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1.0 INTRODUCTION 

Part B, Subpart X Permit Application 
Baseline Investigation Work Plan 

AFWTF Vieques, Puerto Rico 
June 29, 2000 

EnSafe Inc. has prepared this work plan for a baseline investigation to assess whether 

open burning/open detonation (OB/OD) activities at the Navy's Atlantic Fleet Weapons 

Training Facility (AFWTF) in Vieques, Puerto Rico, presently pose an unacceptable threat to 

human health or the environment through potential releases to soil, surface water, sediment, or 

groundwater. The work plan is in response to United States Environmental Protection 

Agency's (USEPA's) request that the Navy assess the compliance of the OB/OD units with 

40 CFR 264.601 standards, specifically that the Navy submit work plans for gathering 

OB/OD baseline data for the media listed above, plus air. (Air emissions are addressed in a 

separate work plan). 

USEPA requested this work plan as part of an October 1999 notice of deficiency on the 

Navy's June 1993 Resource Conservation and Recovery Act (RCRA) Part B Hazardous Waste 

Facility Operations Permit Application for the Naval Station Roosevelt Roads facility in 

Vieques. (The facility has been operating under interim status since submittal of its 

Part B permit application in 1988.) 

Although open burning has not occurred at the site, the Navy may want to conduct this activity 

in the future. Therefore, the OB unit will be included in this investigation to establish baseline 

conditions. This work plan assumes that the site's future use will remain as an OB/OD unit 

and that current access restrictions will remain in place. Because the units are located in the 

Live Impact Area (LIA), an active military bombing range, the environmental conditions of the 

areas under investigation are impacted by the bombing activities. Therefore, the investigation 

of the OB/OD unit will address impacts from both sources. 

This work plan's goals are to outline the rationale and procedures for collecting data to: 
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• Establish baseline surface and subsurface soil, groundwater, surface water, and 

sediment conditions at the OB/OD units. 

• Establish reference concentrations from locations outside the LIA for use in evaluating 

impact from the OB/OD units. 

• Assess the current potential threat to human health and the environment posed by the 

OB/OD activities. 

This work plan is organized as follows: 

Section 1 Summarizes work plan goals, facility background, and environmental setting 

Section 2 Presents a schedule for the investigation 

Section 3 Presents the investigative strategy 

Section 4 Outlines methods to assess risk to human and ecological receptors 

Section 5 Concludes with health and safety guidelines for the investigation 

Appendix A Contains the site-specific quality assurance project plan (QAPP) which 

summarizes methods for sample collection and analysis and discusses quality 

assurance/quality control (QA/QC) procedures 

1.1 Site Location 

Vieques Island, approximately seven miles southeast of U.S. Naval Station Roosevelt Roads, 

Puerto Rico, is 20 miles long east to west and 3 to 4 miles long north to south. It has a total 

surface area of roughly 33,000 acres; approximately 22,600 are owned by the U.S. Navy. The 

Navy-owned property is divided into three areas. 
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U.S. Navy Property 
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AFWTF Vieques, Puerto Rico 
June 29, 2000 

• The Naval Ammunition Support Detachment (NASD), 8,000 acres in the 

island's westernmost tip 

• The Eastern Maneuver Area (EMA), 11,000 acres in the island's east-central portion 

• The AFWTF, 3,600 acres on the island's eastern portion 

Most of the NASD property will be transferred to the Commonwealth of Puerto Rico by 

December 31, 2000. The Navy will retain 100 acres for the operation of the Relocatable Over 

The Horizon Radar and Mount Pirata Sites. At that time, the total Navy-owned property will 

be approximately 14,700 acres . 

Together, the EMA and AFWTF are known as the Inner Range, which extends 3 miles 

offshore. A portion of the AFTWF, the Live Impact Area or LIA, is used primarily for 

aerial bombing and gunfire ordnance delivery training. Figure 1-1 shows Vieques relative to 

Puerto Rico and other nearby islands, while Figure 1-2 shows the AFTWF's location on the 

island. 

Several small towns and villages are scattered throughout the privately owned west-central 

portion of the island. Outside the towns and villages, cattle grazing is the primary land use. 

Local ranchers also graze their cattle on leased portions of the EMA. 

1.2 Description of Site Operations 

The AFWTF functions under the consolidated command of Commander Atlantic Fleet and 

Commander Navy Region Southeast. It provides facilities to train Atlantic Fleet and 

NATO ships, air wings, and smaller air units from other allied nations and the Puerto Rican 
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National Guard in naval gunfire support and air-to-ground ordnance delivery. The 

Atlantic Fleet's ships, aircraft, and marine forces also conduct training in all aspects of 

air-to-surface mine delivery, amphibious landings, small arms, artillery and tank fire, and 

combat engineering within the Inner Range. 

Within the AFTWF's Live Impact Area, two separate locations have been designated for 

treatment of retrograde (unserviceable) ordnance through open burning and open detonation 

(see Figure 1-3). In the open detonation area, retrograde munitions are detonated with high 

explosives in excavated earthen pits; a separate area has been designated for open burning of 

waste propellants and pyrotechnics. Both operations are limited to 3,000 pounds net explosive 

weight (NEW) per event (50,000 pounds NEW per year), although no open burning has 

occurred to date at this facility. The military munitions that have been treated onsite are listed 

below. Chemical constituents of these munitions for which analysis will be performed are 

given in Section 3.2 of this work plan. 

• black powder 

• TNT (trinitrotoluene) 

• explosive D (ammonium picrate) 

• PETN (pehtaerythritol tetranitrate) 

• tetryl (N-tetranitro-N-methylaniline) 

• RDX compositions (cyclotrimethylene trinitramine with other explosives and materials) 

• cyclotols (RDX/TNT mixtures) 

• HMX (cyclotetramethylene tetranitromine) 

• octols (HMX/TNT mixtures) 

• HBXs (RDX/TNT/aluminum mixtures) 

• H6 (RDX/TNT/aluminum mixtures) 

• tritonal (TNT/aluminum mixture) 

• DBX (TNT/RDX/ammonium nitrate/aluminum mixture) 
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Torpex (RDX/TNT/aluminum mixture) 

Camp D-2 (desensitizing wax mixture) 

PBX (explosives/plastics mixture) 

lead azide 

lead styphnate 

mercury fulminate 

tetracene 

DDNP (diazodinitrophenol) 

smokeless powder 

solid propellant (including perchlorate) 

pyrotechnics 

picric acid 
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Baseline Investigation Work Plan 
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June 29, 2000 

For more information on the waste ordnance and its composition, see Section C of the 

RCRA Part B Permit Application. 

The OB/OD units· are in the LIA range, which the Navy uses for practice with live military 

ordnance. A Directive issued by President Clinton to the Secretary of Defense and the 

Director of the Office of Management and Budget (Resolution Regarding Use of Range 

Facilities on Vieques, Puerto Rico (Referendum) January 31, 2000), limits the Navy training to 

the use of non-explosive ordnance, which may include spotting devices, and to a period of time 

not to exceed 90 days per year. Quarterly, the Navy Explosive Ordnance Disposal (EOD) 

clears safe paths to the target area so that the targets can be repaired. While clearing the paths, 

they locate undetonated ordnance detected at various locations on the range, which is then 

treated in place. 
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Although the approximately 100-foot x 100-foot OB unit has never been used, the Navy may 

want to conduct open burning in the future. Any future burning of reactive materials would be 

in approved burn trays, equipped with secondary containment to prevent soil and groundwater 

contamination. 

The OD unit is approximately 100 feet x 100 feet. No more than one detonation per day is 

carried out in a circular earthen pit, approximately 30 to 60 feet in radius and 6 to 8 feet deep. 

Cover materials are not used because response would be complicated in the event of a misfire. 

The pit has no specific location because bombing obliterates it between treatment events. 

However, all OD activities occur within the 100 feet x 100 feet unit, the location of which is 

determined with the use of a Global Positioning System. 

Waste ordnance is transported from the NASD to the inner range via water and, within the 

range, transported via motor vehicle to the OD unit, where high explosives are placed in direct 

contact with the waste ordnance to maintain explosive continuity. Although high explosives 

are used to supplement open detonation, they are not technically a fuel, but an initiating 

mechanism. No supplemental fuels are used for detonation operations. 

Following each detonation, EOD personnel carefully search of the surrounding grounds for 

unexploded ammunition or explosives. Explosives or unfused ammunition are picked up and 

prepared for the next detonation. Fused amffiunition or items with potentially damaged 

internal components are generally detonated in-place. 

As a security precaution, theLIA, in which the OB/OD units are located, is visually monitored 

24 hours a day. During treatment and routine range operations, all roads entering the area are 

guarded. Warning signs are posted at all facility access roads. 

1-9 
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This section was developed from U.S. Geological References and U.S. Navy site-specific 

environmental studies. Existing information on the environmental setting at the LIA portion of 

the AFWTF, where the OB/OD is located, is limited. Most geologic and hydrologic attention 

has been focused on the central and western portions of Vieques; these are the areas where the 

civilian towns (central) and the only aquifers of significance (central and western) are located. 

The investigations conducted under this work plan will improve the database of environmental 

site information. 

1.3.1 Topography 

Vieques' topography is characterized by low hills and small valleys. The highest elevations, 

which are generally along the east-west longitudinal axis, exhibit a more angular block 

structure than the adjacent lower hills lying north and south of the main axis. The hills on the 

island's western end generally differ in form and character from those on the eastern end. The 

western hills are gentler, more rolling, and have a deeper soil profile than the angular and 

rugged eastern hills, which have a greater amount of exposed rock surface. The highest point 

on the western end of the island, Monte Pirata, has an elevation of 1,000 feet, more than twice 

the highest point on the eastern end, Cerro Matias, which has an elevation of 420 feet. 

The hilly central portion of the island contrasts sharply with the low-lying coastal zones. The 

three largest of these coastal zones are in the island's northwest corner, in the island's 

eastern portion just north of Bahia Salina del Sur, and in the island's southern valley between 

Esperanza and Bahia Tapon. These generally level areas are covered with extensive lagoons 

and mangrove swamps. 

Topography of the OB and OD locations is generally similar. At the OB, the ground surface 

slopes at a 2 percent grade westward toward Laguna Anones, a distance of approximately 
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600 feet. Surface rainfall runoff and subsurface rainfall percolation (if any) at the OB would 

flow to the lagoon. The OD, located approximately 800 feet north northeast of the OB, is 

situated on a relatively flat terrace which also drains gently and then transitions to a 2 percent 

slope to the west toward Laguna Anones and to the northwest toward Bahia Salinas, the distance 

to both being approximately 1200 feet. Surface rainfall runoff and subsurface rainfall 

percolation (if any) at the OD would flow to the lagoon and bay. 

1.3.2 Geology 

Vieques's geology is characterized by unconsolidated sedimentary deposits in the lowlands and 

three major rock types in the upland areas: Upper Cretaceous volcanic rocks, 

Upper Cretaceous or Lower Tertiary intrusive rocks, and Upper Tertiary and 

Quaternary sedimentary rocks. The Quaternary age consolidated sedimentary deposits consist 

of alluvial deposits, beach and dune deposits, and swamp and marsh deposits. The oldest 

exposed rocks are presumed to be of Upper Cretaceous age and are mostly andesites, tuffs, and 

conglomerates. It is generally thought that these rocks were deposited in a marine 

environment, and that they are similar to rocks of this age found on Puerto Rico and the 

Virgin Islands. The deposit's bedding thickness is thought to vary across the island; total 

thickness is difficult to determine because of the rocks' metamorphism and generally poor 

surface exposure. These volcanic rocks are most common on the eastern end of the island. 

During the Upper Cretaceous or Lower Tertiary period, a quartz diorite complex pluton 

deformed and metamorphosed the Cretaceous volcanic rocks. The quartz diorite plutonic 

rocks outcrop over a large percentage of the island, particularly in the western and 

central portions. The pluton is divided into two major bodies by a narrow belt of 

metamorphosed andesites and andesite tuffs running from Isabel Segunda to Bahia de la Chiva. 

The western pluton is generally coarse-grained and equiangular in texture, while the eastern 

pluton is generally finer-grained with a microgranitic texture. 
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There are also well distributed local occurrences of mafic intrusives throughout the island. 

Dark, fine-grained dike rocks outcrop at various locations throughout the island, while 

coarse-grained rocks of varying color and texture outcrop at its western end in the 

quartz diorite complex. 

Upper Tertiary-age limestones outcrop at three major areas on the island. Limestone 

headlands are on the south coast and on the extreme eastern tip of Vieques. A third limestone 

outcrop, approximately 50 feet thick, covers two acres of Punta Caballo on the north coast. 

Limestone was once a widespread deposit around the coast of Vieques, but has since been 

eroded. The limestone, which is locally known as the Puerto Ferro limestone and is of 

Tertiary-Miocene age, ranges from 125 to 140 feet thick on the south coast and 160 to 175 feet 

on the eastern tip of the island. On the south coast, the limestone rests on granodiorite 

basement rock. 

Quaternary deposits include beach, swamp, and alluvial deposits. Quaternary-age alluvial 

deposits blanket most of the valleys of Vieques, including areas on the south coast: the area 

from Esperanza to Camp Garcia, the area around Ensenada Honda, and the area around 

Laguna Playa Grande. On the north coast, they include the Valle de Resolucion and 

Hacienda Arcadia areas. Alluvial deposits are stream-laid silt, clay, and gravel derived from 

the disintegration of diorite or volcanic rock. Fringing the Vieques shoreline are assorted 

deposits of Pleistocene to Holocene-age beach and windblown sand and lagoon and salt marsh 

muds. 

Two major types of sand deposits are on Vieques. The first is an alluvial deposit found in 

valleys filled with the material formed from the weathering of the quartz diorite intrusive. 

These deposits, which are found primarily on the western end of the island, consist of 
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coarse siliceous sand. The second type is a marine-deposited calcareous sand located on the 

fringe beaches. 

The geology near the OB/OD units is characterized by sedimentary and volcanic rock. For 

more on site geology , see Section L of the RCRA Part B Permit Application. 

1.3.3 Soils 

Most soils on Vieques are residual in nature. Because of the tropical wet and dry type climate 

and the relatively impermeable intact volcanic rock, soil development has been severely limited 

on the eastern portion of the island, resulting in a very shallow soil profile. Generally , the 

soils on the eastern end of the island are fine-grained with a high clay content. The soil 

profiles on the western end of the island, which are somewhat better developed, have been 

formed by the weathering of the underlying granite diorite intrusive. These solids are 

primarily coarse-grained and contain primarily arkosic material with subordinate amounts of 

clay. 

Vieques' larger valleys are blanked and filled by Quaternary-age stream-laid, alluvial deposits 

of clay, silt, sand, and gravel derived from the parent volcanic or intrusive rock. The larger 

valleys include Valle de Resolucion on the northwest side of the island and the large valley 

stretching from Esperanza to Camp Garcia on the south coast. Although the alluvial deposits 

in these valleys vary in thickness, they are generally thicker than 40 feet. In addition to the 

major soil areas mentioned above, the areas along the shoreline are covered with beach, 

alluvial , and windblown sand deposits and lagoon and salt marsh muds . 

Because of its small size and relatively uniform climate, the island has a limited range of soils 

series. Most common are the Descalabrado soils, which cover more than 30% of the total land 

area. Those moderately steep to steep (5% to 60% ), shallow, well-drained soils, which are 
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found above consolidated volcanic rocks, were formed in a medium to fine-textured residuum 

derived from this same rock. The surface layer is typically very dark brown to 

dark grayish-brown, 3 to 7 inches thick and topped with grasses and shrubs. On Vieques, all 

types or phases of this soil series are severely limited in both agricultural and non-agricultural 

land uses due to low rainfall, steep slopes, shallow areas, and in some cases, the presence of 

rocks. All these soils are easily eroded, and virtually all are restricted to grazing, woodland, 

or wildlife. 

The Vieques series is found on another 26% of the island's total land area. Vieques soils 

occur on moderate to steep slopes (5% to 40%) in the dry uplands. They are formed from 

partially weathered granitic rocks. They are shallow, and in a typical profile, the dark brown 

surface layer is 4 to 8 inches thick. Drainage is good, runoff medium, and permeability 

moderate. Texture ranges from loam to clay loam. Associated series are the Descalabrado, 

Coamo, and Guayama, which all also form significant portions of the island's surface area. 

The Coamo soils, which constitute almost another 16% of the island's total land area, are 

gently sloped, deep, and fairly rich. Characteristically, they are deep and well-drained, 

occurring over deep layers of stratified coarse-textured materials. They formed in sediments 

derived from volcanic and limestone rocks. Usually, the surface layer is very dark brown, and 

slightly acidic to neutral. Subsoils are mildly to moderately alkaline. Typical natural 

vegetation consists of xerophytic trees and brush. This soil series is considered good for 

agriculture. 

At least 8% of Vieques' surface is covered by a land type called simply rock land, where rock 

outcrops cover 50% to 70% of the surface area, or where loose stones and boulders are 

common. The shallow soil between the rocks and around them is insufficient to be classified 

by soil series. The slope grades from 60% to 70%. Natural vegetative cover is usually brush 
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and wild grasses, though some of the higher undisturbed peaks are still forested on Vieques. 

There are two subcategories of the rock land type on Vieques: volcanic rock land and 

limestone rock land. The remaining 15% of the island's area is distributed in 11 additional 

series of varying quality: Ametia, Cartgena, Catano, Coastal Beaches, Descalabrado, 

Fraternidad, Jacana, Pandura, Paso Seco, Pancena and Pozo Blanco. 

The soil at the OB/OD units is primarily descalabrado clay loam, with some sandy soil 

reported present. For more soil information, see Section L of the RCRA Part B permit 

application. The thickness and hydraulic characteristics of soils are not know with certainty, but 

are reported to be shallow in depth in the OB/OD areas, with outcroppings of exposed bedrock 

occurring. The shallow surficial soils are underlain by undivided tertiary marine sedimentary 

rock and cretaceous volcanic rock. Thus, the bedrock surface is anticipated to be consistent with 

surface topography. 

Soil samples were collected from the OB/OD units in 1998 by Panzardi-ERM, Inc. of 

San Juan, Puerto Rico and analyzed for hazardous waste parameters. The concentrations 

of regulated contaminants detected in the soil were below regulatory levels. Explosive analytes 

were not included in this investigation. 

1.3.4 Surface Water 

From the island's high points, small, normally dry streambeds or quebradas flow either 

north or south toward the sea, resulting in many small drainage basins. Most are less than a 

mile long, drain only a fraction of a square mile, and have no well-defined drainage channel. 

Vieques has no perennial surface drainage. Rainfall on the island ranges from 25 to 45 inches 

annually, with 36 inches considered the average annually precipitation for the entire island. 

Based on figures for the U.S. Virgin Islands, approximately 90% of the rainfall is made up of 
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water that evaporates and is transpired back into the atmosphere. An additional 5% is 

infiltrated and recharges groundwater aquifers, leaving only 5% as runoff. In the rainy season, 

channels in many valleys contain runoff; however, in dry months, the streams tend to pond or 

dry up entirely. Groundwater discharge sustains several springs in the quebradas during the 

dry season. One of two streams are said to have flowed continuously at some time in the past, 

probably before well fields lowered the water table. 

The surface water bodies nearest the OB/OD units are the Caribbean Sea and Laguna Anones, 

which is approximately one eighth-mile from the OB unit and one quarter-mile from the 

OD unit, and the closest of the two. Runoff from the two units drains into this lagoon. 

Samples from this lagoon taken under the National Pollutant Discharge Elimination System 

(NPDES) program revealed no indications of contamination. 

1.3.5 Groundwater 

Vieques has two major aquifers: the Valle de Resolucion aquifer which is beneath the 

western portion of the island within the NASD, and the Valle de Esperanza aquifer within a 

4-square-mile area between the village of Esperanza and Camp Garcia on the southern portion 

of the island. Of these, the Valle de Esperanza is more productive. Prior to the installation of 

the water line from the main island of Puerto Rico in 1978, the Calle de Esperanza aquifer 

supplied most of the potable water for the island. 

To supply the island with potable water before the water pipeline was installed, the 

Puerto Rico Autoridad de Acueductos y Alcantarillados (Aqueduct and Sewer Authority, or 

PRASA) maintained a network of 16 wells which collectively pumped 450,000 gallons 

per day. The PRASA well field, which is located in Esperanza, is currently not in use. 

In 1985, the U.S. Geological Survey completed a two-year study of groundwater resources in 

Vieques, focusing on the Valle de Resolucion and Valle de Esperanza. The study showed 
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rainfall to be the primary source of local groundwater, recharging aquifers through infiltration 

and stream incisement. 

· Analyses of samples from wells near Esperanza showed that groundwater is a 

sodium-bicarbonate type generally characterized as hard, but suitable for uses other than 

irrigation. Because of high sodium levels, untreated groundwater used for irrigation on a 

long-term basis would result in the accumulation of salts in the soils. The relatively high 

concentrations of chloride recorded in 1977 in groundwater from the Valle de Espernaza 

aquifer have been attributed to seawater encroachment as a result of excessive groundwater 

withdrawals, and to the accumulation of salts from infiltration of sea spray, a condition typical 

of islands with low rainfall. Because withdrawals from the PRASA wells have been 

discontinued, chloride concentrations in the groundwater have decreased substantially, from 

205 milligrams per liter (mg/L) to 94 mg/L. 

The quality of any shallow groundwater underlying the OB/OD units has not been investigated. 

Several groundwater "divides" separate the units from the primary aquifers, making hydraulic 

connection unlikely. Groundwater is no longer used as a drinking water supply for the civilian 

or military population of Vieques Island; water is piped from Puerto Rico for this purpose. 

In response to the January 20, 2000 3008 (h) order for installation restoration work at the 

Inner Range at Vieques, the Navy is conducting a western perimeter "baseline" groundwater 

investigation. The purpose of this investigation is to establish baseline groundwater quality, 

regional groundwater flow patterns along the western perimeter of the Navy facility, and to 

assess whether activities at the facility have impacted groundwater at the western perimeter. 

The investigation is being conducted in accordance with the Navy's letter of 

November 12, 1998 to Ms. Nicoletta DiForte of USEPA. 
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The coastal waters of Vieques are subject to the Puerto Rico Water Quality Standards and 

classified in accordance with them. For the most part, the island's marine waters are of 

acceptable quality and are classified as suitable for direct human contact and for use in the 

propagation or preservation of desirable marine species. The only offshore waters classified as 

limited to indirect human contact or for use in propagation and maintenance of desirable 

species are those near Isabel Segunda and Puerto Real between Cayo de Tierra and Cayo Real. 

In accordance with the provisions of a USEPA NPDES permit issued in November 1984, the 

Navy has conducted extensive analyses of the quality of the coastal waters off the LIA. These · 

studies, which are summarized in Section L of the Part B Permit Application, indicate that 

activities in the LIA on Vieques Island have not impacted the surrounding oceanic surface 

waters. 

1.3. 7 Climate 

Vieques ' climate is tropical-marine, with minimal fluctuations in temperature. Easterly trade 

winds, which blow directly across the island year-round, moderate the tropical heat 

considerably. 

The U.S. Department of Commerce, National Oceanic and Atmospheric Administration, has 

established two weather stations on Vieques since 1982; one is located near the main gate at 

Camp Garcia, and the other is in the main area of the camp. However, data from these station 

have been erratic, with only one station (the one near the main gate) reporting sufficient daily 

values to warrant publication. This station records only precipitation and temperature. 

The mean annual temperature on Vieques is approximately 79°F to 80°F, with little variation 

in mean monthly temperatures. Historical data show August as the warmest month, at 81.8°F, 
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and February the coldest, at 76.0°F. The minimal variation in monthly temperature ranges is 

attributable to two factors. First, the island is surrounded by water, whose the temperature 

changes little from the warmest to the coolest season; second, the island is near the equator, 

which accounts for the relatively small differences in energy received from the sun from 

season to season. Monthly extreme temperatures at Esperanza ranged from 98°F to 60°F for a 

14-year period of record. The mean daily temperature range (the difference between the 

daytime maximum and the nighttime minimum) is estimated to be between l5°F and 25°F. 

Little information is available on rainfall patterns on Vieques. The island's rainy season is 

typically characterized as August to November, although rain showers occur frequently 

throughout the year. For the most part, these showers are short, usually less than 30 minutes. 

The island's dry season extends from December through April. 

The outstanding feature with regard to wind patterns around Vieques is the steadiness of the 

trade winds, which almost always come out of the east, varying from north-northwest to 

south-southwest. The trade winds move inland, where they are lifted over the terrain or 

pushed aside by the hills and form micro-circulation patterns. Wind speeds tend to change 

from calmer night winds to stronger day winds at daybreak and change back again at 

approximately 4 p.m. The day winds generally peak in late morning or early afternoon. 

Tropical cyclones (hurricanes and tropical storms) are most likely to occur during the summer 

and early fall. 
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A summary of actions and time schedule for completing the work plan activities has been 

established. The summary presented in Figure 2-1 does not include specific dates for 

milestones because start dates for the tasks are not currently known. The field work for this 

plan cannot begin until the final work plan has been approved and the contractor has free, 

unthreatening access to Navy property and civilian areas. 
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This plan identifies proposed sample locations, sample depths , potential site contaminants, and 

the rationale for their selection. Sample collection, analytical methods, and 

QA/QC procedures are discussed in Appendix A of this plan. The data collected using these 

methods and procedures will be used to evaluate whether existing site conditions pose an 

unacceptable risk to human health and the environment. Section 4 discusses risk screening 

procedures for human and ecological receptors. 

3.1 Sampling Rationale 

To date, the OB unit has never been operated. Therefore, there are currently no releases to 

human health and the environment from this unit, which has been included in this 

baseline investigation to establish environmental conditions prior to its possible use as a 

thermal treatment facility . 

Groundwater on the island is not used as a drinking water source and no food-chain crops are 

grown within several miles of the facility. Because the LIA area is restricted, potential human 

receptors are site workers and trespassers (adults and children). Potential ecological receptors 

include nearby terrestrial and aquatic species. Potential receptors and contaminant exposure 

pathways are discussed further in Section 4 of this work plan. 

3.2 Sampling Strategy and Locations 

To establish baseline conditions at the OB/OD units and evaluate potential threats to 

human health and the environment, surface and subsurface soil, groundwater, sediment, and 

surface water samples are planned at the units and in areas subject to contaminant migration. 

All samples will be analyzed for target compound list organics, target analyte list metals, and 

explosives plus nitroglycerin, and pentataerythritol. Groundwater and surface water samples 
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will also be analyzed for perchlorate, and pecric acid. The target explosive anlaytes are listed 

below. 

cyclotetramethylene tetranitramine (HMX) 

cyclo-1 ,3 ,5-trimethylene-2,4,6-trinitramine (RDX) 

tetryl 

2,4,6-trinitrotoluene (TNT) 

2-amino-4, 6-dinitrotoluene 

2, 4-dinitrtoluene 

3-nitrotoluene 

Chemical analytical procedures are discussed in Appendix A. 

1 ,3,5-trinitrobenzene (TNB) 

1 ,3-dinitrobenzene (DNB) 

nitrobenzene (NB) 

4-amino-2, 6-dini trotoluene 

2, 6-dinitrotoluene 

2-nitrotoluene 

4-nitrotoluene 

Because many inorganic constituents occur naturally in soil, groundwater, sediment, and 

surface water, reference samples will also be collected. Reference samples will not be 

collected from the LIA because of the bombing activities. Therefore, reference samples are 

planned in areas outside the LIA where soils and surface water conditions are similar to those 

at the OB/OD units but are unaffected by human activities at the AFWTF. Reference samples 

will be analyzed for the same parameters as the baseline samples to ensure that the locations 

are unaffected by activities at the AFWTF. Figure 3-1 locates the OB/OD units and the 

two areas chosen for reference sampling (Laguna Monte Largo Area and 

Laguna Yanuel Area). Cobana Negra, a threatened species, can be found in the area. If any 

clearing is necessary, the Fish and Wildlife Service and the Corp of Engineers will be 

consulted prior to field activities. 
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Because unexploded ordnance may be encountered during the sampling activities, the area will 

be surveyed for unexploded munitions prior to invasive activities in accordance with the 

procedures in Section 5 of this plan. No samples will be collected from areas containing 

possible unexploded ordnance. Sampling locations may have to be adjusted in the field based 

on the results of the unexploded ordnance survey or to accommodate access restraints. The 

exact sampling locations will be surveyed using a Global Positioning System. 

The OB/OD units will be located using a Global Positioning System. Five soil borings are 

planned for each unit. At each soil boring location, surface soil samples will be collected from 

0 to 1 feet below ground surface (bgs) and subsurface samples will be collected from 2 to 

4 feet, 4 to 6 feet, 6 to 8 feet, and 8 to 10 feet bgs. The surface interval was chosen for use in 

evaluating risk to receptors coming in contact with site soil. The detonation pits in the OD unit 

are constructed at depths of 6 to 8 feet. Therefore, the 8 to 10 foot subsurface sampling 

interval is intended to evaluate contaminants from the downward thrust of the detonation. 

Although OB has not occurred, the same sampling scheme will be followed at that unit · for 

establishing baseline conditions prior to waste disposal operations. Figures 3-2 and 3-3 depict 

the sampling scheme for the OB/OD units. 

Two borings at each unit will be converted into temporary monitoring wells to establish 

baseline groundwater conditions. Soil borings for monitoring wells will be completed in the 

first shallow groundwater aquifer encountered. Conventional monitoring well technology will 

be used at the OB/OD units rather than methods such as Hydropunch so that the presence of 

buried unexploded ordnance can be assessed during subsurface activities. Section 5 contains 

additional information pertaining to health and safety procedures during drilling. Protective 

well covers will be used while sampling activities are ongoing. After data collection, the wells 

will be properly closed in accordance with federal and local regulations using an impermeable 

material to protect groundwater from surface bombing activities. 
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Soil borings will be logged by a professional geologist, who will measure the thickness of the 

soil units. Selected soil samples will be collected for geotechnical analysis. Tests will include 

grain-size distribution (American Society for Testing and Material [ASTM] C 117 and 136), 

Atterberg Limits (ASTM D 4318), moisture content (ASTM D 2216), vertical permeability 

(ASTM D-2434), and porosity (ASTM D 4645). 

Four temporary wells will be installed as shown in Figure 3-2 for use as piezometers in 

establishing groundwater flow direction. Neither soil nor groundwater will be sampled from 

these locations. If shallow groundwater is present beneath the OB/OD units, it will be sampled 

from two wells, believed to be upgradient and downgradient of the unit based on topography 

and an evaluation of water level measurements taken from the four temporary piezometers. 

To evaluate the shallow aquifer, slug tests will be performed on selected wells and a 

portable groundwater quality meter will be used to measure the following parameters: total 

dissolved solids, pH, specific conductivity, turbidity, dissolved oxygen, and salinity. The 

aquifer's flow rate, direction, hydraulic conductivity, and transmissivity will be evaluated for 

use in assessing whether additional groundwater investigation is necessary. 

Sediment and surface water samples are focused in areas where surface runoff from the unit 

typically flows. Topographical maps indicate that surface water runoff from the OB/OD area 

flows to Laguna Anones and to the northern coastline. These sampling locations are shown on 

Figure 3-2. Surface water and sediment samples will be collected from Laguna Anones and a 

sediment sample will be collected from the coastline at Bahia Salinas to assess impact to 

surface water bodies. 

Reference sample locations were chosen to establish reference assessments of environmental 

media from uncontaminated settings similar to that found at the OB/OD, noting that the Navy 
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would not be collecting reference samples from the LIA outside the OB and OD areas. 

Therefore, each of the two reference location was selected to have features similar to the 

OB/OD area, i.e. a lagoon, which received surface rainfall runoff as well as subsurface rainfall 

percolation, with proximity to a marine bay, which also received surface rainfall and 

subsurface groundwater flow. Similarity of soil and subsurface conditions was also a goal in 

the selection of the two reference sampling locations; however, the available soils and 

hydrogeologic information is not adequate to assure, at this stage, that conditions are 

sufficiently similar. Field observations will be used to adjust sampling locations; any 

modifications will be documented in the investigation's records and report. Also, initial 

groundwater collections will be assessed for saltwater intrusion during sample collection. 

Should high salinity and/or high conductivity readings be obtained during field testing, the 

situation will be evaluated and alternate locations may be selected, depending on the specific 

conditions encountered. 

Reference sample locations from the Laguna Monte Largo and Laguna Y anuel Areas are 

shown on Figures 3-4 and 3-5. Five soil borings are planned for each in locations identified as 

having soil conditions similar to those found at the OB/OD units. Reference soil samples will 

be collected for the 0 to 1 foot bgs interval and the 8 to 10 feet interval for screening of surface 

and subsurface soil. Surface water and sediment samples will be collected from the lagoons. 

Reference groundwater samples will not be collected until the presence or absence of 

groundwater beneath the OB/OD units has been established, hydrogeologic characteristics of 

the unit have been evaluated, and groundwater sampled and analyzed. If inorganic compounds 

are present in the groundwater samples at concentrations exceeding human and ecological 

screening values, the locations presented in Figures 3-4 and 3-5 will be used as reference 

groundwater well locations. The sources for human and ecological screening values are 

discussed in Section 4. Appendix A contains a list of human health screening values for each 

analytical parameter. 
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Site-specific data collected as part of this investigation will be used to assess whether potential 

releases to soil, groundwater, surface water, and sediment from open detonation activities 

· presently pose unacceptable risks to human and ecological receptors. Open burning has not 

occurred at the site; therefore, no releases have occurred from OB activities which could 

threaten human health and the environment. 

4.1 Risk Screening 

Concentrations detected in baseline samples will be compared to reference concentrations for 

inorganics. Concentrations that exceed the reference concentrations will be retained for further 

risk screening. Organic and inorganic constituents that are not naturally occurring will be 

compared to conservative default concentrations protective of human and ecological receptors. 

Ten surface and 10 subsurface soil samples from reference locations will be collected. The 

95% upper tolerance limit will be calculated for these concentrations using the statistical 

methods outlined in Section 4.2.1. Two reference groundwater, surface water, and sediment 

will be collected. Because of the smaller sample set for these matrices, the upper tolerance 

limit will not be calculated. Rather, the lower of the two concentrations will be used for each. 

If this risk screening indicates that the OB/OD t~eatment results in unacceptable human health 

or ecological risks, a more detailed risk assessment will be performed. It may require 

collection of additional site-specific data to refine the screening assessment findings. The type 

of additional data will depend on what exposure pathways are determined to be the primary 

contributors to risk at the facility. 

A conceptual site model will be constructed as part of the risk assessment. Groundwater, land, 

and surface water uses will be evaluated to identify human and ecological receptors. Plants 
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and animals using the area surrounding the OB/OD units and nearby Laguna Anones and 

Bahia Salinas as habitat will be identified, along any endangered, threatened, or other special 

status species and their habitat locations on Vieques Island. 

4.2 Human Health Assessment 

The human health risk assessment (HHRA) considers environmental media and exposure 

pathways that could result in current or future unacceptable risk. 

This assessment will be developed in accordance with the following USEPA documents: 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 

Manual, Parts A & B, U.S. Environmental Protection Agency/Office of Emergency 

and Remedial Response (OERR), EPA/540/1-89/002, December 1989 and 

EPA/540/R92/003, December 1991 (Interim). (RAGS, Parts A & B). 

• Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation 

Manual, Supplemental Guidance-Standard Default Exposure Factors-Interim Final, 

USEPA/OERR, Office of Solid Waste and Emergency Response (OSWER) Directive: 

9285.6-03 , March 25, 1991. 

• Dermal Exposure Assessment: Principles and Applications. Interim Report 

(USEPA, 1992). 

• Exposure Factors Handbook. (USEPA, 1997). 
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• Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Volume I 

(Pan D, Standardized Planning, Reponing, and Review of Superfund Risk Assessment) . 

INTERIM. 9285.8-0lD (USEPA, 1998). 

• EPA Soil Screening Guidance: Technical Background Document. EPA/540/R-951128 

(USEPA, 1996). 

The objectives of the HHRA are to: 

• Characterize source media and determine the chemicals of potential concern (COPCs) 

for impacted environmental media. 

• Identify potential receptors and quantify potential exposures for those receptors under 

current and future conditions for all impacted environmental media. 

• Qualitatively and quantitatively evaluate the adverse effects associated with the 

site-specific COPCs in each medium. 

• Evaluate the uncertainties related to exposure predictions, toxicological data, and 

resultant carcinogenic risk and noncarcinogenic hazard predictions. 

The process of HHRA, as defined by RAGS Part A, can be roughly considered as a series of 

steps: 

• Site characterization: Evaluation of site geography, geology, hydrogeology, climate, 

and demographic data. 
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• Data collection: Analysis of environmental media samples. 

• Data evaluation: Evaluation of analytical data to establish a preliminary list of COPCs 

· based on risk-based screening and identify nature and extent of contamination. 

• Exposure assessment: Identification of potential receptors and exposure pathways 

under current and predicted future conditions and calculation/quantitation of exposure 

point concentrations (EPCs) and chemical intakes. 

• Toxicity assessment: Qualitative evaluation of adverse effects of the COPCs and 

quantitative estimate of the relationship between exposure and severity or probability of 

effect. 

• Risk characterization: Combination of exposure assessment and the toxicity 

assessment results used to quantify the total noncancer and cancer risk to hypothetical 

receptors . 

• Uncertainty: Discussion and evaluation of areas of recognized uncertainty in 

human health risk assessments in addition to medium and exposure pathway-specific 

influences . 

• Risk/Hazard Summary: Presentation and discussion of exposure results (risk and 

hazard) for the potential receptors and their exposure pathways identified under the 

current and future conditions. 

• Remedial Goal Options (RGO): Computation of exposure concentrations 

corresponding to risk projections within the USEPA target risk range of 10-6 to 104 for 
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carcinogenic compounds of concern (COCs) and hazard quotient goals of 0.1, 1, and 3 

for noncarcinogenic COCs. 

4.2.1 Identification of COPCs 

After the dataset is complete, statistical methods will be used to evaluate the analytical results 

to identify COPCs and establish exposure point concentrations (EPCs) at potential receptor 

locations. The statistical methods to be used in data evaluation are discussed below. The 

rationale used to develop this method and the statistical techniques to implement it are based on 

the following sources: 

• RAGS Part A 

• Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987) 

• Supplemental Guidance to RAGS: 

(USEPA, 1992) 

Calculating the Concentration Term. 

For each dataset used to describe the concentration of chemicals within the closure area, the 

following will be calculated: frequency of detection, range of detected values, average of 

detected concentrations, and the calculated 95th percentile upper confidence limit (UCL) of the 

mean concentrations. In accordance with guidance presented in RAGS, Part A, the lesser of 

either the maximum concentration detected or the 95% UCL will be used as the EPC to 

quantify potential exposure. 

Risk-based screening will be performed to reduce the number of parameters addressed in the 

formal assessment. The chemicals to be addressed in the formal assessment will be selected by 

comparison with screening concentrations (including risk-based as well as background 

concentrations) as described below. 

4-5 



Comparison with Risk-Based Concentration 

Part B, Subpart X Permit Application 
Baseline Investigation Work Plan 

AFWTF Vieques, Puerto Rico 
June 29, 2000 

In this screening process, maximum concentrations detected in site samples will be compared 

to the following risk-based concentrations: 

• Surface Soil: The lower of the soil screening levels (SSLs) (USEPA, 1996) for 

ingestion and inhalation. In the absence of chemical-specific SSLs, the risk-based 

concentration (RBC) for that has been derived by USEP A Region 3 for residential land 

use will be adopted as screening criteria. The RBC will be selected based on a 

carcinogenic risk level of 1E-06 for carcinogenic effects and a Hazard Quotient (HQ) of 

0.1 for noncarcinogenic effects. 

• Subsurface Soil: The SSL for soil-to-groundwater based on a dilution-attenuation 

factor (DAF) of 1. 

• Groundwater: The RBC that has been derived by USEP A Region 3 for consumption of 

tapwater. The RBC will be selected based on a carcinogenic risk level of 1 E-06 for 

carcinogenic effects and an HQ of 0.1 for noncarcinogenic effects. 

• Surfacewater: The ambient water quality criteria (AWQC) promugated by USEPA. 

• Sediment: The same screening criteria as for surface soil. 

Comparison with Background Concentrations 

According to USEPA guidance, an inorganic compound may be excluded from further 

evaluation in the risk assessment, if the maximum detected concentration is within the range of 

naturally occurring background levels. Therefore, an inorganic compound will be selected as a 

COPC if it exceeds the risk-based concentration as well as the site-specific background level. 
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The objectives of an exposure assessment are to characterize populations that may be 

potentially exposed: identify actual or potential exposure pathways, and determine (and 

quantify, if possible) the extent of exposure. For exposure to occur, four essential elements 

must exist: (1) a source and mechanism of chemical release to the environment, (2) an 

environmental transport medium (e.g., air, or groundwater-released chemical), (3) a point of 

potential contact (exposure point) with the contaminated medium defined in terms of a 

potential dose or availability, and (4) an exposure route (e.g., inhalation, ingestion) at the 

contact point. Exposure to each pathway will be quantified as Chronic Daily Intake (CDI), and 

presented in the Quantification of Exposure section of the HHRA. Exposure concentrations 

will be modified where appropriate to account for factors such as the fraction of time spent in a 

contaminated zone or source dissipation over time. 

The exposure assessment for the subject site will involve the following tasks: 

• Characterize the physical setting and site land use. 

• Identify COPC release and migration pathway(s). 

• Identify potential receptors under vari~us land use or site condition scenarios, and 

evaluate potential exposure pathways. 

• Quantify intake or contact rates of COPCs for industrial scenario. 

4.2.2.1 Calculation of Chronic Daily Intake 

The CDI is an estimate of the intake of each COPC used to estimate risk. In this 

risk assessment, a point estimate of the reasonable maximum exposure (RME) for any 
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individual will be calculated based on the EPCs of COPCs and exposure parameters that will 

be selected based on site-specific information. 

As stated in Section 4.2.1, the lesser of either the maximum concentration detected or the 

95% UCL will be used as the EPC to quantify potential exposure. For sample sets of 10 or 

more, the 95% UCL will be calculated using the following equation: 

where: 

n = 

X = 

s = 

Ho.9s = 

UCL= exj ~ + 0.5 i +8 H0
.
95l 

\ ~n-1 ) 

sample size 

concentration data logarithm mean 

sample standard deviation of the transformed data 

value for computing the one-95 percent confidence limit on a log-normal 

mean from standard statistical tables (Gilbert, 1987). 

When fewer than 10 samples are collected, the maximum detected concentration for each 

COPC will be used as the EPC to compute exposure. 

The exposure assumptions used to calculate the CDI will be selected based on available 

USEPA data as well as site-specific exposure information. 

A conceptual site model that relates the source(s) of contamination, pathways of migration, 

transport media, and potentially exposed populations can not be developed presently due to the 

lack of site-specific information. Information necessary for a conceptual site model 
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(e.g., current and projected future use of the site and surrounding area, relative locations and 

activities of human populations both on- and off-site, groundwater use) will be collected during 

the Baseline Investigation. 

4.2.3 Toxicity Assessment 

The toxicity assessment evaluates the potential health impacts posed by COPCs for which 

exposure pathways have been identified. The USEPA has developed toxicological databases 

that provide information regarding common environmental media contaminants identified at 

hazardous waste sites. Toxicity values that will be used in this HHRA will be selected based 

on the following hierarchy: 

• The primary information database used for this purpose is the Integrated Risk 

Information System (IRIS). 

• In the event that toxicological information for a particular contaminant is not available 

in IRIS, USEPA's Heath Effects Assessment Summary Tables (HEAST) will be 

reviewed as a secondary reference. 

• In the absence of IRIS or HEAST information for a particular chemical (not anticipated 

based on the existing parameter limitations), the risk assessor will pursue other avenues 

to evaluate the health effects of contaminant concentrations. 

• USEPA's National Center for Environmental Assessment (NCEA) in Cincinnati, Ohio, 

retains information on a myriad of chemical compounds and may be used to supplement 

primary reference information. 

• USEPA publications. 
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• COPCs that do not have chemical-specific toxicity values can sometimes use a 

reference value from a structurally related compound as a surrogate. 

4.2.4 · Risk Characterization 

Information from the exposure and toxicity assessments will be integrated in this step in order 

to characterize the potential risks posed by COPCs. Risks will be calculated separately for 

carcinogenic and noncarcinogenic effects of concern. The methodology that will be used to 

characterize risk associated with exposure to COPCs is described below. 

