the
"exclusive use” of the consignor may be shipped in packages that are of less
rigorous constructisn. Users of the exclusive use provision MUST ENSURE that
there vill be no lseding or unloading of the material except under the
direction of the camsignee or consignor. The limitation on loading and
unloading, plus the requirement that the material be in exclusive use, safely
allows the exceptim from certain packaging test requirements. Exclusive use
LSA, therefors, is alloved to be made in the so-called "strong, tight
package."

There are no specific test requirements for the strong, tight packages.
Hovever, & performance criteria must be met — chere can be no release of
radioactive content during transportation and like any ccther package of
hazardous material, the requirements of Section 173.24 must be met.
Materials vhich are consigned as exclusive use LSA shipmencs MUST have the
packages marked "Radiocactive LSA."™ And the vehicle on which they are being
transportsd MUST te placarded with the RADIOCACTIVE MATERIAL placard.

Certified Type A Packages for LSA

In genarsl, mproval of Type A package designs, by a regulatory sgency
1s not usually regsired. The shipment of Type A quantities of radicactive
material {s more frequently made in designs conforming to DOT Specification
7A. This specificstion is based solely on the performaance test requirenments
of the regulations. Shippers utilizing such packagings are however required
to maintain documeatation of the results of their safety analyses of the
design against the regulatory criteria.

A major excepcion to the sbove involves shipments by USNRC licensees of
LSA materisls in zackages wherein the activicty exceeds s Type A guantity.
Ordinarily, under DOT regulations, LSA materials are not limited only on the
basis of specific activity of the material, and not on total package
sctivity. Hovever, due to the provisions of 10 CFR Part 71, the shipment of
LSA in packages ukere the quantity exceeds Type A requires the use of
certified Type A packaging. This certification 1s obtained by submittal of
an application which addresses the results of the evaluation of the package
agsinst the Type B conditions, e.g., normal conditions of transport.
Effectively therefore, Type B quantities of LSA material are required to be
in NRC-certified Jype A packagings. This exception is extremely important to
fuel cycle vaste shipment considerations. The NRC has certified several
dozen such Type A designs for LSA shipments. These are listed in the NRC
Directory of certified packages. (NUREG-0383 "Directory of Certificates of
Compliance for Raltcactive Material Packagings,” revised snnually in three
volumes). They emch are similar in design and appearances to Type B packages
(see Figure 12.2), but are not required to be subjected to the Type B tests.




Table 12.8 Filssile Radioactive Materials

In sdditica to consideraticas for the radicactivity content, a shipper
of radioactive saterials which are also fissile, 1i.e., capable of sustaining
& nuclear chain reaction, such as enriched uranium, plutonium, or U-233; must
take account in the packaging design certain additional requirements which
are intended to ensure against accidental nuclear criticality during trans-
port of the matarial. These specific criteria and requirements are addressed
in DOT and NRC regulations. Agsin, as in the case of Type B non-fissila
package designs, only e few "DOT Specification”™ packsges for fissile radie-
sctive materials are listed in 49 CFR, e¢.g., DOT-6L, DOT-6M, and DOT 20PF.
Other designs wiich have been specifically approved and cercified by NRC are
1isted in the MC Directory of Certified Packages. (NUREG-0383 "Directory of
Cerctificates of Compliance for Radicactive Material Packaging,” revised
annually in three volumes). For purposes of control of nuclear safety during
transport, each design is assigned ¢ "fissile Class™ number of 1, 2, or 3,
which is an indtcation of the degree of control to be exercised during trans-
port to assure nuclear safety of the shipment. These controls are listed in
the Tadle below

Table 12.8
SMdpment Controls for Fissile Radicactive Materials
(Section 173.455)

l. Fissile Cass 1 ~ Packages may be transported in unlimited numbers
(Transporz Index"is based only on external radiation levels).

2. Fissile Class 1] - Number of packages limited by aggregate maximum of
transport indexes of SO (50 unit rule). No single package may exceed a
transport index of 10. Transport index shall be based om criticality or
external zadiation level bdasis, whichever is most restrictive.

3. Fissile Cass II1 - Shipments of packages which do not meet the require=-
ments of Fissile Class I or II1. Controlled by specific arrangementcs
between the shioper and carrier. (See Section 173.457(b)).

Fxposure rate in mrem/h dt three feer from external surface of package.
Table 12.9 Radiation limits

The regulations set limits om the external radiation on packages and in
some cases on the vehicles transporting radioactive macterials packagss.
These limits, which depend upon whether the packages are transported as
non-exclusive use (mixed freight) or as exclusive use, are listed below:

Table 12.9 Radiation Level Limits (173.441)

Packages Tramported As Non-Exclusive Use:
At Surfae: 200 mrem/hour
At 1 seter from package surface: 10 mrem/hr.

Packages Tramsported As Exclusive Use
At pachage surface: 1000 wrem/hour (in closed transport vehicle only)
200 mrem/hour (un open vehicle)
At 2 meters (6.6 ft.) from lateral surfaces of vehicle: 10 area/hour
In occupled area of vehicle: 2 arem/hour
At outer surfaces of transport vehicle: 200 amrem/hour.

Table 12.10 Contamination Limits (173.443)

Regulatmey linits are also set for the allovable removable surface
contaminatiom on packages, as messured on wipe (smesr) samples. These limits
are listed delow:



Table 12.10 Removable External Radioactive Contamination Limits
Repoveble External Radiocsctive Contamination Limits

Maximus
perzissible limics

Contaminant 3 3
uCi/em dpm/cm

Beta~gsmma enitting radionuclides; all
radionuclides with half-lives less than
ten days; natural uranium; natural
thorius; uraniue=235; uranium-233;
thorius=~232; thoeium=228 and thorium-
230 vhen contaised in ores or physical 5
concentrates 10- 22

All other alpha exitting radionuclides 10-6 2.2

1n applying the limits of this table and the assessment of the surface
contamination of s package, sufficient measurements (vipes) must be taken in
the most approprise location of a package surface so as to yield a represen~
tative assessment of the non-fixed contamination,levels. Averaging of vipe
samples may be doas only within any given 300 em”™ area that is wiped. For
packages transported as exclusive use, the removable contamination should not
exceed ten times the levels prescribed here. Each transport vehicle used to
transport packages with these higher units must be surveyed after use.
Before release for other use, the vehicle must not be returned to service
until the non-fixed contamination levels meet the sbove limits.

Table 12.11 Communications Requirements

The regulatisns contain a number of "communications”™ requirements vhich
are intended to mnvey certain hazard characteristic information to package
handlers, carrier personnel, receivers, and the general public. These
requireaents inclnde warning labels, vehicle placarding, and shipping paper
descriptions.

Varning Labels (172.403)

Each package of radicactive material, unless excepted, must be labeled
on two opposite stdes, wvith a2 distinctive varning label. Each of che three
label types bears the unique trefoil symbol (Figure 12.3). The label alerts
persons that the package contains radioactive materiasls and that the package
may require special handling. A label with an all vhite background color
indicates that tie external radiation lavel is low and no special handling is
required. If the upper half of the label is yellow, the psckage sy have an
external radistim level or fissile properties requiring consideration during
transportstion. If the package bears a yellow label with three stripes, the
transport vehicle must be placarded RADIOACTIVE. Placarding is discussed in
more detail belom. The criteria vhich the shipper must consider in choosing
the appropriate Jabel are listed below:

Other package labels are illustraced in figures 12.4 and 12.5.

A vehicle placard is shown in figure 12.6 and its placement illustrated
in figure 12.7.

For all ladels, vercical bars on each label are in red. Each label is
diamond-shaped, four inches on each side, and has a black solid-line border
one-fourth inch from the edge. The background color of the upper half
(within the black 1ine) is white for the "1" label. It is yellow for the
¥11® and "111" Msbels.



Table 2.6
Radiocactive Materisls Packages lLabeling Criteria
Section 172.403

Transport Index® Radlation Level st Fissile Label »
(T.1.) Package Surface Criteria Category
(RL)
N/A RL £ 0.5 millirem per Fissile Class I White ~ I
hour (mrea/h) No Fissile Class
II or III
T.1.£ 1.0 0.5 mrema/h < RL < 50 Fissile Class 1, Yellov -~ 11
Fissile Class 11
vieh T.1. < 1.0,
No Fi{ssile Class 111
1.0 < 1.1, S0 mrem/h < RL Fissile Class 11 Yellow - II1

“‘h 1.0 L4 T.I-.
Fissile Class II

y Exvosure rate 4n mren/hat three feet from external surface of package.

b
Any package comaining a "Highway Route Controlled Quancity” (173.403) must
be labeled as Badicactive Yellow - III.

Table 12.12 Shipping Papers

Like any shipment of regulated hazardous materials in commerce, each
shipaent of rafiocactive material must be accompanied by a properly completed
and shipper—certified shipping paper (alsoc known as bill of lading, air bill,
cargo manifest, etc.) For limited quantities and excepted radicactive
articles, this shipping paper/certificate may be a specially worded notice
vhich may be i or on the package (i.e., packing 1ist), or separately sccom-
panying the skipment. The elements of information which must be included, as
spplicable, o2 shipping papers includes:

(1) Proper skipping name from Section 172.101;

(2) Hazard class (see Section 172.202(s)(2)), hazard class from Colusn 3,
Section J72.101, except vhen the hazard class is contained {n the
shipping nane;

(3) 1ldentifimaction number (see Section 172.202(s)(d) from Column 3A, Section
172.101):

(4) Net quantity of material by wveight or volume as stated in Sections
172.202(m (4) and (c). For most radiocactive materisls packages, it is
not required to l{st the veight or velume. The requirsments of Section
172.20340 provide better indications of potential hazards and controls
requirsd. These requiresents include the package contents as measurad
in curies and the transport index. A listing of wveight or volume
seasuremmts for radicactive materials is usually needed only for
establisidng transportation charges;

(5) Radiomeclide(s) contained in package (abbreviations are alloved). For s
mixture sf radionuclides, ouly those radionuclides vhich comprise 12 or
nore of ehe total activity in the package must be listed;



(6) Physical and dhemical form of material, or stacement that the material
1s "special farm" (if 1t s special form). A generic description of
saterial, suck as protain, carbohydrate, enzyme, or organic salt, is
suthorized {f exact chemical form is difficult to specify;

(7) Activity in caries (Ci), sillicuries (mC1), or microcuries (uCi). If
the package cmcains a "Highway Route Controlled Quantity," those wvords
must also be shovn on the shipping papers;

(8) Category of REDIOACTIVE labels applied to package;

(9) Transport indmm of the package if labeled RADIOACTIVE Yellow-II or
RADIOACTIVE Yellow-111;

(10) The informatism required in Section 172.203(d)(1)(vi) must be included
1if the shipmest is "fissile" radioactive material;

(11) The identification markings shown on the package wmust appear on the
shipping papex if the package is approvied and certified by the Nuclear
Regulatory Comission or the Department of Energy, OR is certified by
DOT or other Jational Coapetent Authority for internaticnal shipment.

(12) Other informstion as required by the mode of transportation or sudb~
sidiary hazard of the material. (See Section 172,203).

The regulatioss require that certain specific descriptive information
sust be included cx shipping papers. While there is no specificacion for
shipping paper forsst, the first three entries of the description sust be in
8 specific order (see above). Other descriptive informaction i{s allowed, such
as the functional description of the product. Howvever, other information
must not confuse o detract from the required descriptions of the hazardous
saterisls.

Table 12.12 .
Most Commmnly Used Shipping Names for Radicactive Material
(From Hazardous Materials Table, Section 172.101)

Radicactive Materisl, Limited Quantity, n.o.:.bc UN 2910
Radiocactive Material, Inscrumencs, and Articles UxX 2911
Radiocactive Materisl, Fisgile, n.o.s. UN 2918
Radicactive Materisl, Lov Specific Activity or LSA, n.o.s. UN 2912
Radiocactive Materisl, Special Form, n.o.s. UN 2974
Radicactive Materisl, n.o.s. UN 2982
Uranium Hexafluoride, Fissile (Contaiming more than i2

0=-2395) UN 2977
Uranium Hexsfluoride, low Specific Activity UN 2978

%3efer to Section 372.101 for other proper shipping naues.
bu.o.o. means "not othervise specified.”

“Underlined vords sre not part of the proper shipping name.



Figure 12.]1 Forms of Radiocactive Materials for Transport
From: A Reviev of the Department of Transportastion (DOT)
Regulations For Transportation of Radiocactive Material
(Suzmer 1980)

“Special Form” R.A.M. (173.403 (z) and 173.489 (a)

May Present a Diract Radiation Hazard if Released From Package, but
Little Hazard Due to Contamination

“Special Form®” RAM. May Be “Natural” Characteristic, i.e., Massive
Solid Mew, or “Acquired” Through High Integrity Encapsuiation

High integrity
Massive Encapsuiation
Solid Meta as a Sealed Source

Migh Integrity Weid
\ _@/ o
Stiiniess Steel " Capsule
Outer Capsule — Radi ope
o bigh integnty Weids

Normmal Form Radioactive Materiais 49 CFR 173.40%(s)

Norhal Form Materials May Be Solld, Liquid or Gaseous and Include any
Material Which Mas Nat Been Qualiifled as Special Form

Type A Package Limits are A; Values

Liquid In Bottie Within
Metal Container




Figure 12.2. Types of Packaging
(From A Review of the Departmeat of
Transportation (DOT) Regulations for
Transportation of Radicactive Materials
(Summer 1980))

Type A

All packaging design is directed at prevencing the releass of the
radiosctive cantents and damage to the radiacion shielding so that e
severs radiolsgical hazard will not develop. Because of the smaller
quantities of saterial permitted in Type A packages, accidents that
might cause dmage to such packages would not be likely to result in
serious radision hazards. Therefore such packaging must only withstand
moderate degees of stress. These include conditions of heat, cold,
reduced air pessure, vidbration, impact, water, drop, penetration, and
compression. The majority of radioactive material shipments are made in
Type A packags.

TYPICAL TYPE A PACKAGING

PACKAGE MUST WITHSTAND NORMAL CONDITIONS [173.398(B})
OF TRABSPORT ONLY WITHOUT LOSS OR DISPERSAL OF THE
RADIOACTIVE CONTROL CONTENTS.

FIBERBOMO 80X STEEL DRUM

TYPICAL SCHEMES
DOT SPECIFICATION 7A



Radicactive-White | A
(See §172.436) .

Radioactive-Yellow ill

(See §172.440)
Radficactive-Yeliow i

(S00 §172.438)

Figure 12.3 Labels Required on Exterior Package

Three differemt labels are used on packages for radicactive material
(see above). The required label is usually determined by the external
radiation lewl or, in some cases, the type and quantity of radionuclide
wvithin the patkage (see Ladbeling Criteria table). Package labels must
specify the mdionuclide (contents) and quantity (curies). In addition,
Yellov I1 and Yellow III labels contain the transport index, which is
equal to the maximum radiation level at 3 feet from the package or, for
packages conzaining fissile material, the degree of nuclear safety
control required.




Pigure 12.4 Radicactive Materisl Warning Labels
(From DOT/RSPA/MTB-79/8)

All packages of radiocactive materisl, with the exception of those
containing Limited Quantities or Low-Specific-Activity aaterials (which
vould present no severe hazard if involved in an accident), must bear
tvo identifyisg varning labels affixed to opposite sides of the outer
package. limited shipments do not require outer package labeling;
hovever, they, like all shipments of radiocactive material, must have
standard yellsw and magenta radiation warning labels on the inner
containers.

CAUTION
AA =
y '\ B ¥

RADIOACTIVE wn a

MATERIAL
::: AN T e S !
Oweos ON [ SRS . iﬁJ‘ i ]
= | | TEEE e
-y » D oo s

Warning Labels

Figure 12.5 Eapty Label
(From DOT/RSPA/MTB-79/8)

Reusable shipping containers are frequently transported in an empty, but
possibly internally contaminated condition. V¥hen {n transit, these
containers mst bear the EMPTY label shown below. There is minimal
hazard from containers displaying this label.

EMPTY

Typical label required to indicate empty shipping container.



Figure 12.6 Vehicle Warning Placards
(From DOT/RSPA/MIB-79/8)

Placards

The carrier must apply the RADIOACTIVE placard to the transport vehicle
(rail or highway) 1f ANY radicactive materisl package on board bears a
"Radiosctive YELLOW=-III" label (Section 172.440). The format for the placard
is 1llustrated in Figure 12.7.The requirements for placarding are in Section
172.504 and Table 1 footnotes of that Section.

Figure 12.6

&y
RADIOACTIVE

(The background color for the black trefoil in the upper half of this 12" x
12" placard 1s yellov.)

Vehicles transporting ANY package vhich contains a highway route
controlled quantity must display the above placard upon the square vhite
background with black border as specified in Section 172.507.

For shipments of LSA materials in exclusive-use vehicles, the shipper is
required to placard the transport vehicle, even though the packages of LSA
wvithin the vehicle are excepted from labeling requirements.
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Figure 12.7 Disgrammatic representation of placard
location on vans and flatbed trucks
(From DOT/RSPA/MTB-81/4)

Figure 12,7 s @ guide to placement of placards on motor vehicles.
Where placards asre impractical, i.e., on aircraft or vater vessels, they are
not rsquired to be displayed.
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C-5 ANALYTICAL MEYHODS

It is the intention to perform the required analytical work on
site at Rocky Flats Plant. The analytical laboratories have
developed a series of in-house procedures referred to as "L-
Procedures." The guidelines for developing and maintaining
quality control within the procedures is described in Section C-
7. Where appropriate, procedures presented in SW-846 are
followed. Rocky Flats reserves the right to send samples offsite

for analysis or to substitute equivalent methods.

Table C-4 shows the methods used in analyzing nonradioactive
wastes. Slightly different methods are used for low-level con-
taminated wastes. These procedures are presented in Table C-5.

