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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 l-l shows. the location of the NAS in the 
southeastern comer 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 RFI, resulting in a total of 17 areas 
to be investigated. 

The 17 sites to be investigated during the RF1 are: 

Site l-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 ll-Firefighting Training Area 
Site 15-Abandoned Tank Farm 
Site l&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 21Transformer 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 

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 releaseld 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. 

1-l 
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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 RF1 was conducted to continue the investigation of six sites at 
Oceana that had begun under the IRP. The interim RF1 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 RFI. 

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 l-1. The final Consent Order, signed in May 1991, specified that 19 
SWMUs be included in the RF1 work plan. Two of the 19 RFA SWMUs named in the 
Consent Order have been combined with nearby SWMUs and renumbered as single 
RF1 SWMUs (RFA 1 and 54 to RF1 2E, RFA 23 and 24 to RF1 11); therefore 17 
SWMUs will be investigated during the RFI. 

The objectives of this RF1 are: 

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

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

0 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): 

0 Task l--Preliminary Report: Description of Current Conditions 
a Task 2--Pre-investigation Evaluation of Corrective Measures Technologies 
0 Task 3--RF1 Work Plan 
* Task 4--Facility Investigation 
. Task 5--Investigation Analysis 
. Task 6--Laboratory and Bench-Scale Studies 
l Task 7--RF1 Reports 

1-3 
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Table l-1 
STATUS OF SOLID WASTE MANAGEMENT UNITS 

IDENTIFIED IN THE RCRA FACILITY ASSESSMENT 
NAVAL AIR STATION, OCEANA 

Waste Storage Area, 

Order since the unit has a 
hazardous waste closure 
plan and since the unit is 

Fentress Landfill Not contiguous--dropped 
from inclusion in RF1 work 

2.5 

26 

Fifth Green Landfill Results from interim RF1 
do not indicate evidence of 
release. Not included in 
RF1 work plan. 

25 Inert Landfill Included in RF1 work plan. Yes 

8 North Station L.&rdfill Results from interim RF1 No 
do not indicate evidence of 
release. Not included in 
RF1 work plan. 

*EPA Region III agreed to drop this unit from the RFI during negotiations with the Navy and1 its 
consultant on May 17, 1990 and June 13, 1990. 

l-4 
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Table 1-l 
STATUS OF SOLID WASTE MANAGEMENT UNITS 

IDENTIFIED IN THE RCRA FACILITY ASSESSMENT 
NAVAL AIR STATION, OCEANA 

Pqedof4 

RFA RF1 
SWMU SWMU Included 

NO. No. Description status of SWMU in RFI? 

27* Old CPO Club Landfill Not included in RF1 work No 
plan. AT. Keamey’s RFA 
indicated that there was no 
indication of a release. 

28 Sanitary Landfill (Old CPG 
Landfill) 

Active landfill monitoring 
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 RF1 work plan 
since this unit is being 
addressed under similar 
clean-up program admin- 
istered by different 
regulatory agency. 

No 

29* 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. 
A maintenance program is 
in place to monitor for and 
remediate any releases from 
these units. Not included 
in RF1 work plan. 

No 

45” Oil/Water Separator, Bldg. 1102 

46* Oil/Water Separator 

48* Washrack-:Golf Course Electric golf carts stored. 
No evidence of release nor 
any chemicals or oils of any 
significance used in the 
area. Not included in RF1 
work plan. 

No 

*EPA Region III agreed to drop this unit from the RF1 during negotiations with the Navy and its 
consultant on May 17, 1990 and June 13, 1990. 
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Table l-l 
STATUS OF SOLID WASTE MANAGEMENT UNITS 

IDENTIFIED IN THE RCRA FACILITY ASSESSMENT 
NAVAL AIR STATION, OCEANA 

Page 3 of 4 

Line Shack Disposal Area Results from interim RFI 
do not indicate evidence of 
release. Not included in 

additional study (RGH, 
t included in RF1 

57 

58 

1 West Woods Oil Disposal Pit Included in RF1 work plan. Yes 

15 Abandoned Tank Farm, Old CPO Included in RF1 work plan. Yes 
Club 

59 6 Navy Exchange Maintenance Not recommended for addi- No 
Building tional study (RGH, 1984). 
Waste Oil Disposal Area, Bldg. Not included in RF1 work 
518 plan. Results from interim 

RFI do not indicate 
evidence of release. 

60,61* Mercury Spill Areas, Bldgs. 305 
and 1102 

Spill material was stored 
here. Buildings were later 
demolished. Soil sampling 
showed no contamination. 
Not included in RF1 work 
plan. 

No 

62,63,65 11, 26 Fire Fighter Burn Pits Included in RF1 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 RF1 during negotiations with the Navy and its 
consultant on May 17, 1990 and June 13, 1990. 
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Table l-l 
STATUS OF SOLID WASTE MANAGEMENT UNITS 

IDENTIFIED IN THE RCRA FACILITY ASSESSMENT 
NAVAL AIR STATION, OCEANA 

Page 4 of 4 

RFA RF1 
SWMU SWMU Included 

No. No. Description status of SWMU in RFI? 

661 Old Tank This unit, which has been No 
removed, used to be located 
at the fire training pit 

67-70* Underground Waste Oil Storage 
Tanks 

Waste Oil Storage Areas, Bldg. 

ste Oil Storage Areas, Bldg. 

which is being investigated 
separately. Not included in 
RF1 work plan. 

Subject to Virginia UST 
regulations and therefore 
subject to similar regularly 
clean-up program. Not 
included in RF1 work plan. 

Included in RFI work plan. 

Included in RF1 work plan. 

regulations and therefore 
subject to similar regularly 
clean-up program. Not 

No 

District. No signs of any 
releases. Not included in 

WDCR301/080.5 1 

*EPA Region III agreed to drop this unit from the RF1 during negotiations with the Navy and its 
consultant on May 17, 1990 and June 13, 1990. 
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Typically, the RF1 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 l-l. 
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 a:re 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, Oceana 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 5,916 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. 
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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 
Calve& 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 sed.iments 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 
geoloa 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 soil 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 194Os, 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. 
adjacent to the runways have been planted in grass. 

In addition, large areas 
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 o:f 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 fores.t, 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 days per year is 245. The first killing frost occurs 
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. 

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. 
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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 II, 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 
fighter 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 196Os), 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 behinld 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 and1 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. 
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SUMMARY OF HAZARDOUS WASTE GENERATED AT NAS, OCEANA 

Hazardous Waste 
Liquid, ORM-E 

Substances, ORM-A 

Waste Paint and 
Related Material 

Waste Flammable 

Substances, ORM-E 

Oxidizers 

OC-OOOII-03.08-06/01/92 

DO02 33 24 
DO03 

WDCR388i101.51 
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Summary of Past Investigations 

The history, environmental setting, and investigation results at each of the 19 SWMUs 
to be investigated as part of the RF1 are described in this section. Because of their 
proximity, RFA SWs 1 and 54 have been combined into RF1 SWMU 2E and RFA 
SWMUs 62 and 63 have been combined into RF1 SWMU 11. As a result, only 17 
areas will investigated. The locations of the 17 areas are shown in Figure 2-l. The 
chemical data obtained during previous investigations are presented to support the 
technical scope of work outlined for each SWMU. Where available, rnaximum 
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-l). 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 196Os, 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 l,OOO-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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NOT TO SCALE 

Figure 2-l 
LOCATIONS OF SWMUs 

RCRA Facility Investigation-Naval Air Station, Cceana 
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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 5-foot-deep drainage ditch. Shallow boreholes drilled at the site during the interim 
RF1 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 ll- 
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 RF1 (CH2M HILL, 1.991). In 
the Phase I Verification Study, monitoring wells Ol-MWl, Ol-MW2, and Ol-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 fr’om these 
wells were analyzed for VOCs, EDB, PCBs, 2,3,7&dioxin, and oil and grease. With the 
exception of oil and grease (6,000 to 15,000 @l), all parameters were below minimum 
detection limits. The wells are shown in Figure 2-2. 

During the interim RFI, two shallow monitoring wells (Ol-MW4 and Ol-MWS) 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 RF1 and were analyzed for VOCs, EDB, PCBs, TPH, and dioxin. The loication of 
the two monitoring wells installed during the interim RF1 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 flor 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 



OC-0001 I-03.08-06/01/92 

Drainage 
Ditch 

1 

Direction 
of Flow 

01 -ss2fsw2 

ol~ss3/sw3 

I i 
LEGEND 

e Shallow Monitoring Well 

A 
Surface Water/Sediment 
Sampling Point 

01.RAW2 ? 

Ol-MWlf 

@ gi 
d 

01 n MW3 /.( 

.s 
. ..’ r /.. 

.,d’ 
,l... 4.” I . . . . . . . . . n-1 

Oil Disposal Pit 
(Approximate) Figure 2-2 

t -c’ .._ . . . . . ..* *- --- - 
iu. ._ I- ._ . . . . . ..w - . . . I --\ 

1 
,..+ 

&% 3002 
3005 &ES 3003 I i I; 

j i 

1 t 
a \ 

Approximate Scale in Feet 

SWMU l- WEST WOODS OIL DISPOSAL PIT 
LOCATION MONITORING WELLS AND SURFACE 
WATER/SEDIMENT SAMPLING POINTS 
RCRA Facility Investigation-Naval Air Station, Oceana 



OC-0001 I-03.08,.06/01/92 

LEGEND 

8.5 
I 

8.0 

ui-MW4 

/ / 
NC+< Fire Fighting 
Jirammg Pit 

/ 

,,‘Old Fire Fighting 
Training Pit 

I 
c”c-- 

c-- 

&..“...B..-r-““---- 
-- 

3002 ; 
f 

i 

3005 ssss 3003 
j: 

t 

I 
i 

I 
1 

1 
I 

i 
i 
I 

Q 

9.0 Water-Table Elevation 
(Feet Above MSL) 

Monitoring Well 

0 Fire Fighting Pits 

a 

200 0 200 
-- 

Approximate Scale in Feet 

Oil Disposal Pit 
(Approximate) 

Figure 2-3 
SWMU 1 -WEST WOODS OIL DISPOSAL PIT 
WATER-TABLE ELEVATIONS AS OF NOVEMBER, 1990 
RCRA Facilii Investigation-Naval Air Station, Oceana 



OC-OOOII-03.08-06/01/92 

Chemical Data. During the installation and sampling of Ol-MW4 and Ol-MW5, 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. Roth 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 Ol-MWl through Ol-MW3 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 Ol-MW4 and Ol-MW5, however, indicate the presence of TPH (254,000 
and 6,770) micrograms per liter c(g/l, respectively) and VOCs. PCBs also were detected 
in Ol-MW4 (0.2 to 0.4 &l). 

The chemical data from the surface water and sediment samples obtained during the 
interim RF1 are presented in Table 2-3. One sample taken downstream from the 
former pit (Ol-SWl) had TPH identified above the detection limit. 

Sediment samples obtained during the interim RF1 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”SDl). 

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, MCL.s, carcinogens, toxicants, other criteria; 

- 
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Table 2-2 
ORGANIC COMPOUNDS IN CROIJNDWATER AT SWMU 1 (WEST WOODS OIL DISPOSAL PIT) 

(All Concentrations in @I) 

tit-MWI Ol-MW2 ,t: OI-MWJ Ol-MW4 OL-MWS 
Detectlon -, 

Analyte Limit s/90 
5186 8/W 5/at- a/90 5186 a/90 8190 Duplicate S/90 

EDB 0.02 -- -_ -_ _- __ _- __ _- _- 

PCBs: 

Aroclor-1254 0.2 _- -_ -- __ __ -_ 0.4 0.3 __ 
Aroclor-1260 0.2 e- -- __ -_ -- __ 0.2 __ _- 

TCDD <0.0002 <o.ooo6 <0.00017 <0.0008 <0.00021 <0.0007 <0.0038 co.OO17 <0.0008 

Oil and Grease 

TPH 

Volatile Organic 
Compounds: 

3,000 6’33) NA -* NA 15,000 NA NA NA NA 

6t-8,060a NA -- NA 140 NA 140 254,000 307,000 6,770 

Acetone 
Benzene 
Carbon Disulftde 
Ethylbenzene 

Methylene Chloride 

10 
5 
5 
5 

5 

_- &j 
_- __ 
_- __ 
-- __ 

_- 3b9i 

-- 
-- 
-- 
__ 

_- 

24b _- 
__ __ 
__ __ 
^_ _. 

8b __ 

,y,bd 16,b 
__ 4J 
__ __ 
-_ 9 

6% 25b 

15b 
-_ 
7 

42 

5b 

ssp 
l! 
$ 

3bJ 
4-MethyL2pentanone 
Xylem (Total) 

10 __ __ ._ _- -- __ -- -- 3c 
5 _- __ __ __ __ _- 26 120 14’ 

Notes: 

Ah 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 to this site 
bCompound found in laboratory blank as well as sample; sample concentration is less than 10 times blank concentration. 
IEstimated value--measured value is less than the accurately quantitative detection limit. 
(--) = Concentration below detection limit 

WDCR503/024.5 1 
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Table 2-3 
ORGANIC COMPOUNDS IN SEDIMENT/SURFACE WATER 

AT SWMU 1 (WEST WOODS OIL. PIT) 
NOVEMBER 1990 

Parameter 

Surface Water @gJl) 

OL-SW1 OLsW2 
Ol-SW3 

Duplicate 

PCBs 0.20-2.oa _- -_ _- -- 

TPH 50 540 -_ -- -- 

Volatile Organic Compounds: 

Methylene Chloride 

Acetone 

Carbon Disulfide 

Chloroform 

9b 

9&i 

4 

i 

lib NA 

1Ob NA 

_- NA 

NA 

Xylenes (Total) 5 2i -- -- NA 

Bromodichloromethane 5 -- -- NA 

Sediment &/kg) 

Parameter Detection Limit Ol-SD1 OL-SD2 Ol-SD3 
Ol-SD3 

Duplicate 

PCBs I 4t-21t-t I -- I I -- I __ 

TPH 1290044,100d 1,260,ooo 1,180,OOO 153,000 85.300 

Volatile Oceanic Comuounds: 

Methylene Chloride 2s -- 
I 24e me 330e 

Acetone 28 -- 410e 3lb 24b 

MEK 14 44 110 1Q __ 

Ethvlberuene 14 95 -- -- __ 

Xylenes (Total) 14 110 -- -_ _- 

Toluene 14 -- -- 23 __ 

Notes: 

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

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

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

dDetection limit range in soil for TPH samples was particular to this site. 
eCcmpound was found in laboratory blank as well as in sample; sample concentration was more than 10 times the blank 
,concentration. 
JBstimated value: measured value is less than the accuratelv auantitative limit. 

WDCR503IO82.51 
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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 RFI. 

/SwMU 2b (WA SWMU 53)4ine Shack 130-131 Disposal Area h&~~~~ 5 de 

Site History 

SWMU 2b is made up of the area in the vicinity of Line Shacks 130 and 131 (see 
Figure 2-l). 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 198Os, 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 lo-foot-thick unit of fine sediments, mainly silty clay and 
sandy silt. This unit is underlain by a 5- to lo-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 RF1 (CH2M HILL, 1991). Work performed during the 
Phase I Verification Study involved the installation and sampling of three monitoring 
wells (2B-MWl, 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-MWl 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-MW5, 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-MWS). 

During the interim RFI, sampling was conducted in 11 shallow monitoring wells 
(2B-MWl through 2B-MWll) and at two surface water locations (2B-SWl, :2B-SW2). 
In situ hydraulic conductivity tests were conducted in six monitoring wells (:2B-MW5, 
2B-MW7, and 2B-MW8 through 2B-MWll). 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 10v3 centimeters per second (cm/s) to 4 x 10T3 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 RF1 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) 

II Well Hydraulic Conductivity (cm/set) 

2B-MW5 2 x 1o-3 

2B-MW7 4 x 10” 

2B-MW8 3 x 1o-3 

2B-MW9 3 x 1o-3 

2B-MW 10 3 x 10” 

2B-MW11 1 x 1o-3 

WDCW 57OfO27.5 1 
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Tmbk 2-S 

ORGANIC COMPOUNDS IN GROUNDWATER AT SWh4Il 2b, LINE SHACK IM-131 DISPOSAL ARM 

(All conccntnllom In pfjl) 

k-mid3 # 

SB-hfWI 

ANALVTE Dckctlon llmll 

EDB 0.02 

Oil and Grease 3,~ 

TPll 60 

s/s6 

__ 

3mo 

NA 

9ma 

NA 

NA 

NA 

Duplkdc 

9/m 

NA 

NA 

NA 

, ZB-MW2 ZB-MW3 

s/a6 9/m ml s/s6 9/m wo 

_. NA -- NA -- 

5.m NA NA WJoo NA NA 

NA NA II0 NA NA 70 

II Vol~lllc Organic Compounds: 

._ _. 22bj 2&j 

2.Butanone (MEK) 10 . . ._ _. . . . . . . . . 21 . 

Carbon disulfidc 5 . . . . ._ _. ._ . . . . . . . . . . . 

ChIcmethane IO 2.0 . . . . . . . . ._ . . 

Chloroform 5 . . _. __ . . . . 2.R -- __ . . . 

1.1.Dichloroethanc 5 170 82 52 SO 49 ._ _. . . 3.2 44 I8 

1,2-Dichloroethanc 5 ._ . . . . . . . . . . . . . ._ 

I ,1 -Dichloroclhylene 5 25 I3 6 I8 tlj . . . . . . . 420 .- 

1,tDichloroethylcne (moral) 5 NA 340 290 400 400 NA -_ 5 NA -- I40 

Trans.1,2dichlomethylene 5 800 NA NA NA NA NA NA 29 NA NA 

2.Haanone IO __ __ ._ . . . . _. __ 9.1 _. .- 

4-Methyl-2.pcntanonc (MIBK) 

Mcthylene chloride 5 . . __ 7bj . . _. 5b _. . . I@ 

1,1,2.2-‘~elrachloNclhane 5 . . __ . . . . . . . . . 2.4 -. .. 

TCIIU-XIC 

Trichloruelhylenc 

5 ._ ._ . . . . . . . _. 3.4 .- -- 

5 km 330 340 230 xl0 3.7 5 7 58 820 230 

Vinyl chloride IO 99 31 27 70 37 . . . . . 3.0 . . 



T&k 2-S 
ORGANIC COMPOUNDS IN GROUNDWATER AT SWMtl Zb, J.INE SIIACK 136131 DISPOSAL ARE4 

(All concmtr~ttom In #I#?) 

Pmp 2 et 3 
I 

2B.MwI 2tl-Mws 2BMW6 2B-mwl ZB-MWtJ ZB-MW9 211.Mwto 2B-Mwt I 

ANALWE: tktrcllnn tlmll 9m lvw 9/88 8/w 9m9 8/w 8/w YW 8/W 8i90 8iw 

EDB 0.02 NA NA NA . . 

Oil and Grease 

Tlw 

vot~lRe Oqmllc Compoun& 

3.m NA NA NA NA NA NA NA NA NA NA NA 

60 NA 390 NA 200 NA 290 130 3x 140 240 

__ 

. . 

&i . . 

t j _. 

. . . 

&i 14b 

zi 

26b 

_. 

5bj 

. . 

. 

$4 

tj 

Carbon dirutfide 5 . . Ji . . . . . 

IO . . . .~ Q 

5 . . . . . . . 

l,l-Dichtorocthane 5 . . . 7 12 . . II0 . I6 

1.2.Dichlorcclhane 5 . . . . 3 . . . . . 

I,1 -Dichlortlclbylene 5 . . 49 Q J i 

t,2.Dichtoroclhylene (lotat) 5 . 6 3 40 24 . 

Trans.1,2dichlorocthylene 5 NA NA NA NA NA NA NA NA NA NA NA 

2.tlcxanone (MRK) IO . . . . . . ._ . 

4.Mclhyl-2 pcnlanone (MIBK) IO . . 27 

Mcthylene chloride 5 . _. 5b 5b 5b 4% sbJ $4 3bj ,Jxj 

5 

_ 
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ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU Eb, LtNE SIIACK 130.131 DISt’OSAt. ~fi 
(All conccnlnttons In &I) 

NOIS 

IX)11 = 13hylcnc Dibromidc 
NA = Not anatyred 

‘IPIt = Total Pctmlcum llydnrarhnns 

!‘Cornpound found in laborarmy blank RS well 8% sample. Sample conccnlralion is Ia than ttl times blank concentration. 

tt:Jlimalcd value. Measured value is lcsr than the accuralcty quanlilalivc dcteclion limil. 

(--) = Conccnrration below delcclion limit 
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Parameter 

Silver 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Cobalt 

Chromium 

Copper 

Iron 

Mercury 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Lead 

Antimony 

Selenium 

Thallium 

Vanadium 

Zinc 

Teble 2-6 
RESULTS OF MI?I.ALS ANAI,YSIS OF CROUNDWATER AT SITE 2B, LINE SIIACK 130-131 DISPOSAL AREA 

LINE SHACK SITE INSPECTION, SEPTEMBER 1988 
(AI1 concentrations in pg/l) 

zm-MWL 
2B-MWI Duplicate 21%MW2 2B-MW3 ZB-MM'4 2B-MW5 

<3 <3 <3 <3 <3 <3 

<200 <200 c200 <200 <200 <200 

<5 <5 <5 <5 <5 13 

<200 <200 <200 <200 <200 c200 

<5 c5 <5 <5 <5 <5 

14,500 13,500 42,200 104,000 47,500 37,600 

<50 <50 <50 c50 <50 <50 

Cl0 Cl0 <lO <lo <lo <lo 

~25 c25 ~25 125 <25 70 

5,840 5,670 lJ40 7,470 12,100 23,400 

0.4 <0.2 co.2 1.0 co.2 co.2 

<5,000 <5,om <5,000 <5,ml -=5,000 <s,ooo 

15,700 14,800 5,600 10.000 16,300 26,300 

190 190 310 640 420 1,m 

42,800 40,300 24,000 62,900 25,600 23,300 

<40 <40 <40 <40 <40 c40 

<5 <5 <5 <5 <5 C5 

’ <5 <5 <5 <5 <5 <5 

<5 <5 <5 <5 15 CS 

<s <5 <5 <S <5 <5 

<SO <SO <50 <SO <so c50 

170 160 SO 160 220 170 

2B-MW6 

<3 

<200 

17 

c200 

<5 

16,800 

<50 

<lo 

~25 

13,700 

0.5 

<5,000 

8,200 

390 

14,cmo 

<40 

<5 

<5 

<5 

<5 

<50 

130 

WDCK01/053.51 
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Table 2-7 
ORGANIC COMPOUNDS IN SURFACE WATER AT SITE 2B, 

LINE SHACK 130-131 DISPOSAL AREA, AUGUST 1990 
(All Concentratioils iri pg/l) 

Analyte Detection Limit 

EDB 0.02 

TPH 60 

Volatile Organic Compounds: 

2B-SW1 2B-SW2 

-- -- 

1,770 2,610 

Acetone 10 lgb 12b 
2-Hexanone 10 1 j -- 
Methylene Chloride 5 4blj 4bd 
Xylenes (Total) 5 24 mm 

Notes: 
EDB = Ethylene Dibromide 
TPH = Total Petroleum Hydrocarbons 
(--) = Concentration below detection limit 
bCompound found in laboratory blank as well as sample; concentration is less 
than 10 times blank concentration. 

jEstimated 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. 

