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Chapter 1
Introduction

This work plan describes activities associated with a Resource Conservation and
Recovery Act (RCRA) Facility Investigation of the Naval Air Station (NAS), Oceana,
in Virginia Beach, Virginia. Figure 1-1 shows the location of the NAS in the
southeastern corner of Virginia. The work plan will focus on 19 solid waste
management units (SWMUs). Due to the proximity of some SWMUs to one another,
some have been combined for the purposes of this RF], resulting in a total of 17 areas -
to be investigated.

The 17 sites to be investigated during the RFI are:

Site 1—West Woods Oil Disposal Pit
Site 2B—Line Shack 130-131 Disposal Area
Site 2C—Line Shack 400 Disposal Area
Site 2D—Line Shack 125 Disposal Area
Site 2E—Line Shack 109 Disposal Area
Site 11—Firefighting Training Area
Site 15—Abandoned Tank Farm
Site 16—Pesticide Storage Area
Site 18—Hazardous Waste Storage
Site 19—~Waste Oil Storage Area, Building 541
Site 20—Waste Oil Storage Area, Building 543
Site 21—Transformer Storage Yard
Site 22—Construction Debris Landfill
Site 23—Bowser, Building 830
Site 24—Bowser, Building 840
Site 25—Inert Landfill
- Site 26—Firefighting Training Area, Building 220

L] - L L3 L] s ® ® L ] ® L] * [ ] [ ] . [ J L

Environmental investigations at NAS, Oceana, were initiated under the Navy’s
Installation Restoration Program (IRP), which was designed to identify and correct
problems of environmental contamination caused by operations at naval facilities. The
first stage of the investigation at NAS, Oceana, was the completion of an initial
assessment study (IAS) in 1984 (RGH, 1984). Sixteen sites were evaluated during this
investigation; the IAS recommended that field investigations be conducted at five sites
at NAS, Oceana, to confirm whether hazardous constituents were being released to the
environment. In response to the IAS, the round 1 verification step study was
performed in 1986 (CH2M HILL, 1986). A third IRP investigation at NAS, Oceana,
followed in 1988 (CH2M HILL, 1989). That investigation focused on the areas around
line shacks 130 and 400.
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RCRA corrective action began at Oceana in June 1988, when U.S. Environmental
Protection Agency (EPA) contractors conducted a RCRA Facility Assessment (RFA)
of the base. The RFA identified 99 SWMUs, including all of the sites previously
studied under the IRP. The RFA also identified several additional SWMUs and areas
of concern (AOC) that had not been previously identified. The EPA followed by
issuing a 3008(h) of RCRA. The draft Consent Order contained 60 SWMUs,

In 1990, an interim RFI was conducted to continue the investigation of six sites at
Oceana that had begun under the IRP. The interim RFI also served to initiate work at
four additional sites and to guide the RFI’s scope of work (CH2M HILL, 1991). Field
activities at each of the 10 sites were geared toward obtaining sufficient information to
determine whether a given site should remain within the scope of the RFL.

Through negotiations between EPA and the Navy, 41 of the SWMUs were removed
from the Consent Order. The reason for the removal of each SWMU is briefly
outlined in Table 1-1. The final Consent Order, signed in May 1991, specified that 19
SWMUs be included in the RFI work plan. Two of the 19 RFA SWMUs named in the
Consent Order have been combined with nearby SWMUs and renumbered as single
RFI SWMUs (RFA 1 and 54 to RFI 2E, RFA 23 and 24 to RFI 11); therefore 17
SWMUs will be investigated during the RFI.

The objectives of this RFI are:

. To define the nature and extent of potential releases of hazardous
waste or constituents from the SWMUs

. To determine whether a corrective measure study (CMS) is necessary
and to establish potential preliminary media protection standards

. To gather the data necessary to support a CMS, if one is needed. The
CMS will evaluate the effectiveness of potential remedial actions,
including ease of implementation, safety, and potential adverse effects of
implementing remedies, to assist in developing a corrective action plan.

An RFI consists of the following tasks (EPA, 1986):

Task 1--Preliminary Report: Description of Current Conditions

Task 2--Pre-investigation Evaluation of Corrective Measures Technologies
Task 3--RFI Work Plan

Task 4--Facility Investigation

Task 5--Investigation Analysis

Task 6--Laboratory and Bench-Scale Studies

Task 7--RFI Reports

. ® * L] L L
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Table 1-1
STATUS OF SOLID WASTE MANAGEMENT UNITS
IDENTIFIED IN THE RCRA FACILITY ASSESSMENT
NAVAL AIR STATION, OCEANA
Page 1 of 4
RFA RFI
SWMU | SWMU Included
No. No. Description Status of SWMU in RFI?
1 2e Hazardous Waste Storage Area, Included in RFI work plan. Yes
Bldg. 23
3 18 Hazardous Waste Storage Area, Included in RFI work plan. Yes
Bldg. 204
8 Hazardous Waste Storage Area, Dropped from the Consent No
Bldg. 1102 Order since the unit has a
hazardous waste closure
plan and since the unit is
"inspected on a regular
basis.
10 Hazardous Waste Storage Area, Not contiguous--dropped No
’ Fentress from inclusion in RFI work
plan by EPA.
11 Hazardous Waste Storage Area, This unit will be closed per No
Permitted the closure plan in the
Part B permit application
of 1988. Not included in
this RFI work plan.
22 22 Construction Debris Landfill Included in this RFI work Yes
plan.
23 14 Fentress Landfill Not contiguous--dropped No
‘ from inclusion in RFI work
plan by EPA.
24 7 Fifth Green Landfill Results from interim RFI No
do not indicate evidence of
release. Not included in
RFI work plan.
25 25 Inert Landfill Included in RFI work plan. Yes
26 8 North Station Landfill Results from interim RFI No
do not indicate evidence of
release. Not included in
RFI work plan.

*EPA Region III agreed to drop this unit from the RFI during negotiations with the Navy and its
consultant on May 17, 1990 and June 13, 1990.
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‘ Table 1-1
STATUS OF SOLID WASTE MANAGEMENT UNITS
IDENTIFIED IN THE RCRA FACILITY ASSESSMENT
NAVAL AIR STATION, OCEANA
Page 2 of 4

RFA RFI
SWMU | SWMU Included
No. No. Description Status of SWMU in RFI?

27* Old CPO Club Landfill Not included in RFI work No
plan. A.T. Kearney’s RFA
indicated that there was no
indication of a release.

28 Sanitary Landfill (Old CPO Active landfill monitoring No
Landfill) wells show no evidence of a
release. An MW is chosen
by VDWM for annual
monitoring for Cl, pH, Fe,
TOX, and pesticides. A
closure plan is to be
submitted to VDWM by
December 1990. Not
included in RFI work plan
since this unit is being
addressed under similar
clean-up program admin-
istered by different
regulatory agency.

20* 3 West Side Landfill Not recommended for No
additional study. (RGH,
1984) Given no evidence
of contamination, the
SWMU was deleted from
further study.

30-44* Oil/Water Separators Discharges go to a POTW. No
A maintenance program is
45% Oil/Water Separator, Bldg. 1102 in place to monitor for and
remediate any releases from
46* Oil/Water Separator these units. Not included
in RFT work plan.

48* Washrack--Golf Course Electric golf carts stored. No
No evidence of release nor
any chemicals or oils of any
significance used in the
area. Not included in RFI
work plan.

*EPA Region III agreed to drop this unit from the RFI during negotiations with the Navy and its
consultant on May 17, 1990 and June 13, 1990.

- 1-5
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Table 1-1
STATUS OF SOLID WASTE MANAGEMENT UNITS
IDENTIFIED IN THE RCRA FACILITY ASSESSMENT
NAVAL AIR STATION, OCEANA
Page 3 of 4
RFA RFI
SWMU | SWMU Inciuded
No. No. Description Status of SWMU in RF1?
51-54 2b, 2¢, | Line Shack Disposal Areas Included in RFI work plan. Yes
2d, 2e
55 2a Line Shack Disposal Area Results from interim RFI No
do not indicate evidence of
release. Not included in
RFI work plan.
56 4 Bougainville Mercury Spill Area No contamination found-- No
not recommended for
additional study (RGH,
1984). Not included in RFI
work plan.
57 1 West Woods Oil Disposal Pit Included in RFI work plan. Yes
58 15 Abandoned Tank Farm, Old CPO | Included in RFI work plan. Yes
Club
39 6 Navy Exchange Maintenance Not recommended for addi- No
Building tional study (RGH, 1984).
Waste Oil Disposal Area, Bldg. Not included in RFI work
518 plan. Results from interim
RF1 do not indicate
evidence of release.
60, 61* Mercury Spill Areas, Bldgs. 305 Spill material was stored No
and 1102 here. Buildings were later
demolished. Soil sampling
showed no contamination.
Not included in RFI work
plan.
62,63,65 | 11,26 | Fire Fighter Burn Pits Included in RFI work plan. Yes
64 Fire Fighter Burn Pits Located at Fentress which No
is not contiguous to main
Oceana facility. Not
included in RFI work plan.

*EPA Region III agreed to drop this unit from the RFI during negotiations with the Navy and its
consultant on May 17, 1990 and June 13, 1990.
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Table 1-1
STATUS OF SOLID WASTE MANAGEMENT UNITS
IDENTIFIED IN THE RCRA FACILITY ASSESSMENT
NAVAL AIR STATION, OCEANA
Page 4 of 4
RFA RFI
SWMU | SWMU Included
No. No. Description Status of SWMU in RFI?
66* Old Tank This unit, which has been No
removed, used to be located
at the fire training pit
which is being investigated
separately. Not included in
RFI work plan.
67-70* Underground Waste Oil Storage Subject to Virginia UST No
Tanks regulations and therefore
subject to similar regularly
clean-up program. Not
included in RFI work plan.
71 19 Waste Oil Storage Areas, Bldg. Included in RFI work plan. Yes
541 .
72 20 Waste Qil Storage Areas, Bldg. Included in RFI work plan. Yes
543
75-77* Waste Fuel Storage Tanks Subject to Virginia UST No
regulations and therefore
subject to similar regularly
clean-up program. Not
included in RFI work plan.
78 23 Bowser, Bldg. 830 Included in RFI work plan. Yes
79 24 Bowser, Bldg. 840 Included in RFI work plan. Yes
87* Corrosion Control Shop, Pit emptied and inspected No
Degreaser Pit, Bldg. 513 quarterly. Discharges to
Hampton Roads Sanitary
District. No signs of any
releases. Not included in
RFT work plan.
95 16 Pesticide Storage Area, Bldg, 821 Included in RFI work plan. Yes
97 21 Transformer Storage Yard, Bldg. Included in RFI work plan. Yes
830
WDCR301/080.51

*EPA Region III agreed to drop this unit from the RFI during negotiations with the Navy and its
consultant on May 17, 1990 and June 13, 1990.
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Typically, the RFI work plan addresses only the first three tasks. These three tasks
encompass investigations necessary for evaluating potential releases from the
19 SWMUs identified in the Consent Order signed in May 1991.

WDCR301/081.51
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Chapter 2
Summary of Existing Conditions

Facility Location

NAS, Oceana is located in the Tidewater region of Virginia as shown in Figure 1-1.
The base lies southeast of Norfolk, immediately west of the Atlantic Ocean, and just
south of the Chesapeake Bay in Virginia Beach.

According to the New HRS Deficiency Information Collection Efforts (Baker
Environmental, 1991) there are 65 known public consumption and private water supply
wells within a 4-mile radius of the sites at NAS, Oceana. Of these, 25 wells are private
and 40 wells are public consumption wells. Public water, within a 4-mile radius of
NAS, Oceana, is supplied by the City of Virginia Beach Department of Public Utilities
(Virginia Beach DPU). The Virginia Beach DPU receives all of its water from the City
of Norfolk Department of Utilities (Norfolk DU) and reportedly has no supply wells.
The Norfolk DU obtains its raw water from a number of surface-water sources, except
when reservoir levels drop below 70 percent capacity. Then, a series of four deep wells
(total capacity 16 mgd) can be activated. Three of the four wells discharge to Lake
Prince, the other discharges to Lake Burnt Mills. Use of these wells is avoided when
possible because the groundwater has a high phosphorus content. However, all four of
these deep wells are outside the 4-mile radii of the sites.

Surface waters at the base includes West Neck Creek, London Bridge Creek, and
Great Neck Creek. These creeks flow into Lynnhaven River to Lynnhaven Bay and
Broad Bay. The bays are used primarily as ports for sport and the fishing industry.
The bays are occasionally used for contact recreation (water skiing and swimming).
There are no water bodies within 15 miles of NAS, OGceana which are designated as
potable water supply by the Virginia State Water Control Board in accordance with
Section 305(a) of the Clean Water Act (Baker Environmental, 1991).

Facility Description

On November 25, 1940, the U.S. Government purchased 328 acres of remote, swampy
land for constructing a small auxiliary airfield to accommodate 32 officers and
172 enlisted personnel. Asphalt runways 2,500 feet long were constructed from 1940 to
1941. In 1943, at the height of World War II, Congress approved plans to expand the
station to accommodate up to 160 officers and 800 enlisted personnel. By the fifties,
the Navy Auxiliary Air Station had become too large to work as a subordinate to other
stations in the area, hence it was designated a Naval Air Station. Oceana then became
an all-weather air station, and was eventually officially designated a master jet base.
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By 1976, five of the six Atlantic Fleet Carrier Air Groups were based at Oceana. The
latter part of the 1970s also involved installation of numerous training devices at NAS,
Oceana. These included an A6A Cockpit Procedures Trainer, an A4 Operational
Flight Trainer, and an F14A Weapons Trainer.

Over the years, Oceana has grown to more than 16 times its original size. The base
now encompasses 3,916 acres of land and supports a naval community of more than

10,200 Navy personnel and some 11,500 dependents. The annual payroll exceeds $286
million.

The 12 F-14 Tomcat jet-fighter squadrons and 7 A-6 Intruder medium-attack squadrons
assigned to the Atlantic Fleet are based at Oceana. In addition, the station also
supports a Search and Rescue unit that flies the SH-3 Seal King helicopter and
provides rescue service to both military and civilian communities. Three squadrons for
training aircrews and maintenance personnel are also permanently stationed at the

base. In all, 74 squadrons, tenants, and non-naval units are currently assigned to
Oceana.

The primary mission of NAS, Oceana is to provide virtually every element of supply,
material, maintenance, personnel, training facilities, and dependent personnel support
required to ensure that the 12 F-14 Tomcat fighter squadrons and 7 A-6 Intruder
medium attack squadrons based at Oceana achieve the requisite level of readiness
necessary to deploy on Commander Naval Air Force, U.S. Atlantic Fleet aircraft
carriers as fully combat-capable fighter and attach squadrons.

Substantial sections of the Oceana site boundary are secured with fences. However,
parts of the NAS boundary along London Bridge Road on the west and south, and
Potters Road on the north are not fenced. All roads have gates and all areas of the
NAS are patrolled, including the area west of the runways.

Environmental Setting
Topography

The elevation of the base ranges from approximately 5 feet above mean sea level
(MSL) in the drainage ditches to approximately 25 feet above MSL in the open fields.
Elevations in the main area of the base range from 10 to 25 feet. In general, there is
an easterly slope to the land surface in the Virginia Beach area, with local relief caused
by natural and artificial drainage. Surface runoff from the base is aided by a system of
drainage ditches and surface canals, especially west and south of the base.

2-2 o
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Geology, Soils, and Hydrogeology

NAS, Oceana is on the outer edge of the Atlantic Coastal Plain physiographic province.
The Atlantic Coastal Plain is a broad wedge of unconsolidated sediments that dip and
thicken to the east. In the vicinity of NAS, Oceana, these sediments consist of several
thousand feet of unconsolidated sand, clay, silt, and gravels, and are underlain by
granitic basement rock. The sediments range in age from late Cretaceous to Recent.
The five principal geologic units are (from oldest to youngest) the Potomac Formation,
the unnamed Upper Cretaceous deposits, the Pamunkey. Group, the Chesapeake
Group, and the Columbia Group (Meng and Harsh, 1984). The Chesapeake Group
has been differentiated into five subformations, which are, from oldest to youngest, the
Calvert, Choptank, St. Marys, Eastover, and Yorktown Formations. The Columbia
Group sediments overlying the Yorktown Formation have also been differentiated
locally into several units (Oaks and Coch, 1973).

The geologic units of concern in the environmental investigations at NAS, Oceana are
the Yorktown Formation and the Columbia Group sediments. The upper Yorktown
Formation consists of interbedded layers of shelly, very fine to coarse sands, clayey
sands and sandy clay of Tertiary age. Shell layers are common in the Yorktown
Formation (Meng and Harsh, 1984). Sidulya et al. (1981) divided the Yorktown
Formation into three sand units, each overlain by a confining layer of silt and clay.

Regionally, the uppermost of these silt and clay beds separates the Yorktown
Formation from the sediments of the Columbia Group that overlie it. This uppermost
bed consists of massive, well-bedded yellow-gray to greenish-gray clays and silty clays,
commonly containing shells, fine sand, and mica. Although the clay layers within the
confining bed are generally extensive, they are composed of a series of coalescing clay
beds rather than a single deposited unit (Meng and Harsh, 1984). The sediments of
the Columbia Group consist of interbedded gravels, sands, silts, and clays of Pleistocene
and Holocene age (Oaks and Coch, 1973).

The geology of the near surface sediments at NAS, Oceana is quite variable laterally,
even within individual study sites. However, in order of increasing depth, the sediments
generally consist of:

Approximately 5 feet of fine material, primarily sandy silts
A 5- to 15-foot-thick layer of sand .

A second layer of fine material, primarily silty sands

The shelly sands and silty sands of the Yorktown Formation

The clay layer reported to overlie the upper Yorktown sands regionally has not been
encountered in the borehole drilling conducted to date at NAS, Oceana. The specific
geology of individual sites is described later in this section.
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The depth to water within the surficial Columbia Group aquifer is approximately 5 to
10 feet below land surface. Aquifer conditions are unconfined within the Columbia
Group and unconfined to semi-confined within the upper Yorktown Formation (Siudyla
et. al, 1981). Where the clay confining unit overlying the Yorktown is absent the upper
Yorktown aquifer is generally unconfined. The direction of groundwater flow is
controlled by topography and artificial drainage structures. The direction of
groundwater flow in the Virgina Beach area is therefore highly variable due to the
complexity of drainage patterns. In the absence of nearby drainages, the direction of
groundwater flow in the surficial aquifer is generally southward in the areas of the NAS
east of the runways.

Since most of NAS, Oceana has been graded, filled, paVed, or otherwise disturbed, the
native soil types are divided on the basis of drainage and water-table characteristics
rather than by classical soil profiles and weathering of the parent rock materials (RGH,
1984). The sail types at NAS, Oceana are as follows:

Well-drained

Imperfectly drained
Light-colored poorly drained
Dark-colored poorly drained
Miscellaneous

Surface runoff from the base drains through a series of drainage ditches, which,
discharge to West Neck Creek, Great Neck Creek, and London Bridge Creek. The
northeast part of the facility drains into Great Neck Creek, which empties into the
Broad Bay, then flows into the Lynnhaven Bay and eventually drains to the Chesapeake
Bay. Drainage from the northwest part of the facility enters London Bridge Creek and
the Eastern Branch of the Lynnhaven River, which flows into the Lynnhaven Bay and
the Chesapeake Bay. Runoff from the southwest section of NAS, Oceana drains into
West Neck Creek, which flows into the North Landing River and onto the Currituck
Sound (Baker Environmental, 1991).

Ecology

Prior to acquisition of the Oceana NAS by the Navy in the early 1940s, the land was
used for agricultural purposes and contained scattered tracts of forested land. In 1949
large tracts of forest existed both west and south of the aircraft runways, but by 1954
most of the forest south of the runways and approximately half of the forest west of the
runways had been cleared. Since 1954 most of the forest west of the runways has been
reestablished, but many of these areas are relatively young and represent shrub or
immature woodlands in early stages of forest succession. Of a total of approximately
800 acres of forest and open land at Oceana NAS, forests currently comprise about 600
acres.
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Most of the forests on NAS Oceana contain a mixture of loblolly pine and deciduous
trees. This mixed forest community is a common cover on moderately drained soils
and is among the most mature and stable of the plant communities on Oceana NAS.
The topography in these forests is nearly level, often with many isolated water-filled
swales. Loblolly pine usually dominates the higher ground, and red maple generally
replaces it in the depressions. Other common trees of this forest cover include
sweetgum, water oak, and blackgum (RGH, 1984).

Much of the land on the NAS is former swampy land that has been drained or filled.
The current NAS area east of the runways where most disposal has occurred consists of
urban built-up areas such as buildings, roads, and lawns. In addition, large areas
adjacent to the runways have been planted in grass. Although these periodically
mowed grassy areas provide little value as wildlife habitat, they are important foraging
areas for animals such as white-tailed deer, eastern cottontail, and cattle egret (RGH,
1984).

In addition, successionally developing plant communities are present in a number of
these drained and filled areas. Because these areas have been drained and filled, the
present cover contains species characteristic of upland situations. These areas typically
contain a variety of grasses, shrubs, and tree seedlings and saplings. These
successionally developing plant communities provide habitat for game species such as

eastern cottontail, American woodcock, bobwhite, mourning dove, and white-tailed deer
(RGH, 1984).

An isolated forested area west of the runways is designated as wetlands on the USGS
topo map. This area can be expected to contain vegetation characteristic of forested
wetlands or swamp. This plant community owes its existence to periodic flooding or a
high water table. Typically, red maple and bald cypress would be expected to dominate
this plant community, while other species may include black willows, blackgum, and
cottonwood. Because the forested wetland is within a larger mixed forest, wildlife
inhabiting these two forest covers are probably similar. Typical mammals of these
forests include gray squirrel, white-tailed deer, raccoon, red fox, white-footed mouse
and beaver (RGH, 1984).

Some limited areas of stressed vegetation have been observed near individual SWMUs
on the station. These stressed areas are described in the site descriptions in Chapter 2.

There are no ponds within the boundary of NAS Oceana. Areas north and northeast
of the station that were formerly used as borrow pits have filled in with water since the
end of excavation activities.
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Climate

The climate of the Tidewater area is characterized as oceanic, with the nearby Atlantic
Ocean and Chesapeake Bay providing a profound moderating effect. Winters are
relatively mild and summers are cool. Average daily temperatures in July range from
75°F to 87°F. Winter temperatures seldom reach the freezing mark and daily highs are
near 50°F. The maximum temperature recorded over a 40-year period (1939 to 1978)
was 103°F; the minimum, 5°F.

The average number of frost-free r]mm per year is 245. The first k

around November 21, and the last around March 21. On the basis of the 40-year data
record at the Naval Oceanography Command Detachment at NAS, Oceana, annual
precipitation averages 45 inches, with the heaviest precipitation in the summer.
Snowfall averages 7.3 inches per year.

g

Prevailing winds from the southwest average 12.2 miles per hour. Summer winds are
"sea breezes," coming in off the ocean during the day, with land breezes returning more
slowly at night. Neither northern nor tropical storms usually affect the area, but
hurricanes are experienced about once every 7 years (RGH, 1984).

Regulatory and Permit Status
Resource Conservation and Recovery‘.Act (RCRA)

NAS, Oceana currently has interim status for operation of a treatment/storage/disposal
(TSD) hazardous waste facility (VA 2170024606). A RCRA Part A Permit Application
for the TSD facility was submitted on November 19, 1980. Interim status was granted
on January 22, 1982. The storage capacity of the facility is 8,250 gallons. A revised
Part A permit application was submitted in December 1991. A Part B permit
application is currently being prepared for this facility.

National Pollution Discharge Elimination System (NPDES)

NPDES Permit No. VA 0005266 was issued to NAS, Oceana in December 1986 and
expired December 1991. A new permit application was submitted in December 1991.
Continued discharge has been approved on an interim basis pending review of the

application. This permit requires that specific discharge points be monitored and that
chemical samples be collected periodically from these compliance points.

State Air Pollution Control Board

In March 1988, the State Air Pollution Control Board issued a permit (No. 60294) to
NAS, Oceana, to construct and operate three oil-fired boilers.

2-6
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Other Permits

NAS, Oceana also has a sewage discharge permit (0100) with Hampton Roads
Sanitation District, which was issued on March 1, 1992, and expires on March 1, 1995,
and a Safe Drinking Water Act, potable water requirements permit (3810430) with
Virginia, which was issued on June 15, 1979, and has no expiration date.

Waste Generation and Management
Waste Generation

Oceana had its beginnings in Princess Anne County in the early 1940s as an auxiliary
landing field for the Naval Air Station, Norfolk, Virginia. It expanded during World
War 1I, and in 1952 was designated a Naval Air Station (NAS). This designation
resulted in a construction program for a major runway and aircraft support facility
between 1952 and 1956. Since then, most of its operational functions have remained
the same. However, waste generation at Oceana generally increased over the years in
response to its expanded capabilities to service carrier-based jet aircraft in the mid-
1950s and the increase of the Air Intermediate Maintenance Department during the
1960s and 1970s. :

Past and present operations generating hazardous waste are discussed in this section by
department, division, branch, and shop. Oceana’s auxiliary landing field at Fentress is
also discussed here. Because of personnel changes, particularly in the squadrons, only
a limited amount of information on past operations was available for presentation in
this section.

Much of the petroleum, oil, and lubricant (POL) wastes generated at Oceana result

from the operation and maintenance of aircraft squadrons rotated between aircraft
- carriers and NAS, Oceana. This presentation reports waste generation by a typical
tighter and fleet squadron, taking into account the average proportion of time they are
using Oceana facilities.

Typical management practices for hazardous waste and POL in the immediate past are
fairly clear. In late 1981, the Public Works Department initiated a comprehensive
hazardous waste pickup program, working very closely with the various shops at NAS,
Oceana, to assure that wastes are properly contained, segregated, labeled, and
collected. Currently, waste jet fuel (JP-5) from the squadron is managed as a
segregated waste stream by placement into designated bowers. The majority of this is
recycled. A portion is also burned by the Fire and Rescue Division during fire fighting

training exercises. The waste fuel may contain small quantities of thinners and other
solvents.
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Before 1977, hazardous waste disposal practices can only be stated in very general
terms because of a lack of base personnel with specific knowledge of them. Waste
POLs and other nonaqueous hazardous substances were collected for use by the Fire
and Rescue Division (early 1960s to 1977), for disposal in the West Woods oil disposal
pit (mid-1950s to late 1960s), for application to roads for dust control, or for storage
and pickup by private waste-oil dealers. Before 1977, waste POL and other hazardous
wastes, both aqueous and nonaqueous, were also disposed of into storm and sanitary
sewers and on the ground near aircraft maintenance shops, particularly behind the line
shacks.

A summary of wastes generated at NAS, Oceana during 1989 and 1990 is presented in
Table 2-1.

Waste Management

Hazardous waste generated at NAS, Oceana has been picked up by Public Works since
September 1981. A shop or activity that generates industrial wastes is responsible for
placing wastes in marked, properly segregated containers and sealing the containers for
pickup. When a pickup is needed, the shop or activity fills out Form 1348 and calls the
Public Works Trouble Call desk to request a hazardous waste pickup. Wastes are
picked up from the shop or activity and taken to the hazardous waste storage facility, a
fenced area located near the entrance of the Avenue D Landfill behind the Public
‘Works Building. Typical waste pickups include paint, thinners, xylene, methyl ethyl
* ketone, toluene, methyl isobutyl ketone, strippers, PD-680 (solvent and gun cleaner),
lacquers, and enamel. The hazardous wastes storage facility serves as a pickup point
for final disposal.

Public Works is also responsible for cleaning and maintaining oil booms in stormwater
drainage ditches on the station. The booms intercept floating fuel and oil from spills
that have been washed off runways and maintenance pads in the hangar area. Each
boom is visually inspected twice per day.

Nonhazardous solid waste on the base is placed in dumpsters by the generating unit.
These are picked up on a regular basis and are carried to the Avenue D Landfill for
disposal. Before 1961, wastes were carried to the Fifth Green Landfill (1954 to 1961),
the North Station Landfill (1945 to 1954), and the West Side Landfill (1941 to 1945).
Hazardous waste were also placed in the base landfills, however, this practice was
stopped in 1981 with the implementation of the Public Works hazardous waste pickup
program.

2-8



0C-00011-03.08-06/01/92

Table 2-1
SUMMARY OF HAZARDOUS WASTE GENERATED AT NAS, OCEANA
Amount Amount
Hazardous Generated in Generated in
Waste Description Waste Code(s) 1989 (lbs) 1990 (Ibs)

Waste Corrosives, D002 0 106
Solids
Waste Corrosives, D002 1,800 2,740
Liquids D007
Hazardous Waste F002 10,035 8,122
Liquid, ORM-E D003

D007

D008
Poisonous and P021 0 520
Infectious P122
(Poison B)
Hazardous Waste - D007 1,145 1,954
Substances, ORM-A F001

_ . FO02 ,

Waste Paint and D001 5,505 5,312
Related Material F002

F003

F005
Waste Combustible D001 4,320 6,292
Liquids
Waste Flammable D001 3,175 767
Liquids F003

F005
Waste Compressed D001 1,681 1,555
Gas
Hazardous Waste D003 164 116
Substances, ORM-E
Oxidizers D002 33 24

D003

WDCR388/101.51
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Summary of Past Investigafions

The history, environmental setting, and investigation results at each of the 19 SWMUSs
to be investigated as part of the RFI are described in this section. Because of their
proximity, RFA SWMUs 1 and 54 have been combined into RFI SWMU 2E and RFA
SWMUs 62 and 63 have been combined into RFI SWMU 11. As a result, only 17
areas will investigated. The locations of the 17 areas are shown in Figure 2-1. The
chemical data obtained during previous investigations are presented to support the
technical scope of work outlined for each SWMU. Where available, maximum
contaminant levels (MCLs), maximum contaminant level goals (MCLGs), and proposed
MCLs are presented with the chemical data. Virginia water quality criteria and
standards will be evaluated along with federal standards in determining whether a
Corrective Measures Study (CMS) is necessary and in establishing media cleanup
standards.

SWMU 1 (RFA SWMU 57)—West Woods Oil Disposal Pit
Site History

The oil disposal pit at West Woods is in the northwest part of NAS, Oceana,
approximately 1,000 feet west of abandoned Runway 9 and the fire fighting training
area (see Figure 2-1). According to the IAS, the site was originally an open pit in
which an estimated 70,000 gallons of waste oil, fuel, aircraft-maintenance chemicals,
and other liquid wastes were disposed of from the mid-1950s to the late 1960s (RGH,
1984). On the basis of a 1958 aerial photograph of the site, the pit appears to have
been tens of feet in diameter. In the late 1960s, after flooding caused the pit to
overflow and washed its contents toward properties off base, disposal was stopped and
the pit was filled with soil (RGH, 1984). Based on the northward flow in the drainage
ditch and the general westerly or northwesterly slope of the land surface near Site 1, it
is likely that contaminated flood waters flowed west or northwest from Site 1 during the
late-1960s flood. The boundary of the station is approximately 1,000 to 2,000 feet from
the oil pit in that direction. There is no mention in the IAS of the remedial response
to the offsite flow of oil (RGH, 1984).

A 1,000-foot long ditch connecting Runway 9 to the oil disposal pit was described in the
IAS; however, this ditch was not visible in 1971 air photos and no evidence of it was
found in a 1984 field check. This ditch was used to dispose of waste fuel and oil when
the ground was too wet to allow access to the pit by disposal trucks. Subsequent
investigations have failed to define the location of this ditch and no contamination
associated with it has been identified.
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Environmental Setting

The site is relatively flat and currently wooded with mature trees and shrubs. There is
no visible evidence at the ground surface of previous disposal activity. Surface drainage
is directed toward a north-south-oriented drainage ditch in which there is a permanent
flow of water to the north. There is a low area approximately 550 feet west of Site 1,
defined as a swampy area in the USGS topographic map of NAS Oceana (USGS,
1989). However, the grassy central part of this area alongside the main western access
road does not appear to be swampy. Site 1 is separated from the low areas be the 4-
to S-foot-deep drainage ditch. Shallow boreholes drilled at the site during the interim
RFI and during previous investigations indicated that the near-surface geology consists
of a 5- to 7-foot-thick layer of silts, clays, and fine silty sands that is underlain by an 11-
to 13-foot-thick layer of clean, fine-to-coarse sand. Monitoring wells at this site are
screened in this sand layer. Locally, the depth to groundwater ranges from
approximately 8 to 11 feet below grade.

Investigation Results

Field investigations have been conducted at this site on two occasions: the Phase I
Verification Study (CH2M HILL, 1986) and the Interim RFI (CH2M HILL, 1991). In
the Phase I Verification Study, monitoring wells 01-MW1, 01-MW2, and 01-MW3 were
installed. They were inadvertently located upgradient of the former pit because the
pit’s location was not correctly identified. Samples of groundwater collected from these
wells were analyzed for VOCs, EDB, PCBs, 2,3,7,8-dioxin, and oil and grease. With the
exception of oil and grease (6,000 to 15,000 ug/l), all parameters were below minimum
detection limits. The wells are shown in Figure 2-2.

During the interim RFI, two shallow monitoring wells (01-MW4 and 01-MW5) were
installed between the drainage ditch and the approximate location of the original pit.
The three previously installed wells, along with the two new wells, were sampled during
the RFI and were analyzed for VOCs, EDB, PCBs, TPH, and dioxin. The location of
the two monitoring wells installed during the interim RFI are also shown in Figure 2-2.

Approximately 6 weeks after the monitoring wells were sampled for the interim RFI,
surface water and sediment samples were collected from three locations in the adjacent
drainage ditch. The sampling locations for these media are also shown in Figure 2-2.
On the basis of results obtained from groundwater analyses, only analyses for VOC,
TPH, and PCBs were performed on the surface water and sediment samples.

Water-Level Data. Water-level data were collected in August 1990 for the interim RFI,
and a map of the local water-table surface was constructed (see Figure 2-3). The data
are consistent with water-level data collected in 1986, and indicate that groundwater
flow in the shallow, unconfined aquifer at this site is generally toward the west and
most likely discharges locally into the drainage ditch.

- 2-12
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Chemical Data. During the installation and sampling of 01-MW4 and 01-MWS5, there
was evidence such as strong hydrocarbon odors, oil-stained soil, detection of volatiles in
cuttings by the HNu photoionization detector. During the sampling of these wells, free-
product hydrocarbons were observed in distinctly immiscible liquid phases in the first
gallon of purge water. Floating product was observed, as were globules of liquid at the
bottom of the container of purge water. Both free product phases were black. Based
on these observations, nonaqueous phase liquids with specific gravities less than and
greater than water may be present in the shallow aquifer at this site.

A summary of the chemical data from the monitoring wells at this SWMU is presented -
in Table 2-2. Only compounds detected in the laboratory are included in the table,

which also includes data obtained during the previous investigation at this site (CH2M
HILL, 1986).

The groundwater data from 01-MW1 through 01-MWS3 indicate that the resulting
concentrations of the parameters analyzed in these wells were:

Not detected
. Below the accurately quantifiable detection limit

. Detected at levels not significantly different than the concentration in the
laboratory blank (i.e., a difference of less than a factor of ten)

. Detected at concentrations that fell below potentially applicable
regulatory standards (as discussed below)

The data from 01-MW4 and 01-MWS5, however, indicate the presence of TPH (254,000
and 6,770) micrograms per liter ug/l, respectively) and VOCs. PCBs also were detected
in 01-MW4 (0.2 to 0.4 ug/).

The chemical data from the surface water and sediment samples obtained during the
interim RFI are presented in Table 2-3. One sample taken downstream from the
former pit (01-SW1) had TPH identified above the detection limit.

Sediment samples obtained during the interim RFI contained TPH at concentrations
that progressively increased from upstream to downstream locations. An order-of-
- magnitude increase in the concentration was observed between the upstream sample
and those collected adjacent to and downstream of the former pit. The highest value
(1,260 milligrams per kilogram) was reported at the downstream location (01-SD1).

Of the parameters analyzed and detected at this SWMU, none exceed the federal

standards typically used by the EPA to determine whether a CMS should be imple-
mented under RCRA corrective action (i.e, MCLs, carcinogens, toxicants, other criteria;
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Table 2-2 ’
ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 1 (WEST WOODS OIL DISPOSAL PIT)
(All Concentrations in ug/l)
01-MW1 01-MW2 01-MW3 01-MwW4 01-MW5
Detection B
Analyte Limit i 8/90
5/86 8/90 5/86. - 8/90 5/86 8/90 8/90 Duplicate 8/90
EDB 0.02 - - - - -- - - - -
PCBs:
Aroclor-1254 0.2 - - - - -- - 0.4 03 -
Aroclor-1260 0.2 - - - - -- - 0.2 - -
TCDD <0.0002 <0.0006 <0.00017 <0.0008 <0.00021 <0.0007 <0.0038 <0.0017 <0.0008
Oil and Grease 3,000 6,000 NA - NA 15,000 NA NA NA NA
TPH 60-8,0602 NA - NA 140 NA 140 254,000 307,000 6,770
Volatile Organic
l|\) Compounds:
— . -
5N Acetone 10 - b - 240 - 6% 16Y 150 ssb
Benzene s - - . - - - 4 - u
Carbon Disulfide 5 - - - - . - - 7 U
Ethylbenzene s - - - - - 9 42 3
Methylene Chloride 5 - 3bi - gb - 6bi 250 sb 3bi
4-Methy!-2-pentanone 10 - - - - - -- = - 3¢ )
Xylenes (Total) 5 - - - - - - 26 120 14
Notes:
All volatile compounds not reported were below detection limits in all samples.
EDB = Ethylene Dibromide
TCDD = 2,3,7,8-dioxin
TPH = Total Petroleum Hydrocarbons
NA = Not analyzed
ADetection limit range for TPH samples is particular 1o this site
“Compound found in laboratory blank as well as sample; sample concentration is less than 10 times blank concentration.
JEstimated value--measured value is less than the accurately quantitative detection limit.
(--) = Concentration below detection timit

WDCR503/024.51
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Table 2-3

ORGANIC COMPOUNDS IN SEDIMENT/SURFACE WATER
AT SWMU 1 (WEST WOODS OIL PIT)
NOVEMBER 1990

Surface Water (ug/l)

TPH =
NA =

concentration.

_concentration.

Total Petroleum Hydrocarbons
Not analyzed; VOC duplicate not collected at this site.

All volatile compounds not reported were below detection limits in all samples.

Detection limit range in soil for TPH samples was particular to this site.
€Compound was found in laboratory blank as well as in sample; sample concentration was more than 10 times the blank

JEstimated value; measured value is less than the accurately quantitative limit.

3Detection limit range in water for AROCLOR-1016, 1221, 1232, 1242, 1248, 1254, and 1260
Compound was found in laboratory blank as well as in sample; sample concentration was less than 10 times the blank

01.SW3
Parameter Detection Limit 0L-SW1 0L-SW2 01-SW3 Duplicate
PCBs 0.20-2.02 - - - -
TPH 50 540 - - -
Volatile Organic Compounds:
Methylene Chloride s gb sb 110 NA
Acetone 10 oby 704 10° NA
Carbon Disulfide 5 3 - - NA
Chloroform 5 - - NA
Xylenes (Total) 5 -- - NA
Bromodichloromethane 5 - - 1 NA
Sediment (ug/kg)
01-SD3
Parameter Detection Limit 01-SD1 01.SD2 01-SD3 Duplicate

PCBs 41-210 - - - -
TPH 12,900-44,1004 1,260,000 1,180,000 153,000 85,300
Volatile Organic Compounds:
Methylene Chloride 28 - 24 90°¢ 330°
Acetone 28 - 410¢ 31b 240
MEK 14 44 110 14 -
Ethylbenzene 14 95 - - -
Xylenes (Total) 14 110 - - -
Toluene 14 - - 23 —
Notes:

WDCR503/082.51
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Section 8.4, EPA, 1989). However, on the basis of the concentrations of TPH in the
groundwater and sediment, the EPA did require further study of the SWMU to
determine the specific contaminants that make up the TPH values. EPA will base its
decision to require a CMS, on the results of the further SWMU study. This decision
will be based on the preliminary health and environmental assessment (HEA) prepared
by the Navy as part of the RFL

.~ SWMU 2b (RFA SWMU 53)—Line Shack 130-131 Disposal Area Mq-jm\g S de
Site History

SWMU 2b is made up of the area in the vicinity of Line Shacks 130 and 131 (see
Figure 2-1). SWMU 2b includes aircraft maintenance areas and five aircraft cleaning
stations. The line shacks were constructed in 1963. According to the IAS, up until the
early 1980s, waste oils and aircraft maintenance chemicals were dumped onto the
ground in unknown amounts adjacent to these line shacks (RGH, 1984).

Environmental Setting

Much of the site is on the flight line. As a result, much of the ground surface is flat
and covered with concrete or asphalt. Cores bored through the concrete reveal that it
is approximately 18 inches thick and reinforced with large aggregate up to 4 inches in
diameter. Off the flight line, the site encompasses an open grassy field and wooded
areas with mature trees. The grassy area is mowed periodically. Runoff from the flight
line is directed to drains that discharge to ditches which direct flow offsite. Drains in
the vicinity of aircraft cleaning stations direct runoff to oil-water separators prior to
discharge to local drainage ditches. Off the flight line, there are two drainage ditches
that direct surface water off the site. Only one of these ditches carries perennial flow.
The other ditch carries storm runoff and only flows intermittently.

On the basis of boreholes drilled during previous investigations, the shallow
(approximately 20 feet deep) subsurface geology generally consists of three stratigraphic
layers. The first is a 7- to 10-foot-thick unit of fine sediments, mainly silty clay and
sandy silt. This unit is underlain by a 5- to 10-foot-thick layer of fine-to-medium sand,
which in turn is underlain by a layer of silty sand. All monitoring wells at this site are
screened over parts of the middle sand and lower silty sand units. Locally, the average
depth to groundwater ranges from approximately 5 to 8 feet below the ground surface.

Investigation Results

Field investigations have been conducted at this site on three occasions: The Phase I
Verification Study (CH2M HILL, 1986), the Line Shack Inspection Study (CH2M
HILL, 1988), and the interim RFI (CH2M HILL, 1991). Work performed during the
Phase I Verification Study involved the installation and sampling of three monitoring
wells (2ZB-MW1, 2B-MW2, and 2B-MW3). The chemical analyses included EDB,
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VOCs, and oil and grease. Concentrations of VOCs were detected in all three wells,
and in two of the wells (2B-MW1 and 2B-MW3); the concentrations of both vinyl
chloride (VC) and trichloroethylene (TCE) exceeded their respective federal maximum
contaminant levels (MCLs).

A line-shack inspection investigation was conducted in 1988 for reasons related to the
contamination detected in 1986. Three monitoring wells (2B-MW4, 2B-MWS5, and 2B-
MW6) were installed for that study. These wells were located in a separate potential
source area cross-gradient from the three previously installed wells. All six wells were
sampled, however. VOCs were detected in the three original wells, thus reconfirming
previously collected VOC data. VOCs were also detected in one of the newly installed
wells (MW-MW5S).

During the interim RFI, sampling was conducted in 11 shallow monitoring wells
(2B-MW1 through 2B-MW11) and at two surface water locations (2B-SW1, 2B-SW2).
In situ hydraulic conductivity tests were conducted in six monitoring wells (2B-MWS5,
2B-MW7, and 2B-MWS8 through 2B-MW11). All water samples were analyzed for
VOCs, EDB, and TPH. The locations of these wells are shown in Figure 2-4.

Water-Level Data. Water-level data for all wells at SWMU 2b were collected in August
1990 during the interim RFI, and a water-table contour map was constructed (see
Figure 2-5). The 1990 data are consistent with the water-level measurements of 1986
and 1988 and indicate that shallow, unconfined groundwater at this site generally flows
in a direction ranging from the southwest to the southeast.

Hydraulic Conductivity Data. During the interim RFI, in situ hydraulic conductivity
tests were performed at 6 of the 11 monitoring wells within this area. Results from
these tests are summarized in Table 2-4. The values calculated at this site range from
1 x 10 centimeters per second (cm/s) to 4 x 10> cm/s. This range is typical of the
hydraulic conductivity in clean to silty sands (Freeze and Cherry, 1979) and is also
consistent with the stratigraphy encountered at this site.

The interim RFI calculated a range of average linear groundwater velocities in the
northeastern part of the site and estimated that the average linear groundwater velocity
in this area is between approximately 14 and 84 feet per year.

Chemical Data. The organic chemical data obtained to date from all monitoring wells
are shown in Table 2-5. Data on dissolved metals concentrations collected in 1988
from the six previously installed wells are summarized in Table 2-6 (CH2M HILL,
1989). The analytical data on the two surface water samples are presented in
Table 2-7. Finally, VOC data on soil samples collected from 14 shallow boreholes in
1988 (CH2M HILL, 1989) are presented in Table 2-8. The locations of these
boreholes are shown in Figure 2-6. :
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Table 2-4

SWMU 2b IN SITU HYDRAULIC CONDUCTIVITY
TEST RESULTS AT LINE SHACK OIL DISPOSAL AREA
(BUILDING 131)

Well Hydraulic Conductivity (cm/sec)
2B-MWS5 2 x 103
2B-MW7 4 x 103
2B-MW8 3x 103
2B-MW9 3x10°
2B-MW10 3x 103
2B-MW11 1x 103

WDCR 570/027.51
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Table 2.5

ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 2b, LINE SHACK 130-131 DISPOSAL AREA

(All concentrations in ugN)

Page | of 3
2B-MW1 2B-MW2 2B-MW3
Duplicate Duplicate

ANALYTE Detection limit 5/86 9/88 9/88 8/90 8/90 5/86 9/88 8/90 5/86 9/88 8/90
EDB 0.02 - NA NA - - - NA NA
Oil and Grease 3,000 3,000 NA NA NA NA 5,000 NA NA 5,000 NA NA
TPH 60 NA NA NA 220 210 NA NA 110 NA NA 70
Volatile Organic Compounds:
Acetone 10 - - - 2204 2404 R sbj 15b
Benzene 5 - - - - - - - .
2-Butanone (MEK) 10 - - 21
Carbon disulfide 5 - - -
Chioroethane 10 20 -
Chloroform 5 - - - 28 - - -
1,1-Dichlorocthane 5 170 82 52 50 9 - . 32 4 18
1 ,2-Dic;||nroclhanc S - - - - -
1,1-Dichloroethylene 5 25 13 6 10 1 420
1,2-Dichloroethylene (total) 5 NA 340 290 400 400 NA - 5 NA 140
Trans-1,2-dichlorocthylene 5 800 NA NA NA NA - NA NA 29 NA NA
2-Hexanone 10 - - - - - - 91 . -
4-Methyl-2-pentanone (MIBK) 10 - - - - - 6.6 -
Mecthylere chloride s - - - 6bi 7bd - sb - 100
1,1,2.2-Tetrachlorocthane 5 - 24
Toluene 5 - - - 34
Trichloroethylene s 1,300 330 340 230 280 37 5 7 58 820 230
Vinyl chloride 10 99 31 27 30 37 3.0

26/10/90-80°€011000-00



Table 2-5

ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 2b, LINE SHACK 130131 DISPOSAL AREA
(Al concentirations in ug/h)

Page 2 of 3
2B-MW4 2B-MWS 2B-MW6 2B-MW7 2B-MW3 2B-MW9 2B-MW10 2B-MWIit

ANALYTE Detection Jimlt 9/88 8/90 9/88 8/9%0 9/33 3/90 8/90 3/907 8/9%0 8/90 8/90
EDB 0.02 NA - NA NA - -
Oil and Grease 3.000 NA NA NA NA NA NA NA NA NA NA NA
TPH 60 NA 390 NA 200 NA 290 130 300 140 240
Volatile Organic Compounds:
Acclone 10 - 6P - b - ghd 14® 26Y by sbij PLY
Benzene 5 - - - i - - 2 - . 1 B
2-Butanone (MEK) 10 -- - - - R R . R
Carbon disulfide 5 - 3 - . . .
Chlorocthane 10 - - 4 ;
Chioroform 5 - - -- - - - N
1,1-Dichloroethane 5 - - 7 12 110 - 16
1,2:Dichtorocthane 5 - - - - - 3l - R .
1,1 -Dichlorocthylene 5 . - 49 4 a4 5
1,2-Dichlorocthylene (totaty 5 - 6 3 40 24 .
Trans-1,2-dichloroethylene 5 NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone (MBK) 10 - - - - - .
4-Mcihyl-2-pcntanone (MIBK) 10 - - - 27
Methylene chloride 5 - sb - sb sb b gbi sbJ 3bj Pt
1,1,2,2-Tetrachloroethane s

26/10/90-80°€0-11000-20



ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 2b, LINE SHACK 130-131 DISPOSAL AREA

Table 2-5

(All concentrations in ug/l)

Page 30f 3
2B-MW4 2B-MWS 2B-MW¢ 2B-MW7 2B-MWS 2B-MW9 28-MW10 | 2B-MWI11
ANALYTE Detection limit 9/88 8/90 9/88 8/90 9/88 8/90 890 8/90 8/9%0 8/90 8/99
Toluene 5 - - IJ - -
Trichlorethylene 5 - 22 3 - 1B - 2 - -
Vinyl chloride 10 - 55 - - 22 58 - - - .
Notes:

EDB = Ethylene Dibromide
NA = Not analyzed

TPH = Total Petroleum Hydrocarbons

PCompound found in laboratory blank as well as sa‘mplc. Sample concentration is fess than 10 times blank concentration.
Ji:stimated value. Measured vatue is less than the accurately quantitative detection fimit.
(--) = Concentration below detection limit

WDCRS03028 51
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Table 2-6

RESULTS OF METALS ANALYSIS OF GROUNDWATER AT SITE 2B, LINE SHACK 130-131 DISPOSAL AREA

LINE SHACK SITE INSPECTION, SEPTEMBER 1988

(All concentrations in ug/h)

Parameter 2B-MW| [z)l:;mlle 2B-MW2 2B-MW3 2B-MW4 2B-MWS5 2B-MW6
Silver <3 <3 <3 <3 <3 <3 <3
Aluminum <200 <200 <200 <200 <200 <200 <200
Arsenic <5 <5 <5 <5 <5 13 17
Barium <200 <200 <200 <200 <200 <200 <200
Beryllium <5 <5 <5 <5 <5 <5 <5
Calcium 14,500 13,500 42,200 104,000 47,500 37,600 16,800
Cobalt <50 <50 <50 <50 <50 <50 <50
Chromium <10 <10 <10 <10 <10 <10 <10
Copper <25 <25 <25 <25 <25 70 <25
Iron 5,840 5,670 1,340 7,470 12,100 23,400 13,700
Mercury 04 <0.2 <0.2 1.0 <0.2 <0.2 05
Potassium <5,000 <5,000 <5,000 <5,000 <5,000 <5,000 <5,000
Magnesium 15,700 14,800 5,600 10,000 16,300 26,300 8,200
Manganese 190 190 310 640 420 1,000 3%
Sodium 42,800 40,300 24,000 62,900 25,600 23,300 14,000
Nickel <40 <40 <40 <40 <40 <40 <40
Lead <5 <5 <5 <5 <5 <5 <5
‘Antimony <5 <5 <5 <5 <5 <5 <5
Selenium <5 <5 <5 <5 <5 <5 <5
Thatlium <5 <5 <5 <5 <5 <5 <5
Vanadium <50 <50 <50 <50 <50 <50 <50
Zinc 170 160- 50 160 220 170 130
WDCRO01/053.51

26/10/90-80°€0-+1000-00
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Table 2-7
ORGANIC COMPOUNDS IN SURFACE WATER AT SITE 2B,
LINE SHACK 130-131 DISPOSAL AREA, AUGUST 1990
"~ (All Concentrations in pg/l)

~ Analyte Detection Limit 2B-SW1 2B-SW2
EDB 0.02 -- -
TPH 60 1,770 2,610
Volatile Organic Compounds:
Acetone 10 19° 12°
2-Hexanone 10 ity -
Methylene Chloride 5 4bv{ 4%}
Xylenes (Total) 5 25 -
Notes:

EDB = Ethylene Dibromide

TPH = Total Petroleum Hydrocarbons

(--) = Concentration below detection limit

*Compound found in laboratory blank as well as sample; concentration is less
than 10 times blank concentration.

IEstimated value; measured value is less than the accurately quantitative
detection limit.

- Compounds from the TCL-VOA scan not listed in this table were below
detection limits in all samples.