The methods used for fingerprint analysis are shown in Table C-6.
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Date: Decemper 15, 1987/
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1

ANALYTICAL METHODS FOR NON RADIOACTIVE WASTES

Analyte

Instrument

HSL Inorganic

HSL Inorganic

HSL Volatile

HSL Base/Neutral/Acid

Pesticides and PCB

EP Toxicity

EPTOX Leachate

Reactivity:
Cyanide

Hydrogen Sulfide

Corrosivity

Ignitability

ICP
Extraction
Extraction
Analysis

AA
Extraction

GC-MS
GC-MS
Extraction
Extraction
Extraction
Analysis

Analysis

PH nmeter

Setaflash

Method
aqu. 3010
solids 3050
6010

3000 series

solids 7000 series
8240
liqu/liqu 3510
soxhlet 3540
sonication 3550
8270
8080
1310

IR-Gas-Sniff

C-199
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TABLE C-5

ANALYTICAL METHODS FOR LOW LEVEL WASTES

Analyte Instrument Method
HSL Inorganic ICP
Extraction aqu. 3010
Analysis 6010
except Na,K,Hg and Se
Sodium 7770
Potassium 7610
Mercury 7470
Selenium Sodium Boro-
hydride
HSL Volatile and Extraction e
HSL Base/Neutral/Acid
HSL Volatile GC-~MS 8240
. HSL Base/Neutral/Acid GC-MS 8270
EP Toxicity 1310
EPTOX Leachate ICP 6010
Reactivity: . 7.3.3.2
Cyanide w/ Draeger tube
Sulfide 7.3.4.2
Corrosivity pH meter 9040
9045
Ignitability Pensky-Martens ‘ 1010

(ASTM D93-80)

* As described in: "Preparation of Radioactive Mixed Waste
Samples for Measurement of RCRA organic
. Compounds."
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TABLE C-6

ANALYTICAL METHODS FOR FINGERPRINT ANALYSIS

Test

Appearance

pPH
Combustibility

Specific Gravity
Miscibility

Reactivity

Chlorinated Solvents
PCB
Cyanide

Total Alpha

Method
Physical identification, color,
viscosity, phases and odor
Electrode on pH paper

Match test or Pensky Martens closed
cup tester

Hydrometer
50/50 mixture with water

50/50 mixture with water or other
waster

Test kit or Beilsten test
Test kit
Draeger tube

L-6114 Aqueous
L-6194 0Oils
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C=-7 U SURANC Ua Y CONTROL A/QC

Quality Engineering and Control, an organization not associated
with Waste Management Operations, has the responsibility for
quality assurance. This organization will be responsible for (1)
reviewing analytical results bias to determine validity of the
information, (2) conducting and documenting periodic system and
performance audits, (3) use of blind or performance samples in
the sampling/analysis process, (4) documenting observed problems
with recommendatims directly to Waste Operations for resolution
and, (5) ensuring that the requirements of the Quality
Laboratories Quality  Assurance Program  are implemented,

periodically (at least annually) reviewed and revised as

appropriate.

Quality Engineering and Control is responsible for ensuring that
the following procedures are implemented during the sampling and

analysis program for waste characterization (Section C-2).

C~7.1 Sample Collection

C~7.1.1 Trip Blank

A full set of sample containers glassware or plastic will Dbe
filled with laboratory grade water prior to beginning sampling
each day, taken to the sampling site, and submitted for analysis
as a routine sample. Sample analysis is performed for the sum of

all the analytes required for samples for the day of the trip
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blank. The purpose of this sample is to detect contaminant

contributions form the glassware, and/or plastic containers.

Trip blanks will not be taken when such activities will increase
personnel chemical or radioactive exposure above ALARA levels.

This applies to samples taken in glove boxes or other controlled

atmosphere environments.

C-7.1.2 Field Blanks

Field Blanks will consist of laboratory-grade water exposed to
the sampling environment. A container of water will be opened at
the sampling 1location, opened and poured into the sample
containers utilizing the appropriate sampling devices. The
sampling devices will be decontaminated prior to obtaining the
field blank following the same procedure as used for a routine
field sample. Field Blanks will be taken every time a field
samplipg procedure is changed, when the sampling personnel are
changed, or once for every 20 routine field samples, whichever is

more frequent. This frequency may be decreased when disposable

sampling equipment is used.

Field blanks will mot be taken when such activities will increase
personnel chemical or radicactive exposure above ALARA levels.

this applies to samples taken in glove boxes or other controlled

atmosphere environments.

Field Blanks will be assigned a sample number similar to that of

a routine field sample. The identification of field samples will
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not be known to the laboratory analyst.

C-7.1.3 Field Duplicates

Ten percent (10%3) of the waste stream samples collected will be
sampled twice to provide duplicate samples. The field sampling
team will use a random procedure to determine when duplicates
will be taken. Duplicates will be assigned a number similar to
that of a routine sample and submitted blind to the analytical
laboratory. The duplicates are collected, handled , and analyzed
as separate samples (including decontamination of sample
collection equipment between collections). The duplicate is an

indicator of the representativeness of the sampling procedure.

C-7.2 Laboratory QA/QC Program

This subsection of the Quality Assurance/Quality Control Program
briefly describes the organization and guidelines used to produce
reliable analytical data in the RFP Quality Laboratories. A more
detailed and comprehensive presentation of the Quality
Laboratories' organization and quality assurance guidelines may

be found in the QL Quality Assurance Program

C-7.2.1 Organization

The ultimate responsibility for the generation of reliable

laboratory data rests with the laboratory management. Laboratory
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management is vested with the authority to effect those policies

and procedures to ensure data of acceptable quality.

Laboratory management, as well as the Quality Assurance
Coordinator and the Laboratory Quality Assurance/Quality Control
Officer are ultimately responsible for the implementation of the
established ©policies and procedures. They possess the
authorities commemsurate with their responsibilities for the day-

to-day enforcement and monitoring of laboratory activities.

Laboratory management has the following responsibilities:
1) Direct implementation of the Quality Assurance Program.

2) Ensuring that their personnel are adequately trained to
perform analyses.

3) Ensure that equipment and instrumentation under their
control are calibrated and functioning properly.

4) Review and perform subsequent corrective action on
internal and external audits.
The Quality Assurance Coordinator and the Laboratory Quality
Assurance/Quality Control officer have the following
responsibilities:

1) Oon-going review of individual Quality Assurance proced-
ures.

2) Providing assistance in the development and implementa-
tion of specific quality assurance plans for special
analytical programs.

3) Coordination of internal and external quality assurance
audits.

4) Coordination of Quality Assurance training.
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5) Review special project plans for consistency with or-
ganizational requirements and will advise laboratory
management and Waste Operations of inconsistencies.

6) Overall coordination of the Quality Laboratories' Qual-
ity Assarance Program manual.

7) Review procedures and QA plans of any outside labora-
tory.

C-7.2.2 Sample Management

An organized, efficient sample management system is a necessary
and critical foundation on which analyses of samples are based.
Sample management includes document creation, bottle preparation,
sample preservation, sample receipt, sample storage, chain-of-
custody documentation, reporting, sample and records retention.
Sample management 1is practiced as specified in L-Procedure I-

6002, "Sample Administration - General Laboratory."

Sample bottles vill be prepared by the laboratory and made
available to the sampling team. The bottles will be prepared
according to the analysis plan procedures and will include sample

preservatives appropriate to the analytes and matrices of

concern.

Samples received at the laboratories are inspected for integrity,

and any field documentation is reviewed for accuracy and

completeness.

Chain-of-custody and sample integrity problems are noted and

recorded during sample log-in. Waste Operations is informed of
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any deficiencies and will advise the laboratory on the desired

disposition of the samples.

As each sample is received by the laboratory, it is assigned a
unique sequential sample number which will identify the sample in
the laboratory's internal tracking system. References to a sam=

ple in any communication will include the assigned sample number.

C-7.3 Analytical System

C-7.3.1 Instrument Maintenance

Instruments will be maintained in accordance with  the
manufacturer's specifications. More frequent maintenance may be
dictated dependent on operational performance. Instrument logs
will be maintained to document the date and type of any

maintenance perfomed, and rationale for maintenance.

Contracts on major instruments with manufacturers and service
agencies, may be used to provide routine preventive maintenance

and to ensure rapid response to emergency repair service.

C-7.3.2 1Instrumenmt Calibration

Before any instrment can be used as a measurement device, the
instrumental response to known reference‘ materials mnust be
determined. The manner in which the various instruments are

calibrated is dependent on the particular instrument and the
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intended use of the instrument. All sample measurements will be
made within the calibrated range of the instrument. After cali-
bration, satisfactory instrument response is verified by use of
calibration check standards. Failure to confirm concentrations
of such standards will result in recalibration of the instrument.
All data on calibration and standards will be kept in the operat-

ing log of the instrument.

C-7.3.3 Personnel Training

Prior to conducting analyses on an independent basis, analysts
are trained by experienced personnel in the complete performance
of an analytical method. The analyst is required to independent-
ly generate data on several methods and/or matrix spikes to dem-
onstrate proficiemcy in that analytical method. The type of data
to be generated will be dependent on the analytical method to be
performed. Resulis of this "certification" are then reviewed for

adequacy.

Since method blanks and method spikes are required routine samp-
les in every lot sf samples analyzed, performance on a day-to-day
basis can be monitored by comparison with the original and cumu-
lative data on similar samples. Laboratory management and the
laboratory Quality Assurance/Quality Control Officer are respon-=

sible for ensurimg that samples are analyzed by only competent

analysts.
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C-7.3.4 Analytical Methods

All analytical measurements are made using methodology appropri-
ate for the specific purpose and performed according to a plan
individually developed and optimized for each situation. The
requirements of each problem are studied and thoroughly under-
stood before hami, in order to ensure that the measurements
planned will be adequate both in kind, number, and quality. All
measurements are made using standard methods, methods with peer
recognition, methods developed in the specific laboratory, or
those mandated by outside requirements. No method will be used
for data output purposes until it is known to be applicable and
competence has been acquired in its use. If or when it appears
that available techniques are not adequate to solve a particular
problem, the requester of the services is usually informed of any
preliminary investigations or research required, including esti-

mated costs in temms of laboratory time.

To control routinely employed analytical laboratory analyses and -
avoid errors leading to unsatisfactory results, formal procedures
are written to provide direction for those doing the work. In-
structions for gperforming most routine analytical laboratory
operations are provided in L-Procedures, also known as Analytical
Laboratory Procedsres. L-Procedures are developed and written by
the Quality Laboratories' technical staff and apply to routinely

performed analytiecal work.

These procedures are reviewed prior to approval by laboratory
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management and are subject to periodic audits. The L-Procedures
for analytical methods are usually adaptations of SW-846. L-
Procedures also cover other standard operating practices such as
sample handling protocols, security procedures, and nuclear ac=
countability practices. L-Procedures for analytical methods

pexrform the following functions:

1) Describe operations, materials, and equipment required.

2) Serve as training guide for indoctrination and educa-
tion of personnel.

3) Identify potential hazards, safety requirements, and
safeguards considerations associated with the proced-
ure.

4) Describe calibration and standardization procedures.

5) Describe techniques for quality assessment of data
(e.g., measurement contrcl samples, replicate mnmeasure-
ments, etc.).

6) Describe sample preparation and handling.

7) Describe data handling and calculations, including
statistical analysis of the data and reporting of un-
certainties.

8) Provide a format or model for report generation if
appropriate.

For non-routine analysis investigations that are encountered
infrequently, written procedures are not generated. The analyti-
cal methodology, in these cases, is based upon the analyst's
knowledge and skill. The data from such work are supported by

documentation of gmod laboratory practices and data verification

steps.

The control of written procedures and the policies for changing
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procedures are defined in Procedure L-1000. Master copies of all
qualified procedures are maintained by the managers of the lab-
oratory groups to which the procedures apply. Working copies of
approved procedures are distributed to the responsible managers

and technical staff members.

C-7.3.5 Reference Materials

If possible, primary reference materials will be obtained from
the National Bureau of Standards (NBS) or the U.S. Environmental
Protection Agency (EPA). In the absence of available reference
materials from these organizations, other reliable sources may be
sought. When available reference materials will be used for
instrument calikration, quality control spikes, and/or
performance evalmations. Secondary reference materials may be
used for these functions provided that they are traceable to an

NBS standard or have been compared to an NBS standard within the

laboratory.

C-7.3.6 Reagents

Laboratory reagents will be of a quality to minimize or eliminate
background concentrations of the analyte to be measured.
Reagents must also not contain other contaminants that will

interfere with the analyte of concern.

C-7.3.7 Correctiwe Actions

When an analytical system is deemed to be questionable or out-of-
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control at any level of review, corrective action is taken. If
possible, the cause of the out-of-control situation is

determined, and efforts are made to bring the system back into
control. Demonstration of the restoration of a reliable
analytical system will normally be accomplished by generating
satisfactory calibration and/or quality control sample data. The
major consideration in performing corrective action is ensuring

that only reliable data are reported from the laboratory.

C~-7.4 Data Management

. C-7.4.1 Data Collection
In addition to the data collected in the field and recorded on
the chain-of-custody forms, data describing the processing of

samples will be accumulated in the laboratory and recorded.

Laboratory records may contain:

- Date and time of processing

- Sample numbers

- Project (optional)

- Analyses or operation performed
- Calibration data

- Quality control samples included
- Dates of Analysis

- Concentrations/dilutions required
- Instrument readings

- Special observations
- Analyst's signature

C-7.4.2 Data Redwetion

. Data reduction is performed by the individual analysts and

consists of calmlating results in samples from the raw data
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obtained from the measuring instruments. The complexity of the
data reduction will be dependent on the specific analytical
method and the pumber of discrete operations (extractions,
dilutions, and concentrations) involved in obtaining a sample

that can be measured.

Copies of all raw data and the calculations used to generate the
final results will be retained in the laboratery to allow

reconstruction of the data reduction process at a later date.

C-7.4.3 Data Review

System reviews are performed at all levels. The individual
analyst constantly reviews the quality of data through
calibration checxs, quality control sample results, and
performance evaluation samples. These reviews are performed

prior ¢to submission of data to the laboratory management oOr

designee.

Laboratory management or designee will review the data for
consistency and validity with other generated data and determine
if program requirements have been satisfied. Unusual or
unexpected results will be reviewed, and a determination will be

made as to whether the analysis should be repeated.

The Quality Assurance/Quality Control Officer independently
conducts a complete review of results from randomly selected

samples to determine if laboratory and program quality
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assurance/quality control requirements have been met.
Discrepancies will be consistent with the limits of uncertainty
inherent in the amalytical method. Consequently, most analytical
results will be reported to no more than two (2) significant

figures.

C-7.4.4 Data Archiving

The laboratory wvwill maintain on file all of the raw data,
laboratory notebooks, and other pertinent documentaticen. This
file will be maintained at the laboratory for a period of time

consistent with RFP requirements.

Data retrieval from archives may be handled only with the

approval laboratory management.

C-7.4.5 Data Repcrting
All data will be reported in a format approved by Laboratery
Management and the Laboratory QA/QC officer. Data reports will
include the following information:

- Waste ID Number

- Laboratory Sample Number

- Sanmple Date

- Extraction Date (if appropriate)

- Analysis Date
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- For each Analyte:

Parameter

Units

Value

Detection Limit

Flags (where appropriate)

Counting error (for radiocactive parameters)
- Laboratory Blank Results

- Laboratory Spike Results

when errors are detected in laboratory results, subsequent

reports will clearly designate which results have been revised.

C-~7.5 Special Measurement - Control Programs

In addition to internal laboratory Quality Assurance and Quality
control Programs, formal measurement control programs have been
established and are administered by groups outside the
laboratory. These programs provide for additional measurement

quality assurance for data.

C-7.5.1 Sample Exhange Programs

There are three special sample exchange programs in place “which
are administered imdependent of the Rocky Flats operation. They
are:

a) The Environmental Monitoring Surveillance Laboratory
Exchange Program provides for radiological analysis
control among approximately 200 environmental
laboratories nationwide.

b) The U.S. Geological Survey Exchange Program addresses

environmental pollutant monitoring parameters. This
program involves 40 government agency laboratories.
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c) The Environmental Protection Agency QA Laboratory
Performance Evaluation sStudy is a gquality assurance
compliance check for the National Pollutant Discharge
Elimination System (NPDES). Compliance with this
program assures continuation of the DOE Discharge
Permit for Rocky Flats Plant waste discharge. The
Rocky Flats Plant Health, Safety, and Environment
Department administers this program for the plant and
is responsible for reporting all data.

c-~7.6 S ards borato Measurement Control Programs

C-7.6.1 Analytical Measurement Control

The Standards Laboratory administers two formal measurement
control systems for analytical laboratory measurements. The two
systens, designated the Measurement Control System (MCS) and the
Interactive Measurement Evaluation and Control System (IMECS),
differ only in tbe method of collecting data. The MCS involves
manual transcription of data that are eventually entered on a
one-time basis into a computer program that produces one specific
report. IMECS imvolves on-line computer data collection into a
database management system and is capable of producing a variety

of user-specified reports. (For more details on the MCS, refer

to Standards lLaboratory Procedure L-25. The IMECS is documented

in Introduction to IMECS and Measurement Control.)

Regardless of the method of data collection, the Standards
Laboratory prepares control samples for a variety of laboratory
analyses, includimg analyses for accountable materials, nuclear

safety measurements, and environmental analyses. The control

c-218



<0789 .226 Date: December 15, 1987
Revision No. 1
Section C

samples are submitted to the appropriate laboratories on a
predetermined schedule. The control samples are analyzed in the
laboratory at the specified frequency and results are either
reported to the Standards Laboratory or are entered directly into

the IMECS via a local computer terminal.