WDCR503l026.51 
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Tnble 2-8 
VOLATILE ORGANIC COMPOIJNDS IN SOH. SAMPLES AT SITES 2B, LINE SHACK 130-131 DISPOSAL AREA 

September 1988 
(Concenlrations in &kg) 

Page 1 of 3 

Soil Boring 
No. 

Bl - Sl 
s2 
s3 

Acetone 

__ 
__ 
__ 

Melhylene 
Chloride 

64 
580 
15 

Uenzene 

__ 
__ 
__ 

Ethylbenzene Toluene 

__ -_ 
._ __ 
__ __ 

Xylenes 
(Total) 

_. 
__ 
_- 

2-Bulanone 
(MEK) 

.- 
__ 
__ 

4-Methyl-2- 
penlanone 

__ 
_- 
__ 

Carbon 
Dlsulfide 

__ 
-- 
__ 

Trichloroelhylene 

-_ 
__ 
-- 

82 - Sl -- _- __ -- __ -- -_ -- ._ __ 
s2 _- -- _- __ _- __ __ -- __ __ 
s3 140 840 __ -_ -_ ._ __ -- __ __ 

B3 - SI __ 130 __ 85 __ 480 __ __ -_ _- 
s2 __ __ __ __ -_ __ -_ ._ 10 ._ 
s3 180 660 -_ __ -_ -- __ -- -_ 32 

84 - Sl 65 390 -. 11 10 18 __ __ -_ -- 
s2 26 30 __ __ .- __ __ ._ 13 __ 
s3 __ 78 -_ __ __ __ __ __ -_ 54 

8.5 - Sl -_ -_ __ __ -- _- __ __ _- .__ 
s2 __ __ -_ __ __ __ -- -- -- __ 
s3 -- __ _- __ -- __ __ -_ -- -- 

36 - Sl __ 220 _- __ 6 __ __ __ __ __ 
s2 -- 300 -- _- __ __ __ -_ -- _- 
s3 -- 260 __ __ -- __ _. -_ _- -- 

31 - Sl _- 160 -_ -- __ __ __ __ ._ _- 
s2 __ 180 _. _. -. ._ __ -- -- __ 
s3 __ 26 __ .- -_ -- __ 30 __ __ 

38 - Sl 38 12a __ 7 -_ 7 __ ._ ._ __ 
s2 63 17a 12 32 110 7 -- __ 10 -- 
s3 __ 160 __ -- __ ._ __ _- __ -- 

WDCK570/032.5 I 



Tuble 2-8 
VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES AT SITES 2B, LINE SHACK 130-131 DISPOSAL AREA 

September 1988 
(Concentrations in &kg:) 

Page 2 of 3 

Soil Boring 
No. 

I39 - Sl 
s2 
s3 

Acetone 

82 
__ 

51 

Methylene 
Chloride 

1P 
13” 
31a 

Renzene 

_- 
-. 
__ 

Ethylbenzene Toluene 

-_ __ 
__ -_ 
__ __ 

Xylenes 
(Total) 

__ 
__ 
‘0 

2-Bulanone 

(MEW 

__ 
__ 
__ 

4-Methyl-2. 
ptntsnone 

__ 
-- 
__ 

Curbon 
Dksulfldt 

__ 
_- 
.- 

Trichlorotthyltne 

__ 
__ 
__ 

B10 - Sl 92 41a _- -- __ _- -- __ -_ -- 

s2 240 -- __ __ __ -_ 27 _- __ __ 

s3 __ -_ __ __ __ __ __ __ -- __ 

Bll - Sl -_ 14a __ __ __ __ __ __ _- 

s2 ^_ 460e/140b __ __ 17b,G __ __ -- __ -_ 

s3 -- 150b -- ._ __ _. __ -_ __ __ 

B12 - Sl -- 17a -- __ __ _- _- __ __ __ 

s2 47a 16a -_ __ -- _- 17 -- 18 __ 

s3 2P -_ __ __ -- ._ _- -_ __ 

B13 - Sl _- 24 __ _- __ __ __ -- __ __ 
s2 __ 69 -- __ __ -- __ -_ -- __ 

S3 ._ __ -. __ ._ -. __ -- -- __ 

B14 - Sl __ 5sa -- __ __ __ -_ __ __ 

s2 57 -_ __ __ -- -_ -- __ _- __ 
s3 __ lFJa __ __ __ -- _. -_ _- -_ 

B15 - Sl 14 17a __ _- __ _- ._ __ __ __ 

s2 
S3 I: 

__ -- __ _- __ -_ __ -_ 
__ _. _- _- -- __ __ _- 
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Table 2-8 
VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES AT SITES 28, LINE SHACK 130-131 DISPOSAJ, AltEA 

Seplember 1988 
(Concentralions in pgkg) 

Pag30(3 

Soil Boring 
No. 

MW4 _ Sl 
s2 
s3 

Acetone 

34a 
49a 
39a 

Methylent 
Chloride Benzene 

36” __ 
1Ya -_ 
32a __ 

Ethylbenzene Tolutne 

-_ ._ 
__ _. 
._ __ 

Xylenes 
(Total) 

._ 

__ 

2-Bulanont 

(MEW 

_” 
._ 
__ 

4-Melhyl-2- 
penlanone 

-_ 
-- 
__ 

Carbon 
Disulfide 

-. 
__ 
__ 

Trlchloroelhyltne 

__ 
-- 
-_ 

MW5 _ Sl 47a __ __ __ ._ __ __ __ -_ __ 
s2 120a 120b __ -_ __ -- _- __ __ -_ 
s3 __ -- __ __ -- _- __ _- -_ -_ 

MW6 Sl __ --i20a __ _- __ __ _. -_ __ -_ 
s2 41a _- __ -- __ __ -_ -_ __ __ 
s3 __ 4Yob __ -_ __ -_ _- __ _- -- 

Surface Soil No. 

SSI -- 430 __ __ -_ -- __ -- __ -_ 
ss2 -- __ _- __ -_ __ -. __ __ -- 
ss3 _- __ __ __ -- __ -- __ -_ -_ 
ss4 57 42a __ __ _- __ _- __ -_ -- 
ss5 _- 21a -- __ -- __ __ __ _- -- 

Notes: 

12/12 Indicates sample result and duplicate sample result. 
4ll values not reported were below detection limits. 

Sample Depths: 
51--O to 2 feet 
:2--3 IO 5 Feet 
33-S to 10 feet 

‘Compound found in blank as welt as in sample. Sample concentration less than 10 times blank concentration. 
‘Compound found in blank as well as in sample. Sample concentration greater than 10 times blank concentration. 
‘--I = not de!ec!ed 
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The chemical data indicate that various VOCs, particul&ly chlorinated hydrocarbons; 
are present in the groundwater at this SWMU. The most commonly detected 
contaminants include VC, TCE, 1,2dichloroethylene (1,2-DCE), and l,l-dichloroethane 
(l,l-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-MWl through 2B-MW3. The other area (Area 2) is south of 
Buildings 132 and 133, where wells 2B-MW5 through 2B-MW7 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-MWl 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-MWl declined by more than half (from roughly 
2,400 pg/l to approximately 750 &l) between 1986 and 1988, and between 1988 and 
1990; there has been essentially no change in the total VOC concentration in 213-MWl. 
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-MWl (2B-MW2 and 2B-MW3) have very differ- 
ent records of contamination from each other. Concentrations of total VOCs in 
2B-MW2 have consistently remained at least two orders of magnitude less than in 
2B-MWl, despite the apparent direction of groundwater flow from 2B-MWl toward 
2B-MW2 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-MWl, and this difference may 
be enough to reduce the level of contamination detected in 2B-MW2. 

Another possible explanation discussed in the interim RF1 may be that the oontami- 
nants have not had sufficient time to reach 2B-MW2 from 2B-MWl. 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-MWl to 2EC-MW2, 
a distance of approximately 120 feet. The resulting travel times range from 1.5 to 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 VQC 
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 
l,l-DCE and TCE were particularly high (420 and 820 &l, respectively). Well 
2B-MW3 is not along a downgradient streamline from 2B-MWl, 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-MWl. It is not obvious what caused the one-time occurrence 
of high levels of l,l-DCE in 2B-MW3 in 1988. 

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

The interim RF1 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-MW6. 

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-base,d 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 &l) in four wells. Two of these wells (2B-MWl and 2B-MW3) exceed 
the MCL by two orders of magnitude. VC concentrations exceed the MCL (i.e., 2 pg/l) 
in three wells (2B-MWl, 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 &I) 

Chemical 

1,1-Dichloroethylene 

1,2-Dichloroethylene (total) 

Trichloroethylene 

Vinyl chloride 

Notes: 

Location 
Detected 

2B-MWl 

Concentration 

loi 

MCL MCLG Proposed MCL 

7 7 -- 

2B-MWl 400 
2B-MW3 140 

-.a -- 70/1ooa 

2B-MWl 230 
2B-MW2 7 
2B-MW3 230 
2B-MW7 18 

2B-MWl 30 
2B-MW6 22 
2B-MW7 58 

Zero 

Zero 

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 
is current as of April 1990. 

(-) = Concentration below detection limit 

a70 &I and 100 @I were standards for cis- and trans-isomers, respectively. “Total” includes bolh isomers. As of April 1991, these 
.proposed MCLs have been approved as MCI-s. 
‘Estimated value. Measured value was less than the quantitative detection limit. 

WDCR570lO33.51 
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The analytical results from the two samples of surface water obtained during the 
interim RF1 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 &l, and 2,610 pg/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~ (JXFA SWMU 54)-Line Shack 400 Disposal Area F\-\,~..~ 

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 198Os, 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 RF1 (CH2M HILL, 1991). In 
the line shack inspection investigation, four monitoring wells were installed (2C-MWl, 
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 RFI, five shallow monitoring wells (2C-MW5 through 2C-MW9) 
were installed and sampled. In addition, the four existing monitoring wells (2C-MWl 
through 2C-MW4) were sampled. In situ hydraulic conductivity tests were conducted in 
six of the nine wells (2C-MWl 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 10m3 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 d&a 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 groundwate:r 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 RF1 notes that the spatial distribution of 
the concentration of these compounds, together with the water-level information 
presented in Figure 2-9, &ggest that there may be more than one source of the 
groundwater contamination. The data in these two figures also indicate that 2C-MW5 
and 2C-MW6, which are relatively free of the contaminants analyzed, are in upgradient 
locations. This suggests the contaminant sources are or were primarily witlhin the 
current bounds of the SWMU 2c study area. 
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Table 2-10 
SWMU k, LINE SHACK OIL DISPOSAL AREA (BLDG 400) IN SITU 

HYDRAULIC CONDUCTIVITY RESULTS 
- 

Well Hydraulic Conductivitv (cm/sclc) 

II 2C-MWl I 1 x IO” 

2C-MW2 

2C-MW3 3 x 1o-3 

2C-MW6 5 x 10” 

2C-MW7 6 x 10” 

2C-MW9 

WDCR570/035.5 1 
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RESULTS OF METALS ANALYSIS OF GROUNDWATER SITE ZC, 

WDCR570KQ9.51 
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Table 2-13 
VOLATILE ORGANIC COMPOUNDS IN SOILS AT SITE 2C LINE SHACK 400 DISPOSAL AREA 

Scplcmber 1988 
(Concenlrallons In pgkg) 

Acetone 
Mclhylcne 
Chloride Toluenc 

Xylcnes Carbon 
(Tolal) Dlsulfidc 

Vinyl 
Chloride 

L,L- 
Dlchlorocthane Chlororonn 

Soil Boring No. 

Bl--Sl __ 17oa _- -- -- -- -- Sa 

Bl--S2 17a _- __ __ -. __ -- 7a 

B2--Sl __ 130a __ _- __ __ -- __ 

B2--S2 _- __ -_ __ -- -- __ _- 

B3--Sl __ -- -- __ -. __ -- Sa 

B3--52 -_ __ _- -- -_ __ -- -- 

B4--Sl 16a 29a __ -- _- __ -- Sa 

B4--S2 -- _- -- __ -- -- -_ -- 

BS--Sl _- _- _- _- __ __ __ Sa 

BS--S2 110?62 160%0a __ __ --I45 _- __ -- 

B6--Sl -- -- -- __ _- __ __ __ 

B6--S2 -- __ lloa -_ __ 17 __ _- 

Monllorlng Well No. 

MW’L--Sl 36a _- -- __ -- __ -_ -- 

MW2--S2 -_ 140b -- -_ _- -- -_ _- 

MW2--S3 __ __ -_ -- __ -- -_ -- 

MWI-Sl 22a -- -_ __ -- __ __ 6a 

MW3--S2 19a 12 __ -- __ 30 __ -_ 

M W3--S3 83a -- -- __ -_ -- 9 -- 



Table 2-13 
VOLATILE ORGANIC COMPOUNDS IN SOILS AT SITE 2C LINE SHACK 400 DISPOSAL AREA 

Seplember 1988 
(Conccnlretlons in j+g) 

pagc2or2 

Surface Soil No. 

Acetone 
Mclhylene 
Chloride Tolucne 

Xylencs Carbon 
(TOW) Dlsulflde 

Vinyl 
Chloride 

l,l- 
Dlchloroethanc Chloroform 

SSl -- 52 __ __ -- __ __ -- 

ss2 -_ __ -_ -- -- _- _- -_ 

ss3 __ 89a _- _- __ -_ -_ __ 

ss4 __ __ -- __ -_ -_ -_ -- 

sss 5Sa 1608 6 16 __ __ _- __ 

SS6 -_ lSa -_ -_ -- -- -_ __ 

ss7 _- 6sa __ __ -_ _- __ -- 

Notes 

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

Sample Depths: 
Sl--3 to 5 feet 
S2--8 to 10 feet 
S3--14 to 16 feet. 

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

WDCR570/030.51 
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The interim RF1 also noted that the high concentrations of VC and DCE in. 2C-MWl 
and low concentrations of these compounds in 2C-MWS suggest that the source of 
contamination in 2C-MWl is likely to be close to this well. The detection of the 
samecontaminants at lower concentrations in 2C-MW7, which is downgradient from 
2C-MWl, 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-MWl 
and 2C-MW7 in that the former wells contain only VC. Moreover, 2C-MW2 and 
2C-MW3 are not directly downgradient from 2C-MWl. The interim RF1 noted that, 
depending on the degree of anisotropy (i.e., the directional dependence of ihydraulic 
conductivity), a streamline could flow from 2C-MWl 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-MW8 contains significant concentrations of VC, TCE, l,ZDCE, and l,l-DCA 
(78 &l). 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 RF1 indicate that the most widespread contaminant at 
SWMU 2c is VC, which is present above its MCL of 2 &l in all but the two wells 
farthest upgradient. In 2C-MWl, the level of VC (2,000 &l) is 1,000 times greater 
than the MCL. TCE concentrations were detected above their MCL of 5 pg./l in two 
wells (2C-MW8 and 2C-MW9), and 1,2-DCE (total) was detected at levels that exceed 
its proposed MCL in two other wells (2C-MWl and 2C-MW9). With 1,ZDCE; the 
proposed MCL differentiates between the cis- and trans-isomers of this compound, but 
the laboratory only reported values that combined all isomers. 
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Table 2-14 
CONTAMINANTS PRESENT AT SWMU 2c IN CONCENTRATIONS GREATER THAN 

POTENTIALLY APPLICABLE FEDERAL STANDARDS 
August 1990 

(Concentrations in +&I) 

Chemical Concentration 

Notes: 

2C-MW7 
2C-MW8 
2C-MW9 380 

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 pgil and 100 pg/l are standards for cis- and trans-isomers, respectively. “Total” includes both 
“Total” includes both isomers. 

WDCR570/03 1.5 1 
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\ 
SWMU 2d (RFA SWMU 5+Line Shack 125 Disposal Area h+b\ny 

Site History 

SWMU 2d consists of the area in the immediate vicinity of Line Shack 125 and south 
of Hangar 111 (see Figure 2-l). 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 gra’de. 

Investigation Results 

Three shallow monitoring wells (2D-MWl through 2D-MW3) were installed and 
sampled during the interim RF1 (see Figure 2-12). Groundwater samples obtained 
during the interim RF1 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 
RF1 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 l,l-DCA (64 pg/l), l,l- 
DCE (9 &l) and total xylenes (6 &l). Of these compounds, only l,l-DCE has a 
relevant federal standard to compare the resulting chemical data against. The MCL 
and MCLG for l,l-DCE is 7 &l; consequently, the concentration of l,l-DCE in 2D- 
MW2 is above its MCL. 
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Table 2-15 
ORGANIC COMPOUNDS IN GROUNDWATER AT SWMU 2d, LINE SHACK 125 DISPOSAL AREA 

August 1990 
(Concenlrattons in pg/I) 

= 

Detection Limit 2D-MWL 2D-MW2 2D-MW3 
- 

EDB 0.02 _- _- _- 
- 

TPH 60 360 220 -- 
- 

Volatik Organk Compounds: 

Xylens (total) I 5 I 
-- 

I 6 I 
_- 

Notes: 
EDB = Ethylene Dibromide 
TPH = Total Petroleum Hydnxarbons 
(--) = 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. 

- 

WDCR570/036.51 
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SWMU 2e (RFA SWMUs 51 and 1)-Line Shack 109 Disposal Area, and 
Hazardous Waste Storage Area, Bldg 23 F 1 YwlIJ& 

SWMU 2e is composed principally of the area .behind Line Shack 109 and Hangar 23 
(see Figure 2-l). These two sites were combined as one area of investigation because 
of their close proximity. This RF1 work plan will address only one area of investigation 
for the two sites. 

SWMU 2e (RFA SWMLJ 51) 4ine 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 RF1 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 RF1 field activities conducted at this site consisted of installing and sampling 
three shallow monitoring wells (ZE-MWl through 2E-MW3) and collecting samples of 
surface soils at four locations (2E-SSl 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. Th.e 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. 

2e (RFA S WMU 1) -Hazardous Waste Storage Area, Bldg 23 

Site History 

According to the RFA, this SWMU consists of a short-term storage area th.at 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 a.nd 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 off 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 RF1 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 a.ccurately 
quantifiable level. Methylene chloride was detected in the soil sample. 

SWMLJ 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 intersecti0.n of two 
abandoned runways (see Figure 2-l). 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 RF1 field activities were conducted only at the old firing training area. One 
monitoring well (ll-MWl) was installed and four samples (ll-SSl’through ll-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 k 

LINE SHACK 109 DISPOSAL AREA (BLDG 23) 
(Concentrations in &g/l) 

halyte Detection Limit ZEMWL 2EMW2 

TPH 60 200 -- 

EDB 0.02 -- -_ 

Volatile Organic Compounds: 

2EMW3 

210 

-- 

EDB = Ethylene Dibromide 
TPH = Total Petroleum Hydrocarbons 
(--) = Concentration below detection limit 

bCompound found in laboratory blank as well as in sample. Sample concentration was less than 10 times blank 
,concentration. 
kstimated value. Measured value is less than the quantitative detection limit. 

WDCR570/037.51/1 
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Table 2-17 
ORGkhiIC COMPOUNDS IN SOIL AT SWMU 2e 

LINE SHACK 109 DISPOSAL AREA 
(Concentrations in pgkg) 

Detection Limit 2ESSl 2ESS2 2ESS3 2JxSs4 

TPH 1,9wls,w *,m 513,000 242,000 NA 

EDB 0.2 -- _- -- WA 

Volatile Organic Compounds: 

Acetone 

Methylene chloride 

Toluene 

Notes: 

10 llbj 21b 13b l4b 

10 24b 13b 61b 12oe 

6 _- -- -_ d 

NA = Not analyzed 
EDB = Ethylene Dibromide 
TPH = Total Petroleum Hydrocarbons 
(--) = Concentration below detection limit 

aDetection limit range in soil for TPH samples particular to this site. 
bCompound found in laboratory blank as well as sample. Sample concentration is less than 10 times blank concentration. 
eCompound found in laboratory blank as well as sample. Sample concentration is greater than 10 times blank 
,concentration. 
IEstimated value. Measured value is less than the quantitative detection limit. 

WDCR570,‘037.51f,? 
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The interim RF1 obtained water-level information from il-MWl and combined it with 
water-level data from SWMU 1; the groundwater elevation in ll-MWl 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 ll-MWl 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 ll-SS4 (289 mg/kg). 

SWMU 15 (RFA SWMU 58)-Abandoned Tank Farm v&-A Zs 

Site History 

On the basis of the information contained in the lAS, 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-l). 

The site is the former location of two concrete 50,000-gallon tanks (G5 and G6) and 
one XlO,OOO-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 Ieast 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 p&I) 

Parameter 

Pb 

TPH 

Base Neutral Extractable Organics: 

bis (;?-e!hylhexyl) phthalate 

Volatile Organic Compounds 

Acetone 

Detection Limit 1LMWl 

3 __ 

60 120 

I 10 2ob 

10 $4 

Methylene Chloride 5 

Notes: 
p Concentration below detection limit 

Compound found in laboratory blank as well as sample. Sample concentration is less than 10 times blank 
,concentration. 
h3timated value. Measured value is less than the accurately quantitative detection limit. 