Carcinogenic Effects of Chemicals 

Carcinogenic exposure risk is estimated as the probability of an individual developing cancer 

over a lifetime as a result of exposure to a potential carcinogen. In the low-dose range, which 

would be expected for most environmental exposures, cancer risk is estimated from the 

following linear equation (USEPA, 1989a): 

ILCR = (CD/) x (SF) 

where: 

ILCR = incremental lifetime excess cancer risk, a unitless expression of the 

probability of developing cancer, adjusted for reference incidence 

CDI chronic daily intake for an industrial worker, averaged over 70 years 

(mg/kg-day) 

SF cancer slope factor (mg/kg-dayY' 
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When simultaneously exposed to several carcinogens, the following equation is used to sum 

cancer risks for one exposure pathway: 

Riskp = ILCR(chem1) + ILCR(chem2) + : .. ILCR(chem;) 

where: 

Riskp = total pathway risk of cancer incidence 

ILCR( chemi) = incremental lifetime excess cancer risk for a specific chemical 

Cumulative Cancer risk for a given receptor across multiple pathways and media will be 

summed in the same manner. 

Noncarcinogenic Effects of Chemicals 

Noncarcinogenic effects of chemicals are evaluated by comparing an exposure level or intake 

with a reference dose (RID). 

The HQ, defined as the ratio of intake to RID, is calculated using the following equation 

(RAGS, Part A): 

where: 

HQ 

CDI 

RID = 

HQ = CDIIRJD 

hazard quotient (unitless) 

intake of chemical (mg/kg-day) 

reference dose (mg/kg-day) 
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Chemical noncarcinogenic effects are evaluated using chronic RID values. An HQ of unity or 

1 indicates that the estimated intake equals the RID. If the HQ is greater than unity, there may 

be a concern for potential adverse health effects. 

In the case of simultaneous exposure of a receptor to several chemicals , an HI will be 

calculated as the sum of the HQs: 

where: 

HI 

HQ 

= 

= 

HI = H Q1 + H Q2 + ... H Qi 

Hazard Index (unitless) 

Hazard Quotient (unitless) 

4.2.4.1 Identification of Chemicals of Concern 

The USEP A has set standard limits (or points of departure) for carcinogens and non­

carcinogens to evaluate whether significant risk is posed by a contaminant (or combination of 

contaminants). The outcome of the risk/hazard projections will be utilized to identify COCs 

for each impacted environmental medium. For carcinogens, the typical point-of-departure 

range is 104 to 10-6
• These points of departure correlate with one in 10,000 and one in 

1,000,000 excess cancer resulting from exposure to environmental contaminants. For 

non-carcinogens, other toxic effects are generally considered possible if the HQ exceeds unity 

(1). Although both cancer risk and non-cancer hazard are generally additive (within each 

group) only if the target organ is common to multiple contaminants, a most conservative 

estimate of each may be obtained by summing the individual risks or hazards regardless of 

target organ. 
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This HHRA will first take the universal summation approach as suggested in RAGS. 

However, as discussed above, it may be appropriate to use the summation approach only for 

each toxicant that exhibits the same effect by the same mechanism of action. The presence of 

competitive inhibition (or inhibition of toxicity via an indirect mechanism) and synergistic 

effects will not be addressed as no means of accurately predicting these effects has been 

universally accepted by the regulatory or scientific community. 

COCs will include those chemicals contributing an individual ILCR exceeding 1 o-6 to a 

cumulative risk of 10-4 or more, or contributing at least 0.1 to a hazard index of 1.0 or greater. 

The COC selection method was used to provide a more comprehensive evaluation of chemicals 

contributing to carcinogenic risk or noncarcinogenic hazard during the remedial development 

process. All decision-making activities conducted regarding risk-based closure criteria will be 

based upon the current/future site worker pathways. 

4.2.4.2 Uncertainty Analysis 

Uncertainty is a factor in each step of the exposure and toxicity assessment process. 

Uncertainties associated with the initial stages of the risk assessment process become magnified 

when they are associated with other uncertainties. Uncertainties relative to the data used as the 

basis of the HHRA as well as the methodology will be discussed in this section. 

4.2.5 Remedial Goal Options 

After identifying COCs, RGOs will be developed in accordance with USEPA guidance to 

provide risk managers tools to determine final cleanup goals and to move toward site closure. 

RGOs are chemical concentrations computed to equate with specific risk goals that may be 

established for a particular site . As previously discussed, COCs are identified as any COPC 

that significantly contributes to a pathway of concern. A pathway having an ILCR greater than 

10-4 or an HI greater than 1 is defined as a pathway of concern, and an individual chemical 
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which contributes either 10-6 ILCR or 0.1 HI is considered to significantly contribute to the 

pathway ILCR or HI. RGOs will be calculated for all COCs identified. Inclusion in the RGO 

table does not necessarily indicate that remedial action will be required to address a specific 

chemical. Instead, RGOs will be provided to facilitate risk management decisions. 

4.3 Ecological Risk Assessment 

In consultation with the Ecological Risk Assessment Guidance for Supeifund: Process for 

Designing and Conducting Ecological Risk Assessments (USEPA, 1997), the ecological risk 

assessment (ERA) will be composed of eight steps and guided by scientific/management 

decision points in which the risk managers and the risk assessment team evaluate and approve 

or redirect the assessment. Each step of the assessment is intended to yield specific ecological 

data about areas at or near the site through source, pathway, and receptor identification. The 

8-step ERA process includes: 

1. Screening-Level Problem Formulation and Ecological Effects Evaluation 

2. Screening-Level Preliminary Exposure Estimate and Risk Calculation 

3. BRA Problem Formulation 

4. Study Design and DQOs 

5. Field Verification of Sampling Design 

6. Site Investigation and Analysis of Exposure and Effects 

7. Risk Characterization 

8. Risk Management 

Data collected during the Baseline Investigation will be used to conduct a Screening Level 

Ecological Risk Assessment. It is anticipated that the Screening Level ERA will be conducted 

and submitted with the Baseline Investigation Report. Based on the results of the Screening 

Level Assessment, additional data may be collected to conduct an ERA. 
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4.3.1 Step 1: Screening-Level Problem Formulation and Ecological Effects Evaluation 

The primary task of the screening-level ecological assessment is to evaluate exposure pathways 

to ecological receptors. For a complete exposure pathway, a contaminant must be able to 

travel from the source to the ecological receptor and be taken up by one or more exposure 

routes. Identifying complete exposure pathways prior to a quantitative evaluation of toxicity 

will allow the assessor to focus only on those site-related contaminants that can reach 

ecological receptors. 

Much of the AFWTF Vieques facility is undeveloped, undisturbed, and natural. 

Consequently, it is likely to be capable of supporting significant populations of indigenous 

wildlife. Migration routes will be determined from topographic and site physical information. 

Exposure routes and habitat types and sensitive resource areas will be evaluated as a cursory 

review of potential biological receptors. A habitat and biota survey will be performed to 

identify potential receptors and exposure points. 

In consultation with the general survey methods outlined in US EPA's Ecological Assessment of 

Hazardous Waste Sites: Field and Laboratory Reference (EPA/60013-89/013) the site will be 

characterized. The appropriate agencies will be contacted to document any federally or state­

listed threatened or endangered species have been reported in the area (i.e., National Wetlands 

Inventory Maps, National Forest List, Commonwealth of Puerto Rico, U.S. Fish and Wildlife 

Service, etc.). 

Vieques is home to 120 species of bird, four species of amphibians, 14 species of terrestrial 

reptiles, and seven species of terrestrial mammals. The island's coastal areas support diverse 

marine species , including 350 species of fish, the bottlenose dolphin, the West Indian manatee, 

and sea turtles. 
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Vieques is also within range of various terrestrial and marine species listed by the Federal and 

Commonwealth governments as threatened and/or endangered. These species include sea 

turtles, brown pelicans, peregrine falcon, Puerto Rican plain pigeon, piping plover, snowy 

plover~ West Indian whistling duck, Caribbean coot, ruddy duck, least tern, West Indian 

Manatee, and humpback whales. No habitats of threatened or endangered species are known 

to exist within the area of the AlA containing the OB and OD units. 

A screening-level ecological effects evaluation to establish contaminant exposure levels 

(screening ecotoxicity values) will also be conducted during this step. These values represent 

conservative thresholds for adverse ecological effects and are based on generic assessment 

endpoints applicable nationwide. Since the ecological effects of most concern are those that 

can impact populations or higher levels of biological organization, the standard ecotoxicity 

values include adverse effects on development, reproduction, and survivorship. For the 

screening-level ERA, assessment endpoints will be any adverse effect on plant and animal 

populations , habitats, and sensitive environments. 

Adverse effects to potentially exposed populations at the site will be inferred from comparison 

of detected contaminant concentrations at the site to Region IV Ecological Screening Values 

reported in Supplemental Guidance to RAGS: Region IV Bulletins - Ecological Screening 

Values (USEPA 1995). Other guidance documents that will be consulted, if available to the 

public at the time the Screening Level ERA is conducted, are "Protocol for Screening Level 

Ecological Risk Assessment at Hazardous Waste Combustion Facilities (Region VI, USEPA) 

and "Final Ecological Criteria Documents" developed for eight explosive constituents by the 

Chemical Hazard Evaluation Group, Biomedical and Environmental Information Analysis 

Section, Health Sciences Research Division, Oak Ridge National Laboratory. 
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The ecological effects evaluation will also consider exposure duration, exposure routes, and the 

applicability of laboratory data to field conditions. If data is lacking for these parameters, 

assumptions, biased in the direction of overestimating risk, will be made to minimize the 

chances of incorrectly concluding that there is no risk.· Without this bias, a screening 

evaluation could not provide a defensible conclusion that negligible ecological risk exists or 

that certain contaminants and exposure pathways can be eliminated from consideration. 

Analytical data for site soil, groundwater, surface water, and sediment will be collected and 

data from previous investigations and will be reviewed as part of Step 1. Results of this step 

will be used in conjunction with the exposure estimates in the preliminary risk calculation in 

Step 2. 

4.3.2 Step 2: Screening-Level Preliminary Exposure Estimate and Risk Calculation 

Step 2 is used to determine if a full ERA is necessary. If the preliminary assessment finds 

ecological risk to be negligible, the ERA process will be complete. Appropriate 

documentation, including all analysis and references used in the assessment and a discussion of 

the uncertainties associated with the risk estimates, must be produced. If the process 

continues, Step 1 information will be incorporated into the identification of exposure pathways 

and preliminary contaminants of concern for the baseline risk assessment and may also serve to 

eliminate those contaminants and exposure pathways that pose negligible risk from further 

investigation. 

In general, information on contaminant concentrations and distribution will be determined 

through systematic sampling in areas where biological receptors exist or are indicated. 

Surface soil (0 to 1 foot) concentrations will be used to assess terrestrial risk. Most biota 

occupy the upper one foot interval in soil or sediment. Physical soil parameters (pH, porosity, 

grain size, organic content, and total organic carbon) are needed to assess physical stress and 
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contaminant bioavailability. If necessary, the consideration and potential influence of physical 

soil parameters will occur in Step 3. 

For the Step 2 exposure estimate, ecological risk will be estimated by comparing maximum 

documented exposure concentrations with the ecotoxicity screening values from Step 1. Based 

on the general information generated during Step 1 on the types of potential biological 

receptors, only complete exposure pathways will be evaluated. For these, the highest 

measured onsite contaminant concentration for each medium (soil, sediment, or surface water) 

will be used to ensure that potential ecological threats are not omitted. For site-specific 

exposure parameters which are inadequate or difficult to develop, such as a receptor's 

ingestion rate or a contaminant's bioavailability, conservative assumptions will be used. If 

necessary, ingestion exposure will be modeled in Step 3 - Problem Formulation. 

Preliminary Risk Calculation 

Using exposure estimates and ecotoxicity values from Step 1, quantitative screening-level risk 

can be calculated. Screening ecotoxicity values will be compared to the maximum constituent 

of potential ecological concern (COPEC) concentration at the site (the Hazard Quotient 

approach). 

For each COPEC and environmental medium, the hazard quotient will be expressed as the 

ratio of a potential exposure level to the Ecological Screening Value: 

HQ = MaxConc I ESV 

where: 

HQ = Hazard Quotient 
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Maximum COPEC concentration detected at the site (e.g., mg 

contaminant/kg soil, mg contaminant/L water, mg contaminant/kg food) 

Ecological Screening Value (USEPA Region IV RAGs Bulletin, 1995) m 

units that match COPEC 

An HQ less than one indicates that the contaminant alone is unlikely to cause adverse 

ecological effects. 

The screening-level risk calculation will be a conservative estimate to ensure that potential 

ecological threats are not overlooked. Based on available information, the calculations will 

also be used to evaluate whether there is potential for adverse ecological impacts. If there is a 

potential for adverse ecological impacts, this screening-level calculation may eliminate 

contaminants and exposure pathways which pose only negligible risk from further 

consideration. 

Initial risk characterization will also include a comparison of observed contaminant 

values to regulatory applicable or relevant and appropriate requirements (ARARs) or To Be 

Considered (TBCs) values (e.g., USEPA AWQC, Water Quality Control [WQC], 

USEPA Sediment and Surface Water Screenin~ Values). However, the Step 2 risk HQ 

calculations will not establish preliminary cleanup goals. Screening-level ecotoxicity values 

are derived to avoid underestimating risk and are not intended as cleanup goals. 

A scientific/management decision point, which concludes that: (1) ecological threats are 

negligible, (2) the ERA should continue to evaluate whether a risk exists, or (3) there is a 

potential for adverse ecological effects, which requires a more detailed ERA incorporating 

more site-specific information, concludes Step 2. If existing information is inadequate or 
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adverse ecological effects are indicated, the ERA process will continue to Step 3. A technical 

memorandum will be produced to document the preliminary risk determination. The 

memorandum will be provided to all appropriate regulatory personnel. 

4.3.3 Step 3: Baseline Risk Assessment Problem Formulation 

A conceptual model will be developed to include appropriate assessment endpoints, exposure 

pathways, and risk questions or hypotheses. Using additional input from site personnel and 

other involved parties, Step 3 will refine the screening-level problem formulation and expand 

on the ecological issues of concern. The results of previous steps and any additional 

information will be used to determine the scope and goals of the baseline ERA. Assessment 

endpoints, or the specific ecological values to be protected, will also be identified. These 

endpoints may be broad (protecting aquatic communities) or specific (maintaining terrestrial 

community composition at structures downgradient of a site similar to that upgradient of the 

site). For CERCLA ERAs, assessment endpoints are generally groupings of biota which: 

1) share a common habitat for those contaminants whose exposure pathway of concern is direct 

toxicity (e.g., terrestrial invertebrates), and 2) share a common feeding strategy for those 

contaminants whose exposure pathway of concern is through the food chain (e.g., avian 

piscivores). 

Prior to the scientific/management decision points (SMDP) for this step, six activities will be 

conducted: 

• refine preliminary COPECs 

• search ecotoxicological literature for potential ecological effects of the contaminants 

• qualitatively evaluate complete exposure pathways and potentially at risk ecosystems 

• select assessment endpoints 

• develop conceptual model 

• establish risk hypotheses 
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COPEC refinement will eliminate certain contaminants from further consideration. Those 

contaminants which remain COPECs during risk screening, the assumptions (e.g., 100 percent 

bioavailability) will be compared against values reported in literature. HQs will be changed to 

· reflect more realistic assumptions (e.g., 60 percent bioavailability). 

The screening-level literature search conducted in Step 1 will be expanded to obtain more 

detailed information. The search should identify no observed adverse effect levels (NOAELs), 

lowest observed adverse effect levels (LOAELs), exposure-response functions, and the 

mechanisms of toxic responses for COPECs not included in Step 1. 

In Step 3, the exposure pathways and the ecosystems associated with the assessment endpoints 

will be evaluated in more detail, including contaminant fate and transport, ecological setting, 

and the magnitude and extent of contamination, including relative spatial and temporal 

variability. Stakeholders will be notified of any changes to the exposure parameters. 

Assessment endpoints for the ERA will be selected based on the ecosystems, communities, 

and/or species potentially present at the site. The selection process will be influenced by other 

phases of the problem formulation phase since it depends on COPECs and their concentrations, 

mechanisms of COPEC toxicity to different groups of organisms, presence of potentially 

sensitive or highly exposed receptor groups, and potentially complete exposure pathways. 

Consideration will be given to receptors which will or could be at risk and: 1) how the 

adverse effects of the contaminants might be expressed, 2) how the chemical and physical form 

of the contaminants influence bioavailability and 3) the type and magnitude of adverse 

response. 

Step 3 will also evaluate whether the contaminants can adversely affect an organism in direct 

contact with the contaminated media or if the contaminants accumulate in food chains, 
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resulting in adverse effects to indirectly or minimally exposed organisms. Then, a decision 

will be made by the risk managers to focus on toxicity resulting from direct and/or indirect 

exposures. 

An integrated conceptual model will be developed based on the information obtained during 

previous steps, knowledge of the contaminants present, the exposure pathways, and the 

assessment endpoints. The model will include a contaminant fate and transport diagram that 

traces the contaminants from their sources through the ecosystem to receptors that include the 

assessment endpoints. 

Risk questions will then be applied to the baseline ERA. The questions will be based on 

assessment endpoints and provide a basis for developing the Step 4 study design and evaluating 

the results of the site investigation and subsequent risk characterization. The basic risk 

question asks whether site-related contaminants are causing or have the potential to cause 

adverse effects on the assessment endpoints. 

A scientific/management decision point then summarizes the agreement reached between 

risk managers and risk assessors on four items: 1) COPECs, 2) assessment endpoints, 

3) exposure pathways, and 4) risk questions. Upon agreement, measurement endpoints will be 

selected and a site study is developed. 

4.3.4 Step 4: Study Design and Data Quality Objectives 

Measurement endpoints, which are measurable ecological characteristics related to specific 

assessment endpoints, are developed in Step 4. For example , to determine if reproductive 

impairment in predatory birds (the assessment endpoint) is a result of soil contamination at a 

site, tissue concentrations in prey species would be measured (measurement endpoint). The 

complete conceptual model will be used to develop a study design and DQOs based on 
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statistical considerations for the site assessment. The model also will identify which 

assumptions in the screening-level ERA (Steps 1 and 2) were the most conservative or 

significantly increased the risk prediction's overall uncertainty. Field sampling will address 

risk model parameters that have important effects on risk estimates (e.g., contaminant toxicity 

and concentrations at exposure points). When possible, ERA field sampling efforts will 

incorporate data needs of other sampling efforts to reduce sampling costs and prevent 

redundant sampling. 

Once information regarding site reuse is available a separate Work Plan and Sampling and 

Analysis Plan (WP and SAP) for the ecological component of the field investigation will be 

developed during this step. Consultation with Commonwealth of Puerto Rico, USEPA, and 

other stakeholders on the preparation, review, and approval of the proposed WP and SAP will 

help ensure that the proposed ERA is well-focused, efficient, and technically correct. 

The Ecological WP and SAP will specify the site conceptual model developed in Step 3 and the 

measurement endpoints developed at the beginning of Step 4. The WP will describe 

assessment endpoints, exposure pathways, questions and test hypotheses , measurement 

endpoints and their relation to assessment endpoints, and uncertainties and assumptions. The 

SAP will describe data needs, scientifically valid and sufficient study design and data analysis 

procedures, data reduction and interpretation methods, and a discussion of the statistical 

analyses that will be used. The SAP will also discuss the quality assurance procedures and 

quality control techniques. 

4.3.5 Step 5: Field Verification of Sampling Design 

Before implementation of final ERA WP and SAP, the appropriateness and implementability of 

the proposed field sampling plan, including the testable hypotheses, exposure pathway models, 

and measurement endpoints will be verified. The primary purpose of Step 5 is to ensure that 
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samples specified by the SAP can actually be collected and DQOs can be met. Species 

associated with a specified measurement endpoint will include only those that have been 

observed during the preliminary site characterization or noted during previous site visits. 

Previously obtained information will be verified and the feasibility of sampling will be checked 

by a site visit. 

The need for reference areas also should be evaluated in this step. Reference areas are sites as 

similar as possible to the habitat associated with the site in all aspects except contamination. 

Therefore, stressors or contaminants identified in an appropriate reference area may offer 

insight into effects from background conditions that may otherwise have been considered 

site-related. If several onsite habitats or habitat variables are included in the ERA, then 

several reference areas may be required. For any necessary plan modifications, verification of 

the field sampling plan prior to conducting the full site investigation will be made to the 

study design or implementation to ensure that the ERA meets the study objectives. 

4.3.6 Step 6: Site Investigation and Analysis of Exposure and Effects 

Specific-site sampling and surveys are included as Step 6. They should be a direct 

implementation of the study designed in Steps 4 and 5 and reflect information gathered during 

the previous steps. Information collected during Step 6 will be used to characterize exposures 

and ecological effects. Although much of the information for characterizing ecological effects 

will have been gathered from the literature review, the site investigation may provide evidence 

of existing ecological impacts and additional exposure-response information. If unexpected site 

conditions are encountered, the feasibility or adequacy of the sampling design will be 

reevaluated. 

After information has been collected on contaminants (including general sampling conducted 

during Steps 1 and 2), a study on the general characteristics of the stressor will be completed. 
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This study will provide specific information on intensity, chemical alteration, duration, and 

secondary effects of the stressor chemical. Site-specific information on soil and 

water chemistry will aid in assessing the potential effects of the stressor. 

The analysis phase of the ERA will consist of evaluating all data obtained through Step 6, for 

existing and potential exposures and ecological effects. Analysis of exposure and effects will 

be performed interactively, and comply with methods specified in the WP and SAP. 

Site-specific data obtained during Step 6 will replace many of the assumptions that were made 

for the screening-level analysis in Steps 1 and 2. Evidence of an exposure-response 

relationship between contamination and ecological responses near the AFWTF facility will help 

establish causality. The results of Step 6 are used to characterize ecological risks in Step 7. 

4.3.7 Step 7: Risk Characterization 

Risk characterization is the final phase of the risk assessment process. Data on exposure and 

effects on measurement endpoints will be integrated into a statement about risk to the 

assessment endpoints. A weight-of-evidence approach will be used to interpret the implications 

of various studies for the assessment endpoints. This risk estimation will consist of integrating 

the exposure profiles with the exposure-effects information and summarizing the associated 

uncertainties. Together, this information will help evaluate the ecological significance of 

risk estimates in the absence of remedial activities. The risk estimate will also identify a 

threshold for effects on the assessment endpoint as a range between contaminant concentrations 

identified as posing no ecological risk and the lowest contaminant concentration identified as 

likely to produce adverse ecological effects. The lower bound may be based on consistent 

conservative assumptions and NOAEL toxicity values. The upper bound may be based on 

observed impacts or ecological impacts predictions using consistent assumptions, site-specific 

data, LOAEL toxicity values or an impact evaluation. Information regarding the strengths and 

limitations of the assessment will also be identified and described. 
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During risk characterization, the threshold for effects on the assessment endpoint will have 

been identified. In Step 8, clean-up criteria within acceptable risk levels will be determined 

based on numerous criteria, such as protection of human health and the environment, 

long-term effectiveness, implementability, cost, and community acceptance. Other factors may 

include existing background levels, current and future industrial uses, and local, regional, and 

national ecological significance of the site. The ecological impacts of remedial options as well 

as residual risks associated with no action must be considered. 
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Before starting any field work, the entity performing the field work described in this work plan 

must submit an unexploded ordnance health and safety plan (HASP) for review, comment and 

approval by the Officer-In-Charge, Explosive Ordnance Disposal (EOD) Detachment, 

Naval Station Roosevelt Roads, prior to implementation of the work plan. This work plan will 

detail the procedures to be used to assure unexploded ordnance safety for access to and from 

all sample locations and the areas around them, and for all subsurface investigations, 

shallow hand augering, and any shallow or deep borings. Achieving this goal will require 

using appropriate procedures for subsurface vertical detection of ordnance at depth, which will 

be conducted only by appropriately trained, experienced, licensed and certified personnel, in 

accordance with Navy procedures and as approved by the Navy. The HASP must be 

administered by a qualified health and safety professional and comply with all applicable 

federal, state, and local health and safety requirements. All work must be performed in 

accordance with the accepted plan. 

5.2 Applicability 

The HASP provisions are mandatory for all contractors involved in corrective action 

field activities who will be or could be exposed to onsite hazardous substances and 

physical hazards. Site personnel will operate in accordance with the most current requirements 

of Title 29 CFR 1910.120, Standards for Hazardous Waste Operations and Emergency 

Response, 29 CFR 1926, Construction Standards, and the U. S. Army Corps of Engineers 

Safety and Health Requirements Manual. These regulations include the following provisions 

for employees exposed to hazardous substances, health hazards, or safety hazards: training as 

described in §120(e), medical surveillance as described in §120(f), and personal protective 

equipment as described in § 120(g). 
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Site work will be suspended and the area evacuated if the contractor does not take adequate 

safety precautions, or it is believed that the contractor is or may be exposed to an immediate 

health hazard. 

Health and safety training certificates will be maintained onsite for all contractor employees 

who may be exposed to onsite hazardous substances. Current Occupational Safety and 

Health Administration training or refresher training certificates will be included for employees 

involved in field activities. 

5.3 Site Activities 

Extreme caution and adherence to approved safety procedures are mandatory when conducting 

the field work described in this work plan. Unless specifically designated otherwise by 

qualified Navy EOD personnel, all areas identified as sampling locations in this work plan will 

be assumed to potentially contain unexploded military munitions which could detonate and 

maim or kill personnel if detonated. 

Therefore, an EOD team, either provided by the Navy or others utilizing procedures and 

personnel acceptable to the Navy, will sweep all access routes and areas where field work will 

be conducted before any field work begins. The EOD team shall demonstrate appropriate 

skills, experience and credentials which shall, at a minimum, include graduation from the 

U.S. Naval EOD School in Indian Head, Maryland. In addition, supervisory personnel onsite 

shall have been awarded the Master EOD Skill Badge. If any suspected ordnance is found, it 

will be removed or the area around the object will be flagged so that the investigation can 

proceed without disturbing it. No field personnel will be allowed to enter the site during the 

EOD sweep. Site communications equipment (two-way radios, cellular phones, etc.) must be 

approved by the facility safety office before use. 
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A. PROJECT MANAGEMENT 

A3. Distribution List 

Roberto P. Pagtalunan, LANTNAVFACENGCOM (Engineer-in-Charge) 

Wilfreda Rivera, Naval Station Roosevelt Roads, (Public Works Department) 

Carl A. Soderberg, USEPA Caribbean Division, (Project Manager) 

Israel Torres, Director, Puerto Rico Environmental Quality Board, (Land Pollution Regulation) 

Contractor, (Project Manager, Quality Assurance Manager, Site Supervisor) 

A4. Project/Task Organization 

The individuals directly involved with the Baseline Investigation at Atlantic Fleet Weapons 

Training Facility (AFWTF) Vieques, Puerto Rico, and their specific responsibilities are 

outlined below. Figure A-1 is an organization chart showing lines of responsibility and 

reporting responsibilities. 

Roberto P. Pagtalunan, LANTNAVFACENGCOM Engineer-in-Charge: Overall 

coordination of the project and decision maker. Review and approve Quality Assurance 

Project Plan (QAPP) and subsequent revisions in terms of project scope and objectives. 

Carl A. Soderberg, USEPA Caribbean Division Project Manager: Review and approval of 

QAPP and subsequent revisions. Conduct regulatory assessments of field activities, if 

necessary . 

Contractor Project Manager: Overall coordination of field work. Oversee preparation of 

QAPP. Implement final , approved version of QAPP. 

Contractor Quality Assurance Manager: Review and approval of QAPP. Conduct in-house 

audits of field operations , when needed. 

Contractor Site Supervisor: Direct the sampling operations according to the QAPP. 
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AS. Problem Definition/Background 

AS .1 Purpose/Background 
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A detailed discussion of the site background, facility location, and history may be found in 

Section 1 of the Baseline Investigation Work Plan. 

AS.2 Problem Statement and Background 

A detailed discussion of the problem statement and objectives may be found in Section 1 of the 

Baseline Investigation Work Plan. 

A6. Project/Task Description and Schedule 

A detailed description if the sampling activities may be found in Section 3 of the Baseline 

Investigation Work Plan. A project schedule is provided in Section 2 of that document. 

Table A-1 of this QAPP summarizes the sampling program. 

A 7. Quality Objectives and Criteria for Measurement Data 

The project data quality objective is to provide valid data of known and documented quality to 

determine the concentrations of contaminants at the OB/OD units. Definitive data, as 

established in Guidance for the Data Quality Objective Process, EPA/600/R-96/055 

(September 1994), will be collected for use in evaluating risk to human health and the 

environment. Sampling, analytical, and data validation procedures will conducted in 

accordance with USEPA Region 2's CERCLA Quality Assurance Manual (1989). 

Precision, accuracy, representativeness, comparability, and completeness will be addressed by 

collecting, analyzing, and reporting the data as described in this document. Table A-2 presents 

the analytical parameters, associated detection limits, and human health screening levels. 
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Location 

OB/OD Units 

Reference 
Locations 

Table A-1 
Summary Table of Sampling and Analysis Program 

Sample Matrix 

Soil 

Field Parameters 

Standard Penetration Test 
(Blow Counts) 

Sediment none 

Surface Water none 

Groundwater water level, total dissolved solids, 
pH, specific conductivity, turbidity, 

dissolved oxygen, and salinity 

Soil Standard Penetration Test 

Sediment none 

Laboratory Parameters 

TAL Inorganics, Cyanide, 
TCL VOCs, SVOCS, 
Pesticides/PCBs, Explosives 
+ Nitroglycerin and PETN 

Geotechnical Analysis 

TAL Inorganics, Cyanide, 
TCL VOCs, SVOCS, 

Pesticides/PCBs, Explosives 
+ Nitroglycerin and PETN 
TAL Inorganics, Cyanide, 

TCL VOCs, SVOCS, 
Pesticides/PCBs, Explosives 

+ Nitroglycerin, PETN, 
perchlorate, and picric acid 
TAL lnorganics, Cyanide, 

TCL VOCs, SVOCS, 
Pesticides/PCBs, Explosives 

+ Nitroglycerin, PETN 
perchlorate, and picric acid 

TAL Inorganics, Cyanide, 
TCL VOCs, SVOCS, 
Pesticides/PCBs, Explosives 
+ Nitroglycerin and PETN 
TAL Inorganics, Cyanide, 

TCL VOCs, SVOCS, 
Pesticides/PCBs, Explosives 
+ Nitroglycerin and PETN 
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Number 
of 

Samples 

50 

* 

3 

2 

4 

20 

4 

Duplicates 

5 

0 

2 

Trip 
Blanks 

0 
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Equipment 
Field Rinsate Total 

Samples Blanks Blanks MS/MSD 

3 61 

0 0 0 0 

0 7 

0 6 

0 8 

26 

0 8 



Table A-1 
Summary Table of Sampling and Analysis Program 

Location Sample Matrix 

Surface Water 

Groundwater 

Notes: 

Field Parameters 

none 

water level, total dissolved solids, 
pH, specific conductivity, turbidity, 

dissolved oxygen, and salinity 

VOCs = volatile organic compounds 
SVOCs = semivolatile orgnanics compounds 
PCBs = polychlorinated biphenyls 
PETN pentataerythritol 
TCL = target compound list 
TAL = target analyte list 

Laboratory Parameters 

TAL Inorganics, Cyanide, 
TCL VOCs, SVOCS, 

Pesticides/PCBs, Explosives 
+ Nitroglycerin, PETN 

perchlorate, and picric acid 
TAL Inorganics, Cyanide, 

TCL VOCs, SVOCS, 
Pesticides/PCBs, Explosives 

+ Nitroglycerin, PETN 
perchlorate, and picric acid 

Number 
of 

Samples 

2 

2 

Duplicates 
Trip 

Blanks 
Field 

Blanks 

0 

0 

* = analysis for these parameters will be performed on selected soil samples based on geologic conditions encountered during the investigation. 
Geotechnical parameters = grain-size distribution , Atterberg Limits, moisture content, vertical permeability, and porosity 
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Equipment 
Rinsate 
Blanks MS/MSD 

Total 
Samples 

6 

6 
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Detection limits are described in many different terms depending on the analysis being 

. performed and the capabilities of the instrument. The following terms are important in 

describing detection limits: 

• CLP Organic Contract Required Quantitation Limit (CRQL) and CLP Inorganic 

Contract Required Detection Limit (CRDL) are stipulated by the CLP method as the 

nominal levels laboratories are required to report. These levels are not necessarily the 

lowest detectable levels. 

• SW-846 Practical Quantitation Limit (PQL) or Method Quantitation Limit (MQL) is 

used to determine the extent of contaminants in media. The organic PQL/MQL is the 

lowest non-zero standard concentration in the laboratory's initial calibration curve. 

Inorganic PQLs will be demonstrated by analyzing a PQL standard during an analytical 

sequence. These levels are not necessarily the lowest detectable levels. 

• Organic Method Detection Limit (MDL) is defined as the minimum concentration of a 

substance that can be measured and reported with 99% confidenc~ that the analyte 

concentration is greater than zero and is determined from the analysis of a sample in a 

given matrix type containing the analyte. It is the lowest concentration of an analyte a 

method can reliably detect taking into consideration the reagents and preparation steps 

applied to a sample. 

• Inorganic Instrument Detection Limit (IDL) is defined as the lowest amount of an 

element that can be detected above normal random background noise that can be 

reliably detected under ideal conditions. It is established by determining three times the 

standard deviation of seven replicate analyses of the analyte at the lowest concentration 

level that is statistically different from the blank. Inorganic IDLs are generally 

performed quarterly and are dependent on instrument sensitivity. 
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Table A-2 
Project Detection Limits and Screening Values 

Groundwater Surface Soil Subsurface Soil Low Water Low Soil 
Sueening Screening Value Screening Value Quantitation 

CAS# Parameter Value (m2/L)1 (mg/kg)2 (mg/kg)3 Limits (m!!/U4 Limit (m1!/k1!)5 Notes 

Semi-volatile Organic Compounds 

111444 bis(2-Cbloroethyl)ether c6 0.009590 0.2 0.00002 5 0.33 

108952 Phenol N7 21900 47000 5 5 0.33 

95578 2-Cbloropbenol N 30.42 390 0.2 5 0.33 

541731 1 ,3-Dichlorobenzene N 5.475 7.039 5 0.33 A 

106467 1 , 4-Dichlorobenzene c 0.4727 27 0.1 5 0.33 

95501 1 ,2-Dichlorobenzene N 547.5 560 0.9 5 0.33 

108601 2,2' -oxybis(l- c 0.2604 9.125 5 0.33 
Chloropropane) 

95487 2-Methylphenol N 1825 3900 0.8 5 0.33 

67721 Hexachloroethane c 4.784 46 0.02 5 0.33 

621647 N-Nitroso-di-n- c 0.009567 0.09 0.000002 5 0.33 
propy lamine 

106445 4-Methylphenol N 183 39.11 5 0.33 A 

98953 Nitrobenzene N 3.532 39 0.007 5 0.33 

78591 Isophorone c 70.50 670 0.03 5 0.33 

88755 2-Nitrophenol N 73 160 5 0.33 B 

105679 2,4-Dimethylplienol N 
. . 

730 1600 ' 0.4 5 0.33 

111911 bis(2- c 0.00480 0.0029 5 0.33 c 
Chloroethoxy )methane 

120832 2,4-Dichlorophenol . N 1l0 230 0.05 5 0.33 
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Table A-2 
Project Detection Limits and Screening Values 

Groundwater Surface Soil Subsurface Soil Low Water Low Soil 
Screening Screening Value Screening Value Quantitation Quantitation 

CAS# Parameter Value (mg/L)1 (mg/kg)2 (mg/kg)3 Limits (mg/L)4 Limit (mg/kg)5 Notes 
Semi-volatile Organic Compounds 

120821 1 ,2,4-Trichlorobenzene N 194 780 0.3 5 0.33 

91203 Naphthalene N 6.511 3100 4 5 0.33 

106478 4-Chloroaniline N 146 31.29 5 0.33 A 

87683 Hexachlorobutadiene c 0.859 8 0.1 5 0.33 

59507 4-Chloro-3- N 30.42 390 5 0.33 D 
methylphenol 

91576 2-Methylnaphthalene N 121.7 156.4 5 0.33 A 

77474 Hexachlorocyclopentadiene N 255 .5 10 20 5 0.33 

88062 2, 4, 6-Trichlorophenol c 6.088 58 0.008 5 0.33 

95954 2,4 ,5-Trichlorophenol N 3650 7800 14 20 0.83 

91587 2-Chloronaphthalene N 486.7 625.7 ' 5 0.33 A 

88744 2-Nitroaniline 20 0.83 E 
, .. ..,. · · · ~ 

208968 Acenaphthylene N 365 4700 ,. 5 0.33 F 

131113 Dimethylphthalate N 365000 78214 5 0.33 A 

606202 · 2,6-Dinitrotoltiene · N 36.5 0.9 0.00003 5 0.33 

83329 Acenaphthene N 365 4700 29 5 0.33 

. 99092 3-Nitroaiilline 20 0.83 . E 

51285 2,4-Dinitrophenol N 73 160 0.01 20 0.83 

132649'. ' ~ · . ··Dibenzoftifan N 24.333 ' 31.29 ' •, . 5 0.33 A 
... . ,,; ;''-:- < .. , 
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Table A-2 
Project Detection Limits and Screening Values 

Groundwater Surface Soil Subsurface Soil Low Water Low Soil 
Screening Screening Value Screening Value Quantitation Quantitation 

CAS# Parameter Value (mg/L) 1 (mg/kg)2 (mg/kg)3 Limits (mg/L)4 Limit (mg/kg)5 Notes 
Semi-volatile Organic Compounds 

121142 2,4-Dinitrotoluene N 73 0.9 0.00004 5 0.33 

100027 4-Nitropheno1 N 292 62.57 20 0.83 A 

86737 Fluorene N 243.333 3100 28 5 0.33 

7005723 4-Chloropheny 1pheny I 5 0.33 E 
ether 

84662 Diethylphthalate N 29200 2000 23 5 0.33 

100016 4-Nitroaniline 20 0.83 E 

534521 2-Methyl-4,6- N 3.65 0.7821 50 0.83 A 
Dinitrophenol 

86306 N-Nitrosodiphenylamine c 13.668 130 
,. 

0.06 5 0.33 

101553 4-Bromophenyl- 5 0.33 
phenylether 

118741 Hexachlorobenzene c 0.0419 0.4 0.1 5 0.33 

87865 Pentachlorophenol c 0.558 3 0.001 20 0.83 

85018 Phenanthrene N 182.5 2300 ' 5 0 .33 b 

120127 Anthracene N 1825 23000 590 5 0 .33 

86748 Carbazole c 3.349 32 0.03 5 0.33 
1." 

84742 Di-n-butylphthalate N 3650 2300 270 5 0.33 

2<>6440 . . Fluoranthene N 1460 
. , 

3100 210 5 0.33 

129000 Pyrene N 182.5 2300 210 5 0.33 
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CAS# Parameter 

85687 Butylbenzylphthalate N 

91941 3,3'-Dichlorobenzidine C 

56553 Benzo(a)anthracene C 

218019 Chrysene C 

117817 bis(2- C 
Ethylhexyl)phthalate 

117840 Di-n-octylphthalate N 

205992 Benzo(b)fluoranthene C 

207089 Benzo(k)fluoranthene C 

50328 Benzo(a)pyrene C 

193395 Indeno(l ,2,3-cd)pyrene C 

53703 Dibenz(a,h)anthracene C 

191242 

74873 

75014 

74839. 

75003 

Benzo(g,h,i)perylene N 

Chloromethane C 

Vinyl chloride C 

Bromomethane N · 

Chloroethane C 

75354 < c ,. : 1;1-Dichloroethene c·1· 
~· - \ ·)· · .. 

Table A-2 
Project Detection Limits and Screening Values 

Groundwater Surface Soil Subsurface Soil 
Screening Screening Value 

Value (mg/L)1 (mg/kg)2 
Screening Value 

(mg/kg)3 

Semi-volatile Organic Compounds 

7300 930 

0.149 

0.0917 

9 .174 

4.784 

730 

0.0917 

0.917 

0.00917 

0.0917 

0.00917 

182.5 

2.111 . 

0.0191 

8.517 

3.638 

. 0.0436 

0.9 

88 

46 

1600 

0.9 

9 

0.09 

0.9 

0.09 

234.6 

Volatile Organic Compounds 

49.13 

0.03 

10 

220.3 

1.065 
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0.0003 

0.08 

8 

180 

10000 

0.2 

2 

0.4 

0.7 

0.08 

0.0007 

0.01 
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Low Water Low Soil 
Quantitation Quantitation 

Limits (mg/L)4 Limit (mg/kg)5 Notes 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

0.01 

O.Ql 

0.01 

O.Ql 

. 0.01 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 A 
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Table A-2 
Project Detection Limits and Screening Values 

Groundwater Surface Soil Subsurface Soil Low Water Low Soil 
Screening Screening Value Screening Value Quantitation Quantitation 

CAS# Parameter Value (mg/L)1 (mg/kg)2 (mg/kg)3 Limits (mg/L)4 Limit (mg/kg)5 Notes 
Volatile Organic Compounds 

67641 Acetone N 608.333 7800 0.8 5 0.01 

75150 Carbon disulfide N 1042.857 720 2 1 0.01 

75092 Methylene chloride c 4.102 13 0.001 2 0.01 

75343 1, 1-Dichloroethane N 798.438 1300 1 1 0.01 

78933 2-Butanone N 1906.086 4693 5 0.01 A 

67663 Chloroform c 0.152 0.3 0.03 1 0.01 

71556 1 , 1 , 1-Trichloroethane N 3171.724 1200 0.1 1 0.01 

56235 Carbon tetrachloride c 0.162 0.3 0.003 1 0.01 

71 432 Benzene c 0.319 0.8 0 .002 1 0.01 

107062 1 ,2-Dichloroethane c 0.116 0.4 0.001 1 0.01 

79016 Trichloroethene c 1.554 5 0.003 1 0.01 

78875 1 ,2-Dichloropropane c 0 .155 9 0.001 1 0.01 

75274 Bromodichloromethane c 0.170 10 0.03 1 0.01 

10061015 cis-1,3- c 0.0765 4 0.0002 1 0.01 H 
Dichloropropene 

108101 4-Methyl-2-Pentanone N 139.048 625.7 5 0.01 A 

108883 Toluene N 747.038 650 0.6 1 0.01 

10061026 trans-1 ,3- c 0.0765 3.548 1 0.01 H 
Dichloropropene 
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Table A-2 
Project Detection Limits and Screening Values 

Groundwater Surface Soil Subsurface Soil Low Water Low Soil 
Screening Screening Value Screening Value Quantitation Quantitation 

CAS# Parameter Value (mg/L)1 (mg/kg)2 (mg/kg)3 Limits (mg/L)4 Limit (mg/kg)5 Notes 
Volatile Organic Compounds 

79005 1, 1 ,2-Trichloroethane c 0.188 1 0.0009 1 0 .01 

127184 Tetrachloroethene c 1.068 11 0.003 1 0.01 

591786 2-Hexanone N 1460 312.9 5 0.01 A 

124481 Dibromochloromethane c 0.126 8 0.02 1 0.01 

540590 1 ,2-Dichloroethene N 54.75 0.07 0.003 1 0.01 
(total) 

1330207 Xylene (Total) N 12166.667 15643 1 0.01 A 

108907 Chlorobenzene N 106.068 130 0.07 1 0.01 

100414 Ethyl benzene N 1339.873 400 0.7 1 0 .01 

100425 Styrene N 1623.484 1500 0.2 1 0.01 

75252 Bromoform c 8.478 53 0.04 1 0.01 

79345 . 1,1,2,2- c OJ)527 0.6 0.0002 1 0.01 
Tetrachloroethane 

Inorganics 

7429905 Aluminum N 36500 7821 200 0.04 lA 

7440360 Antimony N i4.6 31 0.3 60 0.012 I 

7440382 Arsenic c 0.0446 0.4 1 10 0.002 

7440393 
. .. 