The Standards Laboratory is responsible for monitoring and
enforcing compliance with the measurement-control systems.
Measurement-contral deviation reports are issued by the Standards
Laboratory for all control samples that are past due and for all
control results that exceed specified limits. The various
Quality Laboratories are required to respond in writing to these
noted deviations within one week of receipt of the notice.
Deviation reports for accountable materials are further reviewed
by the Rocky Flats Plant Safegquards group. All records are

maintained by the Standards Laboratory.

Formal. measurement-control reports are produced monthly by both
systems. These reports are distributed to the laboratories
involved as well as to the Rocky Flats Safeguards group and to
DOE. Additionally, in the case of IMECS, the formal reports
include control chiarts for each individual measurement control
program. IMECS also provides a variety of reports, tables, and

Plots on demand since it is an on-line database management

systen.
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C-7.6.2 Weight Measurement Control

Within the Quality Laboratories, balances that are used for
critical applications requiring certified accuracy and precision
are included in the Weight MEASUREMENT Control Program. The
Standards Laboratory supplies balance users with certified check

weights. Balance operators must make periodic check weighings on

their balances in accordance with the Standards TLaboratory
Procedure _ M1307, "Weight Measurement Control Check Weight

Procedure."” Data is either recorded on specially provided data
entry forms or is entered directly into the Weight Measurement
Control Program in the IMECS. The Standards Laboratory maintains

all records on the check weights and the Weight Measurement

Control Program.

C-7.6.3 Performamce and System Audits

Quality assurance audits will be conducted during the sampling
and analysis program as mandated by the QL Quality Assurance
Program. The awdits are a key mechanism for ensuring the
technical and procedural accuracy of hazardous waste and
environmental sampling and analysis. A field audit will be

performed periodically in accordance with an established

schedule.

Specific system audits of deliverables, field  notebooks,

calculations, and data entry will be conducted by the Quality
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Assurance Coordimator throughout the year ar random, unscheduled

intervals.

Specific audits will be planned, organized, and clearly defined
before they are initiated. Auditors will identify non-
conformances or deficiencies, report and document, initiate
corrective acticm through appropriate channels, and follow up

with a compliance review.

Annually, or more frequently if appropriate, a quality assurance
audit will be performed in accordance with an established
schedule by the Quality Assurance Coordinator. A report will Dbe

prepared that summarizes any deviations from approved plans or

procedures and their impacts on results.

C-7.6.4 Field Audits

For randomly selected sites where samples are collected, an
unanncunced  audit, investigating conformance Wwith  QA/QC
procedures will be performed during a  randomly selected
performance perisd. A written report on the results of this

audit, along with a notice of non-conformance (if necessary) ,

will be submitted to management.

C-7.6.5 Corrective Action

After each audit, auditors will identify non-conformances in a
written non-confsrmance notice and irnitiate corrective action.
The non-conformamce notice will describe any non-conforming

conditions and sets a date for response and corrective action. A
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written response outlining the proposed corrective action is
required. Follow-up review will be performed as necessary to

confirm that the corrective actions have been implemented.
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APPENDIX A
1. DRILLING AND SAMPLING

1.1. PURPOSE

To provide procedures for borehole drilling and sampling.

1.2. DEFINITIONS

- Monitor Wells: Two-inch wells designed for monitoring water levels
and groundwater quality.

- Alluvial Wells: Monitor wells completed in surficial materials
(Rocky Flats Alluvium, colluvium, or valley fill alluvium).

- Bedrock Wells: Monitor wells completed in saturated sandstone of
the Arapahoe or Laramie Formations.

- Piezometers: Two-inch wells completed in claystone of the Arapahoe
or Laramie Formations for monitoring water levels.

- Surface Casing: Casing set and grouted through surficial materials
in bedrock wells to prevent interconnection of shallow and deep flow
systems.

1.3. RESPONSIBILITY

The Rockwell International CEARP Manager is responsible for the drilling and

sampling program.

The Subcontractor Site Manager is responsible for direct supervision of drilling
and sampling. The Subcontractor Site Manager will report daily to the Rockwell In-
ternational CEARP Manager on drilling and sampling progress including any prob-

lems eacountered implementing the field program.

The Ficld Team Leader is responsible for supervision of drilling, verification
of drilled depths, and approval of the Driller’s daily logs. The Field Team Leader is
also responsible for sample collection, handling, and field screening.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) Sampling Plan  App. A, page 1-1



The Driller is responsible for operating and maintaining the rig and auxiliary
. equipment, for keeping a clean and safe working environment, and for assisting the
Field Team Leader with sampling.

1.4. EQUIPMENT AND MATERIALS

- Drilling rig with auger, rotary tricone, and diamond coring systems
- Water truck
- Rod trailer
- Maintenance and access vehicles
- Miscellaneous drilling equipment
- Volatile organic-free water
- Electric well sounder
- Glass jars and lids
- Labels
- Core boxes
- Plastic wrap
- Pipe wrenches
- Rock hammer
- Pocket knife
- Hand lens
- Tape measure divided in tenths of a foot
- Dropper bottle of hydrochloric acid
- Protractor
- Marking pens and pencils
. - Field notebook
- Log of boring form

1.s. PROCEDURES

1.5.1. Alluvial Wel

.

(1) Alluvial wells will be drilled with hollow stem augers where practical.
Boulders in the Rocky Flats Alluvium may prohibit the use of hollow stem
augers, in which case alternative drilling methods such as tricone rotary
will be used. Sampling through surficial materials will be performed by
continuous sampling through the hollow stem augers (with split tube inner

barrel) or by split spoon, depending on the materials.

(2) Alluvial wells will be drilled approximately one to three feet into bedrock.
They will be terminated after confirming the presence and lithology of
bedrock.

ROCKY FLATS PLANT IGMP/CSPCP Drat February 1987 (Ravision 1) Sampling Plan  App. A, page 1-2



1.5.2.

3

The hole diameter will be 8 minimum of four inches. The use of hollow
stem augers eliminates the need for drilling fluids; however, some volatile
organic-frce water may be used if hole stability is 2 problem. In no event
will mud or foaming agents be used.

Bedrock Wells

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

Bedrock wells will be augered and rotary drilled through surficial materi-

als and weathered bedrock as described above.

Upon penetration of unweathered bedrock, steel surface casing will be set
and neat cement grout will be placed in the annulus through a tremie pipe
or by pushing a plug of cement through the surface casing. The surface

casing will be approximately 6 in. in diameter.

Grout wiil be neat Type I or Type II Portland cement, mixed with volatile
organic-free water at a mix ratio of 6 to 9 gal. of water per 94-1b bag of
cement. Grout will be allowed to set at least twenty-four hours before

drilling resumes.

The hole will proceed through bedrock by rotary coring (size NX or
larger), using bentonite mud, volatile organic-free water, air mist (air and

volatile organic-free water), or filtered air.

Drilling will progress into bedrock until at least 3 ft of saturated sand-
stone within a {0-ft interval of bedrock is eacountered, or until the well is
approximately 100 ft deep. Wells may be drilled deeper than 100 ft to

fully penetrate a sandstone.

After drilling through sufficient sandstone thickness (as defined above),
the hole will be cleaned and stabilized for packer testing.

Geophysical logging may be performed in some holes after packer testing.

After packer testing and geophysical logging are complieted, the hole will
be reamed, if necessary, to a minimum of 4 in. for well installation.
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1.53. Sampliog snd Logging

(N

(2)

(3)

(4)

(3)

(6)

The Driller will provide either continuous samples from a spiit tube sam-
pler, split-spoon samples, rotary cuttings, or NX core, depending on the
drilling method.

As drilling progresses, the Field Team Leader will confirm sample depths
with the Driller, describe the samples, and ficld screen the samplie for or-
ganic or radioactive contamination. Descriptions and screening results will
be recorded in the field notebook and on a log of boring form. The Field
Team Leader will also note the depth at which groundwater is encoun-

tered.

Sample descriptions will include the following items as appropriate:

- Borehole designation

- Time and date

- Interval footage and recovered footage

- Name of unit and/or brief rock name

- Characteristic structures of the unit

- Fossils

- Lithologic description

. Nature of contacts

- Water content

« Organic and radioactive ficld screening results.
Auger and rotary cuttings will be bottled in glass jars and labeled. Inter-
vals designated for chemical analyses will be placed in jars and stored on
ice in coolers. These samples will be delivered to the onsite laboratory, if

an onsite laboratory is used, within 3 hours of collection.

Core continuous split tube samples, and split-spoon samples will be
wrapped with clear pfastic to prevent rapid drying and cracking and
placed in NX or NC size core boxes as appropriate. Wooden blocks will be
inserted in the boxes at the beginning and end of runs to mark footages
and will indicate lost core zones. Core boxes will be labeled and stored.

The Driller will keep a daily log detailing footage drilled, material used,
and stand-by time. The Field Team Leader will keep an independent
record of drilling activities in the field notebook to verify the daily logs.
One copy of the daily logs will be submitted to the Subcontractor Site
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Manager and Rockwell International CEARP Manager by the Field Team
Leader on a weekly basis.

1.6. RECORDS
- Log of boring

- Driller’s daily logs
- Field notebook
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ATTACHMENT 2

. Lower Limits of Detection

The detection limits presented were calculated using the formuia in N.R.C,
Regulatory Guide 4.14, Appendix Lower Limit of Detection, pg. 21, and follow:

/2
LLD = 4.66 BKG
DUR

(2.22) (Eff) (CR) (SR) (e-xt) (Alig),

Where

LLD = Lower Limit of Detection in pCi per sample unit

BKG = Instrument Background in counts per minute (cpm)

DUR = Duration of sample counting in minutes

Eff = Counting efficiency in cpm/disintegration per minute (dpm)
CR = Fractional radiochemical yield

SR = Fractional radiochemical yield of a known solution

X = The radioactive decay constant for the particular radionuclide
t =

the clapsed time between sample collection and counting.

In that LLD is a function of many variables including sample matrix, sample
volume, and other factors, the limits presented are only intended as guides to order-
. of -magnitude sensitivities and, in practice, can easily change by a factor of two or
more even for the conditions specified.
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American Public Health Association, American Water Works Association, Water
Pollution Control Federation. 1985. Standard Methods for the Examination of
Water and Wastewater, 16th ed., Washington, D.C., Am. Public Health Association.

3. US. Eavironmental Protection Agency, 1976. Interim Radiochemical Methodology
for Drinking Water, Report No. EPA-600/4-75-008. Cincinnati US. Eavironmen-
tal Protection Agency.
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Report 1026, U.S. Department of [nterior, Mining Enforcement and Safety Ad-
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6. "Radioassay Procedures for Environmental Samples,” 1967, USDHEW, Section 7.2.3.

7. "Handbook of Analytical Procedures,” USAEC, Grand Junction Lab. 1970, page
196.

8. "Prescribed Procedures for Measurement of Radioactivity in Drinking Water.”
EPA-600/4-80-032, Auguat 1980, Environmental Monitoring and Support Labora-
tory, Office of Research and Development, US. Environmental Protection
Agency, Cincinnati, Ohio 45268.

9. "Methods for Determination of Radiocactive Substances in Water and Fluvial Sed-
in}cnts,' U.S.G.S. Book §, Chapter AS, 1977.

10. "Acid Dissolution Method for the Analysis of Plutonium in Soil," EPA-600/7-79-
081, March 1979, US. EPA Eavironmental Monitoring and Support Laboratory,
Las Vegas, Nevada, 1979.

11. ’!?roccdurcs for the Isolation of Alpha Spectrometrically Pure Plutonium, Ura-
nium and Americium,” by E. H. Essington and B. J. Drennon, Los Alamos National
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12. “Isolation of Americium from Urine Samples,” Rocky Flats Plant, Health, Safety,
and Environmental Laboratories.
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ATTACHMENT 2

Lower Limits of Detection

The detection limits presented were cailculated using the formula in N.R.C.
Reguilatory Guide 4.14, Appendix Lower Limit of Detection, pg. 21, and follow:

1/2
LLD = 4.66 BKG
DUR

(2.22) (Eff) (CR) (SR) (e-x1) (AliQ),

Where
LLD = Lower Limit of Detection in pCi per sample unit
BKG = Instrument Background in counts per minute (¢pm)

DUR = Duration of sample counting in minutes

Eff = Counting efficiency in cpm/disintegration per minute (dpm)
CR = Fractional radiochemical yield

SR - Fractional radiochemical vield of a known solution

X - The radioactive decay constant for the particuiar radionuciide
t = the elapsed time between sample collection and counting.

In that LLD is a funcrion of many variables including sample matrix, sample
volume, and other factors, the limits presented are only intended as guides to order-
of-magnitude sensitivities and, in practice, can easily change by a factor of two or
more even for the conditions specified.
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Table 3.5. Hazardous Substance List (HSL) and Coniract Required
Detection Limits (CRDL)**

Detection Limits®

Low Wgt;r:‘ Low Soil'§cdimcm'J

Yolatiles CAS Number ug/L ug/Ke

1. Chloromethane 74-87-3 10 10
2. Bromomethane 74-83-9 10 10
3. Vinyl Chloride 75-01-4 10 10
4. Chloroethane 75-00-3 10 10
5. Methylene Chioride 75-09-2 6 5
6. Acetone 67-64-1 10 10
7. Carbon Disuifide 75-15-01 5 S
8. 1.1-Dichloroethene 75-35-4 5 5
9. 1,1-Dichloroethane 75-35-3 5 5
10. trans-1,2-Dichioroethene 156-60-5 b 5
11. Chloroform 67-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 S 5
[3. 2-Butanone 78-93-3 10 10
14. 1,1,1-Trichloroethane 71-55-6 5 S
15. Carbon Tetrachloride 56-23-5 5 5
16. Vinyi Acctate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 5
. 18. 1,1,2,2-Tetrachloroethane 79-34-5 5 s
19. 1,2-Dichloropropane 78-87-5 5 S
20. trans-1,3-Dichloropropene 100061-02-6 5 S
21. Trichloroethene 79-01-6 5 5
22. Dibromochloromethane 124-48-1 S 5
23. 1,1,2-Trichloroethane 79-00-5 5 5
24. Benzene 71-43-2 5 S
25. ¢is-1,3-Dichloropropene 10061-01-5 5 5
26. 2-Chloroethyl Vinyl Ether 110-75-8 i0 10
27. Bromoform 75-25-2 5 5
28. 2-Hexanone 591-78-6 10 10
29. 4-Methyl-2-pentanone 108-10-1 10 10
30. Tetrachloroethene 127-18-4 5 S
31. Toluene 108-88-3 5 5
32. Chlorobenzene 108-90-7 5 5
33. Ethyi Benzene 100-41-4 5 5
34, Styrene 100-42-5 5 5
35. Total Xylenes 100-42-5 5 5
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Semi-Volatiles

36.

- -

N-Nitrosodimethylamine

37. Phenol

38.
39.
40.

41.
42,
43.
44,
45,

46.

47,
48.
49.
50.

51
52.
53.
54,
55.

56.
57.
58.
59.
60.

61.

62.

63.
64.
63.

66.
67.

68.

6.
70.

ROCKY FLATS PLANT

Aniline
bis(2-Chloroethyl) ether
2-Chlorophenol

1.3-Dichlorobenzene
1.4-Dichlorobenzene
Benzyl Alcohol
1.2-Dichlorobenzene
2-Methyiphenol

bis(2-Chloroisopropyl
cther

4-Methylphenol
N-Nitroso-Dipropylamine
Hexachloroethane
Nitrobenzene

Isophorone
2-Nitrophenol
2.4-Dimethyiphenol
Benzoic Acid
bis(2-Chloroethoxy)
methane

2.4-Dichlorophenoi
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene

4-Chloro-3-methylphenot
(para-chloro-meta-cresol)
2-Methylnaphthalene

Hexachlorocyclopeatadiene

2,4,6-Trichlorophenol
2.4,5-Trichlorophenol

2-Chloronaphthalene
2-Nitroaniline
Dimethyl Phthalate
Acenaphthylene
3-Nitroaniline

Table 3.5. (Continued)

AS Num

62-75-9
108-95-2
62-53-3
111-44-4
95-57-8

541-73-1
106-46-7
100-51-6
95-50-1
95-48-7

39638-32-9
106-44-5
621-64-7
67-72-1
98-95-3

78-59-1
88-75-5
105-67-9
65-85-0

111-91-1

120-83-2
120-82-1
91-20-1
106-47-8
87-68-3

131-11-3
208-96-8
99-09-2

IGMP/CSPCP Draft February 1987

Detection Limits*

Low Water® Low Soil/ dimcmd
ug/L ugKe
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
50 1600
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
10 330
50 1600
10 330
50 1600
10 330
10 330
50 1600

{Revision 1) QA/QC Plan
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Table 3.5. (Continued)

Detgction Limits®

Low Water®  Low Soil:Sediment!