WDCR570KE3.51 
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Table 2-19 
ORGANIC COMPOUNDS IN SOIL AT SWMU 11 

FIRE FIGHTING TRAINING AREA 
(Concentrations in pglkg) 

Base Neutral Extractable Organics: 

bis (2-ethylhexyl) 
phthaiate 640 

Volatile Organic Compounds: 

Acetone 27b 

Methylene Chloride 5F 

Notes 

31oi lloj 98j 54 

17b 6ob 26b 19b 

45e 76e 4se 27b 

bCompound found in laboratory blank as well as in sample. Sample concentration is less than 10 times blank concentration. 
eCompound found in laboratory blank as well as in sample. Sample concentration is greater than 10 times blank 
,concentration. 
IEstimated value. Measured value is less than the accurately quantitative detection limit. 
NI = Non-ignitable 

WDCR570/039.51 

2-63 



OC-0001 l-03.08-06/01/92 

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 th” 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 LAS 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, niba@, 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 rnay 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, Bldg 204 

Site History 

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 VSI. 

The RIFA 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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En+wzmental 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 SWMUs are located near Buildings 541 (see Figure 2-19) and 543 (Figure 2-20), 
where waste oil was observed to be stored in %-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). 

En+ronmental Setting 

/ 
,’ 

SWMU 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. 

\Js WMU 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 SWMUs. 
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,/@VMU 21 (RF’A SWMU 97)-T ransformer 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 (RF’A, 1988). Vegetation downslope of the transformers 
appeared to be dead. 

Environmental Setting 

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

Investigation Results 

There has been no environmental sampling at this SWMU. 

SWMU 22 (RFA SWMU 22)-Construction Debris Landfill /!/j-t k0~~ 

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. 

2-70 



-1dQMWMyI 

r 
OC-0001 I-03.08-06/01192 . 

Locatlon Map 
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SWMU 23 (RFA SWMU 78)-Bo*wser, Bldg 830, and SWMU 24 (WA P” 
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 equipmeot 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 7 

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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Figure 2-23 
APPROXIMATE LOCATION OF SWMU 23 
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Investigation Restis 

There has been no environmental sampling at this SWMU. 

SWMU 26 (RFA SWMIJ 65)-Fire Fighting Training Area J 

Site History 

SWMU 26 is a training bum pit located behind Building 220 (see Figure 2-2t5). It is a 
gravel-covered depression used for portable fire extinguisher training. Waste POL and 
fuel-contaminated objects are placed in the bum 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 VSI. 

Environmental Setting 

The bum 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. 

WDCR547/045.5 1 
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Chapter 3 

Project Management Plan 

The project management plan documents the overall management approach to the RF1 
and ensures that field data collection and the RF1 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 RF1 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 RF1 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 
RF1 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. Identity potential pathways associated with each SWMU. 
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4. Identify all corrective measures technologies applicable to the different 
environmental media of concern. 

5. 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 RF1 investigation (see 
Table 3-l). 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) 
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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 
1.5 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 

WDCR388/090.5 1 
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Table 3-2 
CONTAMINANTS DETECTED IN SOIL AND SEDIMENT 

SAMPLES AT NAS, OCEANA 

-- Carbon Disulfide 
-- Ethylbenzene 

-- Trichloroethene 

Bldg. 400) 
-- l,l-Dichloroethane 

Constituents with concentrations less than 10 times the 
concentration of the laboratory method blank are not listed. See 
Chapter 2. 

WDCR388/091.5 1 
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Table 3-3 
SOIL AND SEDIMENT CONTAMINANTS SUSPECTED AT NAS, OCEANA, 

BASED ON HISTORICAL INFORMATION 

inated Volatiles 
Aromatic Volatiles 

19 (Waste Oil Storage Area, Bldg 541) 

20 (Waste Oil Storage Area, Bldg 543) 

PesticidesKBs 

Chlorinated Volatiles 

PAI-IS 
Chlorinated Volatiles 
Aromatic Volatiles 

25 (Inert Landfill) Volatile Organics 
Semi-volatile Organics 
PesticidesiPCBs 
Metals 

26 (Fire Fighting Training Area) PAHS 
Chlorinated Volatiles 
Aromatic Volatiles 
Volatile Organics 
Lead 
Ignitable Compounds 

WDCR338l092.51 3-5 
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Table 3-4 
CONTAMINANTS DETECTED IN GROUNDWATER AND SURFACE WATER 

SAMPLES AT NAS, OCEANA 

1 (West Woods Oil Disposal Pit) 

2b (Line Shack Disposal Area, 
Bldg. 131) -- l,l-Dichloroethane 

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

-- Chloroethane 
-- l,l-Dichloroethane 
-- 1,2-Dichloroethene 

2d (Line Shack Disposal Area, 
Bldg. 125) 

Volatile Organics 
-- l,l-Dichloroethane 

WDCR3881093.5 1 
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Table 3-5 
GROUNDWATER/SURFACE WATER CONTAMINANTS SUSPECTED 

AT NAS, OCEANA, BASED ON HISTORICAL INFORMATION 

1 (West Woods Oil Disposal Pit) 

Chlorinated Volatiles 
Aromatic Volatiles 

PesticidesKBs 

Semi-volatile Organics 
Pesticides/FCBs 

WDCR388/094.5 1 

. 
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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-l 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-l 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 SWMUs 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 Surjke 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. 
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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 SWMUs at which these technologies may be applied. 

Oil/Water Separation, Oil/water separation is often used to remove oil aad 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. 
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Precipitation was the technology used in setting the’ concentration-based BDAT 
treatment standard for DO08 wastewaters (Note: DO08 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 Jbhange. 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 dlocument 
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 
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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 DO13 wastewaters (Note: DO13 is the hazardous waste code for lindane 
toxicity characteristic.). One of these technologies must be used when treating DO13 
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. 
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Air Stripping. Air stripping may be used to remove vol&ile 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 organ&. 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 area1 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 
technologiei may be applied. Ma,ny 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 SOIUSEDIMENT TREATMENT TECHNOLOGIES 
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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 pilpt- 
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 i:n 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 
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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 
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 glycol 
(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 (> 1OOT) 
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 contami.nated 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 5 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 asphalt 
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. 

3-24 



OC-0001 I-03.08-06/01/92 

Soil Vapor Extraction. Soil vapor extraction (WE) 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 conditions 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 SWMUs where CMSs may 
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Table 3-N 
GROUNDWATER AND SIJRFACE WATER TECIINOLOGIES DATA NEEDS 

Technology 

Precipitation 

Page I of 3 

Data Need Comments 

Alkalinity 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 

Hardness (Ca, Mg, Sr, Fc, Mn) effcctivcness of this technology. 

TDS 

Sulfate 

Cation/Anion Balance 

Metals 

Ion Exchange 

PH 

Hardness (Ca, Mg, Sr, Fc, Mn) Data will help in assessing resin intcrfcrcnces. lnformation will also be used to 
determine resin type. 

TDS 

Carbon Adsorption 

Cation/Anion Balance 

Metals 

PH 
Volatiles 

and Semi-Volatiles 

TOC 

The data will be used to evaluate the total adsorptive demand placed on the 
carbon. 

PCBs 

COD 

Pesticides 

- - - _~ 
- 



, \ 

Technology 

Chemical Oxidation 

Table 3-8 
GROUNDWATER AND SURFACE WATER TEC1INOLOGIES DATA NEEDS 

, Page2of3 

Data Need Coinments 

Volatiles The amount of oxidizable material will be determined based on the data. Species 
and Semi-Volatiles that consume oxidants (scavengers) will also be determined. 

TOC 

Pesticides 

COD 

Oil/Water 
Separation 

Cation/Anion Balance 

Alkalinity 

Sulfides 

Nitrites 

TPH 

Oil and Grease 

Data will be used to cvaluatc applicability. 

Flotation 

Viscosity 

Set tleable Solids 

TPH 

Oil and Grease 

TSS . 

Data will be used to cvaluatc applicability. 



Table 3-8 
GROUNDWATER AND SURFACE WATER TECHNOLOGIES DATA NEEDS 

Page 3 of 3 

Technology 

Air Stripping 

Comments 

Data will be used in computer modeling to determine feasibility and to determine 
fouling potential. 

Discharge to POTW 

Data Need 

Volatiles 

BOD 

Volatiles 

Semi-Volatiles 

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

Pesticides 

Metals 

WDCR 100/071 .S I 

0 
r) 
6 
8 

........ .--.----------.-- --.--- -- ... ..... -.-...-- _ .... .... .. ..- .... _. .. _ ........ 



Table 3-9 
SOILiSEDIMENT TECHNOLOGIES DATA NEEDS 

Page 1 of 2 

Technohgy 

ioil Washing 

kAidification/ 
ktbilization 

Data Need* 

Particle size distribution 

Soil classification 

Soil moisture content 

Particle size distribution 

Comments 

Technology inappropriate for soils with a high clay 
or fines content 

Processes are less effective on soils with a high 
organic content 

Orgmic content (TOC) 
Oil and grease 

,ow Temperature 
‘hermal Treatment 

3hemical 
Ie halogenation 

blvent Extraction 

Cationic exchange capacity 

Particle size distribution 

Soil mositure content 

Soil moisture content 

Organic content (TOC) 

Particle size distribution 

Soil moisture content 

Organic content (TOC) 

Particle size rlirtri~llj$n ..,,“\I.\ us., 1.1 

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

Organics in soil may exert a reagent demand 
Moisture may dilute the reagents 

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 



Table 3-9 
SOIL/SEDIMENT TECHNOLOGIES DATA NEEDS 

Page 2 of 2 

Extraction Soil moisture content 
Depth to groundwater 

aulic conductivit 

Hydraulic conductivity 

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

0 
0 
Ei 
0 

WDCR 1 (KVO73.5 1 
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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 aprioti, phasing the data 
collection is necessary to avoid superfluous data collection during the first phase of the 
RFI. 

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 RF1 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 SWMUs, 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 RF1 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, aldditional 
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 SW!blUs 

Characterization of the SWMUs studied during the RF1 will be accomplisheld in two 
phases. The first phase will be the RF1 work described in this plan. The second phase 
will be based on the actions recommended in the RF1 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 development 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 contami,nation 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 arid endangered species, and soil maps available from the Soil Conservation 
Setice. 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 RF1 report. 

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

. Topography 

. Area surface water bodies 

. Wetlands 
e Vegetation types and species 
0 Biotic stress 
G Sensitive habitats 
* Wildlife observed during the field study 

The results of this study will be presented in the individual site descriptions in the RF1 
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 RF1 report will present the results of the 
RF1 and make recommendations for future action. A second phase of field investiga- 
tion may then be conducted at SWMUs 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 RF1 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 RF1 work plan and will 
manage the RFI, taking responsibility for staffing, coordination, cost and schedule con- 
trol, and technical quality. 

The senior review team will review the technical and management activiti’es 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 th’e 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 

3-33 



OC-0001 I-03.08,.06/01?92 

h 
Drilling Inspectors 
Sampling Teams 

I Subcontractors ] 

Figure 3-3 
PROJECT ORGANlZATlON CHART 

RCRA Fsclllty InvwUgatlon4~vril Air StatIon, Oceana 



OC-0001 I-03.0%06/01/92 

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 c0nducte.d on the basis of com- 
pliance with the Part B permit, the Interim Final RCRA Faciliq Investigation Guidance 
Document (RF1 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 RF1 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 Reihtions Phzn 

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 SWMUs ,to threaten human health and the 
environment. The HEA is the responsibility of ‘the regulating agency, as stated in the 
most recent RF1 guidance (EPA, 1989); however, the Navy will collect data during the 
RF1 to support a preliminary HEA to be done as part of the RFI. 

The data to support the HEA that will be collected during the RF1 will include: 

0 An evaluation of historical use and disposal of hazardous chemicals 

0 Characterization of the extent of contamination 

0 Identification of receptors and contaminants of concern for both the 
human and environmental evaluation 

0 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 RF1 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 RF1 report. 
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Report 

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 RF1 report summarizing the 
results of the data collection activities and meeting the requirements of the RF1 
guidance and the Consent Order will be prepared. This report will include b,ut not be 
limited to the following sections: 

l 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- 

,o ground levels for the area and current federal standards 
. Potential receptors 
. Recommendations for further action at each SWMU 

Schedulle 

Figure 3-4 is the schedule of RF1 activities. Quarterly progress reports describing the 
status of the technical work and the schedule will be sent to EPA Region III and to 
LANTNAVFACENGCOM. These reports will include the following information: 

. Description of tasks and percentage of completion of the RF1 

. Results of all sampling and analysis activities conducted during the 
quarter 

. Summary of findings 

. Summary of changes made in the RF1 

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

0 Summary of problems, potential problems, and corrective actions taken 

ID Changes in personnel 

0 Work projected for the next reporting period 

WDCR3881088.5 1 
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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 RF1 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 RFI. The SAP has been 
designed to address 17 areas of investigation. 

Sample Collection Goals and Objectives 

The principal goals of the RF1 are to: (1) examine potential contaminant releases to 
surrounding soils, surface water, sediment, and groundwater from each SWMLJ 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 RF1 field activities will be minimized to 
avoid ecological impacts. Specific objectives developed to satisfy the goals of the RF1 
for each SWMU are detailed in the “Technical Approach” subsection of Chap,ter 3 and 
are summarized below. 

SWMU l-West Woods Oil Disposal Pit 

l 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 
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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 Oil 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 2cLine 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 

l 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 2dCine Shack Oil Disposal Area (Bldg. 125) 

l 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 

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

SWMU 11Fire Fighting Training Areas 

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

l Determine the extent of soil contamination in the vicinity of the SWMU 

SWMU E&Abandoned Tank Farm 

. Characterize the shallow groundwater at this unit 

SWMU M-Pesticide Storage Areas (Bldg. 821) 

. Characterize the soils in the area used for pesticide storage 

SWMU lS-Hazardous Waste Storage Area (Bldg. 204) 

. Characterize the soil at this SWMU 

SWMU 19Waste Oil Storage Area (Bldg. 541) 

. Characterize the soils at the old tire’storage area 

SWMU 2&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 parkeld 

SWMU 25Inert Landfill 

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

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

SWMU 26-Fire Fighting Training Area 

. Characterize the soils in the vicinity of this SWMU 

Sampling Locations and Media 

Characterization of the SWMUs addressed by this RF1 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. 
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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* 2bd 2Cd 2d 2e 11 lsd 22 

Volatile? 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 s W-8080 3 

Chlorinated VolatilesC 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 IXb wmotal Metals 1 1 

Appendix IX Dissolved Metals 1 1 

Polynuclear Aromatics SW-8100 10 2 2 3 1 

PCBs s W-8080 9 

Dioxin SW-8280 1 

Total Lead SW-7421 1 

Dissolved Lead SW-7421 1 

Notes: 
aAnalytical methods as per Tesr Methods for Evdunring So/id W&e, 3rd Edition, Dec. 1986. 
bAnalytical methods for Appendix IX parameters are given in Appendix A. 
‘A detection limit of 2 &l or less will be required for vinyl chloride. 
“See description of soi,l 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 Boating free product sample will not be analyzed for dissolved metals. The 
dense free product will be analyzed for VOCs and PAHs. 

WDCR547/049.5 1 
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Table 4-2 
~~MM~~OFSURFA~(:~~WATERANDSED~MENTSAMPL~NCAND~ALYSISPROC,RAM 

NAVALAIRSTATION,OCFANA 
RCRA FACILITY INVESTIGATION 

Paramelers 

VolatilesC 

Semi-Volatiles 

Pesticides and 
PCBs 

Analytical 
Methoda 

SW-8240 

SW-8270 

SW-8080 

Number of Samples lo Be Collected 

SWMU 1 SWMU 2b SWMU 25 

Surface Waler Sediment Surface Waler Sediment Surface Water Sediment 

4 4 1 2 

1 2 

1 2 

Total Metals SW-6OlOflOOO 4 4 1 2 

Dioxin SW-8280 1 1 

Appendix IXb 1 1 

Polynuclear SW-8100 4 4 4 4 
Aromatics 

PCBs SW-8080 4 4 

Chlorinated VOCs’ SW-8010 4 4 

Notes: 
aAnalytical methods as per Tesr Methods for Evuluafing Solid Wusce, 3rd Edition, Dec. 1986. 
bAnalytical methods for Appendix IX parameters are given in Appendix A. 
‘A detection limit of 2 ug/l or less will be required for vinyl chloride in water. 
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Table 4-3 
SUMMARY OF SOIL SAMPLING AND ANALYSIS PROGRAM 

NAVAL AIR STATION, OCEANA 
RCRAFAC~I,ITYINVEST~GATION 

Number of Samples to Be Cokcted 

Amlyllral SWMU sw.Mll SWMU SWMU SWMU SWMU SWMU SWMU SWMU SWMU 
P8l~mdC~ Method’ 1 2b zc k 11 26 lad 

SWMU SWMU SWMU 
18 19 20 21 23 ?A 

Volalils SW-R240 9 6 5 5 1 4 2 2 

‘I-PI-I SM4R.IC 6 5 5 1 4 2 2 2 

Appendix 1X SW-8080 8 
Chlorinated Pesticides, SW-8140 
Organo. Pesticides 

Appendix IX Herbicides SW-RI50 8 

Lead SW-7421 4 1 4 

Metals sw2010moo 9 6 5 5 2 2 

lgnitahilily 5 

Appendix IX’ 2 2 

I’olynuclenr Aromatics SW-8100 9 5 5 5 1 4 2 2 

PCRS SW-uouo 9 10 

Chlorinated VOCs SW-8010 14 8 

Arsenic SW-7060 4 

COpper SW-721 1 4 

9emivolatilcs SW-8270 I 

uotes: 
‘Analylical methods as per Ew Mrf/w& jiw I:va/uoriflg Sr>/id WUrre. 3rd liclilion, Dee. 1986. 
‘Analytical methods for Appendix IX parameters are given in Appendix A. 
‘Analytical melhod as per Smndard Merhod fiw ~Inulysis of Wafer and i4’~.~cwarcr. 
‘Numbers include samples from golf coune pesticide shop. 

WD(‘RS47/050..5 I 
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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 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-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 
Idomethane 
Methyl ethyl ketone (2-Butanone) 
4-Methyl-2-pentanone 
Methylene chloride 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Toluene 
Vinyl acetate 
Vinyl chloride 
Xylene (total) 

4-8 
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Table 4-4 
CHEMICAL PARAMETERS FOR LABORATORY 

ANALYSIS 

Semi-Volatile Organic Compounds (SW-8270) 
Benzoic Acid 
4-Chloro-3 methyl phenol 
2Chlorophenol 
2,CDichlorophenol 
2,4-Dimethylphenol 
2-MethyL4,rSdinitrophenol 
2,CDinitrophenol 
2-Methyl phenol 
4-Methyl phenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,STrichlorophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzyl alcohol 
b&(2-Chloroethyl) ether 
bis(2Xhloroethoxy) methane 
bis(ZChloroisopropy1) ether 
bis(2-Ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
2Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Dibutyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,CDichlorobenzene 
3,3’-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3cd)pyrene 
Isophorone 

4-9 
WDCR570/026.5 l/2 



OC-0001 I-03.08-06/01/92 

Table 44 
CHEMICAL PARAMETERS FOR LABORATORY 

ANALYSIS 

Semi-Volatile Omanic Comoounds (SW-8270 
Continued 

4-Nitroaniline 
Nitrobenzene 
N-Nitrosodi-n-propylamine 
N-Nitrosodiphenylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,6-Trichlorophenol 
1,2,4,STetrachlorobenzene 
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(aj)acridine 
Diphenylamine 
Ethylmethane sulfonate 
Methylmethane sulfonate 
n-Nitrosodimethylamine 
n-Nitrosopiperidine 
n-Nitroso-di-n-butylamine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenacetin 
Pronamide 
p-Dimethylamino(azo)benzene 

WDCR570t026.5 113 
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Table 4-4 
CHEMICAL PARAMETERS FOR LABORATORY 

ANALYSIS 

Chlorinated Pesticides and PC& (SW-8080) 
Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC (lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4’-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan sulfate 
4,4-DDT 
Methoxychlor 
Endrin ketone 
Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
CoPPer 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Tin 
Vanadium 
Zinc 

Chlorinated Volatiles (SW-8010) 

1,1,1,2-Tetrachloroethane 
l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
l,l-Dichloroethane 
l,l-Dichloroethene 
1,2,3-Trichloropropane 
1,2-Dichlorobenzene 
1,ZDichloroethane 
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-2Chloroisopropyl ethyr 
Bromobenzene 

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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Ethylbenzene 
m-Xylene 
o-Xylene 
p-Xylene 
Toluene 

3-Methylcholanthrene 
7H-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 

WDCR5701026.5 l/5- 
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Table 4-4 
CHEMICAL PARAMETERS FOR LABORATORY 

ANALYSIS 

Aromatic Volatiles (SW-8020) 

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

Polynuclear Aromatic Hydrocarbons (SW-8109 

Dibenz (a,h) acridine 
Dibenz (aj) acridine 
Dibenzo (a,e) pyrene 
Dibenzo (a,h) anthracene 
Dibenzo (a,h) pyrene 
Dibenzo (a$) pyrene 
Fluoranthene 
Fluorene 
Indeno (1,2,3-cd) pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

4-12 
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The study of the RF1 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 RF1 report. 

A second phase of field investigations may be conducted at SWMUs where action lev- 
els have been exceeded and additional data is needed after the RF1 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. 

SWNKJ l-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 RFI. 