Barium . N 'i555 5500 82 200 0.04 I 

7440417 Beryllium N 73 0.1 3 5 0.001 
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Table A-2 
Project Detection Limits and Screening Values 

Groundwater Surface Soil Subsurface Soil Low Water Low Soil 
Screening Screening Value Screening Value Quantitation Quantitation 

CAS# Parameter Value (mg/L)1 (mg/kg)2 (mg/kg)3 Limits (mg/L)4 Limit (mg/kg)5 Notes 
Inorganics 

7440439 Cadmium-water N 18.25 78 0.4 5 0.001 

7440702 Calcium 5000 I IJ 

7440473 Chromium (VI) N 109.5 270 2 10 0.002 

7440484 Cobalt N 2190 469.3 50 0.01 lA 

7440508 Copper N 1460 312.9 25 0.005 lA 

7439896 Iron N 10950 2346 100 0.02 lA 

7439921 Lead 0.015 400 0 3 0.0006 IK 

7439954 Magnesium 5000 1 IJ 

7439965 Manganese-nonfood N 730 156.4 15 0.003 I, A 

7439976 Mercury N 10.95 10 0.1 0.2 0.00004 I, L 

7440020 Nickel N 730 1600 7 40 0.008 I 

7440097 Potassium 5000 1 I, J 

7782492 Selenium N 182.5 390 0.3 5 0.001 I 

7440224 Silver N 182.5 390 2 10 0.002 

7440235 .. Sodium 5000 1 i,J 

7440280 Thallium N 2.555 0.255 0.04 10 0.002 

7440622 Vanaciium N 
~ · 

255.5 550 300 50 0.01 I 

7440666 Zinc N 10950 23000 620 20 0.004 

57125 
~.:. -~- ~ . 'tyaiiicie .. N 730 . 1600 ·; 2 10 0.002 
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Table A-2 
Project Detection Limits and Screening Values 

Groundwater Surface Soil Subsurface Soil Low Water Low Soil 
Screening Screening Value Screening Value Quantitation Quantitation 

CAS# Parameter Value (mg/L) 1 (mg/kG)2 (mglk&)3 Limits (m~/L)4 Limit (mg/kg)5 Notes 
Pesticides/PCBs 

319846 alpha-BHC c 0.0106 0.1 0 .00003 0.01 0.0017 

319857 beta-BHC c 0.0372 0.4 0.0001 0.01 0.0017 

319868 delta-BHC c 0.0106 0.1 0.01 0.0017 M 

58899 gamma-BHC c 0.0515 0.5 0.0005 0.01 0.0017 
(Lindane) 

76448 Heptachlor c 0.0149 0.1 I O.oi 0.0017 

309002 Aldrin c 0.00394 0.04 0.02 0.01 0.0017 

1024573 Heptachlor epoxide c . 0.00736 0.07 0.03 0.01 0.0017 

959988 Endosulfan I N 219 470 0.9 0.01 0.0017 N 

60571 Dieldrin c 0.00419 0.04 0.0002 0.02 0.0033 

72559 4,4'-DDE c 0.197 2 3 0.02 0.0033 

72208 Endrin N 10.95 23 0.05 0.02 0.0033 

33213659- Endosulfan II N 219 46.93 0.02 0.0033 A,O 

72548 4,4'-DDD c 0.279 3 0.8 0.02 0.0033 

1031078 Endosulfan sulfate N 219 46.93 0.02 0.0033 A,O 

50293 4,4'-DDT c 0.197 2 2 0.02 0.0033 

72435 Methoxychlor N 182.5 390 8 0.1 0.017 

53494705 Endrin ketone N 18.25 3.911 0.02 0.0033 A,P 

7421934 · Endrin aldehyde • - ·N ·w i8.25; · .. 3.911 
·.·· • 

0.02 0.0033 A,P 

5103719 alpha-Chlordane c 0.191 1.825 0.01 0.017 Q 
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Project Detection Limits and Screening Values 
Groundwater Surface Soil Subsurface Soil Low Water Low Soil 

Screening Screening Value Screening Value Quantitation Quantitation 
CAS# Parameter Value (mg/L)1 (mg/kg)2 (mg/kg)3 Limits (mg/L)4 Limit (mg/kg)5 Notes 

Pesticides/PCBs 

5103742 gamma-Chlordane c 0.191 1.825 0.01 0.017 Q 

8001352 Toxaphene c 0.0609 0.6 2 1 0.17 

12674112 Aroclor-1016 c 0.957 1 0 0.2 0.033 

11104282 Aroclor-1221 c 0.0335 1 0 0.4 0.067 

11141165 Aroclor-1232 c 0.0335 1 0 0.2 0.033 

53469219 Aroclor-1242 c 0.0335 1 0 0.2 0.033 

12672296 Aroclor-1248 c 0.0335 1 0 0.2 0.033 

11097691 Aroclor-1254 c 0.0335 1 0 0.2 0.033 

11096825 Aroclor-1260 c 0.0335 1 0 0.2 0 .033 

Explosives 

2691410 Cyclotetramethylenet N 1825 391.1 0.5-1.0 250-500 R,S 
etranitramine (HMX) 

121824 ·· Rrix (Cyclonite) c 0.609 5.807 0.5-1.0 250-500 R,S 

99354 1,3,5- N 1095 234.6 0.5-1.0 250-500 R,S 
Trinitrobenzene 

479458 Trinitrophenyhnethyl ·• N 365 78.21 0.5-1.0 250-500 R;s 
nitramine(TETRYL) 

99650 1 ,3-Dinitrobenzene N 3.65 0 .782 0.5-1.0 250-500 R,S 

118967' Trinitrotoiuene; N 2 .232 2.12( 
..... ~-· ~ 

0.5-1.0 250-500 R.~s 
t ' 2,(6~ ·' 

98953 Nitrobenzene N 3.532 39 0.007 0.5-1.0 250-500 R,S 

6o62o2" · :~.': 2;6~ohiiu:ot?,lue~e~::::··,R;:· ·. · ·.•! ·. 36'.5' ; · .:/~ 0.9 · - 0 .00003 0.5-1.0 250-500 ' R,S ~ 
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Table A-2 
Proj ect Detection Limits and Screening Values 

Groundwater Surface Soil Subsur face Soil Low Water Low Soil 
Screening Screening Value Screening Value Quantitation Quantitation 

CAS# Parameter Value (mg/L)1 (mg/kg)2 (mg/kg)3 Limits (mg/L)4 Limit (mg/kg)5 Notes 

121142 2,4-Dinitrotoluene 

88722 o-Nitrotoluene 

99990 p-Nitrotoluene 

99081 m-Nitrotoluene 

3058386 Triaminotrinitrobenzene 
(TATB) 

55630 Nitroglycerin 

14797730 Perchlorate 

88891 Picric Acid 

Notes: 

N 

N 

N 

N 

c 

73 

60.833 

60.833 

121.667 

4.8 

18 

5 

Explosives 

0.9 

78.21 

78.21 

156.4 

46 

0.00004 0.5-1.0 

0.5-1.0 

0.5-1.0 

0.5-1.0 

250-500 

250-500 

250-500 

250-500 

R,S 

R,S 

R,S 

R,S 

T 

1 Region 3 risk-based concentration (RBC) for tap water (USEPA, 2000 
2 Value presented is the lower of the ingestion and inhalation soil screening levels (SSLs) for each parameter (USEPA, 1996). When a SSL was not available, the 
Region 3 RBC was used. 
3 Value presented is the SSl for the migration to groundwater pathway assuming a dilution attenuation factor of 1. 
4 Values are the contract required quantitation limits (CRQLs) for VOCs, SVOCs, and Pests/PCBs; contract required detection limits (CRDLs) for inorganics; 
Estimated Quantitation Limits for Explosives 
Organics: USEPA Contract Laboratory Program, Statement ofWorkfor Organics Analysis, OLC02.1, February, 1996. 
Inorganics: USEPA Contract Laboratory Program, Statement ofWorkfor Inorganics Analysis: Multi-Media Multi-Concentration, ILM03.3. 
5 Values are the contract required quantitation limits (CRQLs) for VOCs, SVOCs, and Pests/PCBs; contract required detection limits (CRDLs) for inorganics; 
Estimated Quantitation Limits for Explosives 
Organics: USEPA Contract Laboratory Program, Statement ofWorkfor Organics Analysis, OLC02.1, February, 1996. 
Inorganics: USEPA Contract Laboratory Program, Statement ofWorkfor lnorganics Analysis: Multi-Media Multi-Concentration, ILM03.3 . 
6 C indicates RBC based on carcinogenic toxicity value. 
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7 N indicates RBC based on noncarcinogenic toxicity value. 

A) For noncarinogens, the value presented is the risk-based concentration (RBC) adjusted to a hazard quotient of 0.1 

B) Used 2, 4 dinitrophenol as a surrogate 
C) Used bis (chloromethyl) ether as a surrogate 
D) Used 2 -chlorophenol as a surrogate 

Part B, Subpart X Permit Application 
Baseline Investigation Work Plan 

AFWTF Vieques, Puerto Rico 
June 29, 2000 

E) Toxicity values are not available for 4-bromophenylether and 4-chlorophenyl ether. Because surrogate compounds could not be identified, the laboratory 
CRQL will be used. 

F) Used acenapthene as a surrogate. 
G) Used pyrene as a surrogate. 
H) Used 1, 3 dichloropropene as a surrogate 
I) Water CRDL obtained by multiplying soil CRDL by 0.2. 
J) Essential nutrient 
K) The groundwater value is the treatment technique action level (USEPA, 1996). The soil value is the residential soil screening concentration (USEPA, 

1994). 
L) Used mercuric chloride as a surrogate. 
M) Used alpha-bhc as a surrogate. 
N) Used Endosulfan as a surrogate. 
0) See note N. 
P) Used Endrin as a surrogate. 
Q) Used chlordane as a surrogate 
R) DLS 
S) Detection limits may change based on detection limits at the time of analysis 
T) Perchlorate is not regulated under the Safe Drinking Water Act. Currently the USEPA provisional reference dose si 4-18 (ppb. The State of California 

has set a provisional action level for perchlorate in drinking water at 18 ppb. 
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• Sample Quantitation Limit (SQL) is the CRQL/CRDL/PQL/MQL adjusted for sample 

characteristics, sample preparation, dilutions, and/or laboratory adjustment. All undetected 

results will be reported at the SQL. 

For this project all organic and inorganic values (except metals) observed below the SQL, but 

above the MDL will be reported as estimated values (flagged "J") by the laboratory. Metals 

values will be reported down to the IDL adjusted for sample characteristics, sample preparation, 

dilutions, and/or laboratory adjustment. For metals, observed values below the SQL but above the 

IDL will be reported and flagged estimated (either "J" or "B") 

Since the Navy has not yet selected a laboratory to perform the analyses described in this work 

plan, specific MDLs and IDLs and similar issues cannot be presented in the work plan. However, 

the selected laboratory will be required to meet the following performance standard prior to being 

selected to perform analysis: 

When possible, the detection limit (CRQL, CRDL, PQL) concentration for an analyte shall be less 

than or equal to the corresponding screening level concentration for that analyte, as shown in the 

screening level concentration table provided. In cases where the detection limit (CRQL CRDL, 

PQL) for the analysis of a particular analyte is greater than the analyte's screening level 

concentration, the laboratory shall certify and demonstrate with appropriate documentation that the 

concentration of its MDL or IDL for the analyte is less than the analyte's screening level 

concentration. In cases where either of the proceeding performance standards can be met for an 

analyte, the laboratory must provide documentation clearly establishing the reason(s) that normally 

available analytical methods cannot attain the analyte's screening level concentrations. 

Failure to meet the above performance standard will result in a laboratory not being selected to 

perform this analytical work. 
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The completeness goal for this project is 95% for analytical data. Field measurements will have a 

completeness goal of 90% . To acquire definitive data to meet the project QA objectives, the 

laboratory will supply QC information so the accuracy and precision of the data may be assessed . 

AS. Special Training Requirements/Certification 

The 40-hour HAZWOPER class and annual refreshers are required for all field personnel. An 

Explosive Ordnance Disposal (EOD) team, either provided by the Navy or others utilizing 

procedures and personnel acceptable to the Navy , will sweep all access routes and areas where 

field work will be conducted before any field work begins. The EOD team shall demonstrate 

appropriate skills, experience and credentials, which shall , at a minimum, include graduation from 

the U.S . Naval EOD School in Indian Head, Maryland. In addition, supervisory personnel onsite 

shall have been awarded the Master EOD Skill Badge. 

A9. Documentation and Records 

All individuals and organizations on the distribution list (A.3) will receive a copy of the approved 

QAPP and all subsequent revisions . The Contractor 's Project Manager will be responsible for 

distribution of the QAPP and associated updates/revisions. 

A9.1 Maintenance of Documentation and Records 

The following documentation and records will be maintained by the Contractor during the 

investigation: 

• Sample Collection Records: (sample tracking, soil borings , well installation, etc .): 
Records showing that the proper sampling protocol was performed, including the names of 
persons conducting the activity, sample number , sample collection points , maps and 
diagrams, and equipment/methods used. General field records will also be maintained in 
bound field logbooks to record the procedures used in the field to collect data and outline 
potential areas of difficulty in collecting data. 

• Chain-of-Custody Records: records that document the progression of sample custody. 
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• Quality Control (QC) Sample Records: records that document the generation of 
QC samples, including field blanks, trip blanks , equipment rinsate blanks, and duplicate 
samples. QC records also include laboratory quality control records. 

.• Laooratory Records: Sample data, sample management records , test methods, and quality 
assurance/quality control (QA/QC) reports. 

• Additional Records: Records to be maintained in the field including the site activity log 
daily master, individual activity field logs, soil sampling log, groundwater sampling log, 
well installation log , sampling log daily master, and internal field audits. 

A9.2 Data Reporting Format 

All analytical data reporting packages will be generated according to the procedures and formats 

described in the USEPA Contract Laboratory Program (CLP) , Test Methods for Evaluation of 

Solid Waste Physical/Chemical Methods , (SW-846), Third Edition, USEPA, Office of Solid Waste 

and Emergency Response (OSWER), Update III, December 1996, guidelines established in 

American Society for Testing Methods (ASTM), and as detailed in Sections B, C, and D of the 

QAPP. The requested laboratory turnaround time is 28 days . Data will be delivered on hard copy 

and electronically . 

Analytical data deliverables for this project will include the information in Table A-3 through A-7. 

Table A-3 
Hardcopy Data Deliverables for CLP VOC and SVOC Analysis 

Item · CLP Form 

Case Narrative should contain: laboratory name; sample delivery group 
(SDG) number; sample identifications in the SDG including 
differentiations between initial analyses and re-analyses; analyses 
performed for each sample; and detailed documentation of all quality 
control , sample shipment and/or analytical problems encountered in 
processing the samples reported in the data package. 

The narrative must also include any problems encountered or deviations 
from the requested analytical method, both technical and administrative, 
corrective actions taken, and resolution and explanation for all laboratory 
flags . In addition, the narrative must contain a signed certification 
statement. 
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Hardcopy Data Deliverables for CLP VOC and SVOC Analysis 
Item CLP Form 

Sample, method blank, and matrix spike/matrix spike duplicate (MS/MSD) Form I 
results must be tabulated or reported on spreadsheet. Results greater than 
the method detection limit (MDL) and less than the quantitation limit will 
be reported as estimated. 
Surrogate recoveries (%Rs) for all samples including QA/QC samples Form II 
must be reported. 

MS/MSD (one spike and one spike duplicate per 20 samples of similar 
matrix). Spike sample and spike duplicate results will be tabulated. 
Percent recoveries and relative percent differences will be tabulated and 
summarized. 

Method Blank summary analyzed per matrix/concentration. 

GC/MS tuning every 12 hours for VOC and SVOC. Ion abundance 
criteria reported. Samples associated with each 12-hour tuning period 
must be reported with analysis dates and times. 

Initial five-Point Calibration data for VOC and SVOC. Relative response 
factors (RRFs) and % relative standard deviations (%RSD) are to be 
included. Separate calibrations are needed for low and medium VOC 
samples per matrix/concentration. 
Continuing Calibration data with RRFs and % differences (%D). Separate 
calibrations are needed for low and medium samples per 
matrix/concentration. 

Internal Standard Areas and Retention Times are to be reported for every 
VOC and SVOC sample. 

Note: 

Form III 

Form IV 

Form V 

Form VI 

Form VII 

Form VIII 

In addition to all summary forms identified above, deliverables may include all sample chromatograms, data printouts 
and mass spectra for all samples including QA/QC (blanks, MS/MSD, samples , calibrations) . 

Table A-4 
Hardcopy Data Deliverables for CLP Pesticides/PCB Analysis 

Item CLP Form 

Case Narrative (see VOC and SVOC explanation) 

Sample, method blank and MS/MSD results to be tabulated or reported on 
spreadsheet. Results greater than the MDL and less than the quantitation 
limit will be reported as estimated. 

Surrogate recoveries for all samples including QA/QC samples for both 
columns must be reported. 
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Hardcopy Data Deliverables for CLP Pesticides/PCB Analysis 
Item CLP Form 

MS/MSD (one spike and one spike duplicate per 20 samples of similar Form III 
matrix). Spike sample and spike duplicate results will be tabulated. 
Percent recoveries and %RPDs will be tabulated and summarized. 

Method Blank spikes with results and control charts. Run with each batch 
of samples processed. Analyzed per matrix/concentration. 

Instrument Blank results . Instrument blanks analyzed every 12-hours. 

A three-point initial calibration for single-component pesticides, one-point 
for multicomponent pesticides and aroclors . 
Report the following: RT windows for single-component pesticides; 
Initial Calibration single component calibration factors and %RSDs; 
and RT windows for multi-component pesticides. 
A mid-concentration standard will be analyzed after each group of 10 
samples in the analysis sequence . Report mid-concentration results %Ds 
and % breakdowns of DDT and Endrin. 

Analytical Sequence (including analysis dates and times) reported for each 
column and for all samples including QA/QC samples. 

Cleanup Efficiency recoveries reported for Florisil (and silica gel or gel 
permeation chromatography (GPC) if performed). 

Pesticide identifications for all samples with pesticide(s) identified. 
Percent Differences (%D) between columns are to be reported and those 
results with greater than 25% D are to be flagged "P." 

Any compounds confirmed by two columns should also be confirmed by 
GC/MS if the concentration is sufficient for detection by GC/MS as 
determined by the laboratory-generated detection limits. The GC/MS 
would normally require a minimum concentration of 10 ng/uL in the final 
extraction for each single-component compound. All GC/MS confirmation 
QA/QC must be included. 

Note: 

Form IV 

Report Results 

Form VI - Pest 1 
Form VI - Pest 2 
Form VI - Pest 3 
Form VI - Pest 4 

Form VII - 1 and - 2 

Form VIII 

Form IX- 1 
Form IX- 2 

Form X 

All QA/QC for GC/MS 
confirmation and Form I 

In addition to all summary forms identified above, deliverables may include all sample chromatograms, data printouts 
and mass spectra for all samples including QA/QC (blanks, MS/MSD, samples, calibrations) . 

Table A-5 
Hardcopy Data Deliverables CLP Metal Analysis 

Item 

Case Narrative (see VOC and SVOC explanation) 

Sample results . Results between the Instrument Detection Limit and the 
quantitation limit are required to be reported and flagged as estimated 
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Hardcopy Data Deliverables CLP Metal Analysis 

Item 

For ICP, an initial 1-point calibration is to be analyzed. For GF AA, an 
initial 3-point calibration (minimum) is to be analyzed and results are to be · 
reported. After the calibration, the curve must be verified by the use of at 
least a calibration blank and a calibration check standard at or near mid­
range. The calibration must be measured within 10% of its true value to be 
valid. 
Check or reference standards are to be analyzed and results reported. A 
check or reference standard should be analyzed after every ten sample 
injections. This sample must be within 20% of its true value. 

Initial and Continuing Calibration blank results. Calibration blanks analyzed 
at a 10% frequency . 

Preparation blank results. Preparation blanks are to be taken through 
digestion (l/20 samples of the same matrix or SDG, whatever is most 
frequent). 
ICP interference check sample results. True and found results must be 
reported. 
Spike sample recoveries ( 1 per 20 samples of a similar matrix) 

Serial dilution results. 

Laboratory Duplicate results and %RPDs (1 per 20 samples or analytical 
batch - whichever is most frequent - will be split and digested as a 
separate sample). 
Laboratory control samples will be processed with each sample batch. 

Instrument Detection Limits. 

Preparation Logs. 

Analysis Run Log . 

Standard addition results (if performed) . 

Post digestion spike recoveries for GFAA. 

Note: 

CLPForm 

Form II 

Form II 

Form III 

Form III 

Form IV 

Form V (Part 1) 

Form IX 

Form VI 

Form VII 

Form X 

Form XIII 

Form XIV 

Form VIII 

Noted on Analysis Run Log 

In addition to all summary forms identified above, deliverables may include all sample chromatograms, data printouts 
and mass spectra for all samples including QA/QC (blanks , MS/MSD, samples, calibrations). 
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Table A-6 
Hardcopy Data Deliverables CLP Cyanide Analysis 

Item 

Case Narrative (see VOC and SVOC explanation) 

Sample results in table or spreadsheet. 

Initial calibration: report "true" and "found" concentration results and %RSDs. 

Continuing calibration or standard check: report "true" and "found" 
concentrations and %D from the initial calibration. 

Method blank analyzed (one per batch) and results reported. 

Spike sample analysis: report control limits, spiked sample results (SSR), 
sample results (SR), spike added (SA), and %R. 

Laboratory duplicates: report sample concentration, duplicate concentration, and 
RPD. 

Laboratory control sample: report "true" and "found" results, %Rs, and control 
limits . 

Preparation log: report EnSafe sample ID, lab sample ID, preparation date, soil 
weight and/or volume. 

Note: 

CLP Form 

Form I 

Form II 

Form II 

Form III 

Form V 

Form VI 

Form VII 

Form XIII 

In addition to all summary forms identified above, deliverables may include all sample chromatograms, data printouts 
and mass spectra for all samples including QA/QC (blanks, MS/MSD, samples, calibrations). 

Table A-7 
Hardcopy Data Deliverables for SW-846 Explosives 

Non-CLP Deliverable Requirements Explosives CLP Equivalents 

Case Narrative (see VOC and SVOC explanation) Case Narrative 

Sample, method blank and MS/MSD results to be tabulated or reported on Form I 
spreadsheet. Results greater than the MDL and less than the quantitation 
limit will be reported as estimated. 

Surrogate recoveries for all samples including QA/QC samples. One Form II 
surrogate standard is added to each sample. 

Matrix Spike/Spike duplicate (1 spike and 1 spike duplicate per 20 samples Form III 
of similar matrix). Spike sample and spike duplicate results will be 
tabulated. Percent recoveries and RPDs will be tabulated and 
summarized . 
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Hardcopy Data Deliverables for SW-846 Explosives 
Non-CLP Deliverable Requirements Explosives CLP Equivalents 

Method Blank spikes with results and control charts. Run with each batch 
of samples processed. Analyzed per matrix/concentration. 

Instrument Blank results. Instrument blanks analyzed every 12 hours . 

SW-846: A 5-point initial calibration is to be analyzed. 
Report the following: Initial calibration factors and %RSDs. 

A mid-concentration standard will be analyzed after each group of 10 
samples in the analysis sequence . 

Analytical Sequence (including analysis dates and times) reported for each 
column and for all samples including QA/QC samples. 

Cleanup Efficiency recoveries reported for silica gel or GPC. 

All explosives identified in all samples. Percent Differences (%D) 
between columns are to be reported and those results with %D great than 
25% are to be flagged "P. " 

Note: 

Form IV 

Report Results 

Form VI 

Form VII - 1 and - 2 

Form VIII 

Form IX- 1 
Form IX- 2 

Form X 

In addition to all summary forms identified above, deliverables may include all sample chromatograms, data printouts 
and mass spectra for all samples including QA/QC (blanks, MS/MSD, samples, calibrations). 

A9.3 Data Reporting, Archiving, and Retrieval 

All records which constitute evidence relevant to sampling and analysis activities as described in 

this QAPP will be maintained by the Navy or its designee. Records will be maintained for a 

minimum of 7 years after the final report for this investigation is submitted. The final evidence 

file will be held in a central repository. It will include all relevant records, reports, logs, field 

books, pictures, subcontractor reports, correspondence, and data reviews. The location will be 

secured, with limited access. 
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Details of the data collection design process for this investigation may be found in Section 3 of 

the Baseline Investigation Work Plan. Analytical samples are critical for assessing risk to 

human health and the environment from the OB/OD units. Field measurements and collection 

of . geotechnical samples are needed to provide background information but are considered 

non-critical. 

B2. Sampling Methods Requirements 

B2.1 Purpose/Background 

See the Baseline Investigation Work Plan for a detailed discussion of site background and 

sampling objectives . 

B2.2 Sample Collection, Preparation, and Decontamination Procedures 

B2.2.1 Soil Investigation 

Techniques for collecting samples will depend on their depth. Surface soil samples, which are 

defined as 0 to 1 foot bgs exclusive of rocks, twigs, leaves, and vegetation, will be collected 

manually with hand augers. Subsurface samples may be collected using power devices such as 

drill rigs equipped with steel split-barrel samplers with stainless-steel, plastic, or teflon liners; 

or steel split-barrel samplers without liners. 

Unexploded Ordnance Danger 

Because unexploded ordnance may be encountered during sampling, the entire area will be 

surveyed for surface and subsurface unexploded munitions prior to drilling in accordance with 

the health and safety plan requirements discussed in Section 5. If any material is detected, it 

will be noted for further investigation and no subsurface soil samples will be collected from the 

area. Borehole tools will be used to conduct subsurface resistivity or magnetics testing while 
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drilling in accordance with the health and safety plan in Section 5. If any subsurface 

obstruction is encountered, the boring/drilling activities at that location will be immediately 

terminated and the location marked for further evaluation. A plan for conducting the 

unexploded ordnance survey and special drilling precautions will be prepared before field work 

begins. Section 5 of this work plan outlines additional health and safety requirements for these 

activities. 

Soil Description 

A qualified geologist will describe samples on a soil boring log using the Unified Soil 

Classification System (USCS). Descriptions will include color, texture, grain size, staining, 

and odor in accordance with the American Society for Testing and Materials (ASTM) 

standards for Description and Identification of Soils using the USCS Visual-Manual Procedure 

(ASTM D2488). Figure B-1 contains a sample boring log. 

Soil Samples for Volatile Organic Compound Analysis 

To ensure that volatile organic compounds (VOCs) do not volatilize between sample collection 

and analysis, soil samples for VOC analysis will be collected prior to geologic logging. 

Following VOCs, the order of sample collection will be semivolatile organic compounds 

(SVOCs), other organics, and metals. 

Soil samples for VOC analysis will be collected according to Method 5035 using an 

EnCore sampler where possible. For locations where site conditions limit the use of the 

Encore sampler, unpreserved 2 ounce glass jars will be used and filled as full as possible to 

minimize headspace. 

The EnCore system consists of a T-shaped handle, which holds a disposable sample container 

attached to the handle and is pushed into the soil core. Simultaneously, a spring-loaded 

plunger is pushed back, which allows the container to fill with soil while preventing trapped air 
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pockets. Once full, the sampler is sealed with a locking, airtight cap. Finally, the sampler is 

removed from the handle and managed like any other sample container. 

Three EnCore samples will be collected from each interval to be analyzed for VOCs. Two 

samplers will be used for low level analysis and one sampler will be used for high level 

analyses, in the event that the low level sample requires dilution. In addition, a bulk soil jar 

will be collected for the determination of percent moisture. Samples will be shipped overnight 

to the lab for analysis within 48 hours. If analysis within 48 hours is not possible, the 

laboratory will preserve the sample allowing for a 14 day holding time. If preservation is 

required, the laboratory will test a portion of the soil from the bulk jar to assess whether the 

soil reacts with sodium bisulfate used in preserving soil samples. If the sodium bisulfate does 

not react with the soil, the laboratory will preserve two Encore volumes in sodium bisulfate 

and one EnCore volume in methanol. If sodium bisulfate produces a reaction with the soil 

(i.e. , bubbling) , the laboratory will place two Encore volumes in water and one EnCore 

volume in methanol. Unless stated otherwise, other soil sampling procedures will adhere to 

the traditional techniques described below. 

Surface Soil Sample Collection by Hand Auger 

Before Augering: 

1. Don personal protective clothing and equipment as specified in the site-specific health 
and safety plan. 

2. Stake the location(s) to be sampled. 

3. Clear vegetation and other debris from the surface around the boring location. 

4. Place clean plastic sheeting on the surface near the sample collection location to hold 
decontaminated sampling equipment. 

5. Set up an area to decontaminate sampling equipment. 
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2. Make detailed notes about geologic features in a field book or soil boring log. 

3. Empty contents of the sampling device into a decontaminated stainless-steel bowl. 
Collect enough to fill all sample containers (see Section B4). 

4. Mix the interval sample thoroughly and place into the appropriate containers 
(see Section B4). Samples for VOC analysis should be collected as described above. 
Label the samples in accordance with Section B3 and preserve them to 4 oc. 

5. Record the sample identification number, sample collection depth, and the analyses 
required by Section B4 in the field logbook. 

6. Proceed with additional sampling as this plan requires. 

After Augering: 

1. Cement bentonite grout the boreholes and treat all investigation-derived waste (IDW) as 
described in Section B2.2.6 of this work plan. Use a cement/bentonite ratio of 95/5. 
Hydrate the mixture according to manufacturers specifications. 

2. Decontaminate all equipment in accordance with Section B2.2.5 of this plan. 

3. Place used plastic sheeting and other disposable sampling equipment in the designated 
drum for disposal. 

4. Complete the field logbook entry and soil boring log for the site (see Section BlO.l). 

Subsurface Sample Collection by Drill Rig 

Subsurface sample collection will be completed in accordance with the Navy-approved 

safety plan (see Section 5). Subsurface soil borings may be advanced by a drill rig using 

hollow-stem augers, which will be advanced without a center plug to facilitate split-barrel 

sample collection. An attempt will be made to complete all borings using hollow-stem auger 

drilling techniques. If geologic conditions (such as bedrock) are encountered that prevent the 
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use of hollow-stem augers, alternate drilling methods such as rotasonic techniques will be 

employed. 

After soil samples are obtained to the proper depth, the borings will be abandoned with neat 

cement grout (95/5 ratio of cement to bentonite and hydrated according to manufacturer's 

specifications) or completed as a temporary monitoring well. Specific sampling procedures are 

provided below. 

Split-Barrel Sampling 

Before Split-Barrel Sampling: 

1. Don personal protective clothing and equipment as specified in the site-specific health 
and safety plan (see Section). 

2. Stake the location(s) to be sampled. 

3. Clear vegetation and debris from the surface. 

4. Prepare the site by placing plastic sheeting around the borehole and over the sampling 
table. 

5. Align the derrick of the drill rig at the sampling location. 

6. Set up a decontamination area for sampling equipment. 

During Sampling: 

1. Install a decontaminated steel split-barrel sampler on the center rod(s) and insert it into 
the hollow-stem auger. Connect the hammer assembly and lightly tap the rods to seat 
the drive shoe at the ground surface. 

2. Push the sampler down into the soil using the drill rig's hydraulics. Cease pushing 
when the full length of the sampler has been driven or upon sampler refusal. Perform a 
standard penetration test (ASTM-1586) each time a split-spoon sample is collected and 
record the results on the boring log. 
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3. Pull the sampler free with upswings of the hammer, or use the drill rig's winch. Pull 
out the center rod and sampler. 

4. Unscrew the split-barrel assembly from the center rod and place it on a sampling table. 

5. Remove the drive shoe and head assembly. If necessary, tap the split-barrel sampler 
assembly with a decontaminated hammer to loosen threaded couplings. 

6. With the drive shoe and head assembly off, split the sampler and expose the contents to 
process samples. Place the sample material into a stainless-steel bowl for mixing. 
After homogenizing, containerize the samples (see Section B4). Samples for VOC 
analysis should be collected using Encore samplers as described earlier in this section. 

7. Label the samples in accordance with Section B3 of this plan. 

8. Preserve the samples at 4 °C. 

9. Record the sample identification number, sample collection depth, and the analyses 
required by Section B2.2.5 in the field logbook. 

10. Decontaminate sampling equipment as needed in accordance with Section B2.2.5 of this 
plan. 

11. Attach the hollow-stem auger with the cutting head and center rod(s). 

12. Proceed to the next sampling depth. 

13. Slightly raise the auger flight(s) to disengage the cutting head and rotate without 
advancement to clean cuttings from the bottom of the hole. 

14. Describe sample lithology on soil boring logs (see Figure B-1) based on observations of 
the auger cuttings, the bottom end of the sample in the liner, or the sample inside the 
split-barrel sampler (when liners are not used). 

After Split-Barrel Sampling: 

1. Backfill the borehole with neat cement grout. 

2. Remove the drill rig to the heavy-equipment decontamination area. 

3. Place plastic sheeting and other disposable sampling equipment in a drum for disposal. 
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4. Record all relevant information in the field logbook before leaving the site (see 
Section BlO.l). 

B2.2.2 Groundwater Investigation 

The following sections outline the methods for installing temporary groundwater monitoring 

wells and collecting groundwater samples. 

Monitoring Well Construction 

Boreholes will be advanced and sampled using hollow-stem augers or rotasonic drilling 

methods where site conditions prevent the use of hollow stem augers. A qualified geologist or 

hydrogeologist will log and describe all drilling, well installation, well development, and well 

testing operations. Temporary wells will be properly abandoned following the groundwater 

investigation. A protective well cover will be used while sampling activities are ongoing. 

Refer to Figures B-2 and B-3 for a typical monitoring well construction diagram and a 

monitoring well construction log. 

The temporary monitoring wells will consist of 2-inch inside diameter, schedule 40 

polyvinylchloride well screen and riser pipe with flush joint threaded connections. Well 

screens will be 10 feet long with continuous 0.10-inch slots and will be set with the top of the 

screen 2 feet above the water table. Enough 20 to 40 filter sand will be used to ensure the 

placement of a continuous filter pack around the well screen. The filter pack will extend at 

least 2 feet above the screen. A 3-foot minimum bentonite plug will be installed after 

placement of the filter pack. The plug will consist of 3/8-inch diameter bentonite pellets, 

hydrated for at least one hour. A grout seal will be placed from the top of the bentonite seal to 

the ground surface through a tremie pipe. The grout seal will consist of portland cement 

powder (ASTM C-150, Type I or II) and bentonite at a 95/5 ratio. Hydrate mixture according 

to manufacturer's instructions. Specific monitoring well installation procedures are outlined 

below. 
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Subsurface sample collection will be completed in accordance with the Navy-approved 

unexploded ordnance safety plan (see Section 5). 

1. Clear vegetation and debris from monitoring well site. 

2. Place plastic sheeting on the ground near the area to hold decontaminated equipment. 
Stake the location(s) to be sampled. 

3. For monitoring well boreholes requiring soil sampling, advance the boring and conduct 
sampling in accordance with Section 4.1.3. If the boreholes don't require soil 
sampling, advance the borehole to the required depth using a bit or auger flight with 
plug. The borehole should be at least 4 inches larger in diameter than the well casing. 
Drill the hole slightly deeper - approximately 6 inches more than required for the 
combined length of casing and screen. Sound the final completion depth with a 
decontaminated, weighted tape before continuing. 

4. Condition the borehole by circulating drilling fluids (mud, water, or air) that are free of 
contamination, or by rotating augers without advancing them until the hole is cleaned of 
cuttings. Remove cuttings from the area around the auger. Record the type and 
quantity of drilling fluid used and the amount recovered on the boring log. 

5. Prepare the casing and screen for installation. Decontaminate both in accordance with 
Section B2.2.5. Do not clean the casing and screen with hot water or solvent rinse. 

6. Withdraw the drill rods. Check the hole's depth with a weighted surveyor's tape. It is 
not necessary to remove the drill string at this point because the well will be 
constructed through the center of either the augers or the casing. 

7. Hang the casing string, screen down, over or in the borehole top. Lower the casing 
string down to the bottom of the well. 

8. Prepare the dry sand or sand slurry for the filter pack to set the well casing. 

9. When the casing string is set to the desired depth, hang the centered casing in place. 
Leave 2 to 3 feet of stickup once the well has been lowered to its final position. 
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10. If the well is deeper than 20 feet, install the filter pack through the tremie pipe. Six 
inches or more of filter pack material must be spotted at the bottom of the hole, under 
the screen. Withdraw the augers slowly so the filter pack is placed evenly around the 
screen without bridging. Conditions permitting, install the filter pack to a depth of 
approximately 2 feet above the top of the screened intervaL 

11. Check the depth to the top of the filter pack with a weighted tape . 

12. To install the bentonite seal, tremie bentonite pellets on top of the filter pack if well is 
deeper than 20 feet. Slowly withdraw the auger as the bentonite is added to ensure 
even placement of the seal around the annulus. Check the depth with a weighted tape. 
If possible, leave at least 2 feet of bentonite above the screen. 

13. Hydrate according to manufacturer's specifications or eight hours, whichever is greater. . 

14. To grout the annular space, mix high solids bentonite and water to make a pumpable 
slurry. Use a cement/bentonite ratio of 95%/5% in preparing the bentonite slurry. 
Hydrate the mixture according to manufacturers specifications . 

15. If well is deeper than 20 feet, tremie the grout into the annulus using a side discharge 
tremie pipe. Slowly withdraw the auger as the annulus fills. Grout the well to within 
2 to 4 feet of the surface. Note the amount of grout used in the field logbook. 

16. After installing grout, dismantle and decontaminate equipment. Allow adequate cure 
time (24 hours) for the grout before developing the well. 

17. Record construction information on the monitoring well construction log, an example of 
which is provided in Figure B-3. 

Rotasonic Drilling Method 

Rotasonic drilling will not be used in areas of suspected unexploded munitions. Rotasonic 

drilling combines rotational and high frequency vibrational forces to advance the drill bit and 

drill pipe in the borehole . The primary design difference between rotasonic drilling and other 

types of rotary systems is the incorporation of an oscillator in the drill head to produce 

vibrational energy. The vibrational frequency generated by the oscillator can be adjusted for 

different drilling conditions. Rapid drilling rates result from matching the drill pipe's 

vibrational frequency with the resonant frequency of each 10-foot core barrel or drill pipe 
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section. The resulting high amplitude waves within the core barrel or drill pipe are transmitted 

to the drill bit. This vibrational energy, combined with the rotational energy, allows effective 

· operation in both unconsolidated and consolidated material. 

Basic equipment associated with a rotasonic drill rig includes the vibratory/oscillatory 

top-mounted drill head, mast, elevated drill platform, motor, hydraulic pump and lines, drill 

center, drill pipe, and core barrels. A support truck for holding drill pipe, core barrels, and 

other drilling materials is located at the rear of the drilling platform. Using a second vehicle to 

hold drill pipe allows off-location decontamination of these materials without moving the drill 

rig itself. The drill rig also has the capability to carry 1 ,000 gallons of potable drilling water. 

The rotasonic drill rig can be operated by one driller and a driller's helper. The drill head is 

lowered down the mast to a working height above the drill platform and mechanically rotated 

from a vertical to a horizontal orientation. Hydraulic mechanical vises rapidly connect drill 

pipe or core barrel sections to the drill head, which is then raised and rotated to a 

vertical orientation prior to drilling. 

The borehole is drilled by advancing two lines of drill pipe. A studded drill bit is attached to 

the base of the core barrel, which has a 4-inch inner diameter (ID) and 4.5-inch outer diameter 

(OD). The core barrel, which is 10 feet long , is connected to the 4 .5-inch drill pipe and is 

advanced to the desired depth by using high frequency vibration and rotation, forcing an 

undisturbed, continuous core into the core barrel. When the core barrel reaches the desired 

depth, a larger outer drill pipe with a 5.875-inch OD is advanced along the outside of the core 

barrel to the same depth. The larger drill pipe is left in place to hold the borehole open while 

the inner drill pipe, core barrel, and sample are retrieved. This assembly is removed from the 

borehole and rotated to a 45-degree orientation relative to the drill mast. The core sample is 

extruded sonically into a plastic sleeve, which is placed on a core table for lithologic 
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description and possibly retained for chemical analysis. The outer sample core portions will be 

shaved away to ensure that soil in contact with the plastic sleeve is not collected for analysis . 

The core barrel is removed, replaced with a decontaminated barrel, and returned to the 

borehole. The process is then repeated, with the core barrel always driven ahead of the outer 

drill pipe to ensure representative sampling. Successive 4-inch diameter cores are laid 

end-to-end for lithologic description and sampling. In this manner, a complete lithologic core 

from ground surface to the desired depth can be obtained. 

Before Rotasonic Sampling: 

1. Don personal protective clothing and equipment as specified in the site-specific health 
and safety plan (see Section 5). 

2. Stake the location(s) to be sampled. Clear vegetation and debris from the monitoring 
well site. 

3. Place plastic sheeting on ground near the area to hold decontaminated equipment. 

4. Prepare the site by placing plastic sheeting over the sampling location and a sampling 
table. 

5. Set up the decontaminated drill rig at the sampling location. Decontaminate it in 
accordance with Section B2.2.5. 

6. Set up a drilling fluid containment system over the borehole location. Create a 
water-tight seal between the ground surface and the bottom of the containment tank 
using a pure bentonite powder. 

During Rotasonic Sampling: 

1. Advance the inner drill pipe and core barrel to the desired interval. Disconnect the drill 
head from the inner drill pipe and rotate the drill head to a horizontal orientation. 
Attach a length of outer drill pipe casing to the drill head and raise the drill head while 
rotating the drill head back to the vertical orientation. 

2. Advance the outer drill pipe casing to the same depth as the inner drill pipe and core 
barrel. 
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4. Remove the sample core from the inner barrel sonically and placed it directly into a 
sample sleeve. Lithology can be determined through the plastic sleeve. Record this 
information on the boring log. 

5. Place the sample material into a stainless-steel bowl for mixing. After homogenizing, 
containerize the sample in accordance with Section B4. Samples for VOC analysis 
should be collected using Encore samplers as described earlier. 

6. Record the sample identification number, sample collection depth, and the analyses 
required in the field book. 

7. Change out the lead inner core barrel with a decontaminated barrel. Advance the core 
barrel 10 feet past the outer drill pipe. Disconnect the drill head and rotate the head to 
a horizontal orientation. Connect another section of outer drill pipe casing. Rotate the 
drill head back to a vertical orientation and make up the outer drill pipe casing joint. 

8. Disconnect the drill head from the outer drill pipe casing and raise the drill head 
1 to 2 inches for venting. 

9. Pump potable water through the drill head to fill the annulus between the inner and 
outer drill pipe for lubrication. When water shows at the vent space, reconnect the 
drill head to the outer drill pipe casing and advance the outer drill pipe casing to the 
elevation of the lead core barrel. 

10. Repeat steps 4 to 8 until the desired depth is reached. 

After Rotasonic Sampling: 

1. Pump any drilling fluid which has accumulated in the containment system into a clearly 
marked drum for disposal. 

2. Backfill the borehole with neat cement grout, or install a temporary monitoring well 
according to the methods discussed in this section. A tremie pipe is not needed for 
wells deeper than 20 feet , which are completed within the annulus of the outer drill pipe 
casing. As the casing is pulled back, the sand pack is sonically vibrated into place 
against a smooth borehole wall eliminating the threat of bridging. The bentonite seal 
should be emplaced in the same manner. 

3. Remove the drill rig to the decontamination area. 
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4. Place used plastic sheeting and other disposable sampling equipment in a clearly 
marked drum for disposal. 

5. Record all relevant information in the field logbook before leaving the site (See 
Section BlO.l). 

Developing Monitoring Wells 

Monitoring wells will be developed after the bentonite grout in its annular space has cured at 

least 24 hours. Development restores the normal hydrologic conditions of the geologic 

formation near the borehole. Monitoring wells can be developed using various techniques such 

as bailing, surging and bailing, or surging and pumping. Wells with low aquifer recovery will 

be developed by bailing, or a combination of surging and bailing. Wells with high aquifer 

recovery will be developed by a combination of surging and pumping. Before development and 

after development procedures apply to surging, bailing, and pumping. All monitoring wells 

must be developed until temperature, specific conductivity and turbidity measurements stabilize 

and the well produces clear, sediment-free water. A log of these measurements will be 

maintained during development and submitted with the "as-built" well construction details. 

Before Development: 
1. Don personal protective clothing and equipment. 

2. Cover the surface around the well with clean plastic sheeting to contain any spilled 
development water. 

3. Open the well cover and check the wellhead condition. 

4. Measure the depth to static water level with an electronic water-level indicator. 

5. Prepare the necessary equipment for well development. 
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Wells may be developed by bailing, surging and bailing, or surging and pumping. These 

techniques are discussed separately but may be used either separately or in combination. 

Various pumps that may be used during well development include: 

• Brainard Kilman hand pump 

• Centrifugal pump 

• Peristaltic pump 

• Bladder pump 

• Grundfos pump 

Bailing: 

1. Assemble and lower the decontaminated bailer into the monitoring well and begin 
bailing. 

2. Develop the monitoring well until the water column is as free of visible turbidity as 
possible given the subsurface conditions (between 10 and 30 nepholemetric turbidity 
units [NTUs]), and until the pH, temperature, and specific conductivity have stabilized 
to satisfy the following criteria: 

Temperature: 
pH: 
Conductivity: 
Turbidity: 

Surging: 

within ± 1.0°C 
within ± 0.5 standard unit 
within ± 10% of the duplicate 
relatively stable 

1. Attach rope or polyvinylchloride rod to a surge block. 

2. Lower the surge block into the monitoring well with rope or rods. 

3. Raise and lower the surge block so groundwater will be surged in and out of the 
monitoring well screen. Continue for approximately 10 to 15 minutes. 
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4. Remove the surge block from the well for decontamination. 