WDCR503/026.51
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Table 2-8
VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES AT SITES 2B, LINE SHACK 130-131 DISPOSAL AREA
September 1988
(Concentrations in ug/kg)
Page 1L of 3
Soil Boring Methylene Xylenes 2-Butanone 4-Methyl-2- Carbon
No. Acetone Chloride Benzene Ethylbenzene Toluene (Total) (MEK) pentanone Disulfide Trichloroethylene
B1 - S1 - 64 - - - - - - -
82 -- 580 - - - - -- - - -
S3 - 15 - - = - - - - -
B2 - 81 - - - - - - -- - -- -
S2 - - - - - -- -- - - -
S3 140 840 - - - - - - -- -
B3 - 81 - 130 - 85 - 480 - - - -
S2 - - - - - - -- - 10 -
S3 180 660 - - - - -- - - 32
B4 - 81 65 390 - 11 10 18 - - - -
S2 26 30 - -- - - - - 13 -
53 - 78 - - - - - -- -- 54
BS - S1 - - -- - -~ - - - - -
S2 - - - - - - - - -- -
S3 - - - - - - - - - --
B6 - S1 - 220 -- - 6 -- - - -
S2 - 300 - - - - - - -- -
S3 - 260 - - - - - - -
B7 - St - 160 - - - - - = -- -
S2 - 180 - - - - - - --
S3 - 26 - - - - - 30 -
B8 - S1 38 122 - 7 - 7 - - - -
S2 63 172 12 32 110 7 - - 10 -
S3 - 160 - - - -- - - -

WDCR570/032.51
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Table 2-8
VOLATILE ORGANIC COMPOUNDS IN SOII. SAMPLES AT SITES 2B, LINE SHACK 130-131 DISPOSAL AREA
September 1988
(Concentrations in pg/kg)
Page 2 of 3
Seil Boring Methylene Xylenes 2-Butanone 4-Methyl-2- Carbon
No. Acetone Chloride Benzene Ethylbenzene Toluene (Total) (MEK) pentanone Disulfide Trichloroethylene

BY - S1 82 122 - - -- - - - - -

$2 - 132 - - - - - - - -

S3 57 312 - - - i - - - -
B10 - SI1 92 412 - - - - - -- - -

S2 240 - - - - - 27 - - -
BIl - SI - 143 - - - - - - - -

2 - 460¢/140° - - 17962 - - - - -

S3 -- 150® - - - - - - - -
B12 - Sl - 172 - - - - - -- - -

s2 472 162 - . - - 17 - 18 -

S3 282 - - - -- -- - -
B13 - S1 - 24 - -- - -~ - - - -

s2 - 69 - - - - - - -
Bl4 - - St -- 552 -- -- - - - -

S2 57 -- - - - - - - - -

S3 - 152 - - - - - - - -
Bi5 - S1 14 172 - -- - - - - - -

S2 - 172 -- - - - - -~ - -

83 -- 1297212 - - - - - - - -

WDCRS570/032.51
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Table 2-8

(Concentrations in pg/kg)

VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES AT SITES 2B, LINE SHACK 130-131 DISPOSAL AREA
September 19838

12/12 Indicates sample result and duplicate sample result.
All values not reported were below detection limits.

Sample Depths:
S1--0to 2 feet

§2--3to S Feet
§3--8 to 10 feet

(--) = not detected

4Compound found in blank as well as in sample. Sample concentration less than 10 times blank concentration.
bCompound found in blank as well as in sample. Sample concentration greater than 10 times blank concentration,

Page 30f 3
Soil Boring Methylene Xylenes 2-Butanone 4-Methyl-2- Carbon
No. Acetone Chloride Benzene Ethylbenzene Toluene (Total) (MEK) pentanone Disulfide Trichloroethylene
MWwW4 . S1 3448 367 ' - - - - . - - -
S2 492 192 - - - - - - - -
'S3 392 328 - - - - - . - -
MWS - S1 473 -- -- - - - -- - - -
s2 1202 120® - - - - - . - -
53 - - - - - - - - -~ -
MW6 - S1 - 208 - - - - - - - .
S2 412 - - - - - - - - -
s3 - 490 - - - - - - - -
Surface Soil No.
SSt -, 430 - - - - = - - -
§S2 - -- - - - - - = - -
S83 - - - - - - - - - -
S84 57 422 - - - . - . - .
S5 - 212 . - - - - - . -
Notes:

WDCR570/032.51
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The chemical data indicate that various VOCs, particularly chlorinated hydrocarbons,
are present in the groundwater at this SWMU. The most commonly detected
contaminants include VC, TCE, 1,2- dlchloroethylene (1,2-DCE), and 1,1-dichloroethane
(1,1-DCA).

Figure 2-7 shows the concentrations of TCE and VC at each sampling point as of
August 1990. The data shown in the figure indicate that the distribution of these two
contaminants appears concentrated into two separate areas of the site. One area
(Area 1) is located immediately east of Line Shack 131 and is identified by the
contaminants in wells 2B-MW1 through 2B-MW3. The other area (Area 2) is south of
Buildings 132 and 133, where wells 2B-MWS through 2B-MW?7 are located. Given the
general pattern of shallow groundwater flow across the site, the two localized areas of
contamination suggest the presence of at least two separate sources for the chemicals
detected in the groundwater.

The contamination in Area 1 was first identified in 1986 (CH2M HILL, 1986). Since
then, the VOC concentrations in this area have changed over time, but the relative
difference in concentrations among the three affected wells has changed little. Well
2B-MWT1 has typically contained the highest level of VOC contamination at this site,
suggesting that it is located relatively close to a contaminant source. However, the total
concentration of VOCs detected in 2B-MW1 declined by more than half (from roughly
2,400 pg/l to approximately 750 ug/l) between 1986 and 1988, and between 1988 and
1990; there has been essentially no change in the total VOC concentration in 2B-MW1.
The general trend with time suggests that the source may be inactive or at least less
active than at previous times.

The nearest wells downgradient of 2B-MW1 (2B-MW?2 and 2B-MW3) have very differ-
ent records of contamination from each other. Concentrations of total VOCs in
2B-MW?2 have consistently remained at least two orders of magnitude less than in
2B-MWI, despite the apparent direction of groundwater flow from 2B-MW1 toward
2B-MW?2 and the relatively short distance (less than 150 feet) between these wells.
According to the interim RFI, one possible explanation may be that 2B-MW2 is
screened over a slightly (5 feet) deeper interval than 2B-MW1, and this difference may
be enough to reduce the level of contamination detected in 2B-MW2.,

Another possible explanation discussed in the interim RFI may be that the contami-
nants have not had sufficient time to reach 2B-MW?2 from 2B-MW1. Using the values
of average linear groundwater velocity determined for this site, one can generate a
range of estimated travel times for groundwater to migrate from 2B-MW1 to 2B-MW?2,
a distance of approximately 120 feet. The resulting travel times range from 1.5to 8.5
years. As described above, these values correspond to values of average linear ground-
water velocities, and do not take into account various physical and chemical
mechanisms such as sorption that are likely to occur and would act to increase the
travel time figures. Also not taken into account is the presence of more permeable
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geologic zones that would decrease the travel time. The absence of significant VOC
contamination in 2B-MW2 may indicate only that the contaminant plume has not yet
arrived.

The total concentration of VOCs in 2B-MW3 has generally increased over the last 4
years. The VOC concentrations were higher in 1988 when the concentrations of
L1-DCE and TCE were particularly high (420 and 820 ug/l, respectively). Well
2B-MW3 is not along a downgradient streamline from 2B-MW1, but the source of
contamination to both wells could be the same. The elevated TCE concentration in
1988 could be the result of a discontinuous source that caused a "pulse" of
contamination to pass by the well at that time. This pulse would also be consistent with
the chemical data in 2B-MW1. It is not obvious what caused the one-time occurrence
of high levels of 1,1-DCE in 2B-MWS3 in 1988.

The contamination in Area 1 is generally bounded laterally to the north and east by
wells 2B-MW8 through 2B-MW11. The chemical data from each of these wells do not
indicate the presence of VOC contamination, with the exception of 2B-MW10.
Although 2B-MWI10 is the farthest upgradient in the area, the compounds detected in
this well--1,1-DCA (16 ug/l) and 1,2 DCE (24 pg/l)--do not suggest that the source of
the principal VOC contamination in Area 1 (i.e., TCE and VC) is located this far
upgradient.

The interim RFI describes contamination in Area 2 as less well defined because Area
2 lacks the concentration of monitoring wells found in Area 1. Initial evidence of VOC
contamination in this area was discovered in 1988 with the Line Shack Investigation
(CH2M HILL, 1989). At that time, however, VC was not detected in 2B-MW&.

Concentrations of contaminants detected in groundwater are compared to relevant
federal standards in Table 2-9. The standards presented in this table are based on the
criteria used by the EPA in its determination of whether interim corrective measures
(ICMs) or a CMS would be appropriate at this site (EPA, 1989). If available, the Safe
Drinking Water Act maximum contaminant level (MCL) is used as the principal
criterion in the EPA’s health and environmental assessment under RCRA. Should a
particular contaminant not have an MCL, then the evaluation process uses other
criteria such as specific health-based standards for carcinogens and systemic toxicants,
or Clean Water Act water quality criteria. Because all of the detected contaminants
have either an associated MCL, proposed MCL, or an MCL goal (MCLG), the
analytical data were compared only against these standards. The concentrations of four
VOCs exceed at least one standard at this location. TCE concentrations exceed the
MCL (i.e., 5 ug/l) in four wells. Two of these wells (2B-MW1 and 2B-MW3) exceed
the MCL by two orders of magnitude. VC concentrations exceed the MCL (i.e., 2 ug/l)
in three wells (2B-MW1, 2B-MW6, and 2B-MW7).
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Table 2-9

. CONTAMINANTS PRESENT AT SWMU 2b IN CONCENTRATIONS GREATER THAN
POTENTIALLY APPLICABLE FEDERAL STANDARDS
AT LINE SHACK OIL DISPOSAL AREA (BLDG 131)

August 1990
(Concentrations in ug/l)
Location
Chemical Detected Concentration MCL MCLG Proposed MCL
1,1-Dichloroethylene 2B-MW1 10 . . ~
1,2-Dichloroethylene (total) 2B-MW1 400 a
: 2B-MW3 140 - - 70/100°

Trichlorocthylene 2B-MW1 230

2B-MW2 7

2B-MW3 230 > Zero N

2B-MW7 18
Vinyl chloride 2B-MW1 30

2B-MW6 22 2 Zero -

2B-MW7 58

Notes:

is current as of April 1990.
(-) = Concentration below detection limit

_proposed MCLs have been approved as MCLs.

JEstimated value. Measured value was less than the quantitative detection limit.

MCL = Safe Drinking Water Act Maximum Contaminant Level is the maximum permissible level of a
contaminant in water, which is delivered to any user of a public water system. Standards current as of April 1990.

MCLG = Safe Drinking Water Act Maximum Contaminant Level Goal is a nonenforceable concentration of a

drinking water contaminant that is protective of adverse human health effects and allows an adequate margin of safety. Standard given

470 pg/t and 100 ug/l were standards for cis- and trans-isomers, respectively. "Total" includes both isomers. As of April 1991, these

WDCR570/033.51
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The analytical results from the two samples of surface water obtained during the
interim RFI from the perennially flowing ditch indicate that the VOC contamination
detected in the local groundwater has not been detected in the ditch. Concentrations
of TPH were detected in both surface-water locations (1,770 ug/l, and 2,610 ug/l). On
the basis of the location of the samples and the direction of flow in the ditch (toward
the east), the source of this TPH contamination may be other than at this SWMU.

SWMU 2¢ (RFA SWMU 54)—Line Shack 400 Disposal Area Eido "

Site History

SWMU 2c consists of the area adjacent to Line Shack 400, bounded by Buildings 301,
401, and 404 (see Figure 2-1). The principal activities at the site have involved aircraft
maintenance and cleaning. The IAS reported that various maintenance and cleaning
chemicals were dumped onto uncovered surface from the time of Line Shack 400’s
construction in 1963 until the early 1980s, when the surface immediately around the
building was covered with concrete (RGH, 1984).

Environmental Setting

Most of the site is on the flight line. As a result, much of the site is flat and covered
with either concrete or asphalt. Cores bored through the concrete reveal that it is
approximately 18 inches thick with large aggregate up to 4 inches in diameter. Off the
flight line north of B Avenue, most of the ground surface is covered with grass. The
exception is the fenced area around Building 401, which is covered with asphalt.
Currently, the paved part of the flight line is drained by flush-mounted grates that
direct runoff to an oil-water separator by underground pipes. The grassy area of the
site drains to an unlined ditch that cuts across a lawn, directing water toward B Avenue
and entering a culvert there. This unlined ditch also receives runoff from storm drains
originating at Buildings 404 and 400. The area south of B Avenue is characterized by
mature woods with brushy ground cover.

On the basis of boreholes drilled during the interim RFI and during previous
investigations, the shallow subsurface geology at this site consists of two general units.
The uppermost unit is a fine-textured layer composed primarily of silty clay and clayey
silt, which is 4 to 11 feet thick. This unit is underlain by a layer of sands and silty
sands. All monitoring wells at this site are screened in this lower unit. Locally, the
average depth to groundwater ranges from approximately 7 to 9 feet below grade.

Investigation Results
Field investigations have been conducted at this site on two occasions: the Line Shack
Inspection Study (CH2M HILL, 1989) and the interim RFI (CH2M HILL, 1991). In

the line shack inspection investigation, four monitoring wells were installed (2C-MW1,
2C-MW2, 2C-MW3, and 2C-MW4). Samples were collected and analyzed for VOCs
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and metals. In addition, six soil borings were drilled and seven surface soil samples
were collected. The chemical analyses performed on the soil samples included VOCs
and EP TOX metals.

During the interim RF], five shallow monitoring wells (2C-MWS through 2C-MW9)
were installed and sampled. In addition, the four existing monitoring wells (2C-MW1
through 2C-MW4) were sampled. In situ hydraulic conductivity tests were conducted in
six of the nine wells (2C-MW1 through 2C-MW3, 2C-MW6, 2C-MW7, and 2C-MW9).
The locations of all of the monitoring wells are shown in Figure 2-8. All water samples
were analyzed for VOCs, EDB, and TPH..

Water-Level Data. Water-level data were collected in August 1990 and were contoured
to create a map of the water-table surface throughout this SWMU (see Figure 2-9).
The 1990 data are consistent with the water-level measurements made in 1988 and
indicate that the principal direction of flow of shallow, unconfined groundwater at this
site is generally toward the south.

Hydraulic Conductivity Data. As part of the interim RFI, in situ hydraulic tests were
performed at six of the nine monitoring wells at SWMU 2c. The results of these tests
are presented in Table 2-10. The values calculated ranged between 1 by 10> and 9 by
10 cm/s. This range is typical for relatively permeable silty sands (Freeze and Cherry,
1979) and is consistent with the stratigraphy encountered at this site.

Chemical Data. Organic chemical data obtained to date for all monitoring wells at this
SWMU are shown in Table 2-11. Data on dissolved metals concentrations collected in
1988 from the four previously installed wells are summarized in Table 2-12 (CH2M
HILL, 1989). Also presented are VOC data (CH2M HILL, 1989) on soil samples
collected from six shallow boreholes in 1988 (Table 2-13). The locations of these
boreholes are shown in Figure 2-10.

The chemical data indicate that a variety of VOCs are present in the groundwater at
this site. Most of the dissolved metals were not detected. The compounds most
prevalently detected include DCE, VC, and TCE. Also detected in groundwater at this
site were chloroethane, DCA, and 2-butanone.

Figure 2-11 shows the concentrations of TCE, DCE, and VC in monitoring wells at
SWMU 2c as of August 1990. The interim RFI notes that the spatial distribution of
the concentration of these compounds, together with the water-level information
presented in Figure 2-9, suggest that there may be more than one source of the
groundwater contamination. The data in these two figures also indicate that 2C-MWS5
and 2C-MW6, which are relatively free of the contaminants analyzed, are in upgradient
locations. This suggests the contaminant sources are or were primarily within the
current bounds of the SWMU 2c study area.
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SWMU 2¢, LINE SHACK OIL'II?PSl;é-SlXL AREA (BLDG 400) IN SITU
HYDRAULIC CONDUCTIVITY RESULTS
Well Hydraulic Conductivity (cm/sec)
2C-MW1 1x 1073
2C-MW2 4x10°
2C-MW3 3x 103
2C-MW6é6 5x 103
2C-MW7 6x 107
2C-MW9 9x 10°

WDCR570/035.51
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Table 2-11

ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 2, LINE SHACK OIL DISPOSAL AREA (BLDG 400)

(Concentrations In ug/l)

Production
2C-MWI1 2C-MW2 2C-MW3 2C-MW4 Well 2C-MWS 2C-MWé6 20-MW? 2C-MW8 2C-MW9
Detection
Analyte Limit Duplicate
Sept. 88 Aug. 90 Aug. 90 Sept 88 Aug. 50 Sepl 88 Aug. 90 Sept. 88 Aug. 90 Sept. 88 Aug. 90 Aug. %0 Aug. 90 Aug. 90 Aug. 90
EDB 0.02 NA -- - NA NA -- NA NA NA -
TPH 60 NA 260 360 NA 280 NA 290 NA 380 NA 160 - 140 150 10
Volatile Organic Compounds:
Acctone 10 13 74 210® 30 b - o . sbi 18 100 obi 1a® Y b
Benzene 5 7 ? . - 2 s 4 - i . - 2 . 3
2-Butanone (MEK) 10 - - -- - 13 - - - . ) . "
Chlorobenzene 5 -- K - - - - -
Chloroethane 10 - - - - - - 8 3 - -
1,1-Dichlorocthane 5 - - = - - ¥ 25 i" . . ny i
l.Z-DichI{moclhnnc 5 - . - - - - . 2 .
I;l-liic'hlomclhylcnc s - - - - - - - - - - - 3
1,2-Dichlorocthylene 5 2,400 . 140 130 -- 3’ - 12 t 9 14 66 1,300
(tolal)
Ethylbenzene 5 15 ] - - - - i - 2 A .
Methylene chloride 5 - 4hd 170° - sP - 4t - " - sb g sb b M
Toluene s EY 14 200 - - - - - 1 . - - . .
Trichloroethylene 5 - - - - - - - 2 - - - - 12 o3
Vinyl chloride 10 2,500 2,000 1,900 37 22 -- n 210 81 - 13 1320 180
Xylencs (1otal) 5 - 15 4 - 2bd 5 3bd P 2bi sb i Y

Notes:

EDB = Ethylene Dibromide

TPH = Total Petroleum Hydrocarbons

NA = Not analyzed

!’Compound found in laboratory blank as well as sample;
JEstimated valuc; measured valuc is less than the accurately quantitative detection limit

(+-) Concentration betow detection timit

sample concentrations is less than 10 times blank concentration

N L Y S Iy

¢6/10/90-80°€0-+1000-00
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= -
Table 2-12
RESULTS OF METALS AN. ALYSIS OF GROUNDWATER SITE 2C,
LINE SHACK 400 DISPOSAL AREA
September 1988
(Concentrations in ug/l)
Parameter 2C-MW1 ZC-MWZ 2C-MW3 2C-MW4 Production Well
Silver <3 <3 <3 <3 <3
Aluminum <200 <200 <200 <200 <200
Arsenic <5 <5 <5 6 <5
Barium <200 <200 <200 <200 <200
Beryllium <5 . <5 <5 <5 <5
Calcium 60,800 52,300 39,000 33,000 59,200
Cadmium <3 5 <3 <3 <3
Cobalt <50 <50 <50 <50 <50
Chromium <10 <10 <10 <10 <10
Copper <25 <25 <25 <25 <25
Iron 13,500 8,300 7,100 4,500 3,680
Mercury <0.2 <0.2 <0.2 <0.2 <0.2
Potassium 40,000 11,500 <5,000 <5,000 <5,000
Magnesium - 6,900 8,200 15,900 10,600 14,600
Manganese 610 430 690 350 370
Sodium 37,000 31,000 50,600 44,200 52,700
Nickel <40 <40 50 <40 <40
Lead <5 <5 <5 <5 <5
Antimony <5 <5 <5 <5. <5
Selenium <5 <5 <5 <5 <5
Thallium <5 <5 <5 <5 <5
Vanadium <50 <350 <50 <50 <50
Zinc 170 120 160 120 50
WDCR570/029.51
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Table 2-13

|

VOLATILE ORGANIC COMPOUNDS IN SOILS AT SITE 2C LINE SHACK 400 DISPOSAL AREA
September 1988
(Concentrations In pg/kg)
Page 1 of 2
Methylene Xylenes Carbon Vinyl L1-
Acetone Chiloride Toluene (Total) Disulfide Chloride Dichloroethane Chloroform

Solil Boring No.

B1--81 - 1702 - - - - - 62
B1--S2 172 - - - - - - 72
B2--S1 - 1302 - - - - - -
B2--S2 - - - - - -~ - --
B3--51 - - - - - - -- 82
B3--52 - -- - - - - -- -
B4--S1 167 292 - - - - - g?
B4--S2 - - -~ - - - - -
B5--S1 -- -- - -- - - -- 82
BS--S2 1103/62 160%/107 - - --/45 - - -
B6--S1 - - - -- - - - -
B6--52 - 110? - - 17 - - -
Monitoring Well~ No.

MW2--51 - 36* - - - - - -
MW2-52 - 140° - - - - - -
MW2--§3 - - - - - - - -
MW3--S1 - 222 - - - - B 6
MW3.--82 - 192 12 -~ - 30 - -
MW3.-83 - 832 - - - - 9 -

26/10/90-80°€0-+1000-00



VOLATILE ORGANIC COMPOUNDS IN SOILS AT SITE 2C LINE SHACK 400 DISPOSAL AREA

Table 2-13

September 1938

(Concentrations in ug/kg)

Sample Depths:
Si-3to 5 feet
§2--8 to 10 feet

$3--14 to 16 feet.

All Values not reported were below detection limits,
(--) Concentration below detection limit

bCompound found in blank as well as sample. Sample concentration greater than 10 times blank concentration.

“ 8Compound found in blank as well as sample. Sample concentration less than 10 times blank concentration.

Page 2 of 2
Methylene Xylenes Carbon Vinyl 1,t-
Acetone Chloride Toluene (Total) Disulfide Chioride Dichloroethane Chloroform

Surface Soil No.

SS1 - 52 - - - - - -

§§2 - - - - - - - -

$s3 - 89° - - - - . -

$S4 - - - - -- - -- -

SSs 582 1607 6 16 - - - -

$S6 - 182 - - - - - -

587 - 682 - - - - - -
Notes:

WDCRS570/030.51
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The interim RFT also noted that the high concentrations of VC and DCE in 2C-MW1
and low concentrations of these compounds in 2C-MWS5 suggest that the source of
contamination in 2C-MW1 is likely to be close to this well. The detection of the
samecontaminants at lower concentrations in 2C-MW?7, which is downgradient from
2C-MW]1, suggests that the contamination in these two wells may originate at the same
place.

The contaminant signature in 2C-MW2 and 2C-MW3 is different from that of 2C-MW1
and 2C-MW?7 in that the former wells contain only VC. Moreover, 2C-MW?2 and
2C-MWS3 are not directly downgradient from 2C-MW1. The interim RFI noted that,
depending on the degree of anisotropy (i.e., the directional dependence of hydraulic
conductivity), a streamline could flow from 2C-MW1 to either 2C-MW2 or 2C-MW3,
but this was unlikely. "

Wells 2C-MW2 and 2C-MW3 themselves are not along a common streamline. Conse-
quently, contamination of these wells from a common source implies that the source is
either of a relatively large lateral extent or occurs as a linear feature parallel to a line
connecting the two wells. The principal contaminant detected in both of these wells is
VC, which is a commonly used chemical in this form and is also a natural daughter
product of TCE and DCE degradation.

Well 2C-MWS8 contains significant concentrations of VC, TCE, 1,2-DCE, and 1,1-DCA
(78 ug/). This well is hydraulically downgradient from the general area of 2C-MW2
and 2C-MW3, but is more contaminated.

Table 2-14 presents a comparison of the detected values against applicable federal
standards. As was the case with the data from SWMU 2b, the contaminants present at
SWMU 2c generally have either an associated MCL, proposed MCL, or non-zero
MCLG. Inasmuch as the EPA will most likely have these criteria take precedent over
other standards for contaminants in groundwater (EPA, 1989), no other standards are
included in Table 2-14.

The results from the interim RFI indicate that the most widespread contaminant at
SWMU 2c is VC, which is present above its MCL of 2 ug/l in all but the two wells
farthest upgradient. In 2C-MW1, the level of VC (2,000 ug/l) is 1,000 times greater
than the MCL. TCE concentrations were detected above their MCL of 5 ug/l in two
wells (2C-MW8 and 2C-MW9), and 1,2-DCE (total) was detected at levels that exceed
its propased MCL in two other wells (2C-MW1 and 2C-MW9). With 1,2-DCE;, the
proposed MCL differentiates between the cis- and trans-isomers of this compound, but
the laboratory only reported values that combined all isomers.

2-47 | -
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: Table 2-14
CONTAMINANTS PRESENT AT SWMU 2c IN CONCENTRATIONS GREATER THAN
POTENTIALLY APPLICABLE FEDERAL STANDARDS
August 1990
(Concentrations in.ug/l)

[
Location Proposed
Chemical Detected Concentration MCL MCLG MCL

1,2-Dichloroethylene 2C-MW1 140 _ _ 70/100°
(total) 2C-MW9 1,300 ‘
Trichloroethylene 2C-MW8 12

2C-MW9 63 > Zero ~
Vinyl Chloride 2C-MW1 2,000

2C-MW2 22

2C-MW3 11

2C-MwW4 81 2 Zero -

2C-MW7 13

2C-MW8 320

2C-MW9 380

Notes:

MCL = Safe Drinking Water Act Maximum Contaminant Level. Standards given are
current as of April 1990.

MCLG = Safe Drinking Water Act Maximum Contaminant Level Goal. Standards given
are current-as of April 1990.

(--) Concentration below detection limit

*70 ng/l and 100 g/l are standards for cis- and trans-isomers, respectively. "Total” includes both
"Total" includes both isomers.

WDCRS70/031.51
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SWMU 2d (RFA SWMU 52)—Line Shack 125 Disposal Area Mq‘lrmmJ '
Site History

SWMU 2d consists of the area in the immediate vicinity of Line Shack 125 and south
of Hangar 111 (see Figure 2-1). The IAS reported that soil excavated near Line Shack
125 in the early 1980s was found to be saturated with oily substances down to a depth
of approximately 6 feet (RGH, 1984). Like the other line shacks at Oceana, Line
Shack 125 was constructed in 1963 and has been a location for aircraft cleaning and
maintenance, and equipment and material storage. The IAS identified this area as a
place where waste chemicals used for aircraft cleaning and maintenance were dumped
onto the ground.

Environmental Setting

Most of this site is on the flight line; consequently, most of the site is covered by a
generally flat asphalt pavement. Off the flight line, the ground surface slopes down
toward a mature wooded area northwest of the flight line. Runoff at the site is
directed southwest and off the flight line by storm drains. The area within 20 feet of
the flight line fence is covered with short grass that is mowed frequently.

Shallow boreholes (less than 20 feet deep) drilled for monitoring well installation at this
site revealed that the local subsurface sediments consist of clay, sandy silt, and silty
sand. The clean sand layer observed at other Oceana sites was absent here. Locally,
the depth to groundwater in August 1990 was approximately 7 feet below grade.

Investigation Results

Three shallow monitoring wells (2D-MW1 through 2D-MW3) were installed and
sampled during the interim RFI (see Figure 2-12). Groundwater samples obtained
during the interim RFI were analyzed for VOC, EDB, and TPH concentrations. The
results of water-level measurements of all three wells made in August 1990 were
contoured to create a map of the water-table surface over this site (see Figure 2-13).
The data suggest that the general direction of flow of shallow, unconfined groundwater
at this site is toward the west.

The organic chemical data gathered from the three wells at this site during the interim
RFI are presented in Table 2-15. The analytical results indicate ‘that only 2D-MW2
contains detectable concentrations of the parameters analyzed for. Specifically, the
compounds detected at accurately quantifiable levels include 1,1-DCA (64 upg/l), 1,1-
DCE (9 ug/l) and total xylenes (6 ug/). Of these compounds, only 1,1-DCE has a
relevant federal standard to compare the resulting chemical data against. The MCL
and MCLG for 1,1-DCE is 7 ug/l; consequently, the concentration of 1,1-DCE in 2D-
MW?2 is above its MCL.

249 -
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. : Table 2-15
ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 24, LINE SHACK 125 DISPOSAL AREA
' August 1990
(Concentrations in ug/l)
Detection Limit 2D-MW1 2D-MW2 2D-MW3
EDB 0.02 . - - -
TPH 60 360 220 -

Volatile Organic Compounds:

Acetone 10 5bd 504 20°
Benzene S - 3 -
Carbon disulfide 5 - - J
1,1-Dichloroethane 5 - 64 -
1,1-Dichloroethylene 5 - 9 -
1,2-Dichloroethylene .

(total) 5 - p) -
Ethylbenzene 5 - 2 -
Methylene chloride 5 4bJ 3bd 4P
Xylenes (total) 5 - 6 -
Notes:

EDB = Ethylene Dibromide

TPH = Total Petroleumm Hydrocarbons

() = Concentration below detection limit

bCompound found in laboratory blank as well as sample; sample concentration is less than 10 times
_blank concentration.

JEstimated value. Measured value is less than the accurately quantitative detection limit.

WDCRS570/036.51
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SWMU 2e (RFA SWMUs 51 and 1)—Line Shack 109 Disposal Area, and
Hazardous Waste Storage Area, Bldg 23 Firaové

SWMU 2e is composed principally of the area behind Line Shack 109 and Hangar 23
(see Figure 2-1). These two sites were combined as one area of investigation because
of their close proximity. This RFI work plan will address only one area of investigation
for the two sites.

SWMU 2e (RFA SWMU 51)—Line Shack 109 Disposal Area
Site History

Like the other line shacks at Oceana, Building 109 was constructed in 1963 and has
been a location for aircraft cleaning and maintenance, and equipment and material
storage. The IAS identified this area as a place where waste chemicals used for aircraft
cleaning and maintenance had been dumped onto the ground (RGH, 1984).

Environmental Setting

Much of the site is on the flight line and covered with a flat asphalt surface. Off the
flight line, the site is covered by short grass which is mowed frequently. There is no
specifically designed runoff collection or storm drain system at this site. In general,
there is a slight slope to the overall topography that directs runoff toward the
southeast.

Shallow boreholes (less than 20 feet deep) drilled for monitoring well installation at this
site during the interim RFI revealed that the subsurface stratigraphy generally consists
of two sedimentary units. At the surface is a unit of fine silts and clays that is
approximately 7 to 8 feet thick, and beneath this unit is a layer of clean and silty sand
that extends to a depth of at least 20 feet. Locally, the depth to groundwater in August
1990 at this site was approximately 7 feet below grade.

Investigation Results

Interim RFI field activities conducted at this site consisted of installing and sampling
three shallow monitoring wells (2E-MW1 through 2E-MW3) and collecting samples of
surface soils at four locations (2E-SS1 through 2E-SS4), as shown by Figure 2-14. All
groundwater samples and three of the soil samples were analyzed for VOC, EDB, and
TPH. The fourth soil sample (2E-SS4) was analyzed for VOCs only.

Water-level measurements of all three wells were made in August 1990 and were
contoured to create a map of the water-table surface over this site (see Figure 2-15).
The differences in water-level elevations among the three wells are too small (0.1 foot)
to be conclusive for defining the direction of shallow groundwater flow. However, the
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data suggest that local groundwater may be flowing to the south. This direction of flow
is consistent with the hydrogeological data from SWMU 2c, located west of this
SWMU.

The organic chemical data obtained from the three wells at this site are presented in
Table 2-16, and the soil analytical data are presented in Table 2-17. The results
indicate that the parameters analyzed for in groundwater were either not detected or
were detected at levels below the accurately quantifiable level. The same result
occurred for the soil analytical data, with the exception of TPH, and in one soil sample
(2E-SS4) methylene chloride was detected, but at a relatively low level, considering it
was also detected in the laboratory blank for that sample. TPH was detected in two
soil samples (2E-SS2 and 2E-SS3) at concentrations of 513 and 242 mg/kg, respectively.

AVMU 2¢ (RFA SWMU 1)—Hazardous Waste Storage Area, Bldg 23
Site History

According to the RFA, this SWMU consists of a short-term storage area that stores
hazardous waste drums on pallets outside, near Building 23. No means of release
control was evident during the visual site inspection (VSI). Space is provided for a
maximum of 5 to 10 drums of waste. The location of this SWMU is shown in
Figure 2-14.

The SWMU is currently active, but no information on the SWMU'’s startup date is
included in the RFA. There is also no information included in the RFA regarding
releases from this SWMU. However, visible evidence of soil staining at the SWMU
was noted during the VSI. The hazardous waste storage areas at NAS, Oceana,
typically store some or all of the following items: double-bagged empty oil and paint
cans, double-bagged oily rags, drums of oil, paint thinner, paint remover, jet fuel,
solvents, asbestos, PD 680, hydraulic fluid, freon, neutralized battery acid, and electric
coolant oil.

Environmental Setting

The SWMU is on the flight line and consists of a gravel-surfaced area approximately 10
feet by 10 feet surrounded by a chain-link fence.

Shallow boreholes (less than 20 feet deep) drilled for monitoring well installation at
SWMU 2e, adjacent to this SWMU during the interim RFI, revealed that the sub-
surface stratigraphy generally consists of two sedimentary units. At the surface is a unit
of fine silts and clays that is approximately 7 to 8 feet thick, and beneath this unit is a
layer of clean and silty sand that extends to a depth of at least 20 feet. Locally, the
groundwater in August 1990 at this site was approximately 7 feet below grade.
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Investigation Results
There has been no previous environmental sampling done at this SWMU.

The chemical data obtained during the interim RFI from monitoring well 2E-MW2 and
soil boring 2E-SS4 may be the most representative of SWMU 1 (see Tables 2-16 and
2-17). The results indicate that the parameters that were analyzed in groundwater
samples were either not detected or were detected at levels below the accurately
quantifiable level. Methylene chloride was detected in the soil sample.

SWMU 11 (RFA SWMUs 62 and 63)—Fire Fighting Training Areas
Site History

This SWMU constitutes the old and new fire fighting training rings and their immediate
surroundings. It is located on the west side of the base at the intersection of two
abandoned runways (see Figure 2-1). The IAS reported that the old ring was
constructed in the early 1960s. Up until the mid-1970s, fire fighters were trained by
extinguishing 7,500 gallons per year of jet fuel mixed with various liquid hazardous
wastes such as paints, thinners, naphtha, and trichlorotrifluoroethane. In the mid-1970s,
an earthen berm was constructed, and the volume of liquid burned wastes increased to
approximately 50,000 gallons annually (RGH, 1984). In recent years, this practice has
been stopped. The new fire pit has been constructed adjacent to the old one, and jet
fuel without hazardous additives is burned to train personnel.

Environmental Setting

The fire rings are situated directly on abandoned concrete runways. As a result, the
area is very flat with the exception of the 2-foot-high earthen berm, which outlines each
ring. The site is covered with weathered concrete except just east of the fire rings.
There, the ground has a cover of untended tall grass, and is slightly lower than the
rings. The grass area, consequently, appears to collect surface runoff from the
immediate area, including the fire rings.

Investigation Results

Interim RFT field activities were conducted only at the old firing training area. One
monitoring well (11-MW1) was installed and four samples (11-SS1 through 11-SS4) of
near-surface soil (i.e., from approximately 12 to 18 inches below grade) were collected.
The locations of all sampling points are shown in Figure 2-16. The groundwater
sample was analyzed for VOC, BN, TPH, and lead. The soil samples were analyzed for
these same parameters and also for ignitability.
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Table 2-16
ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 2e¢
. LINE SHACK 109 DISPOSAL AREA (BLDG 23) .
(Concentrations in ug/) '

Analyte Detection Limit 2E-MW1 2E-MW2 2E-MW3
TPH 60 200 - 210
EDB 0.02 -- - --

Volatile Organic Compounds:

Acetone 1004d . &b &b 4bd
Benzene s 2 - -
Carbon disulfide 5 - . - 2
Ethyibenzene 5 2 - -
Methylene chioride 5 sb 7b sb
Xylenes (total) 5 3l - -
Notes:

EDB = Ethylene Dibromide

TPH = Total Petroleum Hydrocarbons

() = Concentration below detection limit

l"'Compound found in laboratory blank as well as in sample. Sample concentration was less than 10 times blank
_concentration.
JEstimated value. Measured value is less than the quantitative detection limit.

WDCRS570/037.51/1
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Table 2.17
ORGANIC COMPOUNDS IN SOIL AT SWMU 2¢
LINE SHACK 109 DISPOSAL AREA
{Concentrations in pg/kg)

Detection Limit 2E-SS81 2E-882 2E-883 2E-SS4

TPH 1,900-18,9002 99,400 513,000 242,000 NA
EDB 0.2 - - - NA

Volatile Organic Compounds:

Acetone 10 1104 21b 13b 14b
Methylene chloride 10 24P 13b 61P 120¢
Toluene 6 - - - 2
Notes:

NA = Not analyzed

EDB = Ethylene Dibromide

TPH Total Petroleum Hydrocarbons

) Concentration below detection limit

8Detection limit range in soil for TPH samples particular to this site.

bCompr.uund found in laboratory blank as well as sample. Sample concentration is less than 10 times blank concentration.
€Compound found in laboratory blank as well as sample. Sample concentration is greater than 10 times blank
_concentration.

JEstimated value. Measured value is less than the quantitative detection limit.

WDCR570/037.51/2
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The interim RFI obtained water-level information from 11-MW1 and combined it with
water-level data from SWMU 1; the groundwater elevation in 11-MW1 indicates that it
is upgradient of the old fire training ring. In other words, in August 1990, the principal
direction of shallow groundwater flow at this site was generally to the west.

The organic chemical data obtained from 11-MW!1 is presented in Table 2-18, and the
soil analytical data are presented in Table 2-19. These results indicate that the
parameters that were analyzed for in groundwater were either not detected at a
significant level (e.g., TPH) or were not detected at levels significantly different than
the laboratory blank. The same result occurred for the soil analytical data, with the
exception of TPH in 11-SS4 (289 mg/kg).

SWMU 15 (RFA SWMU 58)—Abandoned Tank Farm VA<AFPEZ
Site History

On the basis of the information contained in the IAS, SWMU 15 is located approxi-
mately 800 feet north of Runway 23R and 300 yards east of the old CPO Club at North
Station (see Figure 2-1).

The site is the former location of two concrete 50,000-gallon tanks (G5 and G6) and
one 500,000-gallon tank (G9) that were used to store aviation gas and a number of
smaller above-ground tanks that were used to store kerosene and lubrication oils
(RGH, 1984). All of these tanks have been removed since the mid 1980s. At least two
buried lines that were used for draining wash fluids from the tanks may still exist.
After North Station was decommissioned, Tanks G5 and G6 were emptied of fuel and
filled with water. Tank G-5 was later used to store waste oil and fuel that may have
included PD 680, naphtha, and chlorinated and aromatic hydrocarbons such as
dichlorodifluoromethane, toluene, benzene, and their derivatives. The IAS reports that
small amounts of fuel were observed to have leaked from the tanks or from their
connecting pipelines.

Environmental Setting

The oil tanks were dismantled approximately 7 years ago and natural grasses have
returned, making it difficult to find the exact location of the former tanks.

Investigation Results

Three backhoe pits were excavated and four monitoring wells were installed in 1982 in

an attempt to determine whether fuel leaks were occurring for the tanks and/or buried
pipelines. :
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Table 2-18
ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 11
FIRE FIGHTING TRAINING AREA
(Concentrations in ug/l)

Parameter Detection Limit 11-MW1
Pb 3 -
TPH ) 60 120

Base Neutral Extractable Organics:

bis (2-ethylhexyl) phthalate 10 200

Volatile Organic Compounds:

Acetone 10 ) 5D
Methylene Chloride 5 PLA
Notes:

--) Concentration below detection limit

Compound found in laboratory blank as well as sample. Sample concentration is less than 10 times blank
concentration.
JEstimated value. Measured value is less than the accurately quantitative detection limit.

WDCR570/038.51
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Table 2-19

ORGANIC COMPOUNDS IN SOIL AT SWMU 11

FIRE FIGHTING TRAINING AREA
(Concentrations in ug/kg)

11.SSt

Parameter 11.881 (Duplicate) 11-882 11-SS3 11-SS4
Pb (mg/kg) 9 9.6 11.4 10.9 10.4
TPH (mg/kg) 9.3 ~ 6.3 22.9 18.8 289
Ignitability NI NI NI NI NI
Base Neutral Extractable Organics:
bis (2-ethylhexyl) . . . .
phthaiate 640 310 110 98) 54)
Volatile Organic Compounds:
Acetone 270 17° 60° 2P 19°
Methylene Chioride 57¢ 45¢ 76¢ 65¢ 270

Notes:

bCompound found in laboratory blank as well as in sample. Sample concentration is less than 10 times blank concentration.
€Compound found in laboratory blank as well as in sample. Sample concentration is greater than 10 times blank
.concentration.

JEstimated value. Measured value is less than the accurately quantitative detection limit.

NI = Non-ignitable

WDCRS570/039.51
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Results indicated that traces of degraded fuel were present in two of the backhoe pits.
No free-floating product was observed in any well; however, emulsified fuel was
observed on the groundwater surface of one of the wells installed. It was concluded
that Tank G-5 may have been the source of the leakage (Wright, 1983).

SWMU 16 (RFA SWMU 95)—Pesticide Storage Area, Bldg 821 . —

'

Site History

This SWMU is located adjacent to the pesticide shop (see Figure 2-17). The IAS states
that rinsewater from the pesticide mixing tank was discharged directly onto the ground
around this location between 1968 and 1982 (RGH, 1984). The pesticides used at this
location include 2,4-D, 2,4,5-T, baygon heptachlor, malathion, dustban, nibaryl, aldrin,
chlordane, bromacil, warfarin, and DDT. About 2,000 pounds of active ingredients of
these pesticides were mixed each year at this site. Although a total of less than 30
pounds of all the pesticides was discharged to the ground, contamination may have
resulted from the washout of pesticide containers and equipment over the 15-year life
of the pesticide shop.

Environmental Setting

The pesticide storage area is located on the southeast side of the pesticide shop
building. The site is flat with a dirt ground cover. The area southwest of the storage
area is wooded, with a ground cover of shrubs.

Investigation Results
There has been no environmental sampling at this SWMU.

SWMU 18 (RFA SWMU 3)—Hazardous Waste Storage Area, Bidg 204

= [ 3 om
Site History = Twing Behd 20 ¢

This SWMU is located near Building 201. The approximate location is shown in
Figure 2-18. According to the RFA, this SWMU stores drums directly on the ground in
a fenced-in area for periods of less than 90 days. The unit is small, about 12 feet by
25 feet, and stores less than 10 drums. No release control methods were observed, but
soil staining was observed during the VSI for the RFA. The hazardous waste storage
area has existed for at least 10 years and was in use at the time of the VSL

The RFA noted that materials typically stored in this SWMU may include any of the
following: double-bagged empty oil and paint cans, double-bagged oily rags, drums of
oil, paint thinner, paint remover, jet fuel, solvents, asbestos, PD 680, hydraulic fluid,
freon, neutralized battery acid, and electric coolant oil.
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Environmental Setting

This site is located on the flight line and consists of a small shed and an adjacent area
of flat bare ground where drums are stored.

Investigation Results
There has been no environmental sampling at this SWMU.

SWMU 19 (RFA SWMU 71)—Waste Oil Storage Area, Bldg 541, and
SWMU 20 (RFA SWMU 72)—Waste Oil Storage Area, Bldg 543

Site History

These SWMU s are located near Buildings 541 (see Figure 2-19) and 543 (Figure 2-20),
where waste oil was observed to be stored in 55-gallon drums directly on the ground.
At the time of the VSI, SWMU 19 stored one drum in good condition and SWMU 20
stored two drums that were also in good condition. The area northeast of SWMU 19 is
covered with grasses that are mowed periodically. The shaded area shown in the site
figure is a strip of grass approximately 150 feet long by 3 feet wide. Soil staining and
dead grass were observed near each unit. No release-control methods were in place
during the VSI. The waste oil is generated by repair of automobile engines and may

include waste motor oil, hydraulic fluid, automatic transmission fluid, and solvents
(RFA, 1988).

Environmental Setting
'\@MU 19 is located behind the Citgo gasoline station adjacent to an area where used
tires are now stored. The area is flat and covered with lawn. No drums are currently
present. The area of this SWMU is 50 to 100 square feet.
\ SWMU 20 is located behind the self-help automotive garage for base personnel. This

SWMU consists of a strip of bare ground between Building 543 and an asphalt area

where cars in disrepair are parked. The area is flat, and no drums are currently
present.

Investigation Results

There has been no previous environmental sampling at either of these SWMUss.
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\SWMU 21 (RFA SWMU 97)—Transformer Storage Yard, Bldg 830
Site History

This SWMU is located behind Building 830, as shown in Figure 2-21. It is an open
yard used to store several old electrical transformers (3.75 kw) on pallets; no release
controls were observed during the VSI, and two of the transformers were leaking
electrical oil onto the ground (RFA, 1988). Vegetation downslope of the transformers
appeared to be dead.

Environmental Setting

This area consists of a flat, unpaved, earth and gravel parki.ng lot.

Investigation Results

There has been no environmental sampling at this SWMU.

SWMU 22 (RFA SWMU 22)—Construction Debris Landfill Mt Kn
Site History |

The construction debris landfill is located approximately 2,500 feet west of the
intersection of South First Colonial Road and Oceana Boulevard (see Figure 2-22).
The landfill is an approximately 0.5-acre unlined facility and was in use at the time of
the VSI; no release controls were observed (RFA, 1988). The age of the landfill is
unknown, but it was first discovered in 1986 (RFA, 1988). Wastes disposed of at this
SWMU consist of, but are not limited to, construction debris, furniture, empty paint
and paint thinner cans, tires, and scrap metal.

Environmental Setting
This SWMU is located in a low-lying area immediately east of Oceana Boulevard.
Approximately 1,000 feet east and southeast of SWMU 22 are borrow areas that have

filled in with water. There are also wetlands along the banks of Great Neck Creek,
approximately 3,000 feet east of this unit. -
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SWMU 23 (RFA SWMU 78)—Bowser, Bldg 830, and SWMU 24 (RFA
SWMU 79)—Bowser, Bldg 840

Site History

These two SWMUs are located near Buildings 830 and 840 (see Figure 2-23 and
Figure 2-24) and consist of 500-gallon mobile bowsers used to collect wastes generated
at these two locations. According to the RFA, SWMU 23 collects waste motor oil
drained from engine parts; approximately 1,500 to 2,000 gallons of waste oil is
generated each year. Building 830 has been used since 1954 and waste may have been
generated and disposed of since this date. When full, the bowsers are transported to
the Fuel Division Storage Yard for transfer to storage tanks.

SWMU 24 collects waste motor oil and solvents generated from equipment mainte-
nance; the bowser is hauled to the tank farm for disposal of the waste (RFA, 1988).
Building 840 may have been generating these wastes since 1972.

Environmental Setting

SWMU 23 consists of the principal area where a bowser was parked adjacent to
Building 830. The setting is a small (10 feet by 10 feet) rectangular section of a flat
asphalt parking lot. SWMU 24 consists of the principal area where a bowser was
parked in the vicinity of Building 840. The setting is a small (10 feet by 10 feet) area
on a gravel parking lot.

Investigation Results

There has been no environmental sampling at this SWMU.
SWMU 25 (RFA SWMU 25)—Inert Landfill /

Site History and Environmental Setting

The inert landfill is located north of Potters Road (see Figure 2-25) on 26 acres of
land. According to the RFA, the facility is unlined and was used as a borrow pit that
supplied soil used in the construction of state Route 44. The pit was developed in a
fine, sandy loam soil that has a moderately high hydraulic conductivity. Eventually, the
pit filled with water and was used as a local dump. Burrow areas east of the inert
landfill have also filled with water. NAS, Oceana, purchased the land in 1979 and
received a permit from the Virginia Department of Health on May 24, 1979, permitting
the disposal of inert solid waste. Waste disposal, however, may have begun as early as
1978 (RFA, 1988). NAS, Oceana, currently disposes of inert construction debris at this
SWMU; however, uncontrolled community waste disposal of unknown materials was
taking place before NAS, Oceana’s purchase of the site.
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Investigation Results

There has been no environmental sampling at this SWMU.

SWMU 26 (RFA SWMU 65)—Fire Fighting Training Area \/

Site History

SWMU 26 is a training burn pit located behind Building 220 (see Figure 2-26). It is a
gravel-covered depression used for portable fire extinguisher training. Waste POL and
fuel-contaminated objects are placed in the burn pit and ignited. Visible staining of the
ground was observed during the VSI; the staining extended to a nearby drainage ditch.
No release controls were noted at this SWMU during the VSL.

Environmental Setting

The burn pit is a small, flat, rectangular structure approximately 5 feet by 3 feet
surrounded by short grass. Overflow from the pit has resulted in an area of oil-stained
soil approximately 5 feet by 15 feet. Immediately adjacent to the pit is a linear

depression in the ground surface that directs surface runoff away from the site to a

drainage ditch to the southeast. The ditch is broad and shallow, and flows to the
northeast.

Investigation Results

There has been no previous environmental sampling at this SWMU.

WDCR547/045.51
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Figure 2-26
APPROXIMATE LOCATION OF SWMU 26

FIRE FIGHTING TRAINING AREA
RCRA Facility Investigation~Naval Air Station, Oceana
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Chapter 3
Project Management Plan

The project management plan documents the overall management approach to the RFI
and ensures that field data collection and the RFI report satisfy project objectives. The
technical approach is designed to yield the data and information needed to determine
the applicability of, or need for, corrective action that will mitigate releases of
hazardous constituents to the environment from the SWMUs at NAS, Oceana. In the
broadest sense, the RFI work plan has been prepared to help determine whether
hazardous constituents have been released and, if so, the extent of the release from the
SWMUs under scrutiny. The work plan will also guide the gathering of data to support
selection of corrective measures, if needed. This section discusses corrective measure
technologies identified before the investigation that may be appropriate for implemen-
tation at the SWMUs and presents the technical approach to management of the
project.

Pre-Investigation Evaluation of Corrective
Measure Technologies

A preliminary evaluation of corrective measure technologies has been conducted to
maximize the extent to which data collected during the RFI support the corrective
measure selection process. A pre-investigation evaluation is useful in defining a
technical approach and identifying probable data gaps. This evaluation helps focus the
RFT planning effort. Although several environmental studies have been performed at
NAS, Oceana, no environmental analytical data has been gathered for 11 of the 19
SWMUs of concern. Subsequently, data gaps have been identified, and data collection
has been designed to address a number of different corrective action measures.

Methods

The purpose of the pre-investigation evaluation of corrective measures technologies is
to identify corrective measure technologies that could be used to remediate areas of
concern and then to define the data needed for the accurate evaluation and selection of
final measures, if required. The process consists of five steps as follows:

1. Review existing chemical data for each SWMU.

2. Identify compounds of interest at each SWMU.

3. Identify potential pathways associated with each SWMU.
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4. Identify all corrective measures technologies applicable to the different
environmental media of concern.

3. Identify the data needed to further evaluate the applicability of the technologies.
Current Knowledge

The current understanding of environmental conditions at NAS, Oceana, is described in
Section 2. EPA Region III has designated 19 SWMUs for the RFI investigation (see
Table 3-1). Due to the proximity of several of the SWMUs, some have been combined,
resulting in 17 areas to be investigated.

Compounds of Interest

Table 3-2 presents the contaminants detected in the soil samples collected from the
SWMUs at NAS, Oceana. The compounds were encountered at varying concentrations
throughout the air station. All compounds that were detected in concentrations above
the analytical detection limits and that were not determined to be laboratory
contaminants are included in Table 3-2. Sample constituents found in concentrations
less than 10 times the concentration in the laboratory method blank were considered
laboratory contaminants for the purposes of Table 3-2. Their appearance in the table
does not necessarily indicate that the compounds were found in high concentrations.
Table 3-3 presents potential soil contaminants for which there are no quantitative data
but which, on the basis of historical information, may exist at the SWMUs.. Table 3-4
presents the contaminants detected in groundwater and surface water samples, and
Table 3-5 presents the additional contaminants suspected to be in the water, on the
basis of historical information.