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-l. 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 Geoprobea 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 
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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, PAWS, 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-l. The rationa1.e for the 
well locations is outlined as follows: 

l Wells Ol-MW6 and Ol-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 Ol-MW7 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 Ol-MW7D and Ol-MW8D 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 Ol-MW9D 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 Ol-MW4, Ol-MW5, 
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and Ol-MW3 installed during previous investigations, will be resampled and analyzed 
for the same parameters, for a total of 9 wells. The groundwater sample from 
well Ol-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 RFI. Both total and dissolved Appendix IX metals will be analyzed in 
Ol-MW4. Well Ol-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 dlense free 
product (DNAPL) will be sampled in well Ol-MW4, if present. Floating free product 
from well Ol-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, 
Ol-MW3, Ol-MW6, and Ol-MW8, and on the three deep wells, Ol-MW6D, Ol-MW8D, 
and Ol-MW9D. 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. 

Surjiie Water and Sediments 

The surface water in the drainage ditch will be resampled at the intermediate (Ol-SW2) 
and downstream (Ol-SWl) locations used in the Interim RFI. The upstream sample 
location (OlSW3) will be sampled 200 feet upstream of the Interim RF1 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 (Ol-SD1 and 01-SWl) 
will also be analyzed for dioxin. If Appendix IX constituents are found in groundwater, 
then Ol-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 RF1 report. 
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/ SWMU 2b-Line Shack Oil Disposal Areas (Bldg. 131) 

RF1 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 detail’ed 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 k’OCs. 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 
VOCs. 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 Geoprobea 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 CH2M HILL laborat.ory 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-MWlD and 2B-MW5D) will be instal- 
led, adjacent to 2B-MWl and 2B-MW5 (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-MW16, 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-MWl 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). 

Smface 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 aldditional 
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 RF1 sampling. 

SWMU &-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 Geoprobem sampler. Soil samples 
will be collected at Z-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 VOCs. 

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-MWlD and 2C-MW9D), approximately 70 feet deep, will be 
installed at the site. They will be adjacent to 2C-MWl 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-MWlO 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-MWl will 
also be sampled for semivolatiles. 

SWlWJ 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-MW2) 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 RF1 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 RF1 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 resampied and analyzed for VOCs, total 
metals, dissolved metals, and PAHs. Well 2E-MWl will be analyzed for VOCs, total 
metals, dissolved metals, and semivolatiles, to confirm the results of the Interim RFI. 
The locations of the existing wells are shown in Figure 4-4. 

Soil 

Chemical analysis of soil samples collected during the Interim RF1 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 l-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 ll-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 l-MWl and ll-MWl installed during 
the previous investigations indicated that parameters analyzed were not detected (see 
Figure 4-5). 
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Two additional shallow monitoring wells, ,ll-MW2 and ll-MW3, 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, l-MWl and ll-MWl. 
1 l-MW3, l-MWl, and ll-NW1 will be analyzed for VOCs, PAHs, total metals, and 
dissolved metals. At ll-MW2, base-neutral extractable organics, VOCs, total metals, 
and dissolved metals will be analyzed. 

Soil 

Chemical data from four soil samples collected during the Interim RF1 indicated VQCs 
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 (1 l-SS5 through 11-S%) will be sampled in the vicinity of the sample 
where TPH was detected at the old fire training area during the RF1 (llSS4). Two 
locations (11-SS9 and ll-SSlO) 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, PA%, 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 Geoprobeo 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 RF1 report, which will 
include recommendations for future activities. 

SWMU l&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 RF1 report under SWMU 16. 
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SWMU l%-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 2bWaste 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 wiil 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-MWZ) will 
be analyzed for Appendix IX parameters. The proposed locations of the wells are 
shown in Figure 4-13. 

SWlMU 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, PAHs, and TPH. 

SWMU 2%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 analqi- 
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 wiil 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 minimurn 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, l&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 eithe:r 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 Mizteriak 

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 SWMUs, 
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 threacled, 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 O.Ol-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 lbs 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 35foot 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: 

t Calculate the volume of water in the well. 

l 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. 
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. 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 small diameter hollow stem augers 
or by using the Geoprobem 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. Xn 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: 

1. Wash and scrub with non-phosphate detergent. 
2. Rinse with 10 percent methanol solution. 
3. Rinse with a 10 percent hexane solution 
4. Rinse with tap water. 
5. Rinse with distilled/deionized water. 
6. Air dry thoroughly. 
7. Wrap in aluminum foil, shiny side out, for transport. 

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 plastilc 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 aridd sodium carbonate (1:l) 
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. 

WDCR5471046.5 1 

4-48 



oc-OOOII-O3.a8-06/01/92 

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 RF1 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 RFI. 

Data 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: 

ID Sample location number 
0 Date of each sample 
m Parameters measured 
0 Results of analyses or measurements 
0 Reporting units 
0 Explanatory footnotes 

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 
0 Chain-of-custody record 
a Field books 
0 Location sketch 
0 Photograph log 
0 Sample container inventory 
0 Telephone conversation log 

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 I.1 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 RF1 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 
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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 

Graphical Displays 

Data that can be analyzed spatially or with time will be displayed in graphic form. 
Some of the figures anticipated for the RF1 include: 

. Cross sections 

. Hydrographs of tidal data 

. Hydrographs of monthly water level data 

. Contaminant concentrations versus depth 

. Flownets 

WDCR.544/027.5 1 
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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 CH2M HILL Waste Management and Industrial Processes Discipline Health and 
Safety Manual, Volumes I 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, 
this plan adopts procedures contained in the work plan for the project. 

1.0 PROJECT INFORMATION AND DESCRIPTION 

CLIENT: Atlantic Division, NAVFACENGCOM PROJECT NO: 
WDC3216O.AO.O1 

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 RF1 due to their proximity to 
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each other, leaving the number of areas to be investigated at 17. Each site is’ 
described briefly below: 

b 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 inves,tigations 
include PCBs, TPH, oil and grease, and total xylenes. Chemicals found 
in the sediment/surface water include TPH, Methylene Chloride, and 
methylethyl ketone (MEK). 

0 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 chloride (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 disulfide, 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. 
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b 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 soil sur- 
rounding the building was found to be. saturated to a depth of approxi- 
mately six feet (RGHJ984). 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 
c 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. 

b 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 197Os, 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-&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 SWMUs during the VSI. The waste oil, generated from 
automotive and engine repair, may include waste motor oil, h:ydraulic 
fluid, automatic transmission fluid, and solvents (RFA, 1988). 

!3VMU 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 
(RFAJ988). 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. 

SWRIU 23 and !!WMU 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 propertywas 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. 

!WMU 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. 

EIistory (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. 

2.0 TASKS TO BE PERFORMED UNDER THIS PLAN 

The purpose of the field work at Oceana NAS is to obtain the data identified in 
the RF1 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. 
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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. 

3.0 HAZARD EVALUATION AND CONTROL 

3.1 Known Chemicals of Concern 

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

3.2 Heat and Cold Stress 

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

3.3 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. 

3.4 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. 

4.0 SITE PERSONNEL 

4.1 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 RF1 field activities. 
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Table 1 
KNOWN SITE CONTAMINANTS 

Known Contaminant 

Vinyl chloride 

1,2-Dichloroethane 

Benzene 

Toluene 

Ethyl benzene 

Pentachlorophenol 

Napthalene 

Pagelof3 

Highest Observed Photo Ionization 
Concentration In Groundwaler PEIJFLV’ IDLH Symploms/EfTects of Acule Exposure PolenIb 

&uoo w’ 1 wm NL Weak, abdom pain, GI bleeding, hepatomegaly; pallor or cyan of 9.99 
extremities; [cart] 

47 ug/l 1 ppm 1 ,ooO ppm CNS depres; nau, vomit; derm; irrit eyes, cornea1 opacity; [carcj 11.05 

5 ue/l 1 wm 3,ooO ppm lrril eyes, nose, rcsp sys; gidd; head, nau, staggered gait, ftg, 9.24 
anor, lass; derm; bone marrow depres; (carcj 

3ugn 100 wm Too0 ppm Ftg, weak; conf, euph, dizz, head; dilated pupils, lac; ner, must 8.82 
ftg, insom; pares; derm 

8W’ 100 wm Zoo0 ppm lrrit eyes, muc memb; head; derm; narco, coma 8.76 

10 ugil 0.5 me/m3 150 mg/m3 Irrit eyes, nose, throat; sneezing, cough; weak, anor, low-wgt, NL 
sweat; head, diz; nau, vomit; dysp, chest pain; high fever; derm 

3 u&J 10 wm 500 wm Eye irrit; head; conf, excitement, mal; nau, vomit, abdom pain; 8.12 
irrii bladder, profuse sweal; jaun; hema, hemog, renal shuldown; 
derm 

m-Xylene 84 ug/‘l IO0 ppn1 t.000 ppm Dizz. excitement, dron, into, staggering gait; irrit eyes, nose, 8.56 
throat; cornea1 vacuolization. anor, nau, vomit, abdom pain; 
dcrm 

(o-,p-)Xylcnes 

Acetone 

I-Methyl-2pentanone 

1,1,2,2- 
Telrachloroethane 

bis(2-Ethylhexyl) 

84 ug/l 

21 ug/l 

71 mg/kg 

100 mg/kg 

IO0 ppm 1 WJ ppm Dizz, excitement, dron, into, staggering gait; irrit eyes, nose, 85618.44 
throat; cornea1 vacuolization, anor, nau, vomit, abdom pain; 
derm 

750 ppm 20,000 lrrit eyes, nose, throat; head, dizz; derm 9.69 
mm 

200 ppm 3,000 ppm Narc, irrit eyes, skin, resp. 9.30 

1 ppm skin 150 ppm Nau, vomit, abdom pain; tremor fingers, jaun, enlarged tend 11.10 
liver; derm; monocy; kidney damage 

row, mco, :n an:ma 

aLower value of PEL or TLV listed. 
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Table 1 
KNOWN SITE CONTAMINANTS 

Known Contaminant 

1,2-Dichloropropane 

1,2,3-Trichloropropane 

2-Methylnaphthalene 

Lindane (BHC) 

Wghcst Observed 
Concenlrallon In Groundwater 

47 ugil 

24 I@ 

7 ugn 

PEUTLV” 

75 wm 

10 wm 

NL, 

IDLH 

2,ooO ppm 

1 BOO ppm 

NL 

SymptomslEflecls of Acute Exposure 

Eye irrit; drow, Ii-head; irril skin; [car+ in animals: liver, kidney 
disease; skin irrit 

lrrit eyes, throat; CNS depres, liver inj; skin irrit; [cart] 

lrrit eye; head; conf; naus; vomit; abdom. pain; sweat; dermatitis 

nemia; skin irrit; must spasm; in animals; liver, 

Page2of3 

Photo Ionization 
Potential 

10.87 

NL 

8.0 

m; rn amma 

aLower value of I’EL or TLV listed. 



Table 1 
KNOWN SITE CONTAMINANTS 

Page3oC3 

Known Conlaminanl 

Notes: 
NL = No limit found in reference materials. 
IDLH = immediately dangerous to life or health 
TLV = Threshold limit value 
Ca = Potential human carcinogen 
PEL = Permissible exposure limit 

abdom = Abdominal depres = Depressant/depression head = Headache lass = Lasstitude opac = Opacity 
anes = Anesthesia derm = Dermatitis hemato = Hematopoietic Ii-head = Lightheadedness para = Paralysis 
anor = Anorexia diarr = Diarrhea hemog = Hemoglobinuria low-wgt = Weight loss pares = Paresthesia 

awe = Apprehension dizz = Dizziness into = Incoordination mal = Malaise peri neur = Peripheral neuropathy 
@arc] = Carcinogen drow = Drowsiness inj = injury malnut = Malnutrition pig = Pigmentation 
CNS = Cenlrai nervous dyv = Dyspnea insom = Insomnia monocy = Monocytosis w = Respiratoiy 

system euph = Euphoria irrit = Irritation must = Muscle sweat = Sweating 
wnf = Confusion ftg = Fatigue irrity = irritability narco = Narcosis sys = System 
constip = Constipation GI = Gastrointestinal jaun = Jaundice nau zz Nausea tend = Tenderness 
convuis = Convulsions gidd = Giddiness lac = Lacrimation ner = Nervousness vomit = Vomiting 

cyan = Cyanosis weak = Weakness 

Source: 

Guide ro Occupational Ekposure. American Conference of Governmental Industrial Hygienists (ACGIH). 1991. Cincinnati, Ohio. 

Pocket Guide to Chemical Hazards. National Institute for Occupational Safety and Health (NIOSH). 1990. Department of Health and Human Services. 

Dermal: Drilling, sampling 

POTENTIAL ROlJTES OF EXPOSUKE 

Inhalation: Drilling, sampling Other: 

WDCR54SP29.5 1 

al ,owcr value of PIX or ‘I‘ILV listed. 
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Table 2 
HEAT AND COLD STRESS 

GUIDELINES FOR WORKING IN TEMPERATURE EXTREMES 
WHILE WEARING PERSONAL PROTECTIVE EQUIPMENT (PPE) 

warm area. 
Drink at least 8 ounces of warm non-caffeinated. non- 

72” to 77” F safety meeting. Take testing pulse 
work. Drink8 ounces. of cool water 
k, and 4 ounces at rest break. Have 

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 pulse 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 i-20 bpm. 

SYMPTOMS A,ND TREATMENT OF HEAT AND COLD STRESS 

Heat Stroke 

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

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

Heat Exhaustion 

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

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

Frostbite 

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

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. 

Hypothernlb3 

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

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

WDCR570Kt40.51 
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, 
Table 3 

PHYSICAL (SAFETY) HAZARDS AND CONTROLS 

Hazard 

Flying debris/objects 

II Noise > 85 dBA 

Steep terrain/unstable surface 

fi 

Build-up of static electricity 

II Gas cylinders 

I High pressure hose rupture 

Electrical shock 

Suspended loads 

Moving vehicles 

Overhead electrical wires 

Buried utilities, drums, tanks, 
and so forth. 

Slip, trip, fall hazards due to 
muddy work areas 

II Back injury 

Page 1 of 2 

Engineering or Administrative Controls 

Provide shielding and PPE. 

Noise protection and monitoring required. 

Brace and shore equipment. 

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

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

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

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

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

Work not permitted under suspended loads. 

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. 

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 l/2 foot. 

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

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

Use proper lifting techniques, or provide 
mechanical lifting aids. 

6-12 



OC-0001 I-03.08-06/01/92 

Table 3 
PHYSICAL (SAFETY) HAZARDS AND CONTROLS 

Hazard 

Confined space entry 

Trenches/excavations 

Protruding objects 

Page 2 of 2 

Engineering or Administrative Controls 

Permit and safety plan required (reference 
CH2M HILL SOP HS-17). 

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. 

Flag visible objects. 

WDCR5701041.51 
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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. 

4.2 Personal Protective Equipment Specification 

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

43 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. 

5.0 WORK PROCEDURES 

5.1 Site Entry Proqxhres 

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

Drilling, soil boring, soil 
sediment sampling, groundwater 
sampling operations no 
respiratory hazard3 

Drilling, soil boring, soil 
sediment sampling, groundwater 
sampling operalions respiratory 
hazard3 

LWCI 

D 

C 

Table 4 
PERSONAL PROTECTIVE EQtJIPMENT (PPE) SPECIFICATION 

Long-sleeve 
cotton coveralls 

(polycoated 
Qvek for 

operations with 
splash hazards) 

As above 

FOOl 

Steel Toe, Shank 
Safety Boot 

As above 

Ilead 

Hardhat 
available’ 

Eye 

Safety glasses, goggles, 
and face shield 

available 

I 

As above I Face shield available 

Notes: 
‘The SSC shall specify hardhat areas 
p 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. 

Hand 

Nitrite 
outer 

gloves, latex 
inner gloves 

Respiralory 

N/A 

As above APR, full face, 
GMC-H 

cartridges 

Olher 

Boot covers 
available 

Boot covers 
available 

REASONS TO UPGRADE OR DOWNGRADE LEVEL OF PROTECTION 

Upgrade Downgrade 

l Request of individual performing task. 
l Change in work task that will increase contact or potential contact with 

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

. New information indicating that situation is less hazardous than originally 
thought. 

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

WDCR545/009.51 



Table 5 
MONITORING EQUIPMENT SPECIFICATION 

Monitoring Calibration 
Instrument Task Action Levels Frequency Frequency 

CGI: MS Model 260 Drilling and soil O-10% LEL No explosion hazard Continuous Daily 
boring lo-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 < 19.5Yo Oxygen delicient; evacuate 

Photoionization Drilling, soil boring, O-l ppmab Level D Every 15 min. in Daily 
Detector (pid): soil, sediment, l-5 ppmab Level C breathing zone 
HNU PI-101, 11.7EV surface water, and ‘5 PPm Stop work; re-evaluate 

groundwater 
sampling 

Benzene and Vinyl 
Chloride Drager 
Tube 

Flame Ionization 
Detector (FID): 
OVA- 128 

Drilling, soil boring, Use Dragcr tube when HNU or OVA Every 15 min. in N/A 
soil, sediment, readings exceed 1 ppm in breathing zone. breathing zone 
surface water, and 
groundwater ‘1 PPm Stop work; re-evaluate 
sampling 

Drilling, soil boring, 0- 1 ppmi”’ Level D Every 15 min. in Daily 
soil, sedimenl, l-5 ppm”’ Level C breathing zone 
surface water, and ‘5 PPm Stop work; re-evaluate 
groundwater 
sampling 

Dust Monitor; Mini- Drilling, soil boring, O-l mg/mRab Level D 
ram soil sampling > 1 mg/msab Level C 

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

Continuous Zero meter daily 
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Table 6 
CALIBRATION SPECIFICATION 

CGI: MSA 260, 0.75% pentane N/A 50% LEL 1.5 l/m reg direct 
261, 360, or 361 +- 5% LEL tubing 

WDCR620B42.5 1 
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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. 

5.2 Work Practices 

0 No spark sources within exclusion or decontamination zones. 

0 Avoid visibly contaminated areas. 

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

0 SSC to establish areas for eating, drinking, smoking. 

0 No contact lenses in exclusion or decontamination zones. 

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

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

53 Site Control Measures 

b 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 documenls topics 
discussed. 

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

l 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. 
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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 

- 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) 4456911 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. 
RHSM, and corrected. 

Deficiencies to be noted, reported to DHSM or 
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l 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. 

5.4 Decontamination Procedures 

Personnel: 

1. 
2. 
3. 
4. 
5. 

Remove boot covers 
Thoroughly scrub boots and outer gloves with detergent in water 
Thoroughly rinse boots and gloves 
Remove outer gloves 
Remove disposable Tyvek, if used, and dispose in garbage bag, or 
remove cotton coveralls 

6. Remove inner gloves 
7. Wash hands and face 
8. Dispose of rinse water and personal protective equipment in drums. 

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 
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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. 

5.5 Disposal of Materials Generated On Site 

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

6.0 EMERGENCY RESPONSE PLAN (REFERENCE CWM HILL SOP HS-LZ) 

6.1 PI-e-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 chemical, 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 



OC-OOOII-03.08-06/01/92 ! 

Inventory and check site emergency equipment 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. 

6.2 Emergency Equipment and Supplies 

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

0 20 lb ABC fire extinguisher 

0 Industrial first aid kit 

0 Facility emergency equipment: 

I3 Additional emergency equipment: 

63 Emergency Medical Treatment 

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

0 Prevent further injury. 

0 Initiate first aid and CPR. 

a Call the ambulance and hospital. 
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. Determine if decontamination will make injury worse. Yes--seek medical 
treatment immediately. 

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

b Notify the Project Manager of the injury. 

b Notify the District or Regional Health and Safety Manager. 

b Notify the injured person’s human resources department. 

b Prepare an incident report. Submit this to the Corporate Director 
Health and Safety (WDC) and Corporate Human Resources Department 
(DEN) within 48 hours. 

6.4 Evacuation 

b Evacuation routes will be designated by SSC prior to beginning of work. 

0 Onsite and offsite assembly points will be designated prior to beginning 
of work. 

0 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. 

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

cl 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. 

0 SSC accounts for all personnel in the onsite assembly zone. 

a A person designated by the SSC (prior to work) will account for person- 
nel at the offsite assembly area. 

0 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. 
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6.5 Emergency Response Telephone Numbers 

SITE ADDRESS PHONE 

Police: NAS Oceana Police Phone: 433-2224 
Address: 

Fire: NAS Oceana Fire Phone: 433-3333 (Emergency) 
Address: 433-2841 (Chiefs Office) 

Ambulance: NAS Oceana Clinic/Ambulance Phone: 433-2222 
Address: 

Water: NAS Oceana Utilities Phone: 433-3105 

Gas: NAS Oceana Utilities Phone: 433-3 105 

Electric: NAS Oceana Utilities Phone: 433-3 105 

Hospital: Virginia Beach General Hospital Phone: 481-8262 
Address: 

Route To Hospital: 

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. 

6.6 Emergency Contacts 

CH2M HILL Medical Consultant 

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) 
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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 and Safety 

Name: Marty MathamelWDC 
Phone: 703/471-1441, Extension 4646 

Site Safety Coordinator (SSC) 

Name: 
Phone: 

April Lloyd/WDC 
703/471-6405, Extension 4321 

District Health and Safety Manager (DHSM) 

Name: 
Phone: 

Marty MathamelWDC 
703/47 l- 144 1, Extension 4646 

Regional Manager 

Name: 
Phone: 

George Gunn 
703/471-1441, Extension 4200 

Regional Health and Safety Manager (RHSM) 

Name: 
Phone: 

Marty MathameVWDC 
703/471-1441, Extension 4646 

Project Manager 

Name: 
Phone: 

Doug Dronfield/WDC 
703/471-6405, Extension 4339 

Radiation Health Manager (RHM) 

Name: 
Phone: 

George Stephens/OR0 
615/483-9032 
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Regional Human Resources Department 

Name: Beth Sexton/WDC 
Phone: 703/471-6405, Extension 4241 

Client Contact 

Name: 
Phone: 

Jesse Waltz 
804/445-6643 

Corporate Human Resources Department 

Name: 
Phone: 

Beth Brown/DEN 
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. 