Pumping: 

1. Prepare the decontaminated pump and tubing, and lower them into the well. 

2. Begin pumping the well. 

3. If the well's productivity is low, pump it, then leave it idle to recover. The onsite 
geologist will determine when development is complete based on normal development 
criteria. 

4. Develop the monitoring well until the water column is as free of visible turbidity as 
possible, given the subsurface conditions (between 10 and 30 NTUs), and until the pH, . 
temperature, and specific conductivity have stabilized to satisfy the following criteria: 

Temperature: 
pH: 
Conductivity: 
Turbidity: 

After Development: 

within ± 1.0°C 
within ± 0.5 standard unit 
within ± 10 % of the duplicate 
relatively stable 

1. Place groundwater withdrawn from the monitoring wells during development in 
55-gallon drums for disposal in accordance with Section B2.2.6 of this plan. 

2. Remove development equipment from the monitoring well and decontaminate in 
accordance with Section B2.2.5 of this plan. 

3. Record all well development data in the field logbook. 

Groundwater Sampling 

All purging and sampling of monitoring wells will be conducted with a peristaltic, bladder, or 

Grundfos-type (helical rotor submersible) pump with Teflon vacuum container, depending on 

the depth of the well. Peristaltic pumps may be used in wells where the depth to groundwater 

is less than 30 feet. Groundwater depths greater than 30 feet will require either electric 

(Grundfos type) or bladder pumps. The limitations of these two pumps are not depth-related 

but rather that an electrical source and an air supply source are needed, respectively. All 
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pump tubing will be constructed of a Tygon- or Teflon-lined material. If a pump is ineffective 

or impractical for successful purging and/or sampling, a Teflon bailer with a stainless-steel 

leader will be used. 

Purging Static Water 

Field personnel will purge monitoring wells before collecting samples to remove 

stagnant water from the casing and surrounding borehole space. General purging techniques to 

remove three to five well casing volumes or micropurge for low-flow sampling will be used. 

If possible, a pumping flow rate of 0.05 to 0.25 will be maintained during purging and 

sampling. 

General Purging Procedures: 

• Purge monitoring wells with a decontaminated pump. 

• Purge three to five well casing volumes. In addition, turbidity should be 10 NTUs or 

less. Measure the indicator parameters temperature, turbidity, specific conductivity, 

and pH in a groundwater sample prior to purging and after removal of each well casing 

volume. If these parameters have stabilized after removal of three well casing volumes, 

sample the well. If not, continue until five well casing volumes have been removed 

from the well. Even if the indicator parameters have not stabilized after removal of the 

fifth, proceed with sampling. Contained purge water in a dedicated drum. 

• Record well purging data in the field logbook and/or the groundwater sampling form 

(Figure B-4). 

• When purging is complete, allow monitoring wells to recharge before beginning 

sampling. Wells evacuated while purging will be sampled when sufficient volume has 

re-entered the well. For this project, low recharge monitoring wells are defined as 

those with recharge rates not allowing sample collection within 12 hours of initial 
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Groundwater Sampling 
I 

Sample ID: 

~BQJECI r::!AME· J OB NO: DATE: 

WELL NO.: LOCATION: 

WEATHER CONDITIONS: AMBIENT TEMP: 

REVIEWED BY: PERSONNEL: 

~ITBGI~G l!EYICE SAMPLING DEVICE 

I~~ Q~vi~'? Type device? 

How was !he device decomaminated? How was !he device decontaminated? 
How was the line decontaminated? 

How was !he line decontaminated? 
Which well was previously purged? 

Which well was previously sampled? 

INITIAL WELL VOLUME PURGING 

Well diameter (in .) Time staned Finished 

Stickup (ft. ) Volume purged 

Depth to bottom of well from TOC (ft. ) Comments on Well Recovery 

Depth to water surface from TOC (ft. ) Depth to water (ft. ) 

Length of water (ft.) Completion 

Volume of water (ft .) Additional Commenls 

(gal.) Sample Collected: Stan 

Amounl of sedimenl at bottom of well (ft. ) Finish 

3 Volumes of water (gal.) 
IN-SITU TESTING Time: --- -- -- -- -- --

__ I_ __.2_ _L_ _4_ ___2_ __..6__ ~ 

Well Volume Purged (gal. ) --- -- -- -- -- --
Turbidity --- -- -- -- -- --
Odor --- -- -- -- -- --
pH (units) --- -- -- -- -- --
Conductivity (mho) --- -- -- -- -- --
Water Temperature ( C ) --- -- -- -- -- --
Depth to water (ft. ) 
Notes: I ft. length of 4 .. - 0.087 ft' or 0.65 gal. I ft. length 2'' - 0.022 ft3 or 0.16 gal. 

Turbidity choices: clear. turbid, opaque Revision Date: 8/5/92 
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purging. These wells will be documented as dry. Specific procedures for monitoring well 

purging are provided below. 

Before Purging: 

1. Don personal protective clothing and equipment in accordance with the site-specific 
health and safety plan (see Section 5). 

2. Cover the surface around the well with clean plastic sheeting to contain any water 
spilled during purging or sampling. 

3. Measure static the total depth of the well and the water level to the nearest 0.01 foot 
using an electronic water-level indicator. Record the measurement in the field logbook. 

4. Calculate static volume using one of the following formulas: 

where: 

V = volume of water in gallons 
d = diameter of well in inches 
h = depth of water in feet (total well depth- static water level) 

The static volume may also be calculated using this formula: 

v = hr2(0.163) 

where: 

V volume of water in gallons 
h depth of water in feet (total well depth - static water level) 
r = radius of well in inches 

During Purging: 

1. Lower the decontaminated pump into the casing. 

2. Begin purging the well; purge at least three volumes of water (water column). 
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3. Withdraw groundwater until temperature, pH, and conductivity have stabilized. A 
monitoring well is considered stabilized when three readings each of temperature, pH, 
and specific conductivity have stabilized to satisfy the following criteria: 

Temperature: 
pH: 
Conductivity: 
Turbidity: 

within ± 1.0°C 
within ± 0.5 standard unit 
within ± 10 % of the duplicate 
relatively stable 

4. Purge upgradient and background wells before downgradient wells to reduce the 
cross-contamination risk. 

After Purging: 

1. Record purging data in the field logbook. 

2. If well is purged dry, allow it to recharge before sampling. However, make every 
effort to avoid purging the monitoring well dry. 

3. Document the well as dry if it does not recharge within 12 hours of initial purging. 

4. Drum all investigation-derived waste produced while purging for disposal in accordance 
with Section B2.2.6. 

Micropurging/Low Flow Sampling 

The following groundwater sampling procedure combines low-flow-rate micropurging and 

groundwater sampling into one process. The low flow rate micro-purging process eliminates 

the need for the typical three to five borehole volume purge and thereby generates significantly 

less purge water IDW. To ensure representative groundwater samples, a controlled low-flow 

pumping rate is maintained at each well until water level and field parameter stabilization 

occurs. Well purging and groundwater sample collection will be performed according to the 

following procedures. 
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1. Don protective clothing and equipment as specified in the site-specific health and 
safety plan (see Section 5). 

2. Prepare the site by covering the ground surface around the wellhead with 
plastic sheeting and arrange the required sampling equipment so it is easy to use. 

3. Open the well cover and immediately insert a photoionization device into the wellhead 
to measure ionizable organic vapors for approximately 1 minute. If vapors are 
detected, use an oil-interface probe to verify the presence of an immiscible layer. 

4. Measure static water level and total depth of the monitoring well to the nearest 
0.01 foot using an electronic water-level indicator. Record the measurement in the 
field logbook. Calculate the static water volume in the well. 

5. Connect the dedicated air line from the pump to the controller. Direct the dedicated 
discharge tubing to containerize all IDW. 

6. Begin purging the well at approximately 0.05 to 0.25 gpm. 

During well purging: 

1. Closely monitor the purge rate and water level. 

2. Adjust the purge rate until the water level stabilizes, and then monitor temperature, pH, 
specific conductivity, and turbidity. 

3. Record the measurements. 

4. Continue purging at the controlled rate until temperature, pH, conductivity, and 
turbidity have stabilized to satisfy the following criteria: 

Temperature: 
pH: 
Conductivity: 
Turbidity: 

within ± 1.0°C 
within ± 0.5 standard unit 
within ± 10 % of the duplicate 
relatively stable 
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5. Once stabilization has been obtained, allow the pump to continue running and prepare 
for sample collection. However, if field parameter stabilization cannot be achieved or 
the well's yield is insufficient to reach a stabilized water level, purge three to 
five borehole volumes. 

6. If the well pumps dry before the required purge volume has been obtained or field 
parameters have stabilized, turn off the pump and allow it to recharge to within 75% of 
its initial water level before sampling. 

7. Arrange the sample containers in the order of sample collection, organics first followed 
by inorganics. 

Groundwater Sample Collection: 

1. While the pump is still running, collect the groundwater sample immediately after the 
purging stabilization (or when water level for wells purged dry recovers 7 5%) using the 
same pump to fill all sample containers at the same low controlled flow rate 
(approximately 0.05 to 0.25 gpm). Collect VOC samples first. Allow the water to 
flow gently down the inside wall of the sample vial to avoid volatilization. Cap the 
vial, maintaining zero headspace. Following VOCs, collect SVOCs, other organics, 
then metals. 

2. Turn off the pump when sufficient volume is collected to fill all containers. 

2. Disconnect the air line from the controller and remove it from the monitoring well. 

3. Add preservative (if needed), cap, seal, and properly label all containers. Place the 
filled containers in the cooler(s) with ice to begin cooling them to 4 °C. 

4. Record sample identifications, types and amounts collected, as well as the time, date of 
collection, and analyses in the field logbook and/or on the groundwater sampling form. 

5. Decontaminate or properly dispose of sampling equipment if it is not dedicated to the 
monitoring well. 

General Groundwater Sampling 

Monitoring wells will be sampled with either a decontaminated pump or Teflon bailer. To 

sample monitoring wells, a peristaltic pump, or another similar type of pump which will not 

chemically or physically alter groundwater samples, must be used . 
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• Allow newly installed wells to recover for two weeks before sampling them. 

• Use peristaltic pumps instead of bailers for purging and sampling when turbidity 

exceeds 10 NTU. 

• Collect samples using a decontaminated pump with a Teflon vacuum container so that 

groundwater does not touch the pump. If a pump is ineffective or cannot successfully 

sample the monitoring well, a Teflon bailer may be used. 

• Measure temperature, pH, and specific conductance for each sample collected and 

record these measurements in the field logbook. 

• Chemically preserve samples as required (see Section B4). After chemical preservation 

and labeling, chill the samples to 4 oc. 

• Record weather at the time of sample collection in the field logbook. Refer to the 

specific procedures for groundwater sampling below. 

Before Groundwater Sampling: 

1. Don protective clothing and equipment. 

2. Prepare the site by covering the surface around the wellhead with plastic sheeting and 
arrange the required equipment to make it easy to use. 

3. Purge the well according to the procedures outlined above. If bailing, allow the water 
level to recover enough to completely submerge the bailer without touching the well 
bottom. 

4. If bailing, securely attach the bailer to decontaminated Teflon-coated stainless-steel 
leader. 
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5. Arrange the sample containers in the order of sample collection (VOCs first, then 
SVOCs, other organics, and metals). 

During Groundwater Sampling: 

1. Slowly lower the pump hose or bailer into the water to prevent aeration. 

2. Start pump or retrieve full bailer to the surface. If bailing, do not allow the line to 
touch the ground. 

3. Unless using the same pump or bailer for both purging and sampling, allow initial 
pump water to discharge into a drum. If using a bailer, use the first bailer of water to 
rinse out the bailer; then discard the water. 

4. If using a bailer, repeat Steps 2 and 3. 

5. Fill all sample containers to capacity. Add preservative (if needed), cap, seal, and 
properly label all containers. Place the filled containers in the cooler(s) immediately 
and preserve them to 4 °C. Collect VOC samples first. Allow the water to flow gently 
down the inside wall of the sample vial to avoid volatilization. Cap the vial, 
maintaining zero headspace. Following VOCs, collect SVOCs, other organics, then 
metals. 

After Groundwater Sampling: 

1. Record sample identifications, types, amounts collected, analyses, as well as the time 
and date of sample collection in the field logbook. Prepare chain-of-custody forms and 
analytical request documents. 

2. Decontaminate sampling equipment if it is not dedicated to the monitoring well. 

3. Clean up the area and place disposable materials (plastic sheeting, gloves , and rope) in 
the drum designated for disposal. 

Water Level Measurements 

A measuring point will be established at the top of each well casing. A point will be marked 

and the elevation established (to the nearest 0.01 foot) with respect to a permanent bench mark. 

Static groundwater levels will be measured in each monitoring well 24 hours following 
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development. All wells will be gauged on the same day as quickly as possible. The 

measurements will be made to an accuracy of 0.01 foot. The well depth will be measured 

using a decontaminated, electronic water level indicator with an accuracy of at least 0.01 foot. 

· All readings will be made at a clearly marked reference point at the top of each well casing. 

The barometric pressure, date, and time will be recorded in the field logbook at the time of 

measurement. 

B2.2.3 Sediment Sampling 

Sediment samples will generally be collected to a maximum depth of 6 inches. Several general 

precautions must be followed to provide a representative sediment sample and to minimize 

disturbance: 

• Avoid sediment plumes and density currents. 

• If sediment and surface water samples are to be collected at the same location, collect 

the surface water first. 

• Sediment sampling locations may be reached by wading or by boat, depending upon 

water depth and the substrate's nature. If wading to the sample location, approach 

from downstream to minimize disturbance. 

A Ponar grab sampler will used to collect underwater sediment samples. The Ponar sampler is 

a steel, clam-shell type scoop activated by a cantilevered system. Procedures for operating the 

Ponar grab sampler are provided below. 
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During Dredge Sampling: 

1. Lower the sampler into the sediment. 

2. Release tension on the rope and close sampler jaws. 
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3. Retrieve the sampler and open the jaws to collect the sediment sample. 

4. To collect the VOC sample, either push a stainless-steel sleeve into the dredge sampler 
and cap, or release the sediment sample into a stainless-steel bowl and immediately 
collect the VOC samples. Fill the sample containers to capacity to achieve zero 
headspace. 

5. Repeat the sample collection process (Steps 1 to 3) until enough volume has been 
collected. Homogenize the material in the stainless-steel bowl and place in appropriate 
sample containers (see Section B4), using stainless-steel implements. 

6. Describe the lithology of the sample collected, sample collection depth, sample 
identification numbers, and analyses in the field logbook. 

7. After samples have been collected, decontaminate all equipment in accordance with 
Section B2.2.5 of this plan. 

B2.2.4 Surface Water Sampling 

Surface water will be sampled in accordance with the procedures outlined below. The samples 

will be collected by placing the sample bottle in the surface water. 

General Surface Water Sampling Procedures 

• Collect samples first from the areas of suspected least contamination, proceeding to 

areas of suspected greatest contamination. Note wind direction and record whether the 
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1. Locate the sample collection location on a site map and describe it in the field logbook. 

2. Don personal protective clothing and equipment in accordance with the site-specific 
health and safety plan. 

During Sampling with Laboratory Bottle: 

1. Point the open end of the vials upstream. Slowly submerge unpreserved VOC vials and 
fill. Do not disturb bottom sediments. If the sample is to be collected at depth, uncap 
the bottle at the required sampling depth. Recap containers before returning bottle to 
the surface. 

2. Cap the VOC vial underwater. Be sure to have zero headspace before sealing it. 

3. If VOC vials are pre-preserved, collect surface water samples with a decontaminated 
glass or stainless-steel device and carefully decant into vials. • 

4. Slowly submerge other unpreserved bottles into the surface water and fill in the 
following order: VOCs, SVOCs, other organics, and metals. If the sample is to be 
collected at depth, uncap containers at the required depth and allow to fill. Recap the 
containers before returning the sample to the surface. 

5. Chemically preserve the samples as needed and seal with Teflon-lined caps. 

6. Collect additional surface water in the sample collection device for field measurement 
of pH, temperature, and conductivity. If the sample interval is at depth, use probes to 
measure these parameters. 

After Sampling with Laboratory Bottle: 

1. Place bottles in cooler and preserve to 4 oc. 

2. Note sample identification number, sample collection depth, analyses required, and the 
tidal phase in the field logbook. 

3. Decontaminate all sampling equipment in accordance with Section B2.2.5 of this plan. 
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Decontamination will be performed in accordance with USEP A Region 2 's CERCAL Quality 

Assurance Manual (1989), with the following exceptions. When available, hot water will be 

used for field decontamination. A stainless-steel bowl, sink, or bucket will be used to contain 

the clean water wash solution. PVC well construction materials will not be solvent-rinsed or 

washed with hot water. The steam cleaner and/or high-pressure hot water washer will be 

capable of generating adequate pressure and producing hot water and/or steam. All wastes 

generated during decontamination will be containerized in designated drums or tanks for 

disposal in accordance with Section B2.2.5. 

Decontamination Area Setup 

Decontamination generally occurs at a designated area downgradient and downwind of the 

clean equipment storage area. Liquids contained within the decontamination area will be 

pumped regularly into designated drums or tanks. All large equipment (i.e., augers, rods) will 

be cleaned on saw horses or auger racks above the ground surface. Smaller equipment 

(i.e., spoons, bowls, etc.) will be cleaned on plastic sheeting to contain any spills and to 

prevent cross contamination. If field cleaning is necessary, place plastic sheeting on the 

ground designated as the decontamination area to contain any spills. To prevent 

cross-contamination of samples, all equipment will be thoroughly cleaned both before and after 

sampling. 

Cross-Contamination Prevention Procedures 

1. Don a new pair of disposable outer gloves before handling sampling equipment. 

2. Use only Teflon, glass, or plastic spray bottles/pressurized containers to apply 
decontamination rinsates. Keep each solution in a separate container. 

3. Transport all necessary decontaminated field equipment to each designated location to 
minimize the need for field cleaning. 
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Sampling equipment, including hand augers, split spoons, dredges, and sampling utensils 

(spoons, spatulas, bowls, etc.), will be decontaminated according to the following procedures: 

1. Don protective gloves before decontaminating equipment. 

2. Wash and · scrub small, hand-held equipment (i.e., hand augers, bowls, spoons, etc.), 
with laboratory-grade detergent and clean-water wash solution. Decontaminate large 
equipment (i.e., drill rigs, hollow stem augers, etc.) with high-pressure steam. 

3. Rinse with clean tap water. 

4. Rinse with 10% HN03, ultra pure 

5. Rinse with clean, tap water. 

6. Rinse with acetone only or methanol followed by hexane (solvents must be pesticide 
grade or better). 

7. Rinse with ASTM Type III water. 

8. Air dry. 

9. If equipment is visibly contaminated, return to Step 2. 

10. Wrap in aluminum foil or plastic for storage if the equipment will be stored or 
transported. 

Pump Decontamination 

Pump decontamination differs from decontaminating most sampling equipment. The pump 

exterior and interior both require decontamination. The procedures for decontaminating the 

interior and exterior of the pump are outlined below: 

1. Don protective gloves before decontaminating the equipment. 

2. Immerse the pump head in a detergent solution with the effluent hose prepared to 
discharge into a liquid IDW drum. A stainless-steel bucket or closed 4-inch pipe can be 
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used to contain the pump head and pump solutions. All pump effluent will be 
containerized as IDW. 

3. Using a brush, scrub the exterior of the pump and hose with the detergent solution. 
Rinse the exterior of the hose with a clean water rinse solution followed by a 
ASTM Type III water rinse. Roll the hose back onto the spool. 

4. Each decontamination fluid will be pumped through submersible sampling pumps. 

5. Rinse the outside of the pump housing and hose with ASTM Type III water. 

6. Wrap the pump in plastic sheeting for transport to the field or for storage to prevent 

cross-contamination. 

B2.2.6 Investigation-Derived Waste 

IDW from the investigation will likely include soil cuttings from boring installation, disposable 

personal protective equipment, sampling utensils, and decontamination fluids from the cleaning 

of PPE, sampling equipment, and drilling equipment, and purge water from groundwater 

sampling. These wastes will be containerized, as appropriate, in U.S. DOT-approved drums 

or other collection receptacles, and labeled with the site, date of generation, and waste 

category. After IDW is characterized, the waste will be managed in a manner consistent with 

all applicable local, state, and federal regulations and laws. Table B-1 presents the sampling 

requirements for IDW. One composite soil sample and decontamination/purge water sample 

will be collected from each of the four sampling areas listed below. 
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Analysis OB Unit 
Soil 
TCLP VOCs 
1311/8260B 
TCLP SVOCs 
1311/8270C 
TCLP Pesticides 
1311/8081A 
TCLP Metals 
1311/6010B 
Reactivity: 
Reactive Cyanide 
SW-846 
7.3.3.2/9014 
Reactive Sulfide 
SW-846 
7 .3.4.1/9030B 
Ignitability : 1010 
Corrosivity: 9045C 
Water 
VOCs 8260B 
SVOCs 8270C 
Pesticides 8081A 
Metals 60108 

Reactivity: 
Reactive Cyanide 
SW-846 
7.3.3.2/9014 
Reactive Sulfide 
SW-846 
7.3.4.1/9034 
Corrosivity: 9040B 

Note: 
All methods are from SW-846. 

B2.3 Support Facilities 

Table B-1 
Quantity of Composite IDW Samples 
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OD Unit Laguna Monte Largo Area Laguna Yanuel Area 

When the contractor has been selected, all support offices will be identified. 

B2.4 Sampling Measurement System Failure Response and Corrective Action Process 

The contractor' s Site Manager and Quality Assurance Manager will oversee the 

implementation of the QAPP, address problems identified by field personnel, and implement 
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corrective measures , as needed. Field change request forms (see Section B10.3) will be 

submitted when any deviation from the work plan is required. Generally , these include 

changes that will (1) harm data quality, (2) change the costfield activities , (3) alter the scope 

· of field activities , or (4) significantly delay the schedule. 

Specific changes include: 

• Number of wells. 
• Number of sampling points. 
• Decontamination procedures . 
• Drilling method or well construction design. 
• Sampling methodology . 

Information should include the nature of the change, appropriate rationale, and date it will be 

implemented. These forms will be submitted to all parties on the QAPP distribution list. 

B2.5 Sampling Equipment, Preservation, and Holding Time Requirements 

Requirements to prevent sampling contamination are discussed in B2.2 .5 . The physical 

volume of the material to be collected and preservation and holding time requirements are 

discussed in Section B4. 

B3. Sampling Handling and Custody Requirements 

B3.1 Sample Identification and Labeling 

Labels will be affixed to each sample container that identify the site, sample number, collection 

time and date, method of preservation, signatures of persons collecting samples , and analyses 

requested. A sample label is shown in Figure B-5. The selected contractor must use a form 

that meets these minimum requirements. 

Sample Numbering 

Assign the sample identification number according to the following format and guidelines : 
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Format: 

123 

4 

5678 

90 

1234567890 
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The first three digits designate whether the sample is from the OB area, 

the OD area, or from a reference location. 

This digit will represent the sample matrix. To keep the data consistent 

and facilitate data management, use the following: 

S soil 
C soil duplicate sample 
M sediment 
N sediment duplicate sample 
G groundwater sample 
H groundwater duplicate sample 
W surface water 
R surface water duplicate sample 

These four digits designate the sampling location: boring or well 

number, etc. 

The final two digits represent the sample-specific identification: depth to 

the nearest foot, depth interval, serial number for water samples, etc. 

Quality Control Samples: 

123 

4 

The first three digits designate whether the sample is from the OB area, 

the OD area, or from a reference location. 

This digit will represent the type of QC sample. To keep the data 

consistent and facilitate data management, the master list of abbreviations 

below will be used for commonly collected QC samples when applicable: 
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90 

T trip blank 

E equipment rinsate blank 
D deionized water system blank 
P potable water blank 
F field blank 
L filter blank 
2 cement blank 
3 drilling mud 
4 grout blank 
5 bentonite blank 
6 sand blank 

Part B, Subpart X Permit Application 
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These four digits correlate the QC sample with its associated field 

samples. A simple method is to use the location of the sample collected 

on the same day as the QC sample. This also will keep the QC samples 

blind to the laboratory. 

The final two digits are the QC sample serial number. For example, the 

first rinsate blank collected at a particular site will have the serial 

number 1101, II the second rinsate will be 11 02, II etc. 

B3.2 Sample Packaging and Shipment 

Samples will be packaged and shipped in accordance with the following procedures. 

1. Select a cooler in good condition. Seal the drain plug on the inside and outside of 

the cooler with tape to prevent leaks. 

2. Line the cooler with a large plastic bag. 

3. Place one sample container in one sealable plastic bag. 

4. To prevent breakage, either: 
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Place bubble-wrap packing material around the containers and then seal with 
tape. Bubble wrap is not required for plastic containers, but take care when 
packing the coolers so containers do not directly touch each other. 

Place 2 to 4 inches of inert packing material (e.g., vermiculite or cellulose 
insulation) on bottom of the cooler. Place the bagged containers inside the 
cooler so the bottles do not touch. Completely fill any remaining space with 
inert packing material. 

5. Include a temperature blank or strip in each sample cooler. 

6. Fasten the top of the large plastic bag with tape. 

7. Place double-bagged ice inside cooler to preserve the samples at 4 oc ( ±2 °C). 

8. Place a chain-of-custody form describing the contents of each cooler in a sealable 
plastic bag inside the cooler. 

9. Seal the cooler with tape and custody seals so it cannot be opened without breaking 
the seal. 

10. Clearly print "This End Up" or "This Side Up" on top of the cooler, and place 
upward-pointing arrows on sides of the cooler. 

11. Mark cooler with the addresses of both shipper and receiver. 

12. If more than one cooler is to be shipped, mark with the sequential cooler number 
and the total number of coolers (e.g., 1 of 3, 2 of 3, and 3 of 3). 

Coolers will be shipped overnight to the laboratory. Transportation and custody procedures 

will meet U.S. Department of Transportation and USEPA requirements. 

B3.3 Chain-of-Custody Procedures 

Chain-of-custody (COC) forms are used to record sample transfers between handlers and 

throughout the laboratory analysis process. Sample custody or possession will be traceable 
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Chain-of-custody forms must be 

signed as received and relinquished by each person that has custody of the samples, from 

sample collection to receipt at the laboratory and throughout the laboratory analysis process. 

To Maintain Field Custody: 

1. After sample collection, seal and label the jar. 

2. Affix the custody seal (see Figure B-6) so that samples cannot be opened without 
breaking the seal. 

3. The sampler must sign and date the seal. 

Record sample custody on the COCas follows: 

• Write clearly in non-erasable, waterproof black ink. 

• Slash through zeros and sevens to avoid confusion with the letters 0 and I. 

• Mark through errors with a single line, initial them, then record the correct 

information. 

• Record the following information in the appropriate spaces on the form 

(see Figure B-7): 
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Client/project information: 

• Client name and address 

• Project name/number 

• Project manager's name 

• Signature of sampler(s) 

Sample information: 

• Field sample identification 

• Date and time of collection (24-hour clock) 

• Type of sample 

• Type and size of sample containers 

• Preservation temperature and chemical 

• Number of samples per container 

• Type of laboratory analysis required 

• Remarks: descriptive comments (e.g., "strong odor") 

Transfer, shipment, and disposal information: 

Part B, Subpart X Permit Application 
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• Document sample custody transfer in the appropriate section of the form. 

• The person relinquishing custody must print his or her name, company name, and 

reason for the transfer, date, time, and signature on the form. 
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• Note special instructions or comments (e.g., priority turnaround) in the appropriate 

section of the form (these instructions should have been discussed with the laboratory 

prior to sample collection). 

• Note post-analysis sample disposal or storage instructions. 

Follow these guidelines for custody transfer and sample shipment: 

1. Record the air-bill number in the appropriate section on the COC record and the 
field notebook. Seal the COC form in a plastic bag and place it inside the shipping 
cooler. 

2. Secure cooler with tape and place a custody seal on each exterior side to prevent 
opening without breaking the seal. 

3. Ship samples overnight to the selected analytical laboratory. 

4. When relinquishing custody to a shipper, advise the laboratory of any time constraints 
on analysis. 

5. Notify the laboratory as early in the week as possible regarding samples intended for 
Saturday delivery. 

Laboratory receipt procedures are listed below. 

1. A laboratory sample custodian accepts custody of the samples from the carrier and 
enters data about the package in a receipt log, including the status of the cooler's 
custody seals. 

2. The sample custodian opens the coolers, checks the contents, logs in the samples, and 
verifies that the information on the COC agrees with samples received. 

3. The custodian records information such as method of shipment, pickup, and courier in 
the "Remarks" section. The custodian also documents cooler temperature by checking 
the temperature blank or strip, as well as the general condition of sample containers. 
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4. The analyst records pH and verifies sample preservation before extraction, digestion, or 
analysis. 

5. If samples are improperly preserved, the Laboratory Quality Assurance Coordinator 
documents this fact, along with the sample identification and other pertinent 
information, and notifies the project manager and site manager. All other 
QA/QC discrepancies are handled similarly and must be documented as an out-of­
control event with appropriate corrective action. 

B4. Analytical Method Requirements 

Tables B-2 and B-3 provide information on sample container type and size, preservation 

requirements, holding times, preparation methods, and analytical methods. The appropriate 

number of precleaned and pre-preserved (if required by the method) sample containers will be 

provided by the approved laboratory. The laboratory turnaround time for analytical results 

will be 30 days from sample collection. The contractor's QA Manager will maintain 

coordination and communication between the analytical laboratory and the project management 

team members, assess laboratory data, and direct corrective action if problems arise. 

Table B-2 
Analytical Methods, Sample Containers, Preservation, and Holding Times 

Analytical Sample 
Parameter Method Matrix Container Type Sample Preservation Holding Times 

TAL CLPSOW Water 1-liter HDPE Bottle Chill, 4 °C,HNOJ pH < 2 6 months until analysis 
Inorganics ILM04.0 (mercury 28 days) 

Soil (1) 4-oz Glass Jar Chill, 4°C 6 months until analysis 

500 ml HDPE Bottle 
(mercury 28 days) 

Cyanide CLPSOW Water Chill, 4°C, 14 days until analysis 
ILM04.0 NaOH pH> I 2 

Soil (1) 4-oz Glass jar Chill, 4oc 14 days until analysis 

TCL Volatile CLPSOW Water (3) 40-ml vials with Chill, 4°C, 14 days 
Organic OLM04.2 Teflon-lined septa HCI pH< 2, 
Compounds Store in dark 
(VOC) Soil (3) EnCore samplers Chill, 4°C, Laboratory preservation 

or equivalent • Store in dark within 48 hours. Analysis 
within 14 days for frozen 
sample vial. b 

TCL CLPSOW Water (2) 1-liter Amber Chill, 4°C Extract within 7 days, 
Semivolatile OLM04.2 Glass Jars with analyze within 40 days 
Organic Teflon-lined septa after extraction 
Compounds 
(SVOC) 
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Parameter 

TCL 
Chlorinated 
Pesticides/ 
PCBs 

Perchlorate 

Explosives + 
Nitroglycerin, 
Pentataerythrito 
I tetranitrate 
(PETN), and 
picric acid 

Notes: 
TAL 
sow 
HOPE 
A 
B 

Parameter 

Atterberg Limits 

Porosity 

Permeability 

Grain Size 
A n•lv<i< 

Moisture Content 

Note: 

Table B-2 
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Analytical Methods, Sample Containers, Preservation, and Holding Times 

Analytical 
Method 

CLPSOW 
OLM04.2 

USEPA 
Method 
314.0 
SW-846 
(8330-
modified) 

Sample 
Matrix 

Soil 

Water 

Soil 

water 

Water 

Soil 

Container Type Sample Preservation 

(1) 4-oz Glass Jar Chill, 4°C 
with 
Teflon-lined septa 
(2) 1-liter Amber Chill, 4°C 
Glass J~ with 
Teflon-lined septum 
(1) 4-oz Glass Jar Chill, 4°C 
with Teflon-lined 
septum 
(1) 500 mL glass or Chill, 4°C 
HDPE Bottle 

(2) 1-liter Amber Chill, 4°C 
Glass Jar with 
Teflon-lined septum 
(1) 4-oz Glass Jar Chill, 4°C 
with Teflon-lined 
septum 

Target Analyte List CLP Contract Laboratory Program 
Statement of Work TCL Target Compound List 
High-density Polyethylene PCBs Polychlorinated biphenol 

Holding Times 

Extract within 14 days, 
analyze within 40 days 
after extraction 
Extract within 7 days, 
analyze within 40 days 
after extraction 
Extract within 14 days, 
analyze within 40 days 
after extraction 
28 days 

Extract within 7 days, 
analyze within 40 days 
after extraction 
Extract within 14 days, 
analyze within 40 days 
after extraction 

VOC soil preparation method SW-846 5035. A bulk soil jar will also be collected for moisture content. 
The holding time for method 5035 us currently under evaluation by several regulatory agencies and may be extended 
during the course of the investigation. 

Table B-3 
Geotechnical Soil Parameters 

Sample Container Type and 
Materials Sample Preservation 

Shelby Tube none required 

Shelby Tube none required 

Shelby Tube none required 

Shelby Tube none required 

Shelby Tube none required 

Holding Time 

None 

None 

None 

None 

None 

Analytical 
Method' 

ASTM D 4318 

ASTM D 4645 

ASTM D-5084 or 
2434 

ASTM C 117 and 
nfi 

ASTM D-2216 

ASTM American Society for Testing and Materials (ASTM), Annual Manuals. 
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Samples will be chemically preserved in accordance with the guidelines presented in 

USEPA Region 2's CERCLA Quality Assurance Manual. If required, samples will be 

collected in pre-preserved containers. 

The laboratory contracted by the Navy will be required to produce data deliverables of the 

quality and format provided in Section A9.2. 

B4.1 Chemical Parameters 

Analytical samples will be analyzed in accordance with the applicable methods shown in 

Table B-2 and as outlined in 

• USEPA Contract Laboratory Program (CLPJ Statement of Work (SOW) for Organic 
Analysis, OLM04.2, USEPA Office of Solid Waste and Emergency Response 
(OSWER) 

• USEPA CLP Statement ofWorkfor Inorganic Analyses, ILM04.0, USEPA OSWER. 

• Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), 
USEPA Office of Solid Waste and Emergency Response (OSWER), Third Edition, 
revised December 1996. 

• USEPA Environmental Monitoring and Support Laboratory, Methods for Chemical 
Analysis of Water and Wastes (EPA-600/4-79-020), most recent revision. (MCA WW) 

• USEPA CLP, Test Methods for Evaluation of Solid Waste Physical/Chemical Methods, 
(SW-846) 

B4.2 Geotechnical Parameters 

Samples will be analyzed in accordance with guidelines established in American Society for 

Testing Methods (ASTM). Engineering and geochemical parameters and their associated 

methods are listed in Tables B-3. 
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BS. Quality Control Requirements 

Analytical data quality will meet definitive data quality objectives that apply to sites with 

characterization, environmental monitoring, engineering, risk assessment, and/or confirmation 

· of field-produced data objectives. In general, quality assurance objectives assess and document 

the precision, accuracy, representativeness, completeness, and comparability of all sampling 

and analyses performed. Quality criteria are outlined here to assure that data obtained during 

projects are suitable for their intended use and to meet goals established in Guidance for the 

Data Quality Objectives Process, EPA/600/R-961055 (EPA QA/G4, September 1994). 

Quality control samples will be collected at the frequency presented in Table B-4 to assess the 

data's precision and accuracy. QA/QC goals for each parameter to be analyzed are shown in 

Tables B-5 and B-6. 

Duplicates 

Field Blank 

Equipment Rinsate 
Blank 

MS/MSD 

Temperature Blank 

Trip Blank 

Table B-4 
Quality Control Sample Collection Frequencies 

One per 10 samples collected. 

One per sampling event (week) per source 
(Potable Water and Reagent Grade Water -ASTM Type III). 

One per sampling event (week) per sampling method (i.e., hand-auger or split-barrel 
sampling). 

One per 20 samples collected per matrix; MS/MSD are to be the same sample used 
for duplicate analysis. 

One per sample shipping coole~, when required by the lab. 

One per cooler containing samples for VOC analysis 

The QA/QC goals specified in this table are defined in the analytical methods (CLP methods) 

or are developed statistically in accordance with the method guidelines (non-CLP methods). 

These goals are highly matrix dependant and may not be achieved in all circumstances. QC 

limits not met will be assessed during the data validation process to determine the cause of the 

deficiency. 
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If a laboratory error is found, the data validator will request that the laboratory initiate correct 

action and correct the error. If no laboratory error was found and the QC deficiency is 

determined to be the result of matrix-interference, the validator will flag the data according to 

algorithms set forth in USEPA data validation guidelines. 

Table B-5 
CLP Metals Analyses Data QA Objectives 

Matrix Spikes/Duplicate Analyses 

Water Soil Accuracy 
Compound (Metal) Precision (RPD) (a) Precision (RPD) (a) (%Spike Recovery) (b) 

Aluminwn ± 20 ± 35 75-125 

Antimony ± 20 ± 35 75-125 

Arsenic ± 20 ± 35 75-125 

Barium ± 20 ± 35 75-125 

Berylliwn ± 20 ± 35 75-125 

Cadmium ± 20 ± 35 75-125 

Calcium ± 20 ± 35 75-125 

Chromium ± 20 ± 35 75-125 

Cobalt ± 20 ± 35 75-125 

Copper ± 20 ± 35 75-125 

Iron ± 20 ± 35 75-125 

Lead ± 20 ± 35 75-125 

Magnesium ± 20 ± 35 75-125 

Manganese ± 20 ± 35 75-125 

Mercury ± 20 ± 35 75-125 

Nickel ± 20 ± 35 75-125 

Potassiwn ± 20 ± 35 75-125 

Selenium ± 20 ± 35 75-125 

Silver ± 20 ± 35 75-125 

Sodium ± 20 ± 35 75-125 

Thalliwn ± 20 ± 35 75-125 

Vanadium ± 20 ± 35 75-125 

B-49 



Table B-5 

Part B, Subpart X Permit Application 
Baseline Investigation Work Plan 

AFWTF Vieques, Puerto Rico 
June 29, 2000 

CLP Metals Analyses Data QA Objectives 
Matrix Spikes/Duplicate Analyses 

Water Soil 
Compound (Metal) Precision (RPD) (a) Precision (RPD) (a) 

Accuracy 
(%Spike Recovery) (b) 

Zinc 

Cyanide 

Notes: 
Relative Percent Difference 

± 20 

± 20 

± 35 

± 35 

75-125 

75-125 

RPD 
(a) Precision limits apply when the metal is present at 5 times the contract required detection limit 

(CRDL). 
(b) Accuracy limits do not apply when sample concentration exceeds spike concentration by a factor of 4 or 

greater. 

Table B-6 
Orga111ic Analyses Data QA Objectives 

Matrix Spikes/Laboratory Control! Samples/Surrogate Spikes 
Soil Precision 

Fraction Compound (RPD) 

Matrix Spikes (Applicable to CLP Soil Samples Only) 

CLPVOC 

1, 1-Dichloroethene 22 

Trichloroethene 

Chlorobenzene 

Toluene 

Benzene 

24 

21 

21 

21 

Soil Accuracy 
(% Recovery) 

59-172 

62-137 

60-133 

59-139 

66-142 

Water Precision 
(RPD) 

Laboratory Control Samples (Applicable to Low Concentration CLP Water Only) 

Vinyl Chloride 

1,2-Dichloroethane 

Carbon Tetrachloride 

1 ,2-Dichloropropane 

Trichloroethene 

CLPVOC 1,1,2-Trichloroethane 

Benzene 

cis-! ,3-Dichloropropene 

Bromoform 

B-50 

Water Accuracy 
(% Recovery) 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 
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Matrix Spikes/Laboratory Control! Samples/Surrogate Spikes 

Fraction 

Surrogate Spikes 

CLPVOC 

Compound 

Tetrachloroethene 

1 ,2-Dibromoethane 

1 ,4-Dichlorobenzene 

Toluene-ds 

4-Bromofluorobenzene 

1 ,2-Dichloroethane-d4 

Soil Precision 
(RPD) 

Matrix Spikes (Applicable to CLP Soil Samples Only) 

Phenol 35 

2-Chlorophenol 50 

N-Nitroso-di-n- 38 
propylamine 
4-Chloro-3-methylphenol 33 

CLPSVOC Acenaphthene 19 

4-Nitrophenol 50 

2, 4-Dinitrotoluene 47 

Pentachlorophenol 47 

Pyrene 36 

Soil Accuracy 
(% Recovery) 

84-138 

59-113 

70-121 

26-90 

25-102 

41-126 

26-103 

31-137 

11-114 

28-89 

17-109 

35-142 

Water Precision 
(RPD) 

Laboratory Control Samples (Applicable to Low Concentration CLP Water Only) 

CLPSVOC 

Phenol 

2-Chloropheno1 

4-Chloroaniline 

2,4,6-Trichlorophenol 

bis(2-Chloroethyl)ether 

N-Nitroso-di-n­
propylamine 
Hexachloroethane 

Isophorone 

Naphthalene 

2, 4-Dinitrotoluene 

Diethy !phthalate 
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(% Recovery) 

60-140 

60-140 

60-140 

80-120 

40-120 

50-110 

10-120 

40-120 

50-110 

30-110 

20-110 

50-110 

30-110 

30-120 

50-120 



Fraction 

Surrogate Spikes 

CLPSVOC 
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Orga111ic Analyses Data QA Objectives 
Matrix Spikes/Laboratory Controll Samples/Surrogate Spikes 

Soil Precision Soil Accuracy Water Precision 
Compound (RPD) (% Recovery) (RPD) 

N-Nitrosodiphenylamine 

flexachlorobenzene 

Benzo(a)pyrene 

Nitrobenzene-ds 

2-Fluorobiphenyl 

p-Terphenyl-d14 

Phenol-ds 

2-Fluorophenol 

2,4 ,6-Tribromophenol 

23-120 

30-115 

18-137 

24-113 

25-121 

19-122 

Water Accuracy 
(% Recovery) 

30-110 

40-120 

50-120 

23-120 

30-115 

18-140 

15-115 

15-121 

15-130 

Matrix Spikes (Applicable to CLP Soil Samples Only) 

Lindane (gamma-BfiC) 50 46-127 

fleptachlor 31 35-130 

CLP Pesticides/ Aldrin 43 34-132 
PCBs 

Dieldrin 38 31-134 

Endrin 45 42-139 

4,4'-DDT 50 23-134 

Laboratory Control Samples (Applicable to Low Concentration CLP Water Only) 

CLP Pesticides/ 
PCBs 

Surrogate Spikes 

gamma-BfiC 

fleptachlor epoxide 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan sulfate 

gamma-Chlordane 

CLP Pesticides/ Decachlorobiphenyl 
PCBs 

2,4,5 ,6-Tetrachloro-m­
xylene 

30-150 

30-150 
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20 

22 

18 

21 

27 

56-123 

40-131 

40-120 

52-126 

56-121 

38-127 

50-120 

50-120 

30-120 

50-120 

50-120 

50-120 

30-120 

30-150 

30-150 



Table B-6 
Orgaruic Analyses Data QA Objectives 

Pan B, Subpan X Permit Application 
Baseline Investigation Work Plan 

AFWFF Vieques, Pueno Rico 
June 29, 2000 

Matrix Spikes/Laboratory Controll Samples/Surrogate Spikes 
Soil Precision Soil Accuracy Water Precision 

Fraction Compound (RPD) (% Recovery) (RPD) 

Matrix Spikes (a) 

SW-846 8330 1,3-Dinitrobenzene 
Explosives 

2,4-Dinitrotoluene 

Surrogate Spikes (a) 

SW-846 
8330 Explosives 

Notes: 

3, 4-Dinitrotoluene 

VOC Volatile Organic Analyses 
SVOC Semivolatile Organic Analyses 
PCBs Polychlorinated Biphenyls 

Not applicable to the analytical method. 

25 50-150 25 

25 50-150 25 

20-130 

Water Accuracy 
(% Recovery) 

50-150 

50-150 

25-150 

(a) Compounds spiked and accuracy and precision may change based on laboratory statistical calculations at the 
time of sampling and analysis. 

Precision 

Precision is a measure of the reproducibility of measurements and methods, defined for 

qualitative data as the variability of a group of values compared with its average value. To 

assess the precision of this project's measurement systems, duplicates will be obtained and 

analyzed with the samples collected. Precision, to be used as a criterion for data classification, 

is calculated as a relative percent difference (RPD) in analytical outcome between a given 

sample and corresponding duplicate: 

where: 

%RPD 

A = sample concentration 

(A -B) X 100% 

(A+B) 
2 

B = sample duplicate concentration 
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The type of duplicates used will depend on which part of the measurement system is to be 

evaluated. Field-duplicated samples analyzed by the same laboratory will yield information 

about sampling method precision and matrix homogeneity. Laboratory-duplicated samples 

· give an indication of sample preparation and analytical method precision. 