Exposure Pathways
An exposure pathway is the course that a chemical of concern follows from its source

to an exposed organism or individual called a receptor. A completed pathway has five
elements:

. Contaminant source

. Mechanism for contaminant release

. Environmental transport medium

. Exposure point (receptor location)

. Feasible route of exposure (the means by which contamination could

move from the source to the receptor)

3-2
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"Table 3-1
NAS, OCEANA SOLID WASTE MANAGEMENT UNITS (SWMU)
REQUIRING FURTHER ACTION

RFA
SWMU | SWMU SWMU Name
No. No.
1 57 West Woods Oil Disposal Pit

2b 53 Line Shack Oil Disposal Area, Bldg. 131
2c 54 Line Shack Oil Disposal Area, Bldg. 400
2d 52 Line Shack Oil Disposal Area, Bldg. 125
2e 51, 1 | Line Shack Oil Disposal Area, Bldg. 23

Hazardous Waste Storage Area, Bldg. 23
11 62, 63 | Fire Fighting Training Area

15 58 Abandoned Tank Farm

16 95 Pesticide Storage Area, Bldg. 821

18 3 Hazardous Waste Storage Area, Bldg. 204

19 71 Waste Oil Storage Areas, Bldg. 541

20 72 Waste Oil Storage Areas, Bldg. 543

21 97 Transformer Storage Yard, Bldg. 830

22 22 Construction Debris Landfill

23 78 Bowser, Bldg. 830

24 79 Bowser, Bldg. 840

25 25 Inert Landfill

26 65 Fire Fighting Training Area
WDCR388/090.51
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Table 3-2
CONTAMINANTS DETECTED IN SOIL AND SEDIMENT
SAMPLES AT NAS, OCEANA
SWMU ' Compounds
1 (West Woods Oil Disposal Pit) TPH
Volatile Organics
-- Ethylbenzene
-- MEK
-- Toluene
-- Xylenes
2b (Line Shack Disposal Area, Volatile Organics
Bldg. 131) -- Benzene
-- Carbon Disulfide
-- Ethylbenzene
-- MEK
-- MIBK
-- Toluene
-- Trichloroethene
-- Xylenes
2¢ (Line Shack Disposal Area, Volatile Organics
Bldg. 400) -- Carbon Disulfide
-- 1,1-Dichloroethane
-- Toluene
-- Vinyl Chloride
-- Xylenes
2e (Line Shack Disposal Area, TPH
Bldg. 23)
11 (Fire Fighting Training Area) TPH
Constituents with concentrations less than 10 times the
concentration of the laboratory method blank are not listed. See
Chapter 2.
WDCR388/091.51
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, Table 3-3
SOIL AND SEDIMENT CONTAMINANTS SUSPECTED AT NAS, OCEANA,

BASED ON HISTORICAL INFORMATION

SWMU

Compounds

1 (West Woods Oil Disposal Pit)

PCBs
Dioxins
Semi-volatile Organics

15 (Abandoned Tank Farm)

PAHs

Chlorinated Volatiles
Aromatic Volatiles
Volatile Organics

16 (Pesticide Storage Area)

Pesticides

18 (Hazardous Waste Storage Area, Bldg. 204)

Semi-volatile Organics
Metals

19 (Waste Oil Storage Area, Bldg 541)

PAHs
Chlorinated Volatiles
Aromatic Volatiles

20 (Waste Qil Storage Area, Bldg 543)

PAHs
Chlorinated Volatiles
Aromatic Volatiles

21 (Transformer Storage Yard, Bldg. 830)

PCBs

22 (Construction Debris Landfiil)

Volatile Organics
Semi-volatile Organics
Pesticides/PCBs
Metals

23 (Bowser, Bldg. 830)

Volatile Organics
PAHs

Chiorinated Volatiles
Aromatic Volatiles

24 (Bowser, Bldg. 840)

Volatile Organics
PAHs’

Chlorinated Volatiles
Aromatic Volatiles

25 (Inert Landfill)

Volatile Organics
Semi-volatile Organics -
Pesticides/PCBs

Metals

26 (Fire Fighting Training Area)

PAHs

Chlorinated Volatiles
Aromatic Volatiles
Volatile Organics
Lead

Ignitable Compounds

WDCR388/092.51

1
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Table 3-4
CONTAMINANTS DETECTED IN GROUNDWATER AND SURFACE WATER
SAMPLES AT NAS, OCEANA

SWMU - Compounds
1 (West Woods Oil Disposal Pit) TPH
Volatile Organics
-- Ethylbenzene
-- Xylenes
2b (Line Shack Disposal Area, Volatile Organics
Bldg. 131) -- 1,1-Dichloroethane

-- 1,1-Dichloroethene
-- 1,2-Dichloroethene
-- Trichloroethene

-- Vinyl Chloride

2¢ (Line Shack Disposal Area, Volatile Organics
Bldg. 400) -- Benzene
-- Chloroethane

-- 1,1-Dichloroethane
-- 1,2-Dichloroethene
-- Toluene

-- Vinyl Chloride

-- Xylenes

2d (Line Shack Disposal Area, Volatile Organics

Bldg. 125) -- 1,1-Dichloroethane
-- 1,1-Dichloroethene
-- Xylenes

WDCR388/093.51

3-6
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Table 3-5
GROUNDWATER/SURFACE WATER CONTAMINANTS SUSPECTED
AT NAS, OCEANA, BASED ON HISTORICAL INFORMATION

SWMU Compounds
1 (West Woods Oil Disposal Pit) PCBs
Dioxins
‘ Semi-volatile Organics
15 (Abandoned Tank Farm) PAHs

Chlorinated Volatiles
Aromatic Volatiles
Volatile Organics

22 (Construction Debris Landfill) Volatile Organics
Semi-volatile Organics
Pesticides/PCBs
Metals

25 (Inert Landfill) Volatile Organics
Semi-volatile Organics
Pesticides/PCBs
Metals

WDCR388/094.51
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Based on a review of data from past investigations presented in Chapter 2, it is
anticipated that the two main sources of potential contaminant release at NAS Oceana,
are surface soil and subsurface soil. Several possible release mechanisms associated
with each source are presented graphically in Figures 3-1 and 3-2. The figures
represent the potential exposure pathways for surface and subsurface soil and include
pathways that can be discounted because they do not apply to conditions at Oceana.
For example, no trespassers are expected at the site due to the restricted access to
NAS property resulting from security patrols, gates, and fences, so pathways that
include trespassers as receptors can be eliminated. Figure 3-1 shows that runoff from
contaminated soil can be transported to surface waters. At NAS, Oceana, several
drainage ditches that can potentially be affected by the SWMUSs under study, discharge
to West Neck Creek, Great Neck Creek, London Bridge Creek, and Wolfsnare Creek.
Figure 3-2 includes the exposure pathway of greatest concern at NAS, Oceana--release
of contaminants from subsurface soil to groundwater. Pathways for surface water and
groundwater contamination at NAS Oceana can be traced by following the pathways
from these media as shown in Figures 3-1 and 3-2.

Identification of Available Corrective Measure Technologies
Groundwater and Surface Water

The corrective measure technologies for groundwater and surface water presented in
this section were selected on the basis of limited data. Chemical analyses to date have
included only limited analytes. More comprehensive analyses are recommended to
determine if other contaminants are present that would require treatment. In addition,
water chemistry information is needed to better assess treatment technologies.

After contaminants are quantified, treatment goals need to be established. Treatment
involves removing contaminants from the water and either concentrating the contam-
inants so they can be safely disposed of or destroying them. The objective is to
produce the largest fraction of treated water that can be discharged. The destination of
this treated water usually determines the required level of treatment. Four discharge
options for treated water at NAS, Oceana, are:

. Discharge to a publicly owned treatment works (POTW)

. Discharge to a local body of surface water

. Recharge or reinjection into the groundwater

. Recirculation of treated water back to the station for non-potable use

Discharge requirements typically vary for each of these options. Therefore, these
discharge options need to be carefully evaluated in the ‘context of applicability and
effectiveness of the treatment technologies presented.

3-8
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Treatment technologies are described in the following subsections. Due to the variety
of contaminants detected, multiple treatment technologies in series may be required to
treat the groundwater and surface water prior to discharge. Table 3-6 summarizes the
advantages and disadvantages of potentially applicable technologies and also indicates
the SWMUSs at which these technolooies mav he annlied

he SWMUs at which these technologies may be applied.

Oil/Water Separation. Oil/water separation is often used to remove oil and grease
from wastewater streams. Gravity separation vessels, such as skim tanks or API
separators, may be used on free oils, which readily form a separate phase from the
water. In these vessels, the floating oils rise and are removed from the surface while
the water continuously flows out under partitions.

Emulsified oils require treatment to break the oil-water emulsion prior to separation.
Emulsions may be broken by chemical or treatment methods, usually by lowering the
pH to two or three or by increasing the temperature to 160 degrees F or above.
Emulsion-breaking polymers or other chemicals may also be used prior to the oil/water
separator.

Flotation. Flotation is used to remove suspended materials such as oil and grease from
wastewaters. In the process, air is bubbled into the wastewater. The air bubbles attach
to the solids or oil particles, increasing their buoyancy and causing them to float. A
surface layer or froth forms and is continuously skimmed off for disposal. Flotation is
a fully developed process and is commonly used to remove emulsified oils and grease
from wastewaters.

Discharge to POTW. If contaminant concentrations are below pretreatment levels, the
contaminated groundwater could be discharged directly to a POTW. The accepting
POTW could impose monitoring restrictions or additional fee to accept the wastewater.

Precipitation. Precipitation is often used in waste treatment to remove soluble heavy
metals and inorganics from wastewater as insoluble hydroxides, sulfides, or carbonates.
Lead is removable by precipitation.

Chemical precipitation involves alteration of the ionic equilibrium to convert soluble
metal ions to insoluble precipitates. These. precipitates are then removed by solids
separation processes such as coagulation, flocculation, sedimentation, and filtration.

Most precipitation reactions are carried out by adding appropriate chemicals and
mixing. Some common additives to treat lead include lime, caustic, and ferric sulfate.

Adjustment of the liquid stream pH may be required after the removal of the solid
precipitates.

- 3-11



GROUNDWATER CANDIDATE TREATMENT TECHNOLOGIES

Table 3-6

Page L of 3
SWMUs for Potential Use
Applicable Stale of
Technologh Contami Develop Advantages Disadvantages b njsjsjsfw|20f]aln 2
Precipitation/ Melals/ Commercial Effective in removing heavy 1. Requires studge separation [ ®
Coprcipitation Inorganics metals to low levels (ppm) and disposal
. Operating paramecters and 2. Sensitive to pH, chemical
cconomics are well defined and dosage, complexing agents,
documented and sludge separation
techniques used :
Equipment is relatively simple
and easy 1o operate 3. Requires relatively close
attention by a trained, skilled
Relatively low cost and energy operator
requirements
lon Exchange Metats/ Commercial Effective in removing heavy 1. Relatively high capital costs [ ] ]
Inorganics (Depending metals to low levels (ppb)
on resin 2. Continuous systems are
needed) Low energy requirements complex, requiring sofids
handling equipment for
Knowledgeable choice of exchange material and
exchange resins may aliow intricate control systems
sclective separation of an
undesirable ion 3. Concentrated regeneration

Fixed-bed operations use
straightforward systems

stream requires further
treatment and/or disposal

Some organic species interact
with the exchangers via both
adsorption and ion exchange
reactions, decreasing the ion
exchange capacity of the resin
and requiring the use of
extremely high regencrant
concentrations and/or organic
solvents 10 remaove the
organics

26/10/90-80°€0-+1000-00



Table 3-6

GROUNDWATER CANDIDATE TREATMENT TECHNOLOGIES

Page 2 of 3
SWMUs for Potential Use
Applicable State of
Technologl Contaminant Develof Advantiages Disadvantages b nmipasjspisjv]20fp2j 22 5| 2%
Activated Volatiles, Commercial | 1. High organics removal Low tolerance of suspended [ J @ ®
Carbon Semi-Volatiles, solids
Adsorption PCBs, 2. Relatively low energy
Pesticides requirements Operating costs may be high
(possibly Pb) depending on the amount of
3. Consistent operation carbon replacement required
independent of Ructuations in
influent concentration or flow Spent carbon must be
rates regenerated or disposed of
4. Capability of some inorganics Not effective in removing
removal strongly hydrophilic organic
compounds.
5. High Rexibility (rapid startup
and shutdown)
6. System components relatively
simple to operale
7. Destruction of organics when
using thermal regeneration
8. Portable skid-mounted units
are readily available
Oil/Water TPH, Oil, and Commercial 1. Requires little operator May not be effective in
Scparation Grease attention or skilt removing soluble or
emulsified oils
2. Short treatment residence
times than other methods May require pretreatment (o
avoid plugging prefilters
Flotation Oil and Commercial | I. Low energy requirements . Only elfective on particles
Grease with densilies close to water
2. Achitves high levels of

separation

Generated a froth of aboul 5
to 10 percent concentrations
that must be treated or
disposed of

May release odors or volaliles

Z6/10/90-80°€0-+1000-00



Table 3-6
GROUNDWATER CANDIDATE TREATMENT TECHNOLOGIES

Page 3013

SWMUs for Polential Use

Applicable State of

Technologi C Develop 1} Advantages Disadvantages 1 2 % 2 2e 1 15 16 18 ‘ 12122 2 23 | M4 | 28 26

Chemical Volatiles, Commerciat 1. Dectonxification of certain L. If ozone and/or ultraviolet ® [ L ] ® [ J [ ] e
Oxidation Semi-Volatiles, organics radiation are used relatively
Pesticides high capital and operating
2. No process residuals requiring costs
additional treatment or disposal
2. Oxidation may introduce
additional pollutants into
effluent

3. Products of incomplete
oxidation may be toxic

4. Oxidants are nonselective so
easily oxidizable material in
the waste stream may limit
the use of the oxidizing agent
on the contaminant(s) of
concern

Air Stripping Volatiles Commercial | 1. High removal efficiencies of 1. Exhaust gases may require [ 4 ® ® [ ] ® L ®
volatife organics additional treatment

2. Simple, reliable operation 2. Intermittment disinfection
may be required to prevent
fouling of the pecking

Discharge to Low - 1. Low cost, easy to implement 1. Applicable only to low [ ] [ ] [ ] o [ ] [ ] L]
POTW Concentrations contaminani concentrations

2. May involve additional
monitoring

WDCR07006.51
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Precipitation was the technology used in setting the concentration-based BDAT
treatment standard for D008 wastewaters (Note: D008 is the hazardous waste code for
lead toxicity characteristic). Several precipitants were evaluated in setting the standard,
including those mentioned above; however, one was not promulgated by EPA.

Ion Exchange. Ion exchange involves the removal of ionic species, principally
inorganic, from an aqueous phase into a concentrated waste stream. Metals in general
are suitable for removal by ion exchange.

Liquid streams are brought into contact with solid ion exchange resins, which
preferentially give up specific ions on the resins’ active surface sites to adsorb ions
dissolved in the liquid stream.

There are four operations carried out in a complete ion exchange cycle: service,
backwash, regeneration, and rinse. In the service step, the ion exchanger is contacted
with the solution containing the ion to be removed until the active sites in the
exchanger are partially or completely used up. The backwash step is then operated in
the reverse direction to the service cycle to expand the bed and to remove fines that
may be clogging the bed. The exchanger is then contacted with a sufficiently concen-
trated solution of the ion originally associated with it to regenerate it back to its
original form. The rinse step removes excess regeneration solution prior to the next
service step. The process yields a large volume of purified product stream and a small
volume of used regenerant solution containing a high concentration of the extracted
species. '

Ion exchange has been demonstrated on many aqueous streams, and systems are avail-
able commercially. Cation-exchange resins are readily available to treat lead waste
streams.

An emerging technology currently being evaluated by EPA in the SITE program is the
AlgaSORB® process developed by Bio-Recovery Systems, Inc. AlgaSORB® is an algal
based material that is immobilized into a polymeric matrix. During the immobilization
process, the algae are killed, which allows the algal matrix to be exposed to heavy
metals under conditions that would be toxic to living cells. The AlgaSORB® process
functions like a commercial ion exchange resin. According to an EPA document
addressing this technology, lead can be removed with the algal biomass; however, only
data on mercury removal were presented.

Activated Carbon Adsorption. This technology is a separation process in which organic
and inorganic contaminants are removed from wastewater by the attraction and
accumulation of the contaminants on the surface and in the pore volumes of the carbon
particles. Activated carbon has widespread application in the treatment of industrial
wastewater treatment systems. It is used for the removal of several organics and some
inorganics from aqueous waste. PCBs, many pesticides, and volatile and semi-volatile
organic compounds such as phenolics and chlorinated organics are adsorbed onto the

- 3-15
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surface of activated carbon to various degrees. In addition, certain heavy metals,
including lead, may be removed by activated carbon.

In the carbon process, wastewater is passed through the carbon, usually in packed beds.
Contacting methods for granular activated carbon include adsorbers in parallel, series,
moving bed, and up-flow expanded beds. When the carbon reaches its maximum
capacity for adsorption, or when effluent concentrations are unacceptable, the spent
carbon is replaced by fresh carbon. The spent carbon is then disposed of or
regenerated.

Activated granular carbon systems are available commercially and are in widespread
use for the removal of organic contaminants. This technology is not as widely used or
understood for metals removal.

Carbon adsorption and incineration were selected by EPA as BDAT treatment tech-
nologies for D013 wastewaters (Note: D013 is the hazardous waste code for lindane
toxicity characteristic.). One of these technologies must be used when treating D013
wastewaters unless a variance is obtained from EPA for another technology
demonstrated to be equally effective.

Chemical Oxidation. Chemical oxidation usually is considered only for dilute aqueous
wastes. Oxidizable substances include inorganics and some volatile and semi-volatile
organics and pesticides.

Oxidation-reduction, or redox reactions, are those in which the oxidation state of at
least one reactant is raised while that of another is lowered. This is accomplished by
the electron transfer from one ion to another. Hazardous constituents can be
converted by this process to less toxic oxidation states. Oxidation of some organics can
proceed readily to CO, and water. However, the reaction is dependent on oxidant
dosage, pH, oxidation potential of the oxidant, and formation of stable intermediates.

There are many oxidizing agents; however, only a few are convenient to use for
organics treatment. Some common agents include ozone, permanganate, and hydrogen
peroxide. Ultraviolet radiation has also been used in conjunction with other oxidants to
increase the reaction efficiency.

EPA’s SITE program has evaluated an oxidation system developed by Ultrox
International. The system consisted of three processes used in combination: hydrogen
peroxide, ozone, and ultraviolet radiation. The site at which this system was evaluated
has groundwater contaminated with volatile organic compounds. Removal efficiencies
as high as 90 percent were achieved for the total volatiles present. EPA concluded that
Ultrox International’s system is effective in removing chlorinated and nonchlorinated
organics.

3-16
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Air Stripping. Air stripping may be used to remove volatile compounds from ground-
water. In air stripping, extracted groundwater is pumped to the top of an air stripping
column that contains a packing medium. An air stream is introduced into the bottom
of the column and leaves through the top of the column with the volatile compounds.
If concentrations of volatiles in the groundwater are low, the air may be discharged to
the atmosphere. Otherwise, air pollution control devices such as activated carbon may
be needed.

Air stripping is a common remediation technology for groundwater contaminated by
volatile organics, and equipment is readily available. '

Soil Treatment Technologies
Summary of Soil Contamination

The soils at NAS, Oceana, have been found to contain elevated levels of TPH and
volatile organics. Historical information indicates that other contaminants may exist at
the site in elevated levels below the soil surface. There are insufficient data to
determine the actual areal extent and depth of the contamination, so the volume of
contaminated soil cannot be determined. Treatment technologies should be assessed
continually as this information and the data needs presented in the next subsection are
obtained. '

Potentially Applicable Treatment Technologies

On the basis of the limited soil data, potentially applicable treatment methods for the
soils at the site have been identified. These methods outlined in Table 3-7 include
physical, thermal, and chemical treatment processes. Table 3-7 also summarizes the
advantages and disadvantages of these methods and lists the SWMUs at which these
technologies may be applied. Many of the technologies identified would require a
bench-scale and/or pilot-scale treatability study to determine their site-specific
applicability. Other applicable technologies that would not require treatability testing
are presented below (e.g., incineration and capping).

Soil Washing. In soil washing, excavated soils are mixed in a reaction vessel with a
washing solution. This solution is usually water that has various contaminant-specific
" compounds dissolved in it. For example, a surfactant may be used for hydrophobic
contaminants, or a chelating agent may be used for metals. The pH of the washing
solution may also be adjusted to enhance the movement of the contaminants into the
water phase. Once the solution has moved the contaminants from the soils into the
water phase, the solids are dewatered, and the wastewater is treated in a wastewater
treatment process.
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POTENTIALLY APPLICABLE SOIL/SEDIMENT TREATMENT TECHNOLOGIES

Table 3-7

Page L of 4
SWMUs for Potential Use -
Treatment Applicable State of |
Technologl C 1 Develop [ Advantages Disadvantages 2b 2¢ 1 15 16 13 19 | 20 | 21 22 23 25 26
Soil Washing PCBs Demonstrated | 1. The soil washing solution can Soil must be excavated before ® [ ] e | [® |® |0 |0 |0 |® ® o )e
Metals be chosen to target the treatment
Pesticides contaminants specific to the
Volatiles site. Generales a wastewater that
Semi-Volatiles requires treatment
2. The process is permanent and
irreversible
Solidification/ Metals/ Demonstrated 1. The processes are widely used Processes may cause an [ ] e [ ] L]
Stabilization Inorganics and use simple, readily increase in volume
available processing equipment
Heterogeneity in soil may
2. Inexpensive cause incomplete stabilization
3. May be performed in sity It may be difficult to verify
sufficient mixing and process
4. Processes applicable to a wide completion for in situ
varicly of contaminants processes
Low Volatiles Experimental 1. Process is permanent and Soils must be excavated [ ] [ ] e [ ] [ ] ® [} e {4
Temperature (Boil Point irreversible before treatment
‘Thermal <500°F)
Treatment 2. l.ess energy-intensive than May generate a contaminated
other thermal trealment activated carbon by-product
processes that requires treatment
3. Reduces volume of Contaminants removed in the
contaminated material process require final
requiring final treatment treatment
4. Process applicable to a wide Volatilized arsenic could pose
varicty of contaminants a problem for off-gas
treatment
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POTENTIALLY APPLICABLE SOIL/SEDIMENT TREATMENT TECHNOLOGIES

Table 3.7

Page 20 4
SWMUs for Potential Use
Treatment Applicable State of '

Technologt Contam} 1 Development Advantages Disadvaniages 2b 2¢c 2d 2e i1 t5 16 18 19 20 21 22 23 25 26
Chemicat Halogenated Experimental 1. Permanent destruction of the Soils must be excavated ® [ ] [ ] o e |0 [ ] e e
Dehatogenation | Pesticides, chlorinated compounds before treatment

Volatiles, and
Semi-Volatiles, Dechlorination may be
and PCBs incomplete
May produce toxic
by-products
Decanted reagent requires
treatment prior to disposal
Technology is not well
established for treating
chlorinated pesticides
Solvent Volatiles, Lixperimental 1. The process is permanent and Soils must be excavaled o ® [ J [ ] ® [ ] [ [ J [ ] ® o ie ® L] [ ]
Lixtraction Semi-Volatiles, irreversible before treatment
PCBs, Dioxins,
and Pesticides 2. Since the solvent is recycled, Solvent used in extraction
the process does not produce a may remain in soil or
large wastewater stream that volatilize into air
requires treatment
Contaminants removed in the
process require {inal
treatment
Soil Flushing PCBs, Metals, Fxperimental 1. The soil washing solution can May spread contaminants to ® L J [ ] [ ] [ ] ® [ [ ] e L] L] L J ® L L J
Pesticides, be chosen to target the uncontaminated arcas if
Volatiles, contaminants specific to the recovery system is not
Semi-Volatiles site. designed properly
2. The process is permanent and Generates wastewater that
irreversible requires treatment
3. Modcrate cost Only recently used for
full-scule applications

i
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POTENTIALLY APPLICABLE SOIL/SEDIMENT TREATMENT TECHNOLOGIES

Table 3-7

=

Page 30f 4
SWMUs for Potential Use
Treatment Applicable State of
Technologl C 1 Develop [ Advantages Disadvaniages b 2¢ 1t f1s | 16| 8 )19 2| 21 221 23 251 26
Incineration Volatiles, Demonstrated | 1. Proven technology Fxpensive (high energy [ ] [ ] [ J [ ] ¢ |lo |0 e [ ] [ ] [ ] ele
Semi-Volatiles, requirements)
Pesticides, 2. Process applicable to a wide
PCBs, Dioxins variety of contaminants Soils must be excavated
before treatment
3. Process is permanent and
irreversible May generate contaminated
air stream
Ash must be disposed of
Incomplete combustion may
generate hazardous
by-products
Asphalt TPH Demonstrated | 1. Inexpensive Only TPH-contaminated soils [
Batching accepled
2. Applicable to range of soil
volumes End market of final product
fluctuates greatly, often
resulting in a lot of material
being stored at the batching
facility
Capping Volatifes, Demonstrated | §.  Flexibility of design May require maintenance [ [ ] o e | o] i e je @ o |0
. Semi-Volatiles,
Pesticides, 2. Potential use of on-site May require solids
PCBs, Dioxins, materials dewatering/processing
Melals
3. Wide range of costs May have shart service life
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‘Table 3-7
POTENTIALLY APPLICABLE SOII/SEDIMENT TREATMENT TECHNOLOGIES
Page 4 of 4
SWMUs for Potential Use
Treatment Applicable State of
Technologi Contaminant Development Advantages Disadvantages 2h 2l lisjie] 18| 19 21| 2412 %
Aeration Volatiles Demonstrated | L. Process uses simple, readily Volatiles may contaminate e [ ] [ ] L] ® o |e
available equipment surrounding air
2. Cost effective Only viable for soils with low
levels of volatiles
Seil Vapor Volatiles Demonstrated | 1. Process is in situ May generate contaminated L [ ] L ® [ ] L
Extraction activated carbon stream
2. Process is permanent and
irreversible Only effective for volatile
contaminants
Site geology must be fully
understood
Offsite Volatiles, Demonstrated | 1. May be cost effective for small May incur liability for ® [ ] [ ] [ ] [ ] ® ® [ 2RI J [ ] e |®
Disposal Semi-Volatiles, volumes of soil improper disposal
Pesticides,
PCRs, Dioxins Soil must be excavated
Bioremediation Semi-Volatiles, | Demonstrated 1. Process is permanent and Process is intolerant of some [ ) [ ] [ ] [ ] L ] [ 3 [ J e |10 L L]
Volatiles, irreversible toxins, including heavy metals
Pesticides
2. Process may be performed in Process effected by
situ temperature, ptl, soil
moisture, etc,
3. Cost effective
- DCRO7007.51
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Soil washing is a well-developed technology that has been used extensively in Europe
and at a number of Superfund sites in the United States. Soil washing is an appro-
priate technology for water-soluble and water-mobile contaminants, possibly including
metals, pesticides, PCBs, and volatile and semi-volatile organics. It is not appropriate
for soils with a high clay content. Soils with a wide range of particle sizes may need to
be screened to separate the soil by particle size prior to washing. EPA has indicated
that soil washing has good-to-excellent applicability for treating metals and inorganics
(such as lead) in sandy/gravelly soils. Soil washing was also one of two technologies
investigated that achieved the recommended effluent concentrations for metals for
obtaining a soil and debris treatability variance for the land disposal restrictions
(LDRs). EPA also indicated that soil washing may have only moderate-to- marginal
applicability for soils contaminated with halogenated pesticides. Bench and/or pilot-
scale treatability studies, using contaminated soils from a site, are usually required to
determine the proper chemistry of the washing solution.

Soil Flushing. Soil flushing uses the same principles as soil washing, but instead of
excavating the soils, soil flushing removes the contaminants in situ. In soil flushing, the
washing solution is applied to the soil and allowed to percolate through the contami-
nated area. The solution is then recovered by down-gradient extraction wells and
treated in a wastewater treatment process to remove the contaminants. The treated
water may then be recycled and reused as the washing solution.

The effectiveness and rate of cleanup by soil flushing depend on the specific contami-
nant and site. Soil flushing may be appropriate for water soluble or water-mobile
contaminants. It is inappropriate for soils with low or variable permeability. The
groundwater hydrology of the site must be fully characterized to successfully design a
soil flushing system. This may involve computer modeling of the groundwater flow at
the site. Column studies using contaminated soils from a site are usually required to
determine the optimum application and pumping rates and the proper chemistry of the
washing solution.

Solidification/Stabilization. Stabilization technologies convert contaminants in soils to
a less soluble, mobile, or nontoxic form by mixing the contaminated soil with a
stabilizing agent. The processes may involve physical and/or chemical reactions. Some
examples of stabilizing agents include cement, pozzolanic materials (fly ash, kiln dust),
and clays. Solidification technologies encapsulate the contaminants in a solid with a
high structural integrity and involve only physical processes. Thermoplastic micro-
encapsulation using asphalt is one example of a solidification process.

Solidification/stabilization processes may be carried out on excavated soils or in situ,
depending on site characteristics such as volume and depth of contamination and
- homogeneity of the soil. The processes are well established and proven for a wide
range of contaminants, although in situ applications are more recent. The processes
have been used most often for inorganic contaminants such as metals (including lead)
and organics of high molecular weight such as plastics and tars. Immobilization

3-22



0C-00011-03.08-06/01/92

technologies such as solidification/stabilization were listed by EPA as technologies that
can attain the required treatment levels to receive an LDR treatability variance for
metals-contaminated soil and debris. The processes have not been proven for halo-
genated compounds of low molecular weight such as volatile organics and chlorinated
pesticides. Solvents and other organics may reduce the effectiveness of the processes.

Bench and/or pilot-scale treatability tests on the contaminated soil would be required to
determine the proper stabilizing agents and other process variables such as waste-to-
agent ratios and mixing times. Other data requirements would include soil parameters
such as percentage of moisture, organic content, particle size distribution, and cationic

re, organic content, particle siz nic
exchange capacity.

Chemical Dehalogenation. The organic contaminants initially detected at NAS,
Oceana, include PCBs. Dioxins and chlorinated pesticides may also be present in the
soils. One method of treating these compounds is by chemical dehalogenation. There
are several different reagents that may be used in the process, including alkaline metal
hydroxide/polyethylene glycol (APEG) and alkaline metal hydroxide/tetraethylene glycal
(ATEG). The alkaline metal hydroxides currently used include sodium and potassium
hydroxides. The APEG process is applicable to aromatic compounds but can dehalo-
genate aliphatics if reaction times and temperatures are significantly increased. The
ATEG process is applicable to aliphatics.

In the APEG and ATEG processes, the excavated soil is added to a heated (>100°C)
reactor with the chemical reagents. The reactor is then mixed for approximately 1 to
5 hours to allow the reaction to occur. The reagent is then decanted, and the soil is
washed to remove any reagent residuals.

Various catalysts have been studied to speed up the dehalogenation reactions. Dimethyl
sulfoxide (DMSO) has been used to increase the extraction rates of aromatic com-
pounds in the APEG process, and a solution of nickel chloride in alcohol has been used
to dehalogenate organic pesticides.

The processes have been used on a commercial scale for treating soils contaminated by
PCBs, and laboratory tests have been completed on chlorinated pesticides.

Solvent Extraction. Solvent extraction processes mix organic-contaminated soils with an
organic solvent. Once the mixture has reached equilibrium, the solvent and the
dissolved contaminants are separated from the soil. The solvent stream is then
separated from the contaminants and reused to treat the next batch of soil.

Solvent extraction works best on soils with a large particle size, such as sands, and with
a naturally low organic content. The process works only for contaminants that are
more soluble in organics than in an aqueous phase (i.e., high octanol-water coefficient).
Solvent extraction is a relatively new process, and it has not been used extensively on a
full-scale application although it has been used to treat PCBs and dioxins.
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Low Temperature Thermal Treatment. In low temperature thermal treatment, exca-
vated solids are fed to a heat transfer unit along with an induced air stream. As the
soils are heated to greater than 500°F, the soil moisture and any volatile contaminants
are volatilized and carried by the air stream to an off-gas handling system. The
contaminants are then either condensed or adsorbed onto activated carbon. The
condensed contaminants must then be incinerated.

Low temperature thermal treatment is an appropriate technology for volatile contami-
nants that have boiling points of less than approximately 500 to 800°F. This technology
may be inappropriate for soils with a high clay or water content or a pH less than S or
greater than 11. Bench and/or pilot-scale tests using contaminated soils from a site
would be required to determine process applicability and operating parameters.

Incineration. Incineration is a proven treatment technology for soils contaminated by
a wide range of organic contaminants. In the process, the soils are fed to a rotary kiln
or other type of incinerator. The incinerator heats the soils to greatly elevated
temperatures so that the contaminants are broken down to nonhazardous products.
However, if the combustion process is incomplete, hazardous by-products may be
generated.

Asphalt Batching. Soils contaminated only by with TPHs may be sent to an asphalit
batching plant for processing. This is an inexpensive solution for soils that are not
contaminated with other compounds. The soils would need to be sampled and
.analyzed for other contaminants before the batching facility would accept them.

Capping. Caps are used to reduce or eliminate precipitation infiltration, prevent
contaminated soil erosion, and isolate contaminated soils from human contact. A
variety of impermeable cover materials is available for capping contaminated soils. The
choice of materials is dictated by site-specific factors such as local availability and cost
of materials, compatibility with wastes being covered, local climate and hydrology, and
projected use of the site.

Aeration. Aeration may be used to remove low levels of volatile organics from soils.
In the process, the soils are excavated and spread out above ground. The soils are
then periodically turned over or mixed. This allows the volatile compounds in the soil
to come into contact with the air and to volatilize. This process works best on soils
with low concentrations of contaminants in warm, dry climates. Aerating soils with high
concentrations of volatiles could violate air quality regulations.
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Soil Vapor Extraction. Soil vapor extraction (SVE) may be used to remove volatile
contaminants from soils in situ. In the process, a vacuum is drawn on one or more
extraction points in the soil. This vacuum draws the soil gases and any volatile
contaminants out of the soil and to the surface. If there are high concentrations of
volatiles in the extracted gases, then an activated carbon collection vessel may be used
to adsorb the contaminants from the extracted gases before they are discharged to the
atmosphere.

Bioremediation. Bioremediation uses naturally occurring microorganisms such as
bacteria, fungi, or yeast to degrade harmful chemicals into less toxic or non-toxic
compounds. Contaminants can be either a primary food source or a secondary food
source that is consumed along with other food sources. The residues of biological
treatment are usually harmless products such as carbon dioxide, water, or fatty acids.
Bioremediation actually destroys contaminants rather than merely transferring them
from one environmental medium to another.

In general, the bioremediation process involves collecting samples at the site and
analyzing them to determine what types of microorganisms are present, and what
climatic conditipns such as pH, moisture, temperature, and oxygen levels can enhance
microbial degradation. Once the ideal environmental conditions have been defined,
measures can be taken to improve the environment such as adding nutrients or oxygen,
or reducing the toxicity of the soil by adding other chemicals.

Bioremediation techniques currently in use can be grouped into two general categories:
in-situ techniques, which treat wastes without removing the contaminated soil, and
above-ground ex-situ techniques, which treat soil in a vessel, reactor, or compost pile.

Bioremediation can often be accomplished on site, therefore, eliminating risks
associated with transportation, and may cost less. However, bioremediation may not be
appropriate for sites with complex mixtures of contaminants. In addition, the bio-
‘remediation process must be carefully monitored to ensure the effectiveness of
degradation and to ensure that the by-products are not toxic.

Offsite Disposal. Contaminated soils may be excavated and transported to an offsite
treatment facility.

Data Requirements

Table 3-8 is a list of general data needs for various groundwater and surface water
corrective measure technologies. Table 3-9 lists the data needs for the soils and
sediments corrective measure technologies. Certain technologies require favorable
water and soil properties to function effectively. Soil and water parameters necessary
for the selection of likely corrective measure technologies at SWMUSs where CMSs may
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GROUNDWATER AND SURFACE WATER TECHNOLOGIES DATA NEEDS .

Table 3-8

Page | of 3

Technology

Data Need

Comments

Precipitation

Alkalinity

Hardness (Ca, Mg, Sr, F¢, Mn)
TDS
Sulfate

Cation/Anion Balance
Metals

pH

All of the information requested will aid in determining reagent requirements and

reaction success. The data will also be used to evaluate the applicability and cost
effectiveness of this technology.

lon Exchange

Hardness (Ca, Mg, Sr, Fe, Mn)
TDS
Cation/Anion Balance
Metals

pH

Data will help in assessing resin interferences.  Information will also be used to
determine resin type. ’

Carbon Adsorption

Volatiles
and Semi-Volatiles

TOC
PCBs
COD

Pesticides

carbon.

The data will be used to evaluate the total adsorptive demand placed on the
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GROUNDWATER AND SURFACE WATER TECHNOLOGIES DATA NEEDS

Table 3-8

Page 2 of 3
Technology Data Need Comments
Y @l "N | I 4 ST 92 PAPS-Jrg
CAICIHILAl vldaliun

Valatilag
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and Semi-Volatiles

T™OC
L IR S

Pesticides

COD

Cation/Anion Balancc

Alkalinity
Sulfides

Nitrites

Tha o Y ary s ielirnht + ol wnll K
The amount ol oxidizable matcrial will be dele

that consume oxidants (scavengers) will also be determined.

Oil/Water
Separation

TPH

Oii and Grease

Viscosity

Settleable Solids

Data will be used to evaluate applicability.

Flotation

TPH

Data will be used 10 evaluate applicability.

0-+1000-00
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Table 3-8
GROUNDWATER AND SURFACE WATER TECHNOLOGIES DATA NEEDS

Page 3 of 3
Technology Data Need Comments
Air Stripping Volatiles Data will be used in computer modeling to determine feasibility and to determine
fouling potential. -
BOD
Discharge to POTW Volatiles

The data will be used to determine if pretreatment would be required before
discharge to a POTW.
Semi-Volatiles

Pesticides

Metals

WDCRI109/071.51
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Table 3-9

SOIL/SEDIMENT TECHNOLOGIES DATA NEEDS

Page 1 of 2

Technology

Data Need”

Comments

Soil Washing

Particle size distribution

Soil classification

Technology inappropriate for soils with a high clay

or fines content

Soliditication/
Stabilization

Soil moisture content
Particle size distribution

Organic content (TOC)
Oil and grease

Cationic exchange capacity

Processes are less effective on soils with a high

organic content

Low Temperature
Thermal Treatment

Particle size distribution

Technology may be inappropriate for soils with a
high clay or fines content or more than 50 percent

Soil mositure content moisture
Chemical Soil moisture content Organics in soil may exert a reagent demand
Dehalogenation Moisture may dilute the reagents

Organic content (TOC)

Particle size distribution

Solvent Extraction

Soil moisture content
Organic content (TOC)

irticle size distribution

Organics in soil may exert a solvent demand
Moisture may dilute the solvent
Process may be inappropriate for soils with high

clay content or small particle size
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Table 3-9

SOIL/SEDIMENT TECHNOLOGIES DATA NEEDS

Page 2 of 2

Technology

Data Need®

Comments

g

Soil Flushing

Particle size distribution
Depth to groundwater
Hydraulic conductivity
Organic content (TOC)

Technology is inappropriate for soils with low
hydraulic conductivities such as clays

Incineration Soil Moisture Content Soils with high moisture content may require
Btu dewatering.

Capping Organic content (TOC) Soils with high moisture content may require
Soil moisture content dewatering.
Particle size distribution

Aeration

Organic content (TOC)
Particle size distribution

Process may be more difficult to implement with
soils with a high clay content.

Sail Vapor

Particle size distribution

Technology is more difficult for soils with low

Soil moisture content
Hydraulic conductivity
Depth to groundwater
Organic content (TOC)

Extraction Soil moisture content hydraulic conductivities such as clays.
Depth to groundwater
Hydraulic conductivity

Bioremediation Particle size distribution

Technology is more difficult for soils with low
hydraulic conductivities such as clays.

* . . . . ] .
Nature and extent of soil contamination is needed for each technology.

WDCR109/073.51
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be needed, based on past results, will be collected during the first phase of the RFI.
Further assessment of corrective technologies based on Phase 1 data will determine
what, if any, additional data need to be collected. Because the need for a CMS at each
of the SWMUs cannot be determined before the HEA is complete, and because the
technology to be chosen during the CMS would not be known apriori, phasing the data

collection is necessary to avoid superfluous data collection during the first phase of the
RFL

Technical Approach

The work plan is based on a phased approach to the investigation of SWMUs studied
during the RFI. If the detection of contaminant releases from any of the SWMUs
reveals that data gaps or additional investigation is required, suggestions for further
investigation will be detailed in the RFI report. The following are objectives of the
sampling investigation:

. To assess the potential for containment releases to onsite subsurface/
sediments and groundwater

. To provide a characterization of site-specific hydrogeologic conditions
. To identify the type and extent of contamination that may exist at the
facility

On the basis of information collected to date on each of the SWMUSs, no formal air
sampling program is proposed for the field investigation. However, during the course
of field investigations, ambient air will be evaluated during soil boring, well installation,
and sampling activities, and the results will be included in the RFI report. Should
ambient air sampling indicate a potential problem, an expanded air program will be
detailed for later implementation.

Upon the completion of field activities and evaluation of preliminary data, additional
field tasks will be proposed if further site characterization is necessary. Additional
requirements that may be included in a second phase of investigation would focus on
addressing data gaps in the present sampling/monitoring network and characterizing the
nature and extent of contaminant releases in support of the development of a correc-
tive action plan.

Characterization of SWMUs

Characterization of the SWMUs studied during the RFI will be accomplished in two
phases. The first phase will be the RFI work described in this plan. The second phase
will be based on the actions recommended in the RFI report and specified by the EPA
during its review. The first phase will require collection of samples from the medium
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or media of concern at each SWMU, as indicated in Chapter 4. These samples will be
analyzed for contaminants previously detected or assumed to be present based on
information provided in the RFA. Analysis of Appendix IX parameters will also be
included at some SWMUs, as indicated in Chapter 4. Appendix IX parameters will
henceforth in this work plan refer to the analysis of volatiles (VOC), chlorinated and
aromatic hydrocarbons, polyaromatic hydrocarbons (PAH), base/neutral/acid extract-
ables (BNA), organochlorine pesticides and PCBs, and metals. Details on the
parameters to be analyzed are presented in Chapter 4.

The ecology of the base and of individual SWMUS will also be studied during the RFI.
This work will involve:

. The collection of available ecological data and the dcvelopment of
' ecosystem maps for the larger, more ecologically complex SWMUs.

. The study of the ecological setting of each SWMU.

. The analysis of the risk to the nearby ecosystem from contamination at
the SWMUs.

The creation of SWMU-specific ecosystem maps will rely on existing data, potentially
including: ecosystem and wetlands maps prepared for all or part of the base, National
Wetlands Inventory Maps, recent aerial photographs, topographic maps, information on
threatened and endangered species, and soil maps available from the Soil Conservation
Service. These sources of data will be used to create general ecosystem maps of the
SWMUs, which will be ground-truthed by a qualified ecologist during a field visit to
NAS Oceana. The results of this effort will be described in the general description of
NAS Oceana in the RFI report.

The ecology of individual SWMUs will be studied and described by a qualified ecologist
during the RFL. This effort will include descriptions of:

Topography

Area surface water bodies

Wetlands

Vegetation types and species

Biotic stress

Sensitive habitats

Wildlife observed during the field study

& L ® L [ ] L] [ ]

The results of this study will be presented in the individual site descriptions in the RFI
report. ‘

Results of the first phase sampling will be used to determine if RCRA action levels
have been exceeded. A preliminary health and environmental assessment (HEA) will
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be prepared based on the results of the RFI, previous sampling results, and data
collected during the ecological study. The RFI report will present the results of the
RFI and make recommendations for future action. A second phase of field investiga-
tion may then be conducted at SWMUSs where action levels have been exceeded if site
data from the first phase are not sufficient to proceed with the CMS decision analysis.
Some data to support the CMS decision will be collected during the RFI. During the
second phase, any additional parameters necessary for evaluating corrective measures
will be analyzed, as needed, in addition to the RCRA parameters (TC and reactivity)
for evaluating disposal options. |

Project Personnel

Project management of the RFI incudes selecting, coordinating, and scheduling staff
members, contractors, and subcontractors. Figure 3-3 presents a schematic diagram of
the project organization.

The project will proceed under the overall management of LANTNAVFACENGCOM
remedial project manager, Mr. Jesse Waltz.

The prime contractor project manager will have a least 5 years of professional experi-
ence and will be a registered professional in his or her area of expertise. The project
manager will be responsible for the successful execution of the RFI work plan and will
manage the RF]I, taking responsibility for staffing, coordination, cost and schedule con-
trol, and technical quality.

The senior review team will review the technical and management activities of the
project, including all project deliverables. This team will be composed of senior-level
personnel or discipline specialists from the prime contractor’s resource pool. The
senior review team will be involved with the project during all phases and will function
independently of the project staff, reporting directly to the project manager.

The field team leader will have at least 5 years of professional experience and will be a
registered professional in his/her area of expertise. The field team leader will be
responsible for the coordination of field efforts, will assure the availability and mainte-
nance of sampling equipment and materials, and will be responsible for shipping and
packing materials. The field team leader will supervise the field work and sampling
operations of the field technicians and will be responsible for completion of the field
notebook. The field team leader will maintain close coordination with the project
manager.

The site safety officer (SSO) will finalize a health and safety plan (Chapter 6) and

ensure that the plan is implemented during field activities. The SSO will oversee all
field activities involving contractor and subcontractor personnel. This individual has the
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authority to terminate field activities if health-threatening situations arise or if the site
safety plan is not being executed properly. The SSO will coordinate field activities with
the field team leader and report directly to the contractor’s project manager.

A quality assurance team was involved in preparation of the data collection quality
assurance plan (DCQAP) (Appendix A) for field and laboratory tasks. The Quality
Assurance Officers will ensure the requirements of the DCQAP are met during the
field investigation, laboratory analysis, and data validation tasks. Periodic site and
laboratory audits may be conducted to observe activities and to ensure that data quality
objectives are satisfied. The data quality assurance officers will report periodically to
the contractor’s project manager for debriefing of data quality.

Prior to initiation of field activities, the plans discussed below will be finalized.
Sampling and Analysis Plan

To maintain project quality control and assurance, a sampling and analysis plan specific
to the project personnel and contractors is prepared before starting field activities.
Requirements of the sampling and analysis plan are described in Chapter 4 and in
Appendix A of this work plan. The plan includes a site-specific sampling and analysis
plan for each SWMU.

Field measurements and sampling and analysis will be conducted on the basis of com-
pliance with the Part B permit, the Interim Final RCRA Facility Investigation Guidance
Document (RFI Guidance) (EPA, 1989), the RCRA Groundwater Monitoring Technical
Enforcement Guidance Document (TEGD) (EPA, 1986).

Data Management Plan

The data management plan presented in Chapter 5 of this work plan will be imple-
mented during the RFI to document and track investigation results. Data documenta-
tion materials and procedures, project file requirements, and project-related progress
reporting procedures and documents are identified.

Health and Safety Plan

A health and safety plan specific to the sampling activities has been developed as part
of this work plan (Chapter 6). Upon approval of the work plan, the health and safety
plan will be finalized to meet project- and personnel-specific requirements.

Community Relations Plan

A community relations plan, described in Chapter 7, has been prepared under separate
cover for corrective action activities at NAS, Oceana.
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Health and Environmental Assessment

A preliminary health and environmental assessment (HEA) will be prepared during the
RF1 to assess the potential for each of the SWMU s to threaten human health and the
environment. The HEA is the responsibility of the regulating agency, as stated in the
most recent RFI guidance (EPA, 1989); however, the Navy will collect data during the
RFTI to support a preliminary HEA to be done as part of the RFL

The data to support the HEA that will be collected during the RFI will include:

. An evaluation of historical use and disposal of hazardous chemicals
» Characterization of the extent of contamination
. Identification of receptors and contaminants of concern for both the

human and environmental evaluation

. An assessment of potential exposure routes, quantifiable intake rates, and
the bioavailability of contaminants

The assessment of risk will be based on qualitative and quantitative comparison of
exposure point concentrations to human and ecological criteria. Only the risk due to
direct exposure will be addressed. Risk attributable to indirect pathways, such as
bioconcentration and bioaccumulation, will not be addressed due to the limited nature
of the available data. Current state criteria and federal health and environmental
criteria listed in the RFI guidance will be used for quantitative comparison. Separate
toxicity-based ecological criteria may be developed, if warranted. The potential for
existing concentration to threaten humans and the site-specific biota and general
environment will be analyzed qualitatively in addition to the comparisons to quantita-
tive criteria. The potential for soil contamination to raise groundwater concentrations
above quantitative criteria because of downward leaching will be calculated at SWMUs
where groundwater concentrations are below groundwater criteria but substantial soil
contamination is measured.

The assessment of ecological impacts will be based on the ecological study of each
SWMU site in addition to quantitative criteria. Visible stress and a differentiation in
flora and fauna compared to unaffected sites will be emphasized in this analysis.
Lithologic and air monitoring data collected during drilling and sampling will be
reported and analyzed. Site conditions will also be compared to ecoregional reference
area data in the EPA database, as described and suggested in the guidance (EPA,
1992), if available and appropriate. The HEA for each site will be presented in the
individual site sections of the RFI report.
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After the initial results have been interpreted, a summary of the data will be submitted
to EPA. At the completion of the initial investigation an RFI report summarizing the
results of the data collection activities and meeting the requirements of the RFI
guidance and the Consent Order will be prepared. This report will include but not be
limited to the following sections:

Environmental setting

Source characterization

Type and extent of contamination at the facility

Contamination characterization, including migration pathways
Qualitative and quantitative contamination assessments relative to back-
ground levels for the area and current federal standards

Potential receptors

Recommendations for further action at each SWMU

Schedule

Figure 3-4 is the schedule of RFI activities. Quarterly progress reports describing the
status of the technical work and the schedule will be sent to EPA Region I1I and to
LANTNAVFACENGCOM. These reports will include the following information:

Description of tasks and percentage of completion’ of the RFI

Results of all sampling and analysis activities conducted during the
quarter

Summary of findings
Summary of changes made in the RFI

Summary of contacts with the local community, public interest groups,
and state government

Summary of problems, potential problems, and corrective actions taken
Changes in personnel

Work projected for the next reporting period

WDCR388/088.51
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ACTIVITY

WEEKS AFTER EPA APPROVAL OF RFl WORK PLAN

123 45 67 8 910111213 1415 1617 181920 212223 242526 2728 2930 313233 3435

Work Plan Approval by EPA
Contractor Selection and Approval
Finalize Health and Safety Plan

Subcontractor Procurement and
Mobilization

Field Investigation

1. Well Installation and Development

2. Surface Water and Sediment Sampling

3. Soll Sampling

4. Soll Gas Survey

5. Groundwater Sampling

6. Surveying

Sample Analysis
1. Laboratory Analysis
2. Data Validation

3. Data Interpretation

- Phase 1 RFI Report

L LANTOW

EPA'REVIEW FINAL:

Figure 3-4
PROJECT SCHEDULE

RCRA Facility Investigation

NAS, Oceana
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Chapter 4
Sampling and Analysis Plan

This chapter defines field investigation techniques and the sampling and analysis proce-
dures that will be performed during the NAS, Oceana RFI. The Data Collection
Quality Assurance for the RFI field activities is comprised of the Sampling and Analysis
Plan (SAP) in this chapter, the Data Management Plan in Chapter 5, and the Data
Collection Quality Assurance Plan (DCQAP) in Appendix A.

Due to the close proximity of some of the 19 SWMUs listed in the Consent Order,
some of these SWMUs were combined for purposes of the RFL. The SAP has been
designed to address 17 areas of investigation.

Sample Collection Goals and Objectives

The principal goals of the RFI are to: (1) examine potential contaminant releases to
surrounding soils, surface water, sediment, and groundwater from each SWMU listed in
the Consent Order, (2) collect data to determine the lateral and vertical extent of con-
tamination, (3) determine the rate and direction of contaminant migration, (4) study
the ecosystem of the SWMUs and identify stressed vegetation or other signs of ecologi-
cal stress, and (5) collect data necessary to develop potential corrective measures.

Ecological data will be collected at each individual site to supplement data from the
IAS and any previous investigations. These data will include descriptions of surface
water, topographic features, wetlands, vegetation, visual signs of biotic stress, and any
sensitive habitats. Site disturbances during RFI field activities will be minimized to
avoid ecological impacts. Specific objectives developed to satisfy the goals of the RFI
for each SWMU are detailed in the "Technical Approach” subsection of Chapter 3 and
are summarized below.