Semi-Volatiles CAS Number ug/L ug Kg
71. Acenaphthene §3-32-9 {0 330
72. 2.4-Dinitrophenol 51-28-5 50 1600
73. 4-Nitrophenol 100-02-7 50 1600
74. Dibenzofuran 132-64-9 10 330
75. 2,4-Dinitrotoluene 121-14-2 10 330
76. 2,6-Dinitrotuluene 606-20-2 10 330
77. Diethylphthalate 84-66-2 - 10 330
78. 4-Chlorophenyi Pheny!
ether 7005-72-3 10 330
79. Fluorene 86-73-7 10 330
80. 4-Nitroaniline 100-01-6 50 1600
81. 4,6-Dinitro-2-methyi-
phenol 534.52-] 50 1600
82. N-nitrosodiphenyiamine 86-30-6 10 330
83. 4-Bromophenyl Phenyi
cther 101-55-3 10 330
84. Hexachlorobenzene ) 118-74-1 10 330
85. Pentachloropphenol 87-86-5 50 1600
86. Phenanthrene 85-01-8 10 330
87. Anthracene 120-12-7 10 330
88. Di-a-butylphthalate 84-74-2 10 330
89. Fluoranthene 206-44-0 10 330
90. Benzidine 92-87-5 5Q 1600
91. Pyrene 129-00-0 10 330
92. Buty! Benzyl
Phthalate 85-68-7 10 330
93. 3,3’-Dichlorobenzidine 91-94-1 20 660
94. Benzo(a)anthracene 56-55-3 10 350
95. bis(2-ethylhexyl)
phthalate 117-81-7 10 330
96. Chrysene 218-01-9 10 330
97. Di-n-octyl Phthalate 117-84-0 10 330
98. Benzo(b)fluoranthene 205-99-2 10 330
99. Benzo(k)fluoranthene 207-08-9 10 330
100. Benzo(a)pyrene 50-32-8 10 330
101. Indeno(1,2,3-cd)pyrene 193-39-5 10 330
102. Dibenz(a,h)anthracene 53-70-3 10 330
103. Benzo(g,h,i)perylene 191-24-2 10 330
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Pesticides

104.

105.

106.
107.
108.
109.
110.

111
2.
113.
114.
115.

116.
117.
118.
119.
120.

121.
122.
123.
124,
135.

alpha-BHC
beta-BHC

deita-BHC
gamma-BHC (Lindane)
Heptachlor

Aldrin

Heptachlor Epoxide

Endosuifan |
Dieldrin
4,4'-DOE
Endrin
Endosulfan I

4.4'-DDD

Endrin Aldehyde
Endosulfan Sulfate
4,4-'DDT

Eadrin Ketone

Methoxychlor
Chlordane
Toxaphene
AROCLOR-1016
AROCLOR-1221

26. AROCLOR-1232

27. AROCLOR-1242
8. AROCLOR-1248
. AROCLOR-1254
. AROCLOR-1260

IMedium Water Contract Required Detection Limits (CRDL) for Volatile HSL

Table 3.5. (Continued)

CAS Number

319-84-6
319-85-7

319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3

959-98-8
60-57-1
72-55-9
72-20-8
33213-65-9

72-54-8
7421-93-4
1031-07-8
50-29-3
53494-70-5

72-43-5
57-74-9
8001-35-2
2674-11-2
11104-28-2

11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Detection Limits®

Low Warc;c
ug«'!

0.05
0.05

0.05
0.05
0.05
0.05
0.0s

0.05
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.5
0.5
1.0
0.5
0.5

0.5
0.5
0.5
1.0
1.0

Compounds are 100 times the individual Low Water CRDL.

b

ow

ug/Kg

iment

r

8.0
8.0

8.0
8.0
8.0
8.0
8.0

8.0
16.0
16.0
16.0
16.0

16.0
16.0
16.0
16.0
16.0

80.0
80.0
160.0
80.0
80.0

80.0
80.0
80.0
160.0
160.0

HSL Compounds are 100 times the individual Low Soil/Sediment CRDL.

<

Compounds are 100 times the individual Low Water CRDL.

d

Medium Soil/Sedimeat Contract Required Detection Limits (CRDL) for Semi-

Medium Soil/Sediment Contract Required Detection Limits (CRDL) for Volatile

Medium Water Contract Required Detection Limits (CRDL) for Semi-Volatile HSL

Volatile HSL Compounds are 60 times the individual Low Soil/Sediment CRDL.
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Table 3.5. (Continued)

. ®Medium Water Contract Required Detection Limits (CRDL) for Pesticide HSL
Compounds are 100 times the individual Low Water CRDL.
Medium Soil/Sediment Contract Required Detection Limits (CRDL) {or Pesticide
HSL compounds are 60 times the individual Low Soil/Sediment CRDL.

*Detcction limits listed for soil/sediment are based on wet weight. The detection limits
calculated by the laboratory for sail/sediment, calculated on dry weight basis, as
required by the contract, will be higher.

**These are the EPA detection limits under the Contract Laboratory Program. Specific
detection limits are highly matrix dependent. The detection limits listed herein are
provided for guidance and may not always be achievable.
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Tablc 3.6. Elements Determined by Inductively Coupled
Plasma Emission or Atomic Absorption Spectroscopy

Contract Required

Detection Levell'?

Element (ug/L)
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryliium S
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead S
Magnesium 5000
Manganese 135
Mercury Q.2
Nickel 40
Potassium 5000
Selenium S
Silver 10
Sodium 5000
Thallium 10
Yanadium 50
Zinc 20
Cesium 200
Molybdenum 40
Strontium 200
Cyanide 10

ROCKY FLATS PLANT

‘Highcr detection levels may also be used
in the following circumstances.

IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan

Note: Detection limits in soil/sediment are numerically equivaient to those listed
above with concentration units of mg/Ks.

If the sample concentration exceeds two times the detection limit of the instrument
or method in use, the value may be reported even though the instrument or method
detection limit may not equal the contract required detection limit. This

is illustrated in the example below:
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Table 3.6. (Continued)

For lead:

Method ia use - {CP

Instrument Detection Limit (IDL) = 40

Sample Concentration = 85

Contract Required Detection Limit (CRDL) = 5

The value of 85 may be reported even though instrument detection limit is greater
than required detection level. The instrument or method detection fimit must be

documeanted.

3 ) . .. . .
“These CRDL are the instrument detection limits obtained in pure water.

met using the procedure in Exhibit E. The detection limits for samples may be
considerably higher depending on the sample matrix.
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4. SAMPLING PROCEDURES

Procedures for coilecting samples and for performing all related field activi-
ties are described in detaii in Appendix A of the IGMP/CSPCP Sampling Plan. Ad-
herence to these procedures will be confirmed by the CEARP Quality Assurance Of-

ficers (Rockwell International and subcontractor) by quality assurance audits.
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S. SAMPLE CUSTODY

CEARP field custody procedures are described in Section 7.2 of the
IGMP/CSPCP Sampling Plan. Laboratory custody procedures for the analytical labo-

ratories are described in Appendix A.
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6. CALIBRATION PROCEDURES AND FREQUENCY

Standard commercial calibration procedures will be used by the analytical laL-

oratories, as specified in Appendix A.

Calibration of cquipment used to perform geotechnical testing will be in ac-
cordance with that specified in the ASTM Method D 422-63 for hydrometer and sieve
analyses (Annual Book of ASTM Standards, Volume 04.08, 1984). The equipment cali-
brations, including those for ovens, thermometers and balances, shall be done at 2

minimum of every six months and prior to large scale testing.

Field instruments will be calibrated according to procedures presented in Ap-
pendixes A and B of the IGMP/CSPCP Sampling Plan. A calibration log book will be
assigned to each fiecld instrument, and all calibrations will be documented in the log

books.
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7. ANALYTICAL PROCEDURES

Laboratory analyses will follow methods described in Tables 3.1, 3.2, 3.3, and

3.4, Deviatioa from those methods, il required, will be presented in the SSMPs.
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8. DATA REDUCTION, VALIDATION, AND REPORTING

Analvtical laboratories will provide results to the Rockwell International
CEARP Manager. the Subcontractor Project Manager, and Quality Assurance Officers.
These data will include results and documentation for blanks and duplicates, matrix

spikes, and forms summarizing analytical precision and accuracy.

Analytical data, including quality control sample analysis, will be entered into
the techaical data base. The analyses will be grouped into lots, with quality contrcl!
samples associated with a particuiar lot. The analyses of quality control samples wiil
be compared to theoretical known concentrations of those samples. If analyses do nct
meet acceptance criteria, the analytical laboratory may be asked to re-analvze the
samples for parameters which do not exceed holding times. Analyses which cannot
meet acceptance criteria, will be labelled as unacceptable. All parameter-specific val-
ues for a lot in which the quality control analyses did not meet acceptance criteria,

will be removed from the technical data base.

Acceptance criteria for analyses of parameters for quality control samples
(knowns) will be based on the theoretical known value furnished by the laboratory
that prepared the sample. The theoretical known value is stated as a range of values.
The analysis of the sample must be within the stated range of the theoretical known.
plus or minus 10% of the range. An exception is analyses at or near the limit of de-
tection. If the lower limit of the range of the theoretical known value is less than
twice the limit of detection, an acceptable anailysis inciudes the range from the {imit

of détection to the upper limit of the theoretical range, plus 10%.

Analytical reports from a field laboratory, if used, and the geotechnical labo-
ratory will include all raw data, documentation of reduction methods, and reiated
quality assurance/quality controi data. These data will be assessed by verification of
reduction results and confirmation of compliance with quality assurance/quality con-

trol requirements.

Raw data from field measurements and sample collection activities used in
project reports will be appropriately identified. Where data have been reduced or

summarized, the method of reduction will be documented.
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The Quality Assurance Officers will review results of Quality Control-accep-
tance evaluations and will document acceptance or non-acceptance of data. The Qual-
. ity Assurance Officers will maintain records of quality control-acceptance tests.
These records will be subject to independent audit, which may include Los Alamos

Nauonal Laboratory.
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9. INTERNAL QUALITY CONTROL PROCEDURES

Internal quality control procedures {or the laboratorv are those specified in
Appendix A. These specifications include tvpes of audits required (e.g., samplc
spikes, surrogate spikes, reference samples, controis. and blanks), (requency of audits,
compounds to be used for sample spikes and surrogate spikes, and quality control ac-

ceptance criteria for audits.

The quality control checks and acceptance {or data from a field laboratory, if
used, and the geotechnical laboratory are described above in Sections 3.2 and 3.3.
Quality control procedures for field measurements (pH, conductivity, and tempera-
ture) are limited to checking the reproducibility of the measurement in the {ield by
obtaining multiple readings and/or by calibrating the instruments (where ap-
propriate). Quality control of field sampling will invoive collecting field duplicates

and blanks.
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10. PERFORMANCE AND SYSTEMS AUDITS

For each activity where samples are collected, a performance audit investi-
gating conformance with quality control procedures will be conducted (Appendix A
at the discretion of the Rockwell Internationai CEARP manager, Subcontractor Pro-
sect Manager, and Quality Assurance Officers. This audit will be scheduled to allow
oversight of as many different field activities as possible. This audit will be per-
formed by the Quality Assurance Officers or their designees. A written report of the
results of this audit, along with a notice of nonconformity (if necessary), will be
submitted to the following individuals:

- Rockwel!l International CEARP Manager

- Subcontractor Project Manager
- Subcontractor Site Manager

At least one systems audit will be performed during'thc project. The audit
will verify that a system of quality control measures, procedures, reviews, and ap-
provals was established for ail activities and is being used by project personnel. [t
will also verify that the systc’m for project documentation is being used and that zll
quality control records, along with required quality control reviews, approvals, and
activity records are being maintained. A standard checklist for systems audits will be
used. The systems audit will be conducted by the Quality Assurance Officers and/or
Los Alamos National Laboratory. A final report will be prepared which summarizes

any deviations from approved methods and their impacts on the project results.

After consultation with the CEARP Manager (and Subcontractor Project Man-
agcr): the Quality Assurance Officers may schedule systems audits of the participat-
ing laboratories. At a minimum, the systems audit would include inspection of labo-
ratory notebooks, control sheets, logsheets, computer files, and equipment calibration
and maintenance records. If scheduled, system audits will be executed by individuals

identified in Section 2.3 of this document.

Performance and systems audits of analytical laboratories will be scheduled
and executed by the laboratory Quality Assurance Officers. Performance audits are

conducted at least semiannually.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan Section 10, page 1



11. PREVENTIVE MAINTENANCE

This section applies solely to field equipment. Preventive maintenance will L¢
addressed bv checks of equipment prior to initiation of field operations, to allow time
for replacement of malfunctioning ecquipment. The Subcontractor Site Manager will
be responsible for implementing and documenting these procedures on a weekly basis

during the period of use.
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12. LABORATORY DATA ASSESSMENT PROCEDURES

Analytical data from taboratories is assessed for accuracy, precision and com-

pleteness by the laboratory Quality Assurance Officers, using standard procedures.

Assessment of data generated by analytical laboratories is inttiated and con-
tinued at three administrative leveis. The bench chemist directly responsible for the
test knows current operating acceptance limits. He/she can directly accept or reject
generated data and consult with his/her immediate supervisor for any corrective
action. Once the bench chemist has reported the data as acceptable, he/she initials
the report sheet. Any out-of-control results are flagged and a note is made as to why

the resuits were reported.

The chief chemist receives the data sheets and reviews the quality control data
that accompanied the sample run. After checking the reported data for completeness
and quality control results, the chief chemist either initials the report sheet or sends
it back to the bench chemist for rerunning of sampies. The Quality Control Coordi-
nator reviews data forwarded to him/her as acceptable by the chief chemist. Anvy
remaining out-of-control resuits that, in the opinion of the Quality Control Coordina-
tor, do not necessitate rerunaning of the sample, are flagged, and a memo is written to
the data user regarding utility of the data. Data generated from all analyses are

given a final review by the laboratory Quality Assurance Officers.
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13. CORRECTIVE ACTION PROCEDURES

The Quality Assurance Officers and their audit teams will prepare a report Jdc-
scribing the results of the performance and/or system audits. If unacceptable condi-
tions (e.g.. failure to have/use procedures), unacceptable data, nonconformity with the
quality control procedures, or a deficiency are identified, the Quality Assurance Of-
ficers will notify the Rockwell International CEARP Manager of the results of the
audit in writing. They will also state if the nonconformity is of significance for the
program and recommend appropriate corrective actions. The Rockweill International
CEARP Manager will be responsible for ensuring that correcitve is developed and ini-
tiated and that, if necessary, special expertise not normally available to the project
team is made available. The subcontractor will be responsible {or carrving out cor-
rective actions. The subcontractor will also ensure that additional work is not per-

formed until the nonconformity is corrected. Corrective action may include
- reanalyzing the samples if holding time permits,
- resampling and reanalyzing,

- e¢valuating and amending the sampling and analytical procedures,
and

- accepting the data and acknowledging its level of uncertainty.

The Rockwell International CEARP Manager will be responsible for ensuring

that corrective action was taken, and that it adequately addressed the nonconformity.

. After corrective action is taken, the Quality Assurance Officer responsible for
the audit will document its completion in a written report. The report will indicate
any identified (findings, corrective action taken, follow-up action, and final
recommendations. The report will be sent to the Rockwell International CEARP Man-
ager. Project staff will be responsible for initiating reports on suspected nonconfor-

mities in field activities and deliverables or documents.
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14. QUALITY ASSURANCE REPORTS

The Rockwell I[aternational CEARP Manager wiil rely on written rc-
ports, memoranda documenting data assessment activities, performance and systems
audits, nonconformity notices, corrective action reports, and quality assurance notices
to enforce quality assurance requirements. The Los Alamos National Laboratory will
be issued a written quality assurance report at the end of each stage of site character-

ization (remedial investigation) by the Rockwell International CEARP Manager.

Records will be maintained to provide evidence of qualify assurance activities.
Proper maintenance of quality assurance records is essential to provide support for
evidential proceedings and to assure overall quality of the investigation. A quality
assurance records index will be started at the beginning of the project. All informa-
tion received (rom outside sources or developed during the project will be retained by
the project team. Upon termination of an individual task or work assignment, work-
ing files will be processed for storage as quality assurance records. Upon termination
of the project, complete documentation records (for example, chromatograms, spectra,
and calibration records) will be archived as required by DOE Order 1324.2A (Records
Deposition). The Rockwell International CEARP Manager and the Los Alamos Na-
tional Laboratory CEARP Rocky Flats Plant Team Leader will be responsible for en-
suring that the Quality Assurance records are being properly stored and that they can

be retrieved.
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APPENDIX 7

QA/QC PROCEDURES FOR
SOIL CHARACTERIZATION



1. LABORATORY QA/QC PROGRAM

This appendix to the quality assurance/quality control plan describes the orga-
nization and procedures used to produce reliable analytical data. These procedures
are applicable to performing chemical, radiological, and geotechnical analyses on

waste or environmental samples as appropriate.

The ultimate responsibility for the generation of reliable laboratory data rests
with the laboratory management. Laboratory management is vested with the author-
ity to establish those policies and procedures to ensure that only data of the highest
attainable caliber are produced. Laboratory management, as well as the laboratory
Quality Assurance/Quality Control Officer are responsible for the implementation of
the established policies and procedures.

Laboratory management has the following responsibilities:

- direct implementation of the quality assurance program,

- ensure that their personnel are adequately trained to perform analy-
ses,

- ensure that equipment and instrumentation under their coatrol are
calibrated and functioning properly, and

- review and perform subsequent corrective action on ianternal and ex-
ternal audits.

The Quality Assurance/Quality Control Officer has the following responsibili-
ties:
- on-going review of individual quality assurance procedures,

- providing assistance in the development and implementation of spe-
cific quality assurance plans for special analytical programs,

- coordination of internal and external quality assurance audits,

- coordination of quality assurance training,

- review of special project plans for conmsistency with organizational
requirements and advising laboratory management of inconsistencies,

and

- overall coordination of the laboratories’ quality assurance program
manual.
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1.2. SAMPLE MANAGEMENT

On notification of the sampling and analyses effort, the laboratory will creatc
1 file to maintain records associated with the activity. In addition to administrative
information, requests for sample containers, preservatives, and required analyses will

be included in the file.

Sample bottles will be prepared by the laboratory and made available to the
sampling team. The bottles will be prepared according to the analysis plan procedures
and will include sample preservatives appropriate to the analytes and matrices of
concera. Addition of preservatives to sample shall be recorded on chain-of -custody

forms.

Samples received at the laboratories will be inspected for integrity, and any
field documentation will be reviewed for accuracy and completeness.