Precision is a measure of the degree to which two or more measurements are in agreement. 

Field precision is assessed through the collection and measurement of field duplicates at a rate 

of 1 duplicate per 10 analytical samples. 

Accuracy 

Accuracy is the degree of agreement of a measurement or the average of several measurements 

with an accepted reference or true value; it is a measure of bias in a system. Accuracy in the 

field is assessed through the use of field and trip blanks and through the adherence to all 

sample handling, preservation and holding times. Laboratory accuracy is assessed through the 

analysis of matrix spikes or standard reference materials and the determination of percent 

recoveries. If recoveries do not meet the required criteria, the analytical data are considered to 

be potentially inaccurate. This is normally expressed as the difference between measured and 

reference or true value or the difference as a percentage of the reference or true value. It may 

also be expressed as a ratio of the measurement to the true value. 
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A = spiked sample concentration 

B = unspiked sample concentration 

C = spike standard concentration 
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Accuracy will vary from analysis to analysis because of individual sample and matrix effects. 

In an individual analysis, accuracy can be measured and expressed in terms of the recovery of 

surrogate compounds (organic analyses) or recovery of spiked compounds 

(inorganic compounds). This gives and indication of expected recovery for analytes tending to 

behave chemically like the spiked or surrogate compounds. 

A field blank consists of sample containers filled in the field with water from each source used 

for decontamination. Field blanks are prepared, preserved, and stored in the same manner as 

the samples. The field blank is analyzed along with the field samples for constituents of 

interest to check for sample contamination from the water source. Samples of the 

ASTM Type III water and tap water will be collected weekly. Field blanks may also be 

collected to determine if any contaminants in the area, such as dust from a source other than 

that being sampled, may affect sample integrity. 

An equipment rinsate blank is made by placing water in contact with the field sampling 

apparatus (e.g., stainless-steel hand auger, split barrel, bowls, etc.), after decontaminating the 

equipment. Equipment blanks for submersible pumps will be prepared by pumping water 

through the pump. The water will be collected in the same type of containers as the other 

samples, preserved in the same manner, and analyzed for the same parameters. One equipment 

rinsate blank will be collected each week. If different equipment is used in the same week 
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(e.g., if soil samples are collected with a split-barrel sampler and hand auger), a separate 

rinsate blank will be collected for each piece of sampling apparatus. 

MS!MSD samples prepared by the laboratory are useful in ·assessing the accuracy of the 

analytical methods, and can detect matrix effects where other sample components interfere 

with analyzing the chemical(s) of interest. The method of measuring analytical accuracy is 

percent recovery. 

Analytical MS and MSD samples will be prepared by the laboratory, typically at a frequency 

of one MS/MSD pair per 20 samples per matrix. An additional sample volume will be 

collected to provide sufficient volume for the lab's MS and MSD analysis. 

Representativeness 

Representativeness expresses the degree to which data accurately and precisely represent a 

population characteristic, parameter variations at a sampling point, a process condition, or an 

environmental condition. Soil samples will be properly collected in accordance with 

USEPA protocol to ensure they are representative. 

Completeness 

Completeness goals for this project are set at 95% for laboratory analyses. Data completeness 

is calculated as the percentage of valid tests versus the total number of tests required in the 

project scope. 

Comparability 

Comparability expresses the confidence with which one data set can be compared to another. 

Comparability is assured by using established methods of field sampling by experienced field 

personnel and laboratory analyses. 
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B6. Instrument/Equipment Testing, Inspection, and Maintenance Requirements 

Field equipment will be tested, inspected, and maintained according to the manufacturers' 

specifications. The contractor's site manager will conduct/oversee these procedures at 

frequencies required by the equipment manufacturer. Spare parts for field equipment will be 

obtained from the Contractor's supply office or from the equipment manufacturer, as needed. 

Field instruments will be checked and calibrated daily before use. Calibration checks will be 

documented in the field logbook. Critical spare parts such as tape, pH probes, and batteries 

will be kept on-site to reduce downtime. Backup instruments and equipment will be available 

on-site or within 1 day shipment to avoid delays in the field schedule. 

All laboratory equipment will be tested through a contract analytical laboratory or the rental 

equipment supplier. Testing, inspection, and maintenance will be according to the laboratory's 

QAP, which will be reviewed by the Navy and the Contractor's QA manager during 

contracting process. Preventive maintenance for laboratory equipment is outlined in the 

laboratory's QAPP. 

B7. Instrument Calibration and Frequency 

Equipment used to gather, generate, or measure environmental data will be calibrated within 

the frequency stipulated by the manufacturer's instructions and/or analytical method in such a 

manner that accuracy and reproducibility of results are consistent. 

Equipment to be used doing the field sampling will be examined to certify that it is in operating 

condition. This includes checking the manufacturer's operating manual and the instructions for 

each instrument to ensure that maintenance requirements are being observed. Field notes from 

previous sampling trips will be reviewed so that the notation on any prior equipment problems 

are not overlooked, and all necessary repairs to equipment have been carried out. Preventative 

measures should be employed so that field equipment is useable. Such preventative measures 
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include procedures such as sending two thermometers or a spare electrode with each pH meter 

to be used for field measurements. 

B7 .1 Field Instrument/Equipment 

Calibration of field instruments is governed by the Standard Operating Procedure (SOP) for 

the applicable field analysis method, and such procedures take precedence over the following 

general discussion. 

Calibration of field instruments will be performed at the intervals specified by the 

manufacturer or more frequently as conditions dictate. Field instruments will include a 

pH meter, thermometer, specific conductivity meter, nephelometer/turbidimeter, organic vapor 

photo ionization detector. In the event that an internally calibrated field instrument fails to meet 

calibration/checkout procedures, it will be returned to the manufacturer for service or 

replacement. As a rule, instruments will be calibrated daily prior to use. 

The linearity of the instrument will be checked by using a 2-point calibration, when applicable, 

with reference standards bracketing the expected measurement. All the calibration procedures 

performed will be documented in the field logbook and will include the date/time of 

calibration, name of person performing the calibration, reference standard used, temperature at 

which readings were taken and the readings. Multiple readings on one sample or standard, as 

well as readings on replicate samples, will likewise be documented. 

The following paragraphs detail some specific calibration requirements for field instruments. 

pH Meter Calibration: The pH meter will be calibrated with standard buffer solutions before 

being taken to the field. In the field, the meter will be calibrated daily with two buffer 

solutions before use. The range of the buffer solutions will be at least three or more pH units 

apart and will bracket the expected pH of the sample being measured. 
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• Ensure that the temperature of sample and buffer are the same. 

• Connect pH electrode into pH meter and turn on pH meter. 

• Set temperature setting based on the temperature of buffer; place electrode in first 

buffer solution. 

• After reading has stabilized, adjust ''CALIB" knob to display correct value. 

• Repeat procedure for second buffer solution. 

• Place pH electrode in the sample and record the pH as displayed. 

• Remove pH electrode from sample and rinse off with distilled water. 

• Recalibrate the pH meter every time it is turned off and turned back on, or if it starts 

giving erratic results. 

The calibrations performed, standard used, and sample pH values are to be recorded in the 

field notebook. Appropriate new batteries will be purchased and kept with the meters to 

facilitate immediate replacement in the field as necessary. 

Thermometer Calibration: Temperature readings will be taken using thermometers which 

have been compared to NIST traceable thermometer. Prior to use, the thermometers will be 

inspected to ensure that there is no mercury separation and will be periodically checked in the 

field. The thermometers used will be calibrated at least semiannually against a NIST traceable 

reference thermometer by immersing both thermometers in a bath of an expected known 
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temperature such as freezing (0 degrees C) or boiling ( 100 degrees C) and comparing the 

reading. 

· Conductivity Meter Calibration: The conductivity cells of the specific conductivity meter will 

be cleaned and checked against known conductivity standards before being taken to the field . 

In the field, the instrument will be checked daily with to National Institute of Standards and 

Technology or manufacturer traceable reference standards. The calibration procedure is 

described below. 

• Place the probe in the conductivity calibration standard solution. 

• Set temperature knob for temperature of standard solution. 

• Turn to appropriate scale and set the instrument for the value of calibration standard. 

• Rinse off the electrode with distilled water. 

• Measure the conductivity for distilled water to be used for a field blank, making sure 

temperature is set correctly for temperature of solution to be tested. 

• If the conductivity of blank (distilled water) is high, it must be discarded and a new 

blank sample obtained. 

All readings and calibrations should be recorded in the field notebook. 
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Turbidity: A turbidimeter is used in comparing the turbidity of liquids by viewing light 

through them and how much light is eliminated. The specific calibration procedures are as 

follows: 

• The sample cell is rinsed at least three times with organic free or distilled water. 

• The cell is filled with organic free or distilled water and capped. This serves as a 

blank. 

• Excess water and streaks are wiped off the cell with a non-abrasive lint-free paper or 

cloth. 

• The cell is inserted in the instrument (arrow of cell to the front). 

• Record the result of the "blank." 

• Using manufacturer standards, repeat steps to complete calibration. Record all 

findings. 

Organic Vapor PID: The PID will be calibrated daily with isobutylene span gas of known 

concentration. All calibrations will consist of introducing gas of known concentration into the 

monitor at atmospheric pressure. The calibration gases shall be certified by their supplier to be 

of a specified and known concentration. PIDs should be calibrated each time they are turned 

on. More frequent calibrations may be conducted based on whether field conditions warrant. 
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Sample Calibration Forms 
Calibration Log - pH Meter: 
Model: _______ _ 

Serial Number: 

Instrument Checklist: 

Date/Time: 
Checked by: 

Is the instrument clean and in good condition? 
Is the battery charge acceptable? 
Is the liquid crystal display (LCD) functioning properly? 
Is the probe filled with proper solution? 
Are there any visible cracks or problems with the probe? 

Two- or Three-point Calibration 

Part B, Subpart X Permit Application 
Baseline Investigation Work Plan 

AFWFF Vieques, Puerto Rico 
June 29, 2000 

YES NO 

Reading Lot # Expiration Date 
Buffer 4.0: 
Buffer 7.0: 
Buffer 10.0: 
Initial Slope: 

Remarks: 

Calibration Log - Conductivity Meter 

Model: Date/Time: 

Serial Number: Checked by: 
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Instrument Checklist: 

Is the instrument clean and in good condition? 

Is the battery charge acceptable? 

Is the liquid crystal display (LCD) functioning properly? 

Is the conductivity cell clean? 

Are there any visible cracks or problems with the probe? 

Conductivity Calibration Standards: 

YES 
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NO 

Source: Date of Receipt: __ _ Lot #/Expiration: ____ _ 

Two-point Calibration 

100 mhos/em Solution: 

1000 mhos/em Solution: 

Temperature: 

Remarks: 

Laboratory Instruments 

NIST Lot# 

Instrument internal calibration: ----

The analytical laboratory will perform instrument calibrations and QC operations as stipulated 

in the USEPA analytical methods. Calibration procedures for a specific laboratory instrument 

will consist of initial calibration (3 or 5-points), initial calibration verification and continuing 

calibration verification. Specific calibration procedure and frequencies are specified in the 

USEPA analytical methods. 

Calibration of laboratory equipment will be based on approved written procedures. Records of 

calibration, repairs, or replacement will be filed and maintained by the designated laboratory 

personnel performing quality control activities. These records will be filed at the location 

where the work is performed and may be subject to QA audit. For all instruments, the 

laboratory will maintain a factory-trained repair staff with in-house spare parts or will maintain 

service contracts with vendors. 
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The records of calibration will be kept as follows: 
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• If possible, each instrument will have record of calil;>ration permanently affixed with an 

assigned record number. 

• A label will be affixed to each instrument showing description, manufacturer, model 

numbers, date of last calibration, by whom calibrated (signature), and due date of next 

calibration reports and compensation or correction figures will be maintained with 

instrument. 

• A written stepwise calibration procedure will be available for each piece of test and 

measurement equipment. 

• Any instrument that is not calibrated to within the manufacturer's original specification 

will display a warning tag to alert that analyst that the device carrier only a 

"Limited Calibration". 

In all cases where analyses are conducted according to CLP and SW-846 protocols, the 

calibration procedures and frequencies specified in methods will be followed exactly. 

Adherence to proper calibration procedures may be determined by the project QA Manager 

during data review. 

B8. Inspection/ Acceptance Requirements for Supplies and Consumables 

No special inspection or acceptance requirements are needed for the sampling outlined in this 

QAPP. The Contractor's Quality Assurance Manager will ensure that all sample containers 

have been provided by the contract laboratory. If available, all quality assurance 

documentation for sample containers provided by the manufacturer will be collected and placed 
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in the project files. The Contractor's Site Manager will inspect and accept project supplies and 

consumables. The identification number, data received, data opened, date tested 

(if performed), data to be retested (if applicable), and the expiration date will be recorded in 

the field log book. 

B9. Data Acquisition Requirements 

No data is anticipated be used from other sources. 

BlO. Data Management 

Data will be managed in accordance with USEPA Region 2's CERCLA Quality Assurance 

Manual. This section describes the methods to be used throughout the investigation to 

document field work and manage collected data. Data will be managed by using the standard 

forms presented in this QAPP. 

BlO.l Field Documentation 

The Site Supervisor will be thoroughly familiar with appropriate documentation procedures. 

The manager will perform or directly oversee investigation documentation. Documentation 

tasks will be performed on a sample-by-sample or item-by-item basis throughout the day . 

Sample container labels and chain-of-custody forms will be prepared as completely as possible 

in advance. 

General Field Documentation Procedures 

• Complete all documentation in waterproof black or blue ink. 

• Mark through corrections with a single line, then date and initial the correction. 

• Do not destroy or discard serialized documents, even if they are illegible or inaccurate. 

• Maintain voided entries within project files. 
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Field documentation includes a master site logbook, one or more site-specific field logbooks, 

field forms, photographs, sample labels, and chain-of-custody records. Detailed data can be 

recorded in various field logbooks and/or forms and cross-referenced in the site logbook. 

Logbooks: Master site and field logbooks provide a daily handwritten record of all field 

activities at an investigation site. All logbooks must be permanently bound and have a hard 

cover. The master site logbook is a record of all site activities, and entries are usually made at 

the end of each work day. Field logbooks contain detailed daily records kept in real time. A 

field logbook will be assigned to each field activity conducted during the investigation. In 

addition, a sample logbook will detail sample collection each day. 

Master Site Logbooks: The master site logbook chronicles each day's field investigation 

activities in less detail than the field logbook. Site conditions and activities are referenced to 

field logbooks and forms for specific information. 

The field project manager completes the master site logbook and signs and dates the end of 

each page. Pages should not be removed and, in addition, partially used pages should be lined 

through to prevent data entry at a later date. The front of the master site logbook should 

include project name and number, subcontractor name, service client, contract number, and 

dates of use. The logbook should also contain th~ following: 

• List of all field logbooks and brief outline of content requirements. 

• Daily temperature, weather conditions, and names and titles of personnel present. 

• Levels of PPE and any changes if required. 

• Name, title, organization, and purpose of any site visitors. 

• Brief outline of site activities and references to appropriate logbook. 

• Specific comments on problems, their resolutions, and their impact on the investigation. 
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• Brief record of all telephone calls and their effect on the investigation. 

• Instrument calibration; name(s) of personnel who performed daily calibration. 

Field Logbook: The cover of each field logbook must include the information provided on the 

cover of the site logbook. In addition, the cover must list the assigned specific area. Entries 

in the field logbook must be made using military time and signed by the responsible person at 

the bottom of each page . Unused pages or portions of pages not used must be lined out to 

prevent entry of additional information at a later date. Backup copies of field logbooks will be 

made regularly. Field logbooks will also include the following information: 

• Task beginning and end time. 

• Weather conditions. 

• Names, titles, and organizations of personnel performing specific tasks. 

• Description of level of PPE and any changes. 

• Detailed descriptions of site activities and forms used in the process. 

• Description of specific field tests and results. 

• Detailed description of samples and any associated QC measures . 

• List of equipment type and decontamination procedures (including time allotted). 

• Record of instrument calibration; explain failures and briefly describe repairs and/or 

replacements. 

Sample Logbook: A record of samples collected and shipped (including QA/QC samples), 

analyses requested, the airbill number of the shipment, and any pertinent information 

concerning sample status will be compiled in a sample logbook. 
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Field Data Record Forms: Subsurface boring logs, monitoring well construction diagrams, 

monitoring well development forms, sample records, and other forms will be used during the 

investigation. Blank spaces will not be left on completed forms. If information on a form does 

· not apply, the space will be marked "N/ A." Forms will completed in the field as the task is 

performed. Forms will be copied regularly for backup. Field forms are discussed below: 

Sample Labels 

Cross-reference information in a field logbook (see Section B3.1). 

COC Records 
(See Section B3.3) 

Subsurface Boring Logs 

Soil boring logs will be maintained by a qualified geologist. Subsurface boring logs will be 

completed as the boring is advanced. Materials encountered, depth to water, obvious 

contamination, and any other necessary information will be recorded on the boring logs. 

Monitoring Well Construction Diagrams 

A monitoring well construction diagram will summarize the monitoring well construction. 

Well location, date drilled, drilling method, well depth, screen location, and general 

construction data will be included on the diagram. A general log will also be recorded in the 

field logbook as a cross-reference. 

Photographs 

Photographs will be taken of pertinent field activities as directed by the Site Supervisor. 

Information to be recorded in the field logbook will include: 
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• Date, time, location, and name of photographer. 

• Description of photograph and orientation. 

• Number of photographs on film roll. 
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After the film is developed, this information will be written on the back of each photograph. 

B10.2 Laboratory Data Deliverables 

The laboratory shall perform definitive analysis in support of this project. Data will be 

submitted to assess precision and accuracy of the laboratory tests . The information to be 

provided by the laboratory is discussed in Section A9.2 

B10.3 Other Related Data 

Other related data will include illustrations, graphs, meeting summaries, audit reports , and 

laboratory results. This information will be compiled and reviewed for report presentation. 

Meeting Summaries, Telephone Conversations, and Notes: These items will be recorded in 

the field logbooks along with the dates, time, and names of people involved. If requested, this 

information will be available for photocopying. Meetings and conversations with substantial 

impacts on the project will be described in a memorandum to the project manager. 

Illustrations, Computations, and Engineering Data: Original illustrations and graphics will 

be initialed and dated by the person originating the document. A second person will check for 

completeness and accuracy. All maps, calculations, and data will be reported or prepared to 

accepted standards and confidence levels. 

Field Change Request Forms: Field change request forms (see Figure B-8) will be submitted 

when any deviation from the work plan is required. Generally , these include changes that will 
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FIELD CHANGE REQUEST 

ENSAFE PROJECT NO. FIELD CHANGE NO. 

TO LOCATION DATE 

DESCRIPTION: 

REASON FOR CHANGE: 

RECOMMENDED DISPOSmON: 

FIELD MANAGER(SIGNATURE) DATE 

DISPOSmON: 

SITE MANAGER DATE 

DISTRIBUTION: ENSAFE PROJECT MANAGER OTHERS AS REQUIRED 

ENSAFE SITE MANAGER 

ENSAFE QUALITY ASSURANCE MANAGER 

EPA RPM 

ENSnFE FIGURE 8-8 
AFTWF, VIEQUES, PR 

~~ FIELD CHANGE REQUEST FORM 
CIWIUS1rJN,SC CM:INV4"GW A4UA5;7X ~1W KNOXWU.£1W 
LAMXS'1!ltA4 NUHIIU.E.7W IIORFrJt.K.IH PADfJCNU(Y ~ 

UT1LE ROCK.AR ~ ~(;\1( DWG DATE: 06/27/00 IDWG NAME: 5901G051 
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(1) harm data quality, (2) change the cost field activities, (3) alter the scope of field activities, 

or (4) significantly delay the schedule. 

Specific changes include: 

• Number of wells. 

• Number of sampling points. 

• Decontamination procedures. 

• Drilling method or well construction design. 

• Sampling methodology. 

Information should include the nature of the change, appropriate rationale, and date it will be 

implemented. These forms will be submitted to all parties on the QAPP distribution list. 

B10.4 Data Handling 

The Contractor must employ a systematic approach to data management which saves time, 

money, reduces transcription errors, and decreases hard copy analytical data to a more 

manageable level in accordance with the Paper Reduction Act and applicable Office of 

Information and Resource Management requirements. 

During sample collection, chain-of custodies may be produced electronically and printed out 

for insertion into sample coolers. Electronic chain-of-custodies produced in the field reduce 

transcription errors and are easier to read than hand-written forms. In addition, sample 

information may be simultaneously loaded into a database which may be accessed to keep track 

of sample delivery dates. 
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After the samples are analyzed, the laboratory may produce electronic analytical data files. 

The electronic files may be submitted with the hardcopy data and loaded into a database. The 

database should be checked for completeness/correctness against the hardcopy data. During 

· validation, qualifiers may be applied directly into the database by data reviewers. The 

database should have menu-driven data searching capabilities which allows users to query for 

various functions including chemicals found above site-specific action levels. In addition, the 

data may be directly downloaded into other application programs such as GIS, GIS/KEY, 

Excel, QuattroPro, Lotus, etc. for subsequent interpretation, map preparation, risk assessment, 

and report preparation. After project-completion, the database can also serves as an archive 

for analytical data for future reference. 

810.5 Record Storage and Retrieval 

All records which constitute evidence relevant to sampling and analysis activities as described 

in this QAPP will be maintained by the Navy or its designee. Records will be maintained for a 

minimum of 7 years after the final report for this investigation is submitted. The final 

evidence file will be held in a central repository. It will include all relevant records, reports, 

logs, field books, pictures, subcontractor reports, correspondence, and data reviews. The 

location will be secured, with limited access. 
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C. Assessment/Oversight 

Cl. Assessments and Response Actions 
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Audits may be conducted by the QA Manager or his designee during field activities to evaluate 

the performance of the entire measurement and reporting system. Parameters included in the 

system are well installation, sampling (data collection), laboratory analysis, and attendant 

QC activities. 

Cl.l Technical Systems and Surveillance Audit 

The QA manager or his designee will routinely evaluate the performance of field personnel and 

general field operations. The QA manager will document whether field personnel perform 

procedures in compliance with QAPP protocols; he will have the authority to issue of stop 

work orders until deficiencies are corrected. Results of field audits will be submitted to the 

Contractor Project Manger. 

C1.2 Laboratory Systems Audit 
Laboratories routinely undergo two types of audits: internal and external. The internal audit is 

performed by the laboratory's QA officer. External audits are carried out throughout the year 

by various federal and state certifying agencies. Audits are conducted to ensure that systems 

and operational capability are maintained. They also verify that quality control measures are 

being followed as specified in the analytical methods, laboratory written standard operating 

procedures, and laboratory quality assurance plan. 

C1.3 Performance Evaluation Audit 

A performance evaluation (PE) audit is performed to evaluate a laboratory's ability to obtain 

accurate and precise results by a specific analytical method for samples containing known 

analyte concentrations. These PE audits may include submission of blind spiked check or PE 

samples for analysis of the parameters in question. Blind PE samples are submitted to the 

laboratory as field samples to ensure that they are treated the same as field samples. PE 
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samples may also be submitted as obvious (known) check samples, which are USEPA or 

National Bureau of Standards (NBS) traceable. USEPA, the Navy, or their designees, may 

conduct a performance evaluation audit. 

C1.4 Regulatory Audits 

It is understood that field personnel and subcontract laboratories are also subject to quality 

assurance audits by USEPA regulatory agencies. The Contractor will incorporate the results of 

regulatory QA/QC evaluation, and may consider action based solely on those results. 

C1.5 Corrective Actions 

During the sampling, field personnel are responsible for seeing that field instruments are 

functioning properly and that work progresses satisfactorily. Field personnel are also 

responsible for performing routine preventive maintenance and quality control procedures, 

thereby helping ensure collection of valid field data. 

If a problem is detected by field personnel, the Quality Assurance Manager shall be notified 

immediately, at which time corrective action will begin. Similarly, if a problem is identified 

during an audit by the project or regulatory Quality Assurance Manager, an immediate 

investigation will be undertaken and whatever corrective action deemed necessary will be taken 

as early as possible. Samples or analyses that do not meet quality control or quality assurance 

criteria may be resampled, re-analyzed, or the analysis reviewed by the Navy or its designee. 

The site manager is responsible for initiating field investigation rework. The Quality 

Assurance Manager will document cases of noncompliance with criteria, and assure that the 

corrective action is implemented and recorded. 

If corrective action is required by the analytical laboratory, the action should be conducted in 

accordance with the laboratory 's quality assurance program and the corrective action process 
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outlined in the laboratory's QAP, following the guidelines provided in the laboratory's 

analytical methods. The necessity for corrective action is determined after the data have been 

evaluated. 

If data completeness and representativeness have met project objectives, no corrective action 

will be taken. For data considered grossly deficient compared to project objectives, corrective 

action may include re-evaluation for limited exclusion or resampling . 

C2. Reports to Management 
Once the project is complete and the resulting data obtained, a final project report will be 

prepared. The report will include a summary of the activities performed during the 

investigation and the resulting data (along with any statements about problems concerning data 

quality). The results will be screened against human health and ecological benchmarks, and a 

risk assessment will be performed, if needed . The report will be forwarded to the Navy, 

USEPA, the Puerto Rico Environmental Quality Board. 

C-3 



D. DATA VALIDATION AND USABILITY 

Part B, Subpart X Permit Application 
Baseline Investigation Work Plan 

AFWI'F Vieques, Puerto Rico 
February 18, 2000 

The laboratory procedures for data reduction and reporting are included in the laboratory 

QAP and Standard Operating Procedures. Data reduction and reporting by the laboratory will 

meet the criteria needed for data validation. The following- sections describe the data review, 

validation and verification requirements and reconciliation of anomalous data 

Dl. Data Review, Validation, and Verification Requirements 

Data validation is the systematic and independent verification of data quality. It is performed 

independent of the laboratory. The purpose of data validation is to verify that the 

QC requirements of the data set have been met. 

The laboratory QA/QC data necessary for validation must be submitted with analytical data 

packages. Sampling and analytical documentation is required of data packages to validate data 

quality. It should include an organized summary of the final results, a copy of the signed 

chain-of-custody for each sample, and all quality control documentation, including a report 

case narrative that explains any QA/QC or analysis problems encountered and any corrective 

actions taken. Section A9.2 describes specific data deliverables that will be submitted for 

validation. 

Dl.l Analytical Data 

The analytical data package will be validated by the project QA officer or designee. The 

validation steps will be performed by applying, where applicable, the USEPA Contract 

Laboratory Program, National Functional Guidelines for Organic and Inorganics Data Review, 

February, 1994 and Region 2 CLP Worksheets for data review, which are attached to this 

QAPP. For the non-CLP methods being performed for explosives and perchlorate, EPA 

precision and accuracy statements for the analytical methods employed will be used in 

conjunction with the data validation guidelines. Data validation will be accomplished through a 
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series of checks and reviews that are intended to assure that the reported results are of a 

verifiable and acceptable quality. 

D1.2 Field Data 

All fieldwork will be conducted or supervised by EnSafe personnel to ensure that proper 

procedures are followed. Field records will be kept of all activities that take place during the 

sampling program and these records will be maintained by the contractor. These records will 

document any obstacles encountered during the sampling program. 

Procedures to evaluate field data for this project primarily include checking for transcription 

errors and review of field log books, on the part of field crew members . This task will be the 

responsibility of the Project Manager or designee, who will otherwise not participate in making 

any of the field measurements , or in adding notes, data or other information to the log book. 

The field data package, including all field records and measurements obtained at the site by 

EnSafe sampling personnel, will be reviewed for completeness and accuracy by reviewing field 

logbooks and forms for completeness. 

All fieldwork will be conducted to ensure that proper procedures are followed. Field records 

will be kept of all activities that take place during the sampling program and these records will 

be maintained by the Contractor. These records will document any obstacles encountered 

during the sampling program. 

Procedures to evaluate field data for this project primarily include checking for transcription 

errors and review of field log books and forms, on the part of field crew members. This task 

will be the responsibility of the Project Manager or designee, who will otherwise not 

participate in making any of the field measurements , or in adding notes , data or other 

information to the log book or forms. 
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The field data package, including all field records and measurements obtained at the site by 

sampling personnel, will be reviewed for completeness and accuracy by conducting the 

following: 

• A review of field logbooks for completeness. 

• A review of field data on water and soil/sediment sampling logs for completeness. 

• A verification that rinsate blanks and trip blanks were properly prepared, identified, 
and analyzed. 

• A check on field analyses for equipment calibration and condition. 

• A review of chain-of-custody forms for proper completion, signatures of field personnel 
and the laboratory sample custodian, and dates. A review of field data on water and 
soil/sediment sampling logs for completeness. 

• A verification that rinsate blanks and trip blanks were properly prepared, identified, 
and analyzed. 

• A check on field analyses for equipment calibration and condition. 

• A review of chain-of-custody forms for proper completion, signatures of field personnel 
and the laboratory sample custodian, and dates. 

D2. Validation and Verification Methods 

The analytical data deliverables, defined earlier in the QAPP, will be validated by the project 

QA manager or his designee. The validator will conduct a systematic review of the data for 

compliance with the established QC criteria based on the spike, duplicate and blank results 

provided by the laboratory. Essentially, all technical holding times shall be reviewed, results 

of all blanks (laboratory, field , rinsate, trip), surrogate spikes , and batch matrix spikes/matrix 

spike duplicates. 
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The data review will identify any out-of-control data points and data omissions and interact 

with the laboratory to correct data deficiencies. Decisions to repeat sample collection and 

analyses may be made by the Project Manager based on the extent of the deficiencies and their 

importance in the overall context of the project. 

The laboratory will provide data in a computerized in a format organized to facilitate data 

review and evaluation. The computerized data set will include the data flags provided by the 

laboratory. Upon validation, additional flags will be added to represent comments of the data 

reviewer. The laboratory-provided data flags will include such items as: 1) concentration 

below required detection limit, 2) estimated concentration due to poor spike recovery, and 

3) concentration of chemical also found in laboratory bank. The data reviewer flags will 

indicate that the data are: 1) usable as a quantitative concentration, 2) usable with caution as 

an estimated concentration, or 3) unusable due to out-of-control QC results. 

All QC summary forms summarizing this information will be checked as well. The overall 

completeness of the data package will also be evaluated by the data validator. Completeness 

checks will be administered on all data to determine whether deliverables specified in the 

RifFS Work Plan and QAPP are present. 

Analytical Data Quality 

Analytical data quality is assured through the use of the USEPA guidelines for QA/QC as set 

forth in the specific analytical methods. The laboratory will perform checks to verify that 

results are generated according to the method protocols. The laboratory checks will include 

verification that all results and QC elements are properly measured, documented, and reported. 

The project QA manager will validate the quality of the laboratory deliverables. 

The analytical data package will be evaluated by the QA Manager or designee. The evaluation 

will be performed, where applicable, according to the USEPA Contract Laboratory Program, 
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National Functional Guidelines for Organic and Inorganic Data Review 

(Functional Guidelines; February 1994) and Region 2 data evaluation guidelines and 

worksheets, where applicable for the analytical method. Data validation guidelines will be 

used as a guide for data evaluation because estimated data qualifiers indicating bias will not be 

assigned to analytical results. Data evaluation is accomplished through a series of checks and 

reviews intended to assure that the reported results are of verifiable and acceptable quality. 

The analytical data package evaluation procedure includes, but is not limited to: 

• Comparison of sampling, sample extraction, and analysis dates to check that samples 
were extracted and/or analyzed within the proper holding times. 

• Review of analytical methods and required detection limits to verify that they agree 
with the project data quality objectives. 

• Evaluation of all blanks (rinsate, field, trip, reagent, method, and extraction blanks) to 
assess potential cross-contamination. 

• Evaluation of surrogate spike, MS/MSD, and LCS recoveries to assess accuracy. 

• Evaluation of duplicate relative percent difference from field and MS/MSDs to assess 
precision. 

• Assessment of data usability . 

The possible data flags are: 

• R/UR flag: One or more QC parameters grossly exceed control limits; unusable data 
may not be used for any purpose. 

• J flag: Estimated value; one or more QC parameters were outside control limits or the 
value was detected below the laboratory's quantitation limit. 

• U flag: Undetected; the analyte was analyzed but not detected or the analyte was found 
in an associated blank but at a concentration less than five times (10 times for common 
laboratory contaminants) . 
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• UJ flag : Undetected and estimated; the analyte was analyzed but not detected and the 
quantitation limit is estimated because at least one QC parameters was outside control 
limits. 

• D flag: Diluted result; the compound was re-analyzed at a secondary dilution factor. 
. The "D" flag will remain on the value to alert the data user that the value from a 

secondary dilution was used. 

The QA manager (or designee) will resolve problems that arise during data validation and 

implement corrective measures as needed. 

D3. Reconciliation with User Requirements 

Completeness will be evaluated to determine if the completeness goal for this project has been 

met. If data quality indicators do not meet the project's data quality objectives as outlined in 

this QAPP, the data may be discarded and resampling may occur. The Quality Assurance 

Manager will evaluate the cause of the failure (if possible) and decide whether to discard the 

data and resample. If the failure is tied to the analysis, calibration, and maintenance 

techniques will be reassessed as identified by the appropriate lab personnel. If the failure is 

associated with the sample collection and resampling is needed, the samplers will be retrained. 

D-6 



Data Review Worksheets 
CLP Organics Data Review and Preliminary Review 

USEPA Region 2 SOP HW-6, Revision 11, June 1996 
(Applicable to CLP Organic Soil Analysis) 



-::-- . -- --· -·· -p--:--:-~ · · ::-;:-:::::---:-:--: 

By: 

SOP NO. HW-6 

Revision #11 

May 1996 

CLP ORGANICS DATA REVIEW 
AND PRELIMINARY REVIEW 

(CLP/ SOW OLMO 3.2 ) 

ras, Work Assignment Manager/ Chemist 
Hazardous Waste Section 

By: ~btl ~~ 
karen Taylor, Che~ 
Toxic and Hazardous Waste Section 

CONCURRED BY:~ \j._). ~ 
·~ik, hief 

and azard s Waste Section 

APPROVED BY: 

Branch 

. ...... , . '\ 

Date:#C::. 

Date:-#<c, 

Date: ~~~ 



TABLE OF CONTENTS 

INTRODUCTION: 

Scope and Applicability 
Summary of Method . . . . . . 
Reviewer Qualifications . 

DEFINITIONS: 

Acronyms . . 
Data Qualifiers 

PACKAGE COMPLETENESS AND DELIVERABLES: 

1.0 
2.0 
3.0 
4.0 

Chain of custody and Sampling Trip Report . . . . . 
Data Completeness and Deliverables . . . . . . . . . . 
Cover Letter SDG Narrative . . . . . . . 
Data Validation Checklist . . . . . . . . 

PART A: VOA ANALYSES 

1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 

Sample Conditions/ Problems . . • . . . . . . . . . . . • 
Holding Times . . . . . . . . . . . . . . . . . . . . • 
System Monitoring Compound (SMC) Recovery (Form II VOA) 
Matrix Spikes (Form III VOA ) . . . . . . . . • . 
Blanks (Form IV VOA ) . . . . . . . . . . . . . . . . 
Contamination . . . . . . . . . . . . . . . • . . . . . 
GC/ MS Instrument Performance Check (Form v VOA) . . . 
Target Compound List (TCL ) Analytes ( FORM I VOA) . . • 
Tentatively Identified Compounds (TIC) . . . 
Compound Quantitation and Reported Detection Limits 
Standards Data ( GC/MS) . . . . . . . . . . . . . 
GC/ MS Initial Calibration (Form VI VOA) ... 
GC/ MS Continuing Calibration (Form VII VOA) . . . 
Internal standard (Form VIII VOA) . . . . . . 
Field Duplicates . . . . . . . . . . . . 

PART B: BNA ANALYSES 

1.0 Sample Conditions/Problems . . . . . .. . 
2.0 Holding Times . . . . . . . . . . . . . . . . . . 
3.0 surrogate Recovery (Form II SV) . . . . . . . 
4.0 Matrix Spikes (Form II SV) . . . . . . . . . . . . 
5.0 Blanks (Form IV SV) . . . . . . . . . . . 
6.0 Contamination . . . . . . . . . . . . . . . . . . 
7.0 GC/ MS Instrument Performance Check (Form V SV) 
8.0 Target Compound List (TCL) Analytes (FORM I SV) . . . 
9.0 Tentatively Identified Compounds (TIC) . . . 
10.0 Compound Quantitation and Reported Detection Limits 
11.0 Standards Data (GC/ MS ) . . . . . . . . . 
12.0 GC/ MS Initial Calibration ( Form VI SV ) . . . . . . . . 

- i -

1 
1 
1 

2 
3 

4 
4 
5 
6 

7 
7 
9 

11 
11 
13 
15 
16 
18 
19 
20 
20 
21 
23 
24 

25 
25 
26 
28 
31 
30 
32 
33 
35 
36 
36 
37 



13.0 GC/ MS Continuing Calibration (Form VII SV) .... 
14.0 Internal Standard ( Form VIII SV) .... 

38 
39 
41 15.0 Field Duplicates . . . . . . . . .. 

PART C: PESTICIDE/PCB ANALYSIS 

1. 0 Sample Conditions/ Problems . . . . 42 
2.0 Holding Times . . . . . . . . . . . . 42 
3. 0 surrogate Recovery ( Form II PEST ) . . . . . . 43 
4. 0 Matrix Spikes (Form III PEST ) . . . . . . . 45 
5.0 Blanks (Form IV PEST ) . . . . . . . . . . . . . . . 46 
6.0 Contamination . . . . . . . . . . . . . 47 
7.0 Calibration and GC performance . . . . . . . . . 49 
8.0 Analytical Sequence Check ( Form VIII PEST ) . . . . . . 55 
9.0 Cleanup Efficiency Verification ( Form IX PEST ) 56 
10.0 Pesticide/ PCB Identification ( Form X PEST ) . 
11. 0 Target Compound List (TCL ) Analytes . . . . 
12.0 Compound Quantitation and Reported Detection 
13.0 Field Duplicates . . . . . . . . . . . 
CLP Data Assessment . . 

Organic Regional Data Assessment Summary Form 

Data Rejection Summary Form . . . . . . . . . 

- ii -

. . 

. . . . . 57 . . . . . 59 
Limits 60 . . . . . 62 

. Attachment 1 

. Attachment 2 

. Attachment 3 



INTRODUCTION 

Scope and Applicability 

This SOP offers detailed guidance in evaluating laboratory 
data generated according to the methods in the "USEPA Contract 
Laboratory Program Statement of Work for Organics Analysis 
OLM03. 2, 11 August 19·94. The validation methods and actions 
discussed in this document are based on the requirements set 
forth in the 11 USEPA Contract Laboratory Program National 
Functional Guidelines for organic Data Review,'' February 1994. 
This document attempts to cover technical as well as contractual 
problems specific to each fraction and sample matrix; however, 
situations may arise where data limitations must be assessed 
based on the reviewer's professional judgement. 

In addition to technical requirements, contractual 
requirements are also covered in this document. While it is 
important that instances of contract non- compliance be addressed 
in the Data Assessment, the technical criteria are always used to 
qualify the analytical data. 

s umma r y of Method 

To ensure a thorough evaluation of each result in a data 
case, the reviewer must complete the checklist within this SOP, 
answering specific questions while performing the prescribed 
"ACTIONS" in each section . Qualifiers (or flags) are applied to 
questionable or unusable results as instructed . The data 
qualifiers discussed in this document are defined on page 4 of 
the National Functional Guidelines mentioned above . 

The reviewer must prepare a detailed data assessment to be 
submitted along with the completed SOP checklist. The Data 
Assessment must list all data qualifications, reasons for 
qualifications , instances of missing data and contract non­
compliance . This information is furthe r summarized on the 
Organic Regional Data Assessment Summary and D~ta Rejection 
Summary forms (see attached) . 

Revi ewer Qualificat ions 

This SOP i s inte nded for use by organic data validators who 
have successfully completed the USEPA Region II data validation 
training p r ogram. Data reviewers must possess a working 
knowledge of the USEPA Statement of Work and National Functional 
Guidelines mentioned above . 
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Acronyms 

BFB - bromofluorobenzene 
BHC - benzene hexachloride 
BNA - base neutral acid 

DEFINITIONS 

ccs - contract compliance screeni ng 

.. 

CLASS - Contract Laboratory Analytical Services Support 
CLP - Contract Laboratory Program 
CRQL - Contract Required Quantitation Limit 
%0 - percent difference 
DCB -decachlorobiphenyl 
ODD - dichlorodiphenyldichloroethane 
ODE - dichlorodiphenylethane 
DDT - dichlorodiphenyltrichloroethane 
GC - gas chromatography 
GC/ EC - gas chromatograph/ electron capture detector 
GC/ MS - gas chromatograph/ mass spectrometer 
GPC - gel permeation chromatography 
IS - internal standard 
kg - kilogram 
/Jg - microgram 
MAGIC - Mainframe Access Graphical Interface with CARD 
MS - matrix spike 
MSD - matrix spike duplicate 
t - liter 
mt - mililiter 
PCB - polychlorinated biphenyl 
PE - performance evaluation 
PEM - Performance Evaluation Mixture 
QC - quality control 
RAS - Routine Analytical Services 
RIC - reconstructed ion chromatogram 
RPD - relative percent difference 
RRF - relative response factor 
RRF - average relative response factor ( from initial calibration) 
RRT - relative retention time 
RSD - relative standard deviation 
RT - retention time 
RSCC - Regional Sample Control Center 
SDG - sample delivery group 
SMC - system monitoring compound 
SOP - standard operating procedure 
sow - Statement of Work 
SVOA - semivolatile organic analysis 
TCL - Target Compound List 
TCLP - Toxicity Characteristics Leachate Procedure 
TCX -tetrachloro-m-xylene 
TIC - tentatively identified compound 
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Acronyms (cont•d.) 

TPO - technical project officer 
VOA - volatile organic analysis 
VTSR - validated time of sample receipt 

Data Qualifiers 

u 

J 

N 

NJ 

UJ 

R 

The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit. 

The analyte was positively dienrified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample. 

The analysis indicates the presence of an analyte for 
which there is presumptive evidence to make a 
"tentative identification." 

The analysis indicates the presence of an analyte that 
has been "tentatively identified" and the associated 
numerical value represents its approximate 
concentration. 

The analyte was not detected above the reported sample 
quantitation limit . However, the reported quantitation 
limit is approximate and may or may not represent the 
actual limit of quantitation necessary to accurately 
and precisely measure the analyte in the sample. 

The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample and 
meet quality contrrol criteria. The presence or 
absence of the analyte cannot be verified. 
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STANDARD OPERATING PROCEDURE 
US EPA Reqion II 
Method: CLP/SOW OLM03.2 

Date: June 1996 
SOP HW-6, Rev. 11 

PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER: LABORATORY: 

SITE NAME: SDG Number(s): 

1.0 Chain of custody and Sampling Trip Reports 

1.1 Are the Traffic Reports/ Chain-of-Custody Records 
present for all samples? 

ACTION: If no, contact RSCC or the lab to obtain 
replacement of missing or illegible copies. 

1.2 Is the Sampling Trip Report present for all 
samples and all fractions? 

ACTION: If no, contact either RSCC or ask the prime 
contractor to provide this information. 

2.0 Data completeness and Deliverables 

2.1 Have any missing deliverables been received and 
added to the data package? 

NOTE: The lab is required to submit data for only two 
analyses, for each fraction . ( i.e., the original 
sample and one dilution, or the most concentrated 
dilution analyzed and one further dilution. ) 

ACTION: Contact the lab to obtain an explanation or 
resubmittal of any missing deliverables. If 
lab cannot provide them, note the effect on the 
review of the package in the Contract 
Problems/Non- compliance section of the Data 
Assessment and the Organic Regional Data 
Assessment Summary form. 

YES NO N/A 

2.2 Was CLASS CCS checklist included with package? L_l 

2 . 3 Are there any discrepancies between the Traffic 
Reports/Chain-of-Custody Records, Sampling Report 
and Sample Tags? L_l 

ACTION: If yes, contact the lab to obtain an explanation 
or resubmittal of any missing deliverables. 
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US EPA Reqion II 
Method: CLP/SOW OLM03.2 
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SOP HW-6, Rev. 11 

3.0 Cover Letter SDG Narrative 

3.1 

3.2 

Is the Narrative or Cover Letter Present? 

Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(see SOW, Exhibit B, section 2.6.1 ) ? 