SWMU 1-—West Woods Oil Disposal Pit
. Determine vertical and lateral extent of groundwater contamination

. Determine the hydraulic characteristics and flow regime of the shallow
aquifer materials '

. Characterize the soils in the vicinity of the pit

. Determine extent of soil contamination

. Confirm previously obtained data on chemicals, surface water, and
sediment

4-1
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° Determine whether sediment and surface water contamination extends
1,000 feet downstream from the site, near the radar station

SWMU 2b—Line Shack Qil Disposal Area (Bldg. 131)

. Determine the vertical extent of groundwater contamination in Area 1

. Determine the lateral and vertical extent of groundwater contamination
in Area 2

. Obtain a second round of groundwater data for previously sampled wells

. Determine the extent of soil contamination in Area 1

. Characterize soil in the vicinity of the source at Area 2

. Determine the relationship between the shallow groundwater and the

water in the perennially flowing drainage ditch

. Confirm that contaminated groundwater at this SWMU is not entering
the perennially flowing surface water in the ditch

. Determine whether TPH contamination in the surface water of the
perennially flowing ditch is from sources other than this SWMU

SWMU 2c¢—Line Shack Oil Disposal Area (Bldg. 400)

. Determine vertical extent of groundwater contamination
. Determine if there are offsite sources of contamination
. Determine the nature and extent of soil contamination in the suspected

source area adjacent to Building 400

. Characterize the nature of soil contamination in the ditch flowing through
the central portion of this SWMU

. Determine the lateral extent of contaminant migration in the ground-
water south of B Avenue

SWMU 2d—Line Shack Oil Disposal Area (Bldg. 125)

. Obtain a second round of groundwater data from previously sampled
wells to determine if further investigation is required
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SWMU 2e—Line Shack Oil Disposal Area (Bldg. 23) and Hazardous Waste
Storage Area (Bldg 23)

. Obtain a second round of groundwater data from previously sampled
wells to determine if further investigation is required

. Determine extent of TPH contamination in the soils in the vicinity of this
SWMU

SWMU 11—Fire Fighting Training Areas

. Obtain a second round of groundwater data from previously sampled
wells
. Determine the extent of soil contamination in the vicinity of the SWMU

SWMU 15—Abandoned Tank Farm

. Characterize the shallow groundwater at this unit
SWMU 16—Pesticide Storage Areas (Bldg. 821)

. Characterize the soils in the area used for pesticide storage
SWMU 18—Hazardous Waste Storage Area (Bldg. 204)

. Characterize the soil at this SWMU
SWMU 19—Waste Oil Storage Area (Bldg. 541)

. Characterize the soils at the old tire storage area
SWMU 20—Waste Oil Storage Area (Bldg. 543)

. Characterize the soils in the oil storage area north of Building 504
SWMU 21-—Transformer Storage Yard (Bldg. 530)

. Characterize the soils at the two areas behind Building 830 that were
used for storage of old transformers
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SWMU 22—Construction Debris Landfill

. Characterize the groundwater at this SWMU
. Determine if there is any impact to the nearby wetlands

SWMU 23—Bowser, Building 830

. Characterize the soils at the area where the bowser was parked
SWMU 24—Bowser, Building 840

. Characterize the soils at the area where the bowser was parked

SWMU 25—Inert Landfill

. Characterize the surface water and sediment at the pond that was used
for the disposal of various solid wastes

. Determine the relationship between the water level in the pond and the
groundwater

SWMU 26—Fire Fighting Training Area

. Characterize the soils in the viéinity of this SWMU

Sampling Locations and Media

Characterization of the SWMUs addressed by this RFI work plan will be accomplished
in two phases. The first phase will require the collection of samples from the medium
or media of concern at each SWMU, as indicated in Chapter 2. These samples will be
analyzed for contaminants previously detected or assumed to be present, based on
information provided in the RFA. Analysis of the RCRA Appendix IX parameters will
also be included for a subset of samples at some of the SWMUs to confirm that no
additional parameters from the Appendix IX list are evident at the site.

The number of samples to be collected from medium or media of concern at each
SWMU is summarized in Tables 4-1 through 4-3. Table 4-4 provides a summary of the
categories of the chemical parameters to be analyzed. A complete list of the
Appendix IX parameters is given in Appendix A. Detailed discussion of these samples
is provided in the following subsections. While the proposed locations for additional
environmental sampling are indicated for each SWMU, actual locations will be deter-
mined by field personnel based on conditions existing at the time of the investigations.

4-4
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Table 4-1
SUMMARY OF GROUNDWATER SAMPLING AND ANALYSIS PROGRAM
NAVAL AIR STATION, OCEANA
RCRA FACILITY INVESTIGATION

Number of Samples to Be Collected
Analytical SWMU | SWMU | SWMU | SWMU | SWMU SWMU | SWMU | SWMU

Parameters Method® 1* 2b4 2¢4 2d 2e 11 154 22
Volatiles® SW-8240 10 3 3 4 3
Semi-Volatiles SW-8270 1 1 1 1 3
Base-Neutral Extractable Organics SW-8270 1
Pesticides and PCBs SW-8080 3
Chlorinated Volatiles® SW-8010 20 17
Aromatic Volatiles SW-8020 1
Total Metals SW-6010/7000 9 3 4 3
Disolved Metals SW-6010/7000 8 3 4 3
Appendix IX® w/Total Metals 1 1
Appendix IX Dissolved Metals 1 ' 1
Polynuclear Aromatics SW-8100 10 2 2 3 1
PCBs SW-8080 9
Dioxin SW-8280 1
Total Lead SW-7421 ’ 1
Dissolved Lead , SW-7421 1

Notes:

2 Analytical methods as per Test Methods for Evaluating Solid Waste, 3rd Edition, Dec. 1986.

bAnalytical methods for Appendix IX parameters are given in Appendix A.

CA detection limit of 2 ug/l or less will be required for vinyl chloride.

See description of soil gas and in-situ groundwater sampling at Site 15 in Chapter 4. In-situ groundwater samples will also be collected at
Site 2B and 2C. This table includes fixed laboratory analyses only, not mobile lab analyses.

*Site 1 totals include 9 wells and 2 free product samples. The floating free product sample will not be analyzed for dissolved metals. The
dense free product will be analyzed for VOCs and PAHs.

WDCR547/049.51
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Table 4-2
‘SUMMARY OF SURFACE WATER AND SEDIMENT SAMPLING AND ANALYSIS PROGRAM
NAVAL AIR STATION, OCEANA
RCRA FACILITY INVESTIGATION

Number of Samples to Be Collected

SwWMU 1

SWMU 2b SWMU 25
Analytical
Parameters Method? Surface Water Sediment - Surface Water Sediment Surface Water Sediment

Volatiles® SW-8240 4 4 1 2
Semi-Volatiles SW-8270 1 2
Pesticides and SW-8080 1 2
PCBs
Total Metals SW-6010/7000 4 4 1 2
Dioxin SW-8280 1 1
Appendix IXP

ppendix IX 1 1
Polynuclear SW-8100 4 4 4 4
Aromalics
PCBs SW-8080 4 4
Chlorinated VOCs® SW-8010 4 4

Notes:

3 Analytical methods as per Test Methods for Evaluating Solid Waste, 3rd Edition, Dec. 1986.
Analytical methods for Appendix IX parameters are given in Appendix A.
€A detection limit of 2 ug/l or less will be required for viny! chloride in water.

WDCR547/051.51
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SUMMARY OF SOIL SAMPLING AND ANALYSIS PROGRAM

Table 4-3

NAVAL AIR STATION, OCEANA
RCRA FACILITY INVESTIGATION

Number of Samples to Be Collected

3 Analytical methods as per Test Methods for Evaluating Solid Waste, 3rd Edition, Dec. 1986.
Analytical methods for Appendix-IX paramcters are given in Appendix A.

€ Analytical method as per Standard Method for Analysis of Water and Wastewater.
dNumbers include samples from golf course pesticide shop.

Analytical SWMU SWMU SWMU SWMU SWMU SWMU SWMU SWMU SWMU SWMU SwMU SWMU | SWMU
Paramefers Method® 1 2b 2 2e 1 26 164 18 19 20 2 23 24

Volatiles SW-8240 9 6 5 S 1 4 2 2
TPH SM-418.1€ 6 5 s 1 4 2 2 2
Appendix 1X SW-8080 8

Chlorinated Pesticides, SW-8140

Organo. Pesticides

Appendix [X Herbicides SW-8150 8

Lead SW-7421 4 1 4

Metals SW-6010/7000 9 6 5 5 2 2
Ignitability 5

Appendix 1XP 2 2

Polynuclear Aromatics SW-8100 9 5 5 h) 1 4 2 2
PCBs SW-8080 9 10

Chlorinated VOCs SW-8010 14 8

Argcnic SW-7060 4

Copper SW-721t 4
Semivolatiles SW-8270 1
Notes:

WDCRS47/050.51
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Table 4-4 _
CHEMICAL PARAMETERS FOR LABORATORY
ANALYSIS )
Volatile Organic Compounds (SW-8240))
Acetone :
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Chloromethane
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,4-Dichloro-2-butene
Ethanol

Ethyl methacrylate
Ethylbenzene
2-Hexanone

Jdomethane

Methyl ethyl ketone (2-Butanone)
4-Methyl-2-pentanone
Methylene chloride
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
Toluene

Vinyl acetate

Vinyl chloride

Xylene (total)

WDCRS570/026.51/1
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Table 4-4
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CHEMICAL PARAMETERS FOR LABORATORY

ANALYSIS

Semi-Volatile Organic Compounds (SW-8270)

Benzoic Acid

4-Chloro-3 methyl phenol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Methyl-4,6-dinitrophenol
2,4-Dinitrophenol
2-Methyl phenol

4-Methyl phenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2,4,5-Trichlorophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzyl alcohol
bis(2-Chloroethyl) ether
bis(2-Chloroethoxy) methane
bis(2-Chloroisopropyl) ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran

Dibutyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Diethy! phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

4-9
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Table 4-4
CHEMICAL PARAMETERS FOR LABORATORY
ANALYSIS

Semi-Volatile Organic Compounds (SW-8270
Continned

4-Nitroaniline
Nitrobenzene
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene
2,4,6-Trichlorophenol
1,2,4,5-Tetrachlorobenzene
1,2-Diphenylhydrazine
1-Chloronaphthalene
1-Naphthylamine
2,3,4,6-Tetrachlorophenol
2,6-Dichlorophenol
2-Naphthylamine
2-Picoline

3-Methyl cholanthrene
4-Aminobiphenyl
7,12-Dimethyl(a)anthracene
a,a-Dimethylphenethylamine
Acetophenone

Aniline

Benzidine
Dibenz(a,j)acridine
Diphenylamine
Ethylmethane sulfonate
Methylmethane sulfonate
n-Nitrosodimethylamine
n-Nitrosopiperidine
n-Nitroso-di-n-butylamine
Pentachlorobenzene
Pentachloronitrobenzene
Phenacetin

Pronamide
p-Dimethylamino(azo)benzene

- 4-10
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Table 4-4
CHEMICAL PARAMETERS FOR LABORATORY

ANALYSIS
Chlorinated Pesticides and PCBs (SW-8080) Metals
Alpha-BHC Antimony
Beta-BHC Arsenic |
Delta-BHC Barium
Gamma-BHC (lindane) Beryllium
Heptachlor Cadmium
Aldrin Chromium
Heptachlor epoxide Cobalt
Endosulfan I Copper
Dieldrin Iron
4,4-DDE Lead
Endrin Manganese
Endosulfan II Mercury
4,4-DDD Nickel
Endosulfan sulfate Selenium
4,4-DDT Silver
Methoxychlor Thallium
Endrin ketone Tin
Chlordane Vanadium
Toxaphene Zinc
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1.1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichloropropane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Chlorohexane
2-Chloroethylvinyl ether
2-Chlorotoluene
2-Chlorotoluene
4-Chlorotoluene

Benzyl chloride
Bis(2-chloroethoxy)methane
bis-2-Chloroisopropyl ethyr
Bromobenzene

WDCRS570/026.51/4

Chlorinated Volatiles (SW-8010)

Bromodichloromethane
Bromoform
Bromomethane

Carbon tetrachloride
Chloroacetaldehyde
Chlorobenzene
Chloroethane

Chloroform
Chloromethane
Chloromethylmethyl ether
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane
Methylene chloride
Tetrachloroethene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

4-11
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Table 4-4
CHEMICAL PARAMETERS FOR LABORATORY
ANALYSIS '

Aromatic Volatiles (SW-8020)

Ethylbenzene
m-Xylene
o-Xylene
p-Xylene
Toluene

3-Methylcholanthrene
7TH-Dibenzo (c,g) carbazole
Acenaphthene
Acenaphthylene
Anthracene

Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (j) fluoranthene
Benzo (k) fluoranthene
Chrysene

WDCR570/026.51/5

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzene
Chlorobenzene

Polynuclear Aromatic Hydrocarbons (SW-8100)

Dibenz (a,h) acridine
Dibenz (a,j) acridine
Dibenzo (a.e) pyrene
Dibenzo (a,h) anthracene
Dibenzo (a,h) pyrene
Dibenzo (a,i) pyrene
Fluoranthene

Fluorene

Indeno (1,2,3-cd) pyrene
Naphthalene
Phenanthrene

Pyrene

4-12
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The study of the RFI SWMUs at Oceana will be done in two phases: (1) the RFI
study described in this plan, and (2) additional studies to be done in preparation for the
CMS. Results of the first phase sampling will be used to determine if RCRA action
levels have been exceeded. In anticipation of the likelihood that corrective measure
studies may be required at certain SWMUs, soil and water parameters necessary to
evaluate the most likely technologies will be collected at selected sites during Phase 1.
The results of Phase 1 will be described in the RFI report.

A second phase of field investigations may be conducted at SWMUSs where action lev-
els have been exceeded and additional data is needed after the RFI but prior to the
CMS. During the second phase, additional parameters necessary for evaluating ground-
water corrective measures such as alkalinity, hardness, TDS, TOC, or sulfate will be
analyzed. Parameters necessary for evaluating soil corrective measures such as particle
size distribution, percent organic carbon, bulk density, and moisture content will also be
analyzed during the second phase, as appropriate. Soil leachate tests may also be con-
ducted, if appropriate. In addition, the samples may be analyzed to determine if the
waste is hazardous for evaluation of disposal options in the corrective measures study.

SWMU 1—West Woods Oil Disposal Pit
Soil

Chemicals in the soil at this SWMU represent a continuing source of contamination to
the local shallow aquifer. Groundwater flow, in turn, is potentially a major pathway for
the offsite migration of dissolved contaminants. Eliminating the soil contamination will,
therefore, assist groundwater remediation. Consequently, characterizing the nature and
extent of soil contamination at this site is of primary importance during this RFIL.

Defining the extent of soil contamination will require a systematic approach of soil
sample collection and analysis. Nine soil samples will be collected at 20-foot intervals
near the approximate location of the former pit, that is, in the area of the dashed circle
shown in Figure 4-1. The nine samples will be sent to the laboratory for analysis. The
corners of the grid will be surveyed for horizontal control in order to have a relatively
permanent frame of reference within the heavily wooded area in which this SWMU is
located. The 20-foot spacing was chosen to minimize the number of sample points.

The samples will be collected by augers or a Geoprobe® sampler, and will be advanced
to a depth of approximately 10 feet, or to obvious contamination, whichever is shal-
lower. A soil sample will be collected every 2 feet and will be screened in the field for
contamination by direct observation (i.e., color and odor) and by head-space analysis
using an HNu photoionization detector. If field screening indicates that the lateral
extent of the soil contamination has not been defined, then an additional seven loca-
tions will be sampled. In addition to screening in the field, a maximum of nine samples
with the highest observed contamination will be shipped to the laboratory for chemical

4-13
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analyses. Parameters to be analyzed in each sample include the VOCs, PAHs, and
PCBs. Two of the most visibly contaminated samples of soil will also be analyzed for
the complete Appendix IX list.

Soil samples will also be collected in the area between the pit and the ditch potentially
contaminated by the overflow of the oil disposal pit in the late-1960s flooding. Two
samples will be collected and analyzed for VOCs, PAHs, and PCBs. Locations will be
chosen based on topography and assumed patterns of flood-stage surface water flow.

Groundwater

Groundwater investigations at this site will focus on determining the extent of contami-
nation, both laterally and vertically, and on identifying the hydraulic conductivity of the
shallow aquifer materials. This will require the installation of additional monitoring
wells both shallow (approximately 25 feet) and deep (approximately 70 feet) and con-
ducting in-situ hydraulic conductivity tests on selected wells.

Three shallow and three deep wells will be installed. The need for additional wells will
depend on the chemical data obtained from these six new wells. The approximate
locations of the wells to be installed are shown in Figure 4-1. The rationale for the
well locations is outlined as follows:

. Wells 01-MW6 and 01-MW8 will be located laterally away from the for-
mer pit and hydraulically downgradient in order to define the lateral
extent of shallow groundwater contamination. These wells will be
screened across the water table to capture free product should it exist at
their respective locations.

. Well 01-MW?7 is a shallow well to be located on the other side of the
drainage ditch from the former pit. This location will help determine
whether the ditch affects local groundwater hydrodynamics, and hence
contaminant migration.

. Wells 01-MW7D and 01-MWS8D are deep wells to be located adjacent to
the shallow wells just described in order to determine whether contami-
nation exists at greater depths locally. These deep wells are expected to
monitor the Upper Yorktown Formation.

. Well 01-MWO9D is deep. It will be located close to the former pit in a
direction that is hydraulically upgradient. Chemical data from this well
will be used to determine background conditions which, in turn, can be
compared with deep wells located downgradient of the pit.

Groundwater samples collected from these six new wells will be analyzed for VOCs,
PAHs, total metals, dissolved metals, and PCBs. In addition, wells 01-MW4, 01-MWS5,
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and 01-MW3 installed during previous investigations, will be resampled and analyzed
for the same parameters, for a total of 9 wells.  The groundwatér sample from
well 01-MW4 will be analyzed for the complete Appendix IX list. This sample will
provide confirmation of the absence of dioxin in groundwater observed during the
interim RFL.  Both total and dissolved Appendix IX metals will be analyzed in
01-MW4. Well 01-MW3 is the upgradient shallow groundwater monitoring location.

Floating and dense free product found in any monitoring well will be measured for
thickness using an interface probe. Both floating free product (LNAPL) and dense free
product (DNAPL) will be sampled in well 01-MW4, if present. Floating free product
from well 01-MW4 will be analyzed for PAHs, PCBs, metals, dioxin, and VOCs; dense
free produce will be analyzed for VOCs and PAHs. Metals, PCBs, and dioxin from the
DNAPL sample will not be analyzed because these contaminants are commonly associ-
ated with oils, which are LNAPLs. Modified SW 8100, 8080, 6010/7000, 8280, and 8240
methods will be used to analyze the free product concentrations of PAHs, PCBs,
metals, dioxin, and VOCs, respectively. Detection limits of the constituents are
expected to be high because of dilution.

In-situ hydraulic-conductivity tests will be performed on the three shallow wells,
01-MW3, 01-MW6, and 01-MWS, and on the three deep wells, 01-MW6D, 01-MWS8D,
and 01-MWO9D. The information gained will be used to estimate the average linear
velocity of the shallow groundwater.

All new monitoring wells will be surveyed for vertical and horizontal control.
Surface Water and Sediments

The surface water in the drainage ditch will be resampled at the intermediate (01-SW2)
and downstream (01-SW1) locations used in the Interim RFI. The upstream sample
location (01-SW3) will be sampled 200 feet upstream of the Interim RFI location. A
fourth location, downstream near the radar station, will also be sampled. The four
samples will be analyzed for total metals, VOCs, PAHs, and PCBs. Sediment samples
will also be collected at these same locations and analyzed for the same parameters.
One of the downgradient samples of surface water and sediment (01-SD1 and 01-SW1)
will also be analyzed for dioxin. If Appendix IX constituents are found in groundwater,

then 01-SW1 will also be analyzed for Appendix IX parameters after the completion of
the RFI.

The water level in the ditch will be measured at a benchmark adjacent to the former
pit to correlate the relationship between shallow groundwater flow and surface water in
the ditch. Water quality data from the NPDES compliance point approximately 3,000
feet downstream of Site 1 will be included in the RFI report.
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SWMU 2b—Line Shack Oil Disposal Areas (Bldg. 131)

RFT activities at this site will address the two different areas of groundwater contamina-
tion separately. The existing data are sufficient to.begin a systematic investigation to
identify the source of groundwater contamination. Although the existing data suggest a
general location for the groundwater contamination in this area, a more detailed identi-
fication is important to guide remediation. The source may no longer exist at a scale
that can be positively identified, but that conclusion can only be made after initiating a
program that combines in-situ groundwater sampling with chemical analysis in the field
and confirmatory soil sampling in the laboratory.

In-Situ Groundwater Sampling

An in-situ grab sampling technique for collecting groundwater samples will be used as
a screening tool at the site. This work will be done using a Geoprobe® sampler and a
mobile laboratory equipped with a gas chromatograph capable of onsite analysis of the
groundwater samples, using EPA-approved mobile laboratory procedures. This in-situ
groundwater sampling will be used for two purposes. The first purpose will be to help
define the extent and sources of contamination. The second purpose will be to help
locate shallow downgradient monitoring wells.

In the two potential groundwater contamination source areas identified in Figure 4-2, it

is anticipated that a total of eight in-situ groundwater samples will be collected. A field
laboratory will analyze each of the samples for selected VOCs, using modified EPA -
method SW 8010 with headspace analysis. Five volatile organic compounds detected
during previous sampling will be quantified during analysis by the mobile lab. Samples
will be collected and analyzed in a sequence that will facilitate mapping of the highest
groundwater concentrations in each area. One duplicate groundwater sample will be
sent to the CH2M HILL laboratory for confirmatory analysis of chlorinated VOCs. A
detection limit of 2 ppb or less will be required for vinyl chloride in this analysis.

A total of 12 in-situ groundwater samples is anticipated to be collected and analyzed by
the field laboratory to help locate four proposed downgradient monitoring wells. The
approximate areas where these in-situ groundwater samples will be collected are identi-
fied in Figure 4-2. The field laboratory will analyze the samples for the same selected
VOCGs. One duplicate groundwater sample will be sent to the CH2M HILL laboratory
for confirmatory analysis of chlorinated VOCs. A detection limit of 2 ppb or less will
be required for vinyl chloride in this analysis. :

Soil

At the completion of the in-situ groundwater sampling investigation, soil samples will be
collected from the areas of highest concentration to determine the extent of contamina-
tion within the soil. It is anticipated that a total of seven soil borings will be advanced
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to the water table using an auger or the Geoprobe® sampler. Soil samples will be
collected at 2-foot intervals within each boring. Soil samples from each boring will be
screened with an HNu. Two samples from each boring with the highest observed con-
centration will be sent to the CH2ZM HILL laboratory for chemical analysis of chlori-
nated VOCs; therefore, a total of 14 soil samples will be analyzed by the CH2M HILL
laboratory.

Groundwater

Two deep wells, approximately 70 feet deep (2B-MW1D and 2B-MWS5D) will be instal-
led, adjacent to 2B-MW1 and 2B-MWS (see Figure 4-2) to determine the vertical
extent of contamination in the areas where the highest concentrations were observed in
shallow groundwater. The deep wells will be screened in a permeable zone of the
Upper Yorktown Formation. Five shallow monitoring wells, approximately 25 feet
deep, will be installed at the site. One of these wells, 2B-MW 16, will be at the area of
the highest source concentration determined from the in-situ groundwater sampling.
Four wells will be located downgradient to help define the southerly extent of shallow
groundwater contamination. The exact location of these four wells will be determined
by the results of the in-situ groundwater sampling.

Groundwater samples will be collected from all new and existing monitoring wells. A
total of 18 groundwater samples will be collected and analyzed in the CH2M HILL
laboratory for chlorinated VOCs in addition to the two duplicates of the in-situ sam-
ples. A detection limit of 2 ppb or less for vinyl chloride will be required for all volatile
analyses. Well 2B-MW1 will also be analyzed for semivolatiles. Chlorinated volatiles
will be analyzed because three previous scans for all volatiles showed that only chlori-
nated volatiles are present (see Chapter 2).

Surface Water and Sediment

The elevation of a benchmark in the perennially flowing drainage ditch will be surveyed
near the 2B-SW2 sampling location to determine the relationship between the surface
water in the ditch and shallow groundwater flow. Surface water and sediment samples
will be collected from the two locations previously sampled and from additional
upstream and downstream locations. Approximate sample locations are shown in
Figure 4-3. The four samples will be analyzed for chlorinated VOCs and PAHs. A
detection limit of 2 ppb or less will be required for vinyl chloride analysis. PAHs will
be analyzed because TPH concentrations in surface water exceeded 1,000 ppb during
Interim RFI sampling.

SWMU 2c—Line Shack Oil Disposal Area (Building 400)

As discussed in Chapter 2, the pattern of groundwater flow coupled with the resulting
spatial distribution of contamination, suggests that there are multiple sources and
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destinations for the chemicals detected in groundwater at this SWMU. In order to
determine as accurately as possible where the contamination in a particular well is
coming from and where it may be going, a systematic approach to implementing further
fieldwork at this site will be followed.

The first step in this approach will be to develop an expanded and more detailed site
plan. This will involve developing a map from a survey of the locations of monitoring
wells, buildings, and other major permanent features. Superimposing the available
water-level and chemical data on a more accurate and expanded base map will enhance
the picture of existing conditions, and, in turn, enable better siting of additional moni-
toring wells and/or soil sampling points which most likely will be required to define the
source(s) and extent of contamination.

The current level of information describing conditions at this SWMU, however, does
enable scoping of the RFI activities for this SWMU. Additional investigations to be
conducted at this SWMU are presented below.

In-Situ Groundwater Sampling

An in-situ grab sampling technique for collecting groundwater samples will be used as
a screening tool at the site. This in-situ groundwater sampling will be used for two
purposes. The first purpose will be to help define the source of contamination. The
second purpose will be to help locate shallow downgradient monitoring wells.

In the potential groundwater contamination source area identified in Figure 4-3, it is
anticipated that a total of three in-situ groundwater samples will be collected. A field
laboratory will analyze each of the samples for five VOCs detected at the site during
previous investigations. Samples will be collected and analyzed in a sequence that will
facilitate mapping of the highest groundwater concentrations in each area. One dupli-
cate groundwater sample will be sent to the CH2M HILL laboratory for confirmatory
analysis of chlorinated VOCs.

A total of 10 in-situ groundwater samples is anticipated to be collected and analyzed by
the field laboratory to help locate three proposed downgradient monitoring wells. The
approximate area where these in-situ groundwater samples will be collected is identified
in Figure 4-3. The field laboratory will analyze these samples for the same VOCS as
the source characterization samples. One duplicate groundwater sample will be sent to
the CH2M HILL laboratory for confirmatory analysis of chlorinated VOCs.

Soil

At the completion of the in-situ groundwater sampling investigation, soil samples will be
collected from the areas of highest concentration at the source to determine the extent
of contamination within the soil. It is anticipated that a total of three soil borings will
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be advanced to the water table using an auger or Geoprobe® sampler. Soil samples
will be collected at 2-foot intervals within each boring. Soil samples from each boring
will be screened with an HNu. Two samples from each boring with the highest
observed contamination will be sent to the CH2M HILL laboratory for chemical analy-
sis of chlorinated VOC:s.

Two soil samples will be collected from the drainage ditch which extends through the
central portion of the site (see Figure 4-3). Samples will be collected with an auger at"
a depth of 1 to 2 feet below grade. Samples will be analyzed for chlorinated VOCs.

Groundwater

Two deep wells 2C-MWI1D and 2C-MWO9D), approximately 70 feet deep, will be
installed at the site. They will be adjacent to 2C-MW1 and 2C-MW9 (see Figure 4-3)
to determine the potential vertical extent of contamination at the highest concentrations
observed in shallow groundwater. Four shallow monitoring wells, approximately 25 feet
deep, will be installed at the site. One well, 2C-MW10 will be located near Building
301 at an area potentially upgradient from 2C-MW9. The other three wells will be
located downgradient to help define the southerly extent of shallow groundwater con-
tamination. The exact location of these three new shallow wells will be determined by
the results of the in-situ groundwater sampling.

Groundwater samples will be collected from all new and existing monitoring wells. A
total of 15 groundwater samples in addition to the two in-situ confirmation samples will
be collected and analyzed in the laboratory for chlorinated VOCs. Well 2C-MW1 will
also be sampled for semivolatiles.

SWMU NO. 2d—Line Shack Oil Disposal Area (Bldg. 125)

Chemical data from three monitoring wells, installed and sampled during the Interim
RFI, indicated that the parameters that were analyzed were detected in only one
(2D-MW?2) of the three wells. The data are insufficient to support installation of addi-
tional wells or to initiate soil sampling in an effort to identify the potential source of
the contaminant in the one well. Therefore, the three existing wells (see Figure 2-11)
will be resampled to confirm the results obtained during the Interim RFI, and to deter-
mine if additional environmental sampling is appropriate at this SWMU. 2D-MW1 and
2D-MW3 groundwater samples will be analyzed for VOCs and PAHs; 2D-MW2 will be
analyzed for VOCs and semivolatiles. Full VOCs will be analyzed at Site 2D to con-
firm the Interim RFI results for the first time; the results of Sites 2B and 2C have been
confirmed with full VOC scans on two previous occasions.
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SWMU 2e—Line Shack Oil Disposal Area (Bldg. 23) and Hazardous Waste
Storage Area (Bldg. 23)

Both of these areas are adjacent to Building 23 (see Figure 2-13); consequently, the
results of environmental sampling will be relevant to both SWMU sites.

Groundwater

Chemical data from the three shallow monitoring wells installed and sampled during
the Interim RFI indicated that the analyzed parameters were either not detected or
were detected at levels below the accurately quantifiable level.

The chemical data are insufficient to support installation of additional wells at this
SWMU. 2E-MW2 and 2E-MW3 will be resampled and analyzed for VOCs, total
metals, dissolved metals, and PAHs. Well 2E-MW1 will be analyzed for VOCs, total
metals, dissolved metals, and semivolatiles, to confirm the results of the Interim RFIL
The locations of the existing wells are shown in Figure 4-4.

Soil

Chemical analysis of soil samples collected during the Interim RFI indicated that VOCs
were not present. TPH was detected in two samples. Therefore, four additional loca-
tions will be sampled in the vicinity of the locations where the samples with detectable
levels of TPH were collected to define the extent of contamination in the soil.
Figure 4-4 shows the proposed location of the four soil sample locations. At these four
locations, samples will be collected from a 0.5-foot to a 1-foot depth. At two locations,
those that appear most contaminated, additional samples will be collected from 2 to
3 feet. Five of the six samples will be analyzed for TPH, metals, PAHs, and VOCs.
The sixth sample, the one with the highest apparent concentration, will be analyzed for
TPH, metals, VOCs, and semivolatiles.

SWMU 11—Fire Fighting Training Areas

As mentioned in Section 2, these two SWMU sites are adjacent to each other (see
Figure 2-15); consequently, results of environmental sampling will be relevant to both
areas.

“Groundwater

Chemical data from a shallow monitoring wells 1-MW1 and 11-MW1 installed during

the previous investigations indicated that parameters analyzed were not detected (see
Figure 4-5).

4-23 -



HRO32160.A0.03/09.37

0C-00011-03.08-06/01/92

LEGEND

A Soil Sampling Location
@  Monitoring Well Location
Hazardous Waste Storage Area

N
T
3 &\N\
R
N

R s T et e gt Line
| A 2E-SS7
! A 2E-SS8
2E-MW1 @ @ 2E-MW3
110 %
S }

:
Steam Line

N

/ '
100 0 100
Approximate Scale in Feet
Figure 4-4 ¢ N

SWMU 2¢ [
PROPOSED SAMPLING LOCATIONS [wTT[TI -

RCRA Facility Investigation—Naval Air Station, Oceana _




0C-00011-03.08-06/01/92

R

HRO32160.A0.03/D8/06

. 11-SS9 and
New Fire
Fighting 11-8510
Training Pit

f-RW 1 11-MW3

11-8S5 through 11-SS8
14-584

11-MW2
Old Fire
Fighting
Training Pit
0 50
L ]
Approximate Scale in Feet A
l
LEGEND
O Fire Fighting Training Pit
; Existing Shallow Monitoring Well
O Proposed Shallow Monitoring Well . Figure 4-5
&, Previous High TPH Soil Sampling Location SWMU 11 ®
. PROPOSED SAMPLING LOCATIONS =
A Soil Sampling Locations RCRA Facility Investigation-Naval Air Station, Oceana CIM L



0C-00011-03.08-06/01/92

Two additional shallow monitoring wells, 11-MW?2 and 11-MWS3, both approximately 25
feet deep, will be installed downgradient of the site to determine if there has been a
contaminant release from these SWMUs to the groundwater. Samples will be collected
from 11-MW2 and 11-MW3 and the two existing wells, 1-MW1 and 11-MWI1.
11-MW3, 1-MW]1, and 11-MW1 will be analyzed for VOCs, PAHSs, total metals, and
dissolved metals. At 11-MW?2, base-neutral extractable organics, VOCs, total metals,
and dissolved metals will be analyzed.

Soil

Chemical data from four soil samples collected during the Interim RFI indicated VOCs
and BNs were not present in the soil and that the soil was not ignitable. Lead, how-
ever, was detected in all four samples and TPH was detected in one.

Four locations (11-SSS through 11-SS8) will be sampled in the vicinity of the sample
where TPH was detected at the old fire training area during the RFI (11-S84). Two
locations (11-S89 and 11-SS10) will also be sampled at the new fire training area. Sam-
ples will be collected from 0.5 to 1 foot and 2 to 3 feet at all locations with a hand
auger. Soil samples will be screened using an HNu photoionization detector. Five
samples with the highest apparent concentrations, based on HNu readings, visible con-
tamination, or odors, will be submitted to the CH2M HILL laboratory for analysis of
PAHs, TPH, VOCs, and metals.

In the event that all of the samples screened indicated elevated HNu readings, then
additional soil samples will be screened to determine the extent of contamination.
Irrespective of the number of additional boreholes screened, a maximum of five sam-
ples will be submitted for confirmatory analysis. Proposed soil sampling locations are
shown on Figure 4-5.

SWMU 26—Fire Fighting Training Area (Bldg. 220)

The RFA reports that the soil was stained with oil at this SWMU (Kearney, 1989). No
environmental sampling has been performed at this SWMU. Soils from three locations
in and near the pit will be sampled to determine if there has been a release of hazard-
ous constituents. One sampling location will be within the pit. A fourth and fifth soil
sampling location will be in the ditch, one upstream and one downstream of the pit
area. Soil samples will be collected from 0.5 to 1 foot and 2 to 3 feet at each of the
locations with a hand auger. Soil samples will-be screened using an HNu photoioniza-
tion detector as well as odor and visual signs of contamination.

The five most contaminated samples will be submitted to the CH2M HILL laboratory

for confirmatory analysis of VOCs, PAHs, TPH, metals, and ignitability. The proposed
soil sampling locations are shown in Figure 4-6.
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SWMU 15—Abandoned Tank Farm

The extent of contamination at this SWMU is unknown. The oil tanks were dismantled
approximately 7 years ago and the natural vegetation of the area has returned, making
it difficult to determine the specific locations of the former tanks and associated piping.
The location of the former tanks will be verified using aerial photographs, if possible.

The investigation of this SWMU will be done by in-situ sampling of soil gas and
groundwater using a Geoprobe® sampler with on-site analysis of the samples using a
mobile laboratory. The investigation will begin with a series of 10 soil gas samples
distributed around the three former tanks. The samples will be collected at a depth of
6 feet and will be analyzed for benzene, xylene, ethylbenzene, and toluene (BTEX)
compounds. If the soil gas samples 'do not show contamination, one in-situ
groundwater sample will be collected at the water table near the tanks and analyzed
using the mobile laboratory. If the soil gas is contaminated, a series of five in-situ
groundwater samples will be collected. The approximate areas where the in-situ
samples will be collected are indicated in Figure 4-7.

The soil gas and groundwater samples will be analyzed for BTEX compounds in the
field using the mobile laboratory. One of the in-situ groundwater samples will be split
and analyzed for aromatic VOCs, PAHs, and total and dissolved lead at the CH2M
HILL lab. The in-situ screening results will be reported in the RFI report, which will
include recommendations for future activities.

SWMU 16—Pesticide Storage Area (Bldg. 821)

No environmental sampling has been performed at this SWMU. The RFA reports that
rinsewater from the pesticide mixing tank was discharged to the ground in this area
(Kearney, 1989). Four soil samples from a depth of 1 to 2 feet will be collected adja-
cent to the pesticide shop (Bldg. 821). Samples will be collected based on visual signs
of contamination; however, lacking such signs, sampling locations will be distributed
evenly over the 300 square foot storage area. The soil samples will be analyzed for
the Appendix IX chlorinated pesticides, organophosphate pesticides, and herbicides.
Copper, lead, and arsenic will also be analyzed in two of the samples. Recent reviews
of site history and RFA data by NAS Oceana personnel have revealed that pesticides
have also been used at a pesticide storage area near the golf course. The sampling
program at the Building 821 area will be repeated at the golf course pesticide area
once the storage area has been identified more precisely. The proposed soil sampling
locations near Building 821 are shown by Figure 4-8. Results from both areas will be
reported in the RFI report under SWMU 16.
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SWMU 18—Hazardous Waste Storage Area (Bldg. 204)

No environmental sampling has been performed at this SWMU, which has an area of
50 to 100 square feet. The assumed location of this SWMU is the hazardous waste
storage area at Building 201. Two locations will be sampled at this area. One sample
will be collected from 0.5 feet to 1 foot at each location with a hand auger. The two
samples will be submitted for analysis of Appendix IX parameters. The proposed
sample locations are shown in Figure 4-9.

SWMU 19—Waste Oil Storage Area (Bldg. 541)

No environmental sampling has been performed at this SWMU which is located behind
the Citco Gas Station. The area was formerly used for waste-oil storage in the area
adjacent to the area used for old tire storage. One location will be sampled at this site.
The proposed sample location is shown in Figure 4-10. The samples will be collected
from 0.5 feet to 1 foot and 2 to 3 feet and screened using an HNu photoionization
detector as well as odor and visual signs of contamination. Samples will be collected
with a hand auger. The sample with the highest observed contamination will be sub-
mitted for analysis of VOCs, PAHs, TPH, and lead.

SWMU 20—Waste Motor Oil Storage Area (Bldg. 543)

No environmental sampling has been performed at this SWMU which is located at the
Auto Repair Hobby Shop. The area used for waste-oil storage is the area to the north
of Building 543 and the asphalt paving. Four locations will be sampled at this area.
The proposed locations of the soil samples are shown in Figure 4-11. Samples will be
collected at depths of 0.5 feet to 1 foot and 2 to 3 feet with a hand auger at each loca-
tion and screened using an HNu photoionization detector as well as odor and visual
signs of contamination. The sample with the highest observed concentration at each
location will be submitted for analysis of PAHs, VOCs, TPH, and lead.

SWMU 21—Transformer Storage Yard (Bldg. 830)

No environmental sampling has been performed at this SWMU. This unit consists of
two separate areas behind Building 830. Building 830 is used for storing old electrical
transformers. One area is 30 feet by 15 feet and the other area is 80 feet by 10 feet.
At the time of the RFA, two transformers were leaking electrical oil onto the ground
(Kearney, 1989). Soil samples will be collected at six locations in the larger area and
four locations in the smaller area. Sampling will focus on areas with staining and
stressed vegetation. Proposed locations are shown in Figure 4-12. Soil samples will be
collected at each location from depths of 0.5 feet to 1 foot. Ten samples will be sub-

mitted for analysis of PCBs. One TPH sample will also be collected from each of the
two areas. ’
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SWMU 22—Construction Debris Landfill

No environmental sampling has been performed at this SWMU. Three shallow moni-
toring wells, approximately 25 feet deep, will be installed along the edge of the landfill
nearest the wetlands. A fourth monitoring well will be installed at a location that is
believed to be upgradient on the other side of the landfill. Groundwater samples from
three of the wells will be collected and analyzed for VOCs, semi-volatiles, total metals,
dissolved metals, and pesticides and PCBs. One downgradient sample (22-MW2) will
be analyzed for Appendix IX parameters. The proposed locations of the wells are
shown in Figure 4-13.

SWMU 23—Bowser, Building 830

There has been no environmental sampling at this SWMU. Waste oil generated by
equipment maintenance activities was accumulated in a mobile 500-gallon bowser
located next to Building 830.

Two soil samples will be collected from under the asphalt in the area where the bowser
was parked. Proposed locations of the soil samples are shown by Figure 4-14. Samples
will be collected from a depth of 0.5 feet to 1 foot below the bottom of the asphalt with
a pick and a hand auger. Samples will be analyzed for VOCs, PAHs, metals, and TPH.
After the samples have been collected, the hole will be repaired with an asphalt patch.

SWMU 24—Bowser, Building 840

No environmental sampling has been performed at this SWMU. Waste solvents and
oils generated at the equipment maintenance garage in Building 840 were hand-carried
and poured into the bowser located next to the building. Two soil samples will be
collected from the area where the bowser was parked. Proposed locations of the soil
samples are shown in Figure 4-15. Samples will be collected from a depth of 0.5 feet
to 1 foot below ground surface with a hand auger. Samples will be analyzed for VOCs,
metals, PAHSs, and TPH.

SWMU 25—Inert Landfill

The Inert landfill is an unlined borrow pit used as a source of grading materials during
the construction of State Route 44. The pit was allowed to fill with water, and before
its access was restricted, the local community used the pit as a dump. NAS, Oceana,
has since used the pit for disposal of inert solid waste, principally concrete and other
construction material. The depth of the pit is unknown.

Two surface water samples and three sediment samples will be collected. One surface
water and two sediment samples will be analyzed for VOCs, semi-volatiles, total metals,
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pesticides, and PCBs. The remaining surface water and sediment sample will be analy-
zed for Appendix IX parameters. This information, together with the depth measure-
ments of the pond, will provide information on shallow groundwater. A map of the
pond was shown in Chapter 2 (see Figure 2-25).

Sample Collection Procedures
Monitoring Well Installation

Groundwater samples will be collected from monitoring wells installed in previous
investigations and from those installed during the RFI. The discussion below focuses
on the drilling methods, construction materials, and well development procedures for
the monitoring wells.

Drilling Methods

Boreholes for the shallow monitoring wells will be drilled using a minimum 6-inch-
inside-diameter (ID) hollow-stem augers. The drilling will be performed by either a
truck or trailer-mounted drilling rig, except possibly at SWMU 1 and SWMU 15 where
an ATV-mounted rig will likely be required. During drilling, 18-inch split spoon sam-
ples will be collected on 5-foot intervals. The sediment lithology and geotechnical char-
acteristics will be recorded, as will other observations such as apparent depth to water,
moisture content, and drilling resistance. The boreholes will be advanced to approxi-
mately 25 feet below the ground surface, or approximately 15 feet below the water
table. Ten-foot segments of screen will be installed from approximately 5 to 15 feet
below the apparent water table, using 2-inch 0.010-slot threaded PVC casing and
screen. The monitoring wells will be constructed inside the augers which will be raised
progressively as soil, bentonite, and grout are added to the borehole. Drill cuttings will
be placed in metal drums, which will be sealed and labelled.

Boreholes for the deep monitoring wells will be drilled in two stages. Hollow-stem
augers will be used to drill to the top of the Yorktown Aquifer at a depth of approxi-
mately 35 feet. The Yorktown is described locally as a silty sand rich in shell fragments
and overlain by a distinct layer of blue-green marine clay. If a confining layer (as
determined by lithology, e.g., clay or silty clay of relatively low permeability) is encoun-
tered above the Yorktown, the permanent casing will be installed through the overlying
shallow aquifer. If a confining layer is not encountered, then drilling will continue until
the borehole is advanced a minimum of 20 feet into the Yorktown, using either hollow-
stem augers or air rotary drilling technique. Typical construction diagrams for the
shallow and deep monitoring wells are shown in Figures 4-16 and 4-17.
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Construction Materials

The monitoring wells will be constructed of 2-inch ID Schedule 40 PVC well pipe and
screen. The screen length will be 10 feet with 0.01-inch slots. At most of the SWMU,
the top of the screen will be placed approximately 5 feet below the apparent water
table in the shallow wells and a minimum of 10 feet into the Yorktown in the deep
wells. Screen placement is designed to determine whether dissolved contamination is
migrating away from the SWMU. Concentrations from wells screened near the water
table can also be used to judge whether floating free product is present above the
water table. At SWMU 1, where fuels were disposed, the screens will be placed across
the water table to intercept possible floating free product hydrocarbons and, therefore,
will be 15 feet in length. All well piping and screen will be joined by threaded, flush-
joint connections; no glues or solvents will be used in well construction. The annular
space between the well and the borehole will be backfilled with No. 1 clean sand
throughout the screened interval; this sand pack will extend to approximately 2 feet
above the screen. Past lithologic analysis of sediments within the screened zone sug-
gests that the combination of No. 1 sand and 0.01-inch slots will filter out the sediments
effectively. A bentonite seal with a thickness of two feet will be placed above the sand
pack. The remaining annular space will be grouted to the surface with a cement/
bentonite mix with approximately 4 Ibs of powdered bentonite per bag of cement. The
grout will be added to the annulus using a tremie pipe with a side-flow outlet if the
depth to bentonite is greater than 4 feet. A steel protective casing will be set into the
grout. The casing will have a locking cap to restrict access to the monitoring well.

The wells will be completed above grade with a 3- to 3.5-foot diameter concrete pad
and four guard posts except those wells installed in high vehicle traffic areas. In these
areas, the wells will be completed below grade with flush-mounted steel covers for
protection.

Well Development

Following construction, each well will be developed to remove residual fine-grained
material from around the sand pack. All development equipment will be decontami-
nated prior to use in each well. Well development will be accomplished by first surging
water into and out of the screened portion of the well with a surge block. Following
this step, the wells will be pumped to remove sediment that has entered the well during
surging. The discharge will be monitored to detect a reduction in the turbidity of the
purge water with successive surge and pump cycles. The wells will be pumped until the
discharge water is determined to be relatively free of suspended solids. The wells will
be pumped using either a submersible pump, a vacuum pump, or a positive displace-
ment pump. Development water will be contained in cases that pose an unacceptable
risk to human health and the environment.
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Groundwater Sampling

The following paragraphs describe the groundwater sampling procedures for sampling
from monitoring wells that will be implemented.

Measurement of Static Water Level Elevation

Measurements of static water level elevations are used to calculate water volumes in
the well. They are also used to determine groundwater hydraulic gradients, which in
turn can be used to predict groundwater flow directions and velocities. Water-level
measurements will be recorded to the nearest 0.01 foot using electronic probes.

Purging

Standing water will be purged from the well, to allow sampling of groundwater directly
from the aquifer. The deep wells will be purged using an internal air displacement
pump; a positive displacement bladder pump will be used to purge the shallow moni-
toring wells. The pump will be decontaminated between each well in accordance with
EPA-approved procedures outlined in this chapter and Section 5 of the DCQAP in
Appendix A. The purge pump intake will be placed in the monitoring well approxi-
mately at the top of the screened interval. The purging procedure will be as follows:

. Calculate the volume of water in the well.

. If free product, either DNAPL or LNAPL, is present, its thickness will be
measured using an electronic interface probe. This probe is based on an
audible signal and includes a precisely-ruled measurement tape. Free
product, if present, will be sampled using a disposable bailer.

. Start the pump and collect the discharge in a graduated container for
volume measurements. Measure the following field parameters after
each well volume of purged water or after the well has recharged from
being pumped dry: pH, specific conductivity, and temperature.
Calibrated electronic meters will be used to measure parameters. An in-
line parameter measurement box will be used. Sampling will occur after
the parameters have been stable to within 10 percent for at least three
well volumes, or until the well has been purged dry. If the water level
falls below the pump intake, the pump will be lowered 2 or 3 feet.
Parameter measurements and well volumes will be recorded in the log
book. If the well goes dry before three volumes are obtained, sampling
will occur when the well has recovered sufficiently to collect the volume
needed.

4-44 -



0C-00011-03.08-06/01/92

. In shallow wells, purging and sampling will be performed with the same
positive displacement bladder pump. The effective flow rate of this
pump is approximately 1 liter per minute or less. In deep wells, purging
with the internal air displacement pump will continue until parameters
are stable for three well volumes. The effective rate of this pump is
approximately 1 gpm or less. Because most deep screens will be 20 to 40
feet below the water surface, cascading down the screen is not expected.
Deep sampling will be done with the positive displacement pump after
the parameters have restabilized to the values recorded during purging.

. Purge water will be contained in cases that pose an unacceptable risk to
human health or the environment.

Sample Collection

Groundwater samples will be collected from all of the monitoring wells using a sub-
mersible bladder pump, except free products wells, which will be sampled with a dis-
posable bailer. Sampling will generally proceed from lowest to highest contamination
zones within each SWMU area. Sampling will be from the top of the screened zone.
The pump rate will be adjusted according to the sample being collected. When VOC
samples are being collected, the pump discharge will be adjusted using valves on the
control box to achieve a flow rate low enough to fill the VOC bottles without aerating
the sample (approximate flow rate of 100 ml/min). The VOC bottles will be checked
for air bubbles, and refilled if any bubbles are present. Samples collected for the analy-
sis of other parameters will not require flow rate adjustments. Samples collected for
metal analysis will be field-filtered prior to preservation. Metal samples will be filtered
through a disposable 0.45-micron filter. An unfiltered total metals sample will also be
collected. Sample collection details not specified here will generally conform to
descriptions set forth in Section 5 of the DCQAP. At the Site 1 well sampled for free
product, the bailer will be lowered to the bottom of the well to sample possible
DNAPL contamination.

Surface Water Sampling

Surface water samples will collected by dipping clean sampling containers directly into
the surface water to be sampled. Samples will be collected from 5 cm below the water
surface. The VOC samples will be collected first so that the sampled water is as undis-
turbed as possible. The VOC samples will be collected with as little agitation as pos-
sible. Other samples will then be collected in the appropriate containers supplied by
the laboratory. If the water is too shallow for the larger bottles, samples will be col-
lected by repeated filling of a smaller sampling container and transferring to the larger
sample bottle. Sampling will proceed downstream to upstream locations.
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Sediment Sampling

Sediment samples will be collected directly below the point where surface water sam-
ples were obtained. Selection of sampling instruments will depend on the depth of the
sediment surface. At locations where the surface water is less than 5 feet deep, a
decontaminated stainless steel hand auger will be used to obtain sample material. The
auger head type (sand, clay, peat) will be selected according to the type of sediment
encountered. At locations where the sediment surface is more than 5 feet deep, a
Ponar dredge will be used to trap and retrieve sediments to the surface. The Ponar
dredge consists of two stainless steel, spring-loaded jaws that re-set against a retracting
pin. The impact of the dredge on the sediment surface releases the pin allowing the
jaws to close, trapping up to 30 ounces of soft sediment. The dredge and sample mate-
rial are retrieved to the surface on a rope. Sediment sampling will proceed from down-
stream to upstream locations.

VOC samples will be collected immediately upon retrieval from the hand auger or
dredge. Remaining sample material will be homogenized in a decontaminated stainless
steel tray. Sample bottles will then be filled with homogenized sediment.

Soil Sampling

Most soil samples will be collected from a depth of 1 to 2 feet using a stainless steel
hand bucket auger. Actual sampling depths are specified in the individual site sections
in this chapter. The samples will be transferred from the auger to the sample con-
tainers with as little disturbance as possible, using stainless steel implements. In areas
where soil samples are to be collected from locations below concrete or asphalt, the
latter will be cored or hammered prior to collecting the sample. At Site 1, deep bor-
ings will be collected by split spoon sampling inside smail diameter hollow stem augers
or by using the Geoprobe® sampler as described in the drilling methods section.

In-Situ Groundwater Sampling

In-situ grab samples of groundwater will be collected by driving an approximate
l-inch-diameter drive point to 10 feet below the water table. A slotted drive point tip
will allow groundwater to migrate into the drive point shaft. The groundwater will then
be extracted and analyzed by the field laboratory. The small hole will be backfilled, if
appropriate, upon removal of the drive point.

Sample Preservation and Handling

In the time between sample collection and laboratory analysis, the concentration and
distribution of constituents in the sample could be altered by contamination, reaction,
degradation, volatilization, sorption, and other processes. Sampling and handling pro-
cedures specify the type of container to use for specific analyses, proper temperature
control, pH control, any chemical addition to minimize changes in the concentration or
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distribution of constituents, and maximum acceptable sample holding times between
collection and analysis. The sample handling and analytical methods will conform to
EPA document SW-846, Test Methods for Evaluating Solid Wastes (EPA, 1986b). All
field samples will be shipped within 24 hours of collection by overnight Priority 1 air
express so they will reach the laboratory within their respective holding times. Further
details of these processes are presented in the DCQAP (Appendix A).