Chain-of -custody and sample integrity problems will be noted and recorded on
the chain-of-custody forms during sample log-in. Chain-of-custody forms and defi-
ciency notices will be maintained in the file. Aay deficiencies will be brought to the
attention of the Rockwell International CEARP Manager who will advise the labora-

tory on the desired disposition of the samples.

Each sample that is received by the laboratory will be assigned a2 unique se-
quential sample number which wiil identify the sample in the laboratory’s internal
tracking system. References to a sample in any communication will include the as-

signed sample number.

Samples will be stored in a locked refrigerator at 4°C. The temperature of the
storage refrigerators will be monitored and recorded daily by the sample custodian.

Sample fractions and extracts will also be stored under these same conditions.
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1.3. ANALYTICAL SYSTEMS

L.3.1. Instrument Maintenance

Instruments will be maintained in accordance with manufacturers’ specifica-
tions. More frequeat maintenance may be dictated dependeat on operational perfor-
mance. Instrument logs will be maintained to document the date, type, and reason for

any maintenance performed.

Contracts on major instruments with manufacturers and service agencies may
be used to provide routine preventive maintenance and to ensure rapid response (o

emergency repair service.

1.3.2. Instrument Calibration

Before any instrument is used, it will be calibrated using known reference ma-
terials. All sample measurements will be made within the calibrated range of the in-

strument. A record of calibration will be kept in an equipment log.

1.3.3. r inl

Prior to conducting analyses on an indepeandent basis, analysts will be trained
by experienced personnel in the complete performance of the analytical method. An-
alvsts may require training at instrument manufacturers' training courses. The ana-
lvst will be required to independently generate data on several method and/or matrix
spikes to demonstrate proficiency in that analytical method. The type of data to be
generated will be dependent on the analytical method to be performed. Results of

this "certification” will be reviewed by laboratory management for adequacy.

Method blanks and method spikes will be required in every lot of samples an-
alyzed, thus performaace on a day-to-day basis can be monitored. Laboratory man-
agement and the Laboratory Quality Assurance/Quality Coatrol Officer are responsi-

ble for easuring that samples are analyzed by only competent analysts.
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1.4. ANALYTICAL METHODS

1.4.1. Gas Chromatography/Mass Spectroscopy

Mass spectrometers will be tuned on a daily basis to manufacturer's specifica-
tions with FC-43. [n addition, once per shift (8 hours) these instruments will be
tuned with decafluorotripheaylphosphine (DFTPP) or 4-bromo-fluorobenzene (BFB)
for semi-volatiles or volatiles, respectively. lon abundance will be within the window
dictated by the requirements of the specific protocols. Once an instrument has been
tuned, initial calibration curves for analytes (appropriate to the analyses to be per-
formed) will be generated for at least three solutions containing known concentrations

of authentic standards of compounds of concern.
The calibration curve will bracket the anticipated working range of analyses.

Calibration data, to include the correlation coefficieatr, will be entered into

laboratory notebooks to maintain a permanent record of instrument calibrations.

During each operating shift, a midpoint calibration standard will be analyzed
to verify that the instrument respoanses are still within the initial calibration determi-
nations. The calibration check compounds will be those analytes used in the EPA
contract laboratory program’s multicomponent analyses (e.g., priority pollutants and
hazardous substances list) with the exception that beazeae will be used in place of
vinyl chloride (volatiles) and di-n-octyl phthalate will be deleted from the semi-

volatile list.

The response factor drift will be calculated and recorded. If significant
(>30%) response factor drift is observed, appropriate corrective action will be taken to

restore confidence in the instrumental measurements.

All GC/MS analyses will include analyses of a method blank, a method spike.
and a method spike duplicate in each lot of samples. In addition, appropriate surro-
gate compounds specified in EPA methods wiill spiked into each sample. Recoveries
from method spikes and surrogate compounds will be calculated and recorded on con-

trol charts to maintain a history of system performance.
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Duplicate samples will be analyzed for analytical lots of twenty (20) or more

samples.

Audit samples will be apalyzed periodically to compare and verify laboratory

performance against standards prepared by outside sources.

1.4.2. Gas Chromatography and High Performance Liguid Chromatography

Gas chromatographs and high performance liquid chromatographs will be cali-
brated prior to each day of use. Calibration standard mixtures will be prepared from
appropriate reference materials and will contain analytes appropriate for the method

ot analysis.

Working calibration standards will be prepared fresh daily. The working stan-
dards will include a blank and a minimum of three concentrations to cover the aatic-
ipated range of measurement. At least one of the calibration standards will be at or
below the desired instrument detection limit. The correlation coefficieat of the plot
of “known” versus "found” concentrations must be at least 0.956 in order to consider
the responses linear over a range. If a correlation coefficient of 0.996 cannot be ob-
tained, additional standards must be analyzed to define the calibration curve. A
midpoint calibration check standard will be analyzed each operating shift (8 hours) to
confirm the validity of the initial calibration curve. The check standard must be
within twenty (20) percent of the initial response curve to demoanstrate that the initial

calibration curve is still valid.

Calibration data, to include the correlation coefficient, will be entered into

iaboratory notebooks t0 maintain a permanent record of instrument calibrations.

At least one method blank and two method spikes will be inciuded in each
laboratory lot of samples. Regardless of the matrix being processed, the method
spikes and blanks will be in aqueous media. Method spikes will be at a concentration

of approximately five (5) times the detection limit.

The method blanks will be examined to determined if contamination is being
introduced in the laboratory. The method spikes will be examined to determine both

precision and accuracy.
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Accuracy will be measured by the percent recovery of the spikes; precision
will be measured by the reproducibility of method spikes.

1.4.3. Atomic Absorption Spectrophotometry

Atomic absorption spectrophotometers will be calibrated prior to each day of

use.

Calibration standards will be prepared from appropriate reference materials,
and working calibration standards will be prepared fresh weekly. The working stan-
dards wiil include a blank and a minimum of five concentrations to cover the antici-

pated range of measurement.

Duplicate injections will be made for each concentration. At least one of the
calibration standards will be at or below the desired instrument detection limit. The
correlation coefficieat of the plot of "known" versus "found® concentrations will be at
least 0.996 in order to consider the responses linear over a range. If a correlation co-
efficieat of 0.996 cannot be achieved, the instrument will be recalibrated prior to
analysis of samples. Calibration data, to inciude the correlation coefficient, will be
entered into laboratory notebooks to maintain a permanent record of instrument cali-

brations.

At least one method blank and two method spikes will be included in each
: laboratory lot of samples. Regardless of the matrix being processed, the method
spikes and blanks will be in aqueous media. Method spikes will be at a concentration

of. approximately five (5) times the detection limit.

The method blanks will be examined to determine if contamination is being
introduced in the laboratory and will be introduced at a frequency of one per analyvt-
ical lot or five (5) percent of the samples, whichever is more. The method spikes will
be examined to determine both precision and accuracy. Accuracy will be measured
by the percent recovery of the spikes. The recovery must be within the range of 75-
125 percent to be considered acceptable.

Precision will be measured by the reproducibility of both method spikes. Re-
sults must agree within twenty (20) perceat in order to be considered acceptable.
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1.4.4. Spectrophotometric Methods

Spectrophotometers will be calibrated prior to each day of use. Calibration
standards will be prepared from reference materials appropriate to the analyses being
performed, and working standards will inciude a blank and 2 minimum of five (5)
soncentrations to cover the anticipated range of measurement. At least one of the
calibration standards will be at or below the desired instrument detection limit. The
correlation coefficient of the plot of "known" versus *found® coacentration will be at
least 0.996 in order to consider the responses linear over a range. If a correlation co-
efficient of 0.996 cannot be achieved, the instrument will be recalibrated prior to the

analysis of samples.

Calibration data, to include the correlation coefficieat, will be entered into

laboratory notebooks to maintain a permanent record of instrument calibrations.

At least one method blank and two method spikes will be inciuded in each
laboratory lot of samples. Regardless of the matrix being processed, the method
spikes will be at a concentration of approximately five (5) times the detection limit.

The method blanks will be examined to determine if contamination is being

introduced in the laboratory.

Accuracy will be measured by the percent recovery of the spikes. The recov-
ery must be in an acceptable range (based on EPA data for the method of interest) in
order to be considered acceptable. Precision will be measured by the reproducibility

of bott} method spikes.

Results must agree within acceptable limits (based on EPA data) in order to be

ccasidered acceptable.

1.3. REFERENCE MATERIALS

Whenever possible, primary reference materials will obtained from the Na-
tional Bureau of Standards (NBS) or the US. Environmental Protection Agency (EPA).
In absence of available reference materials from these organizations, other reliable
sources may be sought. Reference materials will be used for instrument calibrations,
quality control spikes, and/or performance evaluations. Secondary reference material
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may be used for these functions provided that they are traceable to an NBS standard

or have been to an NBS standard within the laboratory.

1.6. REAGENTS

Laboratory reagents will be of a quality to minimize or eliminate background
concentrations of the analyte to be measured. Reagents must aiso not contain other

contaminants that will interfere with the analyte of concern.

1.7. CORRECTIVE ACTIONS

When an analytical system is deemed to be questionable or out-of-coatrol at
any level of review, corrective action wiil be taken. If possible, the cause of the out-
of -control situation will be determined, and efforts will be made to bring the system
back into control. Demoastration of the restoration of a reliable analytical system
will normally be accomplished by generating satisfactory calibration and/or quality
control sample data. The major consideration in performing corrective action will be
to ensure that only reliable data are reported from the laboratory. The Rockwell In-
ternational CEARP Manager will be informed of the problem and all corrective ac-

tions taken.

1.8. DATA MANAGEMENT

1.8.1. Data Collection

All data will be recorded in laboratory notebooks. Laboratory notebooks wiil

contain:

- Date and time of processing

- Sampie aumbers

- Project

- Analyses or operation performed
- Calibration data

- Quality control samples included
- Concentrations/dilutions required
- Instrument readings

- Special observations

- Analyst's signature.
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Copies of laboratory notebooks will be provided to the Rockwell International

CEARP Manager on request.

1.8.2. Data Reduction

Data reduction will be performed by the individual analysts. The complexity
of the data reduction will be dependent on the specific analytical method and the

number of discrete operations (extractions, dilutions, and concentrations) involved.

For those methods utilizing a calibration curve, sample responses will be ap-
plied to the linear regression line to obtain an initial raw result which will be fac-
tored into equations to obtain the estimate of the concentration in the original sample.
Rounding will not be performed until after the final result is obtained, to minimize
rounding errors, and results will not normally be expressed in more than two (2) sig-

nificant figures.

Copies of all raw data and the calculations used to generate the final results
will be retained in the laboratory file to allow reconstruction of the data reduction
process at a later date. Copies of these records will be provided to the Rockwell In-
ternational CEARP Manager on request.

1.8.3. Data Review

System reviews will be performed at ail levels. The individual analyst will re-
view the quality of data through calibration checks, quality control sample results,
and pérformancc evaluation samples. These reviews wiil be performed prior to sub-

mission of data te the laboratory management.

Laboratory management will review data for consistency and validity to de-
termine if program requirements have been satisfied. Selected hard copy output of
data (chromatograms, spectra, ¢tc.) will be reviewed to easure that results are inter-
preted correctly. Unusual or unexpected results will be reviewed, and a resolution
will be made as to whether the analysis should be repeated. In addition, laboratory
management, will recalculate selected results to verify the calculation procedure. Any
abnormalities will be brought to the attention of the Rockwell International CEARP
Manager.
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The Quality Assurance Officer will independeatly coaduct a complete revicu
of results from randomly sclected samples to determine if laboratory and program
quality assurance/quality coatrol requirements have been met. Deviations from rc-
quirements will be reported to the laboratory management and Rockwell International

CEARP Manager for resolution.

Non-routine audits may be performed.

1.8.4. Data Reporting

Reports will contain final results (uncorrected for blanks and recoveries),
methods of analysis, levels of detection, surrogate recovery data, and method blanks
data. In addition, special analytical problems, and/or any modifications of refer-
enced methods will be noted. The number of significant figures reported will be con-
sistent with the limits of uncertainty inherent in the analytical method. Conse-
quently, most analytical results will be reported to no more than two (2) sigaificant

figures.

Data will be reported in units commonly used for the analyses performed.
Concentrations in liquids will be expressed in terms of weight per unit volume (e.g.,
milligrams per liter). Concentrations in solid or semi-solid matrices will be expressed

in terms of weight per unit weight of sample (¢.8., micrograms per grams).

Reported detection limits will be those specified by the analytical method.

1.8:5. Datg Archiving

The laboratory will maintain on file all of the raw data (including calibration
data), laboratory notebooks, and other pertinent documentation. This file wiil be
maintained at the laboratory for a period of time consistent with Rocky Flats Plant’s
requiremeants. At the end of that time frame, all these records will be given to Rocky
Flats Plant.
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3. PERFORMANCE AND SYSTEM AUDITS

Quality assurance audits will be conducted. System audits will be conducted at

random, unscheduled intervals at least annually.

Audits will be planned, organized, and clearly defined before they are initi-
ated. Auditors will identify nonconformances or deficiencies. These will be reported
and documented so that corrective actions can be initiated through appropriate chan-
nels. Corrective actions will be followed up with a compliance review. A report on
each audit will be sent to the Rockwell International CEARP Manager.

2.1. FIELD AUDITS

Unannounced field audits, investigating conformance with QA/QC procedures,
will be performed. A typical checklist for this type of audit is shown in Table A-l.
A written report on the resuits of this audit will be submitted to the Rockwell Inter-

national CEARP Manager.

2.2, CORRECTIVE ACTION

After each audit, auditors will identify nonconformances ia a written noncon-
formance notice and initiate corrective action through the Rockwell International
CEARP Manager. The nonconformance notice will describe any nonconforming con-
ditions and set a date for response and corrective action(s). The Subcontractor
Project Manager will prepare a written proposal for corrective action for review and
approval by the Rockwell [aternational CEARP Manager. When approved, the pro-
posed corrective action(s) will be implemented. Follow-up review will be performed

by the auditor to confirm that the corrective actions have been implemented.
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Table A.lI. Field Audit

Project Site Manager

Site Location Field Team Leader

Auditor Date

Audit Question Yes No Comment/Documentation

1. Was a site-specific sampling
and anaiytical plan followed?

2. Was a field team leader
appointed?

3. Was the site health and safety
coordinator present?

4. Were field team members famil-
iar with the sampling plan?

5. Was a briefing held offsite,
before any site work was begun,
to acquaint persoanel with
sampling equipment and assign
field respoasibilities?

6. Was the daily briefing and
safety check conducted?

7. Was a compieted "Site Person-
nel Protection and Safety Eval-
uation Form” read and signed
by all visitors and personnel
entering the site?

8. Was a field notebook assigned
to the ficld team leader?

9. Were eatries made in the field
notebook?

10. Were sampling stations located
correctly?

I1. Did the number and location

of samples collected follow the
site-specific sampling plan?
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Table A.l. (Continued)

Project Site Manager

Site Location Field Team Leader

Auditor Date

Aydit Ouyestion Yes No Comment/Documentation

12. Were samples ideatified as
described in the site-specific
sampling plan?

13. Were samples collected fol-
lowing procedures specified in
the site-specific plan?

14. Was 8 chain-of-custody form
filled out for all samples col-
lected? Were all sample transfers
documented?

15. Were samples preserved as
specified in the site-specific
sampling plan?

16. Were the number, frequeacy,
and type of samples (including
blanks and duplicates) collected
as described in the site-specific
sampling plan?

17. Were the number, {requency,
and type of measurements and
observations taken as specified
in the site-specific sampling
plan?

18. Were blank and duplicate
samples properly identified?

19. Was a record maintained
of calibration of field equip-
ment?

20. Was field equipment cal-
ibrated as required?
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Project

Table A.1. (Coatinued) . .

Site Location

Auditor

Site Manager

Field Team Leader

Date

Audit Question

Yee No Comment/Documentation

21.

22

23.

24.

25.

ROCKY FLATS PLANT

Have any procedures been
revised?

Are revisions to procedures
adequately documented?

Was the document log for
chain-of -custody records and
other sample traffic control
forms maintained?

Have any accountable doc-
uments been lost?

Did drilling and well con-
struction follow procedures out-
lined in the sampling plan?

Were the activities being
conduc;ed compatible with the
environmental conditions?
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2. MATERIALS DESCRIPTION

2.1. PURPOSE

To provide procedures for field descriptions of surficial and bedrock materi-

als.

2.2. RESPONSIBILITY

The Field Team Leader is responsible for describing core and samples follow-

ing this work procedure.

2.3. EQUIPMENT AND MATERIALS

- Log of boring

- Field notebooks

- Clipboard

- Rulers

- Rock-color chart, Geological Society of America
- Waterproof pens

- Colored pencils

- Protractor

- Hand lens

- Dropper bottle of hydrochloric acid
- Rock hammer

- Grain-size chart/scale

2.4. PROCEDURES

(1) All surficial materials and bedrock samples will be described using the

following sequence of parameters:

- Footage

- Sample type

- Percent recovery

- General material type
- Color

- Structural characteristics
- Grain sizes

- Composition of grains
- Degree of sorting

- Grain shapes

- Minor characteristics
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- Degree and nature of cementation
- Moisture content

Procedures for describing cach of these parameters are presented below.
(a) Footage: Depth of sample interval.
(b) Sample Type: Continuous drive, cuttings, core, or split spoon.
(¢) Percent Recovery: Percent of sample recovered from borehole.

(d) General Material Type: Clay, clayey sand, sandy clay, Silt, sand,
gravel, sand and gravel, shale, sandstone, or siltstone.

(¢) Color: Color of samples will be described by comparing samples
with a standard color chart. Either a Munsel soil color chart or
USGS standard color chart will be used. Colors wiil be described
from moistened samples. Any color abbreviations shall follow those
set by the standard color chart used.