-- 

7.0 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 I 

WDCR547J047.5 1 
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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): 

DAYS IN DAYS AS SSC DAYS AS SSC DAYS AS SSC ACTIVITIES 
LEVEL D LhVtiL B LEVEL c LEVEL D PERFORMED 

WDCl lS2/Al12.5 I Revised 8-l -91 
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ATTACHMENT D 

EMPLOYEE SIGNOFF 

II The employees listed below have been provided a copy of this health and safety plan, have read and 
understood it, and amee to abide bv its urovisions. II 

WDCHS2,‘I’vlASTERSl Revised 8-l-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 comm~unity rela- 
tions activities to be conducted during the RFI. 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 1980Superfund Amendments and Reauthorization Act of 1986 
(CERCLABARA) and the National Contingency Plan (NCP). In addition, the CRP 
follows guidance described in Community Relations in Supevund; A Handbook (EPA, 
1988) Region III RCRA Corrective Action Community Relations Guide (EPA, 1.990), and 
Installation Restoration Public Affairs Plan (Department of the Navy, 1989). 

Community Relations Objectives 

According to Regiolz III RCW Corrective Actiolz Community Relatiow 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 pubiic 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 
RF1 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 inteniews 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 RFI. 
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 histoT 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 RF1 activities. 

. Wghlights 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. 
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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: 

Prepare a CRP 

Establish an information repository 

Issue an RF1 work plan fact sheet 

Hold an RF1 kick-off public meeting 

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 RF1 work plan fact sheet, and will include all 
information that is required in that fact sheet. 

WDCR407/108.5 1 
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Appendix A 

DATA COLLECTION QUALITY ASSURANCE PLAN 
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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 RF1 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 RF1 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 
RF1 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. 

WDCR5441005.5 1 
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Section 2 
PROJECT DESdRIPTIONS 

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 RFI. Two of these sites were grouped with nearby sites such that 17 RF1 
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 RF1 due to their proximity to each other, leaving the number of areas to 
be investigated at 17. The SWMUs are described below: 

. 

. 

. 

. 

. 

l 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

SWMU 1 - 
SWMU 2b - 
SWMU2c - 
SWMU2d - 
SWMU 2e - 

SWMUll - 
SWMU 15 - 
SWMU 16 - 
SWMU 18 - 
SWMU 19 - 
SWMU 20 - 
SWMU21 - 
SWMU 22 - 
SWMU 23 - 
SWMU 24 - 
SWMU25 - 
SWMU26 - 

West Woods Oil Disposal Pit 
Line Shack Oil Disposal Area (Bldg. 131) 
Line Shack Oil Disposal Area (Bldg. 400) 
Line Shack Oil Disposal Area (Bldg. 125) 
Line Shack Oil Disposal Area (Bldg. 23) and 

Hazardous Waste Storage Area, Bldg. 23 
Fire Fighting Training Areas 
Abandoned Tank Farm 
Pesticide Storage Area (Bldg. 821) 
Hazardous Waste Storage Area (Bldg. 204) 
Waste Oil Storage Areas (Bldg. 541) 
Waste Oil Storage Areas (Bldg. 543) 
Transformer Storage Yard (Bldg. 830) 
Construction Debris Landfill 
Bowser, Bldg. 830 
Bowser, Bldg. 840 
Inert Landfill 
Fire Fighting Training Area 

PROJECT OBJECTIVES 

The objectives of the RF1 are as follows: 

l 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. 
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. Provide a detailed geologic and hydrogeologic characterization of the 
area surrounding and underlying the SWMUs. 

e 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 RF1 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. 

WDCR544/006.5 1 

2-3 



OC-0001 I-03.08-06/01/92 

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 RF1 contractor. The actual RF1 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 
QAIQC 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 

0 Verifying that field personnel are aware of the field sampling schedule 
and will be available when the activity is to occur 

0 Coordination of sample collection, documentation, and shipping activities 

* Participating 
manager 

in the field sampling quality audits with the field QC 

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: 

0 Modifications of the levels of protection based on site conditions 

al Locating and posting of routes to medical facilities including poison con- 
trol centers, and arranging for emergency transportation of medical 
facilities 

l Examination of work party members for symptoms of exposure or stress 

. Provision of emergency medical care and first aid as necessary onsite 
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FIELD PERSONNEL , 

Field personnel will collect the samples described in Table 2-l. 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 wells 

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: 

l 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 Da& Valida- 
tion Fwtctionul Guidelines for EvuIuuting Organics and Inorganics Analyses, EPA Region 
III 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. 
from field and project management personnel. 

The data validator will be independent 

wDcR544/009.5 1 
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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 
MSMSDs 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-l 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 
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Table 4-l 
Collection Frequencies of Field QC Samples 

Analysis 
TriP Field Equipment 

Blank Blank Blank Replicate 

Volatiles l/day l/event l/day aver- l/10 samples 
age or fewer 

Semi-Volatiles l/event l/day aver- l/10 samples 
age or fewer 

Metals / l/event 1 l/dalgver- 1 ;pFe;zples 

Additional 
Volume Needed 

for MS/MSD 

Triple volume 
per 20 samples 
or fewer 

Triple volume 
per 20 samples 
or fewer 

Double volume 
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 (DQQ) 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-l 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: 

p = SsR - SR x 1oo 
SA 

where: SSS = spiked sample result 
SR = sample result (native) 
SA = spike added 
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Table 4-2 
Analytical Precision, Accuracy, and Completeness Objectives 

Percent Dif- 

(“)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: 
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where: Xl = first duplicate value 
X2 = second duplicate value 
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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 RF1 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 
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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-l through 4-3 of the 
work plan are as defined by Test Methods for Evaluating Solid Waste, SW-346, Third 
edition, December 1986 and Standard Methods for the Examirtation of Water and Waste- 
water, 16th Edition, 1985. 

Practical Quantification Limits (PQLs) for the Appendix IX constituent are shown in 
Attachment B. 

WDCR5441010.51 
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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 RF1 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-l. 

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 (iA samples will be preserved according to the procedures outlined in 
Table 5-l. 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 
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Table S-1 
Sample Container Preservation and ffolding Times Requirments 

Container Preservation I Maximum Holding Time 

Water 

Volatile Organic Compounds Three 40 ml glass vials with Teflon 4°C pH <2 with HCL 14 days 
septa 

Semi-Volatiles no 1 liter amber glass with Teflon 4°C 7 days until extraction, 40 days after 
lined lid extraction 

Metals One liter polyethylene bottle 4°C pH <2 with HNO, 28 days for Hg, 6 months for others 

Pesticides Two l-liter amber glass with Teflon- 4°C 7 days until extraction, 40 days after 
lined lid extraction 

PCBs Two l-liter amber glass with Teflon- 4°C 7 days until extraction, 40 days after 
lined lids extraction 

Soil/Sediments 

PCB 14 days until extraction, 40 days 
with Teflon lined lid after extraction 

Pesticides One 8-0~ ml wide-mouth glass jar 4°C 14 days until extraction, 40 days 
with Tetion iined lid after extraction 

Ignitability One 16-0~ widcmouth glass jar 
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amount aliquot of sample will be spilled over the tape. All appropriate samples will be 
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 c2 by carefully adding 1:l HCL 
drop by drop to the required 2 (40 ml) VOA sample vials. The number of drops of 1:l 
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. 

5. 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 
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solids will be stored temporarily on site pending the final remedy, as outlined in 
Chapter 4 of the RF1 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, i.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 RF1 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 
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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. 

WDCR544/011.51 
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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 

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: 

0 It is in the sample collector’s possession. 

ID It is in the sample collector’s view, after being in the person’s possession. 
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0 It was in the sample collector’s possession and then safeguarded to pre- 
vent gross contamination. 

0 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. 

WDCR5441012.5 1 
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Section 7 
EQUIPMENT CALIBRATION 

During the RFI, 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 Assurarzce Manual, CH2M HILL SOUTHEAST, INC., Environmental 
Laboratory, June 1990. 

WDCR544/013.5 1 
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Section 8 
ANALYTICAL PROCEDURES 

Samples will be analyzed for compounds listed in Tables 4-l through 4-3 of the RF1 
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. 

WDCR5441014.51 
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Section 9 
DATA REDUCTION, VALIDATION, AND REPORTSING 

Data reduction, validation, and .reporting are steps in the overall management and use 
of both field and laboratory data. Figure 9-l shows the flow of information and sample 
tracking forms. The Data Management Plan is detailed in Chapter 5 of the RF1 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 
GuideZiws for EvaZuatiq Organics and Inotganics 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- 
tiou Progrum (Attachment C). 
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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 RFI, 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: 

. 

. 

l 

. 

. 

. 

. 

. 

* 

l 

. 

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 sample 

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. 
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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). 

0 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. 

0 The records storage system shall provide for accurate retrieval of records 
without undue delay. 

WDCR544/018.5 1 
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Section 10 
QUALITY CONTROL CHECKS 

A number of QA/QC samples will be collected to check the adequacy 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. 

REP&ICATE/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. Qne 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 

I 

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. 
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EQUIPMENT B.LANK 

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. 

MATRBX 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. 

WDCR5441019.5 1 
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Section 11 
PERFORMANCE AND SYSTEMS kJDIT~ 

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 Qua&y 
Assurance Mama& 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-l. 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. 

0 Corrective action procedures are followed 

11-1 



Project 

Project 

Project 

OC-0001 I-03.08-06/01/92 

Figure 11-l 
FIELD PERFORMANCE AND AUDIT CHECKLIST 

Responsibilities 

No.: Date: 

Location: Signature: 

Team Members: 

Yes - No- 

Yes No - - 

Yes No - - 

1) Was a DCQAP prepared? 
Comments 

2) Was a briefing held for project participants? 
Comments 

3) Were additional instructions given to project participants? 
Comments - 

Sample Collection 

Yes - Nom 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 - 
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Yes No - - 

Yes No - - 

Yf25 - Nom 

Yes - No- 

Document Control 

Yes - No- 

Yes - No- 

Yes - No- 

Yes No - - 

Yes No - - 

Yes No - - 

5) 

6) 

7) 

8) 

1) 

2) 

3) 

4) 

5) 

6) 

Were samples preserved as specified in the DCQAP? 
Comments 

Were the numbers, frequency, and types of samples collected as specified in 
the DCQAP? 
Comments 

Were quality assurance checks performed as specified in the DCQAP? 
Comments 

Were photographs taken and documented as specified in the DCQAP? 
Comments 

Have any accountable documents been lost? 
Comments 

Have any accountable documents been voided? 
Comments 

Have any accountable documents been disposed of? 
Comments 

Are the samples identified with sample tags? 
Comments 

Are blank and duplicate samples properly identified? 
Comments 

Are samples listed on a chain-of-custody record? 
Comments 

WDCR5441021.51 1 t-3 
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Yes No m - 7) Is chain-of-custody documented and maintGned? 
Comments 
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An audit report summarizing any results and corrections till be prepared and filed in 
the project files. Significant variances from established procedures will be reported to 
NAS, Qceana. 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.’ 

WDCR544l020.5 1 

11-5 



OC-OOOII-03.08-06/01/92 

. 

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. 

WDCR544/022.5 1 
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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-l. 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. 

R?‘D=lOOx2 X* - X2 
(5 = q 

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 loo 

where S = spiked concentration 
R= reported concentration 

Given this definition it can be shown that 

% bias = % recovery - 100 

WDCR5441023.5 1 
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Section 14 
QNQC CORRECTnTE 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 Cl32M 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 acrions 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. 

WDCR5441024.5 1 
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Figure 14-L 

CO- ACTION R&e,. rv-. 
(Sample Colkcti~n) 

Originator: 

Person responsible for replying: 

Date 

Description of problem and when identified: 

State cause of problem, if known or sqected: 

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: 

Follow-up date: 

Date: 

Final CA approval by: Date: 

information copies to: 

RESPONSIBLE PERSON: 

Field QC Officer: 

PM: 

14-2 - 



OC-OOOII-03.08.06/01/92 

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. 

WDCR544i026.5 1 
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STANDARD OPERATING PROCEDURES 

1. 
2. 
3. 
4. 

Field Measurement of pH 
Field Measurement of Specific Conductance and Temperature 
Dissohed Ozqgen Meter Monitoring 
HNu Monitoring 



I. 

II. 

III. 

l-v. PROCEDURES AND GUTDELINES 
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SOP. NO. 1 

B--m - - -- se-- .- SOP NO. i: PILLU MLASUKLMEN’I 08. pti 

PURPOSE 

To provide a general guideline for field measurement of pH. 

SCOPE 

Standard field 
samples. 

pH determination techniques for use on groundwater 

EQUIPMENT AND MATERIALS 

0 pH buffer solution for pH 4, 7, and 10 
0 Deionized water in squirt bottle 
0 pH meter 
0 Combination electrodes 
0 Beakers 
0 Glassware that 

with hot water, 
has been washed with soap and water, rinsed twice 
and rinsed twice with deionized water 

A CALIBRATION 

Caiibrate unit prior to initial daily use and at least once every 
4 hours or every five samples, whichever is less. Calrbrate with at 
least two solutions. Clean probe according to manufacturer’s 
recommendations. Dupiicate samples should be run once every 10 
samples or every 4 hours. 

1. 

2 

Place electrode in pH 7 buffer solution. 

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 it in a pH’ 4 
or pH 10 buffer solution. 

4. Allow meter to stabilize again and then turn slope 
adjustment dial mtil a reading of 4.0 is obtained for the 
pH 4’bllff~r cnltltinn nr 10.0 for the pH 10 buffer solution. 

. 

RAYMIUrM32JO 
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SOP. NO. 1 

P 
J. Rinse electrode with deionized water and piace in pIi 7 

buffer. If meter reading is not i.G, repeat sequence. 

B. PROCEDURE 

1. Before going out into the field: 

a) Check batteries. 

b) Do a quick calibration at pH 7 and 4 to check 
electrode. 

2. 

3. 

4. 

5. 

C> Obtain fresh solutions. 

Callbrat; meter using calibration procedure. 

Pour the sample into a clean beaker. 

Rinse electrode with deionized water between samples. 

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 PI-I 7 buffer solution after every 
five samples. 

C. GENERAL 

1. When call&rating the meter, use pH buffers 4 and 7 for 
samples with pH c8, 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 sahs and oil and grease 
interfere with pH measurements. If oil and grease are 
visible,‘note it on the data sheet. Clean +~rndt with soap 
and water and rinse with distilled water. Then recaliirate 
meter. 
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SOP. NO. 1 ’ 

. *. Fuiiowing field measurements: 

5. 

a) 
b) 

Repon any problems. 

Cl 
Compare with previous data. 
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 

0 Check batteries 
0 Calibrate . 

0 Refer to operation manual for recommended maintenance. 
0 Check batteries, have a replacement set on hand. 

RA-0 3 



OC-0001 I-03.08,06/01/92 

pH METER CALIBRATION SHEET 

Date Time 
Anal+ 
Initials 

lnontmrnr Prerlinnr 
. . . ..-m . ..-- 

Uncalibrated Calibrated 
(Two Rquircd) 

@pH4 @pH7 
(Two Required) 

@pH4 @pH7 Comments 



I. 

Ix. 

III. EQUIPMENT AND MATERIALS 

Iv. 
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SOP NO. 2: FIELD MEASUREM&NT OF SPkIFIC CONDUCIXNCE 
AND TEMPERATURE 

PURPOSE 

To provide a general guideline for field measurement of specific 
conductivity and temperature. 

SCOPE 

Standard field conductivity and temperature techniques for use on 
groundwater samples. 

0 Conductivity meter and electrode 
0 Distilled water in squirt bottle 
0 Standard potassium chloride (KCl) solution (0.01 N) 

PROCEDURES AND GUIDELINES 

TECHNICAL: Detection limit = 1 umbo/cm @ 25°C; range = 0.1 to 
100,000 umho/cm 

,CALIBRtTION 

Calibrate prior to initial daily use and at least once every 4 hours or 
every five samples, whichever is less. Caliirate with standard soiution. 
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. 

1. With mode titch in OFF position, check meter zero. If not 
zeroed, set with zero adjust. 

2 

3. 

Plug probe into jack on side of meter. 

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 KCI solution. Do not allow the 
probe to touch the sample container. 

5. Set the mode control to TEMPEMlU&. Record the 
temperature on the bottom scaie ot tne meter xn aegrces C. 

1 
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6. ‘l&m the mode switch to apProp&ate conductivity 
scale (Le.. x100, x10, or xl). Use a scale that wiii give a midrange output on the 

meter. 

7. 

8. 

Wait for the needle to stabilize. Multiply reading by scale setting 
and record the conductivity. The conductivity must then be 
corrected for temperature. 

Calculate conductivity using the formula: 

G, = GT / [l + 0.02 (T - 25)] 

Where: 

F 
= conductivity at 25°C umhokm 
= temperature of sample, degrees C 

G, = 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 totaily nonconduc- 
tive, however, even water of very high ptirity will still possess a 
small amount of con@ctivity. 

Temperature “C Conductivity 
(umhokm) 

1s 16 1,141s 
:8’ 19167.5 

lJ93.6 
19 1,219.g 
2”; 1273.0 1246.4 

22 1,299.7 
23 1,326.6 
24 1353.6 
25 L380.8 

;4 

1,408.l 
L436.5 

ii 

lJ63.2 
1,490.g 

.30 1,s 18.7 
w6.7 

. 
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SOP NO. 2 

v. 

vl, 

VII. 

9. Rinse the probe with deionized wtiter. 

to. Run sample and rinse with deionized water when done. 

A7TACHMENIS 

Conductivity meter calibration sheet 

KEY CHECKS AND ITEMS 

0 Check battery. 
0 Calibrate. 
0 
0 

C&I probe with deionized water when done. 
When reading resulq note sensitivity settings. 

P- MAINTENANCE 

0 Refer to operations manual 
0 Check batteries, and have a 

for recommended maintenance. 
replacement set on hand. 

3 
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CONDUCIMTY METER CALIBRATION SHEET 

Date 
-lysr 
Initials 

Instrument Rcadines 
Uncaiibntcd Calibrated 
@EC=225 @EC-W Comments -- 

RAYIUWUl5.50 
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L 

II. 

In. 

IV. 

SOP. NO. 3 

SOP NO. s: DISSOLVED OXYGEN’ MErER MONITORING 

PURPOSE 

To provide general guidelines for the cah%ration and use of the DissoW 
Oxygen (DO) meter. 

SCOPE 

This is a general guideline for the field use of a DO meter. For specific 
instruc2ions, refer to the operations manual. 

EQUIPMENTAND MATERIALS 

0 opcmions manual 

0 A DO probe and readout/control unit with batteries 

0 Electrolyte solution (KCl dissolved in deionized water) and probe 
membrane 

PROCEDURES AND GiJJDELINES 

k CAI.J-8RATION 

Caliirate prior to initial daily use before any readings are taken, 
Clean probe according to manufacturer’s recommendations. 

1. 

2 

3. 

4. 

5. 

Prepare DO probe according to manufacturer’s 
recommended procedures using tlectrolytc 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 rid mark at the 31 
degrees C position. 

Turn function switch to zero and adjust to zero using the 
zero control knob. 

Attach prepared probe and adjust retaining nng nnger tqht. 

‘. 

RA-50 1 



. 

6. 

7. 

a 

9. 

10. 

11. 

12 

13. 

14. 
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flow 15 minutes for ‘optimum prohc stabilization (when 
meter is off or during disconnection of the probe). 

Place probe in hollow stopper that is supplied for use with 
the YSI Caliiration Chamber. 

Place approximately l/2 inch of deionized water into a 4- 
ounce, wide mouth screw cap bottle. Keep this bottle 
capped and with the DO meter. 

Just before use, shake the bottle to saturate the water with 
air. 

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. 

Shield chamber from sun and wind to avoid temperature 
fluctuations during caliiration. 

Turn function switch to temperature and record temperature 
reading. Determine calibration factor for that temperature 
and altitude correction factor from tables supplied by _, 
manufacturer. 

Multiply the calibration factor by the correction factor to get 
a corrected calibration value. 

Turn function switch to appropriate ppm range and adjust 
the calibrate knob until the meter reads the corrected 
caiiiratiotl value. Wait two minutes to verify calibration 
value. Readjust as necessary. 

B. PROCEDURE 

1. Before going out into the field: 

4 Check batteries 

b) Obtain fresh electrolyte solution 

Cj Prepare DO probe 

2 Caiiirate meter using caBration procedure. 



v. 

VI. 

VII. 
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3. Place probe in water .to be’ measured. In a stream (1 f&c 
or greater), the probe should be placed at mid depth in the 
main thread of flow. If the stream is not flowing at 
the probe should be moved through the water at this 1 f&c, 

vcloci~ or use a probe with a built-in stirrer. 

4. Allow sufficient time for probe to stabilize to water 
temperature and DO. Record DO meter reading. 

A-ITACHMEMS 

DO meter caliiration sheet 

KEyCEIECKSANDITEMS 

0 Battery check 
0 Calibration 

PREVENTIYEMAINTENANCE 

0 
0 

Refer to operation manual for recommended maintenance. 
Chick batteries, have replacement set on hand. 

3 
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sop NO. 4: HNu MONITORING 

I. PURPOSE 

To provide g&al guidelines for the calibration and use of the HNu 
photoionization detector. 

IL SCOPE 

This is a broad guideline for the field use of an HNu. For specifx 
instructions, refer to the operations manual, 

IIL 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) 9th fully charged 
battery pack 

0 Charging unit 

0 A cylinder of calibration gas, typically 100 ppm isobutylene in air 

0 A regulator for the calrbration gas cylinder 

0 A short length of 1/8th-inch tube to transfer cahibration gas from 
the cylinder to the HNu probe (as short as possible) 

IV. PROCEDURES AND GUIDELINES 

ONLY PROPERLY TRAINED PERSONNEL SHOULD USE THIS 
INSrRUME.vT. FOR SPECIFIC INSTRUCTIONS, SEE OPEFWTIONS 
MANUAL 

k CALIBRATE THE HNU 

1. Identify the probe by lamp’modtl. 

2 Connect the sensor/probe to the readout/control unit. 

3. 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. 

RAyMKMllSO 1 



5. Hold the sensor/probe to your car to verify th?t it is 
powered A faint humming sound will be heard. 

6. Set the range to the appropriate setting. 

7. Connect the tube from the caiiiration gas cylinder to the 
end of the probe and open the vahrc on the calibration gas 
cylinder. 

a 

9. 
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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 WlTH THE HNu 

1. Once calibration is complete, unit is ready for sampling 
When not in use, set function knob to “Standby.” 

2 When done for the day, turn unit off and disconnect the 
sensor/probe. 

3. charge the battery overnight (complete recharge takes 
14 hours). 