3.3 Does the narrative contain the following 
information: 

VOA: description of trap and columns used 

YES NO N/A 

.LJ. 

.LJ. 

during sample analyses? .LJ. 

NOTE: 

BNA: description of columns used during sample 
analyses? .LJ. 

Pest: description of columns used during sample 
analyses? l-1 

As per section 6.23.3.1 SOW/ p. D-11/ Pest, 
Packed columns are not permitted. 

3.4 Does the narrative, VOA and BNA sections, 
contain a list of all TICs identified as alkanes 
and their estimated concentrations? .LJ. 

3.5 Does the narrative contain a record of all cooler 
temperatures? If the temperature of a cooler was 
exceeded, > 10° C, the lab must list by fraction 
and sample number, all affected samples. .LJ. 

3.6 Does the narrative contain a list of the pH 
values determined for eac:1 water sample submitted 
for vola~~le analysis (SOW Exhibit B, section 
2.6.1.2)? .LJ. 

3.7 Does the Case Narrative contain the statement, 
"verbatim", as required in Section B of the SOW? .LJ. 

ACTION: If "No", to any question in this sect·ion, 
contact the lab to obtain all necessary 
resubmittals. If information is not available, 
document in the Data Assessment under Contract 
Problems/Non-Compliance section. 
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US EPA Reqion II 
Method: CLP/SOW OLM03.2 

STANDARD OPERATING PROCEDURE 

4.0 Data Validation Checklist 

4.1 Check the package for the following 
discrepancies: 

a. Is the package paginated in ascending order 

Date: June 1996 
SOP HW-6, Rev. 11 

YES NO N/A 

starting from the SDG narrative? 1-1 

b. Are all forms and copies l egible? 1-1 

c. Is each fraction assembled in the order set 
forth in the SOW? 1-1 

d. Is a Sample Data Summary Package submitted 
immediately preceding the Sample Data Packaqe? l_l 

The following checklist is divided into three 
parts. Part A is for any VOA analyses, Part B is 
for BNAs and Part c is Pesticide/ PCBs . 

Does this package contain: 

VOA Data? 

BNA Data? 

Pesticide/PCB data? 

ACTION: Complete corresponding parts of checklist. 
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STANDARD OPERATING PROCEDURE 
US EPA Reqion II 
Method: CLP/SOW OLM03.2 

Da-e: June 1996 
SOP HW-6, Rev. 11 

YES NO N/A 

PART A: VOA ANALYSES 

1.0 Sample Conditions/Problems 

1.1 Do· the Traffic Reports/ Chain-of-Custody Records, 
Sampling Report or Lab Narrative indicate any 
problems with sample receipt, condition of 
samples, analytical problems or special 
circumstances affecting the quality of the data? 

ACTION: If any sample analyzed as a soil, other than 
TCLP, contains 50% - 90% water, all data should 
be flagged as estimated (J ) . If a soil sample 
other than TCLP contains more than 90% water, 
all data should be qualified as unusable (R) . 

ACTION: If samples were not iced or the ice was melted 
upon arrival at the laboratory and the cooler 
temperature was elevated ( > 10° C) , then flag 
all positive results with a "J" and all non­
detects "UJ". 

ACTION: If both VOA vials for a sample have air bubbles 
or the VOA vial analyzed had air bubbles, flag 
all positive results "J" and all non-detects 
"R". 

ACTION: The smallest soil size permitted is O.Sg. If 
any soil sample is smaller than O.Sg, document 
in the Data Assessment under Contract 
Problems/Non- Compliance. 

2.0 Holding Times 

2.1 Have any VOA technica.l holding times, determined 
from date of collection to date of analysis, been 
exceeded? 

Technical Holding Times: If unpreserved, aqueous 
samples, maintained at 4" c for aromatic hydrocarbons 
analysis must be analyzed within 7 days of 
collection. If preserved with HCl (pH < 2) and 
stored at 4" c, then aqueous samples must be analyzed 
within 14 days of collection. If uncertain about 
preservation, contact sampler to determine whether or 
not samples were preserved. The holding time for 
soils is 10 days from date of collection. 
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U~EKATING PROCEDURE 
OS EPA Reqion II 
Method: CLP/SOW OLM03.2 

Date: June 1996 
SOP HW-6, Rev. ll 

Table of Holding Time Violations 
(See Chain-of-Custody Records ) 

YES NO N/A 

sample 
IO 

sample 
Matrix 

Was sample 
Preserved? 

Date 
sampled 

Date Lab 
Received 

Date 
Analyzed 

ACTION: If technical holding times are exceeded, flag all 
positive results as estimated "J" and sample 
quantitation limits as estimated "UJ", and 
document in the Data Assessment that holding 
times were exceeded. If analyses were done more 
than 14 days beyond holding time, either on the 
first analysis or upon re-analysis, the reviewer 
must use professional judgement to determine the 
reliability of the data and the effects of 
additional storage on the sample results. At a 
minimum, all results must be qualified "J", but 
the reviewer may determine that non-detect data 
are unusable "R". If holding times are exceeded 
by more than 28 days, all non detect data are 
unusable "R". 

NOTE: Contractual Holding Times: Analysis of water and 
soil/sediment samples must be completed within 10 
days of Validated Time of Sample Receipt (VTSR) . 
This requirement does not apply to Performance 
Evaluation (PE) samples. 

ACTION: If contractual holding times are exceeded, 
document in the Data Assessment and on the 
Organic Regional Data Assessment Summary form. 

NOTE: The data reviewer must note in the Data Assessment 
whether or not technical and contractual holding 
times were met. 
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US ·EPA Reqion II 
Method: CLP/SOW OLM03.2 

Date: June 1996 
SOP HW-6, Rev. 11 

3.0 system Monitoring compound CSMC> Recovery <Form II> 

3.1 Are the VOA SMC Recovery Summaries ( Form II ) 
present for each of the following matrices: 

a. Low Water? 

b. Low Soil? 

c. Med Soil? 

3.2 Are all the VOA samples listed on the appropriate 
System Monitoring Compound Recovery Summary for 
each of the following matrices: 

a. Low Water? 

b. Low Soil? 

c. Med Soil? 

ACTION: Contact the lab to obtain an explanation or 
resubmittal of any missing deliverables. If 
missing deliverables are unavailable, document 
the effect in the Data Assessment. 

3.3 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers with red pencil. 

3.4 Was one or more VOA system monitoring compound 
recovery outside of contract specifications for 
any sample or method blank? 

If yes, were samples re-analyzed? 

Were method blanks re-analyzed? 

ACTION : If recoveries are ~ 10%, but 1 or more 
compounds fail to meet sow specifications: 

1. All positive results are qualified as 
estimated "J". 

2 . Flag all non-detects as estimated detection 
limits "UJ" where recovery is less than the 
lower acceptance limit. 
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STANDARD OPERATING PROCEDURE 
US EPA Region II 
Method: CLP/SOW OLM03.2 

Date: June 1996 
SOP HW-6, Rev. 11 

3. If SMC recoveries are above allowable 
levels, do not qualify non-detects. 

If any system monitoring compound recovery is 
< 10%: 

l. Flag all positive results as estimated "J". 

2. Flag all non-detects as unusable "R". 

Professional judgement should be used to 
qualify data that only have method blank SMC 
recoveries out of specification in both 
original and re-analyses. Check the internal 
standard areas. 

NOTE: Contractual requirements state that if any SMC 
fails the acceptance criteria, the sample must be 
re-analyzed. If the affected sample was not re­
analyzed, document in the Data Assessment under 
contract Problems/ Non-Compliance and in the 
Organic Regional Data Assessment Summary. 

NOTE: The laboratory must submit the following data : 

3.5 

1. If SMC recoveries and internal standard 
responses meet the acceptance criteria in the re­
analyzed sample, then the laboratory must submit 
only the re-analysis. 

2. If an SMC recovery andj or internal standard 
response fails to meet the acceptance criteria 
upon re-analysis, then submit data from both 
analyse~. 

(Refer to section 11 . 4.3.2, page D- 46/ VOA of the 
sow for more information. ) 

Are there any transcription/ calculation errors 
between raw data and Form II? 

ACTION: If large errors exist, contact the lab to 
obtain an explanation or resubmittal of 
corrected deliverables. Make any necessary 
corrections and note the effect in the Data 
Assessment . 

- 10 -
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4.0 Matrix Spikes <Form III> 

4.1 Is the Matrix Spike/ Matrix Spike Duplicate 
Recovery Form ( Form III ) present? 

4.2 Were matrix spikes analyzed at the required 
frequency for each of the following matrices: 

a. Low Water? 

b. Low Soil? 

c. Med Soil? 

ACTION: If any matrix spike data are missing, take the 
action specified in section 3.2 above. 

4.3 How many VOA spike recoveries are outside QC 
limits? 

Water Soils 

out of 10 out of 10 

4.4 How many RPDs for matrix spike and matrix spike 
duplicate recoveries are outside QC limits? 

Water Soils 

out of 5 out of 5 

ACTION: No action is taken based upon MS/MSD data 
alone. However, using informed profe~sional 
judgement, the MS/ MSD :esults may be used in 
conjunction with other QC criteria to determine 
the need for qualification of the data. 

ACTION: Circle all outliers with red pencil. 

s.o Blanks <Form IV) 

5.1 

5.2 

Is the Method Blank Summary ( Form IV ) present? 

Frequency of Analysis: for the analysis of VOA 
TCL compounds, has a reagent/ method blank been 
analyzed for each SDG or every 20 samples of 
similar matrix (low water, low soil or medium 
soil), whichever is more frequent? 

- 11 -
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5.3 Has a VOA method blank been analyzed at least 
once every twelve hours for each concentration 

YES NO N/A 

level and GC/ MS system used? l_l 

5.4 Was a VOA instrument blank analyzed after each 
sample/ dilution which contained a target compound 
that exceeded the initial calibration range? l_l 

5.5 Was a VOA storage blank analyzed at the end of 
all samples for each SDG in a case? l_l 

ACTION: If any method/ instrument blank data are 
missing, contact the lab to obtain any missing 
deliverables. If method blank data are not 
available, reject "R'' all associated positive 
data. However, using professional judgement, 
the data reviewer may substitute field blank or 
trip blank data for missing method blank data. 

If any instrument blank analyzed after a sample 
with high concentration is missing, contact the 
lab to obtain any missing deliverables. If 
the instrument blank was not analyzed or not 
available, inspect the chromatogram of the 
sample analyzed immediately after this analysis 
for possible carryover. Use professional 
judgement to determine if any contamination 
occurred and qualify analyte(s) accordingly. 

If storage blank data is missing, contact the 
lab to obtain any missing deliverables. If 
unavailable, note in the Contract Problems/Non­
Compliance section of the Data Assessment. 

5.6 The validator should verify that the correct 
identification scheme for the EPA Blank samples 
were used. See page B-33, section 3.3.7.3 of 
the SOW for further information. 

Was the correct identification scheme used for 
all VOA blanks? l_l 

ACTION: Contact the lab to obtain missing deliverables, 
or make the required corrections on the forms. 
Document in the Data Assessment under Contract 
Problems/Non-compliance if corrections were 
made by the validator. 

- 12 -
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5.7 Chromatography: review the blank raw data­
chromatograms (RICs ) , quant. reports or data 
system printouts and spectra. Is the 
chromatographic performance (baseline stability ) 
for each instrument acceptable for VOAs? 

ACTION: Use professional j udgement to determine the 
effect on the data. 

5.8 Are all detected hits for target compounds in 
method, instrument and storage blanks less than 
the CRQL for that analyte? 

Exception: Acetone and 2-butanone must be less 
than 5 times the CRQL, and methylene chloride 
must be less than 2.5 times its CRQL. 

ACTION: If no, an explanation and laboratory's 
corrective actions must be addressed in the 
case narrative. If the narrative contains no 
explanation, then make a note in the Contract 
Problems/Non-Compliance section of the Data 
Assessment. 

6.0 contamination 

NOTE: "Water blanks", "drill blanks", and "distilled 
water blanks" are validated like any other 
sample, and are not used to qualify data. Do not 
confuse them with the other QC blanks discussed 
below. 

6.1 Do any method/instrument/ reagent/ storage blanks 
have positive results (TCL and/ or TIC) for VOAs? 

NOTE: When applied as directed in the table below, the 
contaminant concentration in these blanks are 
multiplied by the sample dilution factor and 
corrected for %moisture when necessary. 

NOTE: A contaminated instrument blank is not allowable 
under this SOW. See page D-48/ VOA, section 
12.1.2.4 ~or additional information. Document in 
the Data Assessment under Contract Problems/ Non­
Compliance if contaminated instrument blank was 
submitted. 

6.2 Do any field/trip/ rinse blanks have positive VOA 
results (TCL and/ or TIC ) ? 

- 13 -
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ACTION: Prepare a list of the samples associated with 
each of the contaminated blariks. (Attach a 
separate sheet. ) 

NOTE: All field blank results associated with a 
particular group of samples (may exceed one per 
case) must be used to qualify data. Trip blanks 
are used to. qualify only those samples with which 
they were shipped and are not required for 
non-aqueous matrices. Blanks may not be 
qualified because of contamination in another 
blank. Field Blanks & Trip Blanks must be 
qualified for system monitoring compound, 
instrument performance criteria, spectral or 
calibration QC problems. 

ACTION: Follow the directions in the table below to 
qualify TCL results due to contamination. Use 
the largest value from all the associated 
blanks. If any blanks are grossly 
contaminated, all associated data should be 
qualified as unusable "R". 

YES NO N/A 

For: 
Flag sample result 
with a "0" when: 

Report CRQL & 
qualify "U" when: 

No qualification 
is needed when: 

Methylene 
Chloride 
Acetone 
Toluene 
2-Butanone 

Other 
Conta­
minants 

Sample cone. is 
> CRQL, but S lOx 
blank value. 

Sample cone. is 
> CRQL, but S 5x 
blank value. 

Sample cone. is 
< CRQL and S lOx 
blank value. 

Sample cone. is 
< CRQL and S 5x 
blank value. 

Sample cone. is· 
> CRQL and > lOx 
blank value. 

Sample cone. is 
> CRQL and > sx 
blank value. 

NOTE: Analytes qualified "U" for blank contamination 
are still considered as "hits" when qualifying 
for calibration criteria. 

ACTION: For TIC compounds, if the concentration in the 
sample is less than five times the 
concentration in the most contaminated 
associated blank, flag the sample data "R". 

- 14 -
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YES NO N/A 

6 .3 Are there field/ rinse/ equipment blanks associated 
with every sample? l_l 

ACTION: For low level samples, note in the Data 
Assessment that there is no associated 
field/ rinse/ equipment blank. For samples with 
high concentrations of suspected blank 
contaminants, use professional iudgement to 
qualify these values and make a note in the 
Data Assessment. 

Exception: samples taken from a drinking water 
tap do not have associated field blanks. 

7.0 GC/MS Instrument Performance Check <Form V> 

7.1 Are the GC/ MS Instrument Performance Check Forms 
(Form V) present for Bromofluorobenzene ( BFB)? l_l 

7.2 Are the enhanced bar graph spectrum and 
mass/ charge (m/ z) listing for the BFB provided 
for each twelve hour shift? l_l 

7.3 Has an instrument performance check been analyzed 
for every analytical sequence on each 
instrument? l_l 

ACTION: List date, time, instrument ID, and sample 
numbers for which associated GC/ MS tuning data 
are unavailable. 

DATE TIME INSTRUMENT SAMPLE NUMBERS . 

ACTION: Notify the lab to obtain missing data, if 
possible. If the lab cannot provide the 
missing data, reject, "R", all data generated 
outside an acceptable twelve hour calibration 
interval. 

7.4 Have the ion abundances been normalized to m;z 95 
as specified in Exhibit D, page D-56/ VOA? l_l 

NOTE: All ion abundance ratios must be normalized to 
m; z 96, the nominal base peak, even though the 
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YES NO N/A 

ion abundance of m; z 174 may be up to 12 0% that 
of m/ z 95. 

ACTION: If mass assignment is in error, qualify all 
associated data as unusable "R". 

7.5 Have the ion abundance criteria been met for each 
instrument used? l_l 

ACTION: List all data which do not meet ion abundance 
criteria (attach a separate sheet ) . 

ACTION: If ion abundance criteria are not met, the 
Region II TPO must be notified. 

7.6 

7.7 

Are there any transcription/ calculation errors 
between mass lists and Form Vs? ( Check at least 
two values, but if errors are found check more.) 

Is the number of significant figures for the 
reported relative abundances consistent with the 
number given for each ion in the ion abundance 
criteria column? 

ACTION: If large errors exist, take action as specified 
in section 3.5 above. 

7.8 Are the spectra of the mass calibration compound 
acceptable? 

ACTION: Use professional judgement to determine whether 
associated data should be accepted, qualified, 
or l;"ejected. 

8.0 Target Compound List <TCLl Analytes CFOBM I VOAl 

8.1 Are the Organic Analysis Data Sheets (Form I VOA) 
present with required header information on each 
page, for each of the following: 

l_l 

l_l 

a. Samples andjor fractions as appropriate? .Ll 

b. Matrix spikes and matrix spike duplicates? l_l 

c. Blanks? l_l 

8.2 Are the VOA Reconstructed Ion Chromatograms, the 
mass spectra for the identified compounds, and 
the data system printouts (quant. reports} 
included in the sample package for each of the 

- 16 -
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YES NO N/A 

following: 

a. Samples and/ or fractions as appropriate? l_l 

b. Matrix spikes and matrix spike duplicates 
(mass spectra not required ) ? l_l 

c. Blanks? l_l 

ACTION: If any data are missing, take action specified 
in 3.2 above. 

8.3 Are the response factors shown in the quant. 
report? 

8.4 Is chromatographic performance acceptable with 
respect to: 

a. Baseline stability? 

b. Resolution? 

c. Peak shape? 

d. Full-scale graph (attenuation)? 

e. Other: -------------------------? 

ACTION: Use professional judgement to determine the 
acceptability of the data. 

8.5 Are the lab-generated standard mass spectra of 
the identified VOA compounds present for each 
sample? 

ACTION: If any mass spectra are missing, take action as 
specified in 3.2 above. If the lab does not 
generate its own standard spectra, document in 
the Contract Problems/ Non-compliance section of 
the Data Assessment and the Organic Regional 
Data Assessment Summary. 

8.6 Is the RRT of each reported compound within 0.06 
RRT units of the standard RRT in the continuing 
calibration? 

8.7 Are all ions present in the standard mass 
spectrum at a relative intensity greater than 10% 
also present in the sample mass spectrum? 

- 17 -
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8.8 Do sample and standard relative ion intensities 
agree within ±20%? 

ACTION: Use professional judgement to determine 
acceptability of data. If it is determined 
that incorrect identifications were made, all 
such data should be rejected "R", flagged "N" 
(presumptive evidence of the presence of the 
compound) or changed to not detected "U" at the 
calculated detection limit. In order to be 
positively identified, the data must comply 
with the criteria listed in 8.6, 8.7, and 8.8. 

ACTION: When sample carry-over is suspected, use 
professional judgement determine if instrument 
cross-contamination has affected positive 
compound identifications . 

9.0 Tentatively Identified compounds CTICl 

9.1 Are all Tentatively Identified Compound Forms 
(Form I Part B) present; and do listed TICs 
include scan number or retention time, estimated 

YES NO N/A 

Ll 

concentration and "JN" qualifier? L.l 

9.2 Are the mass spectra for the tentatively 
identified compounds and associated "best match" 
spectra included in the sample package for each 
of the following: 

a. Samples and/or fractions as appropriate? 

b. Blanks? 

c. Alkanes listed for each sample? 

ACTION: If any TIC data are missing, take action 
specified in 3.2 above . 

ACTION: Add "JN" qualifier to all chemically named 
TICs, it missing. 

9.3 Are any TCL compounds (from any fraction) listed 
as TIC compounds? (Example: 1,2 - dimethylbenzene 
is xylene, a VOA TCL analyte, and should not be 
reported as a TIC.) 

ACTION: Flag with "R" any TCL compound listed as a TIC . 

- 18 -
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9.4 

9.5 

Are all. ions present in the r e ference ma ss 
spectrum with a relative intens ity greater than 
1 0% also present in the sample mass spectrum? 

Do TIC and "best match" standard relative ion 
intensities agree within ±2 0% ? 

ACTION: Use professional j udgement to determine the 
acceptability of TIC i dentifications. If it is 
determined an incorrect i dentification was 
made, change the identification to "unknown," 
or to some less specific identification as 
appropriate. (Example: "C3 substituted 
benzene." ) 

9.6 

Also, when a compound is not found in any 
blank, but is detected in a sample and is a 
suspected artifact of a common laboratory 
contaminant, the result should be qualified as 
unusable "R". (E.g., Common Lab Contaminants: 
C02 (M/ E 44), siloxanes (M/ E 73 ) hexane, aldol 
condensation products, solvent preservatives, 
and related by-products - see the National 
Functional Guidelines for further guidance. ) 

Are TICs with responses < 10% of the internal 
standard (as determined by inspection of the peak 
areas or height) reported? 

ACTION: If yes, cross out questionable TIC(s } . 

10.0 compound ouantitation and Reported Detection Limits 

10.1 Are the~e any transcription; calculation errors in 
Form I results? (Check at least two positive 
values. Verify that the correct internal 
standards, quantitation ions, and RRF were used 

YES NO N/A 

L.J. 

L.J. 

Ll 

to calculate Form I results. ) L.J. 

10.2 Are the CRQLs adjusted to reflect sample 
dilutions and, for soils, sample moisture? L-1 

ACTION: If errors are large, take action as specified 
in section 3.5 above. 

ACTION: When a sample is analyzed at more than one 
dilution, the lowest CRQLs are used (unless a 
QC exceedance dictates the use of the higher 
CRQL data from the diluted sample) . Replace 
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concentrations that exceeded the calibration 
range in the original analysis by crossing out 
the "E" and its corresponding value on the 
original Form I and substituting the data from 
the diluted sample. Specify which Form I is to 
be used, then draw a red "X" across the entire 
page of all Form Is not to be used, including 
any in the data summary package. 

11.0 standards Data CGC/MS) 

11.1 Are the Reconstructed Ion Chromatograms, and data 
system printouts (quant. reports ) present for 

YES NO N/A 

each initial and continuing calibration? l_l 

ACTION: If any calibration standard data are missing, 
take action specified in 3.2 above. 

12.0 GC/MS Initial Calibration <Form VI> 

12.1 Are the Initial Calibration Forms (Form VI) 
present and complete at concentrations of 10, 20, 
50, 100, 200ng for separate calibrations of low 
water; med soils (unheated purge ) and low soils 
(heated purge)? 1-1 

ACTION: If any calibration standard forms are missing, 
take action specified in 3.2 above. 

12.2 Were all low level soil standards, blanks and 
samples analyzed by heated purge? l_l 

ACTION: If low level soil samples were not heated 
during purge, qualify positive hits "J" 
(estiu.ated) and non-detects 11 R11 • 

12.3 Are the t relative standard deviation (% RSD ) 
values for VOAs S 30% over the concentration 
range of the calibration? l_l 

NOTE: Although 11 VOA compounds have a contractual 
minimum RRF and no maximum %RSD, the technical 
acceptance criteria are the same for all 
analytes. 

ACTION: Circle all outliers with red pencil. 

ACTION: If %RSD is > 30.0%, qualify associated positive 
results for that analyte "J" (estimated ) and 
non-detects using professional judgement. When 
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%RSD is > 90%, flag all non-detects for that 
analyte "R" (unusable ) and positive hits "J". 

NOTE: Analytes previously qualified "U" for blank 
contamination are still considered as "hits" when 
qualifying for initial calibration criteria. 

12.4 Are any average RRFs < 0 . 05? 

ACTION: Circle all outliers with red pencil. 

ACTION: If the average RRF is < 0 . 05, then qualify 
associated non-detects with an "R" and flag 
associated positive data as estimated "J". 

NOTE: Contract Requirement: The SOW allows up to two of 
the required analytes to fail contractual %RSD or 
RRF criteria, provided the %RSD is ~ 40% and RRF 
is ~ 0.010. (See Table 5, page D-59/ VOA and 
analytes marked with a "." on Form VI for 
required analytes and contractual criteria.) 
Technical criteria, however, are the same for all 
analytes. 

ACTION: If more than two analytes failed %RSD or RRF 
criteria, document in the Data Assessment under 
contract Problems/ Non-Compliance and the 
Organic Regional Data Assessment Summary. 

12.5 Are there any transcription/ calculation errors in 
the reporting of average relative response 
factors (RRF) or %RSD? (Check at least 2 values, 

YES NO N/A 

L.l 

but if errors are found, check more.) L.l 

ACTION: Circle errors with r~~ pencil. 

ACTION: If errors are large, contact the lab to obtain 
an explanation; resubmittal, document in the 
Data Assessment under Contract Problems/ Non­
Compliance and in the Organic Regional Data 
Assessment Summary. 

13.0 GC/MS Continuing Calibration <Form VIIl 

13.1 Are the Continuing Calibration Forms (Form VII) 
present and complete for separate calibration of 
low waterj med soil and low soil samples? L.l 

- , 13.2 Has a continuing calibration standard been 
analyzed for every twelve hours of sample 
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analysis per instrument? 

ACTION: If any forms are missing or no continuing 
calibration standard has been analyzed within 
twelve hours of every sample analysis , contact 
the lab to request an explanation; resubmittal. 
If continuing calibration data are not 
available, flag all associated sample data as 
unusable "R". 

ACTION: List below all sample (s ) that were not analyzed 
within twelve hours of the previous continuing 
calibration. 

13.3 Do any volatile compounds have a percent 
difference (%0) between the initial and 
continuing RRF which exceeds the ±25% criteria? 

NOTE: Although 11 VOA compounds have a contractual 
minimum RRF and no maximum %0, the technical 
acceptance criteria are the same for all 
analytes. 

ACTION: Circle all outliers with red pencil. 

ACTION: Qualify both positive results and non-detects 
for the outlier compound ( s ) as estim~ted. When 
%0 is > 90%, qualify all non-detects ~or that 
analyte unusable (R) and positive results 
estimated (J). 

13.4 Are any continuing calibration RRFs < 0.05? 

ACTION: Circle all outliers with red pencil. 

ACTION: If the RRF is < 0. 05, qualify the associated 
non-detects as unusable "R" and the associated 
positive values "J". 

NOTE: Contract Requirement: The sow allows up to two of 
the required analytes to fail contractual %0 and 
RRF criteria, provided that the %0 is $ 40% and 
the RRF is ~ 0.010. (See Table 5 pg. D-59/ VOA or 

- 22 -
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analytes marked with a 11
•

11 on Form VI for 
required analytes. ) Technical criteria, however, 
are the same for all analytes. 

ACTION: If more than two analytes failed %D and RRF, 
criteria document in the Data Assessment under 
contract Problems/ Non-Compliance and on the 
Organic Regional Data Assessment Summary form. 

13.5 Are there any transcription/ calculation errors in 
the reporting of RRF or %D between initial and 
continuing RRFs? (Check at least two values, but 

YES NO N/A 

if errors are found, check more. ) l_l 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, contact the lab to obtain 
an explanation; resubmittal, document in the 
Data Assessment under Contract Problems/ Non­
Compliance. 

14.0 Internal standard <Form VIII> 

14.1 Are the internal standard areas (Form VIII) of 
every sample and blank within the upper and lower 
limits (-50% to +100%) for each continuing 
calibration? 1-1 

If no, was the sample re-analyzed? l-1 

ACTION: 1. Circle all outliers with red pencil. 

2. List all the outliers below. 

sample t Internal Std. Area Lower/Upper ~~mit 

(Attach additional sheets if necessary, 
or attach copies of Form VIIIs.) 

ACTION: If any sample was not re-analyzed, document in 
the Data Assessment under Contract 
Problems/ Non-Compliance. 
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ACTION: 1. If the internal standard area count is 
outside the upper or lower limit, flag with "J" 
all positive results quantitated with this 
internal standard. 

2. Do not qualify non-detects when associated 
IS area counts are > 100%. 

3. If the IS area in the sample is below the 
"lower limit," < 50%, qualify all analytes 
associated with that IS estimated, "J". If the 
area counts are extremely low, < 25% of the 
area in the 12 hour standard, or if performance 
exhibits a major abrupt drop- off, flag all 
associated non-detects as unusable, "R", and 
positive hits estimated, "J". 

YES NO N/A 

14.2 Are the retention times of the internal standards 
within 30 seconds of the associated calibration l_l 
standard? 

ACTION: Professional judgement should be used to 
qualify data if the retention times differ by 
more than 30 seconds. 

NOTE: Contractual requirements state that if any internal 
standard fails the acceptance criteria, the sample 
must be re-analyzed. If the affected sample was not 
re-analyzed, document in the Data Assessment under 
Contract Problems/Non-compliance. 

NOTE: See Notes in section 3.4, page 7 for a description of 
sample data the laboratory must submit. 

15.0 Field Duplicates 

15.1 Were any field duplicates submitted for VOA 
analysis? 

ACTION: Compare the reported results for field duplicates 
and calculate the relative percent difference. 

ACTION: Any gross variation between duplicate results 
must be addressed in the reviewer narrative. 
However, if large differences exist, 
identification of field duplicates should be 
confirmed by contacting the sampler. 

- 24 -
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PART B: BNA ANALYSES 

1.0 sample conditions/Problems 

l.l Do the Traffic Reports/ Chain-of-Custody records 
or laboratory SDG Na rrative indicate any problems 
with sample receipt, condition of samples, 
analytical problems or special notations 
affecting the quality of the data? 

ACTION: If any sample analyzed as a soil, other than 
TCLP, contains 5 0 % - 90 % water, all data should 
be flagged as estimated "J''· If a soil sample, 
other than TCLP, contains more than 90% water, 
all data should be qualified as unusable "R". 

ACTION: If samples were not iced or if the ice was 
melted upon arrival at the laboratory and the 
temperature of the cooler was elevated {> 10° 
C) , flag all positive results "J" and all non­
detects "UJ" . 

,o Holding Times 

2.1 

Sample 
Analyzed 

Have any BNA technical holding times, determined 
from date of collection to date of extraction, 
been exceeded? 

Technical Holding Time: Continuous extraction of 
water samples for BNA analysis must be started 
within sev.en days of the date of collection. 
Soil/ sediment samples must be extracted within 7 
days of ~ollection. Extracts must be analyzed 
within 40 days of the date of extraction. 

Sample 
Matrix 

T&ble of Holding Time Violations 
(See Chain-of-Custody Records) 

Date 
Sampled 

Date Lab 
Received 

- 25 -
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ACTION: If technical holding times were exceeded, flag 
all positive results as estimated (J ) and sample 
quantitation limits as estimated (UJ ), a nd 
document in the narrative that holding times were 
exceeded. If analyses were done more than 14 
days beyond holding time, either on the first 
analysis or upon reanalysis, the reviewer must 
use professional j udgement to determine the 
reliability of the data and the effects of 
additional storage on sample results. At a 
minimum, all results should be qualified "J", but 
the reviewer may determine that non- detect data 
are unusable "R". If holding times were exceeded 
by more than 28 days, all non- detect data must be 
qualified "R", unusable. 

NOTE: Contractual Holding Times: Extraction of water 
samples must be started within 5 days VTSR. 
Soil/sediment samples must be extracted within 10 
days of VTSR. This requirement does not apply to 
Performance Evaluation ( PE ) samples. Water and 
soil/sediment extracts must be analyzed within 40 
days following extraction. 

ACTION: If contractual holding times are exceeded, 
document in the Data Assessment and on the 
Organic Regional Data Assessment Summary form. 

NOTE: The data reviewer must note in the Data Assessment 
whether or not technical and contractual holding 
times were met. 

3. 0 surr ogate Recoverv <Form II> 

3 . 1 Are BNA Surrogate RecoveLy Summaries ( Form II ) 
present for each of the following matrices : 

YES NO N/A 

a . Low Water? 

b. Low Soil? 

c . Med Soil? 

Ll 

Ll 

Ll 

3 . 2 Are all the BNA samples listed on the appropriate 
surrogate Recovery Summaries for each of the 
following matrices: 

a. Low Water ? 

b . Low Soil? 
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YES NO N/A 

c. Med Soil? 

ACTION: contact the lab for an explanation or 
resubmittal of any missing deliverables. If 
missing deliverables are unavailable, document 
the effect in the Data Assessment. 

Ll 

3.3 Were outliers marked correctly with an asterisk? l-1 

ACTION: Circle all outliers with red pencil. 

3.4 Were two or more base- neutral OR acid surrogate 
recoveries out of specification for any sample or 
method blank? 

If yes, were samples reanalyzed? 

Were method blanks reanalyzed? 

ACTION: If all BNA surrogate recoveries are ~ 10%, but 
two within the base-neutral or acid fraction do 
not meet SOW specifications, for the affected 
fraction only Ci.e. acid or base-neutral 
compounds l : 

1. Flag all positive results as estimated (J). 

2. Flag all non-detects as estimated detection 
limits ("UJ"} when recoveries are less than the 
lower acceptance limit. 

3. Do not qualify non-detects if recoveries are 
greater than the upper acceptance limit. 

If any base- neutral ~ acid surrogate has a 
recovery of < 10%: 

1. Qualify positive results for that fraction 
as estimated (J). 

2. Qualify non-detects for that fraction as 
unusable (R}. 

Professional judgement should be used to 
qualify data that have method blank surrogate 
recoveries out of specification in both 
original and reanalyses. Check the internal 
standard areas. 
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NOTE: contractual requirements state that if any 
surrogate fails acceptance criteria, the sample 
must be re-analyzed. If sample was not re­
analyzed, document in the Data Assessment under 
Contract Problems/Non-Compliance. 

NOTE: The laboratory must submit the following data: 

3.5 

1. If surrogate recoveries and internal standard 
responses meet the acceptance criteria in the re­
analyzed sample, then the laboratory must submit 
only the re-analysis. 

2. If surrogate recoveries and/or internal 
standard responses fail to meet the acceptance 
criteria upon re- analysis, then submit data from 
both analyses . 

Are there any transcription/calculation errors 
between raw data and Form II? 

ACTION: If large errors exist, contact the lab for an 
explanation or resubmittal of corrected 
deliverables. Make necessary corrections and 
note errors in the Data Assessment. 

4 .0 Matrix Spikes <Form III> 

4 . 1 Is the Matrix Spike/Matrix Spike Duplicate 
Recovery Form (Form III) present? 

4.2 Were matrix spikes analyzed at the required 
frequency for each of the following matrices: 

a. Low Water? 

b. Low Soil? 

c. Med Soil? 

ACTION: If any matrix spike data are missing, take the 
action specified in 3.2 above. 

4.3 How many BNA spike recoveries are outside QC 
limits? 

Water Soils 

out of 22 out of 22 
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~.4 How many RPDs for matrix spike and matrix spike 
duplicate recoveries are outside QC limits? 

Water Soils 

out of 11 out of 11 

ACTION: No action is taken based upon MS/MSD data 
alone. However, using informed professional 
judgement, the data reviewer may use the matrix 
spike and matrix spike duplicate results in 
conjunction with other QC criteria and 
determine the need for some qualification of 
the data. 

ACTION: Circle all outliers with red pencil. 

5.0 Blanks CForm IV> 

5.1 

5.2 

5.3 

Is the Method Blank Summary (Form IV) present? 

Frequency of Analysis: Has a reagent/method 
blank analysis been reported per 20 samples of 
similar matrix, or concentration level, and for 
each extraction batch? 

Has a BNA method blank been analyzed for each 
GC/MS system used? (See SOW pg. D-54/SVOA, 
Section 12.1.2.) 

ACTION: If any method blank data are missing, contact 
the lab to obtain an explanation;resubmittal. 
If resubmittals are unavailable~ use 
profeRsional judgement to determine if the 
associated sample data should be qualified. 

5.4 The validator should verify that the correct 
identification scheme for the EPA Blank samples 
were used. See page B-33, sec. 3.3.7.3 of the 
sow for further information. 

Was the correct identification scheme used for 

YES NO N/A 

all BNA blanks? l_l 

ACTION: Contact the lab to obtain resubmittals, or make 
the required corrections on the forms. 
Document all corrections made by the validator 
in the Data Assessment under Contract 
Problems/Non-Compliance. 
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5.5 Chromatography: review the blank raw data -
chromatograms (RICs), quant. reports or data 
system printouts and spectra. Is the 
chromatographic performance (baseline stability) 
acceptable for each instrument? 

ACTION: Use professional judgement to determine the 
effect on the data. 

5.6 Are all detected hits for target compounds less 
than the CRQL for that analyte in all method 
blanks? 

Exception: Phthalate esters must be less than 
five times (5x) the CRQL. 

6.0 contamination 

NOTE: "Water blanks", "drill blanks'' and "distilled 
water blanks" are validated like any other sample 
and are not used to qualify data. Do not confuse 
them with the other QC blanks discussed below. 

6.1 Do any method/reagent blanks have positive 
results (TCL and/or TIC)? 

YES NO N/A 

NOTE: Water: When applied as directed in the table below 
{page 29), the contaminant concentration in method/ 
instrument/reagent blanks is multiplied by the sample 
dilution factor, where necessary. 

6.2 

~: If the lab has not already done so, the 
contaminant concentration in soil blanks is 
multiplied by 33 times the sample dilution factor and 
correc ~ ~d for %moisture (fraction of solid) where 
necessary. 30 grams of sodium sulfate (1 gram for 
medium level soils) are used to prepare the soil 
reagent/method blank as instructed on page D-54/SVOA, 
section 12.1.3. Contact the lab to obtain 
resubmittals if the soil blanks are not reported in 
soil units (~g/kg). 

Do any field/rinse blanks have positive BNA 
results (TCL and/or TIC)? 

ACTION: Prepare a list of samples associated with each 
contaminated blank. (Attach a separate sheet.) 

NOTE: All field blank results associated to a particular 
group of samples (may exceed one per case) must be 
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YES NO N/A 

used to qualify sample data. Do not convert field 
blank results to account for the difference in soil 
CRQLs. Blanks may not be qualified because of 
contamination in another blank. Field blanks must be 
qualified for surrogate, spectral, instrument 
performance or calibration QC problems. 

ACTION: Follow the directions in the table below to 
qualify TCL results due to contamination. Use 
the largest value from all the associated blanks. 
If gross contamination exists, all data in the 
associated samples should be qualified as 
unusable "R". 

Flaq sample result Report CRQL ' No qualification 
For: with a 110" when: qualify 11 011 when: is needed when: 

Common Sample cone. is Sample cone. is Sample cone. 
Phthalate- > CRQL, but S lOX < CRQL and S lOX > CRQL and > 
Esters blank value. blank value. blank value. 

Other Sample cone. is Sample cone. is Sample cone. 
Conta- > CRQL, but S sx < CRQL and S sx > CRQL and > 
minants blank value. blank value. blank value. 

NOTE: Analytes qualified "U" for blank contamination 
are still treated as "hits" when qualifying for 
calibration criteria. 

ACTION: For TIC compounds, if the concentration in the 
sample is less than five times the 
concentration in th~ most contaminated 
associated blank, flag the sample data "R" 
(unusable). 

6.3 Are there field/rinse/ equipment blanks 
associated with every sample? 

ACTION: For low level samples, note in the Data 
Assessment that there is no associated 
field/rinse/ equipment blank. For analytes with 
high concentration, use professional judgement 
on qualification of these values and make a 
note in the Data Assessment. 

Exception: samples taken from a drinking water 
tap do not have associated field blanks. 
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7.0 GC/MS Instrument Performance Check 

7.1 Are the GC/ MS Instrument Performance Check Forms 
( Form V) present for Decafluorotriphenylphosphine 

YES NO N/A 

( DFTPP ) ? l_l 

7.2 Are the enhanced bar graph spectrum and 
mass/ charge (m/ z ) listing for the DFTPP provided 
for each twelve hour shift? l_l 

7.3 Has an instrument performance check solution been 
analyzed for every twelve hours of sample 
analysis per instrument? l_l 

ACTION: List date, time, instrument ID, and sample 
number for which no associated GC/ MS tuning 
data are valid. 

SAMPLE NUMBERS DATE TIME INSTRUMENT ID 

ACTION: If the lab cannot provide the missing data, 
reject "R" all data generated outside an 
acceptable twelve hour calibration interval. 

7 . 4 Have the ion abundances been normalized to m; z 
198 (see sow, page D-61/ SVOA ) ? 

NOTE: All ion abundance ratios must be normalized to 
m;z 198, the nominal base peak, even though the 
ion abundance of m; z 442 may up to 110% that of 
m;z 198. 

ACTION: If mass assignment is in error, flag all 
associated sample data as unusable "R". 

7.5 Have the ion abundance criteria been met for each 
instrument used? l_l 

ACTION: List all data which do not meet ion abundance 
criteria (attach a separate sheet ) . 
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ACTION: If ion abundance criteria are not met, the 
Region II TPO must be notified. 

7.6 

7.7 

Are there any transcription/ calculation errors 
between mass lists and Form Vs? (Check at least 
two values, but if errors are found check more. ) 

Is the number of significant figures for the 
reported relative abundances consistent with the 
number given for each ion in the ion abundance 
criteria column? 

ACTION: If large errors exist, take action as specified 
in section 3.5 above. 

7.8 Are the spectra of the mass calibration compound 
acceptable? 

ACTION: Use professional judgement to determine whether 
associated data should be accepted, qualified, 
or rejected. 

8.0 Targe t Compound List CTCLl Analytes CFORM I SVl 

8 . 1 Are the Organic Analysis Data Sheets (Form I SV) 
present with requirej header information on each 
page, for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Matrix spikes and matrix spike duplicates? 

c. Blanks? 

8 . 2 Has GPC cleanup been performed on all soil/ 
sediment sample extracts? 

ACTION: If data suggests that GPC was not performed, 
use professional judgement. Make note in 
Contract Problems/ Non-compliance section of the 
Data Assessment and the Organic Regional Data 
Assessment summary. 

8 . 3 Are the BNA Reconstructed Ion Chromatograms, the 
mass spectra for the identified compounds, and 
the data system printouts (quant. reports) 
included in the sample package for each of the 
following: 

a. Samples and/or fractions as appropriate? 
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YES NO N/A 

b. Matrix spikes and matrix spike duplicates 
(mass spectra not required )? l_l 

c. Blanks? l_l 

ACTION: If any data are missing, take action specified 
in 3.2 above. 

8.4 Are the response factors shown in the quant. 
report? 

8.5 Is chromatographic performance acceptable with 
respect to: 

Baseline stability? 

Resolution? 

Peak shape? 

Full - scale graph (attenuation)? 

Other: _____________________________ ? 

ACTION: Use professional judgement to determine the 
acceptability of the data. 

8.6 Are lab-generated standard mass spectra of 
identified BNA compounds present for each sample? l_l 

ACTION: If any mass spectra are missing, take action 
specified in 3.2 above. Note under Contract 
Non-compliance if lab does not generate their 
own standard spectra. If spectra ate missing, 
reject all positive data. 

8 . 7 Is the RRT of each reported compound within 0.06 
RRT units of the standard RRT in the continuing 
calibration? l_l 

8 . 8 Are all ions present in the standard mass 
spectrum at a relative intensity greater than 10% 
also present in the sample mass spectrum? l_l 

8.9 Do sample and standard relative ion intensities 
agree within ±20%? l_l 

ACTION: Use professional judgement to determine 
acceptability of data. If it is determined 
that incorrect identifications were made, all 
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such data should be rejected "R", flagged "N" 
(presumptive evidence of the presence of the 
compound) or changed to not detected "U" at the 
calculated detection limit. In order to be 
positively identified, the data must comply 
with the criteria listed in 8.7, 8.8, and 8.9. 

ACTION: When sample carry-over is a possibility, 
professional judgement should be used to 
determine if instrument cross - contamination has 
affected any positive compound identification. 

9.0 Tentatively Identified Compounds CTIC> 

9.1 Are all Tentatively Identified Compound Forms 
(Form I, Part B) present; and do listed TICs 
include scan number or retention time, estimated 
concentration and "JN" qualifier? 

9 . 2 Are the mass spectra for the tentatively 
identified compounds and associated "best match" 
spectra included in the sample package for each 
of the following: 

a. Samples and/or fractions as appropriate? 

b . Blanks? 

c . Alkanes listed for each sample? 

ACTION: If any TIC data are missing, take action 
specified in 3.2 above . 

ACTION: Add "N" qualifier to all chemically named TICs, 
if n.~ssinq. 

9.3 Are any TCL compounds (from any fraction) listed 
as TIC compounds? (Example: 1,2-dimethylbenzene 
is xylene - a VOA TCL - and should not be 
reported as a TIC.) 

ACTION: Flaq with "R" any TCL compound listed as a TIC. 