(f) Structural Characteristics: This parameter describes bedding and
other primary features of the sample, including nature of bedding
(e.g., massive, tabular, lenticular, laminated, graded, or even); pri-
mary features within beds or other structures (e.g., grading, lamina-
tions, cross bedding, channeling, distorted flow banding, and inclu-
sions); and characteristic secondary features (e.g., cleavage, promi-

nent weathering effects, and fracturing) (Compton 1962).

(8) Grain Size: Grain sizes will be classified according to the Went-
worth scale (Dresser Atlas 1982). The percentage of each grain size

will be denoted by the following descriptive terms.

Descriptive Term Percentage
Trace 1-10%
Some 10-20%
Adjective (sandy, silty, etc.) 20-35%
*And* : 35-50%

(h) Composition of Grains: Composition of grains will be described by
using the major or dominant grain component first, followed by
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minor component percentages or the appropriate descriptive term
(Compton 1962).

(i) Degree of Sorting: The degree of sorting is a measure of particle
size uniformity. It will be visually estimated in the field using
sorting charts (Dresser Atlas 1982).

(j) Grain Shapes (Roundness): Roundness is the degree of a clastic par-
ticle abrasion and is reflected in the sharpness of its edges and cor-
ners. Grain shapes will be determined visuaily in the field using
grain shape charts (Dresser Atlas 1982).

(k) Minor Characteristicss Minor and/or unusual characteristics of a

sample will be noted in the description including weathering.

(1) Degree and Nature of Cementation: The degree of cementation will
be recorded as uncemented or uncoansolidated, poorly cemented or
consolidated, or well cemented, based on visual inspection. The na-
ture of calcium carbonate will be determined based on the reaction
of samples to dilute hydrochloric acid. The intensity of the hy-
drochloric acid reaction will be described as no reaction, weak reac-

tion, or strong reaction.

(m) Moisture Content: A general qualitative description will be used to
describe moisture content.
Dry: No discernible moisture present.

Damp: Enough moisture present to darken the color of the sample,
but does not feel moist {o the touch.

Moist: Sample feels moist to the touch.
Wet: Visible water is present.
(2) Geologic descriptions of core will follow the same procedures as outlined
above. Additional records required for core are: the cored (run) interval,
the footage of recovered core and percent recovery, and the Rock Quality

Designation (RQD) of the cored interval. RQD is the percent of sound

core recovered in pieces greater than four inches in length (Deere 1964).
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2. RECORDS
. - Field Notebooks
- Log of Boring
2.6. REFERENCES

Compton, R. R., 1962, Manual of Field Geology. John Wiley and Sons, Inc., New York,
378 pp.

Deere, D. U, 1964, Techaical Description of Rock Cores for Engineering Purposes:
Rock Mechanics and Engineering Geology, Vol. 1, pp. 16-22.

Dresser Atlas, 1982, Well Logging and Interpretation Techniques: Dresser Atlas, Inc., 228
PP.
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. 3. FIELD SCREENING FOR TOTAL ORGANIC COMPOUNDS IN SOIL SAMPLES

3.1. PURPOSE

To field screen soil samples for volatile organic compounds.

3.2. RESPONSIBILITY

The Field Team Leader is respoansible for field screening of samples following

this work procedure.

3.3. EQUIPMENT AND MATERIALS

- Field notebooks

- Log of boring

- Adhesive labels

- Waterproof pen

- Sample bottles (500-mi amber glass) with lids
- Photoionization detector (PID)

- Organic vapor analyzer (OVA)

3.4. PROCEDURES

(1) Approximately 50 to 100 ml of soil will be placed in 500-ml amber
glass jars, and an equal amount of deionized water will be added to
the jar. The jar will then be shaken and allowed to stand for 30

minutes allowing organic compounds to volatilize.

(2) The sample jars will be labeled with the date, time, borchole number,

sample depth, and Field Team Leader’s.

(3) Field screening of the samples for total organic vapor coacentrations
will be conducted using an OYA and a PID. The instruments will be
calibrated to the volatile organic compounds of concern at each site
(Roffman et al. 1986).

(4) The lid of the sample jar will be opened slightly and the probes of
the instruments will be placed inside the jar. Values registered on
. each instrument will then be recorded in the field notebook. The
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date and time of the reading, the borehole number, and the sample
depth will also be recorded in the ficld notebook and log of boring.

3.S. RECORDS
Field notebooks
Logs of borings
3.6. REFERENCES
Roffman, H. K., M. D. Neptune, J. W. Harris, A. Carter, and T. Thomas, Field
Screening for Organic Contaminants in Sampies from Hazardous Waste Sites, 1986,

Abstract from: Conference on Petroleum Hydrocarbons and Organic Chemicals in
Groundwater-Prevention, Detection, and Restoration, Houston, Texas, 8 p.
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4. LABELING AND STORAGE OF SAMPLES

4.1. PURPOSE

To provide procedures for labeling and storage of boxed cores and jarred sam-

pies.

4.2. DEFINITIONS

- Storage Facility: The location where boxed cores and/or jarred sam-
ples will be stored without freezing.

4.3. RESPONSIBILITY

The Field Team Leader is responsible for labeling and storage of all samples.

4.4. EQUIPMENT AND MATERIALS

Labeling Pens
Adhesive Labels
Inventory Sheets
- Field Notebook

.

4.S. PROCEDURES

(1) Label core boxes and sample jars in the field as samples are collected. All

samples will be labeled with

(a) location

(b) borehole designation

(¢) date

(d) depth

(¢) box or jar number

(f) total number of boxes or jars for the borchole
(g) Field Team Leader initials

Check that all information is correct before leaving the field with samples.

(2) Transport samples to storage facility.
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(3) Place samples in storage facility. Samples should be stacked in order by
‘ hole number and in neat and orderiy arrangement for accessibility. All
samples from each well should be placed in one location, and the labels

should be visible.

4.6. RECORDS

- Field Notebook
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S. DECONTAMINATION OF DRILLING, TESTING, AND SAMPLING EQUIPMENT

S.1. PURPOSE

To provide procedures for equipment decontamination.

5.2. DEFINITIONS

Equipment: Augers, drill pipe, bits, sampling devices, tools, tremie pipe, pack-
ers, water pipe, geophysical logging equipment, casing, electric well sounders, pumps,
and all other miscellancous equipment used in drilling, sampling, testing, logging, in-
stalling, and developing moanitor wells.

Decontamination: Decontamination is the process of cleaning equipment to

avoid transport of contamination.

$.3. RESPONSIBILITY

The Ficld Team Leader is responsible for supervising and approving the de-

contamination cleaning of equipment.

The Driller is responsible for cleaning all drilling, sampling and well construc-
tion equipment and assisting the geophysicist in cleaning geophysical probes and ca-
bles.

5.4. "EQUIPMENT AND MATERIALS

Portable Steam Cleaner
Brushes and Buckets
Organic-free Water
Alkaline Detergent

5.5. PROCEDURES

5.5.1. Drilling and Well Tastallation Equipm

(1) Decontaminate all drilling equipment before starting the first borehole.
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(2)

3)

(4)

(5)

(6)

Upon termination of a borchole, decontaminate all drilling, packer testing,
and geophysical logging ecquipment as well as stainless steel well casing
and screen.

Decontamination will include:

(a) a rinse with the steam cleaner using organic-free water;
(b) scrubbing with brushes using a solution of organic-free water and
an alkaline detergent; and
(¢) a final rinse with the steam cleaner using organic-free water.
Cover drilling equipment with a ¢clean sheet of plastic after it is decontam-
inated. Install wet casing and screea in the borehole.

Decontaminate all equipment and tools used in well installation.

Before moving to the next drill site, decontaminate the wireline cable by
pulling it off the drum to the appropriate length. Also decontaminate the
rig table and mast.

$.5.2. Sampling Fquipment

(H

(2)

)

(4)

Decontaminate all sampling equipment before collecting the first sample
and after each sample collected.

Decontamination will include:

(a) scrubbing with brushes using a solution of organic-free water and an

alkaline detergent; and
(b) a rinse with organic-free water (a steam cleaner may be used).

Decontaminate the electric well sounder probe and cable before and after

measuring water levels.

Decontaminate pumps and pump line exteriors before and after pumping a
monitor well. Decontaminate the internal system of pumps and tubing by
pumping at least | tubing volume of organic free water through the pump.
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(5) Discard bailer rope after each use. Attach aew polypropylene rope to the

bailer at each well.

5.6. RECORDS

- Field Notebook
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8. WELL INSTALLATION

8.1. PURPOSE

To provide procedures for monitor well construction and installatioa.

8.2. DEFINITIONS

Monitor Well: Two-inch well designed for monitoring water levels and

groundwater quality.

Alluvial Well: Monitor well completed in surficial materials (Rocky Flats Al-

luvium, colluvium, or valley fill alluvium).

Bedrock Well: Monitor well completed in saturated sandstone of the Arapahoe

or Laramie Formations.

Piezometers: Two-inch well completed in claystone of the Arapahoe or

Laramie Formations for monitoring water levels.

8.3. RESPONSIBILITIES

The Subcontractor Site Manager is responsible for selecting completion
intervals and well designs. Completion intervals and well designs will be approved by

the Rockwell International CEARP Manager prior to well construction.

The Field Team Leader is responsible for supervisions and documentation of

well completions.

The Driller will assembie and install all materials.

8.4. EQUIPMENT AND MATERIALS

- Schedule 5 Type 316 stainless steel casing

- Schedule 5§ Type 316 stainless steel wire wrap screen
- Type 316 stainless steel centralizers

- Bentoaite pellets

- Appropriate filter pack

- Neat Type [ or 1l Portland cement
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8.S.

Concrete mix

Organic-free water

Five-gallon buckets

Tremie pipe

Hoses and pump

Shovel

Trowel

Protective surface casing

Padlock

100-ft tape measure divided in tenths of a foot with a weight on the
end

Electric well sounder

Well construction summary data sheets
Field notebook

PROCEDURES

n

(2)

3)

Pull all augers and drill pipe from borchole. If borehole stability is a

problem, the wells may be completed inside the hollow stem augers.
Decontaminate drilling equipment and casing.
Measure depth to water and design welil construction.

Alluvial Wells. The screened interval in alluvial wells will extend from
approximately 1 ft below the top of bedrock to 2 to § ft above the water
table. A filter pack designed for the grain size of the formation will be
placed around the screened interval and will not extend more than 2 ft
above the top of the screened interval. A I-ft-thick bentonite seal wiil be

placed above the filter pack, and the annulus will be tremie grouted with

neat Portland Type I or Il cement to the surface. Cement may be poured
from the surface if the cemented interval is within S ft of the surface. A
locking steel protective casing will be placed over the well, and a2 concrete
surface pad, approximately 3 ft in diameter, will be poured around the
surface casing. The pad will be sloped so as to drain away from the welil.

Bedrock Wells. Bedrock monitor wells will be screened across the entire
interval of saturated sandstone with a minimum screened interval of § ft.
Filter pack, bentoanite, cement grout, protective casing, and a concrete pad

will be placed as described above.
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Piczometers, Deep boreholes which do not encounter sufficient sandstone
thickness after drilling through 70 ft of claystoae with an average hy-
draulic conductivity of 5 x 10°7 centimeters per second will be completed
as piezometers with two-inch, Schedule 80, threaded and flush jointed,
polyvinyichloride (PVC) casing. Tea ft of machine slotted casing will be
placed at the base of the casing string. The remainder of the well comple-

tion will be as discussed above for alluvial moanitor wells.

(4) Calculate the amount of filter pack, bentonite, and cement that will be re-

quired for well coastruction.

(5) Weld end cap on the bottom of the well screen with a stainless steel weid-

ing rod, and thread the casing string together.

(6) Place centralizer in the center of the screened interval, and determine its

location on the casing string to the nearest 1/100th foot.

(7) Measure the length of the screened interval and the blank casing to the
nearest 1/100th ft.

(8) Measure total depth of the open borchole. If the bottom of the borehole is
below the base of the screen, backfill it with bentonite pellets or tremie
cement grout to the base of the screen. If the open borehole is backfilled
with grout, allow it to set for 24 hours before well completion. Measure

total depth of the open borehole again.

(9) Place casing string in open borehole. Place slip-on cap on top of the casing
string. Measure stick up to determine total well depth. Check well design

for correct total depth.

(10) Slowly pour filter pack into borehole annulus, making sure it is evenly dis-
tributed around the well casing. Geatly shake the casing as filter pack is
added to avoid bridging of the filter pack. Measure depth to the top of
the filter pack after cach bag is added. Make more frequent measurements

as filter pack approaches the top of the screened interval
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(11)
(12)

(13)

(14)

(13)

(16)

(17)

(18)

(19)
(20)
(1)

(22)

(23)

Record the final depth to the top of the filter pack on well construction
summary sheet. Record amount of filter pack used in the field notebook.

Pour bentonite pellets into borechole annulus, making sure they are evealy
distributed around the well casing.

Measure depth to the top of the bentonite seal and record on well con-
struction summary sheet. Record amount of bentonite used in the field
notebook.

If the bentonite pellets are above the water table, add 1 to 2 gal. of or-
ganic-free water to the hole. Allow the bentonite to swell for approxi-

mately 15 minutes before grouting to the surface.

Mix neat Type I or Il Portland cement (as directed by the Subcontractor
Site Manager) at a mix ratio of 6 to 9 gal. of water per 94-1b bag of ce-

meant.

Place tremic pipe in borehole annulus and attach appropriate hoses and

pump.

Pump grout down borechole annulus. Pour grout from the surface if the
cemented interval is within 5 ft of the surface. Record amount of cement
used in field notebook.

Measure f{inal stick-up of well casing and record on well construction

summary sheet.

Set protective surface casing over stainless steel well casing.
Allow grout to set for 24 hr.

Place form for concrete surface pad around well casing.

Mix concrete and pour surface pad around well casing. Slope pad away

from the well with a trowel.

Weld well number on protective surface casing.
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8.6. RECORDS

. - Well Construction Summary
- Field aotebook
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9. WELL DEVELOPMENT

9.1. PURPOSE

To provide procedures for well development.

9.2. DEFINITIONS

Well Development: Well development is the process by which fines from the
formation and/or filter pack are removed from the vicinity of the well bore in order
to increase the efficiency of the well (UOP Johnson Division 1975).

9.3. RESPONSIBILITY

The Subcontractor Site Manager is responsible for determining which method
of development will be used. Well development methods will be approved by the
Rockwell International CEARP Manager prior to well development.

The Ficld Team Leader is responsible for weil development.

The Driller will be responsible for supplying an air compressor with an air fil-

ter if the well is developed by the air lift method.

9.4. EQUIPMENT AND MATERIALS

- Electric well sounder

- Tape measure calibrated in tenths of feet
- Stainless steel pump®

- Air compressor®

- Teflon bailer®

- Bailer rope®*

- PYC drop pipe®

- Gasoline powered generator?®

- One liter beaker

- Watch

- Calculator

- Well development summary sheets
- Field notebook

*NOTE: The use of these materials will depend on the method of well development

selected.
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9.5. PROCEDURES

The well will be developed by pumping, bailing, or air-lifting. Pumping is the
preferred method of well development and will be used wherever possible. Air-lifting
is less desirable because the potential exists for oils from the air compressor to enter
the wells, but may be necessary to adequately stress the wells. Aa sir filter will be
used if air-lifting is necessary. Bailing is not an efficient method of well develop-
ment because of the low flow rates induced by bailing. Bailing will only be done in

the event of pump failure and to remove sediments in the bottom of the casing.
(1) Decontaminate all equipment prior to weil development.
(2) Measure the water level in the well.

(3) Record the water level on the water level data sheet. Record the date,
time, well, and development methods on the well development summary

sheet.

95.1. Pumping

Well development by pumping will be accomplished by means of a two-inch
stainless steel piston pump. The pump will be lowered to approximately 1 ft above
the bottom of the well. The well will thea be pumped until ten casing volumes of
water have been removed from the well, until the well water is clear, or until 4 h
have eclapsed. The pump will be raised 2 ft at periodic intervals until the entire

screened interval is developed.

9.5.2. Air Lifting

Well development by air lifting will be accomplished by using an air compres-
sor and l-in. PYC air line. An air filter will be attached to the air line from the air
compressor to prevent the introduction of compressor oils or other foreign materials

into the well.

The 1-in. PVYC air line will be lowered until within approximately 2 ft of the
bottom of the well. The air line from the air compressor will thea be attached to the
top section of PYC pipe. The well will then be developed by the introduction of
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compressed air into the well for approximately fifteen minutes, or until a column of
water is removed from the weil. The well will then be sllowed to recover and an-
other column of water discharged to the surface. This process will be repeated until
10 casing volumes of water have been removed from the well, until the produced wa-
ter is clear, or until 4 h have elapsed. At periodic intervals, the air line will be raised
2 ft until the entire screened interval is developed.

9.5.3. Bailing

Well development by bailing will be accomplished using a Teflon bailer and
small diameter polypropylene bailing rope. Water, formation and/or filter pack mate-
rials will be removed from the well by bailing until 10 casing volumes of water have
been removed from the well, until the well water is clear, or until 4 h have elapsed.

The bailing rope will be discarded following weil development.

9.6. RECORDS

- Well development summary sheets
- Field notebook

9.7. REFERENCES

Johnson, E. E., lnc., Groundwater and Wells - A Reference Book for the Water-Well
Industry, 1980, Johnson Division, UOP, Inc., Saint Paul, Minnesota, 440 p.
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11. WELL PURGING

11.1. PURPOSE

To provide procedures for well purging.

11.2. DEFINITIONS

Casing Volume: The casing volume is the volume of water standing inside the
casing, i.e., the distance between the water level and the bottom of the casing (length
of the water column in the well) multiplied by the inner cross-sectional area of the

casing.