4. For prevcntivc maintenance, refer to instruction manual. 

v. 

VL 

A’ITA~ 

Hh caiiiration sheet 

KEYCHECKSANDITEMS 

0 Check battery. 
0 Zero and calibrate. 
0 
0 

Verify sensor probe is working. 
Recharge unit, after use. 

, \ 
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A complete preventive maintenance program is beyond the scqc of thk 
document. For specific instructions, refer to the operations manuaL 

0 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 

a changed without rerurning the unit. 

0 Occasional cleaning of the lamp should be performed as needed. 

0 Charge batteries daily. 

0 Occasionally allow the batteries to totally discharge before 
recharging to prevent battery memory from occurring. 

RAyMKM)llJO 3 
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HPh CAUBRATION SHEET 

Time 
Anahst 
hi&k .- 

Uncalkated 
@lo ppm 

. . . . . 
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PRACTICAL QUANTITATION LIMITS 
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CrblU 7440-43-9 x x x t 0 SE-3 2E 0 It-3 4010(s) 7131~~ 

=krairr 7#47-3 x x x 3E-1 lE-1 4E 0 lE-2 6010(r) 7191(. 

LQd 7L39-9291 x x x l.SE*2 SE-2 zE+l lE-2 6419(t) 7Ltltr 

rrcury 7439-97-4 x x x 2+1 2E-3 tE-1 ZL-3 7m 

vickrl 74&O-02-o x x x lE+f lE-1 bL 0 2E-1 6010 

CAS Ho. 

20(159-n-I X+1 x-2 ml SE-1 6010 
7uO-56-O x x x R+l SE-3 ml R-2 4010(S) IDLl(r 
7440-38-2 X X X u-1 w-2 3f*l lE-2 6010(s) 706&t 
?UO-39-J x X lE+3 SE 0 1E 0 a-2 6010 
7uo41-7 x x x 28-l lE-3 s-1 W-S 6010 

m-49-2 X X x 2W2 SE-2 M-4 Z-2 dolO TTWu 
7U&-22-4 X x x zL+2 SE-2 46 0 a-3 6010(r) n61(u 
7uO-28-O x x x- 6to lE-3 2E+1 IE-2 bOfO<r) 7870~~ 
7cLO-42-2 X X lE+S 3E-1 44 0 SE-2 6010 
7uo-46-6 x x x lE*3 7E 0 It 0 2E-2 6010 

Sl-12-S lE+f at-1 e-2 U-2 9010 



.cDOiaxirr 
,3,7,8-feDfwm 
,2,3,7,8-Pefwm 

.,3,4,7,&Paafum 

:.3,7,a-nxmfufw 
I,3,7,8-HpCDfurnr 
imufur 

APP 

err no. TCL WL IX 

1746-01-4 x 
X 
X 

3268-87-9 
s1207-31-9 X 

X 
57117-31-b X 

X 

LE.4 SE-8 ZE-3 11-S 
a-6 lE-7 2E-S lE-5 
U-5 SE-7 tE-3 lE-5 
bE-b SE-6 Z-3 lE-5 

a-3 SE-5 2E-3 lE-5 

e-5 ZL-9 2E-3 lE-5 

a-s e-9 2E-3 lE-5 
a-4 SE-10 2E-5 It-5 

a-5 tt-9 2E-5 lE-5 
/i-b 2E-6 2E-3 lE-5 
bE-5 ZL-7 2E-1 lE-5 

SUGGESTED 
rYtHa 

8280 
62ao 
8280 
8280 

a2M 
8280 
PM 

s280 

PM 
PM 
a2ao 
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APP 

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 

X 
X 

WCGESTED 
mL WL 
SOlL UATER 

wtg g/l ~AZARMUS ecus7 1 TULBT as no. 

309-w-t 
l&o-57-a 

319-66-6 
319-83-7 

Sam-9 

57-75-9 
510-15-6 

R-54-8 
R-55-9 
so-to-3 

2303-164 
%.12-6 
%-75-I 
60-57-l 

60-51-S 

au-m7 
2%-06-i 
115-29-7 

165.n-5 
R-2+8 

106-93-b 
52-83-l 
76-U-8 

1024-57-3 

72-43-s 

299-00-0 
lS2-16-9 

W-I-2 
82-643-a 
87-Y-S 

298-02-t 
12767-79-2 
239SO-58-5 

57-24-9 
58-W-2 

36m-26-S 
6Wl-35-2 

93-76-S 
93-R-l 

t4EtnQD 

U-2 2f-6 

Y*l lE-3 
It-1 e-6 

u-1 a-5 

ml a.4 

x-3 Y-5 

n-1 2E-2 

2E-3 SE-5 
u-3 6E-5 

SE-3 u-5 

4ldcin 

rrri to 
rl#t~-wC l sym.* rLphr-HexuhLorocyclL~xuu 

rtr-WC l qn* betr-Wrxunlorocyclahoxw 
Jam-we l sym.* Lirdrn 

MM 

8270 
MM 

MM 

a060 

:h 1 ordum 
:hlortiilrtc, l ryn.* Ethyl-i,C’-d~chloroknxillt~ 
>w 
JOE 
?OT 

SE-1 -a-3 
lE*J R-l 
3E 0 e-4 
22 0 18-b 
Z 0 lE-L 

Z-3 SE-S 
X-l lE-2 
S-3 lE-4 
u-3 u-5 
X-3 lt-6 

Mao 

6270 

Jiallrto 
I,2-Dibrm-3-chLorowoprr l syn.* DlC? 
Z,C-Dichloro#moxyuetic wid *am.* 2,L-0 
lfrldrin 
)irthoatr 

lE*l Y-4 

Y-2 a-4 
a*2 R-2 
LE.2 2E-6 
ml n-3 

3E-1 lf-2 

SE-3 X-5 
1E 0 2E-3 
lE-3 Z-5 
x-1 It-2 

wab *xv.* 2-(rrc-@atyl)-i,6-dinitro@wl or DYV 

\ rwlfotm 
Eridorulfrn 
EnJothrl. 1 
Erdrin 

a4 n-3 
Y 0 lt-3 
4E 0 2E-3 
lE*3 lE-1 
zL*l a-3 

n-1 2E-2 
3.1 <2E-3 
R-3 lE-4 

/2 e-2 
R-3 is-5 

6270 
wotr) 6140(.) 
MM 

804s /2 
Ma 

Fthytm dibrmidx *sm.* EM 
:a@wr Wm.* fwWw~ 
eptuhlor 
ieptuhlor rpoxidx (rl*r,&tr,g- is-m) 
4echoxychlor 

1-3 SE-S 
a*2 n-2 
lE-1 U-i 

a-2 ZE-6 
lE*S U-l 

SE-3 X-4 
7E-1 2E-2 

z-3 SE-5 
2E-3 YE-5 
lt-1 Z-3 

6260(S) ml(r) 

8270 
MM 

Mao 
8080 

ml e-3 
a+2 R-2 
we2 a-1 
zE+2 It-1 
lE*3 a-1 

3E-1 'IL-2 
no a-1 
3E.l 1E-2 

It 0 2E-2 
ZIE 0 SE-2 

a270 
8270 
827u 
6270 
azm 

ahorate 
aolychlorieatd bigfmnyle (Kl'r) 
>rauido 
ftrychnin 6 salt8 
2,3,4,6-Tetrachloropkwnol 

U*l 2E-2 
x-2 SE-4 
lE*3 X 0 
a+1 lE-2 
It*3 1E 0 

x-1 (E-2 
u-2 n-4 
SE.1 11-2 
1E 0 4X-2 
W-l lE-2 

a+1 I-2 
B-1 SE-3 
a-2 a-1 
t&*2 SE-2 

R-l lE-2 
2E-1 a-3 
a0 z-3 
a 0 2E-3 

8270 Trtrwthyl dithiopyrqhoaghrtQ l syn.* SulfotcOp or TEDP 
- ‘ra*hm 

c,S-Tricklor~rmxwc@tfc acid l sym.* Z,L,S-T 
k,i,S-Trlthlorophrrmrrpreeiontc uid l sym.*-2,b,f TP 

also 
also 
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uulodn cCust!TUEYT CM no. 

kcrmpkthw a-32-9 

rcrtdbh~ l syn.’ Cthwt 75-07-O 

kotw l sp.* t-Prcwmm 67-66-1 

krtmitrfle %yn.* Methyl cymidr n-05-a 

Ac*t@mom 96-M-2 

Acroirin 
rcrylridr 
Acrylmitrll~ 
AlLyl chlorlb l rvk* 3-ChLoroercgma 
Anilin l spv.* 1mxwmin 

107-02-6 
W-M-1 

107-13-l 
107-0)-l 

u-55-5 

Iw (11 anthrum 
Bmx trl mthruw 
Beturn 
Buuidfn 
6enxotb~fluornthw 

56-55-3 
w-55-3 
71-43-2 

92-87-l 
m-w-2 

worblf\uornthrn 

nrottl f lwrmthw 
linrolklfluormthw 

amxo trl pyrw 
Bonxo tr1 wtuu 

2QS-w-2 
207-I-9 
20748-9 
M-32-8 
50-U-l 

Omxotrichlorib 
Imxyl rlcohol 
kntyl chloride 
Iirt2-chlorathyt) other l rm.* DichLof#thyl rthor 
8irt2-chlorathyl) rthw l syn.* Oichlwathyl rthor 

W-07-7 
10041-6 
100*4&7 
111.66-l 
111-U-b 

tfr(t-chlorolropr~I~ rthor l syn.. DtcRloroisqrapyl other 106-~-l 
lir(t-rthylhoxyl) phthrlrtr l svno Dtrthylhexyl phttmlrtr 117.11-7 
Oroodichlororthw n-27-4 
8roaform l syn.* Trlknthrn n-23-2 
&awl *SW.* n-Wtyl cllcdol 71-36.3 

Iutyl bnzyl phthrlrto 
Carbon dlsulf16 
Carbpn trtrlchlorib *syn.* Totruhlorwthum 
p-ChlororniLin 
Chlorobrruw 

aS-a-7 
7%U-0 
56-23-J 

la-47-6 
lO&W-7 

p-chloro-rcrol 
CR~orodibrarrrthw 

4LorOfoIm 
:Chloro#vwl 
fhloroprm *sm.* 2-Ch(oro-1,3-brtdiw 

s9-SO-7 
124-48.1 
67-66-3 
W-57-8 

126-W-8 

hw 
XL P)L IX 

x x x 

X X 

X 

X 

x x 

x x 
X 
X 

x x x 
x x x 
x 1 xi 

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 

lE*S 2E 0 X-1 lE-2 
%*l SE-3 Q-1 It-1 
1E+3 bE 0 lg.1 ?E-1 
SE+2 2~.1 e-1 lE-1 

14 bE 0 X-l lE-2 

3E*2 W-1 SE-3 SE-3 
I-1 SE-6 lE-1 la-1 

If 0 Y-S SE-S SE-3 
n 0 3E-4 SE-3 SE-3 
lE+2 61-3 n-1 It-2 

2E-1 lE-5 3E-1 lE-2 
2E-1 lE-S W-3 lE-b 
zt*l SE-3 SE-3 SE-3 
x-3 a-7 ZE 0 R-2 
u-1 t-5 X-l lt-2 

M-1 2E-5 1E-2 2E-1 
14 u-3 x-1 1E.2 
6E4 U-3 lE-2 I-b 
Y-2 2E-4 x-1 lE-2 
61-2 2f-b 2E-2 2f-b 

2E-4 lE-8 W 0 SE-2 
lE+3 lE+l IK-1 2E-2 
U-1 Z-6 lE-1 lt-1 

H-1 Y-5 X-l lE-2 
U-1 R-5 3E-1 SE-3 

lE*3 lt 0 X-l ?E-2 
SE*1 X-3 X-l IE-2 
lE*3 B-1 SE-3 SE-J 
#*I LE.3 SE.3 SE-3 
lE+S 4 0 PE-1 ?E-1 

103 n a X-l lE-2 
It+3 4E 0 1E-1 lE-1 
72 0 W-3 SE-3 SE-3 
3E*2 lE-1 n-1 2E-2 
lE+3 lE-1 SE-3 SE-3 

lE+3 a-1 X.1 It-2 
lE*3 R-1 SE-3 SE-3 

lE+2 M-3 SE-3 SE-3 
bE*2 z-1 51-l lE-2 
lE+3 n-1 SE-3 SE-S 

%GaEfTED 
*THw 

a270 

a&Q 

824a 

PLO l 

am 

624Q* 

a260 ’ 
@co ’ 
a240 
8270 

wo 
8310 

82m (a2CO) 
e2lu 
a27u 

a310 
szm 
8310 
R270 
6310 

8120 /I 
om 
a260 (a2401 
8270 
8270(r) 8110(* 

a270 

8270 
62m (PbO) 
02260 (8240) 
a2CQ 

6270 
82bo l 

a260 (PLO) 

a27u 

a26Q (82b01 

8270 
a260 (8260) 
82m 
am 
a260 
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WLATILES 4 tOlIW.ATILES 

~i&nxIr,hlmthrww 
Ji-n-My1 #lthrlrt8 . 
~-o~chlorobrruau 
J-Dichlorobum 
3,3'-Ofchlorakntidin 

~Ichlorodifluorolthw 
i,l-Dichlororthmo 
c,l-Oichlororthme 
1,2yDkhlor~thme 
:,l-Okhloroethylw 

/ 'r-1,2-Okhkwthylw 

rr-1,2-Dfchlororthylw 
2,c-oichlW~w~ 

1,2-0ichloraprc+sm 
1 ,S-Dichlorogropm 

Yietkyl plthxlxte 
~i~thylrtitbstrrol 
J,3'-Oirthwidin *xyn.* Dimiridin 

Jirthylrin *So.* DW 
',l2-Dlrthy~bruCxlmthf8~w 

3,3'-Oirthylbmxidin l syn.* o-Tolidin 
2.4.Oirthyiphwl 
>irthyl pkthabto 
1,3+inftrobaum l sym.* *Dfnitrdauw 

?,b-Binitrophwl 

?,i-Oinitrotolun 

!,6-Dinitrotolun 
>i.n-atyl phthrhto 
l,i-Oioxur 
liph~lritu 

121.lb.2 

w-20-2 
117-Y-Q 
m-91-1 
122-39-b 

122-66-7 
lW-D9-8 

1;2-Oiphrrylhjdrorim 
/' ~chlofdr*in 

thexWhwI l Sy+ EtWw glycol -thy\ l thof 110-80-s 
. thy1 uotato 141.n-6 
Ethylbmrxfw loo-bl-1 

w no. 

218-01-9 
211-01-9 

1319-n-3 

W-P-8 
53-70-s 

53-10-3 
U-7b-2 

95-W-l 
106-46-7 
91-%-l 

n-n-r 
A-Y-3 
n-s-3 

107-06-2 
n-m 

W-59-2 
1%-60-S 
!20-Q-2 
78-87-S 

%2-75-6 

84-66-2 
%-53-l 

119-W-b 

1214-3 
57-W-6 

119-93-7 
lOS-67-9 
131-11-3 

w-65-0 
51.zb-s 

APP 
ICL WL 1x 

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 

ww IWI un 
gOIL WTER toIL 

Wkg Wl Wfg 

u 0 22-b x-1 
4 0 72-b lE-1 

1E*3 tL 0 W-1 

lE+J lg 0 SE-3 
lt-2 ZE-7 3L-1 

lt-2 n-7 tt-2 

1E+J LL 0 U-1 
lE*3 M-1 (E-2 
301 7.SE-2 SE-3 
a 0 I-5 u-1 

lE*S R 0 SE-3 
I 0 bE-b SE-3 
sr: 0 bE-b n-4 

I 0 SE-3 SE-3 
1E 0 7E-3 SE-3 

a+2 B-2 SE-3 
If+3 lE-1 SE-3 
zE+l lE-1 3E.1 
lE*l X-3 SE-3 
SE*1 lE-2 ?E-2 

lE*3 301 R-l 

lE-3 n-8 R-l 
SE+1 1-3 3E 0 
2E+2 R-2 ?E-1 
x-2 lE-6 R-l 

a-2 U-6 SE-1 
bE*2 a-2 R-1 
lE*3 U+2 3E-1 
CT 0 4.f.J X-l 
2w2 n-2 2E 0 

lt 0 SE-5 R-l 
1E 0 SE-S 3g-1 
lE*J 6R-1 X-1 

6E*l X-3 ?E-1 
lE+S 9E-1 n-1 

R-1 U-5 X-l 
7E*l 4-3 lE-l 
lE+f lE'1 It 0 
lE+S 3E4 lE-1 
lE*S n-1 SE-3 

mL 

YITER WCCEStED 
s/i *LTHw 

ft.2 a70 
2E-3 a310 

lE-2 8270 
SE-S 62bO 
lE-2 8270 

38-r g310 
lE-2 8270 

lE-2 8260 t8270, 
SE-3 dzbo (8270, 
lE-2 8270 

w-3 0260 (8240) 
SE-3 U6O tUO) 
n-r 8a21 
SE-3 8260 (P(o) 

w-5 u2M a2bo) 

SE-3 a260 (8240) 
SE-3 PW (8240) 
18-t 82210 
w-3 8260 (8240) 
IL-2 PLO 

It-2 WU 
YE-2 827'0 
If-1 82m 

IE-1 040 
YE-2 U7U 

VE-2 6270 
It-2 827U 
91-2 82m 
2g-2 8270 
w-2 mu 

lt-2 82to 
lE-2 8270 
lt-2 8270 
?E-1 8260 . 
lE-2 6270 

lE-2 82m 
lt-1 do10 l 

It0 6260. 
11-l g22Lo 
SE-3 8264 (8240) 
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nexuhlor~we 
tiua&lorobtdirrr 

HuuhLorocycl~tdi~ 
We&uhtororthrr 
nuuh\or*w 

lmamotl.2,S-tQWtsnr 
dmot1,2,3-cdl-cQWtm8 

,robJtyl rlcohol 
lrqhorm 
whurylmitriI8 

Hethwl 
iwthyl brai& *wt.* Ir-thw 
Uethyl chtorida *sm.* Chhlorwthw 
Mothylmr braib 'SF.* DibrarPrrthnr 
rthytw chlorib %yn.' Dichlororthw 

S-Methylchlomthrw 
Nethyl ethyl htau l tin.* 2-krtmmm 

‘&thy\ irobrtyt ketw ‘syn. b-lwhyl-2-pmtmmm 
Uethyl rthurylrte 
rrpkthalm 

Ua#tthalm 
MitrcWrum 
Z-WI traprapam 
la-Nitrosodi-n-My\rin 
r-witrfmodirthy\rinr 

u~uitrordirthytrlfu 
r-ritroeodiphenytmina 
*-witroad-n-peopwl~ifm 

Ititrar~rhylrthylumirr 
r-Nltroa~roLldirm 

mATILES L SEHIVOUTILES 

us Ia. 

60-29-t 
97-43-2 

106-93-i 

206-U-O 

M-73-7 

u-73-7 
JO-00.0 
61-16-I 

110-00-9 
118-74-1 

116.7b-1 

87-66-3 
TI-47-i 
67-R-l 

10-30-4 

193-39-s 
193-39-S 
m-ID-1 
78.59-l 

12h-96.7 

67-54-l 
74-83-9 

74-87.3 
74-%-S 

73-w-2 

%-49-S 

mm-3 
108.10.1 

80-62-L 
91-20-3 

91-20-3 

m-93-3 
w-u-9 

924-16-3 
ss-18-S 

62-n-9 
M-30-6 

421-46-7 
10595-95-6 

930-53-2 

AP? 

TCL WL 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 

Hw WRU PQL WL 
WL UATLR SOIL UAfER 
g/b g/l Wks Wl 

lE*3 zE+l N-1 x-1 
x*3 3E 0 SE-3 H-3 

a-s SE-S SE-3 x-i 
103 lt 0 M-l lE.2 
44 a-3 JE-1 lE-2 

401 Z-3 'IL-1 2E-3 
lE+f lt-3 42 lE-2 
It*3 7Wl 8-l 2E-1 
6E*l U-2 IE-1 x-1 
Y+l lt-3 W-l 12.2 

&*l 18-f X-2 52-b 
PL 0 ii-4 Se-3 SE-5 

3E*2 W-2 X-1 lE-2 
SW x-3 H-l It-2 

a*1 a-2 e-1 w-2 

48 0 a-4 SE-I N-2 
u 0 a-4 3E-2 U-I 
If+3 lE+l W-1 lE-1 

mt PIE.3 X-l ft.2 

a 0 u-3 x-2 x.2 

lE*f 2Hl X-B x-1 

lE*t SE-2 U-2 lE-2 
SE4 x.3 s-2 s-2 
a+2 a-1 SE-3 SE-3 
ml SE-3 SE-3 SE-3 

n-2 u-4 n-1 12-t 
lE*3 2E 0 l&?-l 12-l 

lE*S 22 0 12-l lt-1 

IL*5 X 0 X-2 32-2 
X*2 w-1 s-1 rr-2 

x+2 .1&l w-3 SE-3 
b&l Z-2 X-1 lE-2 
R-2 M-6 lt-1 W-1 
lt-1 a-6 R-1 If-2 
SE-3 a-7 7E-1 a-2 

If-2 R-7 It-1 It-2 
lE*2 7E-3 X-l lE-2 
It-1 SE-6 1-l lt-2 
Y-2 zc-6 7E-1 lf-2 
X-l a-s 1E 0 U-2 

SLGOESTED 
NEYTmr, 

PLO 

E240 
0011 

am 
a270 

a310 
8315(w) l / 
801s ' 
a&o 
am 

alto 
8260 (8120) 
a270 
a2m 
a270 

a270 
6310 
a2bO l 

6270 

a240 l 

PLO 

a2a (8240) 
a260 WC01 
a260 WOO) 
a240 

a270 
a260 
a27u 
82w 

8270 
a27u 
a270 
cum 
8270 
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Hubmws cmsTInJEYt 

Pmt~hlorcbonxw 
rmtuhlorogtwl ‘8vL. PC? 