Hydraulic Conductivity Tests

In-situ hydraulic conductivity tests will be performed at six wells at Site 1. In general,
each well tested is subjected to a rapid (in theory, instantaneous) drop or rise in water
level. The subsequent change in the water level is then recorded on a datalogger until
the water level has recovered to near the original static elevation. The water-level data
are then input to formulas, the solutions of which are approximate values of hydraulic
conductivity. The results will be analyzed according to the method of Bouwer and Rice
(1976), or Cooper et. al. (1967).

Decontamination Procedures
Sampling Equipment

To prevent cross-contamination between samples, sampling equipment (pumps, bailers,
spatulas, split spoons) will be cleaned using the following method:

Wash and scrub with non-phosphate detergent.
Rinse with 10 percent methanol solution.

Rinse with a 10 percent hexane solution

Rinse with tap water.

Rinse with distilled/deionized water.

Air dry thoroughly.

Wrap in aluminum foil, shiny side out, for transport.

AN ol

To prevent cross-contamination between wells, all drilling equipment introduced into
the boreholes, well screens, and casing materials will be thoroughly cleaned with high-
pressure hot water after use at that site. Thick accumulations of drill cuttings will be
removed from the equipment before decontamination; this soil will be contained.
Wastes derived from the drilling boreholes will include drill cuttings, drilling fluid, pro-
tective clothing, and other contaminated materials.

During decontamination, drilling equipment and tools will be placed on plastic sheeting
on the ground after the main thickness of soil has been removed and placed in con-
tainers at the borehole. Soil residues on the equipment will be washed off with the
jetted hot water and will settle onto the sheeting. A cloth will be placed downslope
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from the equipment to trap suspended solids. Rinse water will be allowed to run
through the cloth and off the sheeting and will not be contained. All sheeting, cloth,
and soil residues from the decontamination at each well site will be contained and
sealed in labelled drums. The decontamination of drilling equipment from each well
will be done within a 50-foot radius of each well or, in the case of Site 1, in the area
west of the unpaved access road, so as to be upgradient from the disposal pit area.
The decontamination area will be different for each well, the intention being to avoid
concentrating the estimated 30-50 gallons of rinse water per well in one location. This
rinse water is assumed not to be a RCRA hazardous waste.

No drilling, sampling, or excavation wastes will be removed from the site. Drill cut-
tings, cloth, decontamination sheeting, and protective clothing will be drummed. These
wastes will be stored temporarily at each site and will be handled as part of the final
remedy at each site.

Drums will be labeled according to contents and assembled at a central secure area
adjacent to each SWMU following drilling. Drum lids will be secured with lug bolts.
To determine the hazardous nature of drum contents, several representative samples
may be collected from each group of drums and submitted for analysis.

Personnel

Onsite personnel will follow the procedures outlined below at the designated decontam-
ination area prior to leaving the work site: (1) drop equipment; (2) remove and dispose
of boot covers; (3) wash boots; (4) wash and remove outer gloves; (5) remove and
dispose of inner gloves; (6) remove boots; (7) remove SCBA or APR; (8) wash and
rinse facepieces; (9) remove and dispose of inner gloves; (10) wash hands and faced.
Cleaning liquid will be 0.5 pounds of trisodium phosphate and sodium carbonate (1:1)
mixed with 1 gallon of water, followed by a fresh water rinse. SCBAs or APRs will be
washed in MSA sanitizer, rinsed in water, or cleaned with MSA wipes.

WDCRS547/046.51
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Chapter 5
Data Management Plan

The data management plan details the procedures for inventory, control, storage, vali-
dation, evaluation, and presentation of data during the RFI at NAS, Oceana.

A large variety of technical data will be generated during the course of the RFI. A
data management program will be designed so that the integrity of the data is main-
tained and can be used in any future related or nonrelated study. Project tracking data,
schedules, progress reports, and field notes will be maintained to monitor, manage, and
document the progress of the RFL.

Dafa Record

Data from past investigations and from the RFI will be compiled and summarized in
tables.

The following information will be included in the tables:

Sample location number

Date of each sample

Parameters measured

Results of analyses or measurements
Reporting units

Explanatory footnotes

L] & L] @ ® ®

All incoming data and reports will be logged and dated. All information generated
from field activities will be documented on appropriate forms, including the following:

Boring logs
Chain-of-custody record
Field books

Location sketch
Photograph log

Sample container inventory
Telephone conversation log

e o & & o e o

Incoming documents will be filed. If distribution is required, the appropriate number
of copies will be made and distributed to project personnel. In addition, all notes from
project meetings and telephone conversations will be filed along with other project
documents. '
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Data Validation

Data validation entails a review of the quality control (QC) data and the raw sample
data to verify that the analytical laboratory has-operated within the required control
limits, the analytical results are correctly transcribed from the instrument readouts, and
which, if any, natural samples are related to any out-of-control laboratory QC samples.
The objective of the data validation is to identify any qualitative, unreliable, or invalid
laboratory measurements. If anomalies are discovered while reviewing laboratory data,
the validation contractor will require additional written documentation from the labora-
tory as necessary. ‘

The data validation process consists of a review of the following: laboratory holding
times, instrument tuning and calibration, blanks, field duplicates, surrogate recovery,
matrix spike/matrix spike duplicates, internal standards performance, system perform-
ance, and reported detection limits.

The laboratory responsible for analyzing the samples will send the analytical data to the
validation contractor who will validate the analytical data using EPA protocols, (Labo-
ratory Data Validation Functional Guidelines for Evaluating Organics and Inorganics
Analyses and U.S. EPA Region Il Functional Guideline Modifications), and data valida-
tion procedures reported in Sampling and Analysis Quality Assurance Requirements for
the Navy Installation and Restoration Program. Region III will be contacted to verify
that the most current version is being used before conducting the data validation.

Facility Maps

A number of sitewide and SWMU-specific facility maps will be generated from the
RFI. The following maps will be included in the RFI reports, as appropriate:

Topographic map of entire facility

General base map describing important facilities and potential receptors
Study area maps

Site-specific ecosystem maps

Sampling and field measurement location maps

Cross section maps

Structure contour map of several important hydrogeologic units

Spyder maps of spatial distribution of contaminant concentrations
Isopach maps

L] [ ] L [ ] [ ] L * L ®
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Tabular Displays
Tables will be used to display a wide variety of data including the following:

Analytical data summaries
Well construction information
Well development information
Survey information

Hydraulic conductivity data

® o L] * o

Graphical Displays

Data that can be analyzed spatially or with time will be displayed in graphic form.
Some of the figures anticipated for the RFI include:

Cross sections

. Hydrographs of tidal data
. Hydrographs of monthly water level data
. Contaminant concentrations versus depth
. Flownets

WDCR544/027.51
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Chapter 6
HEALTH AND SAFETY PLAN

This plan will be kept onsite during field activities and will be reviewed and updated as
necessary. This plan adopts, by reference, the standards of practice (SOP) contained in
the CH2ZM HILL Waste Management and Industrial Processes Discipline Health and
Safety Manual, Volumes 1 and 2, and other applicable CH2M HILL SOPs as appropri-
ate. The Site Safety Coordinator (SSC) is to be familiar with these SOPs. In addition,

' a Aante mranaditeac anndainad fn tha sgacl smlam £ thin cmenliaa
this plan adopts procedures contained in the work pian 101 in€ project.

1.0 PROJECT INFORMATION AND DESCRIPTION

CLIENT: Atlantic Division, NAVFACENGCOM PROJECT NO:
WDC32160.A0.01

PROJECT MANAGER: Doug Dronfield

SITE NAME: Naval Air Station, Oceana OFFICE:

SITE ADDRESS: Oceana, Virginia Reston, Virginia

DATE HEALTH AND SAFETY PLAN PREPARED: June, 1992
DATE(S) OF INITIAL VISIT: 1986

DATE(S) OF SITE WORK: Summer 1992

SITE ACCESS: Controlled by gates, security patrols

SITE SIZE: 5,000 acres

SITE TOPOGRAPHY: Flat

1.1  Facility Description

The NAS Oceana is a 5,000-acre complex in Virginia Beach, Virginia (see Site
Map, Attachment A). The base employs 11,000 people and primarily maintains
and operates facilities to support Naval aviation. Altitudes range from about 5
to 25 feet above mean sea level. Windy conditions are common. Drainage from
the NAS is aided by a system of canals which direct surface runoff off base to
nearby lakes or streams.

The water table aquifer (Columbia Group) occurs near ground surface in the
area and extends to a depth of 20 to 25 feet. Some limited use of the shallow
aquifer for water supply may occur. Near Oceana the underlying Yorktown
Formation is used for potable supply. The Yorktown Formation extends from
approximately 20 to 150 feet below land surface.

Nineteen Solid Waste Management Units (SWMUs) have been identified as
having known or potential environmental releases and will be investigated in this
study. Some SWMUs have been combined for the RFI due to their proximity to
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each other, leaving the number of areas to be invéstigated at 17. Each site is
described briefly below:

. SMWU 1, West Woods Oil Disposal Area is located near abandoned
Runway 9 on the west side of the NAS. Waste oil, fuel, and other air-
craft maintenance chemicals were disposed here from the mid 1950s to
the late 1960s. An estimated 100,000 gallons of these liquid wastes were
disposed in the 25-foot diameter pit. Oil displaced by flood waters in the
late 1960s contaminated properties off base; therefore, the pit was filled

~in with soil.  Possible wastes deposited in the pit include fuels (JP-5,
JP-3, and AVGAS), oils, PD 680, paints, and various stripping and
degreasing agents, including trichlorofluoromethane, benzene, toluene,
and naphtha. A drainage ditch is located 250 feet away, downgradient.
Chemicals found in the groundwater during previous investigations
include PCBs, TPH, oil and grease, and total xylenes. Chemicals found
in the sediment/surface water include TPH, Methylene Chloride, and
methylethyl ketone (MEK).

. SWMU 2b, Line Shack Oil Disposal Area is located near Buildings 130
and 131. The buildings, constructed in 1963, were used as aircraft main-
tenance and cleaning stations. According to the IAS, until the early
1980’s, waste oils and cleaning chemicals were deposited onto the ground
adjacent to the buildings. Chemical data from previous investigations
indicated that chlorinated hydrocarbons such as vinyl chioride (VC) and
trichloroethylene (TCE), among others, were present in the groundwater.
Surface water from a nearby drainage ditch showed elevated concentra-
tions of total petroleum hydrocarbons (TPH) and volatile organic
compounds. Soils sampled at this SWMU revealed the consistent pres-
ence methylene chloride and acetone, as well as the presence of other
compounds such as MEK (2-butanone), carbon disulifide, and trichloro-
ethylene. Other wastes of concern include oil, hydraulic fluid, PD 680,
and aromatic hydrocarbons (naphtha, benzene, toluene, phenol, and
derivatives) which are or have been commonly used in aircraft main-
tenance for lubrication, paint stripping, and grease removal.

. SWMU 2c, Line Shack Oil Disposal Area is adjacent to building 400 and
bounded by buildings 301, 401, and 404. These structures, built in 1963,
were used for aircraft maintenance and cleaning. Various chemicals were
poured directly onto the ground surface until the early 1980’s when the
area was covered with concrete, (RGH, 1984). Contaminants found in
the groundwater at this site include 1,2-DCE, TCE, VC and TPH. Other
wastes of concern include oil, hydraulic fluid, PD 680, and aromatic
hydrocarbons (naphtha, benzene, toluene, phenol, and derivatives) which
are or have been commonly used in aircraft maintenance for lubrication,
paint stripping, and grease removal.

6-2
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SWMU 2d, Line Shack Oil Disposal Area consists of the area in the
immediate vicinity of building 125. The building was also used for aircraft
maintenance and cleaning and was constructed in 1963. The sail sur-
rounding the building was found to be. saturated to a depth of approxi-
mately six feet (RGH,1984). Previous investigations showed that DCE,
DCA, TPH and total xylenes were present in the groundwater.

SWMU 2e, Line Shack Oil Disposal Area located between Line Shack
109 and Hangar 23, and the Hazardous Waste Storage Area at Hangar 23
have been grouped together as an area of concern in the May 1991 Con-
sent Order from the EPA due to their close proximity and will be consid-
ered as such.

Line Shack 109, built in 1963, was used for aircraft maintenance and
cleaning, and has been identified as an area where waste chemicals have
been discarded onto the ground surface. During previous investigations,
TPH was found in soil and groundwater samples taken in this area.
Other wastes of concern are oil, hydraulic fluid, PD 680, and aromatic
hydrocarbons (naphtha, benzene, toluene, phenol, and derivatives) that
are or have been commonly used in aircraft maintenance for lubrication,
paint stripping, and grease removal.

The area adjacent to Hangar 23 is currently used as a less than 90 day
hazardous waste storage area for approximately five to ten drums. The
storage area is fenced in and is locked. Hazardous waste at NAS Oceana
includes double bagged oil cans, paint cans, and oily rags; and drums of
oil, paint thinner and paint remover. In addition, jet fuel, solvents, asbes-
tos, PD 680, hydraulic fluid, freon, neutralized battery acid, and electric
coolant oil were also stored at this SWMU.

SWMU 11, Fire Fighter Training Area. This site is an area on aban-
doned Runway 18-36 on the west side of the base, where waste fuels are
burned to train fire fighters. The general area has been used since the
early 1960s. Until the mid 1970s, fires were set by pouring waste petro-
leum, oils, and lubricants (POLs) and other hazardous wastes (paints,
thinners, strippers, PD 680, naptha, trichlorotrifluoroethane) amounting
to 7,500 gallons per year directly on the runway. More recently, fires of
about 50,000 gallons per year were set in an earth-bermed circle con-
structed to contain the fires and prevent loss of unburned POLs. The
Fire Prevention Branch monitors the level of liquid in the pit and pumps
out the water phase when the unburned fuel floating on the water
threatens to overtop the berm. In 1986, a new fire fighting ring was
constructed. It is connected directly to an oil/water separator which, if
properly maintained, should further safeguard against loss of POL and
contamination of the groundwater. Chemicals detected in the soil at this
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SWMU include lead, TPH, methylene chloride. TPH was also detected
in the groundwater.

SWMU 15, Abandoned Tank Farm. is located north of Runway 23R and
east of the old CPO club at North Station. Two concrete 50,000 gallon
tanks (G-5,G-6), numerous smaller above ground tanks (RGH, 1984), one
500,000 gallon above ground storage tank (G-9) and at least two buried
lines exist at the Abandoned Tank Farm. Tank G-5, and G-6, originally
were used to store aviation gas. They were emptied when the North Sta-
tion was decommissioned. G-5 was later used to store waste oil and fuel
which may have included PD 680, naptha, and chlorinated and aromatic
hydrocarbons, such as dichlorodifluoromethane, toluene, benzene, and
their derivatives. According to IAS G-5 is no longer used to store waste
oils but may contain approximately 5,000 gallons of oil. Leakage from
the tanks and underground lines have also be reported at the abandoned
tank farm.

SWMU 16, Pesticide Storage Area is located at building 821, the pesticide
storage building. Rinse water from the pesticide mixing tank was dis-
charge directly to the ground around the building 821 between 1968 and
1982. About 2,000 pounds of active ingredients of various pesticides
were mixed at this site each year, though less than thirty pounds were
discharged directly to the ground not including equipment rinsing.
Pesticides used at this location include 2,4-D; 2,4,5-T;baygon heptachlor,
malathion, dursban, nibaryl, aldrin, chlordane, bromacil, warfarin, and
DDT (RGH, 1984).

SWMU 18, Hazardous Waste Storage Area, located near building 204, is
a small drum storage area. This hazardous waste storage area has
existed for at least ten years, and was in active use at time of the VSI
and soil staining was observed during the inspection. Materials typically
stored at this SWMU may include double bagged empty oil cans, paint
cans and oily rags; drums of oil, paint thinner, paint remover, jet fuel,
solvents, asbestos, PD 680, hydraulic fluid, freon, neutralized battery acid,
and electric coolant oil. The storage area is fenced and locked.

SWMU 19 and SWMU 20, Waste Oil Storage Areas, are located near
buildings 541 and 543, respectively. Waste oil stored in 55-gallon drums
were found at these SWMUs. Heavy soil staining and dead grass were
observed at both SWMUSs during the VSI. The waste oil, generated from
automotive and engine repair, may include waste motor oil, hydraulic
fluid, automatic transmission fluid, and solvents (RFA, 1988).

SWMU 21, Transformer Storage Yard, located behind building 830, is an
open yard used to store six used transformers (3.75 kw) on pallets. Two
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of the transformers were leaking electrical oil during visual inspection,
and dead vegetation was found downslope of the yard. Polychlorinated
biphenols (PCBs) may be present in the oil.

SWMU 22, Construction Debris Landfill, is located west of the intersec-
tion of South First Colonial Road and Oceana Boulevard. The unlined
landfill is approximately 0.5 acres and was in active use at the time of the
VSI. The age of the landfill is unknown, but was first discovered in 1986
(RFA,1988). The landfill may contain, but is not limited to, construction
debris, furniture, empty paint and paint thinner cans, tires and scrap
metal. Compounds associated with leachate derived from this SWMU
may be numerous and varied.

SWMU 23 and SWMU 24, Bowsers, are located near buildings 830 and
840, respectively. The 500 gallon bowsers are used to collect wastes
generated at each location. According to the RFA, SWMU 23 collects
waste motor oil. Approximately 1,500 to 2,000 gallons of waste oil are
generated each year, and are then transported to the Fuel Division
Storage Yard for transfer to storage tanks. Building 830 has been in use
since 1954, and may have generated wastes since that date. SWMU 24
collects waste motor oil and solvents generated during equipment mainte-
nance. The bowser is taken to the tank farm for disposal of the waste
(RFA, 1988). The building has been in use since 1972, and may have
generated wastes since then.

SWMU 25, Inert Landfill, located north of Potters Road, is approxi-
mately 26 acres in size. The unlined landfill was originally a borrow pit
for the construction of Interstate 44. After filling with water, the pit
became the local dump, and the property was purchased by NAS Oceana
in 1979. NAS Oceana then obtained a permit from the Virginia Depart-
ment of Health to use the borrow pit as a disposal for inert solid waste.
The contents of the debris deposited before 1979 is unknown.

SWMU 26, Fire Fighting Area, is a fire fighter training burn pit located
behind building 220, the fire station. It is a gravel covered depression
used for portable fire extinguisher training. Waste POL and fuel contam-
inated booms are placed in the pit and ignited. Visible staining was
observed in the pit area and extended to a nearby drainage ditch. The
ditch is broad and shallow and is not a confined space.
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Features and Unusual Features (water supply, telephone, radio, power lines, gas
lines, watermains, terrain, etc.):

Locations of buried utilities (electrical, telephone, steam lines, and jet fuel lines)
will be determined by the base prior to the beginning of drilling. These loca-
tions will be verified by CH2M HILL personnel using a metal detector. Avoid
overhead wires when erecting the drill rig mast. Ensure that base personnel are
aware of mast height and location to avoid conflict with low level take-off and
landing patterns. Drilling operations near the Line Shacks at Oceana may be
dependent on aircraft operations. Be aware of exhaust and noise from engine
static tests, engine runups, or taxiing aircraft. The crossing of active runways is

not anticipated. Air Operations (AirOps) can be reached at 433-2841.

Status (active, inactive, unknown):
Active military base.

History (worker or non-worker injury; complaints from public; previous agency
action):

NAS Oceana was commissioned in 1943. The NAS Oceana is a master jet base
intended to maintain and operate facilities to support Naval aviation. An Initial
Assessment Study (IAS) of the base was completed in December 1984 by
Rogers, Golden, and Halpern (RGH). The Round 1 Verification Step of the
Confirmation Study, completed in 1986, was conducted by CH2M HILL to
examine sites recommended by the IAS as needing further study. Other than
offsite migration of oil in flood waters at Oceana (West Woods Disposal Pit),
there have been no complaints or agency actions against the bases from disposal
operations.

No worker injuries or complaints from the public are known.
TASKS TO BE PERFORMED UNDER THIS PLAN

The purpose of the field work at Oceana NAS is to obtain the data identified in
the RFI workplan. The tasks to be performed under this task include: drilling
and installation of monitoring wells, groundwater sampling at new and existing
monitoring wells, -soil sampling, sediment sampling, and surface water sampling.

Soil borings will be hand augered at each sample location. The depth of each
boring will range from 6 to 18 inches. Sediment sample will be shallow samples,
except for SWMU 25 where a Ponar dredge will be used. No specific hazards
are associated with this dredge.



3.0

3.1

32

33

34

4.0

4.1

0C-00011-03.08-06/01/92

Groundwater samples will be collected with a bladder pump and surface waters
will be collected by dipping clean sampling containers directly into the surface
water.

HAZARD EVALUATION AND CONTROL
Known Chemicals of Concern

Table 1 lists the known site contaminants and their symptoms and effects of
acute exposure.

Heat and Cold Stress

Site personnel may be required to work in temperature extremes. Please refer
to Table 2 for guidelines for working in température extremes.

Physical (Safety) Hazards

Site personnel may be exposed to a variety of physical (safety) hazards. Refer
to Table 3 for a listing of these hazards, and engineering controls to abate them.

Hazards Posed by Chemical Substances Provided by CH2M HILL

In accordance with Virginia Hazard Communication regulations, Material Safety
Data Sheets are provided for the following chemicals brought to the work site by
CH2M HILL (Attachment B): Isobutylene (HNu calibration gas), pentane
(explosimeter calibration gas), isopropyl alcohol, TSP, methanol MSA sanitizer/
cleanser, nitric acid. The existence and location of these MSDSs must be dis-
closed to the client and any contractors or subcontractors in CH2M HILL’s
work area. '

SITE PERSONNEL

Team Organization

Team Member® Responsibility
Steve Brown/WDC Field Team Leader
April Lloyd/WDC Site Safety Coordinator, Level D
April Lloyd/WDC Site Safety Coordinator, Level C

Don Martinson/WCC Team Member
Mike Showalter/WDC Team Member
- Team Member

*Team members will be identified prior to RFI field activities.
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Table 1
KNOWN SITE CONTAMINANTS
Page 1 of 3
Highest Observed ) Photo Ionization
Known Contaminant Concentration in Groundwater PEL/TLV? IDLH Symptoms/Effects of Acute Exposure Potential
Vinyl chloride 2,000 ugh 1 ppm NL Weak, abdom pain, GI bleeding, hepatomegaly; pallor or cyan of 9.99
extremities; [carc]
1,2-Dichloroethane 47 ugh 1 ppm 1,000 ppm | CNS depres; nau, vomit; derm; irrit eyes, corneal opacity; [carc] 11.05
Benzene 5 ugh 1 ppm 3,000 ppm Irrit eyes, nose, resp sys; gidd; head, nau, staggered gait, (tg, 9.24
anor, lass; derm; bone marrow depres; [carc}
Toluene 3ugh 100 ppm 2,000 ppm | Fug, weak; conf, euph, dizz, head; dilated pupils, lac; ner, musc 882
ftg, insom; pares; derm
Ethyl benzene ’ 8 ug/l 100 ppm 2,000 ppm Irrit eyes, muc memb; head; derm; narco, coma 8.76
Pentachlorophenol 10 ugA 0.5 mg/m3 150 mg/m3 Irrit eyes, nose, throat; sneezing, cough; weak, anor, low-wgt, NL
sweat; head, dizz; nau, vomit; dysp, chest pain; high fever; derm
Napthalene 3 ugh 10 ppm 500 ppm Eye irrit; head; conf, excitement, mal; nau, vomit, abdom pain; 8.12
) irrit bladder, profuse sweal; jaun; hema, hemog, renal shutdown;
o derm
0
m-Xylene 84 ugfl 100 ppm 1,000 ppm Dizz, excitement, dron, inco, staggering gait; irrit eyes, nose, 8.56
throat; corneal vacuolization, anor, nau, vomit, abdom pain;
derm
(o-,p-)Xylcnes 84 ug/l 100 ppm 1,000 ppm Dizz, excitement, dron, inco, staggering gait; irrit eyes, nose, 8.56/8.44
throat; corneal vacuolization, anor, nau, vomit, abdom pain;
derm
Acetone 27 ugh 750 ppm 20,000 Irrit eyes, nose, throat; head, dizz; derm 9.69
ppm -

. 4-Methyl-2-pentanone 71 mg/kg 200 ppm 3,000 ppm | Narc, irrit eyes, skin, resp. 9.30
1,1,22- . 100 mg/kg 1 ppm skin 150 ppm Nau, vomil, abdom pain; tremor fingers, jaun, cnlarged tend 11.10
Tetrachloroethane liver; derm; monocy; kidney damage
bis(2-Ethylhexyl) 240 ug/ 5 ppm NL frr-skin NL
phthalate
Chlorobenzene 7 ugh 10 ppm 2,400 ppm 1 Irrit skin, eye, nose; drow, inco, in animal; liver, lung, kidney 9.07

damage
Chloroform 4 ugh 2 ppm 1,000 ppm | Dizz, mental dullness, nau, disorientation; head, ftg; anes; 11.42
hepatomegaly; irrit eyes, skin; [carc)

81 ower value of PEL or TLV listed.

26/10/90-80°€0-} LOOO'OO
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Table 1
KNOWN SITE CONTAMINANTS

Page 2 of 3
Highest Observed Photo Ionization
Known Contaminant Concentration in Groundwater PEL/TLV® IDLH Symploms/Effects of Acute Exposure Potential
1,2-Dichloropropane 47 ugl 75 ppm 2,000 ppm | Eye irrit; drow, li-head; irrit skin; [carc); in animals: liver, kidney 10.87
disease; skin irrit
1,2,3-Trichloropropane 24 ugh 10 ppm 1,000 ppm Irrit eyes, throat; CNS depres, liver inj; skin irrit; [carc} NL
2-Methylnaphthalene 7 ugh NL NL Irrit eye; head; conf; paus; vomit; abdom. pain; sweat; dermatitis 8.0
Lindane (BHC) 28 ugfl 0.5 mg/m3 1,000 Irrit eyes, nose, throat; head; nau; clonic convuls; resp difficulty; NL
-skin mg/m cyan, aplastic anemia; skin irril; musc spasm; in animals; liver,
kidney damage
2-Chloroaniline 99 ugN NL NL Head; weak; dizz; cyan; irrit eye 7.9
2,4,6-Trichlorophenol 1,900 ug/l NI. NL Irrit eyes, nose, throat; weak; mus. aches; tremors ~8.5
Dinitrotoluene 700 ug/ 1.5 mg/m3 200 mg/m3 Anoxia; cyan; anemia; jaun; [carc.] NL
-skin
2,4-Dinitrophenol 71 uA NI. NIL. Head; fever; lass; sweat; thirst; cough; breath. diffic. ~90
Iead 1,000 mg/kg 05 mg/m3 700 mg/m3 Weak, lass, insom; facial pallor, pal eye, anor, low-wgt, malnut; NL
constip, abdom pain, colic; anemia; gingival Icad line; tremor;
para wrist, ankles; encephalopathy, nephropathy; irrit eyes;
hypo-tension
44-DDT 24 mg/kg 1 mg/m3 Ca Pares tongue, lips, face; tremor; appre, dizz, conf, mal, head, ftg; NL
convuls; paresis hands; vomit; irrit eyes, skin; {carc]
4,4-DDD 4.0 mg/kg NI NL
4,4-DDE 3.8 mg/kg NL NL
Chlordane 4.9 mg/kg 0.5 mg/m3 500 mg/m3 Blurred vision; conf; ataxia, delirium; cough; abdom pain, nau, NL
vomit, diarr; irrity, tremor, convuls; anuria; in animals: lung,
liver, kidney damage
Heptachlor 0.8 mg/kg 0.5 mg/m3 700 mg/m3 In animals: tremors, convul, liver damage; [carc] NL
Dieldrin 3.6 mg/kg 0.25 mg/m3 450 mg/m3 Head, dizz; nau, vomit, mal, sweat; myoclonic limb jerks; clonic, NL
tonic convuls; coma; [carc]; in animals: liver, kidney damage
Lindane (BHC) 1.0 mg/kg 0.5 mg/m3 1,000 Irrit eyes, nose, throat; head; nau; clonic convuls; resp difficulty; NL
-Skin mg/m3 cyan, aplastic anemia; skin irrit; musc spasm; in animals: liver,
kidney damage

26/10/90-80°€0-+1000-00



Table 1
KNOWN SITE CONTAMINANTS
Page 3of 3
Highest Observed Photo Ionization
Known Contaminant Concentration in Groundwater PEL/TLV? IDLH ‘Symptoms/Effects of Acute Exposure Potential
Toxaphene 120 mg/kg 0.5 mg‘/m3 200 mg/m3 Nau, conf, agitation, tremors, convuls, unconscious; dry, red NL
skin; [carc]
Gasoline 890 mg/m3 NL Cough, conjunctiva irrit, conf, derm, blistering of skin, CNS
h depres, pulm. edema
Kerosene 100 mg/m3 NL Cough, nau, conf, drow, fever
Arsenic 2,000 mg/kg .01 mg/m3 100 mg/m3 Ulceration of nasal septum, derm, Gl disturbances; peri neur, NL
resp irrit, hyper pig of skin, [carc]
Notes:
NL = No limit found in reference materials.
IDLH = Immediately dangerous to life or health
TLV = Threshold limit value
Ca = Potential human carcinogen
o PEL = Permissible exposure limit
ot abdom = Abdominal depres = Depressant/depression  head = Headache lass = Lasstitude opac = Opacity
@ anes = Anesthesia derm = Dermatitis hemato = Hematopoietic li-head = Lightheadedness  para = Paralysis
anor = Anorexia diarr = Diarrhea hemog = Hemoglobinuria  low-wgt = Weight loss pares = Paresthesia
appre = Apprehension dizz = Dizziness inco = Incoordination mal = Malaise peri neur = Peripheral neuropathy
[carc] = Carcinogen drow = Drowsiness inj = Injury malnut = Malnutrition pig = Pigmentation
CNS = Central nervous  dysp = Dyspnea insom = Insomnia monocy = Monocytosis resp = Respiratory
system euph = Euphoria irrit = Irritation musc = Muscle sweat = Sweating
conf = Confusion fig = Fatigue irrity = lrritability narco = Narcosis sys = System
constip = Constipation Gl = Gastrointestinal jaun = Jaundice nau = Nausea tend = Tenderness
convuls = Convulsions gidd = Giddiness lac = Lacrimation ner = Nervousness vomit = Vomiting
cyan = Cyanosis weak = Weakness
Source:
Guide to Occupational Exposuré. American Conference of Governmental Industrial Hygienists (ACGIH). 1991. Cincinnati, Ohio.
Pocket Guide 1o Chemical Hazards. National Institute for Occupational Safety and Health (NIOSH). 1990. Department of Health and Human Services. [
POTENTIAL ROUTES OF EXPOSURE ﬂ
Dermal: Drilling, sampling l Inhalation: Drilling, sampling ] Other: "
WDCRS545/029.51

31 ower value of PEL or TLV listed.
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Table 2
HEAT AND COLD STRESS
GUIDELINES FOR WORKING IN TEMPERATURE EXTREMES
WHILE WEARING PERSONAL PROTECTIVE EQUIPMENT (PPE)

Temperature Work Cycle Rest Cycle Control Measures
<32°For 2 hrs 15 min Review cold stress in safety meeting. Rest in a warm area.
<5§5° F & raining Drink at least 8 ounces of warm non-caffeinated. non-
alcoholic beverage at each rest break. Schedule a mid-
day lunch break of at least 30 minutes in a warm area to
begin not later than 5 hours after startup.
72°t0 77° F 2 hrs 5 min Review heat stress in safety meeting. Take resting pulse
rate before beginning work. Drink 8 ounces of cool water
before beginning work, and 4 ounces at rest break. Have
ice available.
77° 10 82° F 2 hrs 5 min As above, but seated rest break. Monitor pulse rate.
(See below.)
82°10 87° F 60 min 15 min As above, but rest area to be shaded.
87° 10 90° F 60 min 15 min As above. Try to provide a shaded work area.
>9%0° F 30 min 15 min As above. Provide a shaded area with seats in the work
area for team members to use as needed. Try to resched-
ule work to avoid mid-day heat.

Above guidelines apply to unacclimated workers who wear PPE. Guidelines may vary for workers who do not weat PPE, or
who have become acclimated.

PULSE CRITERIA. Take resting radial (wrist) pulse at start of work day; record it. Measure radial pulse for 30 seconds as rest
period begins. Pulse not to exceed 110 beats per minute (bpm), or 20 bpm above resting pulse. If puise exceeds this criteria,
reduce work load and/or shorten the work cycle by one third, and observe for signs of heat stress. No team member is to
return to work until his/her pulse has returned to <110 bpm, or resting pulse +20 bpm.

SYMPTOMS AND TREATMENT OF HEAT AND COLD STRESS

Heat Stroke

Heat Exhaustion

Frostbite

Hypothermia

Red, hot, dry skin;
dizziness; confusion;
rapid breathing and
pulse; high body
temperature.

Pale, clammy, moist
skin; profuse sweating;
weakness; normal
temperature; headache;
dizzy; vomiting.

Blanched, white, waxy skin, but
tissue resilient; tissue cold and
pale.

Shivering, apathy,
sleepiness; rapid drop in
body temperature; glassy
stare; slow pulse; slow
respiration.

Cool victim rapidly
by soaking in cool
(not cold) water.
Get medical
attention
immediately!!

Remove victim to a
cool, air conditioned
place. Loosen
clothing, place head in
low position. Have
victim drink cool (not
cold) water.

Remove victim to a warm place.
Rewarm area quickly in warm
(not hot) water. Have victim
drink warm fluids--not coffee or
alcohol. Do not break any
blisters. Elevate the injured
area and get medical attention.

Remove victim to a
warm place. Have victim
drink warm fluids--not
coffee or alcohol. Get

medical attention.

WDCRS570/040.51

6-11 -
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Table 3

PHYSICAL (SAFETY) HAZARDS AND CONTROLS

Page 1 of 2

Hazard

Engineering or Administrative Controls

Flying debris/objects

Provide shielding and PPE.

Noise > 85 dBA

Noise protection and monitoring required.

Steep terrain/unstable surface

Brace and shore equipment.

Build-up of explosive gases

Provide 20 Ib A,B,C fire extinguisher and
ventilation.

Build-up of static electricity

No spark sources within 50 feet of an
excavation, heavy equipment, or UST removal.
Ground as appropriate.

Gas cylinders

Make certain gas cylinders are properly
anchored and chained. Keep cylinders away
from ignition sources.

High pressure hose rupture

Check to see that fitting and pressurized lines
are in good repair before using.

Electrical shock

Make certain third wire is properly grounded.
Do not tamper with electrical wiring unless
qualified to do so.

Suspended loads

Work not permitted under suspended loads.

Moving vehicles

Back-up alarm required for heavy equipment.
Observer remains in contact with operator and
signals safe back-up. Personnel to remain
outside of turning radius.

Overhead electrical wires

Heavy equipment (e.g. drill rig) to remain at
least 15 feet from overhead powerline for
powerlines of 50 kV or less. For each kV > 50
increase distance 1/2 foot. :

Buried utilities, drums, tanks,
and so forth.

Locate buried utilities, drums, tanks, etc. prior
to digging or drilling and mark location.

Slip, trip, fall hazards due to
muddy work areas -

Use narrow-gapped wood pallets or similar
devices in muddy work areas.

Back injury

Use proper lifting techniques, or provide
mechanical lifting aids.

6-12
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PHYSICAL (SAFETY) ’II?:IZCASRDS AND CONTROLS
Page 2 of 2
Hazard Engineering or Administrative Controls
Confined space entry Permit and safety plan required (reference
CH2M HILL SOP HS-17).
Trenches/excavations Make certain trench meets OSHA standard

before entering. All excavations > 5 feet deep
must be sloped or shored. Excavations > 4 feet
deep must have a ladder every 25 feet. If not
entering trench, remain 2 feet from edge of
trench at all times.

Protruding objects Flag visible objects.

WDCRS570/041.51
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Note: The SSC is to complete Form 533 (Attachment C) and return it to Liz
Veach/WDC at the end of the field work.

Employees listed above are enrolled in the CH2M HILL chemical protection
program (CPP) and meet the medical surveillance, 40-hour initial training, 3-day
on-the-job experience, and 8-hour annual refresher training requirements of
OSHA 29CFR 1910.120. Employees designated "SSC" have received 8 hours of
supervisor and 8 hours of instrument training and can serve as site safety coordi-
nator (SSC) for the level of protection indicated. There must be one SSC pres-
ent during any task performed in exclusion or decontamination zones with the
potential for exposure to safety and health hazards. Employees designated
"FA-CPR" are currently certified by the American Red Cross, or equivalent, in
first aid and CPR. There must be one FA-CPR designated employee present
during any task performed in exclusion or decontamination zones with the
potential for exposure to safety and health hazards. The "buddy system"
requirements of OSHA 29CFR1910.120 are to be met at all times.

The field team leader will lead all field efforts, including logistics and enforce-
ment of procedures described in the work plan. The site safety coordinator will
enforce the requirements of the health and safety plan, both in Levels C and D.
Drillers must present the Site Safety Coordinator with certification that workers
onsite have, by name, (1) been examined by a licensed physician within the past
12 months and determined to be medically capable of wearing a respirator and
performing the work and (2) been fit tested and trained in the use of the respi-
ratory equipment to be used onsite. Physician’s name and phone number must
be provided. Drillers must attend a site safety briefing led by the SSC prior to
work startup. Drillers must complete training required by 29 CFR 1910.120 and
must have a health and safety program.

Personal Protective Equipment Specification

Refer to Table 4 for the personal protective equipment (PPE) specification.
Monitoring Equipment

Please refer to Tables 5 and 6 for the monitoring equipment and calibration
specifications. Operation and calibration will follow manufacturer’s procedures.
Detection data will be recorded during all phases of work.

WORK PROCEDURES

Site Entry Procedures

Sign in at base command and review applicable base procedures, including com-
munications and emergencies. Post emergency telephone numbers. Locate

6-14 -
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Table 4
PERSONAL PROTECTIVE EQUIPMENT (PPE) SPECIFICATION

Task Level Body Foot Head Eye Hand Respiratory Other
Drilling, soil boring, soil D Long-sleeve Steel Toe, Shank Hardhat Safety glasses, goggles, Nitrite N/A Boot covers
sediment sampling, groundwater cotton coveralls Safety Boot available and face shield outer available
sampling operations no (polycoated available gloves, latex
respiratory hazard Tyvek for inner gloves
operations with
splash hazards)
Drilling, soil boring, soil C As above As above As above Face shield available As above APR, full face, Boot covers
sediment sampling, groundwater GMC-H available
sampling operations respiratory cariridges
hazard
Notes:
11he SSC shall specify hardhat areas
24 selection of rubber gloves shall be available as determined by SSC.
* Level D to be worn during all drilling, soil boring, soild/sediment sampling, and groundwater sampling tasks.
+ Level C to be worn when action-levels specified in Section 6.0 are exceeded.
=
REASONS TO UPGRADE OR DOWNGRADE LEVEL OF PROTECTION
Upgrade . Downgrade

» Request of individual performing task.

hazardous materials.

+ Change in work task that will increase contact or potential contact with

» Occurrence or likely occurrence of gas or vapor emission.
* Known or suspected presence of dermal hazards.
* Instrument action levels (Section 6.0) exceeded.

thought.

» New information indicating that situation is less hazardous than originally

» Change in site conditions that decreases the hazard.
» Change in work task that will reduce contact with hazardous materials.

WDCRS545/009.51

26/10/90-80'€0-+1000-20
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Table 5

MONITORING EQUIPMENT SPECIFICATION

ga

Monitoring Calibration
Instrument Task Action Levels Frequency Frequency
CGI: MS Model 260 | Drilling and soil 0-10% LEL  No explosion hazard Continuous Daily
boring 10-25% LEL Potential for hazard
>25% LEL  Explosion hazard; evacuate
02 Meter: MSA Drilling and soil 20.8% Normal oxygen content Continuous Daily
Model 260 boring <19.5% Oxygen deficient; evacuate
Photoionization Drilling, soil boring, | 0-1 ppmab Level D Every 15 min. in Daily
Detector (pid): soil, sediment, 1-5 ppm?® Level C breathing zone
HNU PI-101, 11.7EV | surface water, and >5 ppm Stop work; re-evaluate
groundwater
sampling
Benzene and Vinyl Drilling, soil boring, | Use Drager tube when HNU or OVA Every 15 min. in N/A
Chloride Drager soil, sediment, readings cxcced 1 ppm in breathing zone. | breathing zone
Tube surface walter, and
groundwater >1 ppm Stop work; re-cvaluate
sampling
Flame lonization Drilling, soil boring, | 0-1 ppm®® Level D Every 15 min. in Daily
Detector (FID): soil, sediment, 1-5 ppm?*P Level C breathing zone
OVA-128 surface water, and >5 ppm Stop work; re-cvaluate
groundwater '
sampling
Dust Monitor; Mini- | Drilling, soil boring, | 0-1 mg/m*®  Level D Continuous Zero meter daily
ram soil sampling >1 mg/m*®  Level C

Notes:

1. ab = above background
2. Use either PID (HNU) or FID (OVA). Both not needed.

WDCR620/041.51

26/10/90-80°€0-1+1000-00
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Table 6
CALIBRATION SPECIFICATION
Instrument Gas Span Reading Method
PID: HNU, 10.2 | 100 ppm 9.8 £ 20 55 ppm 1.5 I/m reg
ev probe isobutylene T-tubing
0.25 /m reg
direct tubing
PID: HNU, 100 ppm 50=x20 68 ppm 1.5 Vm reg
11.7 ev probe isobutylene T-tubing
0.25 l/m reg
direct tubing
FID: OVA-128 | 100 ppm 3015 100 ppm 1.5 I/m reg
methane T-tubing
CGI: MSA 260, | 0.75% pentane N/A 50% LEL 1.5 /m reg direct
261, 360, or 361 + 5% LEL tubing

WDCR620/042.51
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nearest available telephone. Set up decon. Hold initial site safety briefing on
first day and daily site meetings prior to work startup. Identify exclusion zones,
contaminant reduction zones, support zones. Designate at least one vehicle for
emergency use and keep a copy of the Health and Safety Plan in that vehicle.
Special permission will be needed to enter the Line Shack area at Oceana;
FITWING, Lt. Baker 433-5611; MATWING, Master Chief Collins 433-9129
should be contacted.

Work Practices

No spark sources within exclusion or decontamination Zones.
Avoid visibly contaminated areas.

No eating, drinking, o r smoking in contaminated areas, or exclusion or
decontamination zones.

SSC to establish areas for eating, drinking, smoking.
No contact lenses in exclusion or decontamination zones.

No facial hair that would interfere with respirator fit if Level C or B is
anticipated.

Site work will be perfornied during daylight hours whenever possible.
Any work conducted during hours of darkness will require enough illumi-
nation intensity "to read a newspaper without difficulty.”

Site Control Measures

Site safety coordinator (SSC) to conduct site safety briefing (see below)
before starting field activities, or as tasks and site conditions change.

SSC records safety briefing attendance in logbook, and documents topics
discussed.

Post OSHA job site poster in a central and conspicuous location at the
site.

Determine wind direction.

Establish work zones: support, decontamination, and exclusion zones,
and delineate work zones with flagging or cones as appropriate. Support
zone upwind of site.

6-18
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Establish decontamination procedures, including respirator decontamina-
tion procedures, and test. '

Utilize access control at the entry and exit from each work zone.
Chemicals to be stored in proper containers.

MSDSs are available for onsite chemicals employees exposed to.
Establish onsite communications. These will consist of:

- Line of sight/hand signals
- Air horn :
- Two-way radio or cellular phone if available

Communicate emergency signals to all personnel. These will be:

- Grasping throat with hand--EMERGENCY--HELP ME
- Grasping buddy wrist--LEAVE AREA NOW

- Thumbs up--OK, UNDERSTOOD

- Two short blasts on air horn--ALL CLEAR

- Continuous air horn--EMERGENCY--EVACUATE

Establish offsite communications. These will be:

- NAS problems: Call Will Bullard or Rick Hylton at (804) 433-
2229 from offbase pay phones or go to Building 820 to communi-
cate in person. Nearby convenience stores are good places to call;
these are northwest and southeast of Oceana.

- Overall project problems: Call Jesse Waltz at (804) 445-6911 in
Norfolk. Use base phones at Building 820 or call from pay
phones off base.

Establish "buddy"” system.
Establish procedures for disposal of material generated onsite.
Initial air monitoring conducted by SSC i appropriate level of protection.

SSC to conduct periodic inspections of work practices to determine effec-
tiveness of this plan. Deficiencies to be noted, reported to DHSM or
RHSM, and corrected.

6-19 : ~
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. Site safety briefing topics: general discussion of health and safety plan;
site specific hazards; location of work zones; PPE requirements; equip-
ment; special procedures; emergencies.

Decontamination Procedures

Personnel:

L Remove boot covers

2. Thoroughly scrub boots and outer gloves with detergent in water

3. Thoroughly rinse boots and gloves

4. Remove outer gloves

5. Remove disposable Tyvek, if used, and dispose in garbage bag, or

remove cotton coveralls

Remove inner gloves

Wash hands and face

Dispose of rinse water and personal protective equipment in drums.

NS

If level C work, prior to 6., remove APR and then remove inner gloves and
discard. Discard APR cartridges after each day’s use and sanitize respirator.
Wash all clothing worn on site prior to re-wearing. Isolate worn clothing in
plastic bags to prevent cross contamination prior to laundering. Shower and
shampoo as soon as possible at the end of the work day. Follow client instruc-
tions for disposal of used personal protective equipment (PPE).

Equipment:

All drilling equipment will be cleaned between boreholes with a high-pressure
steam rinse using a potable water supply. After drilling operations have been
completed at the site, the drill rig will be cleaned with a high-pressure hot water
rinse including tires and undercarriage. The drilling equipment will be
thoroughly inspected by the Site Safety Coordinator to ensure that no visible
residual material is transported between boreholes or off the site, and that these
procedures have been followed. Split spoon samplers will be cleaned with a
detergent solution and then, a methanol in water rinse after each sample.

All groundwater sampling equipment will be cleaned prior to contact with each
groundwater sample. Equipment will be cleaned first with a trisodium phos-
phate (TSP) detergent solution, then a 10 percent methanol rinse, then with a
rinse of 10 percent hexane in water, then a tap water rinse, and then a deion-
ized or distilled water rinse. The submersible pump and discharge tubing will be
purged with all solutions between each well, prior to moving to the new well.

All reusable soil sampling equipment, such as stainless steel trowels, bowls,
spoons, and augers, will be decontaminated between sampling stations, prior to

6-20
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moving to the new station, by wiping with a clean, disposable towel, rinsing with
a 20 percent solution of methanol in clean water then rinsing with deionized
water.

Please Note: It is the responsibility of the Site Safety Coordinator to make sure
that all pieces of equipment coming offsite are properly decontaminated accor-
ding to the procedures outlined above. Documentation of decontamination must
be made in the field log notebook that will become part of the permanent proj-
ect file. A suitable tag is to be placed on each piece of decontaminated CH2M
HILL equipment (or group of equipment, such as'a bag of hand tools), stating
the date of decontamination and initialed by the SSC.

Disposal of Materials Generated On Site

Bag all disposables in plastic garbage bags and place in drums along with rinse -
waters, muds, etc.

EMERGENCY RESPONSE PLAN  (rererence cuam uiLL sor us-1)
Pre-Emergency Planning
The SSC performs the applicable pre-emergency planning tasks before starting

field activities and coordinates emergency response with the facility and local
emergency. service providers as appropriate.

. Locate nearest telephone to the site and inspect onsite communications.

. Locate chenﬁcal, safety, radiological, biological hazards.

. Confirm and post emergency telephone numbers and route to hospital.

. Post site map marked with location of emergency equipment and
supplies.

. Review emergency response plan for applicability to any changed site

conditions, alterations in onsite operations, or personnel availability.

. Evaluate capabilities of local response teams.

. Where appropriate and acceptable to the client, inform emergency
room/ambulance service and emergency response teams of anticipated

types of site emergencies.

° Designate one vehicle as the emergency vehicle; place hospital directions
and map inside; keep keys in ignition during field activities.

6-21
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Inventory and check site emergency equipmént and supplies.

Review emergency procedures for personnel injury, exposures, fires,
explosions, chemical and vapor releases with field personnel.

Locate onsite emergency equipment and supplies of clean water.

Verify local emergency contacts, hospital routes, evacuation routes, and
assembly points.

Drive route to hospital.
Review names of onsite personnel trained in first aid and CPR.

Review notification procedures for contacting CH2M HILL’s medical
consultant and team member’s occupational physician.

Rehearse the emergency response plan once prior to site activities.

Brief new workers on the emergency response plan.

Emergency Equipment and Supplies

The SSC marks the locations of emergency equipment on the site map and posts
the map in the support zone.

°

20 Ib ABC fire extinguisher
Industrial first aid kit
Facility emergency equipment:

Additional emergency equipment:

Emergency Medical Treatment

o

The SSC will assume charge during a medical emergency until the ambu-
lance arrives, or the injured person is admitted to the emergency room.

Prevent further injury.
Initiate first aid and CPR.

Call the ambulance and hospital.

6-22
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. Determine if decontamination will make injury worse. Yes--seek medical
treatment immediately.

. Make certain that injured person is accompanied to emergency room.

. Notify the Project Manager of the injury.

. Notify the District or Regional Health and Safety Manager.

. Notify the injured person’s human resources department.

. Prepare an incident report. Submit this to the Corporate Director

Health and Safety (WDC) and Corporate Human Resources Department
(DEN) within 48 hours.

Evacuation
. Evacuation routes will be designated by SSC prior to beginning of work.
» Onsite and offsite assembly points will be designated prior to beginning
of work.
o .Personnel will exit the exclusion zone and assemble at the onsite assem-
" bly point upon hearing the emergency signal for evacuation of the exclu-
sion zone.

° Personnel will assemble at the offsite point upon hearing the emergency
signal for a site evacuation. :

o The SSC and a "buddy" will remain onsite after the site has been evacu-
ated (if possible) to assist local responders and advise them of the nature
and location of the incident.

o SSC accounts for all personnel in the onsite assembly zone.

o A person designated by the SSC (prior to work) will account for person-
nel at the offsite assembly area.

*+  The SSC is to write up the incident as soon as possible after it occurs,
and submit a report to the Corporate Director Health and Safety.

6-23



6.5

6.6

Emergency Response Telephone Numbers

0C-00011-03.08-06/01/92

SITE ADDRESS ’ PHONE

Police: NAS Oceana Police | .Phone: 433-2224

Address:

Fire: NAS Oceana Fire Phone: 433-3333 (Emergency)

Address:
Ambulance: NAS Oceana Clinic/Ambulance Phone:
Address:
Water: NAS Oceana Ultilities Phone:
Gas: NAS Oceana Utilities Phone:
Electric: NAS Oceana Utilities Phone:

Hospital: Virginia Beach General Hospital Phone:

Address:

Route To Hospital:

433-2841 (Chief’s Office)

433-2222

433-3105
433-3105
433-3105

481-8262

From Oceana, leave base at main entrance, turn left onto Oceana Boulevard
(Route 615). Travel about 3 miles, turn left on Virginia Beach Boulevard
(Route 58), then right on First Colonial Road (Route 615). Travel about 1.5
miles, Virginia Beach Hospital is on the right. Drive route prior to work

startup.

Emergency Contacts

CH2M HILL Medical Consultant
Dr. Kenneth Chase

Washington Occupational Health Associates
202/463-6698 (8 AM to S PM EST)

202/463-6440 (after hours answering service; physician will return call within 30

minutes)

6-24
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Occupational Physician (Regional or Local)

Dr. Kenneth Chase

Washington Occupational Health Associates

202/463-6698 (8 AM to 5 PM EST)

202/463-6440 (after hours answering service; physician will return call within 30
minutes)

Corporate Director Health an& Safety

Name: Marty Mathamel/WDC
Phone: 703/471-1441, Extension 4646

Site Safety Coordinator (SSC)

Name: April Lloyd/WDC
Phone: 703/471-6405, Extension 4321

District Health and Safety Manager (DHSM)

Name: Marty Mathamel/WDC
Phone: 703/471-1441, Extension 4646

Regional Manager

Name: George Gunn
Phone: 703/471-1441, Extension 4200

Regional Health and Safety Manager (RHSM)

Name: Marty Mathamel/WDC
Phone: 703/471-1441, Extension 4646

Project Manager

Name: Doug Dronfield/ WDC
Phone: 703/471-6405, Extension 4339

Radiation Health Manager (RHM)

Name: George Stephens/ORO
Phone: 615/483-9032
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Regional Human Resources Department

Name: Beth Sexton/WDC
Phone: 703/471-6405, Extension 4241

Client Contact

Name: Jesse Waltz
Phone: 804/445-6643

Corporate Human Resources Department

Name: Beth Brown/DEN
Phone: 303/771-0952

If an injury occurs, notify the injured person’s personnel office as soon as pos-
sible after obtaining medical attention for the injured. Notification MUST be
made within 24 hours of the injury.