Well Purging: Purging is the removal of sufficient water from the well so that
representative formation waters enter the well and can be sampled. Purging will con-

sist of removing three casing volumes.

11.3. RESPONSIBILITY

The Subcontractor Site Manager is responsible for selecting well purging meth-
ods. Well purging methods will be approved by the Rockwell International CEARP
Manager prior to purging.

The Field Team Leader is responsible for purging wells prior to sampling.

11.4. EQUIPMENT AND MATERIALS

Wells will be purged using dedicated bladder pumps, dedicated Teflon bailers,
or portable sampling pumps. Because of the various purging methods, some or all of

the following equipment will be needed.

- Bladder pump

- Qil-less air compressor

- Stainless steel piston pump

= Polypropylene rope ,
- Large container of known volume
- Deionized water

- Watch

- Calculator
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- Pencil
- Field Water Quality Data Sheet

. - Field notebook

11.5. PROCEDURES

11.5.1. Calcuiations

(1) Calculate the casing volume using the formula

Casing volume (gallons) = (TD - WL) ® (A),

where

TD total depth of the well from ground surface (ft),
WL depth to water from ground surface (ft),

A cross sectional area of the weil (gallons/f1t),

0.163 for a 2-in. well,
0.367 for a 3-in. well,
0.652 for a 4-in. well, and
1.468 for a 6-in. well.

Note that total depth and depth to water must be measured from the same da-

‘ tum. The total depth of the casing is usually reported as depth below ground surface
and the depth to water is measured from the top of the inner casing. In order to cor-

rect the depth to water measurement, subtract the height of casing above ground from

the depth to water measured from the top of casing.

(2) Multiply the casing volume by three. This is the volume of water to be

purged.

(3) Record calculations in the field notebook and on Field Water Quality

Data Sheet.

11.5.2. Purging

Remove three casing volumes of water from the well using the pump, the dedi-
cated Teflon bailer, or the portable sampling pump. Regardless of the methods used
to purge the well, record the total volume purged and the time when purging begins

and ends.
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Dedicated Pump Svstem. The dedicated pump system will consist of an air-ac-
tuated bladder pump with downward flow checking valves oa the inlet to the inside
of the bladder and on the tubing above the outlet from the inside of the bladder. Air
is delivered to the outside of the bladder and pressure is maintained long enough that
the bladder is compressed and water inside it is forced into the discharge tubing. Wa-
ter is kept from exiting the bottom of the pump by the lower check valve. The air
pressure is vented to surface through the same pressurizing tube (requiring a time de-
pendent on length of tubing, required air pressure, and depth of submergence of the
pump). Water forced into the discharge tubing is held by the upper check valve. The
cycle is repeated until discharge reaches the surface and purging begins. Because of
this pumping mechanism, the discharge is delivered to the surface in cyclic slugs, but

the pressurizing air is never in contact with the water.

The upper check valve has a small-diameter bypass so that water in the dis-

charge tubing will drain back into well and not freeze.

(1) Attach compressor to Pump Pressure Inlet on controller (use oil-less com-

pressor to protect pneumatic logic components inside controller).
(2) Connect red air hose between well cap and Pump Supply on controller.

(3) Position Refill and Discharge knobs to center position (12 o’clock) and
start compressor. Record the time at the start of pumping in the field

notebook.

(4) Set gas pressure level to a pressure sufficient to lift the column of water

in the discharge tubing plus 30 psi, but do not exceed 125 psi total.

(5) Adjust Discharge knob so that venting occurs at the end of the slug dis-

charge.

(6) Decrease Refill cycle time uatil volume discharged in each cycle begins to
decrease. If decrease is immediate, lengthen both Refill and Discharge cy-

cle times and repeat steps 5 and 6.

(7) Measure volume produced in a container of known volume (e.g., plastic

trash can or plastic bucket).
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(8) Continue pumping uatil the appropriate volume has been purged. Record
time at end of pumping as well as the total volume pumped in the field
. notebook and on the Ficld Water Quality Data Sheet.

(9) Measure and record water level at the end of pumping.
Bail;

(1) Put on surgical gloves. New cotton gloves may be worn over the surgical

gloves if desired.

(2) Place a sheet of plastic over the casing. Cut a hole in the plastic for the
casing and spread sheet on ground around the well. The plastic and
equipment should be arranged in such a manner to enable the samplers to
do all work while standing on the plastic.

(3) Attach new polypropylene rope to bailer inspect the check valve, top bail,
knot, and rope. Do not allow bailer or rope to contact anything but clean
plastic. If any components are loose or damaged, replace them.

Decontaminate equipment if any new parts are used.

. (4) Lower bailer into well, fill with water, and hoist to surface, coiling the
rope into the hands.

(5) Empty bailer into a container of known volume (¢.8, S-gal. bucket).

(6) Continue bailing until appropriate volume has been purged, as determined

by volume in container.

(7) Record volume purged in the field notebook and on Field Water Quality
Data Sheet.

Portable Pump

(1) Decontaminate the pump and sufficient tubing by scrubbing with an al-
alkaline detergent solution followed by a deionized water rinse. Pump at

least one tubing volume of deionized water through the pump.
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(2) Place decontaminated pump approximately | [t above the bottom of the

well.

(3) Place up-hole end of the discharge line in container of known volume (e.g.,

plastic trash can or 5-gal. bucket).
(4) Connect compressor to pump controller.

(5) Turn on compressor and pump appropriate volume as measured in con-

tainer.
(6) Record purged volume on the Field Water Quality Sheet.

(7) After collecting the sample, decontaminate pump by scrubbing all tubing
that has been pulled off{ the reel and the pump itself with an alkaline de-
tergeat solution aad rinsing with deionized water. Pump at least one tub-

ing volume of deionized water through the pump.

11.6. RECORDS
- Field water quality sampling and analysis form
- Field notebook
11.7. REFERENCES
U.S. Eavironmental Protection Agency, 1986, Hazardous Waste Groundwater Task Force

Protocol for Groundwater Evaluation, Office of Solid Waste and Emergency
Response, Washington, D.C., DIR 9080.0-1.
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12. GROUNDWATER SAMPLING

‘ 12.1. PURPOSE

To provide procedures for groundwater sample collection.

12.2. RESPONSIBILITIES

The Subcontractor Site Manager is responsible for assigning specific wells to be
sampled. . The sampling schedule will be approved by the Rockwell International
CEARP Manager prior to implementation.

The Field Team Leader is responsible for sampling monitor wells, field water

quality measurements, and transportation of samples to the oasite laboratory.

12.3. EQUIPMENT AND MATERIALS

- Sample bottles provided by on-site laboratory
- Thermometer inscribed in degrees Centigrade
- pH meter

- Portable electrical conductivity meter

. - Field notebook

12.4. PROCEDURE

(1) Pick up sample bottles, cooler, blue ice packs, sample labels, and chain-of-

custody form at the laboratory.
(2) Pre-label bottles before leaving the laboratory. Place sample bottles on ice.
(3) Produce the sample with the same device used to purge the well.

(4) Collect the sample immediately after purging if possible. If the well is es-
sentially dry after pumping, measure the water level in the well on a peri-
odic basis (approximately every three hours). Collect the volatile organic
samples within three hours of purging. Collect the rest of the sampiles as
soon as there is sufficieat volume in the well to sample as soon as there is
sufficient volume in the well to fill the sample bottles (approximately 4
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galloas). Attempt to collect an aliquot for field tests and laboratory analy-
sis (in that order) 24 hours after purging even if there is insufficient wa-
ter in the well to fill all sample bottles.

(5) Produce sufficient sample for performance of four field water quality
tests (two 500 milliliter beakers - one for temperature and conductivity
and one for pH). Perform one field water quality test before sampling,
two during sampling, and one after sampling following procedures in this
document.

(6) Rinse each bottle with formation water directly from the pump discharge
or bailer. Fill the bottle about one-quarter full, cap the botties, and rinse
both bottle and cap with a swirling motion. Discard rinse water. Immedi-
ately fill bottle with sample, cap, complete label, rinse bottle exterior with
deionized water, place in plastic bag, and return bottle to cooler. Remove
oaly oane bottle from the cooler at a time for filling.

(7) After rinsing the volatile organics vials and caps with sample, fill each
vial to overflowing with sample. Carefully place the cap on the vial so
that air is not captured, and tighten. Invert the vial and tap lightly. If
bubbles are observed, repeat the process.

(8) Record time of sampling on Ficld Water Quality Sheet and in field note-
book. Also note weather conditions and any other observations (¢.g., insuf-

ficient sample to fill all bottles, bottles broken, etc.).

(9) | Complete chain-of -custody form and indicate analyses to be performed in
the laboratory.

(10) Deliver samples to the on-site laboratory within 3 hours of collection for
filtration and/or preservation of appropriate bottles.

125. RECORDS

- Field water quality and analysis sampling form
- Field notebook )
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12.6. REFERENCES

US. Eavironmeatal Protection Agency, 1986, RCRA Ground-Water Monitoring Technical
Enforcement Guidance Document, Office of Solid Waste and Emergency Respoase,
Washington, D.C.
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13. FIELD MEASUREMENTS

13.1. PURPOSE

To provide procedures for field measurements made at the site of monitor

wells and surface water stations.

13.2. DEFINITIONS

Field Mecasurements: These measurements consist of temperature, pH, conduc-
tivity, dissolved oxygen, orgamic vapors, and qualitative observations of color and
odor.

13.3. RESPONSIBILITY

The Field Team Leader is responsible for measurement of field parameters.

13.4. EQUIPMENT AND MATERIALS

. The equipment used for ficld measurements has been selected based on proven
durability in field applications; however, field equipment is still rather fragile.
Equipment should be kept spotiessly clean at all times and protected from tempera-
ture extremes. Conductivity meters and pH meters will be calibrated daily following
the manufacturers’ instructions. All other instruments will be calibrated weekly.
Each instrument will have its own calibration log book, and all calibrations wiil be

documented. The following equipment is normally used:

- Thermometer inscribed in degrees Centigrade
- pH Meter - with calibration buffer solutions
- Portable electrical conductivity meter - with calibration
- Standard solutions

- Photoionization Detector (PID)

- Organic Yapor Analyzer (OYA)

- Deionized water

- Pencil

- Field Water Quality Sheets

- Field notebook

- Calibration notebooks
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135s. PROCEDURE

13.5.1. Temperature Measurement

Immerse the thermometer bulb in a beaker filled with sample. Make the mea-
surement immediately after sampling so that the temperature will not have time to
change. Read the thermometer while it is still immersed, to the nearest degree Centi-
grade, and record the reading in the field notebook and on the Field Water Quality
Data Sheet. Rinse the thermometer with deionized water and put it away.

Calibrate the thermometer on a weekly basis against 2 National Bureau of

Standards certified thermometer. Document calibrations in the calibration log book.

13.5.2 pH Measurement (VWR Scientific 1976)
(1) Turn on meter.
(2) Check battery.

(3) Place partially filled 50-milliliter beakers containing pH 4 and pH 7
. buffer solutions into a water bath (well water) to maintain the tempera-
ture of the buffers as close as possible to the temperature of the well wa-
ter. The water bath will need to be refilled periodically with water re-

moved from the well.
(4) - Remove boot from electrode.
(5) Rinse electrode with deionized water. Be sure any salts are removed.
(6) Immerse bulb in pH 7 buffer.
(7) Adjust using calibration knob to read 7.
(8) Rinse electrode with deionized water.
(9) Immerse bulb in pH 4 buffer.

(10) Adjust using temperature knob to read 4 (this is a span adjustment and not

a true temperature correction),
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(11)

Mcasure the temperature of the buffers using 8 thermometer, following the
procedures described previously. Be sure to rinse the thermometer with

deionized water between solutions.

(12) Collect some sample in a8 beaker (rinse the beaker with sample).

(13) Rinse the thermometer with deionized water, and measure the temperature
of the sample. If the buffer solutions are not at the same temperature as
the samples, put fresh formation water in the water bath, allow time for
temperature equalization, and repeat the calibration procedure.

(14) Rinse the electrode in deionized water.

(15) Immerse the bulb in the sample.

(16) Read the pH to the ncarest teath of a pH unit. Stir the sample with the
electrode to hasten reading stability.

(17) If the pH is greater than 7, re-calibrate using the pH 10 buffer instead of
the pH 4. Perform steps 5 through 16 above. If most samples have pH
values greater than 7, pH 10 buffer should be routinely substituted or pH
4. '

(18) Record the pH rcading on the data sheet and in the field notebook. Doc-
ument calibrations in the calibration log book.

(19) Rinse the electrode with deionized water and replace plastic boot.

(20) Turn off meter.

13.5.3 Conduyctivity Measurement (YSI 1976b)

(1) With conductivity meter off, check zero position. Adjust if necessary.

(2) Switch to red line and adjust.

(3) Calibrate meter against standard solutions and record calibrations in the

calibration log book.
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(4) Collect 2 sample in 2 beaker (rinse beaker with sample before collecting).
(5) Rinse probe with deionized water.
{6) Immerse probe in the sample.

(7) Switch to temperature. Record the temperature on Field Water Quality
Sheet and in ficld notebook (may be different from carlier temperature
measurement).

(8) Switch to conductivity and record both the needle reading and scale knob
setting. Do not perform any calculations. Record the two values on the
Field Water Quality Sheet and in ficld notebook.

(9) Turn meter off.
(10) Remove probe from sample and rinse with deionized water.

(11) Rinse beaker with deionized water.

@ 135 Dissolved Oxveen Messarement (YSI 19760)

(1) Place meter in intended operating position. Do not move without calibrat-

ing.
(2) With meter off, adjust meter to zero using center screw.
(3) Switch meter to zero and adjust to zero with zero knob.

(4) Switch meter to full scale and adjust to “15" on ppm scale using full scale
knob.

(5) Attach probe to the meter and wait 15 min to polarize probe.

(6) Perform air calibration:
- Switch to calib O2 position;
- Place the probe in moist air (small calibration bottle with a few

drops of water) and allow 10 min for temperature stabilization
(can be same as polarization wait); and
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- Set meter to local altitude (6,000 ft amsi) using calib knob -- be
sure recading is steady;

Calibrate meter against standard solutions (on a weekly basis). Document cali-

brations in calibration log book.

(7) Place probe in sample and stir by raising and lowering the probe about !
ft per s. Allow probe to equilibrate to sampie temperature and dissolved

oxygen.
(8) Tura switch to temp and read temperature from lower scale.

(9) Set O2 solubility factor dial to observed temperature, using the salinity in-
dex scale on the dial (salinity determined using SCT meter - cach bar on

index represeats 5,000 ppm chloride conceatration).

(10) Turn switch to read O2 and read dissolved oxygen value in ppm directly

from the meter.

(11) Turn off meter, rinse probe with deionized water, add a few drops of
deionized water to the sponge in the probe holder, and return probe to
holder.

13.5.5. Photoionization Detector Megsurements (HNU Svstems 1975)

(1) Remove plate on the top half of the case by pulling up on the two fasten-
ers. The extension tube and battery charger are located under this plate.

(2) Attach extension tube to the end of the probe.
(3) Check to see if the instrument’s function switch is in the "OFF" position.

(4) Install the 12 pin interface connector for the probe into the connector on
the instrument box by carefully matching the alignment key of the probe
connector to the slots in the box connector. Twist the connector in a
clockwise manner until & distinct sna.p and lock is felt.

(5) Check the battery supply by turning the function switch to the "BATT"
position. The meter needle should deflect to the far right or well within
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the green zone (NOTE: The battery check indicator will not function un-
less the probe is attached). If the ncedle is below or just in the green zone
‘ or the red LED light is on, the battery should be recharged.

(6) To zero the instrumeant, turn the fuanction switch to the "STANDBY" posi-
tion and rotate the "ZERO" poteatiometer until the meter reads zero. This

is an electronic zero adjustment. Calibration gases are not needed.

(7) Turn the function switch to the selected scale. There should be a hum-
ming sound emanating from the probe. This is the fan which pulls air
into the probe. A blue glow should be seen through the end of the probe.
Do not stare at this glow, as it is an ultraviolet light source which can
damage the eyes. An overall check can also be done by passing a magic
marker past the tip of the probe. This shoulid generate a reading or jump

of the needle.

(8) Place the function switch in the 0 - 20-ppm range for the most sensitive

mounitoring.

(9) Before entering a work area, determine the background concentration.
. This concentration should be used as a reference to readings made in the
work area. Under no circumstances should one attempt to adjust the
"ZERO" or "SPAN" adjustments while the instrument is being used in the
work area (NOTE: When using the 0 - 20 ppm range, background concen-
trations up to 1.0 ppm are common in clean eavironments. This reading is
geaerated internally by the instrument and should be referred to as zero

" ppm).

(10) Take PID readings in the headspace of a well before making water level
measurements. Condeansation and dust on the lamp can interfere with
proper readings. PIDs do not function well during precipitation events or
sudden temperature changes which can fog up the lamp.

(11) Record all readings in the field notebook.
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13.5.6. Organic Yapor Analyzer Measurements (Foxboro Aaalytical)
(1) Remove top cover of the instrumeat.
(2) Move the INSTR switch to ON and allow five minutes for warm up.

(3) Set the audible alarm to a predetermined level by turning the PUMP
switch to ON. Adjust the meter pointer to the desired alarm level using
the CALIBRATE ALARM (zero) knob. Tura the ALARM LEVEL AD-
JUST knob on the back of the readout assembly until the audible alarm
comes on. Adjust spcaker volume with YVOLUME knob. The instrument is
then preset to activate the alarm when the organic vapor level exceeds that

of the setting.

(4) Move the CALIBRATE switch to 10X and adjust the meter reading to zero
with the CALIBRATE ADJUST (zero) knob.