Phmthrw 
Mmthrw 

Phm1 

p=Phanylwdirin 

Phthalic Wbdridr 
2.Picolirm 

pvrw 
Wridinr 

styrw 
sryrw 
1,2,4,S=TrtruhlorQkMw 
l,l,l,t-T*tmchloroothmm 
1,1,2,2-Totruhloreothmm 

1,1,2,2 Trtruhloroothrr 
truhloroothytrrr %yn.* Pwchlor#thylm 

', .,3,4,6-Trtrachloro@mW 
lblwrlm 
2.4.Tolwmdlrin 

2.6.lolwmdirin 
Tolwm diirocyrute 
o-to~uidin 
p-Toluidin 
1,2,&-Trich~orabuuem 

l,l,l-Trichlorooth~ 
l,l,t-Trichloroothur 
trichloroothylw 
lrichlorofluorolrthvr 
2,4,S=Trlchlor~anol 

2,4,6-Tri&loro#uml 
1,2,3=Trichloropco 
l,l,2-Trichloro-1,2,2-trif~uorort~ 
qm-Trinitrobnza l rye 1,3,S=Trinitrabnzw 
Vinyl chlor(dr 

Vtyi ch\ori& 
xytw (total) 

VOUTILEL I SEMIUXATILES 

USNO. 

606-93-s 
87-U-S 
W-01-8 
8S-01-8 

lOn-95-2 

106-50-3 

M-U-O 
109.06-8 
129-00-0 
110-M-l 

100-42-s 
lOot42-s 
%-%-3 

630-20-6 
w-34-s 

W-344 
127-18-4 

W-90-t 
lo-a-3 

9560-7 

823-40-s 
26471-62-s 

%-SJ-4 
106-49-O 
12s62-l 

71-b-6 
w-w-s 
w-01-4 
7569;4 
9%%-4 

a&06-2 
96-18-4 
N-13-1 
w-31-4 
n-01-4 

7S-01-4 
1330-20-T 

h?P 

TCL PPL 1x 

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 

6Ei+l x-2 R-l 1E-2 8270 
lE*f 2E-1 ZL 0 SE-2 8270 
LE+l 2f-3 X-1 If-2 Pto 

Lc*l 2E-3 SE-1 6E-3 8310 
lE*f 2E+l X-1 lt-2 8270 

SE+2 22-l 3E-1 

lE*f zL*l X 0 

1E+3 ZE 0 SE-3 
lE+J 1E 0 R-l 
a+1 U-2 SE-3 

lE+3 SE-3 SE-3 
lE+3 SE-3 lE-4 
2Wl tt-2 X-1 
%+1 It-3 SE-3 
Lt 0 t-4 SE-3 

4E 0 a-4 lE-6 

a+2 SE-3 H-3 
lE*3 1L 0 H-l 

103 a4 SE-3 
a 0 9E-s X-l 

lE+3 6E 0 n-1 
lE+3 7E-1 SE-1 
38 0 lE-4 Y-l 
4E a a-4 3&-l 

lE*S 9E-3 x-1 

lE+3 ZE-1 SE-3 SE-3 8260 (8240) 
lE*l SE-3 H-5 SE-3 8260 a2401 
7E*l SE-3 SE-3 se-3 a260 Ca240) 
It*3 lE*l SE-3 SE-3 a260 a240) 
lE+l 4E 0 a 0 SE-2 urn 

U*l x-3 M-1 

SE*2 a-1 SE-3 
lE*3 lE*J SE-3 
it 0 a-f- A-1 
SE 0 Z-3 It-2 

SE 0 a-3 a-4 
lE+3 lE+l SE-3 

lt-2 
lE-1 

SE-3 
lE-2 
H-3 

SE-3 
It-4 

lt-2 
SE-3 
SE-3 

lt-4 

w-s 
It-2 

SE-J 
lE-2 

2E-2 
lE-2 
lE*2 
lE-2 
lE-2 

If-2 
SE-3 
u-3 
lE-2 
lE-2 

a-4 
SE-3 

8270 

8270 13 
8240 
8270 
8260 

840 
(Iotl 
a270 

8268 ww 
82M a2LQ) 

8310 
8260 <iwo) 
PW 
8260 (8240) 
a270 

a270 
a270 14 
a2m 
82TD 

a260 cszm, 

82m WCO) 
a260 
urn 
a240 

6021 
8260 a240) 
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nrw - walth-bnd m&or. 

WL - PrutiCIl mtftatian limit. 

1 - Bmrorrichlorib is hydrolytically wtrbtr. tilyrr for brnxoic acid. 

2 - Nothod mt currently wrilrblr for soil uulysir.. 

3 - MtRalic ulh~ida is hydrolytically vrtrblr. Analyze for phthdie acid. 

4 - Tote diirccywte is hflrolyticrlly uutablr. *nrlyxr for tO(w dirin. 

l - tndicatm cwtitwnt should be ~aly2ed by direct injection for wly3iS of water sapla. 
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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- 
43258) or pollutant categories and the method(s) by which each must (by 
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, 1984 
Federal Register, several methods are listed involving GC. Typically, 
in paragraph 8.1.2, these methods allow the analyst “certain options, n 
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 7.1 
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 f6.r 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 CC/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 confrol 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 1, 1987) 

Munod’ 

I 
I 

eumu. I 
1 cz&mlm (Iw) l-wmna pa 100 m .............. .. MPH. 5 W. 3 Mutmnl: or. ramnOr- Nu IMF) 6, sngu 410. .... i p. ~32.. .... / W ........ ..... ~ ........... .I 

! p. 124.. .... i m.. ................ I__. ............... , S-olJ$4-77 
2 GlMurmItPc4ltn -o(Ma*w ryroIpN ,mm .MW.5hlm.7aMml..... ............................. .. P.132.. ...... sfxc ........... j.. ........... . 
3 CoMam Ilow. numrprtmrm. .. INN. 5 -. 3 d*rbon: (x. MF . smq+a 41.p of mm 41~ ... P 114 ..... QoaA .................. ...... . 

P lot?. ..... . 9091 ...................... 
4 ck4loml llaml n w- o(ctllomu. -pr1CQlW ,MPt4.5hitm.Munm:wMFrrr(h~ ............................ !a: 114 m ... ...... ../ ...................... . e-wz5-‘7 

P 111 .... 909(*-*.5ct . ..I.. ...................... 
5 Fad rmotaocv. - DI loo ml ...... .. MIW. 5 M. 3 Hu00n: MF ‘, 01. @ata cam 

i 

.......... ................... 

......... 

. P. 130.. 

I 

QlOA ............ 1.. ................ ,I 
/p I36 ........................................................................................... j 9108 ........ I...... .............. . 80055-77 * / 

p 143 ........................................................................ ............ i Oloc. ....... 1 ..................... . ................. . 
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/’ Table 7.2. List of approved inorganic test procedures 
(40 CFR, Part 136, July 1, 1987) 

Rolrrmmo Wacnad No. or Pago) 

Por8mnor ana Umrs MarlId 
EC4 
1979 

sm. 
MUhda 
I ml Ed. ASTM USGS 0ln.r 

I. AclelIv. am CICOI 
mg/L 

2. 4ltrlm~~. 8s CaCOs 
mg/L 

3. Alummum-Totala 
me/L 

4 Ammonm III NJ. 
mg/L 

6. Artwllc-TorrP. 
mg/L 

7. 8wcum-TotaP. 
mg/L 

6. BwvHium-Tot8l~. 
mg/L 

9. Bmchemrd oxygen 
dommd (BOOJ. 
mg/L 

10. Boron--Tor8l. mg/L 

1. Bromtda. mg/L Titramewc. 320.1 01246.62fCl I- 1125-M D.su’ 

Elmromnric ond potnc 
or Dllond~hm~loln 
and potnt. 305.1 

Elrcrrometrtc or 
cdormowc rctrrtlon 
to DH 4.5. manud. or 

Aufomrtad. 
310.1 
310.2 

OigonlonJ foflowd k 
M direct 8sow8wn. 202.1 
M furnum. 202.2 
Inductwetv C0UDI.d 

plasma or 
Colortmwrs IErlcnromo - 

Mmual disttllatlon (at pH 
93. fdlowea bv 

Nerrtorczwlon. 
fitrn~n. 
Eloctro6s. 
Autom8td DhwWIa 01 
Automrced olmrodo. 

, AA dwoa l sw8tton. 
M furn8n. of 
lnductnmly couokd 
D&WI8 

Oigostlod fdlomd by 
M g8UOUS nydr?dO. 
AA furnna. 
Inductnm~ couplad 
Dl8Sm8. Of 
Cobr~motr~ fSOOCl 

OigasuonJ Wowd by 
AA dlfoct 8sQlr8tlon. 

M furnna. or 
lndunwol~ cou~lod 
DIJSWU 

Digamon~ fdlwroa W 
M dirau l sotr8tton. 
M furn8co. 
lndlJc!lvol~ COUPled 
DIISN. or 

350.2 417A 
350.2 4178 
350.2 417D 
350.3 417E or F 
350.1 41x 

201.1 
204.2 

206.5 
206.3 
206.2 

206.4 

208.1 
206.2 

210.1 
210.2 

303A 
3O4 

303E 
304 

3079 

30% 
3O4 

303c 
304 

309s 

507 

L(yA 

Cokwtmotnc t8lummon). - 

D~uotvmd 
Oxygen Oov4wm. as.1 

Cotorlmetric feurcumml. 212.3 
or halJalV0~ C0UDI.d 

Dl8Sm8. 

uw8l 01067.621E1 

403 01067-92161 

303c 
3O4 

3O68 

0,:26-79(A) 1.3520.94 

D1426-79(O) 
01426-79(C) 

029724UBl I-3062.94 

02972.9UA) l-3060-94 

03654*-W& l-3095.94 

I- 103~64 
l-2030-64 

i-3051-64 

I-4523-M 

1.3064-64 

-- 

1.1676.79~ 

l-31 12-64 

33.014, 

2o0.71 

33.06F 
33.067 , 

Nom 6 

200.7’ 

200.74 

200.7. 

200.7. 

33.019. 0.17’ 

200.7 
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Table 7.2. (continued) 

Aalrmco ~fbtotnod NO. or P89.1 

Perrmrta snd Unua Mnnod 
EPA 
1979 

Std. 
Motnods 
ldtn Ed. ASTM USGS’ otllU 

12. Crdmwm--Totrl*. 
mg/L 

Otgesnod fdlomd bv 
M dtroct l so~rot~on. 213.1 

213.2 

03557.84fA a II f-31 35-84 or 33.069’. D.37’ 

03557.84x1 

t-31 36-84 

2w.r 

303A or 8 

304 

3108 

215.1 303* 05 11.8481 

215.2 3llC 051 l-WA1 

507l5.0.6l 

410.1; 
410.2. a 
410.3 

508A 01252.83 

410.4 

325.3 

325.1. a 
325.2 

407A 
4078 

4070 

0512.81f8) 
D512-81(A) 
0512-81(C) 

330.1 
330.3 

01253.76fA) 
01253.7Q8) 
Plfi 18.3 

330.2 1088 
330.4 4080 
330.5 r08E 

- 

218.4 3030 

218.1 

2163 
218.2 

&A 

3036 
304 

01687.840) l-3236-64 33.084, 

3126 01687.B*(A) 

M furn8tr. 
Inductwotv coupled 
Dtrsmr. 
V0lt8m01rv~9 or 
Colorimotrtc fDithaon0~. 

13. Caletum-lorrl~. 
mg/L 

D~gosuonJ followed k 
M dtrut 8sgtrst~on. 
Inducttvorv cougtod 
DlaSm8. or 
Titrtmotre (EDTAb. 

l-31 52-84 

11 Carbon8c~ous 860. 
chomtcrl oxvgon 
domrnd (CBOOd. 
mg/L” 

15. Chomtc8l owgon 
drmsnd ICOOI. 
mg/L 

Oiuolwd Oxygen 
0oorot10n wn 
nnriftcrt~on mhbtor. 

Titrrmanc or. I-3560-84-a 
l-3562-84 

33.034’. D.17 

I-3561 -84 Norn12or13 

l-l 183-W 
l-l 184-84 
I- 118744 
l-21 87-94 

33.067’ 

Smxrophotomnnc. 
mrnurl or 8utomrtrd. 

16. Chlondo. mg/L Titrtmetric fsilvor nnrrtr) 
or IMarcurn nctrrtrl. a 

Calorimartc. mrnu8f a 
Automrtsd 
(frrrtcy8nrdof. 

Titrimotrtc 
Ampaomotnc direct- 
5tJrch snd gotnt dtroct. 

Back tttrrtmn oitha 
end pomP. a 
OPD-FAS; 

Swctroohotomotn~ OPO. 
or Elonrodo. 

0.45 mtcron fiftrltlon 
followed w 

M ChO~8tlOn-OXtt8CtlOn. 
or CoJorimartc 
~D~feonvfc8rb8z~dof. 

17. Chlortno--Tot81 
rcsiou8l. mg/L 

Note 15 
18. Chromtum VI 

d~ssotwd. mg/L 
I-1 232-84 

l-l 230-84 3078’* 

19. ChrOmwm-Tot8I’. 
mg/L 

Dtgerrton~ fotlowed bv 
bd dmct 8Splr8tlOn. 
AA cnel8tton- 
l xtr8ctlon. 
M furnrcc. 
Inducuv*lv cougled 
Dl8SlTl8. Or 
Colortmofr4c 
fO~gnatvtcrrb~ztdrf. 

- . 

I 

303Aor8 03558-84AwOI I-3239.Mar 
l-32*0-84 

30) 

200.7. 

20. CObat--TOtrta. mg/L ObgoStiona folluw~ by 
M dirul rsgirrtron. 

AA furnace. a 
Induct~wlv couolod 
plasm8 

p.3Y 219.1 

219.2 

’ 20a.7. 
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Table 7.2. (continued) 

Paf8maw on0 Unfrr MOlhOd 

EPA 
1979 

std. 
MowIda 
16th Ed. ASTM USGS’ OthW 

2 1. Color. platmum coban Coior~motrcc UOMI). or 110.1 
110.2 
110.3 

220.1 

220.2 

335.2 
335.3 

33s. 1 

340.2 

Nom 17 2040 - 
204A - I. t 2%.84 
2048 - 

3031r or E 01688.WO or LJ I-3270-84 or 
I-3271.84 

unft8 or donmona 
w8valonqfh. hua. 
lumtnanca. ourny. 

22. Copow-Tocar~, 

(P4tmum cobafil. or 
Spmroonaofnarcc 

oigrrclod fdlowaa bv 
M diran a804rouon. 

M turnrco. 
lnducuvafy co~~lod 

OIUU. 
Colorflmtrlc 
INoauwotnot. or 
10fcfnchonuwol. 

ma/L 33.089. DAY 

200.7. 

Nocr 16 

p.22r 

304 

3136 01688-W) 

4120 
412c 

4120 0203b82IAt 
02036dZlAJ 

412F 02036-82fE~ 

30.1 

340.3 

413A 

4138 

413c 

413E 

l-4327-84 

231.1 303A 
231.2 304 

130.1 
130.2 3148 01126-60 I- 1338.84 

156.1 423 0129%84A w I) blJ86-84 

235.1 303A 
235.2 304 

-- 

23. CVJ~liYO--TOfll. 

mg/L 

Manurl dinlllarton w11h 
MgCh fdlowod by 

Titrtmotnc, or 
SoaarooA0t0momc. 

mwwl w 
Amoau1oa. ” 

Mmud diatillalton with 
Mgclr MM & 
tftr~marfc w 
soumokaomomc 

Manual dhtrllarton* 
iollowod lw 

Eloccr~. rnwud or 
AlJtomrtaa, 

Colormatrw LSPAONSt. 

a4 trwttirmaMbklo 
cnbrinatmn. mq/L 

‘\ 

25. Flwndo--Total. 
mg/L 

or Aulomatd 
comdo~om. 

33.0622 

26 Gold-ToraP. mg/L 

27. Hardnea-loral. as 
tacos mg/L 

OlgemonJ Idlowed & 
AA dtroct l sowamn. w 
AA furnua. 

Automrtod eolorimorra. 
Tmmrrru (EDT&. or 
Ca OIUS Mg @s thwr 
urbonarar. k fndumva~ 
souplod prarmr w M 
dirut 8sowawn. ISoa 
Pwamotrs 13 and 33.) 

28. 

29. 

30. 

nvarogon ton 

font. on unns 
Ekeromorrtc. 
mmsuroment. or 
Auromalrd l bmrode. 

33.0&v 

Nom 20 

D~orwn’ fdIow.d & 
M dfrut l sptrrtmn. or 
M furnua. 

Oi!Jortfon’ fdlowod by 
M dfraa mowanon. 
M furnuo. 
Induc!lW~ souolod 

OhSlM. w 

Colorfmocrw 
(Ph~runttwdmo). 

236.1 303A w 8 01068~WC w OJ I-3381-M 
236.2 304 

33.w 

200.7’ 

3158 01068-uu) L Naa 21 
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Table 7.2. (continued) 

Aofmna IMetnad No. or Pago) 

Parrmaw rnd Untn Momed 
EPA 
1979 

Std. 
Mothoda 
16th Ed ASTM USGS’ Other 

32 

33. 

34 

Kmldehl mrrogon- 
Total. Ias Hi. mg/L 

bgostrcn end dlscrllotton 
f 0ll0woa av 

titrnlorc. 
Noralorlzsuon. 
Elmrude. 
Automated phonsm 
Samt-wtomrted block 
dtgoswr. w 
Potmaometrtc. 

351 3 42OAor8 0359GlYAl 

351 3 
351 3 
361.3 
351.1 

4170 
4178 
417EorF 

03590.84AI 
03590.84A) 

33.05 11 

l-455 l-78’ 

351.2 
11.4 

03590-84At 
03590-BUA) 

239 I 303A w 8 
239.2 304 

03559.85dA w 8I l-3399-84 33.089 

3168 
03559.85X1 

200.7' 

242.1 303A D511~84W I.WI.84 33.089 

3188 0511.77(A) 
200.7. 

243.1 M3Aor8 
243.2 304 

0858.848orCI l-3454-84 33.069 " 

3198 D858-84(A) 

200.7. 

33.126x 
Note 22 

35 Mercurv-Total’. Cold vagor. manual or 245.1 
mg/L Automated. 245.2 

303F 03223-W l-346254 33.095' 

246.1 303c 
246.2 304 

1-3490-84 

200.7' 

Lead-TotalJ. mg/L Digesticn~ follcwW bv 
AA dtrecl ssplration. 
AA furnacr. 
Inductlwtiv coupled 
plrsma. 
Voltrmorry~O, or 
Colortmrtric ~D~tnmonol. 

Magneswm-Total’. 
mg/L 

DIgestton follcvved 8v 
M dlron l solrauon, 
Inductlwlv couoled 
plum*. w 
Grwmotnc 

Dtgesrmn’ followed bv 
AA dtrea aaptrmon, 
AA furnaco. 
Inducnvelv coupled 
pluma. 01 
Color~merre 
(Porsulfatrt. or 
(Ponodatr) 

D~gertton~ tdlowed bv 
M dwsci l sptrrfmn. 
AA furnacr. or 
lnducttvelv coupled 
plasma. 

DIgestIon* fdlowed bv 
M dtrecl l s~wrtmn. 
M furnur. 
Inductiwlv coupled 
plasma. 01 
Colorimotrtc 
[Hoptocimob. 

Colerimovlc @rueme 
rulfrlel w 
Nitrate-nrrrirr N mtnus 
Nmre ti (See peremeterr 
39 8nd*4L 

248.1 JOJAw 01886-8YCorOl 14498.84 
249.2 304 

3218 - 

352.1 0982.71 

Manganese-total,. 
q/L 

36. Molybdenum- 
Totala. mg/L 

37. Nlckeb-TotalJ. 
mg/L 

200.7' 

38. Nwrte (as N). mg/L 33.063'. 419D’r. 
p.28' 

Cadmwm rechmlon. 
M8nurl w 
AutomaId. or 

Automafed lydrazme. 

363.3 
353.2 
353.1 

418C 03867.85(B) - 
418F D3887.85(A) 1.454544 
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Table 7.2. (continued) 

Reforonco (Metha No. or Pagal 

Poramotu and Unm Mornod 
EPA 
1979 

Std. 
Methe 
16th Ed. ASTM USGS’ ottlar 

40. Wilma lu NL m/L Soem?oohaormtru. 
Manual or 
Autonuted 

Io~uolluclonl. 

418 0125487 Not. 24 354.1 

413.1 

I454044 

Grmmatru ~ranamn~. SOU 

Comburtton or ortitwn. 415.1 505 02579.85tA or aI 33.044’. p.4*3 

Total KioWhl N 
(Parameter 31 I mmur 
rmmonu N 
fPsrameur 4 I 

Ascorbe uld metitd. 
Automatad or 
Manual 8tngM magent 
or Manual two urgent 

366.1 
365.2 
366.3 

42SG 
424F D6&82IA, 

I-4601 -84 33.116’ 
33.111’ 

Oi~m~onJ fdbmd by 
M dmu l sptrstmn. 01 
M furnur. 

252.1 30X 
252.2 304 

Winkkr wide 
mo6lhaItonJ. of 
Llmrodo. 

360.2 4218 
380.1 421F 

088681IcI I-1 578-78’ 
I-l 576-78* 

33.026s 

O~ntton~ followad b 
M dtrect aspwalton. or 
M furnace. 

253.1 
253.2 

Manual distitlarlon~~ 
followad w 

Colorimewc (4Mg 
msnurl. or 
AutomauP. 

420.1 01783.8UA or 8) 

&SST 
p.S28* 

Nat. 28 

420.1 
420.2 

Note 26 

PMaphorus Gar+qutd 
Iekmentsl~ mg/L chromnagrsphv Nou 27 

Persulfate digostmn 
fdbmd & 

Manual or 

365.2 

Automated ucerbu 
ud reduamn. or 
Semi-automated b(oct 
dlgestor. 