PLAN APPROVAL

This site safety plan has been written for the use of CH2M HILL employees.
CH2M HILL claims no responsibility for its use by others. The plan is written
for the specific site conditions, purposes, dates and personnel specified and must
be amended if these conditions change.

PLAN :
PREPARED BY: Date:
APPROVED BY: Date:

Distribution of approved plan:

Site manager (responsible for distribution to team members and client)
Marty Mathamel/WDC
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Employees who have read this health and safety plan and agree to abide by its
provisions must sign the Employee Signoff (Attachment D)

Attachments:
A. Site Map
B. MSDS for
- isobutylene
- pentane
- isopropanol
- methanol
- TSP
- MSA sanitizer/cleanser
- Nitric Acid
C. Form 533, Record of Hazardous Waste Field Activity
D. Employee Signoff

WDCRS547/047.51
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ATTACHMENT C

FORM 533
RECORD OF HAZARDOUS WASTE FIELD ACTIVITY
SITE NAME:
SITE SAFETY COORDINATOR:
PROJECT NUMBER:
RECORD OF ACTIVITIES FOR (DATES):
EMPLOYEE TOTAL DAYS DAYSIN | DAYSIN | DAYSIN | DAYSASSSC | DAYS ASSSC | DAYS AS SSC ACTIVITIES
NAME / NUMBER ONSITE LEVELB | LEVELC | LEVELD LEVEL B LEVEL C LEVEL D PERFORMED
WDCHS2/Au2.51 Revised 8-1-91

26/10/90-80°€0-}+1000-00
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ATTACHMENT D

EMPLOYEE SIGNOFF

The employees listed below have been provided a copy of this health and safety plan, have read and
understood it, and agree to abide by its provisions.

- EMPLOYEE NAME EMPLOYEE SIGNATURE / DATE

WDCHS2/MASTER.51 Revised 8-1-91
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Chapter 7
Community Relations Plan

A final community relations plan (CRP) has been completed. It was designed to meet
the needs of the community in and around NAS Oceana during the RCRA facility
investigation (RFI). The CRP described the history of community activity in the area
and potential community concerns regarding the RFI. It also outlined community rela-
tions activities to be conducted during the RFL. The draft CRP was produced in July,
1991. The plan was finalized in December 1991.

The CRP was developed in accordance with all public participation and community
relations requirements of the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980/Superfund Amendments and Reauthorization Act of 1986
(CERCLA/SARA) and the National Contingency Plan (NCP). In addition, the CRP
follows guidance described in Community Relations in Superfund; A Handbook (EPA,
1988), Region Il RCRA Corrective Action Community Relations Guide (EPA, 1990), and
Installation Restoration Public Affairs Plan (Department of the Navy, 1989).

Community Relations Objectives
According to Region III RCRA Corrective Action Community Relations Guide (EPA,
1990), the objectives of the community relations program, under RCRA 3008(h) correc-

tive action orders, are:

. To create communication channels that provide opportunities for public

involvement
. To provide access to information
. To integrate community concerns, interests, and comments into all activi-

ties and decisions, as appropriate

. To create early and continuing opportunities for public participation in
RCRA corrective actions

. To ensure Agency understanding of and responsiveness to public
concerns

. To anticipate conflicts and provide early means of resolution

. To give the public the opportunity to comment on and provide input to

technical decisions
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. To inform the public of planned and ongoing actions.

The CRP will describe community relations activities to be implemented during the
RFI to meet these objectives.

Preparing the Community Relations Plan

The final CRP was completed in December 1991. It was based primarily on the results
of personal interviews with a cross-section of the NAS Oceana community. Approxi-
mately 15-20 people were interviewed in June, 1991. Interviews were conducted with a
variety of people in the community, such as officers, enlisted personnel, civilians
employed at NAS Oceana, local elected government officials, business leaders, environ-
mental leaders or activists, and local residents. These interviews focused on learning
more about community concerns, attitudes, and information needs related to the facil-
ity, and how and when the public would like to be involved in site activities.

Background information for preparing the CRP will also be collected from sources such
as facility reports and files, and local newspaper articles.

Content of the Community Relations Plan
The CRP contains the following chapters:
. Overview of the CRP

The overview provides a general introduction to the document. It
describes the purpose of the CRP, summarizes the information it contains
and the general attitude of the community toward the facility, and high-
lights features of the planned community relations program. The over-
view also defines the roles and responsibilities of various commands and
government agencies for implementing the community relations program.

° Facility Description

The facility description introduces the reader to NAS Oceana. It sum-
marizes any historical, geographical, technical, or other information nec-
essary for the reader to understand why the facility is undergoing an RFL
The facility description also includes site maps, a chronological list of
activities related to potential site contamination, a listing of all known
releases contributing to contamination, and a discussion of any potential
threat to public health or the environment potentially posed by the
facility. '
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Community Background

The community background includes three major subsections: a commu-
nity profile, a chronology of community involvement, and a description of
key community concerns.

The community profile describes local economics and demographics,
identifies the type of local government, and identifies general issues of
local community concern. It also describes local geography, such as the
proximity of sensitive receptors (i.e., schools, hospitals, etc.) to the sites.

The chronology of community involvement highlights the history of com-
munity reaction to the facility and level of interest in facility operations.
It also describes actions taken by the facility in the past to inform or
involve the local community in facility activities.

The description of key community concerns outlines how the community
regards the potential risks posed by the facility, and the concerns that
they identify regarding RFI activities.

Highlights of the Community Relations Program

The highlights chapter states the purpose of conducting a community
relations program and outlines the specific goals of the planned program
for NAS Oceana. The highlights of the community relations program will
follow directly from the discussion of key community concerns.

Community Relations Activities

The community relations activities chapter describes in detail all commu-
nity relations activities that are planned. In addition, any additional com-
munity relations activities that may be necessary contingent on specific
technical activities (i.e., an unexpected finding of contamination) should
be described. This chapter also includes a schedule showing when com-
munity relations activities will be implemented in relation to technical
activities and milestones.

Appendices

Several appendices are included in the CRP: A—Sample Interview Ques-
tions; B—Site Descriptions; C—Location of Information Repositories;
D—Suggested Meeting Locations; E—Mailing List, including government
officials, Technical Review Committee members, environmental organiza-
tions, civic associations, and several NAS officers.

7-3
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Required Community Relations Activities
Certain community relations and public participation activities are required under
CERCLA/SARA, RCRA, and the Navy’s IR Program. These required activities pro-
vide the backbone of the community relations program. Depending on the complexity
of the site and the level of community interest, additional community relations activities

may be necessary. Any additional activities planned will be discussed thoroughly in the
CRP.

The following eleven community relations activities are required by the Region III Cor-
rective Action Basic Community Relations Program:

o "Prepare a CRP
o Establish an information repository
o Issue an RFI work plan fact sheet

o Hold an RFI kick-off public meeting

o Issue a public notice for the proposed corrective measure alternative

. Issue a proposed corrective measure alternative fact sheet

. Hold a public comment period on the proposed corrective measure
alternative

. Provide an opportunity to hold a public meeting on the proposed correc-

tive measure alternative (dependent on public interest)

. Provide responses to comments
. Issue a public notice for the final corrective measure alternative
. Issue a fact sheet on corrective action design

A brochure describing corrective action efforts at Oceana NAS is currently being pre-
pared. This brochure will serve as the RFI work plan fact sheet, and will include all
information that is required in that fact sheet.

WDCR407/108.51
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Section 1

INTRODUCTION

The Naval Air Station (NAS), Oceana in Virginia Beach, Virginia, has reached an
agreement with the U.S. Environmental Protection Agency (EPA) Region III under
Section 3008(h) of the Resource Conservation and Recovery Act (RCRA) to continue
the corrective action process begun under the Navy’s Installation Restoration Program
(IRP). The Navy and EPA have entered into a Consent Order to perform a RCRA
Facility Investigation (RFI) and a Corrective Measures Study (CMS) to identify
contaminant releases, characterize them, and select appropriate corrective measures to
mitigate the releases at the facility.

The Consent Order stipulates that the RFI work plan shall include a Data Collection
Quality Assurance Plan (DCQAP) to document the sample collection field measure-
ment and sample analysis procedures to be performed during the RFI to characterize
the environmental setting, source, and contamination so that the information and data
gathered and resulting decisions are technically sound, and properly documented. The
DCQAP for NAS, Oceana is comprised of this appendix and by reference the Sampling
and Analysis Plan in Chapter 4 and the Data Management Plan in Chapter 5 of the
RFI work plan.

This DCQAP is prepared to present in specific terms, the policies, objectives, organiza-
tion, functional activities, and quality assurance and quality control (QA/QC) activities

designed to achieve the data quality goals of the RFI. Where possible, existing QA/QC
guidelines, policies, and programs will be incorporated into the DCQAP by reference.

WDCRS544/005.51
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Section 2

PROJECT DESCRIPTIONS

The Atlantic Division, Naval Facilities Engineering Command (LANT
NAVFACENGCOM) has retained CH2M HILL to provide assistance in complying
with a Consent Order dated May, 1991, between the Navy and EPA. The Consent
Order specified that 19 solid waste management units (SWMU) at NAS Oceana
require an RFL. Two of these sites were grouped with nearby sites such that 17 RFI
SWMUs are being investigated.

The project site, shown by Figure 2-1, is located in Virginia Beach, Virginia. It is
bounded on the north, east, and west by residential and light industrial areas and on
the south by farmland. Some of the 19 SWMUs to be investigated have been com-
bined for the RFI due to their proximity to each other, leaving the number of areas to
be investigated at 17. The SWMU s are described below:

. SWMU 1 - West Woods Oil Disposal Pit

. SWMU 2b - Line Shack Oil Disposal Area (Bldg. 131)

. SWMU 2¢ - Line Shack Oil Disposal Area (Bldg. 400)

. SWMU 2d - Line Shack Oil Disposal Area (Bldg. 125)

. SWMU 2¢e - Line Shack Oil Disposal Area (Bldg. 23) and
Hazardous Waste Storage Area, Bldg. 23

. SWMU 11 - Fire Fighting Training Areas

. SWMU 15 - Abandoned Tank Farm

. SWMU 16 - Pesticide Storage Area (Bldg. 821)

. SWMU 18 - Hazardous Waste Storage Area (Bldg. 204)

. SWMU 19 - Waste Oil Storage Areas (Bldg. 541)

. SWMU 20 - Waste Oil Storage Areas (Bldg. 543)

. SwWMU 21 - Transformer Storage Yard (Bldg. 830)

. SWMU 22 - Construction Debris Landfill

. SWMU 23 - Bowser, Bldg. 830

. SWMU 24 - Bowser, Bldg. 840

. SWMU 25 - Inert Landfill

. SWMU 26 - Fire Fighting Training Area

PROJECT OBJECTIVES
The objectives of the RFI are as follows:

. Characterize the nature, extent, and rate of migration of releases to soil,
groundwater, surface water, and sediments from the SWMUs.

. Determine the criteria for and scope of corrective measures.

2-1
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. Provide a detailed geologic and hydrogeologic characterization of the
area surrounding and underlying the SWMUs .

. Identify actual or potential receptors.

DCQAP OBJECTIVES

The objectives of the DCQAP are to specify procedures to obtain samples which are
precise, accurate, complete, representative and comparable as well as to specify
sampling and analytical procedures that will permit identification of the contaminants of

concern.

SCOPE OF FIELD ACTIVITIES
The estimated total number of samples to be collected by medium and by investigation
areas are provided in Tables 4-1 through 4-3 of the RFI work plan. The procedures

for sample collection and documentation are detailed in Section 5 and those for sample
custody in Section 6.

Field measurements will include those for pH, specific conductance, and temperature.
Soil samples will be screened using the HNu.

WDCRS544/006.51
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Section 3

PROJECT ORGANIZATION AND RESPONSIBILITY

PROJECT ORGANIZATION

This section outlines the authorities and responsibilities of key members of the project
team. Figure 3-1 illustrates the project organization. Subcontract management per-
sonnel are also indicated in the figure. Please note that this DCQAP is premised on
CH2M HILL being the RFI contractor. The actual RFI contractor will be named at a
later date by LANTNAVFACENGCOM.

CH2M HILL provides general project management. Primary responsibility for project
quality rests with the LANTNAVFACENGCOM and the CH2M HILL project mana-
ger (PM). Independent QA review is provided by the field QC manager and the labo-
ratory QC manager.

PROJECT MANAGER (PM)

The project manager will be responsible for project execution. He or she will be
responsible for all technical, administrative, and Agency-related aspects of the project.
He or she will also be responsible for progress reporting, schedule, and budget control.
The PM will also select properly trained and qualified personnel for field and labora-
tory activities. The project manager will be the primary contact between CH2M HILL
and LANTNAVFACENGCOM. ‘

FIELD QC MANAGER

The field QC manager will review and advise on all aspect of QA/QC related to sample
collection, shipping, custody, and documentation. Responsibilities include:

. Conducting field audits during execution of the program

. Auditing sample custody to determine if procedures specified in the
DCQAP are followed

. Issuing corrective action orders when necessary
ANALYTICAL QC MANAGER

The Analytical QC Manager will review and advise on all aspects of QA/QC related to
samples analysis. Responsibilities include:

. Verifying that field analytical QA procedures are as specified in the
QA/QC program
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. Conducting laboratory audits during execution of the program

. Making QC evaluations. and, if necessary, submitting audit samples to
assist in reviewing QA/QC procedures; making recommendations to the
PM concerning repeat samples and analysis if problems are detected

. Auditing sample custody to determine if procedures specified in the
DCQAP are being followed

FIELD MANAGER (FM)

The FM, a hydrogeologist, will schedule and coordinate all CH2M HILL field activities
and will be present whenever field activities are being conducted. The FM will be
responsible for the coordination and implementation of all field activities associated
with the sampling and for adherence to all QA/QC procedures outlined in the DCQAP.
These responsibilities include:

. Verifying that field personnel are trained and qualified in sampling pro-
cedures and field analytical procedures prior to taking samples

. Verifying that field personnel are aware of the field sampling schedule
and will be available when the activity is to occur

o Coordination of sample collection, documentation, and shipping activities

. Participating in the field sampling quality audits with the field QC
manager

SITE SAFETY OFFICER

The site safety officer (SSO) will be responsible for auditing adherence of team mem-
bers to the site safety requirements as described in the Site Safety Plan. Additional
responsibilities of the SSO are as follows:

. Modifications of the levels of protection based on site conditions

. Locating and posting of routes to medical facilities including poison con-
trol centers, and arranging for emergency transportation of medical
facilities

. Examination of work party members for symptoms of exposure or stress

. Provision of emergency medical care and first aid as necessary onsite

3-3
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FIELD PERSONNEL

Field personnel will collect the samples described in Table 2-1. The field personnel will

be under the direction of the FM. The field personnel will be responsible for the
following:

. Collecting and labeling the samples following the procedures outlined in

Section 6
. Taking photographs of the sampling locations and welis
. Completing all necessary documentation

. Packing and shipping the samples

. Verifying that samples are collected, labeled, preserved, stored, trans-
ported, and when necessary, filtered as specified in Section 6

. Checking that all sample documentation (labels, field notebooks, chain-
of-custody (COC) records, packing lists) is correct and transmitting that
information with the samples to the analytical laboratory

DATA MANAGEMENT SPECIALIST

Responsibilities of the data management specialist will include:

. Scheduling of the analytical laboratory for delivery of sample containers
and for sample analysis

. Coordinating appropriate paperwork for sample collection, custody and
shipping
. Organization of analytical results into a computerized data base to be

used for data validation, data evaluation and for reporting
. Coordination with data validation
DATA VALIDATOR (DV)

The DV will be responsible for conducting a systematic review of the analytical data for
compliance with the established QA/QC criteria defined in the Laboratory Data Valida-
tion Functional Guidelines for Evaluating Organics and Inorganics Analyses, EPA Region
IIT Functional Guidelines Modifications, and Test Methods for Evaluating Solid Waste,
SW-846, Third Edition, December 1986. The DV will also evaluate data accuracy,
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precision, representativeness, comparability (if different laboratories are used) and
completeness, and determine data usability. The data validator will be independent
from field and project management personnel.

WDCR544/009.51
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Section 4

QUALITY ASSURANCE OBJECTIVES

The overall QA objectives are to develop and implement procedures for field sampling,
chain of custody, laboratory analysis, and reporting that will provide analytical data of
known defensible quality. This section addresses objectives for field quality control;

accuracy and precision; completeness; representativeness; comparability; and detection
limits.

FIELD QUALITY CONTROL
DUPLICATES AND BLANKS

Duplicate (replicate) samples and field and trip blanks will be collected in the field and
submitted to the analytical laboratory to assess the quality of data from the media
sampled. Duplicate samples will be used to provide a measure of the internal consis-
tency of the sample and an estimate of variance and bias.

Duplicate (replicate) samples will be collected concurrently with actual samples in
exactly equal volumes, at the same location, with the same sampling equipment, and in
identical containers. These QC samples will be preserved and handled in the same
manner as the regular samples. Each replicate will be evenly split into two samples—
one with the sample location number; the second with a different number. This second
sample will not be labelled as a duplicate; however, the chain-of-custody form will have
"Do QC" marked next to the second (duplicate) sample number. The Navy QA/QC
contractor will receive a letter from CH2M HILL field personnel designating the field
duplicates after they have been sent to the lab. The purpose of this approach is to
satisfy both the Navy QC requirement that lab personnel know which samples to run
MS/MSDs on, and the EPA practice of taking blind field duplicates. Duplicates will be
collected at a rate of 1 duplicate for every 10 or fewer samples per medium.

Blanks will be analyzed to provide a measure of cross-contamination sources (field
blanks), decontamination efficiency (equipment blanks), and other potential errors that
can be introduced from sources other than the sample. Trip blanks will accompany the
shipment of samples to be analyzed for volatile organic compounds each day volatiles
are shipped. Trip blanks will indicate if there is any contamination during shipment
and storage. The frequency of field QC samples is indicated in Table 4-1 and are
described in detail in Section 10.

FIELD MEASUREMENTS

Field measurements, including pH, dissolved oxygen, specific conductance, and temper-
ature, involve measurements where QA concerns are appropriate but sample collection

4-1
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Table 4-1
Collection Frequencies of Field QC Samples
- Additional
Trip Field Equipment Volume Needed
Analysis Blank | Blank Blank Replicate for MS/MSD
Volatiles l/day | 1/event | 1/day aver- | 1/10 samples | Triple volume
age or fewer per 20 samples
or fewer

Semi-Volatiles

l/event | 1/day avef- 1/10 samples | Triple volume
age or fewer" per 20 samples
or fewer

Metals

l/event | 1/day aver- | 1/10 samples | Double volume
age or fewer per 20 samples
or fewer
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is not required. Procedures for field measurements, equipment calibration (where
appropriate), and maintenance are documented in Sections 5, 7, and 12, respectively.
The primary QA objective for field measurements are to obtain reproducible measure-
ments with a degree of accuracy consistent with limitations of the analytical techniques
used and with the intended use of the data.

DATA QUALITY OBJECTIVES

The Data Quality Objective (DQO) development process involves three stages, includ-
ing (1) definition of the question or decision to be made, (2) clarification and precise
identification of the information required, and (3) data collection program design.

The following parameters are indicators of the data quality: accuracy, precision, com-
pleteness, representativeness, and comparability. Frequencies of QC measures are
shown in Table 4-1 and are described in detail in Section 10. Table 4-2 summarizes the
quantitative goals for the data quality indicator parameters described below for the
three main categories of analysis. These parameters will be determined by QC mea-
sures taken in the field and in the laboratory.

ACCURACY AND PRECISION

Accuracy is a measure of the agreement between an experimental result and the true
value of the parameter. Sample preparation and analytical accuracy can be determined
using known reference materials or matrix spikes. Reference materials are spiked into
the actual sample matrix or the laboratory’s distilled and/or deionized water. By plot-
ting the results of the method blank spike on control charts, a true picture of the actual
process of sample analysis is obtained with fewer problems from matrix effects and
sample non-homogeneity. This information, used in conjunction with matrix spike
recoveries, aids in determining whether out-of-control conditions are due to laboratory
problems or matrix problems. Laboratory performance is also measured by the spiking
of surrogate compounds prior to sample preparation.

Accuracy can be expressed as the percent recovery (P) as determined by the following
equation: .

SSR - SR
SA

P = x 100

where: SSS = spiked sample result
SR = sample result (native)
SA = spike added

4-3
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Table 4-2
Analytical Precision, Accuracy, and Completeness Objectives
Precision®
(Relative Accuracy®
Percent Dif- % Spike %o
Parameter Method ference) Recovery Completeness
Volatiles SW-846-8240 | See Table 7 of | See Table 7 85
SW-846 of SW-846
Semi-Volatiles SW-846-8270 | See Table 7 of | See Table 7 85
SW-846 of SW-846
Metals SW-846- See Volume See 85
6010/7000 1A of SW-846 | Volume 1A
of SW-846
SW-846-8010 | See Table 4 of | See Table 4 85
SW-846 of SW-846
SW-846-8020 | See Table 4 of | See Table 4 85
SW-846 of SW-846
SW-846-8100 | See Table 3 of | See Table 3 85
SW-846 of SW-846
SW-846-8140 | See Table 3 of | See Table 3 85
SW-846 of SW-846
SW-846-8080 | See Table 4 of | See Table 4 85
SW-846 of SW-846
@The laboratory accuracy and precision (spike recoveries and duplicate precision)
vary for different parameters. Consult SW-846 for the specific acceptance
criteria.
SW-846 refers to Test Methods for Evaluating Solid Waste, Third edition,
December 1986.

Precision is the measure of the agreement or repeatability of a set of replicate results
obtained from repeat determinations made under the same conditions. The precision
of a duplicate determination can be expressed as the relative percent difference (RPD)
which is determined by the following equation:

4-4
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- X1 - X2

RPD =
X1 + X2

X 200

where: X1 = first 'duplicate value
X2 = second duplicate value

For a given laboratory analysis, the replicate RPD values are tabulated, and the mean
and standard deviation of the RPD are calculated. Control limits for precision are
usually plus or minus two standard deviations from the mean. Laboratory precision
limits for the analytical work will be those established by EPA, as indicated in
Table 4-2. -

Accuracy and precision will be monitored by using field replicate, matrix spike, and
matrix spike duplicate samples. These data alone cannot be used to evaluate accuracy
and precision of individual samples but will be used to assess the long-term accuracy
and precision of the analytical method.

COMPLETENESS

Completeness is defined as the percentage of analytical measurements made that are
Judged to be valid with validity being defined by the DQOs. Percent completeness is
calculated as the number of valid analyses divided by the total number of analyses
performed multiplied by 100. The QA objective for this RFI is to obtain valid analyti-
cal results for a minimum of 85 percent of the samples collected.

REPRESENTATIVENESS

Representativeness expresses the degree to which sample data accurately and precisely
represent parameter variations at a sampling point. Representativeness is a measure of
how closely the measured results reflect the actual distribution and concentration of
certain chemical compounds in the medium sampled. Section 5 describes the proce-
dures to be used to collect samples. These procedures will generate samples that are
as representative as possible. Documentation of field and laboratory procedures, as
described in Section 5 and Section 8, will be used to establish that protocols. have been
followed and that sample identification and integrity have been maintained.

COMPARABILITY

Comparability is the term that describes the confidence with which one data set can be
compared to another. Comparability refers to such issues as using standard field and

4-5
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analytical techniques and reporting data in the same units. This criterion becomes
important if more than one field team is collecting samples or more than one labora-
tory is analyzing the samples.

DETECTION LIMITS
The detection limits for the analytical methods listed in Tables 4-1 through 4-3 of the
work plan are as defined by Test Methods for Evaluating Solid Waste, SW-846, Third
edition, December 1986 and Standard Methods for the Examination of Water and Waste-
water, 16th Edition, 1985.

Practical Quantification Limits (PQLs) for the Appendix IX constituent are shown in
Attachment B.

WDCR544/010.51
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Section 5§

SAMPLE COLLECTION AND HANDLING PROCEDURES

SAMPLE COLLECTION

Sample collection goals and objectives, sampling locations and media, field measure-
ments, and sample collection procedures are detailed in Section 4 of this RFI work
plan. Samples will be collected from soil, groundwater, and surface water and
sediments.

SAMPLE HANDLING
SAMPLE CONTAINERS

The sample containers used to collect samples will be compatible with the analyses of
interest. Water samples to be tested for organics analysis will be collected in glass
bottles with Teflon-lined caps. Water samples for metals analysis will be collected in
plastic (polyethylene) bottles. Soil samples will be collected in wide-mouth glass bottles
with Teflon-lined caps. The sample containers will be cleaned by the laboratory using
standard procedures and protocol for RCRA investigations before shipment to the site.
The specific bottle requirements are listed in Table 5-1.

SAMPLE SHIPPING

Samples will be placed in metal coolers packed with an inert material, e.g., vermiculite,
in order to avoid bottle breakage. Ice will be packed in ziplocked bags and placed in
the coolers to keep the samples cooled to 4°C during shipment. A chain-of-custody
form and return label will be sealed in a ziplock bag and taped to the inside lid of the
cooler. The cooler will be secured with strapping tape, custody seals, and appropriate
carrier’s air bill for shipment to the laboratory. All samples will be shipped within
- 24 hours of sampling by Priority, overnight air express, or hand delivered to the labora-
tory so that they will reach the laboratory well within their respective holding times.

SAMPLE PRESERVATION

All field and QA samples will be preserved according to the procedures outlined in
Table 5-1. The preservatives used on the samples will be HPLC quality, in con-
centrated form so that only small volumes of preservative will be needed to adjust the
pH of the samples. To adjust pH, a disposable eye dropper will be used to add the
preservative while the pH is measured simultaneously, with noncontaminating calori-
metric tape. Calorimetric tape will not be placed directly in the sample jar. A small



Table 5-1
Sample Container Preservation and Holding Times Requirments

Analyte

Container

Preservation

Maximum Holding Time

Water

Volatile Organic Compounds

Three 40 ml glass vials with Teflon
septa

4°C, pH <2 with HCL

14 days

Semi-Volatiles

Two 1 liter amber glass with Teflon
lined lid

4°C

7 days until extraction, 40 days after
extraction

Metals One liter polyethylene bottle 4°C, pH <2 with HNO; | 28 days for Hg, 6 months for others [
Pesticides Two 1-liter amber glass with Teflon- | 4°C 7 days until extraction, 40 days after
lined lid - extraction
PCBs Two 1-liter amber glass with Teflon- | 4°C 7 days until extraction, 40 days after
lined lids extraction
Soil/Sediments
Volatile Organic Compounds Two 4-0z wide-mouth glass jar with | 4°C 14 days
Teflon lined lid
Semi-Volatiles One 8-0z ml wide-mouth glass jar 4°C 14 days until extraction, 40 days
with Teflon lined lid after extraction
Metals One 8-0z ml wide-mouth glass jar 4°C 28 days for Hg, 6 months for others
with Teflon lined lid
Dioxin One 8-0z ml wide-mouth glass jar 4°C 30 days after extraction, 45 days
with Teflon lined lid after sample collection
PCB Onc 8-0z ml wide-mouth glass jar 4°C 14 days until extraction, 40 days
with Teflon lined lid after extraction
Pesticides One 8-0z mi wide-mouth glass jar 4°C 14 days until extraction, 40 days
with Teflon lined iid after extraction
Ignitability One 16-0z widemouth glass jar

WDCR544/017.51
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amount aliquot of sample will be spilled over the tape. All appropriate samples will pe
preserved immediately following sampling. Preservatives will be recorded on the chain-
of-custody form.

Since early 1988, EPA sampling protocol has required VOA samples to be acidified to
a pH <2. The pH of the samples will be adjusted to <2 by carefully adding 1:1 HCL
drop by drop to the required 2 (40 ml) VOA sample vials. The number of drops of 1:1
HCL required will be determined on a third portion of sample water of equal volume.
If acidification of the sample causes effervescence, the sample will be submitted without
preservation except for cooling to 4°C.

DECONTAMINATION PROCEDURES

The following field equipment decontamination procedures will be used for all Teflon,
stainless steel, or metal equipment used to collect samples for organic compounds or
trace metals analyses:

1. Wash and scrub with phosphate-free detergent.
2. Rinse with 10 percent methanol solution.

3. Rinse with a 10 percent hexane solution.

4. Rinse with tap water.

3. Rinse with distilled/deionized water.

6. Air dry thoroughly.

7. Wrap with aluminum foil, shiny side out, to prevent contamination during stor-
age and transport.

In cleaning the interior of the sampling pump, 1 gallon of each of the 5 detergents or
rinses will be pumped through the pump and Teflon hose. The interior of the purge
pump and purge hoses will be cleaned by pouring these liquids through the interior.

All auger flights, auger bits, drilling rods, drill bits, hollow stem augers, split-spoon
samplers, shelby tubes, and other parts of the drilling equipment that will contact the
soil, and groundwater, will be high-pressure hot water. A decontamination pad will be
designated near.each well site for all steam cleaning activities. Residual soil from
decontamination of drilling equipment will be retained on plastic sheeting and disposed,
along with the sheeting into DOT-approved 55-gallon drums. These containerized

5-3



0C-00011-03.08-06/01/92

solids will be stored temporarily on site pending the final remedy, as outlined in
Chapter 4 of the RFI work plan. Decontamination fluids will not be contained; how-
ever, cloth laid down to trap suspended sediments will be contained.

The following cleaning procedure will be used to clean field equipment, 1.e., water level
indicator, bladder pumps, and any hoses used to purge groundwater wells:

1. Wash with phosphate-free detergent and tap water.

2. Rinse with tap water.

3. Rinse with deionized water.

4. Place equipment in a polyethylene bag or wrap with polyethylene film to prevent

contamination during storage or transport as appropriate.

All personnel wash and rinse water will be placed in the decontamination pad sump
and handled with those liquids. Disposable clothing and gloves will be placed in gar-
bage bags and disposed of as outlined in the RFI work plan.

FIELD NOTEBOOKS

Field notebooks will be used to record general data collection activities performed by
field personnel during the RFI. Entries will be in waterproof ink and written in suffi-
cient detail so that a history of the sampling event can be reconstructed with minimum
reliance on memory.

Field notebooks to be used will be bound field survey books. Notebooks will be
. assigned to all field personnel.

After project completion these documents will be in the custody of the Field Manager.
Each notebook will be identified by the project-specific number. Pages will be
numbered.

The cover of the notebook will indicate:

. - Person or organization to whom book is assigned
. Book number

. Project name

. Start date

. End date

5-4
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Notebook entries will contain a variety of information. At the beginning of each daily
entry field personnel will record the date, start time, and current weather. Names of
field personnel present, the level of personal protection being used onsite, the names of
visitors to the site, and the purpose of their visit will be recorded. Difficulties, acci-
dents, incidents, or deviations from the work plan will also be recorded and explained
in the notebook. The bottom of each page will be signed by the person making entries.
Each line on a page should be used or, if not used, should be crossed out, signed, and
dated.

The person making entries will initial the entries. Corrections will be made by drawing
a single line through the error and initialing and dating the correction. Information
may not be erased or rendered unreadable. Wherever sample/data collection is
recorded in the field notebook, a detailed description of the location of the station will
be recorded.

Equipment used by field personnel to make measurements will be identified along with
the data of last calibration. Any equipment used by field personnel to collect samples
will also be noted, along with the time of sampling and all field parameters measured.

WDCRS544/011.51
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Section 6

SAMPLE CUSTODY

During the RFI, samples will be collected for the purposes of defining the presence or
absence of contamination. For this reason, the possession of samples must be traceable
from the time the samples are collected until they are analyzed. Chain-of-custody pro-
cedures are used to maintain and document sample possession during collection and
analysis. The principal documents used to identify samples and to document possession
are:

Sample labels

Chain-of-custody record forms

Air bills (e.g., Federal Express, Purolator, etc.)
Field notebooks

* o [ ] [

SAMPLE LABELS

Samples will be identified by a unique number as soon as the sample is obtained.
Labels will be attached to each sample container. The label will contain at a minimum
the following information:

Project name

Boring designation

Medium, e.g., soil

Identification number

Date and time of sample collection
Name of sample collector

CHAIN OF CUSTODY

Before a sample is removed from the sample location and transferred to the laboratory
for analysis, it will be preserved if required in accordance with prescribed procedures,
and each will be identified with a separate chain of custody form shown by Figure 6-1.
DEFINITION OF CUSTODY

A sample is under custody if one or more of the following criteria is met:

o It is in the sample collector’s possession.

. It is in the sample collector’s view, after being in the person’s possession.
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. It was in the sample collector’s possession and then safeguarded to pre-
vent gross contamination.

. It is in a designated secure area.

FIELD CUSTODY PROCEDURES

The field sampler is personally responsible for the care and custody of the samples
collected until they are transferred or dispatched properly under chain-of-custody pro-
cedures. Field custody procedures include:

. Collect only enough sample volume to provide a good representation of
the media being sampled. The quantity and types of samples and sample
locations are outlined in Section 5. As few people as possible should
handle samples. ’

. Record the following information on the chain- of- custody form:

- Project name

- ~ Identification number

- Time, date, location, and depth of sample

- Type of analysis requested

- Sample preservation if used

- Signature of person relinquishing/receiving sample ,

- Designation of samples for which QC, including MS and MSDs, is
to be done

TRANSFER OF CUSTODY AND SHIPMENT

All shipments are accompanied by the chain of custody record identifying its contents.
The original record accompanies the shipment; the pink copy is retained by the FM.
When transferring samples, the individuals relinquishing and receiving sign, date, and
note the time on the record. This record documents sample custody transfer from the
sampler, often through another person, to the analyst in the offsite laboratory.

Shipping containers are sealed for shipment to the laboratory. The method of ship-
ment, courier name(s), and other pertinent information are entered in the "Remarks"
section of the chain of custody record.

LABORATORY CUSTODY PROCEDURES

A designated sample custodian will accept custody of the shipped samples and will
verify that the identification numbers on the container labels match that on the chain of
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custody record form. The custodian will also verify that 'custody seals on the sample
shipment containers are intact. The custodian will then enter the identification num-
bers into a bound logbook.

The laboratory custodian will then use either the identification number or will assign a
unique laboratory number to each sample and will ensure that all samples are trans-
ferred to the proper analyst or stored in the appropriate secure area.

The custodian will distribute the samples to the appropriate analysts. Laboratory per-
sonnel are responsible for the care and custody of samples from the time they are
received until the sample is exhausted or returned to the custodian.

When sample analyses and necessary QA checks have been completed, the unused

portion of the sample must be disposed of properly. All identifying stickers, data
sheets, and laboratory records will be retained as part of the permanent documentation.

SAMPLE DISPOSAL

Unless otherwise instructed, the analytical laboratory will dispose of unused sample
portions, according to Resource Conservation and Recovery Act (RCRA) regulations,
after the analyses have been completed and any outstanding issues between the con-
tractor and the laboratory have been resolved.

WDCRS544/012.51
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Section 7

EQUIPMENT CALIBRATION

During the RF], field measurements will be taken with the following equipment: pH
meter, an HNu, a conductivity meter, and a dissolved oxygen meter.

FIELD EQUIPMENT CALIBRATION

Calibration procedures for the equipment to be used in the field (described above) are
reported in Attachment A of this DCQAP. A copy of the calibration procedures will
be kept on file by the field manager.

If an individual suspects an equipment malfunction, the device shall be removed from
service, tagged so that it is not inadvertently used, and the CH2M HILL equipment
manager notified so that a substitute piece of equipment can be used. Back-up equip-
ment will be available in the field for use in the event of a malfunction.

Equipment that fails calibration or becomes inoperable during use shall be removed
from service and either segregated to prevent inadvertent use or tagged to indicate it is
out of calibration. Such equipment shall be repaired and satisfactorily recalibrated.
Equipment that cannot be repaired will be replaced.

Results of activities performed using equipment that has failed recalibration shall be
evaluated. If the results are adversely affected, the outcome of the evaluation will be
documented and the PM notified.

LABORATORY CALIBRATION

Laboratory calibration procedures and frequency of calibration are specified in the
Standard Operating Procedures (SOP) of CH2M HILL'’s laboratory described in the
Quality Assurance Manual, CH2M HILL SOUTHEAST, INC., Environmental
Laboratory, June 1990.

WDCR544/013.51
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Section 8

ANALYTICAL PROCEDURES

Samples will be analyzed for compounds listed in Tables 4-1 through 4-3 of the RFI
work plan. Specific analytical methods reported in Test Methods for Evaluating Solid
Wastes, U.S. EPA SW846, Third Edition, December 1986 are also listed in Tables 4-1
through 4-3. ‘

In order to achieve the data quality objectives identified in Section 4, the Navy’s
Installation Restoration Program analytical Level C will be used. The laboratory

method requirement and required deliverables are included as Attachment C of this
DCQAP.

WDCRS544/014.51
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Section 9

DATA REDUCTION, VALIDATION, AND REPORTING

Data reduction, validation, and reporting are stéps in the overall management and use
of both field and laboratory data. Figure 9-1 shows the flow of information and sample
tracking forms. The Data Management Plan is detailed in Chapter 5 of the RFI work
plan.

DATA REDUCTION
DEFINITION

Data reduction frequently includes computation of summary statistics and their
standard errors. Data reduction will be done manually using existing data tables. All
quantitative field and analytical data collected will be tabulated.

Units for sediment sample results will be reported in ug/kg and for water samples, ug/l.

DATA COLLECTION

The data collected at the site includes pH, temperature, conductivity, dissolved oxygen,
etc. These data will be recorded in log books.

BACKGROUND DATA

Background data produced for internal records and not reported as part of the
analytical data include the following: laboratory worksheets, laboratory notebooks,
sample tracking system forms, instrument logs, standards records, maintenance records,
calibration records, and associated quality control. These sources will be available for
inspection during audits and to determine the validity of data.

DATA VALIDATION

CH2M HILL will conduct the validation of the analytical data in accordance with the
most current versions of the EPA documents, Laboratory Data Validation, Functional
Guidelines for Evaluating Organics and Inorganics Analyses, EPA Region III Functional
Guidelines Modifications, and data validation procedures reported in Sampling and
Chemical Analysis Quality Assurance Requirements of the Navy Installation and Restora-
tion Program (Attachment C).

9-1
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Region III will be contacted to verify that the most current version is being used before
conducting the data validation. The data validation personnel are familiar with the
NAS Oceana RF], its objectives, and the intended use of the data. A data validation
report using the format specified by the Region will be prepared.

REPORTING

CONTENTS OF REPORT

The laboratory report will contain such information for samples as:

. Title and location of the project

. Project identification number

. Name of the report

. Date report was prepared

. Name, address, and telephone number of the Subcontractor

. Sample identification number

. Name and location of samplé

. Type of sample (water, soil, waste, air)'

. Date on which analysis was performed

. Any special observations, circumstances, or comments that may be

relevant for interpretation of the data
. The laboratory manager’s signature

Each parameter tested will include: name of parameter, testing procedure references,
results of analysis, and the units of the reported results.

RECORDS

The following describes procedures for maintaining the project’s records:

. The PM shall maintain records in accordance with the requirements of
this section until those records are turned over to NAS Oceana.

9-3
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. Records of field activities that support the integrity of samples shall be
entered on bound and numbered pages. Such records shall be dated and
signed or otherwise authenticated on the day of entry.

. Records retained on file shall be indexed. The indexing system shall
include the location of records within the indexing system. (The indexing
system shall be in alphabetical, chronological or numerical order, or as
otherwise indicated in written procedures).

. There shall be sufficient information in records to permit identification
between the record and the item(s) or activity to which it applies. Identi-
fication of records will be by means that permit traceability.

. The records storage system shall provide for accurate retrieval of records
without undue delay.

WDCRS544/018.51
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Section 10
QUALITY CONTROL CHECKS

A number of QA/QC samples will be collected to check the adeqﬁacy of sample collec-
tion and analysis and to monitor laboratory performance.

Duplicates, blanks, and spiked samples are used to test the sampling technique to
determine if the technique affects the analytical results, to measure the internal con-
sistency of the samples, and to estimate any variance or bias in the analytical process.
The field and laboratory QA/QC sampling procedures are described below.

FIELD SAMPLING QUALITY CONTROL PROCEDURES

Several QA samples will be collected to confirm the reliability and validity of the field
data gathered during the RFI. Replicate (duplicate) samples are used to provide a
measure of the internal consistency of the samples and an estimate of variance and
bias. Blanks provide a measure of cross-contamination sources, decontamination
efficiency, and other potential errors that can be introduced from sources other than
the sample. Table 4-2 shows the collection frequencies of the field QC samples.

REPLICATE/DUPLICATE SAMPLES

One field replicate (duplicate) sample will be obtained for every 10 field samples col-
lected, per medium. The sampling station from which the duplicate is taken will be
randomly selected for each event. Each replicate sample will be split evenly into two
sample containers and submitted for analysis as two independent samples with different
numbers, such that the duplicate is blind.

FIELD BLANKS

Field blank samples will consist of source water and used for decontamination and
steam cleaning and be handled in the same manner as the regular samples. One such
blank will be collected for each sampling event (sampling event is defined as duration
of a specific set of field tasks, such as a one-week period of monitor well drilling and
installation).

TRIP BLANKS

A trip blank is a 40-ml glass vial filled with Type II reagent grade water. The trip
blanks will be supplied by the laboratory and accompany the analytical samples back to
the laboratory and are handled like a sample. One trip blank will be submitted with
each day’s analytical samples that are shipped offsite for analysis of volatile organic
compounds.

10-1
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EQUIPMENT BLANK

One equipment (rinsate) blank will be included, on average, with each daily shipment
of samples for each media sampled. These blanks will be collected in the field to iden-
tify errors, such as contamination resulting from poor sampling techniques. After sam-
ple collection equipment is decontaminated, it will be rinsed with distilled, deionized
water and the rinsate will be collected, packed, and shipped with the other samples.

LABORATORY ANALYTICAL QUALITY CONTROL PROCEDURES
The analytical laboratory will use all of the quality control elements as specified by the
EPA Contract Laboratory Program, including matrix spikes, duplicates, and laboratory
blanks.

MATRIX SPIKES AND DUPLICATES

Matrix Spike will be spiked with the analyte being analyzed for two separate aliquots of
a sample selected for a batch of 18 field samples. The MS/MSD and 18 field samples
will consist of a batch of 20 samples. The MS/MSD results will be used to assess

accuracy and precision. The MSD is not required for inorganic analysis.

The MSD is a sample identical to the MS which is analyzed to determine reproduci-
bility of results.

Laboratory Blanks

For each extraction batch, a method blank will be analyzed to check on any back-
ground contamination for the laboratory.

Method blanks will be analyzed for background contamination from the laboratory as
specified by the manual.

WDCRS544/019.51
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Section 11 ,
PERFORMANCE AND SYSTEMS AUDITS

The audits will cover, in general, verification that approved procedures are used, per-
sonal responsibilities are clearly defined, a COC program and records retention pro-
gram are in place, and corrective action of variances taken by personnel is responsive
and timely.

LABORATORY PERFORMANCE AND SYSTEMS AUDITS

The analytical laboratory will conduct both internal and external quality control checks.
External quality control checks include participation in EPA’s certification programs in
which laboratories analyze QC samples of known concentrations received from EPA.
CH2M HILL’s laboratory schedule for conducting audits is outlined in the Quality
Assurance Manual, June 1990.

FIELD TEAM PERFORMANCE AND SYSTEMS AUDITS

A performance audit will be conducted by the PM and FM during the first week of
sampling to verify that proper procedures are followed and that subsequent sample
data will be valid. The audit will focus on the details of the QA program. The audit
checklist, which will serve as the guide for the performance audit for field procedures,
is shown in Figure 11-1. The audit will evaluate the organization of responsibilities to
determine whether the QA organization is operational, as well as verify whether or not
the following is taking place:

* = The quality assurance organization is operational

. Collection of samples followed the available written procedures

. COC procedures are followed for traceability of sample origin

. Specified equipment was available, calibrated, and in proper working
order '

. Sampling crews were adequately trained

. Recordkeeping procedures were followed; field notebooks, logsheets,

bench sheets, and tracking forms are properly prepared and maintained

. Corrective action procedures are followed

11-1 -
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Figure 11-1
FIELD PERFORMANCE AND AUDIT CHECKLIST

Project Responsibilities

Project No.: Date:

Project Location: Signature:

Team Members:

Yes ___ No___ 1) Was a DCQAP prepared?
Comments

Yes __ No___ 2 Was a briefing held for project participants?
Comments

Yes __ No___  3) Were additional instructions given to project participants?
Comments

Sample Collection

Yes __ No___ 1) Is there a written list of sampling locations and descriptions?
Comments

Yes __ No__ 2 Were samples collected as stated in the DCQAP?
Comments

Yes __ No___ 3 Were samples collected in the types of containers specified in the DCQAP?
Comments

Yes _ No__ 4 Was sample equipment available, calibrated, and in proper working order?
Comments

WDCRS544/021.51 11-2
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Yes No 5) Were samples preserved as specified in the DCQAP?
Comments

Yes No 6) Were the numbers, frequency, and types of samples collected as specified in
the DCQAP?
Comments

Yes No 7 Were quality assurance checks performed as specified in the DCQAP?
Comments

Yes No 8) Were photographs taken and documented as specified in the DCQAP?
- Comments '

Document Control

Yes _ No___ 1 Have any accountable documents been lost?
Comments

Yes ___ No___ 2) Have any accountable documents been voided?
Comments

Yes __ No___  3) Have any accountable documents been disposed of?
Comments

Yes __ No___ 4 Are the samples identified with sample tags?
Comments ;

Yes __ No___ 5 Are blank and duplicate samples properly identified?
Comments ‘

Yes _ No__  ¥6) Are samples listed on a chain-of-custody record?

- Comments

WDCRS544/021.51 113
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Yes__ No__ 7 Is chain-of-custody documented and maintained?
Comments

WDCRS544/021.51 11-4
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An audit report summarizing any results and corrections will be prepared and filed in
the project files. Significant variances from established procedures will be reported to
NAS, Oceana. Adherence to the general QA procedures, as specified above, will be
checked continuously by the designated FM during the remainder of sampling. Signifi-
cant variances will be reported to NAS Oceana.

WDCRS544/020.51
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Section 12
PREVENTIVE MAINTENANCE

Routine maintenance procedures and schedules for sampling equipment are described
in the manufacturers’ instruction manuals. All records of inspection and maintenance
will be dated and documented in the field notebook.

Maintenance procedures and schedules for all field and laboratory analytical
instruments will be in strict accordance with the recommendations of the equipment
manufacturers. Routine maintenance will be performed by laboratory personnel as
needed. All records of inspection and maintenance will be dated and documented in
laboratory record books.

Critical spare parts for the pH and cOnductivity meters include batteries and electrodes;
they will be included in the sampling kits to minimize downtime.

WDCR544/022.51
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Section 13
DATA ASSESSMENT PROCEDURES

The precision and accuracy of data will be routinely assessed to ensure that they meet
the requirements of the DQOs presented in Table 4-1. If enough data are generated,
the precision, accuracy, and completeness may be assessed using statistical procedures.

Precision is commonly determined from duplicate samples; thus, precision is usually
expressed as RPD or relative standard deviation (RSD). These quantities are defined
as follows.

X:'Xz
RPD = 100 x 2 ————=
(X1=X2)

RSD = (100//2) x [2 (X, - X)) (X, + X1

where X, and X, are the reported concentrations for each duplicate sample

Accuracy is commonly presented as percent bias or percent recovery. Percent bias is a
standardized average error; that is, the average error divided by the actual or spiked
- concentration and converted to a percentage. Percent bias is unitless, so it allows the
accuracy of analytical procedures to be compared easily.

Percent recovery provides the same information as percent bias. Accuracy is often

determined from spiked samples. Percent recovery is defined as:

% Recovery = = x 100

ta |y

where S = spiked concentration
R = reported concentration

Given this definition it can be shown that

% bias = % recovery - 100

WDCRS544/023.51
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Section 14
QA/QC CORRECTIVE ACTIONS

The PM is responsible for initiating project corrective actions. Corrective action steps
will include problem identification, investigation responsibility assignment, investigation,
action to eliminate the problem, increased monitoring of the effectiveness of the correc-
tive action, and verification that the problem has been eliminated.

Documentation of the problem is important to the overall management of the study. A
Corrective Action Request Form for problems associated with sample collection, shown
in Figure 14-1, will be completed by the person discovering the QA problem. This
form identifies the problem, establishes possible causes, and designates the person
responsible for action. The responsible person will be either the FM or CH2M HILL’s
designated field QC officer.

The Corrective Action Request Form includes a description of the corrective action
planned and has space for follow-up. The field QC officer will verify that initial action
has been taken and appears to be effective and, at an appropriate later date, check to
see if the problem has been fully resolved. The field QC officer receives a copy of all
Corrective Action Request Forms and enters them into the Corrective Action Log.
This permanent record will aid the field QC officer in follow-up and will assist in
resolving quality assurance problems with the PM.

For the CH2M HILL laboratory, corrective action procedures are required as the result
of nonconformance with QA/QC criteria or audit results. The first level of responsi-
bility lies with the staff. The analysts will monitor performance and take actions as
necessary. Documentation of nonconformance will be achieved by recording the cir-
cumstances in the daily logbook; successes and failures in corrective actions will be
recorded as well. The laboratory operations manager will be notified in all cases. The
second level of responsibility lies with the data reviewer as described in Section 9.0.

Examples of corrective actions include, but are not limited to, correcting COC forms,
analysis reruns (if holding time criteria permit), recalibration with fresh standards,
replacement of sources of blank contamination, examination of calculation procedures,
reassignment of analytical responsibilities using a different batch of containers, or
recommending an audit of laboratory procedures. An additional approach may be to
accept the data and acknowledge the level of uncertainty or inaccuracy by flagging the
data and providing an explanation for the qualification.

WDCR544/024.51
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Figure 14-1

CORRECTIVE ACTION RE( w.vs swreum
(Sample Collection)

Originator: ' Date

Person responsible for replying:

Description of problem and when identified:

State cause of problem, if known or suspected:

Sequence of Corrective Action (CA): (If no responsible person is identified, submit this form directly to the field QC officer.)

State date, person, and action planned:

CA initially approved by: Date:

Follow-up date:

Final CA approval by: Date:

Information copies to:

RESPONSIBLE PERSON:

Field QC Officer:

PM:

WDCR544/025.51 14-2
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Section 15
QUALITY ASSURANCE REPORTS

A QA report will be completed at the end of the field activity to summarize the
QA/QC status of the project and any problems. The report will be an assessment of
the measured QA parameters; for example, precision, accuracy, and results of
performance audits; any reported non-conformance; and any significant QA problems
and the recommended solutions. Any change in the DCQAP will be summarized in a
report or letter and sent to LANTNAVFACENGCOM and distributed to the
CH2M HILL project team.

Navy requirements for monthly reports for laboratory quality control are included in
Attachment C.

For this project, no separate report is anticipated to describe the QA/QC achieved.
The final project report will contain separate QA sections that summarize QA/QC
information generated during the course of the project.

WDCR544/026.51
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STANDARD OPERATING PROCEDURES

Field Measurement of pH _

Field Measurement of Specific Conductance and Temperature
Dissolved Oxygen Meter Monitoring

HNu Monitoring

LRSI

PHLR11_05851
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- : SOP. NO. 1

SOP NO. i: FIELD MIEASUREMENT OF pH

L PURPOSE
To provide a general guideline for field measurement of pH.
II. SCOPE

‘Standard field pH determination techniques for use on groundwater
samples.

II. EQUIPMENT AND MATERIALS

o pH buffer solution for pH 4, 7, and 10
o Deionized water in squirt bottle

0 pH meter

o Combination electrodes

o] Beakers

0

Glassware that has been washed with soap and water, rinsed twice
with hot water, and rinsed twice with deionized water

IV.  PROCEDURES AND GUIDELINES
A.  CALIBRATION

Calibrate unit prior to initial daily use and at least once every

4 hours or every five samples, whichever is less. Calibrate with at
least two solutions. Clean probe according to manufacturer’s
recommendations. Duplicate samples should be run once every 10
samples or every 4 hours.