9.4 

9.5 

Are all ions present in the reference mass 
spectrum with a relative intensity greater than 
10% also present in the sample mass spectrum? 

Do TIC and "best match" standard relative ion 
intensities agree within ±20%? 
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YES NO N/A 

ACTION: Use professional judgement to determine the 
acceptability of TIC identifications. If it is 
determined that an incorrect identification was 
made, change the identification to "unknown," 
or to some less specific identification 
(example: "C3 substituted benzene") as 
appropriate. Also, when a compound is not 
found in any blank, but is a suspected artifact 
of a common laboratory contaminant, the result 
should be qualified as unusable, "R". 

9.6 Are any TICs with responses < 10% of the internal 
standard (as determined by inspection of the peak 
areas or height} reported? 

ACTION: If yes, cross out questionable TIC(s}. 

10.0 compound ouantitation and Reported Detection Limits 

10.1 Are there any transcription/calculation errors in 
Form I results? (Check at least two positive 
values. Verify that the correct internal 
standard, quantitation ion, and RRF were used to 

Ll 

calculate Form I result.) Ll 

10.2 Are the CRQLs adjusted to reflect sample 
dilutions and, for soils, sample moisture? LJ. 

ACTION: If errors are large, take action as specified 
in section 3.5 above. 

ACTION: When a sample is analyzed at more than one 
dilution, the lowest CRQLs are used (unless a 
QC exceedance dictates the use of the higher 
CRQL data from the ciluted sample analysis}. 
Replace concentrations that exceed the 
calibration range in the original analysis by 
crossing out the "E" and its associated value 
on the original Form I and substituting the 
data from the analysis of the diluted sample. 
Specify which Form I is to be used, then draw a 
red "X" across the entire page of all Form Is 
that should not be used, including any in the 
summary package. 

11.0 standards Data <GC/MSl 

11.1 Are the Reconstructed Ion Chromatograms, and data 
system printouts (quant. reports} present for 
initial and continuing calibration? Ll 
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ACTION: If any calibration s tandard data are mi s sing, 
take action specified in 3 .2 a bove. 

12.0 GC/MS Initial Calibration <Form VI> 

12.1 Are the Initial Ca libration Forms ( Form VI ) 
present and complete for the BNA fraction? 

ACTION: If any calibration standard forms are missing, 
take action specified in 3.2 above. 

12.2 Are the % relative standard deviation (%RSD ) 
values for BNAs ~ 30% over the concentration 

YES NO N/A 

Ll 

range of the calibration? Ll 

ACTION: Circle all outliers with red pencil. 

NOTE: Although 21 BNA compounds have a contractual 
minimum RRF and no maximum %RSD, the technical 
criteria are the same for all analytes. 

NOTE: Eight BNA compounds do not require a 20ng 
standard. Refer to sow section 7.2.4.5.1, page 
D-15/SVOA for a list of required compounds and 
contractual criteria. 

ACTION: If the %RSD is > 30.0%, qualify positive 
results for that analyte "J" and non-detects 
using professional judgement. When %RSD is > 
90%, flag all non-detect results for that 
analyte 11 R11 (unusable ) and all positive results 
"J" (estimated) . 

NOTE: Analytes previously qualified "U" due to blank 
contamination are still considered as "hits" when 
qualifying for calibration criteria. 

12.3 Are any average RRFs < 0. 0 5? 

ACTION: Circ1e all outliers with red pencil. 

ACTION: If the average RRF is < 0 . 0 5 then: 

1. "R" all non-detects. 

2. "J" all positive results. 

12.4 Are there any transcription/ calculation errors in 
the reporting of RRFs andj or %RSDs? (Check at 

Ll 

least two values; if errors are found check more.) Ll 
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ACTION: Circle errors with red pencil. 

ACTION: If errors are large, take action as specified 
in section 3.5 above. 

NOTE: Contract Requirement: The sow allows up to four 
of the required analytes to fail contractual %RSD 
or RRF criteria provided the %RSD is $ 4 0% or RRF 
is ~ 0.010. (See Table 5, page D-66/ SVOA and 
analytes marked with a "." on Form VI for a list 
of required analytes and contractual criteria. ) 
Technical criteria, however, are the same for all 
analytes. 

ACTION: If more than four analytes fail %RSD or RRF 
criteria, document in the Data Assessment under 
Contract Problems/ Non-Compliance and on the 
Organic Regional Data Assessment Summary form. 

13.0 GC/MS Continuing Calibration <Form VII> 

13.1 Are the Continuing Calibration Forms (Form VII ) 

YES NO N/A 

present and complete for the BNA fraction? 1-1 

13.2 Has a continuing calibration standard been 
analyzed for every twelve hours of sample 
analysis per instrument? l_l 

ACTION: List below all sample analyses that were not 
analyzed within twelve hours of a continuing 
calibration standard for each instrument used. 

ACTION: If any forms are missing, or no continuing 
calibration standard has been analyzed within 
twelve hours of every sample analysis, contact 
the lab to obtain an explanation; resubmittal. 
If continuing calibration data are unavailable, 
flag all associated sample data as unusable 
"R". 

13.3 Does any BNA compound have a percent difference 
(%0) between the initial and continuing 
calibration RRFs which exceeds the ±25.0% 
criteria? 
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ACTIO~: circle all outliers with red penc i l. 

ACTION: Qualify both positiv e results and non-detects 
for the outlier compound (s ) as estimated "J". 
When %D is > 90%, reject all non-detects for 
that analyte, "R" , and qualify positive results 
"J" (estimated ) . 

13.4 Are any continuing RRFs < 0 . 05? 

ACTION: Circle all outlie~s with red pencil. 

ACTION: If the RRF is < 0 . 05, qualify as unusable ( R ) 
associated non-detects and "J" associated 
positive values. 

NOTE: Contract Requirement: The SOW allows up to four 
of the required analytes to fail contractual %D 
and RRF criteria, provided that the %D is ~ 40% 
and the RRF is ~ 0. 010. (See Table 5 page D-
66/SVOA or analytes marked with a "." on Form VI 
for a list of the required analytes. ) Technical 
criteria, however, are the same for all analytes. 

ACTION: If more than four analytes failed %D and RRF 
criteria, document in the Data Assessment under 
Contract Problems/ Non-Compliance and on the 
organic Regional Data Summary Form. 

13.5 Are there any transcription/ calculation errors in 
the reporting of average relative response 
factors (RRF) or %difference ( %D ) between initial 
and co~tinuing RRFs? (Check at least two-values, 

YES NO N/A 

Ll 

but if errors are found, check more. ) Ll 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, take action as specified 
in section 3.5 above. 

14.0 Internal Standards <Form VIII> 

14.1 Are the internal standard areas ( Form VIII ) of 
every sample and blank within the upper and lower 
limits (-SO% to +100%) for each continuing 
calibration? Ll 

If no, was sample re-analyzed? Ll 
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ACTION: 1. Circle all outliers wi th red pe n c il. 

2. List all the outliers below. 

ACTION : If sample was not reanalyzed, document in Data 
Assessment in Contract Problems/ Non-Compliance. 

YES NO N/A 

Sample # Internal Std. Area Lower/Upper Limit 

(Attach additional sheets if necessary. ) 
(or attach copies of Form VIIIs ) 

ACTION: 1 . If the internal standard area count is outside 
the "upper" or "lower" limit, flag with "J" all 
positive results and non-detects quantitated with 
this internal standard. 

2. Do not qualify non-detects associated with IS 
area > 100%. 

3 . If the IS area in the sample is < 50%, qualify 
all analytes associated with that IS estimated 
(J) . If area counts are extremely low {< 25% of 
the area in the 12 hour standard), or if 
performance exhibits a major abrupt drop- off, 
flag all associated non- detects as unusable (R) 
ano positive hits estimated (J ) . 

14.2 Are the retention times of the internal standards 
within 30 seconds of the associated calibration 
standard? 1-1 

ACTION: Profe ssional judgement should be used to 
qualify data if the retention times differ by 
more than 30 seconds . 

NOTE: Contractual requirements state that if any 
internal standard fails the acceptance criteria, 
the sample must be re-analyzed. If the affected 
sample was not re- analyzed, document in the Data 
Assessment under Contract Problems/ Non­
Compliance. 
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NOTE: See Notes in section 3.4, page 24 for a 
description of sample data the laboratory must 
submit. 

15.0 Field Duplicates 

15.1 Were any field duplicates submitted for BNA 
analysis? 

ACTION: Compare the reported results for field 
duplicates and calculate the relative percent 
difference. 

ACTION: Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative. However, if large differences 
exist, identification of field duplicates 
should be confirmed by contacting the sampler. 
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PART C: PESTICIDE/PCB ANALYSIS 

1.0 sample conditions/Problems 

1.1 Do the Traffic Reports/ Chain-of-Custody Records 
or SDG Narrative indicate any problems with 
sample receipt, condition of the samples, 
analytical problems or special circumstances 
affecting the quality of the data? 

ACTION: If any sample analyzed as a soil, other than 
TCLP, contains 50% - 90 % water, all data should 
be qualified as estimated "J". If a soil 
sample, other than TCLP, contains more than 90% 
water, all data should be qualified as unusable 
"R". 

ACTION: If samples were not iced, or if the ice was 
melted upon arrival at the laboratory, and the 
temperature of the cooler was elevated > 10° c, 
flag all positive results "J" and all non­
detects "UJ". 

ACTION: Check aqueous extraction log for sample pH, if 
adjustment was needed, it should have been 
noted in the SDG Narrative. If more 
information is needed, contact the lab. 

2.0 Holding Times 

2.1 Have any PEST/PCB technical holding times, 
determined from date of collection to date of 
extraction, been exceeded? 

NOTE: Technical Holding Times: Water and soil samples 
for PEST/PCB analysis must be extracted within 7 
days of the date of collection. Extracts must be 
analyzed within 40 days of the date extraction. 

ACTION: If technical holding times are exceeded, flag all 
positive results as estimated "J" and sample 
quantitation limits "UJ" and document in the 
narrative that holding times were exceeded. If 
analyses were done more than 14 days beyond 
holding time, either on the first analysis or 
upon re-analysis, the reviewer must use 
professional judgement to determine the 
reliability of the data and the effects of 
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YES NO N/A 

additional storage on the sample results. At a 
minimum, all the data should at least be 
qualified "J", but the reviewer may determine 
that non-detects are unusable "R". 

Table ot Holding Time Violations 
(See Chain-of-Custody Records ) 

Sample 
Analyzed 

Sample 
Matrix 

Date 
Sampled 

Date Lab 
Received 

Date 
Extracted 

NOTE: Contractual Holding Times: Extraction of water 
samples must be completed within 5 days VTSR. 
Soil/ sediment samples must be extracted within 10 
days of VTSR. This requirement does not apply to 
Performance Evaluation ( PE ) samples. Extracts of 
water and soil/ sediment samples must be analyzed 
within 40 days following start of extraction. 

ACTION: If contractual holding times are exceeded, 
document in the Data Assessment and Organic 
Regional Data Assessment Summary form. 

NOTE: The data reviewer must note in the Data 
Assessment whether or not technical and 
contractual holding times were met. 

3.0 surrogate Recovery crorm II> 

3.1 Are the PEST/PCB Surrogate Recovery Summaries 
(Form II) present for each of the following 
matrices: 

a. Low Water? 

b. Soil? 

3.2 Are all the PEST/ PCB samples listed on the 
appropriate surrogate Recovery Summary for each 
of the following matrices: 
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a. Low Water? 

b. Soil? 

ACTION: Contact the lab to obtain an explanat i on or 
resubmittal of any missing deliverables. If 
missing deliverables are unavailable, document 
the effect in the Data Assessment. 

3.3 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers with red pencil. 

3.4 Were surrogate recoveries of TCX or DCB outside 
of the contract specification for any sample, 
method blank or sulfur clean-up blank ( 30-150%)? 

ACTION: In the absence of matrix interference, 
qualification of the data is not required in the 
following three situations: 

YES NO N/A 

LJ. 

LJ. 

LJ. 

LJ. 

1. When surrogates on both columns are diluted out. 

2. When one surrogate on one column was outside 
(either above or below ) the contract limits but 
above 10% . 

3 . When the same surrogate on both columns is 
above the contract limit. 

If the same surrogate on both columns is below 
the contract limit but above 10%, check 
chrom~tograms for interference . The reviewer may 
use professional judgement, and qualify only 
those analytes which elute in the region of the 
GC chromatogram where interference was observed . 

If the s a me surrogate on both columns is below 
the contract limit but above 10% (with no 
interference), qualify non-detects and positive 
hits "J" (estimated) . 

If recoveries for both surrogates on both columns 
are below the contract limit but above 10%, flag 
positive results and non-detects for that sample 
"J" . 

- 44 -



US EPA Reqion II 
Method: CLP/SOW OLM03.2 

Date: June 1996 
SOP HW-6, Rev. 11 

3.5 

If recoveries are above the contract limit for 
both surrogates on bot h co l umns, then qualify 
positive values "J". 

If both surrogates on one column are below the 
contract limit but above 10% , then use the data 
from the other column, providing both surrogates 
on that column are within contract limits. The 
validator must check from which column the 
concentration is reported for each analyte. If 
the value is reported from the failed column, 
then cross it out and use the value from the 
other column. Document this change in the Data 
Assessment. 

If recovery is below 10% for either surrogate on 
any column, qualify positive results "J" and flag 
non-detects "R". 

Were surrogate retention times (RT ) within the 
windows established during the initial 3-point 
analysis of Individual Standard Mixture A (see 
Form VI Pest-1)? 

ACTION: If the RT limits are not met, positive results 
and non-detects for that sample may be 
qualified unusable, "R", based on professional 
judgement. 

3.6 Are there any transcription/ calculation errors 
between raw data and Form II? 

ACTION: If large errors exist, contact the lab to 
obtain an explanatiou or resubmittal of 
corr~cted deliverables. Make any necessary 
corrections and document the effect in the Data 
Assessment. 

4.0 Matrix Spikes CPorm III> 

4.1 Is the Matrix Spike/ Matrix Spike Duplicate 
Recovery Form (Form III ) present? 

4.2 Were matrix spikes analyzed at the required 
frequency for each of the following matrices 
(one MS/MSD must be performed for every 20 
samples of similar matrix or concentration 
level) : 

YES NO N/A 

Ll 

Ll 

a. Low Water? Ll 
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b. Soil? 

ACTION: If any matrix spike data are missing, take the 
action specified in 3.2 above. 

ACTION: Circle all outliers with red pencil. 

4.3 How many PEST/PCB spike recoveries are outside QC 
limits? 

water 

out of 12 out of 12 

4.4 How many RPDs for matrix spike and matrix spike 
duplicate recoveries are outside QC limits? 

Water 

out of 6 out of 6 

ACTION: No action is taken on MS/MSD data alone. 
However, using informed professional judgement, 
the data reviewer may use the matrix spike and 
matrix spike duplicate results in conjunction 
with other QC criteria and determine the need 
for some qualification of the data. 

s.o Blanks <Form IV> 

YES NO N/A 

Ll 

5.1 Is the Method Blank Summary (Form IV) present? Ll 

5.2 Fregu·encv of Analysi!i: Has a reagent/l.lethod blank 
been analyzed for eac~: SDG, every 20 samples of 
similar matrix and concentration level or each 
extraction batch, whichever is more frequent? Ll 

ACTION: If any blank data are missing, take action as 
specified above in section 3.2. If blank data 
is not available, reject 11 R11 all associated 
positive data. However, using professional 
judgement, the data reviewer may substitute 
field blank data for missing method blank data. 

5.3 A separate Form IV should be present if part of 
an extraction batch required sulfur removal. In 
such cases some samples will be listed on two 
blank summary forms - once under the method 
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blank, and once under the sulfur clean-up blank 
(PCBLK). Was this additional blank raw data and 

YES NO N/A 

Form IV submitted when required? l_l 

ACTION: If sulfur clean-up blank data and 
.Form IV are missing, take action 
as specified in 3.2 above. 

5.4 Has a PEST/PCB instrument blank been analyzed at 
the beginning of every 12 hr. period following 
the initial calibration sequence (minimum 
contract requirement)? 

ACTION: If any blank data are missing, take action as 
specified in section 3.2 above. 

5.5 Was the correct identification scheme used for 
all Pest/PCB blanks? (See page B-33, sec. 
3.3.7.3 of the SOW for further information.) 

ACTION: Contact the lab to obtain resubmittals or make 
the required corrections on the forms. 

5.6 

Document in the Data Assessment under Contract 
Problems/Non-Compliance all corrections made by 
the validator. 

Chromatography: review the blank raw data -
chromatograms, quant. reports and data system 
printouts. Is the chromatographic performance 
(baseline stability) for each instrument 
acceptable? 

ACTION: Use professional judgement to determine the 
effect on the data. 

6.0 contamination 

NOTE: "Water blanks", ''distilled water blanks" and 
"drilling water blanks'' are validated like any 
other sample and are not used to qualify the 
data. Do not confuse them with the other QC 
blanks discussed below. 

6.1 Do any methodjreagent, instrument, or cleanup 
blanks show positive hits for pestjPCBs? 

6.2 If any method blanks andjor sulfur clean-up 
blanks contain "hits•• for target compounds, are 
these hits greater than the CRQL for that 
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6.3 

analyte? 

In any instrument blanks, is the concentration of 
any target hit > 0.5 times CRQL for that analyte 
(see SOW, section 12.1.4.4.2, page D-77/PEST)? 

YES NO N/A 

NOTE: Most labs will report 0 . 5 times CRQLs on the 
instrument blank Form I instead of the actual method 
CRQLs. If the lab reported the actual CRQLs, then 
check if any detected hits are above 0 .5 times the 
CRQLs reported on the Form I. 

ACTION: If yes to any of the above questions: note in the 
Data Assessment under Contract Problems/Non­
Compliance if any method or clean-up blanks 
contain hits > the CRQL, or of instrument blank 
contained hits > 0.5 times CRQL for that analyte. 

6.4 Do any field/rinse blanks have positive pest/PCB 
results? 

ACTION: Prepare a list of the samples associated with 
each contaminated blank. (Attach a separate 
sheet) 

NOTE: All field blank results associated to a particular 
group of samples (may exceed one per case or one per 
day) may be used to qualify data. Do not convert 
field blank results to account for the difference in 
soil CRQLs. Blanks may not be qualified because of 
contamination in another blank. Field blanks must be 
qualified for surrogate, andjor calibration QC 
problems. 

ACTION: Follow the directions in the table below to 
qualify TCL results due to contamination. Use 
the largest value from all the associated blanks. 

NOTE: When applied as directed in the table below, the 
contaminant concentration in method/instrument; 
reagent/cleanup blanks is multiplied by the sample 
dilution factor, where necessary. 

If the laboratory has not already done so, the 
contaminant concentration in ~ blanks is 
multiplied by 33 times the sample dilution factor and 
corrected for %moisture (fraction of solid) where 
necessary. 30 grams of sodium sulfate are used to 
prepare each soil reagent;method blank as instructed 
on page D-72/PEST, section 12.1.2.3.1. Contact the 
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laboratory if the soil blanks are not reported in 
soil units ( ~g/kg ) . 

YES NO N/A 

Flag sample result 
with a nun: 

Report CRQL & 
qualify nun: 

No qualification 
is needed: 

Sample cone. > CRQL, 
but ~ 5x blank. 

Sample cone. < CRQL & 
is ~ 5x blank value. 

Sample cone. > CRQL 
& > 5x blank value. 

NOTE: If gross blank contamination exists, all data in 
the associated samples should be qualified as "R", 
unusable. 

6.5 Are there field/ rinse/ equipment blanks associated 
with every sample? L_l 

ACTION: For low level samples, note in the Data 
Assessment that there is no associated 
field/rinse/ equipment blank. For analytes with 
high concentrations, use professional judgement 
to qualify these values and document in the 
Data Assessment. 

Exception: samples taken from a drinking water 
tap do not have associated field blanks. 

7.0 Calibration and GC Performance 

7 . 1 Are the following Gas Chromatograms and Data 
Systems Printouts for both columns present for 
all samples, blanks and MS / MSD: 

a. Peak resolution check? 

b. Performance evaluation mixtures? 

c. Aroclor 1016/126 0? 

d. Aroclors 1221, 1232, 1242, 1248, 1254? 

e. Toxaphene? 

f. Low points individual mixtures A & B? 

g . Med points individual mixtures A & B? 

h. High points individual mixtures A & B? 
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YES NO N/A 

i. Instrument blanks? l_l 

7.2 

j. Were the appropriate GC columns used a s 
specified on pg. D-11/PEST, sections 6 .23.3.1 
to 6.23.3.7, in the SOW? l_l 

Do the chromatograms for all Individual Standard 
Mixtures and PEM analyses display single 
component analytes at > 10% but < 100% of full 
scale (see sections 9.3.5.8.1 thru 9.3.5.8.4, 
pages D-32 & 33 / PEST ) ? 

Have chromatograms for Individual Standard 
Mixtures and PEM analyses been replotted, showing 
scaling factor (s ) , to meet the above requirements 
when necessary? l_l 

NOTE: All standard chromatograms must clearly display 
all peaks at > 10% but < 100% of full scale, and 
replotted if necessary to accommodate peaks not 
properly scaled in the initial chromatogram (s). 
Both the initial and replotted chromatograms must 
be submitted with the data package. 

ACTION: If all single component peaks are not clearly 
displayed on chromatograms for all Individual 
Standard Mixtures and PEM analyses, contact the 
lab to obtain resubmittal of the necessary 
data. 

7.3 Are Forms VI PEST 1-7 present and complete for 
each column and each analytical sequence? 

ACTION: If no, take action as specified in 3 . 2 above. 

7.4 Are there any transcription; calculation errors 
between raw data and Forms VI? 

ACTION: If large errors exist, take action as specified 
in section 3.6 above . 

7.5 Do all standard retention times, including each 
pesticide in each level of Individual Mixtures A 
& B, fall within the windows established during 
the Initial Calibration (see Form VI PEST-1 ) ? 

ACTION: If no, all samples in the entire analytical 
sequence are potentially affected. Check to 
see if the chromatograms contain peaks within 
an expanded window surrounding the expected 
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7.6 

retention times. If no peaks are found and the 
surrogates are visible, non-detects are valid. 
If peaks are present and cannot be identified 
through pattern recognition or using a revised 
RT window, qualify all positive results "JN" 
and non-detects as unusable (R) . For aroclors, 
the RT may be outside the window, but the 
aroclor may still be identified from its 
distinctive pattern. · 

Are the linearity criteria for the initial 
analyses of Individual Standards A & B within 
limits for both columns? (% RSD must be ~ 25.0 
for alpha and delta BHC, ~ 30.0 for the two 
surrogates and~ 20% for all other analytes. ) 

NOTE: Contractual requirements allow up to two single 
component TCL compounds, but not surrogates, on 
each column to exceed the criteria provided the 
%RSD is ~ 30%. (See page D-28/ Pest, sec. 9.2.5.7 
in the SOW.) Technical criteria, however, are 
the same for all analytes. 

ACTION: If technical criteria were not met, qualify all 
associated positive results generated during the 
entire analytical sequence "J" and all 
non-detects "UJ". When %RSD > 90%, flag all non­
detect results for that analyte "R" (unusable). 

ACTION: If more than two analytes failed %RSD, document 
in the Data Assessment Contract Problems/ Non­
Compliance section and Organic Regional Data 
Assessment Summary form. 

7.7 Is the resolution be~4een each pair of adjacent 
peaks in the Resolution Check Mixture ~ 60.0% for 

YES NO N/A 

.L.l 

both columns? (See Form VI PEST-4. ) .L.l 

ACTION: If no, qualify positive results for compounds 
that were not adequately resolved "J". Use 
professional judgement to determine if non­
detects which elute in areas affected by co­
eluting peaks should be qualified "N" as 
presumptive evidence of presence or unusable 
(R) • 

7 . 8 Is Form VI PEST-S present and complete for each 
Performance Evaluation Mixture ( PEM ) standard 
used for both initial and continuing calibrations 
(see SOW section 3.12.4.4, page B-52 ) ? .L.l 
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YES NO N/A 

ACTION: If no, take action as specified in section 3.2 
above. 

7.9 For each PEM standard, was the resolution between 
each pair of adjacent peaks ~ 90.0% on both 
columns? 1_1 

ACTION: Qualify positive results for compounds not 
adequately resolved estimated (J). Qualify 
non-detects based on professional judgement. 

7.10 Have Forms VI PEST-6 & PEST-7 been completed for 
all midpoint Individual Standards A and B used 
for initial calibration? l_l 

For each standard, was the resolution between 
each pair of adjacent peaks ~ 90.0% on both 
columns? l_l 

ACTION: If no, qualify positive results for compounds 
that were not adequately resolved estimated 
(J). Use professional judgement to determine 
if non-detects which elute in areas affected by 
co-eluting peaks should be qualified "N" as 
presumptive evidence of presence or unusable 
"R". 

7.11 Is Form VII Pest-1 present and complete for each 
PEM standard analyzed during the analytical 
sequence for both columns? 1_1 

Was the %Breakdown of DDT and Endrin calculated 
using the equations given on page D- 26/PEST, sec. 
9 . 2 • 4 . 8 in the SOW? .LJ. 

Were all pesticides and surrogates in each PEM 
standard within the RT windows established during 
the Initial Calibration? l_l 

ACTION: If no, take action as specified in 3 . 2 above. 

7.12 Has the individual percent breakdown for 
DDT/Endrin exceeded 20.0% in any PEM on either 
column? (See Form VII PEST-1.) 

- for 4,4'-DDT? 

for Endrin? 

Has the combined percent breakdown for DDT/Endrin 
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exceeded 30.0% in any PEM on either column 
(required for all PEM analyses ) ? 

ACTION: 1. If any percent breakdown has failed the QC 
criteria in either PEM in steps 2 and 17 in the 
initial calibration sequence (page D-28/ Pest, 
sec. 9.2.5.6 in the SOW ) , qualify all samples in 
the entire analytical sequence as described in 
sections 2.a, b and c below. 

2. If any percent breakdown failed the QC 
criteria in a PEM calibration verification 
analysis, review data beginning with the samples 
which followed the last in-control standard until 
the next acceptable PEM and qualify the data as 
described below. 

a. 4.4'-DDT Breakdown: If DDT breakdown was 
> 20.0%: 

i. Qualify all positive results for DDT with 
"J". If DDT was not detected, but ODD and 
ODE are positive, then qualify the 
quantitation limit for DDT unusable, "R". 

ii. Qualify positive results for DOD and/ or DOE 
as presumptively present at an approximated 
quantity "JN". 

b. Endrin Breakdown: If endrin breakdown was 
> 20.0%: 

i. Qualify all positive results for endrin 
with "J". If endrin was not detected, but 
endrin aldehyde and endrin ketone are 
positive, then qualify the quantitation 
limit for Endrin as unusable "R". 

ii. Qualify positive results for endrin ketone 
and endrin aldehyde as presumptively 
present at an approximated quantity "JN". 

c. Combined Breakdown: If the combined 4,4' - DDT 
and endrin breakdown is greater than 30.0%: 

i. Qualify all positive results for DDT and 
Endrin with "J". If endrin was not 
detected, but endrin aldehyde and endrin 
ketone are positive, then qualify the 
quantitation limit for endrin as unusable 

- 53 -

YES NO N/A 

Ll 



~ '.l'A.NUA}(.l.J u .t' .i:.iKA'l' lt4G P ROC EO U RE 
US EPA Region II 
Method: CLP/SOW OLM03.2 

Date: June 1996 
SOP HW-6, Rev. 11 

YES NO N/A 

"R". If DDT wa s no t detected, but ODD and 
ODE are positive , then qualify the 
quantitation limit for DDT as unusable "R". 

ii. Qualify positive results for endrin ketone 
and endrin aldehyde as presumptively 
present at an approximated quantity "JN". 
Qualify positive results for DDD and/ or ODE 
as presumptively present at an approximated 
quantity "JN". 

7.13 Are all percent difference (% 0 ) values for PEM 
analytes and surrogates on both columns ~ -25% 
and S +25.0%? (See Form VII PEST-1. ) l_l 

ACTION: If no, qualify all associated positive results 
generated during the analytical sequence "J" and 
sample quantitation limits "UJ". 

NOTE: If the failing PEM is part of the initial 
calibration, all samples are potentially affected. 
If the offending standard is a calibration 
verification, the associated samples are those which 
followed the last in-control standard until the next 
passing standard . 

7.14 Is Form VII Pest-2 present and complete for each 
INDA and INDB calibration verification analyzed? l_l 

ACTION: If no, take action specified in 3.2 above . 

7.15 Are there any transcription/ calculation errors 
between raw data and Form VII Pest-2? 

ACTION: If large errors exists, take action as 
specified in section 3 . 6 above . 

7 . 16 Do all standard retention times for each INDA and 
INDB calibration verification fall within the RT 
windows established during the initial 
calibration sequence? (See Form VII PEST- 2.) 1-1 

ACTION: If no, beginning with the samples which 
followed the last in-control standard, check to 
see if the chromatograms contain peaks within 
an expanded window surrounding the expected 
retention times. If no peaks are found and the 
surrogates are visible, non- detects are valid. 
If peaks are present and cannot be identified 
through pattern recognition or using a revised 
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RT window, qualify all positive results and 
non-detects as unusable (R). 

7 .17 Are all %D values for INDA and INDB calibration 

YES NO N/A 

verification compounds ~ -25.0% and ~ +25.0%? l_l 

ACTION: If the %D is outside the ±25.0% range for any 
compound(s), qualify associated positive 
results for that compound "J" and non-detects 
"UJ". The "associated samples" are those which 
followed the last in-control standard up to the 
next passing standard containing the analyte(s) 
in question. If the %D is > 90%, flag all non­
detects for that analyte "R" (unusable). 

8.0 Analytical Sequence Check CForm VIII-PEST) 

8.1 Is Form VIII present and complete for each column 
and each period of analyses? L_l 

ACTION: If no, take action specified in 3.2 above. 

8.2 Was the proper analytical sequence followed for 
each initial calibration and subsequent analyses, 
and all standards analyzed at the required 
frequency for each GC/EC instrument used.? (See 
SOW pages 0-23 & D-58/PEST.) L_l 

ACTION: If no, use professional judgement to determine 
the severity of the effect on the data and 
qualify accordingly. Generally, the effect is 
negliqible unless the sequence was grossly 
altered and/or the calibration was out of QC 
limits. 

8.3 Were all samples analyzed within a 12 hour time 
period beginning with the injection of an 
instrument blank and bracketed by acceptable 
analyses of the proper standards? 

ACTION: If no, use professional judgement to determine 
the severity of the effect on the data and 
qualify accordingly. Document in the Data 
Assessment under Contract Problems/Non­
Compliance and Organic Regional Data Assessment 
Summary. 

8.4 If a multi-component analyte was detected in a 
sample, was a matching multi-component standard 
analyzed within 72 hours of the injection of the 
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sample and within a valid 12 hour sequence? 

NOTE: This additional standard is for identification 
purposes only. Positive results for Aroclors and 
Toxaphene are quantitated from the initial 
calibration. 

ACTION: If no, document in the Data Assessment under 
Contract Problems/ Non-Compliance and on the 
organic Regional Data Assessment Summary form. 

9.0 Cleanup Efficiency Verification <Form IX> 

9.1 Is Form IX PEST- 1 present and complete for each 
lot of Florisil Cartridges used? (Florisil 
Cleanup is required for all Pest / PCB extracts.) 

Are all samples listed on the Pesticide Florisil 

YES NO N/A 

.Ll 

Cartridge Check Form? .Ll 

ACTION: If no, take action specified in 3.2 above. If 
data suggests florisil clean-up was not 
performed, document in the Data Assessment 
under the Contract Non-compliance section. 

9 . 2 Are percent recoveries (%REC) of the pesticide 
and surrogate compounds used to check the 
efficiency of the florisil clean- up procedure 
within QC limits of 80 - 120%? 

ACTION: Qualify only the analyte(s) which failed the 
recovery criteria as follows: 

If %REC is < 80%, qualify positive :..~esults "J'" 
and non- detects "Uv ., . 

If any pesticide %REC was zero, flag 
non~detects "R" for that compound. 

Use professional judgement to qualify positive 
results if any recoveries are > 120%. 

NOTE : Sample data should be evaluated for potential 
interferences if recovery of 2,4,5-trichloro­
phenol was > 5% in the Florisil Cartridge 
Performance Check analysis. Document any 
problems found in the Data Assessment under the 
Contract Problems/ Non - Compliance section. 
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YES NO N/A 

9.3 If GPC Cleanup was performed (mandatory for all 
soil sample extracts ) , is Form IX Pest-2 present? l_l 

Are all soil samples listed on Form IX Pest-2? l_l 

ACTION: If no, take action specified in 3.2 above. If 
data suggests GPC clean-up was not performed 
when required, document in the Data Assessment 
under the Contract Problems/ Non-Compliance 
section and Organic Regional Data Assessment 
Summary. 

Are the %REC values for all pesticides in the GPC 
calibration solution between 80 - 110%? l_l 

ACTION: Qualify only those analytes which failed the 
recovery criteria as follows: 

If %REC are < 80%, qualify positive results "J" 
and non-detects "UJ". 

If any pesticide %REC was zero, flag 
non-detects "R" for that compound. 

Use professional judgement to qualify positive 
results if any recoveries are > 110%. 

NOTE: An Aroclor mixture containing Aroclors 1016 and 
1260 is also analyzed during GPC calibration; 
however, Aroclor data is not listed on Form IX 
PEST-2. The raw GPC data for Aroclors 1016/ 1260 
must be evaluated for pattern similarity with 
previously analyzed Aroclor standards. 

9.4 The validator should verify that the correct 
identification scheme for the EPA Blank samples 
were used. See page B-35, sec. 3.3.7.8 and 
3.3.7.9 of the SOW for further information. 

Was the correct identification scheme used for 
GPC and Florisil blanks? l_l 

10.0 Pesticide/PCB Identification 

10.1 Is Form X complete for every sample in which a 
pesticide or PCB was detected? l_l 

ACTION: If no, take action specified in 3.2 above. 
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YES NO N/A 

10.2 Are all sample chromatograms properly scaled, 
attenuated, etc. as required for proper 
identification of single and multi-component 
analytes? (Refer to sow sections 11.3.7.1 thru 
11.3.7.8, page D-70/Pest for specific details.) l_l 

NOTE: Proper verification of Pest/PCB results depends 
on clear, legible presentation of the raw data~ 
Single component pesticides and all peaks chosen 
for quantitation of multi-component analytes must 
appear at less than full scale. Toxaphene and 
PCB patterns must be clearly visible to enable 
comparison with standard chromatograms. 

ACTION: If retention times or apex of peaks cannot be 
verified, or if multi-component peak patterns 
cannot be discerned, contact the lab to obtain 
rescaled chromatograms. 

10.3 Are there any transcription/calculation errors 
between raw data and Forms lOA and lOB? 

ACTION: If large errors exist, take action as specified 
in section 3.6 above. 

10.4 Are RTs of sample compounds within the 
established RT windows for analyses on both 
columns? 

Was GC/MS confirmation provided when required 
(when compound concentration is > 10 ugjmt in the 

Ll 

final extract)? Ll 

ACTION: Use ·professional judgement to qualify positive 
results which were not confirmed by GC/MS 
analysis. Qualify as unusable (R) all positive 
results which were not confirmed on a second GC 
column. Also qualify as unusable (R) all 
positive results which do not meet RT window 
criteria, unless associated standard compounds 
are similarly biased. Use professional judgement 
to assign an appropriate quantitation limit. 

10.5 Is the percent difference (%0) calculated for the 

Ll 

positive sample results on both columns > 25.0%? Ll 

ACTION: If the reviewer finds neither column shows 
interference for the positive hits, the data 
should be flagged as follows: 
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STANDARD OPERATING PROCED URE 
US EPA Region II 
Method: CLP/SOW OLM03.2 

Date: June 1996 
SOP HW-6, Rev. 11 

YES NO N/A 

% pifference 
0 - 25 % 

Qu al if i er 
None 

25 - 7 0% 
70 - 1 00% 
> 1 00% 
1 00 - 2 00 % ( Interference dete cted ) * 
> 5 0% (Pesticide v a lue is < CRQL) ** 

"J" 
"JN" 
"R" 
" J N" 
"U" 

* When the reported %D is 1 00 - 200%, but 
interference is detected on either column, qualify 
the data with "J". 

** When the reported pesticide v alue is lower than 
the CRQL, and the %D is > 50% , raise the value to 
the CRQL and qualify " U" , undetected. 

NOTE: For Aroclors, if the %D is > 50%, but the pattern of 
GC peaks on both columns indicates a specific Aroclor 
is present, qualify that Aroclor "J" . 

NOTE: The lower of the two values is reported on Form I. 
If using professional judgement, the reviewer 
determines that the higher result was more 
acceptable, the reviewer should replace the value and 
indicate the reason for the change in the Data 
Assessment. 

10.6 Check chromatograms for false negatives, 
especially the multiple-peak compounds (Toxaphene 
and the PCBs) . Were there any false negatives? l_l 

ACTION: Use professional judgement to decide if the 
compound should be reported. If the appropriate 
PCF standards were not analyzed within 72 hrs. of 
the sample(s) in question, qualify the data 
unusable "R". 

Also note in Data Assess.ment under Contract 
Problems/Non-Compliance if the lab failed to 
analyze Aroclor standards when required . 

11.0 Target Compound List CTCLl Analytes 

11.1 Are the Organic Analysis Data Sheets ( Form I 
Pest) present with required header information on 
each page, for each of the following: 

a . Samples and/ or fractions as appropriate? l-1 

b. Matrix spikes and matrix spike duplicates? l-1 
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S'l'Al'4l.JA.t(.l.J Ot'ERA'l' l.NG PROCEDURE 
US EPA Region II 
Method: CLP/SOW OLM03.2 

Date: June 1996 
SOP HW-6, Rev. 11 

YES NO N/A 

c. Blanks? l_l 

d. Instrument Blanks (per column & analysis)? l_l 

11.2 Are the Pest chromatograms and quant. reports 
included in the sample data package for each of 
the following: 

a. Samples and/or fractions as appropriate? L_l 

b. Matrix spikes and matrix spike duplicates? l_l 

c. Blanks? l_l 

d. Instrument Blanks (per column & analysis)? L_l 

ACTION: If any data are missing, take action specified 
in 3.2 above. 

11.3 Are the calibration factors shown in the quant. 
reports? l_l 

11.4 Is chromatographic performance acceptable with 
respect to: 

a. Baseline stability? 

b. Resolution? 

c. Peak shape? 

d. Full-scale graph attenuation? 

e. Other: -----------------------------? 

11.5 Were any electropositive displacement (negative 
peaks) or unusual peaks seen? 

ACTION: Use professional judgement to determine the 
acceptability of the data. Address comments 
under System Performance section of the Data 
Assessment. 

12.0 Compound ouantitation and Reported Detection Limits 

12.1 Are there any transcription/calculation errors in 
Form I results? Check at least two positive 

L_l 

1-l 

1-l 

L_l 

1-l 

Ll 

results. Were any errors found? Ll 
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STANDARD OPERATING PROCEDURE 
OS EPA Reqion II 
Method: CLP/SOW OLM03.2 

Dat.e: June 1996 
SOP HW-6, Rev. 11 

YES NO N/A 

NOTE: Single-peak pesticide results can be checked for 
rough agreement between qua ntitative r e sults obtained 
on the two GC columns. Use professional judgement to 
decide whether a large discrepancy indicates the 
presence of an interfering compound. If an 
interfering compound is visible on the chromatogram, 
the lower of the two values should be reported and 
qualified as presumptively present at an approximated 
quantity "J'N". This necessitates a determination of 
an estimated concentration on the confirmation 
column. The narrative should indicate that the 
presence of interferences has interfered with the 
evaluation of the second column confirmation. 

12.2 Are the CRQLs adjusted to reflect sample 
dilutions? 

ACTION: If large errors exist, take action as specified 
in section 3.6 above. 

ACTION: When a sample is analyzed at more than one 
dilution, the lowest CRQLs are used (unless a QC 
exceedance dictates the use of the higher CRQLs 
from the diluted sample ) . Replace concentrations 
which exceed the calibration range in the 
original analysis by crossing out the "E" value 
on the original Form I and substituting it with 
the result from the diluted sample. Specify 
which Form I is to be used, then draw a red "X" 
across the entire page of all Form I's that 
should not be used, including those in the data 
summary package. 

ACTION: Quantitation limits affected by la:ge, off-scale 
peaks should be q~~lified as unusable (R) . If 
the interference is on-scale, the reviewer may 
offer an approximated quantitation limit (UJ') for 
each affected compound. 

.L.l 

NOTE: If a sample required greater than a 10 times 
dilution, then a 10 times more concentrated analysis 
must also be performed and submitted (see SOW, page 
D-60/PEST, section 10.2.3.5 ) . 

ACTION: If a more concentrated analysis is unavailable, 
document in the Contract Problems/ Non-Compliance 
section of the Data Assessment. Use professional 
judgement to qualify non-detects and positive 
hits below the CRQL. 
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Method: CLP/SOW OLM03.2 

Date: June 1996 
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13.0 Field Duplicates 

13.1 Were any field duplicates submitted? 

ACTION: Compare the reported results for field duplicates 
and calculate the relative percent difference. 

ACTION: Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative. However, if large differences exist, 
identification of field duplicates should be 
confirmed by contacting the sampler. 
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ATTACHMENT 1 
SOP NO. HW-6 

CLP DATA ASSESSMENT 

Page_ ot _ 

Functional Guidelines for Evaluating organic Analysis 

CASE No.: SDG No.: LABORATORY: 

SITE: 

DATA ASSESSMENT 

The current SOP No. HW-6 (Revision 11), June 1996 for CLP Organics 
Review and Preliminary Review has been applied. 

All data were found to be valid and acceptable except those 
analytes which have been rejected, 11 R11 (unusable). Due to various 
QC problems some analytes may have been qualified with a 11J" 
(estimated) , 11N11 (presumptive evidence for the presence of the 
material), 110" (non-detect), or 11JN11 (presumptive evidence for the 
presence of the material at an estimated value) flag. All action 
is detailed on the attached sheets. 

The 11R11 flag means that the associated value is unusable. In other 
words, significant data bias is evident and the reported analyte 
concentration is unreliable. 

Reviewer's 
Signature: _____________________________________ Date: 

Verified By: ___________________________________ Date: 



ATTACHMENT 1 
SOP NO. HW-6 

1. HOLDING 'riME: 

Page_ of_ 

CLP DATA ASSESSMENT 

'rhe amount of an analyte in a sample can change with time due to 
chemical instability, degradation, volatilization, etc. If the 
specified holding time is exceeded, the data may not be valid. 
Those analytes detected in the samples whose holding time has been 
exceeded will be qualified as estimated, 11J 11 • 'rhe non-detects 
(sample quantitation limits) will be flagged as estimated, 11J 11 , or 
unusable, 11R11 , if the holding times are grossly exceeded. 

The following action was taken in the samples and analytes shown 
due to excessive holding time. 

2. SURROGATES: 

All samples are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and 
efficiency of the analytical technique. If the measured surrogate 
concentratic. !\S were outside contract specifications, qualifications 
were applied to the samples and analytes as shown below. 



ATTACHMENT 1 
SOP NO. HW-6 

CLP DATA ASSESSMENT 

3. MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD: 

Page _ of 

The MS/MSD data are generated to determine the long term precision 
and accuracy of the analytical method in various matrices. The 
MS/MSD may be used in conjunction with other QC criteria for 
additional qualification of data. 

4. BLANK CONTAMINATION: 

Quality assurance (QA) blanks, i.e., method, trip, field, or rinse 
blanks are prepared to identify any contamination which may have 
been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Trip 
blanks measure cross-contamination of samples during shipment. 
Field and rinse blanks measure cross-contamination of samples 
during field operations. If the concentration of the analyte is 
less than 5 times the blank contaminant level (10 times for common 
contaminants), the analytes are qualified as non-detects, nun. The 
following analytes in the sample shown were qualified with nun for 
these reasons: 

A) Method blank contamination: 

B) Field or rinse blank contamination: 

C) Trip blank contamination: 



ATTACHMENT 1 
SOP NO. HW-6 

CLP DATA ASSESSMENT 

5. MASS SPECTROMETER TUNING: 

Paqe _of_ 

Tuninq and performance criteria are established to ensure adequate 
mass resolution, proper identification of compounds and to some 
deqree, sufficient instrument sensitivity. These criteria are not 
sample specific. Instrument performance is determined usinq 
standard materials. Therefore, these criteria should be met in all 
circumstances. The tuning standard for volatile organics is (BFB) 
Bromofluorobenzene and for semi-volatiles Decafluor~triphenyl­
phosphine (DFTPP). 