365.2 or 
366.3 
366.1 

424CM) 

424F 

424G 

0515.82(A) 

33.1112 

l-4600-84 33.llW 

365.4 

Oqestmd falkwed & 
M direct 8sow8tlon. 01 
M ~wneea. 

256.1 3G3A 
255.2 3ca 

Oqutmn fdlowod k 
M daroa rapsawn. 
lndua~w~ cwplod 
plasma 
Flame photornotru, or 
Colormwrtc 
Obdtwwtramt. 

268.1 303A I-363G.84 33.163, 

3228 01428.82U) 
200.7. 

31711’0 

41. Oil and gfrwo- 
Total racomabk 
mg/L 

Orgamc cueon- 
Total CTOCL mg/L 

Orgsfwc nwogon 
Ias WI mg/L 

42. 

43. 

44 Onhoohouhere 
(es PI. mg/L 

46. Osmtum-Tads. 
rnQ/L 

46. Oxvfpn. dissofvad. 
w/L 

47. 

48. 

Palladium-Totrl~. 
mg/L 

Phenols. mg/L 

49. 

50 Phosphorus-Total. 
W/L 

61. 

52. 

Platinum-TotalJ. 
mg/L 

Potrrscum-rorriJ. 
mg/L 



Table 7.2. (continued) 

Roferenco w*tnod No. or PwJ.1 

Plrrm0P.r 4nd unua Mothgd 

04 Rosldue-fllIerrola. 
mg/L 

55. R*r~auo-nonf~ltu- 
sole. 1TSSJ. ma/L 

Sb. Resll¶uo-senruMo. 
mg/L 

59 Rho&urn--TotrP. 
q/L 

59. Rurhomum--To&. 
mg/L 

60. Selrnwm--TotaP. 
mg/L 

61. Sdlca-olstorvocf. 
mg4 

62. Silwr-Total”. 
mg/L 

63 

64. 

65. 

Sodurn--TotrlJ. 
mg4 

Specific conductmc~. 
mrcromhoskm I! 
25T 

SUlf~lO Iat SOJ. 
mg4 

Grrvtmorne 103.10SeC. 160.3 209A 

Grwmetnc. 180°C. 160.1 2098 

trev~metnc 10%10SC 
post bwmmg d rrrldue. 

Vor~moirtc rlmnoff cono~ 
or grrvtmerrrc 

Grrvtmatrtc. 55ffC. 

olgwlooJ followoa ov 
&A duoa l wcratton. or 
AA furnrcr. 

OtgrstlonJ fdlovd bv 
AA 61rm rrplrrtion. or 
M furnrce. 

OigesttonJ fdlowd by 
AA furnrcr. 
Indualwlv cou~lod 
plasma. or 
AA gareous hydrtde. 

0.45 mtcron ftlfrrrlon 
followad tq 

Colorimatric. M4nurl or 
Automated IMofvWo- 
slllcrtrl. or 
Inducltwly coupled 
pllSnU. 

OigostlonJ fdlowmf b 
AA dorm ryHr8tton. 
AA f urnua. 
Colorlmotrtc 
IOtthuonM. or 
lnducnwly coupled 
ptaSm8. 

DigrstlonJ fdlowd bv 
AA dorm rrgtraflon. 
lnducttwlv coupld 
plasma. or 
Fiam8 Dhoromrrrcc. 

Whoastone bradgo. 

Automated cdor~motr~e 
(barturn enloramlato~. 
Gravnnetrr or 
Turbd~metrtc. 

16G.2 

160.5 

160.4 

265.1 30s 
265.2 301 

267.1 303A 
207.2 304 

270.2 701 

270.3 30X 

370.1 

272.1 303Aof8 
272.2 30, 

273.1 303A 

120.1 

375.1 

375.3 
375.4 

3258 

205 

12Uor8 

209C 

20% 

2090 

42x 

03859.84AJ 

08s94a81 

01428.82(M 

01125.82(Y 

051%821A) 33.1241 
051 s-8216) 426cl’ 

~-3750.64 

I- 1750.64 

I-376tM4 

1.37s3-84 

200.74 
t-3687-M 

I.1~84 

I-2700-84 

200.7’ 

l-3720-84 33.089. p.37’ 

3198” 

2C0.1a 

f-3735-84 

I- 1780.84 

33.1or 

200.7’ 

33.002’ 
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Table 7.2. (continued) 

Roforenco fMethod No. or Psgo) 

Poremeter ond Untts Metnod 
EPA 
1979 

Sld. 
Malnoa8 
1 Irh Ed. ASTM 

~- 

Other 

66. Sulfaa ms SL mg/L Titr~motrtc fmamei or 
Color~mo1rce ~motnvma 
bluel. 

67 Sulfite Ias SOJ. Tirrtmetnc ~todme- 
mg/L loam*. 

60. Surfectentr. mg/L Colorimetrte Imothvlene 
MUW. 

69. Tamoemure. T. 

70. Thelhum-TotrtJ. 
mg/L 

71. Tin-ToteI’. mg/L 

72. Titenrum--Tot&. 
mg/L 

’ 73. Turbddity. NTU Noghdomewc. 

74. Venrdium. Totela. 
mg/L 

75. ‘Zinc-ToteI’. mg/L 

Thormometrc. 

OigastlonJ followed by 
AA dwm mowerion. 
AA furnece. or 
Inauc7lwhf coupted 
plasma. 

OtgosrlonJ followed b 
M dtroct osgwmton. or 
M f urnece. 

OigestlonJ followed bv 
ti 6ifUI ,SSDlf 8UOn. OI 

AA furnecn. 

OigesrtonJ lollowd by 
AA direa 8soiretlon. 
M furnecm. 
tndUCIlV.~V COUDbd 
plums. 01 
Colonmofrtc 
(Galhc rcrd). 

OigurmnJ followad bv 
M dwoa rsplrmon. 
M furnue. 
Inducttwlv C0UDi.d 
plosme. or 
Colonmewe 
IDithitono) or 
(Zincon). 

371.1 4270 

376.2 427C 

377.1 42aA 

1.3840.a4 22eA= 

01339.9YCI 

425.1 5128 0233o-82(A) 

170.1 212 Note 31 

279.1 
279.2 

303A 
304 

260.7’ 

282.1 
282.2 

303A 
304 

l-3850-78’ 

203.1 303c 
283.2 304 

190.1 214A 019a9*61 I-3060-84 

296.1 303c 
286.2 304 

3278 

200.7’ 

03373-64(A) 

289.1 303A 01 B 01691 .BUC or 01 I-3900-94 33.ow*p.37@ 
289.2 304 

200.7. 

320C - 
Note 32 

‘“Mofhods for Anrlveis of lnorgenrc Substances in Wetor and Flwref Sedtmente.” U.S. DepeJtmem of the lntormr. U.S. Geofogiol Sum. 
Open-File Ropan 65.495. 1986. unless olhermse strted. 

*“Otficrrl Methods of Anelyscs of the Assoaetton of Official Anelytcef Chomms.” methads manuef. 14th ed. (1995). 
‘For the determmetlon of lolel motels the sample IS not ftlterd before procrssmg. A dlgostlon pcoaduro is required IO solubiliza rur#nded 
meterlet rnd to drstrq poulble orgenlc-metal complexes. Two digenm procdures 8re 91wn in “Methods for Chemccel Anewts oi Wmn 
end Westes. 1979. me Onr (Sectron 4.1 3). IS II wgorour digestion us&n9 nitric actd. A less ngorousd~gmton ustnq mtrtcend hydrahloric l ctda 
fSectron 4.1.4) is preforrrd; howover. tne anrlyst should 00 ummnd tha irw mild 81gosvar1 rnmv not suffkr for rli samph types. 
Pen+rrfy. if l colortmofne procedure IS to bo emproved. tt ts necorsary IO ensure lfut l ll orgene-motellie bon& be broken so thet Me ~1el 
is in l reactaw siato. In thaw sttuatIons. the wgorour digo?lon i8 lo be oroforred makmg cenem &et R no fime does the se-0 go tom 
Samples contemtng Ierge l mountt of org8nlc metonals would l fso benefit bv thls ngorous digeaon. Use of the grephite furneco technique. 
inductively cou~ld plesme. as woli aa determanattons (of anatn elements suck a wsatnc, the nobte matsIs. marcury. solon~um, end 

ttrrmum require I modrfied dlgestlon end rn elf ceses the mochod VWIIO-uo shouf1 be conrufted for spcahc mrtructton end/or u&on& 

NOTE: If the dlgeetmn included in one of lho ofher roorowd references is different then tha rba. the EPA groceduro must br vyd 

Dissolved metels era dmfinod es ihose constctuonrswnich WIN @err through l 0.45 muron mornbrrn filter. Follovwng filtntcan of tM semgfo. 
rho roforonced grU8dura lot to1 l l motels must be lollowd. Samgledlg#silon for dissolved met& mm be ommed for M (direa l s@rlrm or 
grephno lurnace) rnd ICP enewes pro+@& the semplo solution to b rne)*zed meets the folfumng crator#e: 



OC-0001 I-03.08-06/01/92 

53 

Table 7.2. (continued) 

d. ~a 01 on8 had onas and frw of pJrticuIJt0 or su~ponded mrtter followlnq eod~f~crt~on. 

*Tha full test of Mothoa 200.7, “lnbuctwaly Cou~~d Plssmr Atomtc Emt~~ron Sp~ctromotr~c Method for TrJee 5iJmOnt AnJlvelsof Weter sna 
Wo~ur.” I* qwen 4t Aopendtx C ol th18 Psrt 136. 

‘MJnuJl a~st~ilJt~on 4s not reoutred rl comperebrhtv dJt8 on roprosentauw JffluJnt rrmokr sro on comprnvfiloto shwthJt thcspruwnmq 
alsttlletlon stJp I* not neceswrv. nowewf. monu8l o~strll~t~on WIH bo roatrwsd m ~00otvo l y contrawn~rr. 

‘AmmomJ. Automrtoa Elocrrooo Method. InQurtrlJl Motnod Numbmr 379-75 WE. &teJ Fobrorrl 19. 1975. Tuhrucon AutdnrmJr H. 
Twnnccon lndurtrtrl Svsteme. Turvlown. NY. 10591 

The r0Drovod munoa II tnJt c~too m “Momodr tar OotermrnJtlon o( lnorgonlc Subatrncar tn Water 8na Fluvtrl Sod~monrr.“USGS TORI. 
Boot 5..Chrocrr Al (19791. 

*AmerlcJn NJtlonJl Strnarra on Photoqrrpnlc Procorstng Etfluonts. Apr. 2. 1975. Ar81lJMe from ANSI. 1430 5roJdwJv. Now York. NY 
lall8. 
*“SaIectmd Anrlg!cJl Mothoas Approved sna Cited bv thJ UnIted Ststos EnnronmontJl Protmlon Agency.” SupQknont to thJ Fiftoanth 
EdItton of Sr8nd8rd MJcnods for Ihe &JmmJrron ol Warr Jnd WJstJwJru f1990. 

‘The use of normal Jnd d~ffrr8ntiJl puI88 voltrgo rJmm to mnx8JJJ JJnJ#tw Jnd rJJphrtiOn is HeJDtJbtJ. 
“CarbonJcsous bmcnomlcJI orvgon drmrnd (CBOO,) must not ba confus8d wtth th8 tr8dtt~on8l8OD~ t88t whti mJJsurJs “tot81 800.” The 

aaaltlon of the nttrlftcJtton cohlbltor 18 not 8 procJdurJl optton. but must by tnelud~d to ro#)R th8 CEODa p8rJmJtU. A dlschJrgJr whose 
pormtt ropulros rrmtng the trratttonJ( 900, mJv not us8 8 nttr!ficJtton mhaktor tn thy proc8durJ for noOrnnq thJ r88ultJ. Gnlv whmn 8 
etscnJrg8r’s pJrmtt rpecrticJllv stJt8s CBOO, IS rrqu#rJd. an tho permtttn r800ff 6811 urmq tne nftrtticJtlon mhlbttor. 

’ JOIC Chemlc81 Oxvgen Oemena Method. OceJnogrephv InternJt~onJl Corwrrtlan. 512 West Loop, P.O. 9p~2990. Cpllm Stat!-. a7794Q. 
“Chemccal Oxvgon Oomrnd. Method 8000. Hech Hrndbook of WJtrr AnJMt8. 1979. Hrch Chrmtuf Commmw. P.O. (lox 389. Loroirnd. CO 

80537 
‘*The back titrJtlon method will bo uJJ0 to rosoivo controwrw. 
“Orton Resarrcn InstructIon MJnuJI. Ros~durl Chlorme Eloc!rode Mod81 97.70. 1977. Orton RJsJJreh IncorporJtJd. 8*0 MJmortml OrIn. 

Cambrldgo. MA 02139 
’ Vho approved mernoa II thJt c11Jd tn StJndJrd Morhods lor Ma Examm8rron of WJtJr l d WJtrJwrJr. 14th Ed&ton. 1976. 
*7N~t~onal Councrl of tna Pwrr Industry lor Air Jnd StrJJm ImpronmJnt (Inc.) Tuhnu~l Bull8ttn 253. Ouunb~r 1971. 
‘*Copper. ElocmchomJtJ MJthod. Method 8506. HJch Hrndboolr of WJtor AnJivsir 1979. Hrch Chrmiul CpmeJnv, P.O. Box 389. Lovoirnd. 

co 00537. 
“Aftor tno manual d~stlltrtton IS completod thJ JutoJnJiyIor mrnhtdt in EPA Mmthods 335.3 Icrrcud~) 01420.2 lphrnolr) Jfe rtmplifi8d k 

connecrmg the ro+sJmplo line dlroctlv to thJ srmplor. Whrn urtng thr mclnltold utup JhOwI m Method 335.3. Iho buffor 6.2 should k 
'reolacmd wcth tho buffor 7.6 found m Mothad 335.2. 

i”HvarogJn Ion 1pH) Automrtod Etmrodo Mothod. lnaustt#Jl Method Number 37%7SWA. Onokr 1976. TJChnKon Auto-AnJlvrrr 1. 
Tecnntcon lndusrrlrl Svstemo. Tmrrytown. NY 10591. 

“Iron. I, 1 0-Phenrnthroline Morhod. Method 8008. 1990. H8ch ChomlcJ1 CompJy. P.O. lox 389. LonlJnd. CO 60537. 
Z~MJnganesr. Pertodrro Oxiartlon Motnod. Munod 6034. Hack HJndbook d W~rtmwmur Anrlyrtr. 1979. pJgJr 2-l 13 and 2-117. HJch 

ChemccJl Compsnv. LovJlJnd. CO 80537. 
z’Goerl~tz. 0.. Brown. E., “Metho& for Anrlvrts of OrgJnlc Substrnces in WJt8r,“U.S. kdoqtcrl SurvovTJchnbau~of WJtn-ResourcJs Inv, 

book 5. cfi. A3. oaga 4 (1972). 
“Nitrogen. Nlrrlfo. Motnoa 9507. HJch ChomlcJl CompJnv. P 0. Box 399. LowlJnd. CO 90537. 
2sJurt prior to distillrtton. 8dlust the suifuric~rcid-pr8urvJd rrmplo to pH 4 with 1 l 9 NJOW. 
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reaallv soluble m rn 8pueous buffor of sodturn thiosulfrtr JM so&urn hvdroxti to 8 pH ol t 2. Thorrforo, la LmtJ of ulv8r Jbove 1 mg/L 
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Table 1.3. List of approved test procedures for 

nonpesticide organic compounds 
(40 CFR, Part 136, July 1, 1987) 
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_’ Table 7.3. (continued) 
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Table 7.4. List of approved test procedures for pesti‘cidesl 

(40 CFR, Part 136, July 1, 1987) 
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Table 7.4. (continued) 
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Table 7.5. List of approved radiological test procedures 
(40 CFR, Part 136, July 1, 1987) 

*w-rtJw,ppama 
I 

, ...................................... ........................... Fmoulmaa- ccuna ....... ; 9000.. ..... 
z AlocucMapara.6’panr 

j 7031 Dw43-65;pg.75rrdm~ 
.................... ........ ........ t+wm3awascmuwm- ...... -0 

3 ArpcuCourap -, PL’ pu nr .............. ............................. ........ RM nwnw 
M3! DlM3-88ipm 

............................... .! so00 .. 
1 -ala. w pa ma 

7w I D1890-88 1 op. 75 nd 78’ 
............... ........................ .......... ........ . Roocmnv-. .................... .... 703 

5 R-TOW. p pa HI Fwganaw 
; AmamxB 1.. DllwuH 0. 79. 

(,I ................................................... ......... .. CMI .......... .................. ........ 
.................... 

903.0 
j sw.1. ........ 

... ...... 705 Qideo-70 
,b, -4. #’ pa nr ........................................ ....................... sQlal4mn wuua ...................... 706 1 I D3454-78 0. Il. 

rwn*Ilo(r 
‘“Pr4umm-94lor~uRaloumwy 
’ Fanman. U.J m-d 8mm. Eugene. 

n L?wlkmg WIta.” EP*-6al/4-m-o32 (low mm. us Emnnmnw 
“kyc(w-um.u.s ~swwwd~otWuta8nr4.“US 

mm Awmv. Aqw lo#). 

‘TknlMmutanamp.7sm44&8.4~ltu- DQbDOwTWthS~mOdWD 75 -.Sa*llW 
suy. cbm-04 Rwul 7st77 (1976~ 

‘lolAI . 
lmrwmmtit8mmm~~loou 



OC-0001 I-03.08,06/01/92 

59 

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/PCB 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; 
oil 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 X/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 
$riteria to be used for each method shall be documented in the laboratory 
Qh plan or in the site-specific Qh plan. The initial calibration curve 
shall be plotted and the correlation coefficient and response factors 
evaluated. The laboratory shall indicate in the laboratory Qh 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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j.2 DELIVERABLES 

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 charffs plotted per Sect. 4 associated 
with the blank/spikes shall be presented with the data. 

For Level C CC, the method'blanks, blank/spike, surrogates, matrix 
spikes, matrix spike duplicates, duplicates, and initial and continuing 
calibration data shall be reported. Table 7.6 lists 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 Pestfcides/PCB's Analyses, 
R-582-5-5-01, May 28, 1985. 

EPA, Hazardous Site Control Division, Laboratory Data Validation 
Fu'nctional 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 1 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 4. 

For volatiles by GC, a similar format 
will be used as CLP Form 4 for blanks. 

- GCPMS 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. 

Control chart 

Form 1 or Sect. 9 
l/Sample chroma- 
tograms/and mass 
spectra 

Form 2 

Form 3 

Form 4 or Sect. 9 

Form 5 

Form 6 

No Form 

Form 9 

Form 7 

No Form 

Internal Standard Area for Volatiles 
and Semivolatiles. 

Form 8 
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Table 7.6. (continued) 

Method requirements Deliverables 

Organics - For pesticides/PCB data, the CLP Form 9 
(cont'd) 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 for 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. 

I 
Chromatograms of confirmation must be 
provided. 

Mstals - Level C, requirements 

- Sample results with CLP flagging system 

- Initial and continuing calibration 

- Blanks 10% frequency 

- Method blztaken through digestion 
(l/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 GPAA 

- Duplicates (1 per 20 samples will be 
split and digested as separate 

Form 9 

Chromatograms 

Deliverables 

CLP Form 1 or 
Sect. 9 

CLP Form 2, 
Part 1 only 

Form 3 

Form 3 or Sect. 9 

Form 4 

Form 5, Part 1 

Form 5, Part 2 
(never used for 
GFAA work) 

Recovery will be 
noted on raw data 

Form 6 samples 
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Table 7.6. (continued) 

Method requirements Deliverables 

Metals - Method blank spike information will be 
(cont'd) 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 

Wet 
Chemistry Level C 

- Blank spike l/batch 

- Method Blank l/batch 

- Sample results Report result 
No format 

- Matrix spike/spike duplicate or Report result if 
calibration information applicable 

- Calibration check report percent RSD or 
percent difference from initial cali- 
bration 

Report percent 
or percent 
difference 

Control chart 

Form 0 

Form 10 

Control chart 

Report result 
No format 

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 samples 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). 

2. Target Compound List (TCL) for VCAs (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). 

CC/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 ,302 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, l,l-dichloroethane, 
bromoform, 1,1,2,2-tetrachloroethane, and chlorobenzene. The CCC 
compounds are vinyl chloride, l,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 maxim& response factor percent deviation for indicated CLP CCC 
components from the mean initial calibration response factor shall 
not exceed 25%. 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. 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 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 the blank 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 COntadnant 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 1 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). If 
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. 

3. 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 flagged as estimated. 

GC/MS Tune - Make certain that a decafluorotriphenylphosphine tune 
is completed every 12 h of sample analysis, that each sample is 
associated 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 S-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 <lo 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 - 
been spiked in duplicate. 

Ensure that 1 out of 20 samples has 
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. 

. 
4. 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 verification 
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 ICI! and AA work. Calibration verification shall be done at a 
minimum frequency of 10% 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 <lO 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 t5 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 arc. 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 MPR. 

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. Ravy 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. 
information is to be included in the MPR. 

The following 

1. Site name and contract 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. 

a. 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. 

1. 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 MPRs 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. 
subcontractor. 

This report is the final deliverable from the engineering 
An outline for a typical report is as follows. 

1. 

2. 

3. 

4. 

\ 5. 

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 inf or- 
mation was specified prior to beginning work and is directed by the 
Navy EIC. 

a. 

9. 

Site name and Navy contract number. 

Foreword--signed by those with major responsibilities for the QA 
program and by project management. 

Executive Summary-- brief review of the report. 

Table of Contents--with specificity at approximately the same level 
as the Table of Contents in this Navy document. 

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. 

The final report shall present the findings from the analytical, 
geological, and hydrogeological studies. 
data will exclude non-detected compounds. 

The summary of analytical 
No subtraction of blanks 

is allowed. Data will be flagged if blank contamination occurs. 
All data flags will follow the result in the summary. 

QC Summary-- the QC summary section will include a discussion of are 
data which flagged. 
field, 

Flagged data defined as data for which trip, 
or laboratory blanks .were contaminated, 

duplicates 
matrix spike/spike 

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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