1. Place electrode in pH 7 buffer solution.

2. Allow meter to stabilize and then turn calibration dial until
a reading of 7.0 is obtained.

3. Rinse electrode with deionized water and place itina pH 4
or pH 10 buffer solution.

4. Allow meter to stabilize again and then turn slope

adjustment dial until 2 reading of 4.0 is obtained for the
DH 4 buffer calurian ar 10.0 for the pH 10 buffer solution.

RAYMK2/002.50 ) 1
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SOP. NO. 1 -

3. Rinse electrode with dejonized water and piace in pH 7
buifer. If meter reading is not 7.5, repeart sequence.

B. PROCEDURE
L Before going out into the field:
a) Check batteries.

b) Do a quick calibration at pH 7 and 4 to check
electrode.

c) Obtain fresh solutions.
2. Calibrate meter using calibration procedure.

Pour the sample into a clean beaker.

4. Rinse electrode with deionized water between samples.

S. Immerse electrode in solution. Make sure the white KCl
junction on the side of the electrode is in the solution. The
level of electrode solution should be one inch above sample
to be measured.

6. Recheck calibration with pH 7 buffer solution after every
five samples.

C. GENERAL

L When calibrating the meter, use pH buffers 4 and 7 for
samples with pH <8, and buffers 7 and 10 for samples with
PH >8. If meter will not read pH 4 or 10, something may
be wrong with the electrode.

2. Measurement of pH is temperature dependent. Therefore,
buffers temperatures should be within about 2 degrees C of
sample temperatures. For refrigerated or cool samples, use
refrigerated buffers to calibrate the pH meter.

3. Weak organic and inorganic salts and oil and grease
interfere with pH measurements. If oil and grease are
visible, note it on the data sheet. Clean eiectrade with soap
and water and rinse with distilled water. Then recalibrate
meter.

RAYMK2/002.50 , 2
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SOP- NO. 1

Fuiiowing field measurements:

a) Report any problems.

b) Compare with previous data.

c) Clean all dirt off meter and .inside case.
d)  Store electrode in pH 4 buffer.

Accuracy and precision are dependent on the instrument
used; refer to manufacturer’s manual. Expected accuracy
and precision are +/- 0.1 pH unit.

V. ATTACHMENTS

pH meter calibration sheet

VI.  KEY CHECKS AND ITEMS

o) Check batteries
o Calibrate

VII. PREVENTIVE MAINTENANCE

0 Refer to operation manual for recommended maintenance.
0 Check batteries, have a replacement set on hand.
RAYMK2/002.50 3
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pH METER CALIBRATION SHEET

In<rrimant Readinms

. Uncalibrated Caiibrated
Analyst (Two Required) (Two Required)
Date Time Initials @pH4 @pH7 @pH4 @pH7

Comments

RAYMK2/003.50
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SOP NO. 2: FIELD MEASUREMENT OF SPECIFIC CONDUCTANCE
AND TEMPERATURE

L PURPOSE

To provide a general guideline for field measurement of specific
conductivity and temperature
0. SCOPE

Standard field conductivity and temperature techniques for use on
groundwater samples.

II. EQUIPMENT AND MATERIALS

Conductivity meter and electrode

2 _al1Y

Distilled water in squirt bottie
Standard potassium chloride (KC1) solution (0.01 N)

IV.  PROCEDURES AND GUIDELINES

O 0o

TECHNICAL: Detection limit = 1 umho/cm @ 25°C; range = 0.1 to
100,000 umho/cm

CALIBRATION

Calibrate prior to initial daily use and at least once every 4 hours or
every five samples, whichever is less. Calibrate with standard solution.
The standards should have different orders of conductance. Clean probe
according to manufacturer’s recommendations. Duplicates should be run
once every 10 samples or every 4 hours.

L. With mode switch in OFF position, check meter zero. If not
zeroed, set with zero adjust.

2. Plug probe into jack on side of meter.

3. Turn mode switch to red line and turn red line knob until needle
aligns with red line on dial. If they cannot be aligned, change the
batteries. .

4, Immerse probe in 0.01 N standard KCl solution. Do not allow the
probe to touch the sample container. '

5. Set the mode control to TEMPERATURE. Record the
temperature on the bouom scaie ot the meter in aegrees C.

RAYMK2/004.50 1
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SOP NO. 2
6. ‘l'urn the mode switch to appropriate conductivity scale (i.e.. x100,
x10, or x1). Use a scale that will give a midrange output on the
meter.
7. Wait for the needle 1o stabilize. Multiply reading by scale setting

and record the conductivi

ty. The conductivity must then be

corrected for temperature.

8. Calculate conductivity using the formula:

)
|

G25=

G-r=

= Gr/[1 + 0.02 (T - 25)]

conductivity at 25°C, umho/cm
temperature of sample, degrees C
conductivity of sample at temperature T, umho/cm

The table below lists the values of conductivity the calibration
solution would have if the distilled water were totally nonconduc-
tive, however, even water of very high purity will stiil possess a
small amount of conductivity.

Temperature °C

15
16
17
18
19
20
21
22
23
24

25

26
27
28
29

30

Conductivity
__(umho/cm)

1,141.5
1,167.5
1,193.6
1,219.9
1,246.4
1,273.0
1,299.7
1,326.6
1,353.6
1,380.8
1,408.1
1,436.5
" 1,463.2
1,490.9
1,518.7
1,546.7

RAYMK2/004.50
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SOP NO. 2

9. Rinse the probe with deionized water.
10.  Run sample and rinse with deionized water when done.
V. ATTACHMENTS
Conductivity meter calibration sheet
VL. KEY CHECKS AND ITEMS
Check battery.
Calibrate.

Clean probe with deionized water when done.
When reading results, note sensitivity settings.

VII. PREVENTIVE MAINTENANCE

0 Refer to operations manual for recommended maintenance.
0 Check batteries, and have a replacement set on hand.

OO0O0O0

RAYMK2/004.50 | 3
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CONDUCTIVITY METER CALIBRATION SHEET

Instrument Readings

Analyst Uncalibrated Calibrated
Date  Time Initials @EC=225 @EC=225 Comments

RAYMK2/005.50
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SOP. NO. 3

SOP NO. 3: DISSOLVED OXYGEN METER MONITORING

PURPOSE

To provide general guidelines for the calibration and use of the Dissolved
Oxygen (DO) meter.

II. SCOPE

This is a general guideline for the field use of a DO meter. For specific
instructions, refer to the operations manual. '

IOI. EQUIPMENT AND MATERIALS

0 Operations manual

o A DO probe and readout/control unit with batteries

o Electrolyte solution (KCl dissolved in deionized water) and probe
' membrane

IV. PROCEDURES AND GUIDELINES
A.  CALIBRATION

Calibrate prior to initial daily use before any readings are taken.
Clean probe according to manufacturer’s recommendations.

1

2.

RAYMK2/007.50

Prepare DO probe according to manufacturer’s
recommended procedures using electrolyte solution.

In the off position, set the pointer to zero using the screw in
the center of the meter panel.

Turn function switch to red line and adjust using red line
knob until the meter needle aligns with red mark at the 31
degrees C position. '

Turn function switch to zero and adjust to zero using the
zero control knab. .

- Attach prepared probe and adjust retaining nng tinger tight.
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SOP. NO. 3 -

6. Allow 15 minutes for optimum probe stabilization (when
meter is off or during disconnection of the probe).

7. Place probe in hollow stopper that is supplied for use with
the YSI Calibration Chamber.

8 Place approximately 1/2 inch of deionized water into a 4-
ounce, wide mouth screw cap bottle. Keep this bottle
capped and with the DO meter. _

9. Just before use, shake the bottle to saturate the water with
air.

10. Remove cap, place probe in bottle keeping an air-tight seal
around the rubber stopper. Swirl water around in the bottle
while waiting for conditions to reach equilibrium.

11.  Shield chamber from sun and wind to avoid temperature
fluctuations during calibration.

12 Turn function switch to temperature and record temperature
reading. Determine calibration factor for that temperature

and altitude correction factor from tables supplied by
manufacturer.

13.  Multiply the calibration factor by the correction factor to get
a corrected calibration value.

14.  Turn function switch to appropriate ppm range and adjust
the calibrate knob until the meter reads the corrected
calibration value. Wait two minutes to verify calibration
value. Readjust as necessary.

B. PROCEDURE
1. Before going out into the field:
a) Check batteries
b) Obtain fresh electrolyte solution
¢} - Prepare DO probe

2. Calibrate meter using calibration procedure.

RAYMK2/007.50 - 2
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SOP. NO. 3

Place probe in water to be measured. In a stream (1 ft/sec
or greater), the probe should be placed at mid depth in the
main thread of flow. If the stream is not flowing at 1 ft/sec,
the probe should be moved through the water at this
velocity or use a probe with a built-in stirrer.

Allow sufficient time for probe to stabilize to water
temperature and DO. Record DO meter reading.

V. ATTACHMENTS
DO meter calibration sheet

VL. KEY CHECKS AND ITEMS

o Battery check

o Calibration

VIL. PREVENTIVE MAINTENANCE
0 Refer to operation manual for recommended maintenance.
0 Check batteries, have replacement set on hand.

RAYMK2/007.50
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DO METER
CALIBRATION SHEET

Analysts Temp  AlL Predic  Actual
Daue  Time Sigawre (O () (ppm0) (ppm0)  Commem

RAYMK2015.50
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SOP NO. 4: HNu MONITORING

L PURPOSE

To provide general guidelines for the calibration and use of the HNu
photoionization detector.

II. SCOPE

This is a broad guideline for the field use of an HNu. For specific
instructions, refer to the operations manual.

OI. EQUIPMENT AND MATERIALS

0 Operations manual

0 An HNu readout/control unit and photoionization probe (either
10.2 or 11.7 eV depending on requirements) with fully charged
battery pack

o Charging unit

0 A cylinder of calibration gas, typically 100 ppm isobutylene in air

0 A regulator for the calibration gas cylinder

o A short length of 1/8th-inch tube to transfer calibration gas from
the cylinder to the HNu probe (as short as possible)

IV. PROCEDURES AND GUIDELINES
ONLY PROPERLY TRAINED PERSONNEL SHOULD USE THIS
INSTRUMENT. FOR SPECIFIC INSTRUCTIONS, SEE OPERATIONS
MANUAL.
A.  CALIBRATE THE HNu
L Identify the probe by lamp model.

2. Connect the sensor/probe to the readout/control unit.

Perform a battery check by turning the function switch to
“Batt.”

4. Turn function switch to “Standby” and set the readout to
zero by turning the zero knob.

- RAYMK20O1150 = 1
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SOP NO. 4

Hold the sensor/probe to your ear to verify that it is
powered. A faint humming sound will be heard.

Set the range to the appropriate setting.

Connect the tube from the calibration gas cylinder to the
end of the probe and open the valve on the calibration gas
cylinder. -

Sample the calibration gas and adjust to the proper reading
with the span control knob.

If calibration cannot be achieved, disassemble the sensor/
probe assembly and clean lamp. If the span knob setting is
at the end of the span range, unit must be serviced by
qualified personnel.

B. SAMPLING WITH THE HNu

L

2.

4,

Once calibration is complete, unit is ready for sampling.
When not in use, set function knob to “Standby.”

When done for the day, turn unit off and disconnect the
sensor/probe.

Charge the battery overnight (complete recharge takes
14 hours).

For preventive maintenance, refer to instruction manual.

V. ATTACHMENTS
HNu calibration sheet

00 O0O

RAYMK2011.50

KEY CHECKS AND ITEMS

Check battery.

Zero and calibrate.

Verify sensor probe is working.
Recharge unit after use.
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SOP NO. 4

VIL PREVENM MAINTENANCE

A complete preventive maintenance program is beyond the scope of this
document. For specific instructions, refer to the operations manual.,

o A complete spare HNu should be available on site whenever field
operations require this instrument.

0 A spare lamp should be on hand so a defective unit can be
changed without returning the unit.

o Occasional cleaning of the lamp should be performed as needed.
o Charge batteries daily.

o Occasionally allow the batteries to totally discharge before
recharging to prevent battery memory from occurring.

RAYMK2011.50 3
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HNu CALIBRATION SHEET

Anéuyst

Initials

Uncalibrated
@10 ppm

Calibrated
@10 ppm Comments
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Attachment B
PRACTICAL QUANTITATION LIMITS
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Psge do. 1
11/28/90
R INORGANICS
W WBN ML PaL
APP  SOIL  WATER- SOIL  WATER SUGGESTED
“AZARDQUS COMSTITUENT Cas w0 TCLPPL IR m/ke ®/1 mm/ke mg/t RETHD
Atamirum phosghide (as AU) 20859-73-8 el €2 el SE-1 6010
Antimonry 7440-36:0 X X X 3Ee1 SE-3 2Eel 3E-2 6010(s) Tl
\rsenic 7640-38:-2 X X X &E1 SE-2 3Ee1 1E-2  6010(s) 70600
tarim : 7640-39-3 X X 163 SEO0 €0 26-2 6010
Serylliue 740-41-7 X X X 21 163 -1 363 6010
Cocmium 7440-43-9 X X X 20 S3E3 220 €3 6010(s) 7131(w
nromius . 7440-47-3 X X X 31 1E-1 4E0 1E-2  6010(s) 7191(
ead 7639-92-1 X X X V.5Ee2 SE-2 2+t 1E-2  6010(s) 7421w
sercury 7439-97-6 X x X 21 26-3  E-Y  26-3 N0
vickel 7440-02-0 X X X 1643 1E-1 & 0 28-1 6010
Selenium TTE2-49-2 X X X 2842 SE-2 kel 282 6010(s) 7740(w
Silver 7640-22-6 X X X  2%e2 SE-2 D 26-3  6010(s) T761(w
Thatliue 7640-28:0 X X X - 6EO0 1€-3 28e1 1E-2  6010(s) 7870(w
Venadim 7040-62-2 X X 163 361 LEO0 BE-2 4010
Zire | 7440-68-6 X X X 1Ee3 TEO0 E 0 26-2 6010

- +anide (amenable) ‘ ' $7-12-5 1803 26-1 4E-2 4E-2 9010

" Attackment (2)
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sge Yo. 1

1/28/9% _ |
DICKINS & DISENZOFURAXS

APP  SOIL  WATER SOIL WATER SUGGESTED
AZARDOUS CONSTITUENT Cas ¥O. TCL PPL IX  mG/k@ ma/l mg/kp mg/i METHOD
2,3,7,8-1C00i0xin 1766-01-6 X  4E-6 SE-8 2E-3 1g-5 8280
2,3,7,8-Peco0oxine X  8€-6 E-7 26-3 1€-S 8280
2,3,7,8-uxCDO{oxine X  4E-5 SE-7 2E-3 1E-S 8280
*,3,7,8-HpCODioxine : AE-4  SE-6 2£E-3 1E-S 8280
CObioxine 3268-87-9 4E-3  SE-S 2£-3 1E-5 8280
,3,7,8-TCOFuran $1207-31-9 X 4E-S 2-9 26-3 1E-S 8280
,2,3,7,8-PeC0Furan X BE-5 4E-9 2£-3 1E-5 8280
,3,4,7,8-PeCDfuran 57117-31-4 X 8E-6 4E-10 2£-3 1E-5 8280
1,3,7,8-HxCDFurans X 4E-5 26-9 2&-3 1E-S 8280
:,3,7,8-NpCDFurans 4E-4  2E-8 2£-3 1E-5 8280

R 4E-3  22E-7 =3 1E-S  &280
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1AZARDQUS CONSTITUENT

Aldrin

Aramite

alpha-BNC *syn.* alpha-Nexachlorocyelohexane
mta-BNC  *syn® bets-Nexachlorocyclohexans
jamme-BHC "syn.® Lindane

‘hlordane

chiorobenzilate ®*syn.® Ethyl-4,4’-dichlorobenzilate
J00

J0€

20T

diallate

1,2-Dibromo-3-chloropropane “syn.* DECP
2,6-Dichlorophencxyscetic acid *syn.* 2,4-D
~ dieldrin

)imethoate

wsed *syn.* 2-(sec-Butyl)-4, 6-dinitrophenol or DNBP
syl foton

Erdosul fan

Endothatll

Ercirin

Sthylene dibromicde ®syn.® €08

‘amphur  *syn.* famophos

‘eptachlor

ieptachlor epoxide (alpha,bets,gamms iscmers)
“ethoxychior

“ethyl parathion

Jctamethyl pyrophosphoramide ®*sym.® Schraden or OWA
Psrathion

Pentachloronitrobenzens -*syn.* PCIS
entachlorophenol ®syn.* PP

Shorate

Jolychlorinated biphenyls (PCB’s)
?ronamide

Strychnine & salts
2,3,4,6-Tetrachloropheno!

Tatraethyl dithiopyrophosghate *syn.® Sulfotegp or TEDP

< Thxaphene

_ »,5-Trichlorophencxyacatic acid *syn.® 2,4,5-7
&,6,5-Trichiorophencaypropionic scid *syn.®-2,4,5 TP

0C-00011-03.08-06/01/92

PESTICIDES & PCB’S

CAS NO.

309-00-2
140-57-8
319-84-6
319-88-7

58-89-9

57-74-9
$10-15-6
72-54-8
72-55-9
50-29-3

2303-16-4
96-12-8
9%-75-7
60-57-1
60-51-5

88-85-7
298-04-4
115-29-7
145-73-3

72-20-8

106-93-4
52-85-7
76-44-8

1024-57-3
72-43-5

298-00-0
152-16-9
56-38-2
82-68-8
87-86-5

298-02-2
12767-M-2
23950-58-5

57-2¢-9
58-90-2

3689-24-%
8001-35-2
93-76-5
93-72-1

'
TCL PPL IX
X X X
X
X X X
X X
X X X
X X X
X
X X X
X x X
X x X
X
X
X
X x X
X
X
X
X X X
X X X
X
X X X
X x X
X X
X
X
X
X X X
X
X X X
X
X
X X X
X
X

so1L
mo/kg

&E-2
3£+
1E-1
&E-1
ZEot

5€-1
1€+3
k0
0
0

1€+
3E-2

. BEe?

&E-2
2Bt

23]
o
&0
1E+3
. 34|

%%-3
X42
1€-1
%-2

1843

P 23|
r- 37
SE+2
242
1€3

4Ee1
9E-2
1E*3
F. 34 |
1E+3

4Eet
TE-
8E+2
6E+2

neN
WATER
g/l

£-6
1€-3
6E-6

%6

23

TE-1
1€-4
1€-4
1€-4

Z-4

CTE-2

x-6
-3

7E-3
1E-3
-3
1€-1
%-3

5€-%

AE-4
ZE-4

1€-2
1€ 0

2E-2
SE-3
&1
S€-2

L
SOt
ng/kg

-3
3-1
3%-3
3g-3

3&-1
5E-3
1€ 0
1€-3
3&-1

TE-1
3E-1
9%€-3
72

3-3

SE-3
TE-1
%-3
2E-3
1€-1

3g-1
e
3e-1
1.0
&0

3g-1
4E-2
3E-1
€0
3E-1

3&-1
-1
20

& 0

PaL
WATER
g/t

S€-$
1E-2
1€-4

‘&5

1€-4

1g-2
3&-5

-5
1€-2

2€-2
2£-3
1€-4

SE-5

3E-4

3€-5
5E-$
k-3

1€-2
s L
1€-2
E-2
$€-2

1€-2
TE-4
1€-2
4E-2
1€-2

1€-2
2E-3
E-3
-3

SUGGESTED
METHNQD

82n
8260(s) 8011(w)
8150
8080
an

s270

8270(s) 8140(w)
2080

804S /2

8080

8260(s) 8011(w)

BEES

K7
827
8270
az70

827N
8270
8270
8270
8270

8150
8150



VOLATILES & SEMIVOLATILES

HAZARDCUS CONST!TUENT

Acenaphthene
Acetaidehyde *syn.* Ethanal
Acetone *"syn.* 2-Propanone

Acatonitrila "syn.* Methyl cysnide
Acatophenons

Acroiein

Acrylamide

Acrylonitrile

Allyl chloride *syn.? 3-Chloropropens
Aniling *syn.* Benzereamine

Benz (a] snthracene
Senz [a) anthracens
Benzene

Benzidine

Sanzo (b] fluoranthens

Renzo(b) fluoranthene
nzo [k} fluorenthene
genzo (k] fluoranthens
Genzolalpyrens
fenzo{a] pyrene

Senzotrichlorice

Berzyl slcohol

Serzyl chloride

8is(2-chioroethyl) ether ®*syn.* Dichloroethyl ether
Bis(2-chloroethyl) ether *syn.® Dichlorcethyl ether

Bis(2-chloroisopropyl) ether *syn.® Dichioroiscpropyl ether
Bis(2-ethylhexyl) phthalate *syn.® Diethylhexyl phthalate
Sromedichlorcmethans

Sromoform  *syn.* Tribromomethane

Sutanol *syn.® n-Butyl alcohel

Sutyl benzyl phthalate

Carbon disuifide

Carbon tetrachloride *syn.® Tetrachloromethare
p-Chlorcaniline

Chlorobenzens

p-Chloro-ma-cresol

Chlorodibromomethane

hloroform

-~Chlorophenol

Chiorcprens *syn.® 2-Chioro~1,3-butadiene

CAS ¥O.

83-32-9
73-07-0
67-6k-1
75-08-8

107-02-8
79-06-1
107-13-1
107-05-1
62-53-3

56-55-3
56-55%-3
71-43-2
92-87-5
205-99-2

205-99-2
207-08-9
207-08-9
$Q-32-8
50-32-8

8-07-7
100-51-6
100-44-7
111-644
111-44-4

108-60-1
117-81-7
73-27-4
75-25-2
71-36-3

83-63-7
75-15-0
56-23-5
106-47-8
108-90-7

59-30-7
124-48-1
67-66-3
95-57-8
126-99-8
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. APP
TCL PRL IX
X x X
X X
X
X
X X
X X
X
X
X X X
X X X
X X X
X
X X X
X X X
X X x
X X X
X X X
X x x
X X
X X X
X X X
X X X
X X x
X X x
X X x
X X X
X X
X X x
X X
X x X
X X X
X X
X X X
X X x
X

LI 1]
SOIL
~/kg

1E+3
€1
1E+3

RELY

Pl g 4

BE+1

3g+2
-1
€0
O
18+2

2&-1
. 341
3&-3
4E-1

4E-1
8+
- 341

6E-2

-4
1E+3
4E-1

&E-1Y

1€+3
SEet
1E+3

1£+3

16+3
1€+3
7’0
342
1E+3

1E+3
1€+3
16+2
LE+2
1€+3

uaN
WATER
g/t

260
SE-3
&0

% _1

4 0

SE-1
&-6
6E-5
3&-4

1€-$
1E-5
SE-3
-7
-5

%-3
&&-3
4E-3

£-4
1€-8
1B+t

k-4
3&-5

1€ 0

"L
111
~/kg

3&-1
1€-1
1E8-1

-1

5€-3

1€-1

S€-3
SE-3
1€-1

3E-1
1E-1
SE-3
TE-1
5€-3

3&-1
SE-3

-1
S€-3

PQL

WATER SUGGESTED

g/t

1€-2
1€-1
1€-1
18-

1€-2

SE-3
1€-1
SE-3
SE-3
1€-2

1€-2
1€-4
SE-3
3&-2
1€-2

. 30}
1€-2
28-4
1€-2
k-4

S€-2
&-2
1€-1
1E-2

1€-2
1€-2
SE-3
SE-3
1€-1

1€-2
1€-1
SE-3

SE-3

1€-2
5€-3
SE-3
1€-2
5€-3

METHCD

8240

L
e
"~
>
L]

827
AR

8260 (82¢0)
Qn
2n

8310
827
&310
s2n
a3to

g120 N1

2n

2260 (8240)
827

8270(s) 8110(w

a2rn
n
8260 (82¢0)
8260 (8240)
8240

82n

8240 *
8260 (8240)
827

8260 (82:0)

827
8260 (824Q)
8260
8270
8260
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{AZARDOUS CONSY!TUENT CAS MO.
hrysene 218-01-9
Chrysens 218-01-9
“resols 1319-77-3
‘umene  "syn.? [scpropyl benzene 98-82-8
1ibeng [a,h] snthrecens $3-70-3
yibenz (e, h) anthracens $3-7-3
Yi-mebutyl phthalate . 84-74-2
3-Dichlorcbenzens 95-50-1
>-Dichlorcbenzens 106-44-7
31,37-Dichlorcbenzidine 91-96-1
yichlorodifluoramethane 75-71-8
i,1-Dichloroethane 75-3%-3
1,1-Bichloroethane 75-34-3
1,2-Dichloroathans 107-06-2
', 1-Dichlorcethylene 75-35-4
“g=1,2-0ichloroethylene 156-39-2
na-1,2-Dichlorcethylene 156-60-%
2,4-Dichiorophenol 120-£3-2
1,2-Dichloropropene 73-87-5
1,3-Dichlorcpropens $42-T5-6
Yiethyl phthalate 84-66-2
Jiethyistilbesterol $6-53-1
5,3 -Dimsthoxybenzidine *syn.* Dianisidine 119-90-4
dimmthyleming *syn.® DMA 126-40-3
?,12-0 imethylbenz [a) anthracene §7-97-6
3,3'-Dimethytbenzidine *syn.* o-Tolidine 119-93-7
2,4-0 imethylphenol 105-67-9
Jimethyl phthalate 131-11-3
1,3-Dinitrobenzene *syn.* m-Dinitrobenzens 9-65-0
1,4-Dinitrophencl 51-28-%
7, 4-Dinftrotoluene 121-14-2
), 6-Dinitrotolusne 606-20-2
Ji-meoctyl phthatate 117-84-0
1,6-Dioxane 123-91-1
Yiphenylamine 122-39-4
1, 2-0iphenyihydrazine 122-66-7
ichlorohydrin 106-89-8 .
thoxysthanol *syn® Ethylens glycol monoethyl ether 110-80-%
.chyl ascetate - © 1641-78-6
100-41-4

Ethylbenzene

VOLATILES & SEMIVOLATILES
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: APP

TCL PRL IX
X X X
X x X
X X
X x X
X X X
X X X
X X X
X X X
X X X
X
X X X
X x X

X x X .
X X X
X X
X X X
X X X
X X X
X X X
X
X
X X X
X X X
X
X X X
X X X
X X X
X X X
X
X

4
X

L
$OIL
mg/kg

4 0
48 0
1€+3
1€+3
1€-2

1€-2
1€+3
183
X0

1€+3
&0

S0

L
€0

8€+2
1E+3
. 341
1€+
34

1E+3
1E-3
SEe1

ZE+2

-2
&E*2
1E+3
8 0
2802

1€ 0
1€ 0
1€+3
&k
1€+3

9€-1
TE+1
1E+3
1€+3
13

WATER
=3/\

-4
2E-4
X0
1€ 0
7E-7

4E 0
&E- 1
7.5€-2
8-S

TEQ
4E-4
&E-4
SE-3
7E-3

-2
1€-1
1€-1
5€-3
1€-2

&1
TE-8

TE-2
1E-¢

oE-6
-2
&2

TE-2

5€-5
5€-5
&1
3e-3
9E-1

4E-5
4E-3
1E+
38+
7E-1

raL
oL
/g

3£-1
1€~
31
5€-3
-1

3g-1
1€-2
SE-3

5€-3
5€-3
Te-é
5€-3
5¢-3

Se-3
5€-3
3g-1
5€-3
1€-2

3e-1
k0
1€-1
3¢-1

3E-1
3e-1
381
3&-1
&0

3e-1
3&-1
3E-1
1E-1
TE-1

1€-1
1t 0
1E-1
5€-3

oL
WATER
/1

1€-2

k-3
1E-2
SE-3
1€-2

3e-4
1€-2
1€-2
SE-3
182

se-3
S€-3
TE-4
SE-3
5E-3

SE-3
Se-3
1€-2
3€-3
1€-2

1€-2
1€-2
1€-9
1€-1
1€-2

1€-2
1€-2
18-2
-2
5€-2

1€-2
1€-2
18-2
1€-1
1E-2

1€-2
1€-1
1€ 0
1€-1
SE-3

SUGGESTED
ME THOD

a7
8310
8270
8240
2r

a310
arn
8260 (8270)
8260 (8270)
827

8260 (8240)
8260 (8240)

8021

8260 (8240)
8260 (8240)

8250 (8240)
8260 (8240)
arn
8260 (8240)
8240

s2n
ar
2n
8240
Kn

827
82
a2n
827
870

82n
8
Krn
8260 *
an

&2n

8010 *

8260 *
8240

8260 (8240
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Page No. 3

11/28/90

VOLATILES & SEMIVOLATILES
L ] (] 0] L rQL
APP  SOIL WATER SOIL WATER SUGGESTED

HAZARDOUS CONSTITUENT CAS NO. - TCL PPL IX  mg/kg mg/l  mg/kg mg/l METHAD
Ethyl ether *syn.? Diethyl ether 60-29-7 1643 26«1 1E-1  1E-1 8240
Ethyl msthecrylste 97-63-2 X 1€+3 3EQ SE-3 SE-3 8240
Ethylens dibromide *syn.* ED8 106-93-4 8-3 SE-S SE-3  3E-4 8011
Fluoranthene 206-44-0 X x X 1€+3 10 3E-1 1E-2 8270
Fluorene 8-73-7 X X X  4EsY  26-3 3E-1 1E-2 8270
Fluorens 86-73-7 X X X  4Ee\ 26-3 1E-Y 2E-3 8310
formaldehyde $0-00-0 18«3  1E-3 2 16-2 &315¢(w) *
Formic acid ) %-18-6 16e3  Teet  2E-1  2-1 8015 ¢
Furan 110-00-9 8Fe1  4LE-2 1E-1  1€-1 830
Hexsch{orobenzene 118-76-1 X X X 6E+1  1€-3  3E-1 1E-2 &0
Hexachlorobenzens 118-7%-1 X X X 6E+1  1E-3  3E-2 S5E-4 8120
Hexachlorobutadiene . 87-68-3 X X X PO LE-4  SE-3  SE-3 3260 (8120)
Nexachiorocyclopentadiene TT-47-4 X X X ' 3g.2 SE-2 3E-1 1E-2 &M
Nexschioroethane 67-72-1 X X X  SEsY  3E-3  3E-1 1E-2 QN
Wexachioroghens ‘ 70-30-4 X 2BeY 1E-2  4E-Y SE-2 &P
Indeno(1,2,3-cdlpyrene ' 193-39-% X X 40 22-64 3E-1 1€-2 &0
weno(1,2,3-cdlpyrene 193-39-5 X X x &0 26-4 3E-2 4E-4 8310
.sobutyl alcohol 78-83-1 X 1643 1Ee1  1€-1 1E-1 8240 *
Isophorone 78-59-1 X X X %2 9-3 3%-1 1E-2 8270
Methacrylonitrile 126-98-7 X 8O0 4E-3 -2 32 80
Methanol 67-56-1 1€e3  2Ee%  1E-Y  1E-1 8240
sethyl bromide vsyn.? Bromcmmthane 74-83-9 X X X 1E+2 SE-2  1E-2  1E-2 8260 (8240)
nethyl chioride *syn.* Chioromethane 74-87-3 X X X SEe1  3E-3  12-2  1E-2 8260 (82:0)
Methylens bromide ®syn.* Dibromomethane 74-95-3 X 8E+2 4&E-1  SE-3 SE-3 8260 (8240)
Methylene chioride “syn.® Dichiorcmethare 75-09-2 X x x 9+t 5€-3 SE-3 SE-3 820
3-Methylchicanthrene $6-49-8 X TE-2 4E-6 TR-Y -2 70
methyl ethyl ketome T*syn.* 2-Butanore 78-93-3 X X 1E+3 2E 0 1E-1  1E-1 820 *
methyl isobutyl ketome ®syn.® &-Nethyl-2-pentancne 108-10-1 X X 1E+3 260 1B-1 1E-1 8240 *
Methyl methacrylate 80-62-6 X 16«3 3 0 3g-2 3E-2 2200
Haphthalene 91-20-3 X X X 362  1E-1  3E-1  1E-2 120
Heghthalene $1-20-3 X X X  3Ee2 181 SE-3 SE-3 8260
Hitrobenzens 98-95-3 X X X  4Ee1 22-2 3E-1 1E-2 &N
2-#itropropans 79-46-9 7E-2  LE-6  1E-1 -1 8260
N-Nitrosodi-n-tutylamine 924-16-3  § 18-V &84 -1 -2 &0
N-Witrosodiethylmmine $5-18-% X se-3  2¢-7 Te-Y  2E-2 W70
Neditrosodimethyt amine 62-73-9 X X 18-2 7E-7 7E-Y  1E-2 &270
N-Nitrosodiphenylsmine 85-30-6 X X X 1€+3 TE-3  3E-1  1E-2 &0
“-Nitrosodi-n-propylamine 621-64-7 X X X 1€-1 Se-é 3&-1  1E-2 &2

ditrosomethylethylamine 10595-95-6 X 3E-2 22-6 7TE-1 1E-2 &N
u-Nitresopyrrol idine ‘ 930-55-2 X - -1 2£6-5 EO 4E-2 &7
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HAZARDOUS CONSTITUENT

Pentach|orocbenzene
Pentachlorophenol *syn.* »CP
Phenanthrens

Pheranthrens

Phenol

p-Pheny| enediamine
Phthalic smhydride
2-Picoline

Pyrene

pyridine

Styrens

Styrens
1,2,6,5-Tetrachlorobentene
1,1,1,2-Tetrachlorosthare
1,1,2,2-Tetrachlorocethane

1,1,2,2 Tetrachiorocethane
trachiorcethylene *syn.* Perchioroethylens
+e3,4,6°Tetrachlorophenol
Toluene
2,6-Tolusradiamine

2,6-Toluenedismine
Tolusne diisocysnete
o-Toluidine
p-Toluidine
1,2,4-Trichiorobenzens

1,1, 1-Trichlorcethane
1,1,2-Trichtoroethane
trichloroethylens
Trichiorofluoromethane
2,4,5-Trichlorophenol

2,4,6-Trichlorophenal

1,2,3-Trichioropropens
1,1,2-Trichtore-1,2,2-trifluoroethane
sym-Trinitrobenzens *sym* 1,.3,5-Trinitrobenzene
Yinyl chioride

Virwl chloride
Xylens (total)

VOLATILES & SEMIVOLATILES

CAS NO.

508-93-5
87-85-5
85-01-8
85-01-8

108-95-2

106-50-3

88-44-0
109-06-8
129-00-0
110-86-1

100-42-5
100-42-5
95-94-3
630-20-6
79-34-8

79-34-5
127-18-4
$8-90-2
108-88-3
95-80-7

823-40-3
26471-62-3
95-53-4
106-49-0
120-82-1

71-55-6
79-00-5
™-01-6
75-69+4
95-95-4

88-06-2
96-18-4
76-13-1
99-35-4
75-01-4

75-01-4
1330-20-7
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APP

TCL L IX
X

X X X
X X X
X x X
X x X
X

X

X X X
X

X X
X 4
X

X

X X X
X X X
X X X
X

X X X
X

X X
X X X
X X X
X X X
X

X X
X X X
X

X

X X X
X X X
4 X

L
SOIL
g/kg

6Ee1t
18«3
€1
4Eet
1E+3

SEe2
1€+3
1€+3
1€+3
- 33}

1E+3
1€+3
i34
b 23]
&0

40
8¢+2
1E+3
1€+3

1€+3
1E+3
X0
4E 0
1E+3

1E3
1€+
TE+1
1£+3
1E+3

&LE+Y
SEe2
1£+3
4E 0
SE O

€0
16+3

L] ]
WATER
g/t

-1
TEet
X0
1€ 0
AE-2

SE-3

1€-2
1€-3
-4

2£-4
9€-3
1€ 0
20
9E-5

6 0
TE-1
1€-4
2%-4
9E-3

k-1
SE-3
5€-3
1€+
AE 0

3&-3
-1
1£3
%-3
-3

1€+

L
soIL

wa/ke

3E-1
20
3&-1
SE-1
3g-1

3-1
ko0
5€-3
3E-1
5€-3

Se-3
1€-4
3E-1

SE-3

1€-4
5€-3
31
5€-3
3E-1

5€-3
SE-3
SE-3
SE-3
%0

6E-1
SE-3
5€-3
7E-1
1€-2

L
WATER
g/t

1€-2
S€-2
1€-2
&E-3
1€-2

1€-2
1€-1
5¢-3
1€-2
$€-3

SE-3
1€-4
1€-2
sE-3
sE-3

1E-4
5&-3
1€-2
5€-3
1€-2

1€-2
1€-2
1€-2
1€-2

5¢-3
5€-3
5¢-3

S€-2

1€-2
SE-3
5€-3
1€-2
1€-2

&-4
SE-3

SUGGESTED
NETHCD

8270
8270
27
83510
a2rn

K7
R /3
8240
8270
8240

8240

a2m
8260 (8240
8260 (8240

10
8260 (8240)
s2mn
8260 (8240)
a2

827

827 /4
Qn

82rn

8240 (8270)

8260 (8240)
8250 (8240)
8260 (8240)
8240 (82¢0)
an

2n
8260 (8240)
8260
82n
8240

8021
8260 (8240)
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£QOTHOTES

NBN - Heslth-based rumber.

PaL - Practical quantitation Limit.

1 - Benzotrichloride is hydroiytically unstable. Anatyze for benzoic acid.

2 - Method not currently availsble for soil snalysis. -

3 - Phthalic amhydride is hydrolytically unstable. Analyze for phthalic scid.

4 - Toluene diisocysnate is hydrolytically unstable. Analyze for toluene diamine.

* - Indicates constituent should be snslyzed by direct injection for snalysis of water sample.
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Attachment C

NAVY’S REQUIREMENTS FOR ANALYTICAL
METHOD DELIVERABLES
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7. ANALYTICAL METHODS

An analytical method is a series of steps or procedures that must
be performed to determine the identity and quantity of analyte in a
sample. The methods to be employed by the Navy-approved laboratory fall
mainly into two categories--those which have been approved by the EPA
and those which have been developed by the Army. The former refer pri-
marily to the methods presented in the Federal Register of October 26,
1984 (49 FR 43234), where the EPA has listed ~250 pollutants (pp. 43251~
virtue of final or final interim ruling status of the methods) be tested.
The acceptance of methods not under either status will be handled on a
case-by-case basis among the concerned parties. Non-standard methods
shall be submitted to the NCR who will discuss the method with Navy and
EPA personnel prior to use on Navy projects. Other applicable EPA methods
include the SW-846 methods which are applicable to Resource Conservation
and Recovery Act sites and the Superfund CLPs which are applicable to
the CERCLA sites.

_ Many of the EPA methods are found in the documentation of other
organizations (e.g., U.S. Geological Services, ASTM) and are incorporated
by reference into the regulations. Such incorporation involves listing
the organization, the specific document and its date, the method number
assigned by the other organization, and perhaps a page number in the
document of the other organization. Technically speaking, to maintain
the applicability of the regulation, no deviations from the given cita-
~ tions are allowed by the EPA, even in cases where an organization (ASTM,
for example) may have an updated version of the method. However, there
are instances where EPA regional offices have granted exceptions to dif-
ferent laboratories for the testing of various substances. If a labora-
tory has such a variance, in writing, from the EPA (either to use a
different ASTM method, for example, than the one cited in the October 26,
1984 Federal Register or to use a somewhat modified method, for example,
than the one cited in the October 26, 1984 Federal Register), a copy of
the variance (sent to the NCR) may be used to seek Navy approval of the
different or modified method. It must also be shown that the conditions
for which the variance was issued by the EPA are similar to the expected
conditions (sampling and handling techniques, environmental matrix, con-
centration range, interferences, etc.) in the IRP.

It is also recognized that the analyst may have some leeway resulting
from the regulations themselves. For instance, in the October 26, 1084
Federal Register, several methods are listed involving GC. Typically,
in paragraph 8.l1.2, these methods allow the analyst "certain options,"
provided various subsequent QC requirements are met. For example, the
EPA allows some flexibility in the procedures (and no written permission
is needed from the EPA) once a sample has been extracted and placed into
the instrument. On the other hand, changes in operations prior to this
instrumental analysis (e.g., preparation, storage) would probably require
written documentation.
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The Federal Register of October 26, 1984 (49 FR 43437) also contains
a proposed ruling where additional substances and methods are listed:
specifically, some proposed modifications to Tables IC and ID (Tables 7.l
through 7.5 of this guide) of the previously mentioned final rule. In
those cases where a substance/method does not appear on one of the earlier
tables but does occur on one of the proposed listings, the method in the
proposed listing is recommended by the EPA (Medz, 1985) but without any
regulatory force.

For the analytical method to be used in the case of munition-related
substances, the laboratory should consult the NCR who will forward a
copy(s) of the appropriate method developed by the Army Toxic and
Hazardous Materials Agency.

For biota and air samples, the methods must be evaluated individually
by the NCR to determine whether they may be used for the work in question.

A list of references containing methods, statistics, and sampling
information is supplied in the Bibliography of this document.

For Level D QC sites, the current CLP methods and documentation must
be followed. For methods not covered by CLP and for sites requiring
Level D, the latest edition of SW-846 or other methods listed in Tables 7.1
through 7.5, may be used. For the Levels C and E sites, CLP methods,
SW-846 methods, or other methods listed in Tables 7.1 through 7.5 shall
be used. The exception to the Levels C and E method requirement occurs
in the volatile and semivolatile area. In any level of QC and for any
site where volatiles and semivolatiles are analyzed by GC/MS, the current
CLP methods shall be used.

7.1 QC REQUIREMENTS FOR THE LABORATORY

The following are the minimum QC requirements for the laboratory
analyses. For Level D QC, the current CLP QC requirements are specified.
For methods not defined in the CLP, the blank, blank/spike, matrix spike,
and matrix spike duplicate shall be performed for every 20 samples of
similar matrix. The batch size for Level D QC is 20 samples.

In Levels C and E, the optimum batch size is determined by the number
of samples of similar matrix which can be processed simultaneously through
the entire preparation and analysis process. For example, if 5 samples
can be extracted and 20 analyzed by the instrument, the batch size is
5. Once this is determined, it is used with the blank/spike control pro-
gram in the following manner.

In Levels C and E, a blank/spike control shall be analyzed with each
batch and shall be plotted on control charts as described in Sect. 4.4.
For metals, anions, and other wet chemical analysis, a method blank shall
also be processed with each batch and shall contain less than the method
detection limit for compounds of interest. In any method using surrogates
spiked into the blank, the blank shall serve as both the method blank
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Table 7.1. List of approved biological test procedures
(40 CFR, Part 136, July l, 1987)

{ Reterence (Method Number or Page}
EPA | Stanasrd
|
1

Parameter and urns Method : ; |
Methods 15th ASTM USGS
| Ed. i :
Bactens: . !
1 Cokform (fecal} number per 100 mi ... . MPN.S tube. 3 cWutioni; or, membrane fiter (MF) ¢, ungie s1ep. ...

i B-0050-77
2W10m)mmmmwwswﬁ CMPN. S TUDE. 3 OHUNON ... e e e .
3. Coltorm (total, numbder per 100 mi .. .. .. e, MIPNL Sm:dﬂuhonovMF‘ungnsloaanvo op... .
. 8-0025-77
4 Coidorm (totat) in presence of chionne. nuMber per 100 mi .,um.sm‘aumn:uMF‘mm ................................... .

5 Fecal streptococ, number per 100 mi......... . .1 MPN_ S tube. SauumHF-orpmceou-n

Table 1A Notes
'rmmmxummrmuuoccmd
Metnocs for Moammwm| Water and Wates, 19787, EPA-&OO/B—?!-OW us. Enwmw Protacton Agency.
3 Greescn. PE. #f a/. Methoas tor and Anatysis of Aguaic Bioiog and Mcr . 0 “U.S. Q Survey, Techrquas of Water-Resources InvestGatons,
Book 5, Chaoter A4. Laporsiory Anatyws. 1977
¢ 045 um membrane filer Or OIHer DOrE M2e Corthad Dy the manulactursr 10 tully retan orgamsms 10 De cultvated. and free of eXTaCUADIoS WCh COUID Miertere with thew growth and

t
P Aporoved only ¢ cessoiunon of the KF St Agar (S 5.1. USGS Method 8-0055-77) 15 made n & bDOWNg waler DM 10 avoid SCOrCINg of the mecwm
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List of approved inorganic test procedures
(40 CFR, Part 136, July 1,

Relerence (Method No. ar Page)

Sta.
EPA Maeathods
Paramaeter ana Units Mathod 1979 16en Ed. ASTM USGS' Other
1. Aciaity, as CaCOy Eiectrometric end pomnt
mg/L or phenoiphthalein
andg point. 305.14 402({4.9) D1087-82(E) -
2. Alkaiinity, as CaCQ4  Electrometnc or
mg/L colarimetric utration
to pH 4.5, manusl. or 3101 403 D10687-82(8) 1-1030-84 33014
Automated. J10.2 - - -2030-84
3. Aluminum—Total? Digestion? followed by
mgsL AA direct aspiration, 202.1 303C - 1-3051-84
AA furnace, 202.2 304 - -—
Inductivety coupled
plasma, or -— - - -— 200.7¢
Coiorimetric (Erichrome -— 3068 - -—
cyasnine R).
4. Ammon:as (a3 N), Manual disullation (at o :
mg/L 9.5, followed by 350.2 417A - - 33057
Nessierizstion, 350.2 4178 D1426-73{A) 1-:3520-84 33.0577
Titration, 350.2 4170 -— -—
Eiectrode, 350.3 417Borf D1428.79%D) -
Automated phenate o 350.1 417G D1428.7%C) 1-4523-84
Automated electrode. - - - - Nows 8
5. Antimony—Totai?, Digestion? foliowed by
mg/L . AA direct aspirstion, 204.1 303A -— -
AA furnace. or 204.2 304 - -
inductivaly coupled ‘
piasma - - - -_ 200.7¢
8. Arsermc—Total?, Digestion? followsed by 206.5 - -— -
mgsL AA gaseous hydride, 206.3 303 02972-848) 1-3062-84
AA furnace. 206.2 304 - -
inductively coupied
plasma. or — - - - 200.7¢
Colonmaetnic (SDOC) 206.4 078 02972-84(A) 1-3060-84
7. Bariym--Totald, Digestion? {oliowed by
mg/L AA direct aspiration, 208.1 303C - {-3084-84
AA furnace, or 208.2 304 - —
inductively coupled
plasma - — - - 200.7¢
8. Beryilium~—Total?, Digestion? foliowed by
mg/L AA direct aspication, 2101 303¢C 03854-84(A) 1-3095-84
AA furnsce, 210.2 304 - -
inductively coupied
piasma, or - - - - 200.7¢
Colorimatrnic (aluminon).  — 3098 - -
9. Biochemical oxygen
demand (80D, Dissotvad
mg/L Oxygen Depievon. 405.1 507 - {-1578.78? 330192, p.17¢
10. Boron—Totsl. mg/L  Colonmetric {curcumin), 212.3 404A —_ i-3112-84
ot inguctively Coupled
plasma. -— - —-— -— 200.7¢
i. Bromude. mg/L Titrimetnic. - 3201 — D1248.82(C) 1-1125-84 p.S44
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Table 7.2. (continued)
. Reference (Method No. or Page)
Std.
EPA Methods
Parameter and Unuts Metnod 1979 16th Ed. ASTM usGs! Other
12. Caamiumn~Totail, Digestion? followed by
mg/L AA direct asprration, 213.1 303Aor8 03557-84Aor 8} 1-3135-840r 33.0892 p.37¢
' 1-3136-84
AA fyrnace. 213.2 304 - -—
inductively coupied
plasma. -— - - -— 200.7¢
Voitametry'®, or - - D3557-84(C) -
Colorimetric (Dithizone). = Jice - -—
13. Calcrum-—~Toral?, Digestion? followed by
mg/L AA direct aspiration, 2151 303A DS11-84(8) 1-3152-84
inductively coupied
piasma. or - - - - - 200.7¢
Titnmetnic (EDTA). 215.2 J11c D511-84{A) -—
14 Carbonaceous bio- Oissolved Oxygen
chemical oxygen Depletion with
demand (CBODy, nitrilication inhibitor. - 507(5.0.8) - -—
mg/L
15. Chemical oxygen Titrimaetric. or, 4101, SQ8A D1252.83 -3560-84-0r R, p T
demand (COD), 410.2. or 1-3562-84
mg/L 4103
Spectrophotometne,
manuai or automated. 4104 - - 1-3561-84 Notes 12 0r 13
18. Chioride. mg/L Titrimetric (silver nitrate) - 407A D512.81(8) 1-1183-84
or (Mercuric nitrate), or  325.3 4078 D512-81{A) 1-1184-84 33.087
Colorimetric, manual or —_ -— D512-81(C) 1-1187-84
Automated 325.1.0r 4070 -— 1-2187-84
{terricyande). 325.2
17. Chiorine—=Total Titrimaetric
resigual. my/L Amperomatric direct, 3301 408C D1253-76iA) -
Starch end point girect, 3303 408A D1253-.76(8) -
Part 18.3
Back titration either
end point's, or 330.2 4088 -—
DPD-FAS; 330.¢4 4080 -— -
Spectrophotometric, DPD, 330.5 408E€ - -
or Eiectrods. — — -— - Nots 1§
18. Chromium Wi 0.45 micron filtration
dissaived, mg/L tollowed Dy
AA chelation-extraction, 218.4 3038 - 1-1232-84
or Colorimetric
(Ciphenyicarbazide). -— -— - 1-1230-84 3078
19. Chromum—Total’, Digestion? followed by - .
mg/L AA direct aspiration, 218.1 303A 01687-84(D) 1-3236-84 33.0892
AA chelation-—
extraction, 2183 3038 - -
AA turnace, 218.2 304 -— -
inductively coupled !
plesma, or - - - _— 200.7¢
Colonimetric :
{(Diphenyicarbazide). - 3128 D1687-84A) —
20. Cobalt-—~Totai2, mgsL  Digestion? toitowed by
AA direct aspirstion. 219.1 303Aor8 D3558-84{AorB) 1)-3239-840¢r p I
1-3240-84
AA lurnace, of 218.2 304 —_ -~
Inductively coupled
plasma - - -— -— 200.7¢
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Table 7.2. (continued)

Reference (Method No. or Page)

Su.
EPA Methods
Parameter snd Units Method 1979 16th €d. ASTM UsGs! QOther
21. Color, platinum cobait Colanimetric (ADMI), or 110.1 2040 - - Note 17
umits or dominant (Platinum cobait), or 110.2 2044 - 1-1250-84
wavelength. hue, Spectrophatometric. 110.3 2048 -— -
luminance, purity.
22. Copper—Totald, Digesuion? {ollowed by
mg/L AA dicact aspirstion, 220.1 303Aar 8 01688-84i00r€) 1-3270-84 or 33.089 p3
1-3271.84
AA turnace, 220.2 304 -— - -
Inductively coupied
plasma. - - - - 200.7¢
Colonmaetric
{Neocupraine), or -— 3138 D16838-84(A) -
{Bicinchoninate). -_— — - -— Note 18
23. Cyanmde~—Total, Manual distilation with
mg/L MgCl; toliowed by - 4128 - -
Titrimetrre, or —_ 412C -— - p.22¢
Spectrophotometric,
manual or 335.2 4120 D2036-82(A) 1-3300-84
Automated.'? 335.3 - 02036-82(A) -_
24. Cvamde amenable to  Masnual distillation with 335, 412F 02036-828) —
chilonnation, mg/L MgCiy folliowed by
titmetnc or
spectrophotometric
25. Fluoride~Total, Manuali distillation® - 413A - -
mg/L. followed by
Eiectrode, manual or 340.2 4138 01179-8Q0(8) -
Automated, -_— —_ - 1-4327-84
Colorimetric (SPADNS), 340.1 413C D1179-80(A) -—
or Automated
complexone. 340.3 413E - -
26. Gold—=Total?, mg/L Digestion? foliowed by
AA direct aspiration, or  231.1 303Aa - -—
AA furnace. 231.2 304 - -

27. Hardness~—Total, as  Automated colorimetric,  130.% -— - -
CaCOa mg/L Titnimetnic (EDTAL or 130.2 3148 D1126-80 1-1338-84 33.082*
Ca pius Mg as their
carbanates. by inductively
coupled plasma or AA
direct aspiration. {See
Pasrameters 13 and 33)

28. Hydrogen ion Electrometnc. 150.1 423 D1293-84A or B) 1-1586-84 33.008°
{pH), pH unns measuremant. or
Automated siectrode. - - -— -— Note 20