(5) Ensure the PUMP switch is ON and observe the SAMPLE FLOW RATE in-
dicator. The flow rate should be approximately 2 units.

(6) Open H2 TANK VALVE one turn and observe the reading on the H2
TANK PRESSURE indicator (approximatetly 150 psi of pressure is needed

for each hour of operation).

(7) Open H2 SUPPLY VALYE onc-half to onec turn and observe the reading
on the H2 SUPPLY PRESSURE indicator.

Caution: Do not leave H2 SUPPLY YALVE open when the pump is not run-
ning, as this will allow hydrogen to accumulate in the detector chamber.

(8) Confirm that meter is still reading zero (readjust if required).

(9) Depress the igniter button. There will be a slight "pop* as the hydrogen ig-
nites, and the meter pointer will move upscale of zero. Do not depress ig-
niter button for more than 6 seconds. If burner does not ignite, let in-

strument run for scveral minutes and try again.
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(10)

(1)

(12)

(13)

(14)

Move instrument to an area representative of the “lowest ambieat back-
ground concentration® to be surveyed. Move the CALIBRATE switch to
1X and adjust the meter to read 1 ppm with the CALIBRATE ADJUST

{zero) kaob.

If the alarm level is to be set above background levels, turn the ALARM
LEVEL ADJUST knob on the back of the readout assembly until it activi-
ties slightly above background.

Set the CALIBRATE switch to the desired range.

Using one hand operation, survey the areas of interest while observing the

meter and/or listening for the audible alarm indication.

Record readings in the field notebook.

13.5.7. Color and Odor

Record any observations regarding the general condition of the samples. Espe-

cially note color, turbidity and odor.

13.6. RECORDS

- Field water quality data sheets
- Field notebook

13.7. REFERENCES

Foxboro Analytical Century Systems Portable Organic Vapor Analyzer Instructions
and Service Manual.

HXNU Systems Inc, 1975, Iastruction Manual for Model PI10! Photoionization Apa-

lyzer.

VWR Scientific, 1976, Care and Feeding of the Mini and Digital pH Meters, Mode! 47.

Yellow Springs Instrument Co, 1976a, Instruction Manual, YSI Model S1B Dissolved
Oxygen Meter.

Yellow Springs Instrument Co., 1976b, Instructions for YSI Models 33 and 33M S-C-T

Meters.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1087 (Revision 1) Sampling Plan App. A, page 13-3



14. WATER LEVEL MEASUREMENTS

14.1. PURPOSE

To provide procedures for measuring water levels in monitor wells and

piezometers.

14.2. DEFINITIONS

Electric Water Level Sounder: An clectric water level sounder is a device to
measure the depth from a reference point (usuaily top of casing) to the water level in
a well. The sounder consists of a two-wire cable on a reel with a double clectrode tip.
The recel houses a battery and voltmeter (or other device such 2s a light or buzzer) so
that electrical continuity is indicated between the electrodes when submerged. The
cable is graduated, indicating the length of cable in the well (Todd 1980).

14.3. RESPONSIBILITY

The Field Team Lcader is responsible for water level measurements and accu-

rate recording of data.

14.4. EQUIPMENT AND MATERIALS

- Electric water level sounder

- Deionized water

- Extra batteries

- Tape measure graduated in hundredths of feet
- Watch

- Pencil

- Photoionization Detector (PID)

- Field Water Quality Data Sheet

- Water Level Data Sheet

- Field notebook

14.5. PROCEDURES

(¢)) Record well location, identification number, date, time, and Field Team
Member initials in field notebook and on data sheets.
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(2) Check headspace of the weil for any organic vapors with a PID. Record

rcading in field notebook.

(3) Decontaminate clectrode on sounder and sufficieat length of cable by
washing with an alkaline detergent solution and riasing with deionized

water so that only clean cable caters the well.

(4) Turn on sounder, check battery, and lower cable into well until the pres-

ence of water is indicated.

(5) Hold wire so thumb and index finger are touching the top of casing when
probe just enters the water (alarm will sound). Use the north rim of the

inner casing for the depth to water reference point.

(6) Raisc cable until alarm stops (i.c., probe is just above water level). Lower
cable until alarm sound again. Check to see if thumb and index finger are

at the same location as before.

(7) Still holding the cable at the measurement point, pull an arm's length of
cable from the well. With other hand, push the zero end of tape measure
against thumb, holding the measurement point, and measure distance to the
first downhole graduation on the cable. Measure to the nearest 1/100th of

a foot.

(8) Record the time, cable and tape measure readings in the fiecld notebook.
Transfer rcadings to the Field Water Quality Data Sheet and the Water
« Level Data Sheet.

(9) Coil the downhole cable into hands to minimize contamination of the en-

tire sounder.

(10) Decontaminate all of the cable that was downhole plus § ft by washing
with an alkaline detergent solution and rinsing with deionized water.

Decontaminate equipment between wells and at the end of each day.

(11) Wrap sounder in clean plastic after decontaminating.
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14.6. RECORDS

" - - Water level data sheets
- Field notebook

14.7. REFERENCES

Todd, David Keith, 1980, Subsurface Investigations of Groundwater; in Groundwater
Hydrology, Second Edition, John Wiley and Soas, Inc., New York, pp. 434-435.
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QUALITY ASSURANCE/QUALITY CONTROL PLAN

I. INTRODUCTION

CEARP Phase 2 consists of CEARP Phase 2a, Monitoring Plan. and CEARP
Phase 2b. Site Characterization (Remedial Investigation). This Quality Assurance,
Quality Control (QA/QC) Plan is one component of the Monitoring Plan for Rocky
Flats Plant. The Monitoring Plan typically consists of {ive parts: Synopsis, Sampling
Plan, Technical Data Management Plan, Health and Saferty Plan, and Quality Assur-
ance/Quality Control Plan. Because of the Compliance Agreemeat made by the Statc
of Colorado, Environmental Protection Agency, and the DOE, this Monitoring Plan
also includes a Feasibility Study Plan. The Synopsis provides a discussion of the

current situation and serves as an introduction to the other plans.

CEARP uses a three-tiered approach in preparing the monitoring plans: the
CEARP Generic Monitoring Plan (CGMP) (DOE, 1586b), the Installation Generic
Monitoring Plan (IGMP), and the Site-Specific Monitoring Plans (SSMPs). The CGMP
Quality Assurance/Quality Controi (QA/QC) Plan provides the generic guidelines and
procedures that will be employed during CEARP Phase 2 site characterization
(remedial investigation) to ensure the reliability of data collected at CEARP sites. [t
is intended to establish a general quality assurance/quality control policy and to pro-
vide the framework for more specific quality assurance/quality control requirements
to be employed at cach installation and at each site. This IGMP Quality Assur-
ance/Quality Control Plan provides installation generic information and procedures.
whereas the SSMPs will provide site-specific detail regarding locations, types and

number of sampies.

This IGMP is the Comprehensive Source and Plume Characterization Plan rc-
quired by the Compliance Agreement. Therefore, the acronym used to refer to this
plan is IGMP/CSPCP.

According to DOE policy, DOE activities shall maintain programs of quality
assurance (DOE Order 5700.6B). In the area of environmental protection, quality as-
surance plans must be integrated with the DOE implementation of CERCLA (DOE
Order 5480.14).
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CEARP Phasc 2b site characterizations (remedial investigations) will be im-
plemented using procedures to assure that the precision, accuracy, completeness. and
cpresentativeness of data are known and documented. At a minmimum, this will in-
clude adherence to the CEARP CGMP, IGMP/CSPCP, and SSMP Quality Assur-
ance,Quality Coatrol Plans, and may include preparation of written Quality Assur-

ince/Quality Control Plans covering each aspect of the project performed.

This IGMP/CSPCP Quality Assurance/Quality Controi Plan presents the orga-
nization, objectives, functional activities, and specific quality assurance and quality
control activities associated with the CEARP Phase 2b site characterizations (remedial
investigations) at Rocky Flats Plant. The Quality Assurance/Quality Control Plan is
designed to achieve specific data quality goals for CEARP Phase -b site characteriza-
tions (remedial investigations). Appendix A includes the quality assurance protocois
for all laboratory services 1o be provided under CEARP Phase Ib site characteriza-

tions (remedial investigations).

A brief description of the CEARP Phase 2b site characterization (remedial in-
vestigation) and background can be found in the Synopsis. For a more in-depth back-

ground description, see the CEARP Phase | report.
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2. PROJECT ORGANIZATION AND RESPONSIBILITY

Project organization and responsibility are divided among DOE. Los Alamos
National Laboratory, and Rockweil International as described below. Los Alamos Na-
tional Laboratory has the primary responsibility to implement CEARP under the
guidance of DOE-Albuquerque Operations Office. However, operational responsibili-
ties have been assigned to Rockwell International at Rocky Flats Plant for the site
characterizations (remedial investigations). The DOE-Rocky Flats Plant Area Office
is responsible for the function of the Rocky Flats Plant. Because of this responsibil-
ity, the DOE-Rocky Flats Plant Area Office will provide additional guidance to its
contractor, Rockwell International, in implementation of the CEARP Phase 2b site

characterizations (remedial investigations).

Project organization is shown in Figure 2.1. The responsibilities of the various
personnel can be divided into operational, laboratory, and quality assurance responsi-

bilities, as follows.

2.1. OPERATIONAL RESPONSIBILITIES

Assistany Secretary for the Epvironment. The DOE Assistant Secretary for the

Environment appoints Headquarters investigation boards and establishes the scope of
Headquarters investigations (DOE Order 5484.1). DOE-wide Eavironmental Surveys

and Audits originate from the Assistant Secretary.

Environmental Survevs and Audits.  Headquarters Environmental Survey

Teams have been directed to conduct one-time environmental surveys and sampling of
DOE facilities. These surveys are independent of CEARP activities at Rocky Flats
Plant, but data from survey team sampling will be utilized in the CEARP characteri-
zation of Rocky Flats Plant. A Headquarters environmental survey team visited the
Rocky Flats Plant site in 1986. The results of the survey will be used as an internal

management tool by the Secretary and Undersecretary of DOE.

Audits are a function of the Office of the Assistant Secretary for the Envi-
ronment. Audit teams provide quality control for the implementation of environmen-
tal monitoring at DOE facilities. Although independent of CEARP, audit teams com-

plement CEARP activities by providing additional quality assurance.
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DQE-Albuguergue Operations Office Environmental Programs Branch. The

DOE-Albuquerque Operations Office, Eavironmental Programs Branch, is responsible
for overseeing all eavironmental programs within DOE-Albuquerque Operations and

conducting special assessments such as CEARP.

DOE-Rockyv Flats Area Qffice. The DOE Rocky Flats Area Office is responsi-

ble for the missions of the Rocky Flats Plant, including environmental protection.
The DOE Rocky Flats Area Office oversees the integration of Rocky Flats Plant re-
sources with CEARP activities at Rocky Flats Plant.

Rockwell International. Rockwell International, as prime contractor to DOE,
provides support to DOE in accomplishing the mission of Rocky Flats Plant, including
environmental protection. Rockwell International will perform the CEARP Phase b

site characterizations (remedial investigations) at Rocky Flats Plant.

Los Alamos National Laboratory. Los Alamos National Laboratory manages

the CEARP program, providing direction, oversight and review, and preparing {inal

reports.

2.2. ANALYTICAL LABORATORY RESPONSIBILITIES

Analytical laboratory responsibilities include performing analytical services,
and providing quality assurance. Rockwell International will perform the CEARP
Phase 2b site characterizations (remedial investigations) at Rocky Flats Plant. This
IGMP/CSPCP provides guidance for quality assurance programs to be implemented by

- .field laboratory operations

- analytical laboratories

- geotechaical laboratories
- radiological laboratories.

2.3. QA RESPONSIBILITY

Quality assurance responsibilities are to monitor and review the procedures
used to perform all aspects of site characterizations (remedial investigations), inciud-
ing data collection, analytical services, data analysis, and report preparations. Pri-
mary responsibility for project quality rests with the Rockwelil International CEARP

Manager. Ultimate responsibility for project quality rests with DOE.

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan Section 2, page 2
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Figure 2.1. Quality Assurance/Quality Controt Organization Chart.
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3. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall quality assurance objective is to develop and implement procedures
for ficld sampling, field testing, chain of custody, laboratory analysis, and reporting
that will assure quality as specified in DOE orders governing quality assurance and
environmental protection. Specific procedures to be used {or sampling, chain-of-cus-
tody, audits, preventive maintenance, and corrective actions are described in other
sections of this IGMP Quality Assurance/Quality Control Plan. The purpose of this
section is to define quality assurance goals for accuracy; precision and sensitivity of
analysis; and completeness, representativeness, and comparability of measurement data
(rom all analytical laboratories. Quality assurance objectives for field measurements

are also discussed.

For some field activities, samples wiil not be collected, but measurements wiil
be taken where quality assurance concerns are appropriate (¢.8., ficld measurements of
pH, temperature, and clevations). The primary quality assurance objective in activi-
ties where samples are not collected is to obtain reproducible measurements to a de-
gree of accuracy consistent with their intended use and to document measurement

procedures.

3.1. REGULATORY AND LEGAL REQUIREMENTS

Data used to evaluate compliance with the National I[nterim Primary Drinking
Water Standards, State of Colorado water-quality standards, or water-quality criteria
for agricultural or industrial use will have method detection limits as specified by the

analytical method used, as appropriate.

3.2. LEVEL OF QUALITY ASSURANCE EFFORT

Field duplicates, (ield blanks, and trip blanks will be taken and submitted to
the analytical laboratories to provide a2 means to assess data quality resuiting from
field sampling. Duplicate samples will be analyzed to check for sampling repro-
ducibility. Field and trip blanks will be analyzed to check for procedural contamina-
tion and/or ambient site conditions that are causing sample contamination. Trip

blanks will be analyzed to check for contamination during packaging and shipment.
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Because volatile organic compounds are a class of contaminants most likely to be in-
troduced to the sample by the sample container, there will be one trip blank per batch
ot samples designated for volatile organic compound analysis (shipping container).
There will be one duplicate and one {ieid dlank for every 10 investigative samples
collected. For laboratory organic analysis, matrix spikes and matrix spike duplicates
will be used. The general level of quality assurance effort for organic analysis will
bc one matrix spike and one matrix spike duplicate prepared for every 20 samples of
similar concentration and/or similar sample matrix, whichever is greater. In addition
to field check samples, water samples of known concentration traceable to ecither EPA
or NBS standards will be prepared for inorganic and radiological analyses. The gen-
cral level of quality assurance effort for inorganic analyses will be one duplicate
known sample and one duplicate field sample for every 10 investigative samples to

check analytical reproducibility.

Soil samples sclected for geotechnical testing will include one field duplicate

for each 20 analyses being performed, if possible, but will not inciude blanks.

The groundwater, surface water, and soil samples collected at Rocky Flats
Plant during CEARP Phase 2 will be analyzed using the analytical methods specified
in Tables 3.1, 3.2, 3.3, and 3.4. The level of laboratory quality assurance effort will

correspond to the procedures outlined in Appendix A.

3.3. ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSES

The fundamental quality assurance objective with respect to accuracy, pre-
cision, and sensitivity of laboratory analytical data is to achieve the quality control
acceptance criteria of the analytical protocols. Seasitivities required for analyses of
radionuclides, organics, metals, and other inorganic compounds, in both aqueous and
solid matrices will be the detection limits shown in Tables 3.1, 3.2, 3.3, 3.4, 3.5, and
3.6. Achieving these detection limits depends on the sample matrix. Highly contami-

nated samples requiring dilution will have detection limits higher than those detected.

The accuracy of ficld laboratory measurements of groundwater and surface
water pH will be assessed through pre-measurement calibrations and post-measurement
verifications using at least two standard buffer solutions. The two measurements

must cach be within +0.05 standard units of buffer solution values. Precision will be

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Revision 1) QA/QC Plan  Section 3, page 2



assessed through replicate measurements of every tenth sample. The standard de-
viation of four replicate measurements must be less than or equal to 0.] standard
units. (The electrode will be withdrawn, deionized-rinsed and re-immersed between
cach replicate. The calibration and verification will be done before the {irst repii-
cate and after the last replicate.) The instrument used will be capable of providing

measurcments to 0.0 standard units.

The geotechnical and field data will be considered accurate if the quality as-
surance criteria with respect to equipment, solutions, and calculations are met, and if

adherence to appropriate methods can be documented during a systems audit.

3.4. COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY

The laboratories will provide data meeting quality control acceptance criteria
as described in Appendix A. Laboratories will provide completely valid data
(IGMP/CSPCP QA/QC Plan, Section 8); the reasons for any variances from 100 per-

cent completeness will be documented in writing.

3.5. FIELD MEASUREMENTS

Measurement data will be generated in many field activities. These activities

may include, but are not limited to, the following:

using geophysical surveys

- documenting time and weather conditions

- locating and determining the elevation of sampling stations

- measuring pH, conductivity, and temperature of water samples

- qualitative organic vapor screening of solid samples using a pho-
toionization detector (PID) or an organic vapor analyzer (QVA)

- measuring water levels in a borehole or well

- standard penetration testing

- calculating pumping rates

- verifying well-development and presampling purge volumes

- performing hydraulic conductivity tests

ROCKY FLATS PLANT IGMP/CSPCP Draft February 1987 (Raevision 1) QA/QC Plan Section 3, page 3



The general quality assurance objective for such measurement data is to obtain
reproducible and comparable measurements to a degree of accuracy consistént with
the intended use of the data through the documented use of standardized procedures.
Procedures for performing these activities and standardized formats for documenting
them are presented in the CGMP and IGMP/CSPCP Sampling Plans. These procedures
may be incorporated by reference (EPA methods) or inciuded as appendices. Stan-
dardized formats for documenting data collection are included in the Technical Data

Management Plan.
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