29. Iridium—Total®, -~ Digesuon? followed by

mg/L AA direct aspiration, or  235.1 303A - --

AA furnace. 235.2 304 - -

30. ron—=Totat?, mg/L Digestion? foliowed by
AA direct aspiranion, 236.1 303A0r8 DI1068-84{Cor D) 1-3381-84 33.089
AA furnace. 236.2 304 - -
inductively coupled
plasma, or — - - - 200.7¢
Colorimaetric '

{Phenaninroiine). -— 3158 D1068-84{A) - Nots 21
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Table 7.2. (continued)
Retersnce {Method No. or Page)
Std.
EPA Methods :
Parsmeter snd Units Metnod 1979 16t Ed. ASTM USGs® Other
31 Kjelgani mtrogen—  Dig r and distill 3513 420A ot 8 DI590-84A) -
Total. {as N). mg/L, followed by
Titration, 3513 4170 03530-84A) - 3J.o0512
Nesslerization. 3513 4178 D3590-84(A) -
Electrode. 3513 417 ot F - -
Automasted phenate, st - -— 1-4551.78°
Semi-automates diock
digestor, or 351.2 — D3530-84A) -
Potentiometric. 351.4 - D35950-84iA) -
32. Lead—~Totai?, mg/L  Digestion? foliowed by
AA direct aspiration, 2391 303Aor8 D3559-85(AorB) 1-3399.-84 33.089
AA furnace, 239.2 304 — —
inductively coupied
plasma. - - - -—_ 200.7¢
Voitametry'o, or -— —_ D3559-35(C) -
Colarimetric (Ouithizone), — 3té8 - -—
33. Magnesium=Total®, Digestion? {ollowed by
mg/L AA direct aspiration,  242.1 I03A D511.84{8) 1+J447-84 33.0892
Inductively coupied
plasma, or -— — — — 200.7¢
Gravimetric - 3188 D511-77(A) -
34 Manganess—Total’, Digestuon? followed by
mg/L AA direct aspiration, 2431 303A0r8 D858-84BorC) (-3454.84 J33.0892
AA turnace, 2431.2 J04 - —
Inductively coupled
piasma, of - - - - 200.7¢
Colorimetric
{Persuifate), or - 3198 D858-84{A) - 33.128
{Periodate) - —_ — - Note 22
3S. Mercury—Totald, Cold vapor, manuai or 245.1 J03F 03223-80 1-3462-84 33.095?
mg/L Automated. 245.2 - - -
J36. Molybdenum— Digestion? followed by
Total?, mg/L AA direct aspiration, 248.1 303C - 1-3490-84
AA furnacs, or 246.2 304 - -
Inductively coupied
plasmas. -_ -— -_ -— 200.7¢
37. Nicket—~Totai?, Orgestion? followed by
mg/L AA direct aspiration, 249.1 303Acr8 D1886-84CorD) 1-3499-84
AA turnace. 249.2 304 -— -_
Inductively coupled
plasma, or -— - -— -— 200.7¢
Coionimaetric
{Heptoxime). - 3218 - -
38. Notrate {as N), mg/L  Colonimetnc (Brucine 352.1 -— 0992-71 -— 33.0632, 4190,
suitate), or p.28%
Nitrates-nitrite N minys
Nitrite N (See paramaeters.
39 and 40).
39. Nutrate-nitrite {as N),  Cadrmium reduction,
mg/L Manust or 3533 418C D3867-85(B) -
Automated. or 353.2 418F D3887-85(A) 1-4545.84
Automated hydrazine. 352.1 — -— -
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Table 7.2. (continued)
Reterence (Methoa No. or Page)
Sia.
EPA Methods
Parameter and Units Method 1979 16th Ed. ASTM USGS!' Other
40. Nitrne tas NI, mg/L  Spaectrophotometne,
Manusl or 3548 419 D1254-67 -— Note 24
Auvtomated
{ODrazotizstion). - - - 1-4540-84
41. Oil and gresse— Gravimetnc (extrection).  413.1 503A - -
Totai recoverabie,
mg/L
42. Orgamc carbon— Combustion ar oxdation. 4181 508 02579-85(A or Q) - 33.0441, p.ar
Total (TOCL myg/L
43. Orgsnic nitrogen Towst Kjeicdanl N
{as N) mg/L {Parameter 31) minus
smmonis N
{Perameter 4)
44. Orthophosphate Ascorbic scid method,

{as P), mg/L Automated or 3651 424G - 1-4601-84 1162
Manuai singie resgent, 385.2 424F D515-82(A) - 331112
or Manuai two reagent. 365.3 - -— -

45. Osmium—Total?, Digestion? followed by
mg/L AA direct aspiretion. or  252.1 Joac - -
AA furnace. 252.2 304 - -
48. Oxygen, dissoived, -‘Winkier (Azide
mg/L modification), of 360.2 4218 D88s-81(C) -1575-787 33.0282
Electrode. 360.1 421F - 1-15768-78?
47. Paitadium—Totsl?, Digestian? followed by
mg/L AA direct aspiration, or  253.1 - - - p.S27m
: AA turnsce. 253.2 - - - p.528°
48 Phenols, mg/L Manuai distitiauonit 420.1 -— D1783-80(A or B} - Note 26
followed by
Colonmatric (AAAP)
manual, or 420.1 - - - Note 26
Automated'?. 420.2 - -— -
49. Phosphorus Gas-ilquid
{elemental} mg/L chromatography. -— - - - Note 27
50. Phosphorus—Total,  Persuifate digeston 365.2 424C(1H) - -— 33.1112
mg/L followed by
Manuai or 365.2 or 424F D515-82(A) -—
365.3
Automated ascorde 385.1 424G - 1-4600-84 331162
acud reduction, or
Semi-automated block
digestor. 365.4 -— - -
51. Plavnnum—Total?, Digestion? foliowed by
mg/L AA direct aspirstion, or  255.1 303A - -
AA furnace. 255.2 304 - -
52. Potassium—tatal?, Digestion foliowed by .

mg/L AA direct aspiration, 258.1 303A -— 1-3630-84 33.103
induct vely coupled
plasma - - -— - 200.7¢
Flame photometric, or — 3228 D1428-82(A) -— .
Colctimatnic .
{Cobaltinarats). - — - - 3178
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Table 7.2. (continued)
Reference (Method No. or Pegs)
S,
EPA Metheus
Paramaeter and Units Methed 1979 18th Eq. ASTM UsGs® Other
53. Residue~Torai, Gravimetnic, 103-108°C. 160.3 209A - 1-3750-84
mg/L
24. Remidue~iiltaradie. Gravimetne, 180°C. 160.1 2098 - 1-1750-84
mg/L ’
55. Residue—=nonfilter-  Grawimeinc, 103.105°C  160.2 209C - 1-3765-84
aoie. (TSS), mg/L past washing of residue.
56. Residus-—settieadie, Volumaetric [imhoff cone) 180.5 209€ - -
mg/L or gravimetric.
§7. Residue~voiatie, Gravimetnic, 550°C, 160.4 2090 - 1-3753-84
mg/L
58. Rhodium-~=Totai3, Digestion? followed by
mg/L AA girect aspiration, or  265.1 303A - -
AA furnacs. 265.2 Jo4 - -
59. Ruthenwum—Totsi’.  Digestion? followed by
meg/L AA direct aspiration, or 2671 303A - -
AA furnace. 287.2 304 -— —
60. Selsnium—Total?, Digestion? followed by
mg/L AA furnace, . 270.2 304 - -—
Inguctively coupied
plasma, or -— - - -— 200.7*
AA gaseous hydride. 2703 303E D3859-84A) 1-3687-84
61. Siica—Dissoived. Q.45 micron filtration
mg/L {oliowed by
Colorimaerric. Manual o  370.1 425C 08$9-80x8) 1-1700-84
Automated {(Molybdo-
sihcate), or - - - 1-2700-84
Inductivety coupiad
plasma. -— —_ —_ -— 200.7¢
62. Silver—Totai?®, Digeston’ tollowed by
mg/L AA direct aspiration, 2721 J03Aor B - 1-3720-84 33.08%, p.37°
AA furnace. 272.2 304 — -
Colorimaetric
{Dithizone), or -— - - - J198'
inductively coupied
plasma. -— -— -— - 200.7¢
63. Sodiym-——Totai?, Digestion? foliowed by
mg/L AA direct aspiration, 273.1 303A -_ 1-3735-84 3.ao0n
Inductively coupied
piasma, or -— - - -— 200.7*
Fiame photomaetric. - 3258 01428.82(A) -_—
64. Specific conductance. Wheatstone bridge. 120.1 208 D1125.82(A) 1-1780-84 3Ja.002?
micromhoes/cm at
25°C
65. Sutfate (as SOJ. Automated colonmetric 375.1 - - -
mg/L . (barium chioramilate),
Gravimetne, of 375.3 426A or 8 D516-32tA) -— 331247
3754 - 0516-82(8) - 426CH

Turbidimetric.
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Table 7.2. (continued)

Aeference (Method No. or Pege)

Std.
EPA Methods
Peramater and Units Method 1979 18th £d. ASTM UsGs' Qther
86. Suifide (83 SL mg/L  Tithmaetnc iodine) or 378 4270 - 1-3840-84 228A%
Colonmetric (methylene
bive). 378.2 427C - -
87. Sultite (as SOy, Titnmetric (1odine- T 428A 01339-84C) -
mg/L odate.
68. Surfactants. mg/L Colonmetric (methyiens 4251 s128 02330-82(A) -
blue).
89. Temperature, °C. Thermometric. 170.1 212 - - Note 31
70. Thailium—Totai?, Digestion? followed by
mg/L AA direct aspiration, 279.1 303A - -
AA furnace, or 279.2 304 - -
Inductivaty coupied
plasma. - - -— — 200.7¢
71. Tin—Total), mg/L  Digestion? fallowed by
AA direct aspiration, or  282.1 303A — 1-3850-787
AA furnace. 282.2 304 - -—
72. Tiamum—Totai?, Digestion? toliowed by
mg/L AA direct sspiration, or  283.1 303C - -
AA furnace. 283.2 304 — -
73. Turbudity, NTU Nephelomstric. 180.1 214A 01889-81 1-3860-84
74. Vanadium, Totai?, Digestion’ followed by
mg/L AA direct aspsration, 286.1 303C - -
AA turnace. 286.2 304 - -
inductively coupied
plasma, or — - —_ - 200.7¢
Colonnmetnic
(Galiic acid). - 3278 03373-84(A)} -
75. Zinc—Total?, mg/L Digssuion? foliowed by
AA direct aspiration, 289.1 303A0r8 01691-84Cor DI 1-3900-84 33.089, p.37¢
AA furnesce, 289.2 304 - -
inductively coupied
plasma, or - - —_— -— 200.7¢
Colonmaetric
{Dithizone) or - Jaec - -— .
(Zincon). - - -— -— Note 32

'""Methods for Anatysis of inorganic Substances in Water and Filuvial Sediments,” U.S. Depsrtment of the interior, U.S. Geologicsl Surwey,
Open-File Report 85-495, 1986, unless otharwise ststed. :

"Otticial Methods of Analysis of the Association of Otficial Anaivtical Chemists,” methods manual, 14th ed. (1985).

IFor the detarmination of total metals the sample is not filtered bators processing. A digestion procedurs is required 10 solubilize suspended
material snd to destroy possible organic- raetal complexes. Two digestion procsdures sre given in “Methods for Chemical Analysis of Water
and Wastaes, 1979.” One(Section 4.1 31,18 a vigorous digestion using nitric acid. A less vigorous digestion using nitnc and hydrochioric acids
{Section 4.1.4) is preferred; however, the analyst shouid be cautioned that this mild digestion may not suffice for all sampie types.
Particularly, if a colorimetric procadure 1s 10 be employed. it is Necessary (10 ensure that all organo-metailic bonds be broken 3o that the metat
i 1N 2 reactive siate. in those situaLIONS. TNE VigOTOUS digestion is to be preferred making certain that 51 no time does the ssmpie go to dryness.
Sampies contaiming large smounts of orgernic matenals would aiso benefit by this vigorous digestion. Usae of the graphite lurnace techniquae,
inductively coupled plasma, 83 well as datermunations for certain slements such as srsamnc, the noble maetals, mercury, selemum, and
ttanum require a modified digestion and in ali cases the method write-up shoul. be consulted for specific instruction and/eor cautions.

NOTE: if the digestion included in one of the other sapproved referances is diferent than the abowe. the EPA procedure must be vsed.

Dissotved metais are defined as those constituents which will pass through a 0.45 micron membrane filter. Following filtration of the sample,
the referanced procedure for 10tal metais must be followed. Sampie digestion for dissolved metais may be omitted for AA (direct aspiration or
graphite furnace) and ICP anaiyses providad the sampis solution 10 be anatyzed meets the lollowing critens:
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Table 7.2. (continued)

2. has 8 low COD (<20}

D. 18 vigiDily tTRNBDETENT with 8 turbidity messuremant of 1 NTU or less,

¢. is coloriess with NO perceptabie odor, snd

d. s of one hauid ohase anda free of particuiste or suspended matter Ocuowmq scidiication.

*Thae fuil text of Method 200.7. “lnductively Coupled Plasma Atomic Ermissan Spectiramaetric Mathod tar Trace Element Angivsis of Watar snd
Waestes. 18 given st Appendix C of thus Part 1136,
Menugi distiliation 18 not required «f comparabiiity dsta on representative sffiuent sampies are on compaeny file 1o show that this preirminary
distitiation 18D 18 NOt NeCRIsEryY, NOwever. Menuai distiiietion wall e reQUITEK T rESHive STV COMTOVErsies.
sAmmonig. Aytomated Electrode Method. industrisl Metnod Number 379-75 WE, dated Februsry 19, 1978, Techarcon AutoAnstiyzer it
Technicon industrisi Systems. Tarrvtown, NY, 10591
The approved method is that cited in "Methods tor Determination of inorgeme Substances 1n Water and Fiuval Sediments, "USGS TWHI,
Book 5. Chaopter AY (1578},

tAmerican National Stanaard on Photograpnic Processing EHiuents, Apr. 2. 1975, Availabie from ANSI, 1430 Broadway, New Yark, NY

10018.

' Seiscied Ansivuics! Mathods Approvec and Cited by the United States Environmaentsl Protection Agency,” Supnlomom to the Filteenth
Eaition of Standerd Methods for the Examination of Water and Wastewater (1381).

‘SThe use of normal and ditferential puise voitage ramps 10 INCTEASS SeNMLIvItY and resolution is scceptadle.

‘*Carbonaceous biochemical exygen demand {CBOD4) must not be confused with ihe traditional BODy test which measures “totai BOD.” The
addition of the nutrification iInMibitor 13 not 3 procedurs) cotion. but must be inciuded to report the CBODy parameter. A discharger whose
permit raquires reporung the tradittionsl BODs may not use 8 nitrification inhibitor 1 the procedure for regorting the results. Onily when a
gischarger's permit specificstly states CBOD, is required, can the permittes report data using e nitrificstion infiditor,

1101C Chemicat Oxygen Demanda Method. Ocesnography internationsl Corporation. 12 Wast Loog, #.0. 8ox 2960. College Station, TX 7784Q.

"IChemical Oxygen Demand, Method BOOO, Hach Handbook of Water Anatysis, 1979, Mach Chemcai Company, P.O. 8ox 388. Loveisnd, CO
80537

“‘The back titration method will be uUSed 10 resoive CONITOVErsy.

"$0rion Research Instruction Manual. Resigual Chiorine Elecirode Model 97-70. 1977, Orion Research Incorporsted, 840 Memoriai Drive,
Camoridge, MA 02138

'$The approved method 13 that cited 1n Standard Methods for the Sxamination of Water snd Wastawater, 1 &h Edition, 19786,

'Naucnal Councii of the Paper industry for Air and Stream Improvemant, (inc.} Techmcal Bulietin 253, Decamber 1971.

'*Copper. Biocinchoinats Metnod. Method 8506, Hach Handbook of Water Anaiysis. 1973, Hach Chemicai Company, P.O. Box 389, Loveiand,
CO 80537.

"TAfter the manuai distlistion 13 compisted. the autosnaiyzer manifolds in EPA Methods 335.3 (cyanide) or 420.2 (phenais) are simplified by
connecting the re-sampis line directly to the sampier. When using the manifold setup shown in Method 335.3, the butter 8.2 shouid be

replaced with the buffer 7.6 found in Method 335.2.

®Hydrogen lon {pH) Automated Electrode Method. industriai Method Number 378-75WA, October 1378, Techmcon Autc-Analyzer U,
Tecnnicon indusirial Systems, Tarrytown, NY 10581,

ron, 1,10-Phenanthroline Method, Method 8008, 1980, Hach Chemical Company, P.O. Box 389, Lovelsnd, CO 80537.

1IManganese. Periodate Oxidation Method, Method 8034, Hach Handbook of Wastewster Anaitysis, 1979, pages 2-113 and 2-117, Hach
Chemical Company. Loveland, CO 80537.

DGoerlitz, D., Brown, £., "Methods for Analysis of Organic Substances in Water,” U.S. Geological Survey Techniques of Water-Resources inv,
book 5. ch. AJ. page 4 (1372).

itMarrogen. Nitrize. Method 8507, Hach Chermical Company, P.O. Box 389, Loveland. €O 80837.

3 3ust prior 1o distiltsnion, adjust the sulfuric-acid-preserved sampie to pH 4 with 1 + 3 NaQM.

1$The approved method s that cited in Standerd Methods for the Exarmination of Water and Wastewaeter, 1 4th Edinon. The colonmaetric resction
1s conducted atapH of 10.0 £ 0.2, The sporoved methods are givanon pp. 576-81 of the 14th Edition: Method 510A tor distiilation, Mcmod
$108 for the manual colornmetric procedure, or Method S10C for the manuasl spectrophotomaetric procsdurs.

R, F Addison and R. G. Ackman, “Direct Determination of Elemental Phosphorus by Gas-Liquid Chromatography,” Jowrnel of
Chromatography. voi. 47, No. 3. pp. 421428, 1970.

Approved methods for the anaiysis of silver in industrial wastewatars st concentrations of 1 mg/L and above are inadequate where siiver
axists as an inarganic haiide. Silver haiides such as the bromide and chioride are reiatively insoluble in resgents such as nitric acid but are
reac:ly soiuble in an aqueous Duffer of sodium thiosuitate and sodium hydroxide 10 8 pH of 12. Therefore, lar leveis of siiver above 1| mg/L,
20 mi of sampie should be diluted 1o 100 mL by adding 40 mi esch of 2 M Na,S+0;and 2M NaOMN. Standards should be prepared inthe same
manner. For levels of silver below | mg/L the approved method is satistactory.

ITThe approved method 13 1hat cited in Standard Methods for the Exsrmination of Water and Wastewater. 1 5th Edition.

9The approved method i1s that cited in Standard Methods for the Exarmination of Waier and Wastewster, 1 3th Edition.

1Stevens. H. K., Ficks, J. F.. and Smoot, G. F.. “Water Temperature—infiuentisi Factors. Fisid Meassurement and Data Presentation,” U.S.
Geological Survey, Techniguas of Water Resources investigations. Book 1, Chapter DY, 1975,

1Zine, Zincon Method, Method 8009, Hach Handbook of Water Analysis, 1979, pages 2-231 end 2-333, Hech Chemical Compary, Loveland,
CO BOS37.

BILLING CODE 4540-50-C
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Table 7.3, List of approved test procedures for
nonpesticide organic compounds
(40 CFR, Part 136, July 1, 1987)

1 EPA Method Number * * |

Parsmeter ! r — o
! GC GC/MS i meC |
1 Acenaphtt 810 825, 18625 810
2. Acenaphtty 810 €28, 1828 810
3. Acrown 803 824, 1824
4 Acry 803 624, 1824
s e 810 625, 1625 810
P 602 624, 1624
7 Ber 1625, 1828 805 | Now 3. p. 1;
8. Benzola) 810 625, 1828 810
9 B ’ 810 825. 1828 810
10 B 810 825, 1628 810
11 Benzo(phiperyiens 810 625, 1828 810
12. Ber Nens et bonina 810 625, 1628 810
13. Benzyl Chionde Nots 3, p. 130;
Nows 8. p.
131~
14 Benzy! Butyt P 608 825, 1625
15. Bu{2-chiorosthoxy) a1 25, 1825
18, Bai2 yi) s 811 425, 1825
17 Bu{2-sthyshexyl) pt 808 625, 1625
18. Br ane 801 €24, 1624
19 B &0t 824, 1824
20. Br 601 624, 1624
21 & ODNETTYIDNAMY! Sthar. . a1 825, 1828
22. Carbon 801 824, 1824 Nots 3. p. 130;
23. 4-Chiom-3- ip 804 625, 1628 .
24. Ch 601, 802 824, 1824 Now 3, p. 130;
25 Chicrosthane . 801 824, 1824
26. 2-Civor yrnyl ether PR 601 824, 1624
27 Chioroform .- - 801 824, 1824 Nowe ), p. 130;
28 Chior 801 824, 1624
29. 2-Chioronepithaiene 812 825, 1825
30, 2-CHIOTODNINON ........cooonevereeesesrsirsesss e ssasessanmaisss s } 604 | 428, 1825
31 4Lhicrophenyiphetty! ether: 811 628, 1825
. 32. Cvysene 810 a2s, 1828 810
33 O Thar 810 825, 1825 s10
34 Dudr -ne 801 824, 1024
35. 1.2-Dchiorobenzene €01, 602, 812 824, 825, 1828
38. 1.3-D Tor 601, 602, 812 624, €25, 1828
14D ; €01, 802, 812 425, 1824, 1828
3.3 -Onct ’ 425, 1428 005
Onct rh 801
<0 1.1.D a0t 824, 182¢
41 1.2-Dect oth [} 624, 1824
42. 1, 1-Dechicrosthens [ 3] 624, 1624
43 trane-1,2-Dxct 801 624, 1624
44 2.4-Dichiorophenoi 804 825, 1628
45, 1,2-Drchioropropens [ ] 424, 1824
45 cm-1.3-Dn TPrOpens 801 824, 1824
47 trare-1,3-Dr VOrODe 801 624, 162¢
46 Drethyl phitwiate 808 €28, 1828
48, 2.4-Dimettwip 804 825, 1828
50. Dwmnetvy! phthaiate 808 625, 1825
51. Own-buayl of 08 425, 1828
52. Ovn-ocyt pf 608 2%, 1825
53. 2.4-Dwviropt 604 625, 1625
54, 2.4-Dn sone 809 825, 182%
55. 2.6-Ow a08 623, 1828
56. Epuct s Nowm 3, p. 130;
Mole &,
S102.
57 Ethy 602 824, 1624
58. Fh 810 425, 1628 (11)
59. Fluorens e10 825, 182% 810
50. Hexact J 612 628, 1625
41 act 812 428, 162%
62. ¢ Y 812 1425, 1625
63. Hexact 612 825, 18258
54 wenott.2 3-cHpy 810 625, 1828 810
35 isophorone 608 628, 1825
8. Methwiene Ch 01 M, 1824 Nowe 3, p. 130;
€7. 2-Metty4, 8-Dswropt 404 428, 1628
68, Napreheiens [3]4] 828, 1625
68 800 825, 1828
T 2.-Netropt 804 625, 1625
T A-NATODMIBION ........coniomienraceercemmnscesereessseneseseesssecscene 604 623, 1825
'2. N-Net y o7 625, 1825
73 N PrODY %07 ‘825, 1825
74 N y y 607 +028, 1825
75 2.2-onytee(1 opr D e e vebbs bbb et . ‘811 628, 1825
'6. PCB-1018 > ) 625, | Nose 3, p. 42:
'7. PCB-1221 eos 625, | Nowe 2, p. 43;
's PCB-1232 608 625, | Now 3, p. 43;
“.PCB-1242 08 €23, | Now ), p. 43;
CB- 1288 ... 08 625, | Nowe 3, p. 43;
ACB-1254 608 825, | Nowe 3, p. 43;
w PCB-1260 08 625, | Now 3, p. A,
13. Pentachioropt 604 825, 1625 |...............| NOW 3, . 160;
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Table 7.3. (continued)

. EPA Method Number * *
'arameter ! Other
. GC ! GC/MS HPLE
Y 610 | 825, 1625 810
85 604 | 825, 1825
poy 610 | 625, 1625 610
87. | =812
BB, 1.1.2.2- TOUBCIMOTOWIMING .....c....oeeevvvvvveoeo e ee1oss 1 oeeresesesseseeeees 11 sereees st s setresestres tosreveseemsemsteonsstonsssssssesams s eassssnnstorebens sessssces] 601 €24, 1624 |............| Nowe 3, p. 130;
89 801 €24, 1624 Note 3, p. 130;
90. 602 624, 1824
bog 612 €29, 1825 Note 3, p. 130
52. 601 624. 1824 | ............ ]
- ! 601 | 624, 1824 Note 3, p. 130;
94 01 ¢ 624, 1824
95 601 624, ..
9. 804 625, 1625
97. 601 | 624, 162¢

Tabie IC Notes

' All PAFMSSr e OXIVESASd M MICTOQIAMS DY ier (ug/L).
*The Al text of Methoas 801-813, 624, 625, 1324.:«:1625 mwltmk “Test Procecures for muommm of thes Part 136. The standarcred test
0

procedure b;m“:!e” the et (MDL) tor these test Drocecures & Jven 8t Appencix 8, “Defirvtion and Procedurs for ithe Determinaton of the Method Detecoon
Lmt,” of the 1

1 Methoos for mwmmwwmnwmm“ “US € Agency, Seotember, 1978
Om. W“;‘S;l-yu o * e ey o oo e o '« o .

or )

‘Method 625 may be sxiended 10 N Y and N viarmne. . when they are known 10 be presenmt,
umeosaw and 812, or Maethod 1825, uowmmumm

stworw,

s A A ADDr and Caed by the Lirmed Staies Ernveonmental Protecton Agency,” Suppiement 10 the Friteenth Edmon of Siander Ak for e £

of walcrw wmnl\an

Emmmwcwmmmmwamm anmmmmmwmmutuﬁ\524w|szs(s-om
A of the Pant 136) n accordance with pr you sach n 4.2 of each ey, sach Y. ON an ON-QONG DASSS Muk! 3Ok8 SN0 AnaivTe 10% (5% for
Momﬁ:cudazsuﬂ|m$!amm|624nﬂd'&S)mummmwwunmlmunmnmmmlaNOAMMMQM When
the recovery of Aty PEIEMeISr 1alls OULSIOS NG werming inmits, e ANEYLCS! 7esults IOf hat DArEMEter N the UNBONEd JAMDIE & SUSDECT SNd CANNOt DO repOMed 10 GEMONSTRIe feguiatory

Note.—These warreng vty are promuigated 83 an mienm hnal sChon with & request for commaents. ™
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Table 7.4. List of approved test procedures for pesti‘c:icles1
(40 CFR, Part 136, July 1, 1987)

” ) ; , Stancers
Parameier ug/L) Method EPALT | Metnoos s ASTM Other

[ 1Sty Ed
{ : i | '
i 608 | S09A | D308E | Note 3. p. 7 Note 4, p. 0.

2 Ametryn % !

I AMUNOCED ... |

4 Atrston +

5 ........... 1

6 Azwpnos methyl !

> B

8 a-BHC

9 BBHC ...t enire e

10. 5-8HC ... et e

11 y-BHC (Lindane)

e
18 4t4'-DDOA v e e s s | !
19 4.4-DDE 600' S09A | 03088 ' Note 3. 3. 7, Nowe 4, p. 30.
. [ sos | |
20 4.4-DOT.... g i 509A ! 03088 ! Note 3. p. 7; Note 4, p. 20.

. 25; Note 6. p. S51.
. 25; Note 6. p. S51.
. 25 Note 4. p. 30: Note 8, .

21 Demeton-0......... ...
22 Dementon-5 . e
23 Dazivon .. ...

- -]

25 Drchiotenttwon R ......

-

HT

33 Encosulfan It ... ... ... .

34 Encosuitan sultate

o
N
w

608
36 Enann 608
€ Enanin aicehyde

37 Emwon. .
38 Fenuron. ..
33 Fenuron-TCA

03086  Note 3, p. 7. Note 4. p. 30, Note &, .

11 M gl spoxde ...
soiener §73.

4 .. ;
2 (soomn Nowe 4, p. J0; Note 6. p. $73.

Note J, p. 104; Note 8. p. 564.
i Note 3, p. 25: Note 4. p. 30: Note 6. p.
§51

13 Linuron . .
ia Maiatruon .

Note 3. p. 94: Note 8. p S&0
45 Mathocart
46 Methoxychior Note 3. 9. 7. Nowe 4. p. 30
17 Mexscarbate.. . ... .. NOt® 3, p. 94, Nate 6, p. S80
8 M . Note 3, p. 7
3 Momson T L Note 3, p. 104; Note 6. p. 564
40 Monuron-TCA . R R - . NOW 3, ¢ 104: Note 6. p. S84
St Neburon. ... . ... . . J T .1 Mote 3, p. 104; Note 6. p. S84
52 Parattwon methyt . . e . Note ). p 25 Note 4, p. 30
3 Paratrwon einhyi. .. Mote 3, p. 25.
4 PCNB . Nowwd.p 7
P
32 Promeron. Note 3. p 83. Note 6. p. S68.
57 Pramolfyr; . Note 3, p 83. Note 6. p S&8.
58 Propanne . Note 1. p 83 Note 6, p. S68.
9 Propham. . .. Note 3, p 104; Nate 6, p. 554,
I} Prooonl.: | Note 3. p. 94 Note 6, p. S80.
1 Secbumeton ... Note 3. p. 83; Note 6. p. S68.
-~ Sowen... . . . Nowe 3, p. 104; Note 6, 0. S84
unazme. .. Nota 3. p. 83; Note 8. p. S68.
o Nowe 3. p 7

Jrooane. ... .
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Table 7.4. (continued)

Stancara

Parameter ug/L) Methoa EPA: - Methods ASTM Other
. : 15th Ea
65. Sweo.. .. . . e . L TLC . Note 3. p. 104. Note 6. p S64
66 2457 ... U . . GC 5098 Note 3. p. 115 Note ¢. p. 35
67 2.4.5-TP [Sdvex) . . . GC 5098 Note 3. 0 115
58. Tertuthyuanne . GC Note 3.p 83 Note 6. p S&8
€9, TOXADNON® ..ot e . . . . RC. 608 509A 03088 Note J.p 7, Note 4, p. 30
GC/MS . 625 . .
7O TR ... s R . N . GC ... PR X 509A Note 3. p 7
Tabie 10 Notes
! Pesticices are wsied n this ladie by common name lor the converence Of the reacer AGGhonast pesucioss May be found under Tabie IC. where entnes are isted Dy chemwcal name

1 The tull text of methoas 608 and 625 are grven at Appenoix A, “Test Procedures tor Amm ot Orgarc Poliutants,  of tvs Pant 136 The standartized test (roceoure 10 De useg fo
d«m the method dotocnon et { Du {hese test procedures 15 gven at Aooondl: 8. "Detiriion and Procecure tor the Determmnation of the Method Detecton iimit'”. of thws Part 136
tor Bennowe, Cl Organc C Per - n Water and Wastewater.” U S. Envwonmental Protechon Agency. Septemoer. 1978 Tris

“Methods
EPA oubhaunn NCiuGes then-iayer cr y aw e
“Methogs for Anatysa of Orqmnc Sutsiances 0 Water.” U.S. Geologcsl Survey. Techmaues of Water-Resources Investgatons. Book 5, Chapter A3 (1972).
' The method may be extenced 1o mciude a-BHC. 5-BMC, endosutfan |, endosullan 1l and endnn. However. when ey are known 10 exst. Method 608 13 the preferred methoc
€ “Selecieq Anatyucsl Methods Approved and Ciled Dy the Urvted States Enveronmaental Protecton Agency, ' Supplement 10 the Friteenth Edbion of Siancand Metnods for ihe Examnanon

of Water anc Wastewaler (1581).
7 Esch analyst must make an wxtal, one-tme, manonc!mnmmqm«nmmwmwmmmmmMomsoeamszs (See Appenca A of s Part 136) in

gvcn-n“ 8.2 of esch of these Y. ON 3N ON-gONg DAMS, MuS! swke snd anatyze 10% Of all sampies anatyzed with
W&o‘uﬁ%uﬂl i W usnomwmmmmmummmm&cmlamnlmmm-moawncnmorocovmm
any par Isils outmde e mmwrm'umlwmnmmwmutmeuvmwmuucrwmcmunce

M—TM.nmmmmmum ‘Itenm hna! sction with & reques! for commaents. ™
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Table 7.5. List of approved radiological test procedures
(40 CFR, Part 136, July 1, 1987)

; | | Reterence (metod No. or page)
Paramessr and unts i Methods EPA [sm?

. Methoos .
; 15th Eg. l

usGgs ?

1

, !
. 703 | D1943-88 | pp. 75 end 782
703 | D1943-88 | p. 79.
703 | D1890-68 | pp. 75 ancs 78.3

4 Ban-Counting ecror p"p.rh!r 703 | D1890-88 | p. 79.
5. (a) Ragum-Total, P per iter . 0. 705 | 02480-70
(D) TR P DO WS s - . A IR 706 | D3454-79 | p. 81
Tabie i€ Notes
N WWM«!«WMRMnWW|W EPA-&OO/C-OO-O;Q(‘MW‘.)US Emmhmmmmlmn
:Fghman. M.J. and Brown. Eugene. “Selected Methous of Geologcs! Survey of us Survey. Open-Fis Report T6-177 {1976},

1 The method found on p. 7srnownomthommnmmmmonp 73“&:-«#"'%“ Th-nfon the two results Must be soted 10 abtan the
“total.”
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and blank/spike control. In methods not using surrogates such as metals,
anions, and wet chemical analysis, a blank and a blank/spike (laboratory
control sample) shall be analyzed. For pesticide/PCB methods, surrogates
" are often used. However, problems have been noted in surrogate recovery
for the dibutyl chlorinate typically used. For pesticide/ECB analysis,
a blank and a blank/spike shall be analyzed with each batch as separate
samples. A pesticide or a PCB shall be used as the spiking compound.

In Level C, when performing analyses for petroleum hydrocarbons;
0il and grease; anions such as nitrates, sulfates and chloride; and other
wet chemical methods, a matrix spike and matrix spike duplicate are
required for every 20 samples of similar matrix. Similar matrix is
defined as either soil or water from the same military base.

All methods specified require calibration. In keeping with the
method calibration requirements, the following requirements are presented.
For all semivolatile and volatile analysis by GC/MS, the current CLP
calibration method shall be used. The current CLP criteria shall be used
for frequency of calibration, for the system performance check compounds
(SPCCs), and for the calibration check compounds (CCCs).

For other methods, a minimum of three different concentration
standards for each analyte shall be analyzed for initial calibration.
Calibration shall be checked every 12 h of operation and prior to sample
analysis. The laboratory shall use the calibration check acceptance
criteria specified by the method. The daily calibration acceptance
criteria to be used for each method shall be documented in the laboratory
QA plan or in the site-specific QA plan. The initial calibration curve
shall be plotted and the correlation coefficient and response factors
evaluated. The laboratory shall indicate in the laboratory QA plan or
in the site-specific QA plan the acceptance criteria to be used for the
initial calibration curve. The calibration shall include one standard
at a concentration at the method detection limits. The calibration
curve shall bracket all samples in the concentration range. If the
samples are not within the calibration range, appropriate dilution shall
be performed to bring the samples into the calibration range. The
aforementioned calibration requirements shall be used for Levels C and
E.

In Level C, a matrix spike and matrix spike duplicate are required
for volatiles, semivolatiles, and all GC analysis for every 20 samples
of similar matrix. For metals analysis, a duplicate and a matrix spike
are required for every 20 samples of similar matrix. '

For all GC methods used in level C QC, second column confirmation
shall be used for all positive responses for the analytes of interest.
In Level E, second column confirmation is not required.

In Level E, no matrix spikes or duplicates are required; only the
initial and continuing calibration, method blank, and blank/spike are
required. :
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7.2 DELIVERABLES

For Level D QC, a CLP data package shall be delivered. This shall
include the summary package and the remainder of the package, which
includes initial and continuing calibration, matrix spikes, matrix spike
duplicates, blanks, duplicates, surrogate recoveries, chromatograms,
‘mass spectra, and absorbance data. For methods which are not defined by
" CLP, the calibration information, method blanks, blank/spikes, the
chromatograms, absorbance, matrix spikes, and matrix spike duplicates
shall be reported. The control charts plotted per Sect. &4 associated
with the blank/spikes shall be presented with the data.

- ’,

For Level C QC, the method blanks, blank/spike, surrogates, matrix
spikes, matrix spike duplicates, duplicates, and initial and continuing
calibration data shall be reported. Table 7.6 1lists the required
deliverables. The forms referred to in Table 7.6 are from the current
CLP for organics and metals/cyanide. The form numbers will be upgraded
as new revisions occur in the CLP, which require changes in form content
or numbering. ‘

In Level E, the only information to be submitted is the sample data,
method blank data, and the control chart from the blank/spike.

The deliverables shall be presented to the NCR. The forms shall be
used when reporting any data in the MPR and in submitting the final data
package prior to its inclusion in the appendix and summary tables of the
final report. The final data deliverables shall be presented to the NCR
at least three weeks prior to issuing the draft of the final report.

7.3 DATA VALIDATION

7.3.1 Level D Validation

At a minimum, the data generated from Level D will be validated per
_the CLP criteria as outlined in the following documents.

EPA, Hazardous Site Control Division, Laboratory Data Validation
Functional Guidelines for Evaluating Pesticides/PCB's Analyses,
R-582-5-5-01, May 28, 1985,

EPA, Hazardous Site Control Division, Laboratory Data Validation
Functional Guidelines for Evaluating Organics Analyses,
R-582-5-5-01, May 28, 1985,

EPA, Office of Emergency and Remedial Response, Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics
Analyses, 1985.
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Table 7.6. Data set deliverables for Level C QA

Method requirements

Deliverables

Organics

Method blank spikes with results and
control charts. Run with each
batch of samples processed.

Results to be reported on CLP
Form | or spreadsheet per Sect. 9.
Sample results using CLP data flags.

Surrogate recovery from samples
reported on CLP Form 2. Surrogates

to be used in volatiles, semivolatiles,
pesticides/PCB. For volatiles by GC,
the names of surrogates should be
changed to reflect the surrogate used.

Matrix spike/spike duplicate 1 spike -
and spike duplicate per 20 samples of
similar matrix reported on Form 3.

Method blank reported on CLP Form &.

For volatiles by GC, a similar format
will be used as CLP Form 4 for blanks.

GC/MS tuning for volatiles/semi-
volatiles. Report results on Form 5.

Initial calibration data reported on
Form 6.

For volatiles by GC, the initial
calibration data with response factors
must be reported.

For pesticide/PCB data Form 9 must be
used for calibration data.

Continuing calibration GC/MS data
reported on Form 7.

For volatiles, GC data, the response
factors and their percent differences
from the initial must be reported.

Internal‘Standard Area for Volatiles
and Semivolatiles.

Control chart

Form | or Sect. 9
1/Sample chroma-

tograms/and mass

spectra

Form 2

Form 3

Form 4 or Sect. 9

Form 5
Form 6

No Form

Form ¢
Form 7

No Form

Form 8
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Table 7.6. (continued)

Method requirements

Deliverables

Organics - For pesticides/PCB data, the CLP Form 9

(cont'd)

Metals

must be presented.

No chromatograms or mass spectra are
presented for calibration. These data
should be filed in the laboratory and
available if problems arise in reviewing/
validating the data. The calibration
information should be available for
checking during on-site audits.

Internal standard area fbr GC/MS analyses
CLP Form VIII shall be supplied.

Second column confirmation shall be done
for all GC work when compounds are
detected above reporting limits.
Chromatograms of confirmation must be
provided.

Level C, requirements

Sample results with CLP flagging system
Initial and continuing calibration

Blanks 102 frequency

P
Method blank taken through digestion

(1/20 samples of same matrix)

ICP interference check sample

Matrix spike recovery (1 per 20 samples
of similar matrix)

Postdigestion spike sample recovery for
ICP metals. Only done if predigest spike
recovery exceed CLP limits. )
Postdigest spike for GFAA

Duplicates (1 per 20 samples will be
split and digested as separate

Form 9

Chromatograms

Deliverables

CL? Form ! or
Sect. §

CLP Form 2,
Part | only

Form 3

Form 3 or Sect. 9

Form 4

Form 5, Part |
Form 5, Part 2
(never used for

GFAA work)

Recovery will be
noted on raw data

Form 6 samples

t
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Table 7.6. {(continued)

0C-00011-03.08-06/01
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Method requirements

Deliverables

Metals
(cont'd)

Wet
Chemistry

- Method blank spike information will be

plotted on control chart, one per batch
of samples processed.

Standard addition. The decision process
outlined in CLP page E-3 will be used to
determine when standard additions are
required.

Holding times

Level C

Blank spike l/batch

Method Blank l/batch

Sample results

Matrix spike/spike duplicate or
calibration information

Calibration check report percent RSD or

percent difference from initial cali-~
bration

Control chart

Form 8

Form 10

Control cha;t
Report result
No format

Report result
No format

Report result if
applicable

Report percent
or percent
difference

No format

7.3.2 Level C Data Validation Guidelines

Listed below are the validation criteria which will be utilized in

evaluating the analytical data for a Level C QC site.

For methods not-

listed here, a similar procedure will be submitted by the prime contrac-
tor and the laboratory which outlines validation of the holding times,
initial calibration, continuing calibration, and blank-vs-sample results.

The validation procedure will be approved by the NCR.

1.

For Petroleum Hydrocarbons (418.1/SW-3540, EPA 418.1)

Holding Times - Holding times are 28 days for water sampleé which

are preserved and refrigerated.

No holding times are cited for soils.
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Calibration - Ensure that a three-to-five point curve bracketing the
sample concentration is performed daily.

Blanks - A blank should be run with each batch. If the blank concen-
tration exceeds the reporting limit, the reporting limit shall be
raised and the data flagged as estimated (UJ).

Target Compound List (TCL) for VOAs (CLP Methods)

Holding Times - Samples must be analyzed within the holding times
specified in Sect. 3 or the data should be marked as estimated (J).

GC/MS Tuning - Check that bromofluorobenzene tune is completed each
12-h shift of operation. Check that it meets the CLP criteria.
Assure that each sample is associated with a tune.

Initial Calibration - The maximum relative standard deviation [(RSD)
percent RSD] shall not be >30% for indicted CLP CCC. The maximum
mean relative response factor (RRF) for SPCC shall be >0.300 (0.250
for bromoform). The SPCCs are chloromethane, 1,l-dichlorocethane,
bromoform, 1,1,2,2-tetrachlorcethane, and chlorobenzene. The CCC
compounds are vinyl chloride, 1,l-dichloroethene, chloroform, 1,2-
dichloropropane, toluene, and ethylbenzene.

Continuing Calibration - The minimum response factor for the SPCC
components for VOAs analyses shall not be <0.300 (0.250 for bromoform).
The maximunm response factor percent deviation for indicated CLP CCC
components from the mean initial calibration response factor shall
not exceed 25X. If these «criteria are exceeded, a new calibration
for the compound shall be employed.

Blank/Spike Control Samples - Any control sample which exceeds the
internal QC limits set by the laboratory for a given sample matrix
shall require all data from the associated batch of samples to be
closely inspected. If no analytical problems are found, the data
analyzed with the out-of-control point shall be discussed in the QC
section of the MPR and final report. 1If problems are found in the
analytical data, the samples associated with the batch shall be
reanalyzed and the data from reanalysis reported. If holding times
are exceeded in the reanalysis, both sets of data shall be presented.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples within the holding times
or the data will be flagged with an "R," and the data are not usable.
Surrogates - If surrogates exceed the CLP limits, the data shall be
flagged that the surrogates exceeded limits.

Method Blanks - A method blank should be run each day following the
Continuing Calibration Standard. Common laboratory solvents should
not be found in theAblank at levels over five times the detection
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limits. Other compounds should not be found in the blank at levels
exceeding the detection limits. If common contaminant compounds are
detected in samples at a concentration of <10 times the concentration
found in the blank, or other compounds at <5 times the concentration
in the blank, report those compounds as not detected. Adjust the
sample quantitation limit to the value reported in the samples and
flag the limit as estimated (UJ).

Matrix Spike/Spike. Duplicate - Ensure that ! out of 20 samples has
been spiked in duplicate. The recoveries shall meet the CLP criteria.
If the recoveries do not meet the criteria, examine the blank spike
data. If the blank spike data exceed the limits and the matrix
spikes exceed limits, the data shall be flagged as unusable (R). 1If
the blank spike data from the batch are satisfactory, the data is
usable, and the low recovery is discussed in the final report QA/QC
and in the QC report sent to the NCR.

Field Trip and Equipment Blanks - If contaminant analytes are detected
in samples at concentrations of <5 times the concentration found in
the highest associated blank, the results are considered suspect and
are reported as estimated.

TCL Semivolatile Organics (CLP Methods)

Holding Times - Samples must be extracted within 7 days of collection
and analyzed within 40 days of extraction. Any samples which do not
meet these requirements must be flapged as estimated.

GC/MS Tune - Make certain that a decafluorotriphenylphosphine tune
is completed every 12 h of sample analysis, that each sample is
assocjated with a tune, and that each tune meets CLP requirements.
Data are not reported if the instrument does not meet tune.

Initial Calibration - Ensure that a 5-point curve has been completed.
The RRF of the BNA compounds shall be a minimum of 0.050 for the
SPCC listed in the current revision of the CLP. The maximum RSD for
the CCC listed in the CLP procedure is 30.0%. The minimum RRF for
the SPCC is 0.050, and the maximum percent difference for the CCC is
25%. If these limits are exceeded, a new calibration curve shall be
generated.

Continuing Calibration - . The continuing calibration check will be
performed once every 12 h during operation. The minimum RRF for the
SPCC is 0.05, and the maximum percent difference from the initial
calibration shall not exceed 25% for the CCC. If these limits are
exceeded, a new calibration curve shall be generated..

. Blank/Spike Control Samples - Any control sample which exceeds the
internal QC limits set by the laboratory for a given sample matrix
shall require all data from the associated batch of samples to be
closely inspected. If no analytical problems are found, the data
and the out-of-control point shall be discussed in the QC section of
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the report. If problems are found in the analytical data, the samples
associated with the batch shall be reanalyzed and the data from
reanalysis reported. If holding times are exceeded in the reanalysis,
both sets of data shall be presented.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples or the data will be
flagged with an "R," and the data is not usable.

Surrogates - If surrogates exceed the CLP limits, the data shall be
flagged that the surrogates exceeded limits.

Blanks - A method blank should be run each day following the Continuing
Calibration Standard. Phthalate should not be found in the blank at
levels over five times the detection limits. Other compounds should
not be found in the blank at levels exceeding the detection limits.
If common contaminant compounds are detected in samples at a concen-
tration of <10 times the concentration found in the blank, or other
compounds at <5 times the concentration in the blank, report those
compounds as not detected. Adjust the sample quantitation limit to
the value reported in the samples and flag the limit as estimated
(un.

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has
been spiked in duplicate. The recoveries should meet the CLP criteria.
If the recoveries do not meet the criteria, examine the blank spike
data. If the blank spike data exceed the limits and the matrix
spikes exceed limits, the data shall be flagged as unusable (R). If
the blanks spike data from the batch is satisfactory, the data are
usable, and the low recovery is discussed in the final QC report sent
to the Analytical Environmental Support Section.

Metals

Holding Times - Samples must be analyzed within six months, except
mercury shall be analyzed in 28 days from sample collection.

ICP Initial Calibration - A calibration blank and at least one stand-
ard must be analyzed daily. An initial calibration verificatiom
standard must be within 90 to 110% recovery or the samples should be
reanalyzed. If it is not possible to perform reanalysis, the data
are rejected and flagged with an "R." ) ‘

AA Calibration - Calibration blank and at least three standards shall
be used in establishing the curve prior to sample analysis. A curve
shall be analyzed each day prior to sample analysis.

Calibration Verification - Verification using a standard obtained
from a source other than that of the initial calibration shall be
used and the result shall be within 90 to 110% of the true value for
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both ICP and AA work. Calibration verification shall be done at a
minimum frequency of 10X or every 2 h, whichever is more frequent,
and shall be done at the end of the analytical run.

Method Blanks - At least one preparation blank shall be prepared with
each batch of samples. The blanks shall contain less than the detec-
tion limit for all analytes. If the concentration of the associated
blanks is above the detection limit and if the lowest analyte concen-
tration is <10 times the blank, reanalysis of the sample must occur.

If reanalysis is not done, the data shall be reported and flagged

as estimated. The blank shall never be subtracted from the sample.

Field and Equipment Blanks - If contaminant analytes are detected in
samples at concentrations of <5 times the concentration found in the
highest associated blank, the results are considered suspect and are
reported as estimated.

Blank/Spike Laboratory Control Samples - Any laboratory control sample
which exceeds the internal QC limits set by the laboratory for a
given sample matrix shall require all data from the associated batch
of samples to be closely inspected. If no analytical problems are
found, the data and out-of-control point shall be discussed in the
QC section of the report. If problems are- found in the analytical
data, the samples associated with the batch shall be reanalyzed and
the data from reanalysis reported. If holding times are exceeded
in the reanalysis, both sets of data shall be presented. A dis-
cussion of data reported when the blank/spike laboratory control
sample is out of control shall be presented in the QC section of both
the final report and the MER.

If the blank/spike results are outside the internal laboratory limits
and if the matrix spike results are outside the CLP limits, the
laboratory will either reanalyze the samples or the data,will be
flagged with an "R," and the data are not usable.
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8. MAINTAINING LABORATORY APPROVAL

Once a laboratory has received\Navy approval to begin analysis of
samples, maintaining that approval requires adherence to the QA plan and
reporting of QA-related information. The performance and reporting
requirements outlined below are essential to ensuring that data of known
and defensible quality are being generated throughout the course of a
site investigation. Topics covered include control samples, control
charts, out-of-control events, corrective action reports, significant
changes in the QA plan, and other reporting requirements.

8.1 MONTHLY PROGRESS REPORT

The primary means of communication from the laboratories to the NCR
will be the MPR to be submitted by the laboratories to the NCR on the
15th of each month in which work for the Navy is performed. The following
information is to be included in the MER.

l. Site name and corntract number,.

2. Numbers, types and locations of samples collected and analyzed for
Navy project only.

3. Data for blanks, spikes, laboratory duplicates and controls related
to Navy samples.

4. New methods used for analysis and changes in old methods.

5. Copies of all control charts pertinent to Navy samples and to which
results have been added over the reporting period.

6. Summaries of out-of-control incidents during the reporting period,
including references to documentation and corrective action reports.

7. Descriptions of and justifications for significant changes in the QA.

8. Changes in LQAC personnel and other key technical personnel; resumes
of new personnel must be submitted.

9. Completed sample data.

Much of the information presented in an MPR is incremental in nature
and relates to changes and findings since the previous MPR.

l. Control charts from the minimizing control charts program and any
additional control .charts from monitoring matrix spikes, duplicates,
or other QC parameters.

2. Personnel changes relating to QA responsibilities.
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3. Method changes (e.g., a minor modification with an attached EPA
variance).

4. Procedural changes in establishing control limits and/or the pre-
paration and use of control charts. .

Since the first such report for each laboratory has no precedent,
more explanation and detail may be necessary; subsequent MPRsS will likely
not require as much detail in some areas.

8.2 FINAL REPORT

A draft of the final report shall be reviewed by the NCR prior to
its release. This report is the final deliverable from the engineering
subcontractor. An outline for a typical report is as follows.

l. BSite name and Navy contract number.

2. Foreword--signed by those with major responsibilities for the QA
program and by project management.

3. Executive Summary--brief review of the report.

4. Table of Contents--with specificity at approximately the same level
as the Table of Contents in this Navy document.

5. Introduction--summarize the Navy field sites of interest, when the
study occurred (dates of sampling, dates of analysis) and the objec-
tives of the QA plan as they relate to the study.

6. Data Summary--summarize the results on a site~by-site basis.

7. Other Information--present any other information requested in the
statement of work such as risk assessment, recommendation to perform
more site characterization, or recommend site closure. This infor-
mation was specified prior to beginning work and is directed by the
Navy EIC.

8. The final report shall present the findings from the analytical,
geological, and hydrogeclogical studies. The summary of analytical
data will exclude non-detected compounds. No subtraction of blanks
is allowed. Data will be flagged if blank contamination occurs.
All data flags will follow the result in the summary.

9. QC Summary--the QC summary section will include a discussion of are
data which flagged. Flagged data defined as data for which trip,
field, or laboratory blanks were contaminated, matrix spike/spike
duplicates exceed limits, calibration criteria are not met, and
laboratory controls exceed limits. The QC summary will also discuss
the results of laboratory blanks, matrix spikes/spike duplicates,
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