If the mass calibration is in error, all associated data will be 
classified as unusable 11R11 • 

6. CALIBRATION: 

satisfactory instrument calibration is established to ensure that 
the instrument is capable of producing acceptable quantitative 
data. An initial calibration demonstrates that the instrument is 
capable of giving acceptable performance at the beginning of an 
experimental sequence. The continuing calibration checks document 
that the instrument is giving satisfactory daily performance. 

A) Response Factor GC/MS: 

The response factor measures the instrument's response to specific 
chemical compounds. The response factor for the Target compound 
List (TCL) must be ~ o.os in both initial and continuing 
calibrations. A value < o.os indicates a serious detection and 
quantitation problem (poor sensitivity). Analytes detected in the 
sample will be qualified as estimated, "J". All non-detects for 
that compound will be rejected 11 R11 • 



ATTACHMENT 1 
SOP NO. HW-6 

7. CALIBRATION: 

Paqe _of_ 

CLP DATA ASSESSMENT 

B) Percent Relative standard Deviation (%RSD) and Percent 
Difference (%D): 

Percent RSD is calculated from the initial calibration and is used 
to indicate the stability of the specific compound response factor 
over increasinq concentration. Percent D compares the response 
factor of the continuinq calibration check to the mean response 
factor (RRF) from the initial calibration4 Percent D is a measure 
of the instrument's daily performance. Percent RSD must be < 30% 
and %0 must be < 25%. A value outside of these limits indicates 
potential detection and quantitation errors. For these reasons, 
all positive results are flaqqed as estimated, 11J 11 and non-detects 
are flaqqed 11UJ 11 • If %RSD and %D qrossly exceed QC criteria, non­
detects data may be qualified 11R11 • 

For the PEST/PCB fraction, if %RSO exceeds 20% for all analytes 
except for the two surroqates (which must not exceed 30% RSO), 
qualify all associated positive results 11J 11 and non-detects 11 UJ 11 • 

The followinq analytes in the sample shown were qualified for %RSD 
and %0: 

8. INTERNAL STANDARDS PERFORMANCE GC/MS: 

Internal standards (IS) performance criteria ensure that the GC/MS 
sensitivity and response are stable durinq every experimental run. 
The internal standard area count must not vary by more than a 
factor of 2 (-SO% to +100%) from the associated continuinq 
calibration standard. The retention time of the internal standard 
must not vary more than ±30 seconds from the associated continuinq 
calibration standard. If the area count is outside the (-SO% to 
+100%) ranqe of the associated standard, all of the positive 
results for compounds quantitated usinq that IS are qualified as 
estimated, 11J", and all non-detects as 11 UJ11 , or 11R11 if there is a 
severe loss of sensitivity. 



ATTACHMENT 1 
SOP NO. HW-6 

CLP DATA ASSESSMENT 

Paqe _ of 

If an internal standard retention time varies by more than 30 
seconds 1 the reviewer will use professional judgement to determine 
either partial or total rejection of the data for that sample 
fraction. 

9. COMPOUND IDENTIFICATION: 

A) Volatile and Semi-Volatile Fractions: 

TCL compounds are identified on the GC/MS by usinq the analyte•s 
relative retention time (RRT) and by comparison to the ion spectra 
obtained from known standards. For the results to be a positive 
hit, the sample peak must be within ± 0.06 RRT units of the 
standard compound and have an ion spectra which has a ratio of the 
primary and secondary m/e intensities within 20% of that in the 
standard compound. For the tentatively identified compounds (TIC) 
the ion spectra must match accurately. In the cases where there is 
not an adequate ion spectrum match, the laboratory may have 
provided false positive identifications. 

B) Pesticide Fraction: 

The retention times of reported compounds must fall within the 
calculated retention time windows for the two chromatoqraphic 
columns and a GC/MS confirmation is required if the concentration 
exceeds lODq/ml in the final sample extract. 



ATTACHMENT 1 
SOP NO. HW-6 

CLP DATA ASSESSMENT 

10. CONTRACT PROBLEMS NON-COMPLIANCE: 

11. FIELD DOCUMENTATION: 

12. OTHER PROBLEMS: 

Page __ of 

13. This package contains reextractions, reanalyses or dilutions. 
Upon reviewinq the QA results, the followinq Form 1(s) are 
identified to be used. 
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Orqanic Reqional Data Assessment summary 



DA7A RBJBCTIOH SOKHARY 

Type of Review: Date: case No.: 

Site Name: Lab Name: 

Reviewer's Initials: Nwaber of Samples: 

Apalytes Rejected Due to Exceeding Review Criteria For: 

lo. of C~a/llo . of Fract.loaa (S-.plea) 

Surrogates Holding Calibre - Contamina- ID Internal Other ~'otal II o£ Total II Rejected/Total II 
Tiae tion tion Standards Samples in All Samples 

VOA(33) I = \ 

ACID(14) I = % 

BIN(50) I - % 

PEST (21) I = % 

PCB(7) I = 0 
1) 

1101'£ : AS1UUSK t•) IIIDICATES ADOITIOIIAL DCfmAIICf!> lW REVIDf CRITERIA. 

Analytes Estimated Due to Exceeding Review Criteria For: 

llo . of ,._,.mda/llo . o( Frac t.loos (S 

Surrogates Holding Calibra - Contamina - ID Internal Other ~>otal II of Total 0 Estimated/ Total 0 
Time .tion tion ·Standards Samples in All Samples 

VOA(33) I = % . 
ACID(14) I = % 

B/N(50) I = % 

PBST(21) I = \ 

PCB(7) I = % 
IIUI&.: ,. ' w _.,,_ 



Data Review Worksheets 
Organics Data Review for Low Concentration Water 

USEPA Region 2 SOP HW-13, Revision 2, October 1996 
(Applicable to CLP Low Concentration Organic Water Analysis) 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 1 of 51 
Date: August, 1992 
Revision: 1 

YES NO N/A 

CASE NUMBER: ______________ __ LAB: ________________________ __ 

SITE=---------------------------------------------------------------

1.0 

2.0 

3.0 

Data Completeness and Deliverables 

1.1 Have any missing deliverables been received 
and added to the data package? l_l ____ __ 

ACTION: Call lab for explanation/resubmittal of 

1.2 

any missing deliverables. If lab cannot 
provide them, note the effect on review of 
the package under the ''Contract Problems/Non­
Compliance" section of reviewer narrative. 

Was SAS-request included with package? 

If no, a BAS-request can be retrieved from RSCC. 

Cover Letter SDG Narrative 

2.1 Is the Narrative or Cover Letter Present? l_l ____ __ 

2.2 Are Case Number and/or SAS number contained 
in the Narrative or Cover letter? l_l ____ __ 

Data Validation Checklist 

The following checklist is divided into three parts. Part A 
is filled out if the data package contains any Low 
Concentration Volatile analyses, Part B for any Low 
Concentration Semivolatile analyses and Part C for Low 
Concentration Pesticide/Aroclors. 

Does this package contain: 

Low Concentration Volatile Data? 

Low Concentration Semivolatile Data? 

Low Concentration Pesticide/Aroclor data? 

Action : Complete corresponding parts of checklist. 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 2 of 51 
Date: August, 1992 
Revision : 1 

PART A: VOA ANALYSES 

1.0 Traffic Reports and Laboratory Narrative 

1.1 Are Traffic Report Forms present for 
all samples? 

ACTION: If no, contact lab for replacement of 
missing or illegible copies. 

1 . 2 Do Traffic Reports or Lab Narrative 
indicate any problems with sample receipt, 
condition of samples, analytical problems 
or special circumstances affecting the 
quality of the data? 

ACTION: If samples were not iced upon receipt at 
the laboratory, flag all positive results 
"J" and all non-detects "UJ". 

ACTION: If both VOA vials for a sample have air 
bubbles or the VOA vial analyzed had air 
bubbles, flag all positive results "J" and 
non-detects using professional judgement. 

1.3 Does Lab narrative contain a list of pH 
determinations for all samples? 

ACTION: If Lab narrative does not contain a list of 
sample pH determinations, contact the lab 
for explanation/resubmittals. 

2.0 Holding Times 

2 . 1 Have any VOA technical holding times, 
determined from date of collection to date of 
analysis, been exceeded? 

YES NO N/A 

l._l_-

_l._l_ 

l._l_ 

If unpreserved, samples maintained at 4°C and are 
to be analyzed for aromatic hydrocarbons must be 
analyzed within 7 days of collection. If preserved 
with HCl (pH<2) and stored at 4°C, then samples must 
be analyzed within 14 days of collection. If uncer­
tain about preservation, contact sampler to determine 
whether or not samples were preserved . 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 3 of 51 
Date: August/ 1992 
Revision: 1 

Sample 
ID 

YES NO N/A 

Table of Holding Time Violations 

Preserved? 

(See Traffic Report) 
Date Lab Date Date 

Sampled Received Analyzed 

ACTION: If technical holding times are exceeded/ flag all 
positive results as estimated ("J") and sample 
quantitation limits as estimated ("UJ") 1 and 
document in the narrative that holding times were 
exceeded. If analyses were done more than 14 days 
beyond holding time/ either on the first analysis 
or upon re-analysis 1 the reviewer must use profes­
sional judgement to determine the reliability of 
the data and the effects of additional storage on 
the sample results . At a minimum/ all results must 
be qualified "J" 1 but the reviewer may determine 
that non-detect data are unusable (R) . If holding 
times are exceeded by more than 28 days/ all non­
detect data are unusable (R) . 

3 . 0 Surrogate Recovery (Form II LCV) 

3.1 Are the VOA Surrogate Recovery Summaries 
(Form II LCV) present? 

ACTION: Call lab for explanation/resubmittals. 
If missing deliverables are unavailable/ 
document effect in data assessments. 

3.2 Were outliers marked correctly with an 
asterisk? 

ACTION: Circle all outliers in red . 

3 . 3 Was the surrogate (p-bromofluorobenzene) 
recovery outside of contract specifications 
for any sample or method blank? 

l._l_-

l._l_-

_l._l_ 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page : 4 of 51 
Date : August, 1992 
Revision : 1 

If yes, were samples re-analyzed? 

Were method blanks re-analyzed? 

ACTION: If bromofluorobenzene recovery is >10%, 
but fails to meet SOW specifications : 

1 . All positive results are qualified 
as estimated (J) . 

2 . Flag all non-detects as estimated 
detection limits ("UJ") where 
recovery is less than the lower 
acceptance limit. 

3 . If surrogate recovery is above 
allowable levels, do not qualify 
non-detects . 

If surrogate recovery is < 10% 

YES NO N/A 

..Ll 

..Ll 

1 . Flag all positive results as estimated ( "J") . 

2 . Flag all non-detects as unusable ("R") . 

Professional judgement should be used to 
qualify data that only have the method 
blank's surrogate recovery out of speci­
fication in both original and reanalyses . 
Check the internal standard areas . 

3 . 4 Are there any transcription/calculation 
errors between raw data and Form II? 

ACTION : If large errors exist, call lab for 
e xplanation/resubmittal, make any 
necessary corrections and note 
errors in the data assessment . 

4 . 0 Laboratory Control Sample (Form III LCV) 

4 . 1 Is the Laboratory Control Sample Recovery 
Form (Form III LCV) present? 

_ _Ll_ 

_Ll __ 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 5 of 51 
Date: August, 1992 
Revision: 1 

YES NO N/A 

4.2 Was the Laboratory Control Sample (LCS) analyzed 
at the required frequency (once per SDG or 
every 20 samples, whichever is more frequent) 
for the Low Concentration VOA method? l_l ____ __ 

ACTION: If any LCS data are missing, take 
the action specified in 3.2 above. 

4.3 How many VOA LCS recoveries are outside QC 
limits of 60-140%? 

Low Cone . Water 

ACTION: 

out of 12 

If the LCS recovery is greater than 140%,positive 
results should be flagged "J" forthe affected compound. 

If the mass spectral criteria are met but the LCS 
recovery is less than 60%, then the associated detected 
target compounds should be flagged "J". Associated non­
detected target compounds should be flagged "R". 

If 25 % of the analyte recoveries are below QC-limits 
qualify all associated positive sample data as "J" and 
non-detects "R". 

If two or more analytes show recoveries of < 10% all 
associated positive sample data as "J" non-detects "R" . 

It should be noted for TPO action if a laboratory fails to 
analyze an LCS with each SDG, or if a laboratory consistently 
fails to generate acceptable LCS recoveries. 

5.0 Method Blanks (Form IV-LCV) 

5.1 Is the Method Blank Summary (Form IV LCV) 
present? l_l __ 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 6 of 51 
Date: August, 1992 
Revision : 1 

YES NO N/A 

5.2 Frequency of Analysis : 

For the analysis of Low Concentration VOA 
TCL compounds, has a method blank been 
analyzed for each SDG or every 20 samples, 
whichever is more frequent? l.....l_ __ 

5.3 Has a VOA method blank been 
analyzed at least once every twelve 
hours for each GC/MS system used? l.....l_ __ 

ACTION: If any method blank data are missing, call 
lab for explanation/resubmittal . If method 
blank data are not available, reject (R) all 
associated positive data. However, using 
professional judgement, the data reviewer 
may substitute field blank or trip blank 
data for missing method blank data . 

5.4 Chromatography: review the method blank raw data -
chromatograms (RICs) , quant reports or data 
system printouts and spectra . 

Is the chromatographic performance (baseline 
stability) for each instrument acceptable 
for Low Concentration VOAs? l......l 

ACTION : Use professional judgement to determine the 
effect on the data. 

5 . 0.1 Storage Blank 

S.O.la Has a storage blank been analyzed at the 

S.O.lb 

ACTION: 

required frequency (once per SDG) for VOAs? l......l ____ __ 

Chromatography: Compare the storage blank raw data with 
the associated method blank data in order to determine 
if the contamination is also present in the method 
blank. 

If the storage blank contains target compounds at a 
concentration greater than the CRQL, positive results 
for that compound(s) should be flagged "J''. If gross 
contamination occurred positive sample results may 
require rejection for that compound . 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 7 of 51 
Date: August, 1992 
Revision: 1 

YES NO N/A 

S.O.lc Is the chromatographic performance (baseline 
stability) for the storage blank acceptable for 
Low Cone . VOAs? l_l 

ACTION: Use professional judgement to determine the 
effect on the data. 

6.0 Contamination 

NOTE: "Water blanks", "drill blanks", and 
distilled water blanks" are validated like 
any other sample, and are not used to 
qualify data. Do not confuse them with 
the other QC blanks discussed below. 

6.1 Has an instrument blank been analyzed following 
a sample analysis which contained an analyte(s) 
at high concentration(s). 

ACTION: Sample analysis results after the high 
concentration sample must be evaluated for 
carryover. Instrument cross contamination 
should be noted for TPO action if an effect 
on the data is suspected. 

6.2 Do any method/storage blanks have 
positive results (TCL and/or TIC) for Low 
Cone. VOAs? When applied as described below, 
the contaminant concentration in these blanks 

l_l_ 

are multiplied by the sample dilution factor. ___ l_l __ _ 

6.3 Do any field/trip/rinse blanks have positive 
Low Cone. VOA results (TCL and/or TIC)? ___ l_l __ _ 

ACTION: Prepare a list of the samples associated 
with each of the contaminated blanks. 
(Attach a separate sheet.) 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 8 of 51 
Date: August, 1992 
Revision : 1 

NOTE: 

YES NO N/A 

All field blank results associated with a 
particular group of samples (may exceed one 
per case) must be used to qualify data . Trip 
blanks are used to qualify only those samples 
with which they were shipped. Blanks may not 
be qualified because of contamination in 
another blank. Field blanks & trip blanks 
must be qualified for system monitoring 
compound, instrument performance criteria, 
spectral or calibration QC problems. 

ACTION : Follow the directions in the table below to 
qualify TCL results due to contamination . 
Use the largest value from all the 
associated blanks. If any blanks are 
grossly contaminated, all associated data 
should be qualified as unusable (R) . 

Methylene 

Sample cone > CRQL 
but < lOx blank 

Chloride Flag sample result 
Acetone with a "Un 
2-Butanone 

Sample cone > CRQL 
but < Sx blank 

Other Flag sample result 
Contaminants with a "U" 

Sample cone < CRQL 
& <lOx blank value 

Report CRQL & 
qualify "U" 

Sample cone < CRQL & 
is < Sx blank value 

Report CRQL & 
qualify nun 

Sample cone > CRQL 
& >lOx blank value 

value 

No qualification 
is needed 

Sample cone > CRQL 
value & > Sx blank 
value 

No qualification 
is needed 

NOTE: Analytes qualified nun for blank contamination 
are still considered as "hits" when qualifying 
for calibration criteria. 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 9 of 51 
Date: August, 1992 
Revision: 1 

ACTION : For TIC compounds, if the concentration in 
the sample is less than five times the 
concentration in the most contaminated 
associated blank, flag the sample data 
"R" (unusable) . 

6.3 Are there field/rinse/equipment blanks 
associated with every sample? 

YES NO N/A 

l.....l_ __ 

ACTION : Note in data assessment that there is no 
associated field/rinse/equipment blank. 
Exception: samples taken from a drinking 
water tap do not have associated field blanks. 

7 . 0 GC/MS Instrument Performance Check (Form V-LCV) 

7 . 1 Are the GC/MS Instrument Performance 
Check Forms (Form V-LCV) present for 
Bromofluorobenzene (BFB)? 

7.2 Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the BFB 
provided for each twelve hour shift? 

7.3 Has an instrument performance compound been 
analyzed for every twelve hours of sample 
analysis per instrument? 

ACTION: List date, time, instrument ID, and sample 
analysis for which no associated GC/MS 
tuning data are available . 

DATE TIME INSTRUMENT 

ACTION: If lab cannot provide missing data, reject 
(

11 R11
) all data generated outside an accep­

table twelve hour calibration interval. 

l.....l_ __ 

l.....l_ __ 

l.....l_ __ 

SAMPLE NUMBERS 
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7.4 Have the ion abundances been normalized to 
m/z 95? 

ACTION: If mass assignment is in error, qualify 
all associated data as unusable (R) . 

7.5 Have the ion abundance criteria been met for 

YES NO N/A 

.Ll __ 

each instrument used? .Ll ____ __ 

ACTION: List all data which do not meet ion 
abundance criteria (attach a separate sheet) 

ACTION : If ion abundance criteria are not met, the 
Region II TPO must be notified . 

7 . 6 Are there any transcription/calculation errors 
between mass lists and Form Vs? (Check at 
least two values but if errors are found, 
check more . ) ___ .Ll __ _ 

7 . 7 Have the appropriate number of significant 
figures (two) been reported? .Ll ____ __ 

ACTION : If large errors exist, call lab for 
e x planation/resubmittal, make necessary 
correct ions and document effect in data 
assessments. 

7 . 8 Is the spectrum of the mass calibration 
compound acceptable? 

ACTION: Use professional judgement to determine 
whether associated data should be accepted, 
qualified, or rejected .. 

.Ll __ 

8.0 Target Compound List (TCL) Analytes (Form I LCV) 

8 . 1 Are the Organic Analysis Data Sheets (Form I LCV) 
present with required header information on 
each page , for each of the following : 

a . Samples and/or fractions as appropriate? .Ll 

b . 

c . 

Laboratory Control Samples? 

Blanks? 

.Ll 

.Ll 
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8.2 Are the VOA Reconstructed Ion Chromatograms, 
the mass spectra for the identified compounds, 
and the data system printouts (Quant Reports) 
included in the sample package for each of 
the following: 

YES NO N/A 

a. Samples and/or fractions as appropriate? l_l 

b. Laboratory Control Samples? 

c. Blanks? 

ACTION: If any data are missing, take action 
specified in 3.2 above. 

8.3 Are the response factors shown in the Quant 
Report? 

8.4 Is chromatographic performance acceptable 
with respect to: 

Baseline stability? 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 

Other: 

ACTION: Use professional judgement to determine 
the acceptability of the data. 

8.5 Are the lab-generated standard mass spectra 
of the identified VOA compounds present for 
each sample? 

l_l 

l_l 

l_l __ 

l_l 

l_l 

l_l 

l_l 

l_l 

ACTION: If any mass spectra are missing, take action 
specified in 3.2 above. If lab does not 
generate their own standard spectra, make 
note in data assessment - 11 Contract 
Problems/Non-Compliance 11

• 
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YES NO N/A 

8.6 Is the RRT of each reported compound within 
0 . 06 RRT units of the standard RRT in the 
continuing calibration? l_l ____ __ 

8.7 Are all ions present in the standard mass 
spectrum at a relative intensity greater than 
25% also present in the sample mass spectrum? l_l ____ __ 

8.8 Do sample and standard relative ion 
intensities agree within 20%? l_l __ 

ACTION : Use professional judgement to determine 
acceptability of data . If it is determined 
that incorrect identifications were made, 
all such data should be rejected (R), 
flagged "N" (presumptive evidence of the 
presence of the compound) or changed to not 
detected (U) at the calculated detection 
limit. In order to be positively identified, 
the data must comply with the criteria listed 
in the SOW page VOA D-32, section 21. 

ACTION : When sample carry-over is a possibility, pro­
fessional judgement should be used to determine 
if instrument cross-contamination has affected 
any positive compound identification . 

9.0 Tentatively Identified Compounds (TIC) 

9.1 Are all Tentatively Identified Compound Forms 
(Form I LCV-TIC) present? Do listed TICs 
include scan number or retention time, 
estimated concentration and "JN" qualifier? l_l ____ __ 

9.2 Are the mass spectra for the tentatively 
identified compounds and associated "best 
match" spectra included in the sample package 
for each of the following: 

a. Samples and/or fractions as appropriate? l_l 

b. Blanks? 

ACTION: If any TIC data are missing, take action 
specified in 3.2 above . 

l_l 
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YES NO N/A 

ACTION : Add "JN" qualifier if missing . 

9 . 3 Are any TCL compounds (from any fraction) 
listed as TIC compounds (example : 1,2-dimethyl­
benzene is xylene- a VOA TCL analyte - and 
should not be reported as a TIC)? l._l_ 

ACTION : Flag with "R" any TCL compound listed 
as a TIC . 

9 . 4 Are all ions present in the reference mass 
spectrum with a relative intensity greater 
than 25% also present in the sample mass 
spectrum? 

9.5 Do TIC and "best match" standard relative 
ion intensities agree within 20%? 

ACTION : Use professional judgement to determine 
acceptability of TIC identifications . If 
it is determined that an incorrect iden­
tification was made, change its identifica-
tion to "unknown" or to some less specific 
i dentification (example : "C3 substituted 
benzene") as appropriate . Also, when a 

l._l_ 

l._l_-

compound is not found in any blank, but is 
detected in a sample and is a suspected arti­
fact of a common laboratory contaminant, the 
result should be qualified as unusable (R) . (i . e . 
Common Lab Contaminants : C02 (M/E 44), Siloxanes 
(M/E 73) Hexane, Aldol Condensation Products, 
Solvent Preservatives, and related by products -
see Functional Guidelines for more guidance) . 

10 . 0 Compound Ouantitation and Reported Detection Limits 

10.1 Are there any transcription/calculation 
errors in Form I results? Check at least two 
positive values . Verify that the correct 
internal standard, quantitation ion, and RRF 
were used to calculate Form I result . Were 
any errors found? _l._l_ 
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10.2 Are the CRQLs adjusted to reflect 
sample dilutions? 

ACTION: If errors are large, call lab for 
explanation/resubmittal, make.any necessary 
corrections and note errors under 
"Conclusions". 

ACTION : When a sample is analyzed at more than one 
dilution, the lowest CRQLs are used (unless 

YES NO N/A 

l._j_--

a QC exceedance dictates the use of the 
higher CRQL data from the diluted sample 
analysis) . Replace concentrations that 
exceed the calibration range in the original 
analysis by crossing out the "E" and its 
associated value on the original Form I and 
substituting the data from the analysis of 
the diluted sample. Specify which Form I is 
to be used, then draw a red "X" across the 
entire page of all Form I's that should not 
be used, including any in the summary package . 

Standards Data (GC/MS) 

11.1 Are the Reconstructed Ion Chromatograms, 
and data system printouts (Quant . Reports) 
present for initial and continuing 
calibration? l._j_--

ACTION : If any calibration standard data are 
missing, take action specified in 3 . 2 above. 

GC/MS Initial Calibration (Form VI) 

12.1 Are the Initial Calibration Forms (Form VI 
LCV) present and complete for the volatile 
fraction at concentrations of 1, 2, 5, 10, 
and 25 ug/1? 

ACTION : If any calibration standard forms are 
missing, take action specified in 3 . 2 
above . 

l._j_--
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12 . 2 Are response factors stable for VOA ' s 
over the concentration range of the 
calibration (%Relative Standard Deviation 
(%RSD) <30.0%)? 

ACTION : Circle all outliers in red . 

NOTE: Although~ Low Cone . VOA compounds have a 
minimum RRF and no maximum %RSD, the 
technical criteria are the same for all 
analytes. 

ACTION : If %RSD > 30 . 0%, qualify associated 
positive results for that analyte "J" 
and non-detects using professional 
judgement . When RSD > 90%, flag all 
non-detects for that analyte R (unusable) 

NOTE : Analytes previously qualified "U" for 
blank contamination are still considered 
as "hits" when qualifying for initial 
calibration criteria. 

YES NO N/A 

l___l __ 

12 . 3 Are the RRFs above 0 . 05? ..Ll ____ __ 

Action : Circle all outliers in red. 

Action : If any RRF values are < 0 . 05, qualify 
associated non-detects (R) and flag 
associated positive data as estimated (J) . 

12.4 Are there any transcription/calculation 
errors in the reporting of average response 
factors (RRF) or %RSD? (Check at least 2 
values, but if errors are found, check more.) ___ ..Ll __ _ 

GC/MS Continuing Calibration (Form VII LCV) 

13.1 Are the Continuing Calibration Forms 
(Form VII LCV) present and complete 
for the volatile fraction? 

13 . 2 Has a continuing calibration standard 
been analyzed for every twelve hours of 
sample analysis per instrument? 

..Ll __ 

..Ll __ 
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YES NO N/A 

ACTION: List below all sample analyses that were 
not within twelve hours of the previous 
continuing calibration analysis. 

ACTION: If any forms are missing or no continuing 
calibration standard has been analyzed 
within twelve hours of every sample 
analysis, call lab for explanation/ 
resubmittal. If continuing calibration 
data are not available, flag all 
associated sample data as unusable ( "R") 

13.3 Do any volatile compounds have a% Difference 
(% D) between the initial and continuing 

RRF which exceeds the ± 30% criteria? 

ACTION: Circle all outliers in red . 

ACTION : Qualify both positive results and non-detects 
for the outlier compound(s) as estimated "J". 
When % D is above 90%, reject all non-detects 
for that analyte (R) as unusable. 

l._l_ 

13.4 Do any volatile compounds have a RRF <0 . 05? l._l ____ __ 

ACTION:Circle all outliers in red . 

ACTION : If the RRF <0 . 05, qualify associated non­
detects as unusable (R) and associated 
positive values as estimated "J". 

13.5 Are there any transcription/calculation 
errors in the reporting of average response 
factors (RRF) or %difference (%D) between 
initial and continuing RRFs? (Check at least 
two values but if errors are found, check 
more.) ___ l._l __ _ 

ACTION: If errors are large, call lab for 
explanation/resubmittal, make any 
necessary corrections and note errors 
under "Conclusions". 
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Internal Standard (Form VIII LCV) 

14.1 Are the internal standard areas (Form VIII 
LCV) of every sample and blank within the 
upper and lower limits (±40%) for each 
continuing calibration? 

ACTION: List all the outliers below. 

Sample # Internal Std Area Lower Limit 

YES NO N/A 

l.._l_-

Upper Limit 

ACTION: 1 . If the internal standard area count is 
outside the upper or lower limit, flag 
with "J" all positive results 
quantitated with this internal standard . 

2. 

3 . 

Non-detects associated with IS area 
counts > 40% should not be qualified. 

If IS area is below the lower limit 
(< 40%), qualify all associated non­
detects (U values) "J". If extremely 
low area counts are reported, (< 20%) 
or if performance exhibits a major, 
abrupt drop off, flag all associated 
non-detects as unusable ("R"). 

14.2 Are the retention times of the internal 
standards within 20 seconds of the 
associated calibration standard? 

ACTION: Professional judgement should be used to 
qualify data if the retention times differ 
by more than 20 seconds. 

l.._l_-
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Field Duplicates 

15 . 1 Were any field duplicates submitted for 
Low Cone . VOA analysis? 

ACTION: Compare the reported results for field 
duplicates and calculate the relative 
percent difference. 

ACTION : Any gross variation between duplicate 

YES NO N/A 

l.__l--

results must be addressed in the reviewer 
narrative . However, if large differences 
exist, identification of field duplicates 
should be confirmed by contacting the sampler. 
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PART B: BNA ANALYSES 

1 . 0 Traffic Reports and Laboratory Narrative 

1.1 Are the Traffic Report Forms present for 
all samples? 

ACTION : If no, contact lab for replacement of 
missing or illegible copies . 

1 . 2 Do the Traffic Reports or Lab Narrative 
indicate any problems with sample receipt, 
condition of samples, analytical problems 
or special notations affecting the quality 
of the data? 

ACTION : If samples were not iced upon receipt at 
the laboratory, flag all positive results 
11 J 11 and all non-detects 11 UJ 11

• 

2 . 0 Holding Times 

2 . 1 Have any BNA technical holding times, 
determined from date of collection to date 
of extraction, been exceeded? 

Continuous liquid-liquid extraction of 
samples for BNA analysis must be started 
within seven days of the date of collection . 
Extracts must be analyzed within 40 days of 
the date of extraction. 

Sample 
ID 

Table of Holding Time Violations 

Date 
Sampled 

(See Traffic Report) 
Date Lab Date 
Received Ex tracted 

YES NO N/A 

- .l__l-

- .l__l-

Date 
Analyzed 
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YES NO N/A 

ACTION: If technical holding times are exceeded, flag all 
positive results as estimated ("J") and sample 
quantitation limits as estimated ("UJ"), and 
document in the narrative that hoiding times were 
exceeded. If analyses were done more than 14 days 
beyond holding time, either on the first analysis 
or upon reanalysis, the reviewer must use profes­
sional judgement to determine the reliability of 
the data and the effects of additional storage on 
the sample results. At a minimum, all results 
should be qualified "J", but the reviewer may 
determine that non-detect data are unusable ( "R") 
If holding times are exceeded by more than 28 days, 
all non-detect data are unusable (R) . 

3.0 Surrogate Recovery (Form II LCSV) 

3.1 Are the Low Cone. Semivolatile Surrogate 
Recovery Summaries (Form II LCSV) present? l_l ____ __ 

3.2 Are all the semivolatile samples in each SDG 
listed on the proper Surrogate Recovery 
Form(s)? l_l ____ __ 

ACTION: Call lab for explanation/resubmittals . 
If missing deliverables are unavailable, 
document effect in data assessments. 

3.3 Were outliers marked correctly with an 
asterisk? 

ACTION: Circle all outliers in red. 

3.4 Were two or more base-neutral OR acid 
surrogate racoveries out of specification 
for any sample or method blank? 

If yes, were samples reanalyzed? 

Were method blanks reanalyzed? 

l_l __ 

l_l 

l_l 

l_l 
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ACTION : If all BNA surrogate recoveries are >10% 
but two within the base-neutral or acid 
fraction do not meet SOW specifications 
for the affected fraction only (i . e . 
base-neutral or acid compounds) : 

1. Flag all positive results as estimated 
( "J") . 

YES NO N/A 

2 . Flag all non-detects as estimated 
detection limits ("UJ") when recoveries 
are less than the lower acceptance limit . 

3. If recoveries are greater than the upper 
acceptance limit, do not qualify non-detects . 

If any base-neutral or acid surrogate has a 
recovery of <10% : 

1 . Positive results for the fraction with 
<10% surrogate recovery are qualified 
with "J" . 

2 . Non-detects for that fraction should be 
qualified as unusable (R) 

Professional judgement should be used to 
qualify data that have method blank surrogate 
recoveries out of specification in both 
original and reanalyses . Check the internal 
standard areas . 

3.5 Are there any transcription/calculation 
errors between raw data and Form II? 

ACTION : If large errors exist, call lab for 
e xplanation/resubmittal, make any 
necessary corrections and document 
effect in data assessments. 

4 . 0 Laboratory Control Sample (Form III LCSV) 

4 . 1 Is the Semivolatile Laboratory Control Sample 

_ _Ll_ 

(LCS) Recovery Form (Form III LCSV) present? _Ll ____ __ 
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4.2 Was the LCS analyzed at the required fre­
quency (once per SDG, or every 20 samples)? 

ACTION: If any LCS data are missing, take the 
action specified in 3 . 2 above. 

YES NO N/A 

l_j_ __ 

4.3 How many Low Cone. Semivolatile LCS recoveries are 
outside QC limits? 

Low Cone . Water 

out of 15 

ACTION : If the LCS recovery is greater than the QC-limit, 
provided on Form III LCSV (140%), positive results 

should be flagged "J" for the affected compound(s) 

If the mass spectral criteria are met but the LCS 
recovery is less than 60%, then the associated 
detected target compounds should be flagged "J". 
Associated non-detected target compounds should be 
flagged "R" . 

If 25 % of the analyte recoveries are below QC-limits 
qualify all associated positive sample data as "J" and 

non-detects "R". 

I£ two or more analytes show recoveries of < 10% all 
associated positive sample data as "J" and 

non-detects "R". 

It should be noted for TPO action if a laboratory fails to 
analyze an LCS with each SDG, or if a laboratory consistently 

fails to generate acceptable LCS recoveries . 

5.0 Blanks (Form IV LCSV) 

5.1 Is the Method Blank Summary Form 
(Form IV LCSV) present? l_j_ __ 
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5 . 2 Frequency of Analysis: 

For the analysis of Low Cone . Semivolatile 
TCL compounds, has a method blank been 
reported per 20 samples and for each 
extraction batch? 

5 . 3 Has a Low Cone. Semivolatile method blank 
been analyzed for each GC/MS system used? 
(See SOW page SV D-34, section 26.2 . 2) 

YES NO N/A 

~--

~--

ACTION: If any method blank data are missing , call 
lab for explanation/resubmittal . If method 
blank data are not available, reject (R) all 
associated positive data . However, using 
professional judgement, the data reviewer 
may substitute field blank data for missing 
method blank data. 

5 . 4 Chromatography : review the blank raw data -
chromatograms (RICs) , quant reports or data 
system printouts and spectra . 

Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
BNAs? ~ ____ __ 

ACTION : Use professional judgement to determine 
the effect on the data . 

6 . 0 Contamination 

Note : "Water blanks", "drill. blanks" and 
"distilled water blanks" are validated like 
any other sample and are not used to qualify 
the data . Do not confuse them with the 
other QC blanks discussed below . 

6 . 1 Do any method blanks have positive results 
(TCL and/or TIC) for Low Cone . semivolatiles? 

When applied as described below, the contaminant 
concentration in these blanks are multiplied by 
the sample dilution factor . ~ __ _ 
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YES NO N/A 

6.2 Do any field/rinse blanks have positive Low 
Cone . Semivolatile results (TCL and/or TIC)? ___ l_l __ _ 

ACTION: Prepare a list of the samples associated 
with each of the contaminated blanks. 
(Attach a separate sheet . ) 

Note: All field blank results associated with 
a particular group of samples (may exceed 
one per case) must be used to qualify 
data. Blanks may not be qualified because 
of contamination in another blank. Field 
blanks must be qualified for surrogate, 
spectral, instrument performance or 
calibration QC problems. 

ACTION: Follow the directions in the table below 
to qualify TCL results due to contamination. 
Use the largest value from all the associated 
blanks . If gross contamination exists, all 
data in the associated samples should be 
qualified as unusable (R) . 

Sample cone > CRQL 
but < lOx blank 

Sample cone <CRQL & 
is < lOx blank value 

Common Phthalate Esters 

Flag sample result 
with a "U"; 

Sample cone > CRQL 
but < 5x blank 

Other Contaminants 
Flag sample result 
with a "U"; 

Report CRQL & 
qualify 11 U11 

Sample cone < CRQL & 
is < 5x blank value 

Report CRQL & 
qualify "U" 

Sample cone > CRQL 
value & > lOx blank 

No qualification 
is needed 

Sample cone > CRQL 
value & >5 blank value 

No qualification 
is needed 

NOTE: Analytes qualified "U" for blank contamination 
are still considered as "hits" when qualifying 
for calibration criteria . 
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ACTION : For TIC compounds, if the concentration in 
the sample is less than five times the 
concentration in the most contaminated 
associated blank, flag the sample data 
"R" (unusable) . 

6.3 Are there field/rinse/equipment blanks 
associated with every sample? 

ACTION : Note in data assessment that there is 
no associated field/rinse/equipment 
blank . Exception : samples taken from 
a drinking water tap do not have 
associated field blanks . 

YES NO N/A 

l._l_--

7 . 0 GC/MS Instrument Performance Check (Form V LCSV) 

7.1 Are the GC/MS Instrument Performance 
Check Forms (Form V LCSV) present for 
Decafluorotriphenylphosphine (DFTPP)? 

7 . 2 Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the DFTPP 
provided for each twelve hour shift? 

7.3 Has an instrument performance check 
solution been analyzed for every twelve 
hours of sample analysis per instrument? 

ACTION : List date, time, instrument ID and sample 
analyses for which no associated GC/MS 
tuning data are available. 

l._l_--

l._l_--

l._l_--

DATE TIME INSTRUMENT SAMPLE NUMBERS 

ACTION : If lab cannot provide missing data, 
reject ("R") all data generated outside 
an acceptable twelve hour calibration 
interval . 
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7 . 4 Have the ion abundances been normalized 
to m/z 198? 

ACTION : If mass assignment is in error, flag all 
associated sample data as unusable (R) 

7.5 Have the ion abundance criteria been met 
for each instrument used? 

ACTION : If ion abundance criteria are not met, the 
Region II TPO must be notified . 

7.6 Are there any transcription/calculation 
errors between mass lists and Form Vs? 
(Check at least two values but if errors 
are found, check more . ) 

7 . 7 Have the appropriate number of significant 
figures (two) been reported? 

ACTION : If large errors e x ist, call lab for 
explanation/resubmittal, make necessary 
corrections and document effect in data 
assessments . 

7 . 8 Is the spectrum of the mass calibration 
compound acceptable? 

ACTION : Use professional judgement to determine 
whether associated data should be accepted , 
qualified, or rejected. 

YES NO N/A 

_Lj_--

_Lj_--

- _Lj_-

_Lj_--

_Lj_--

8 . 0 Target Compound List (TCL) Analytes (Form I LCSV) 

8 . 1 Are the Organic Analysis Data Sheets (Form I 
LCSV-1 , 2) present with required header 
information on each page, for each of the 
following: 

a . Samples and/or fractions as appropriate? _Lj_ 

b . 

c . 

Laboratory Control Sample(s)? 

Blanks? 

_Lj_ 

_Lj_ 
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8 .2 Are the Low Cone . Semivolatile Reconstructed 
Ion Chromatograms, the mass spectra for the 
identified compounds, and the data system 
printouts {Quant Reports) included in the 
sample package for each of the following: 

YES NO N/A 

a . Samples and/or fractions as appropriate? l_l 

b. Laboratory Control Sample(s)? 

c . Blanks 

ACTION : If any data are missing, take action 
specified in 3 . 2 above . 

8 . 3 Are the response factors shown in the Quant 
Report? 

8 . 4 Is chromatographic performance acceptable with 
respect to : 

Baseline stability? 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 

Other: ____________________________ ___ 

ACTION : Use professional judgement to determine 
the acceptability of the data . 

8 . 5 Are the lab-generated standard mass spectra of 
identified Low Cone . Semivolatile compounds 
present for each sample? l_l 

ACTION: If any mass spectra are missing, take 
action specified in 3 . 2 above . If lab 
does not generate their own standard 
spectra, make note in "Contract Problems/ 
Non-Compliance" . If spectra are missing, 
reject all positive data . 
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8 . 6 Is the RRT of each reported compound 
within 0.06 RRT units of the standard 

YES NO N/A 

RRT in the continuing calibration? l_l ____ __ 

8 . 7 Are all ions present in the standard mass 
spectrum at a relative intensity greater than 
25% also present in the sample mass spectrum? l_l ____ __ 

8.8 Do sample and standard relative ion 
intensities agree within 20%? 

ACTION: Use professional judgement to determine 
acceptability of data. If it is determined 
that incorrect identifications were made, 

l_l __ 

all such data should be rejected (R), flagged 
"N" (Presumptive evidence of the presence of 
the compound) or changed to not detected (U) 
at the calculated detection limit. In order 
to be positively identified, the data must 
comply with the criteria listed in SOW page 
SV D-27, section 20 . 

ACTION: When sample carry-over is a possibility, 
professional judgement should be used to 
determine if instrument cross-contamination 
has affected any positive compound identification. 

9 . 0 Tentatively Identified Compounds (TIC) 

9.1 Are all Tentatively Identified Compound Forms 
(Form I, Part B) present; and do listed TICs 
include scan number or retention time, 
estimated concentration and "JN" qualifier? l_l ____ __ 

9.2 Are the mass spectra for the tentatively 
identified compounds and associated "best 
match" spectra included in the sample package 
for each of the following : 

a. Samples and/or fractions as appropriate? l_l 

b. Blanks? 
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ACTION: If any TIC data are missing, take action 
specified in 3.2 above. 

ACTION: Add "JN" qualifier if missing. 

9.3 Are any TCL compounds (from any fraction) 
listed as TIC compounds (example: 1,2-
dimethylbenzene is xylene a VOA TCL 
and should not be reported as a TIC)? 

ACTION : Flag with "R" any TCL compound listed as 
a TIC. 

9 . 4 Are all ions present in the reference 
mass spectrum with a relative intensity 
greater than 25% also present in the 
sample mass spectrum? 

9.5 Do TIC and "best match" standard relative 
ion intensities agree within 20%? 

ACTION : Use professional judgement to determine 
acceptability of TIC identifications. If 
it is determined that an incorrect 
identification was made, change 
identification to "unknown" or to some 
less specific identification (example: 
"C3 substituted benzene") as appropriate. 

Also, when a compound is not found in any 
blank, but is a suspected artifact of a 
common laboratory contaminant, the result 
should be qualified as. unusable (R) . 

YES NO N/A 

_ _Ll_ 

_Ll __ 

_Ll __ 

Compound Ouantitation and Reported Detection Limits 

10.1 Are there any transcription/calculation 
errors in Form I results? Check at least 
two positive values . Verify that the 
correct internal standard, quantitation 
ion, and RRF were used to calculate 
Form I result. Were any errors found? _ _Ll_ 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page : 30 of 51 
Date : August, 1992 
Revision : 1 

YES NO N/A 

10.2 Are the CRQLs adjusted to reflect 
sample dilutions? _Ll __ 

ACTION: If errors are large, call lab for 
explanation/resubmittal, make any necessary 
corrections and document effect in data 
assessments. 

ACTION : When a sample is analyzed at more than one 
dilution, the lowest CRQLs are used (unless 
a QC exceedance dictates the use of the 
higher CRQL data from the diluted sample 
analysis) . Replace concentrations that 
e x ceed the calibration range in the original 
analysis by crossing out the "E" and it•s 
associated value on the original Form I and 
substituting the data from the analysis of 
the diluted sample . Specify which Form I 
is to be used, then draw a red " X" across 
the entire page of all Form I•s that should 
not be used, including any in the summary 
package . 

11 . 0 Standards Data (GC/MS) 

12 . 0 

11 . 1 Are the Reconstructed Ion Chromatograms, and data 
system printouts (Quant , Reports) present 
for initial and continuing calibration? Ll 

ACTION : If any calibration standard data are missing, 
take action specified in 3 . 2 above . 

GC/MS Initial Calibration (Form VI LCSV) 

12 . 1 Are the Initial Calibration Forms 
(Form VI LCSV-1,2) present and complete 
for the Low Cone. Semivolatile fraction at 
concentrations of 5 , 10, 20, 50 and 80 ug/1? _Ll ____ __ 

ACTION : If any calibration standard forms are 
missing, take action specified in 3 . 2 
above . 
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GC/MS Continuing Calibration (Form VII LCSV) 

13 . 1 Are the Continuing Calibration Forms 
(Form VII LCSV-1 , 2) present and complete 
for the semivolatile fraction? 

13 . 2 Has a continuing calibration standard 
been analyzed for every twelve hours of 
sample analysis per instrument? 

ACTION : List below all sample analyses that were 
not within twelve hours of a continuing 
calibration analysis for each instrument 
used . 

ACTION : If any forms are missing or no continuing 
calibration standard has been analyzed 
within twelve hours of every sample 
analysis, call lab for explanation/ 
resubmittal. If continuing calibration 
data are not available, flag all 
associated sample data as unusable ("R") 

13 . 3 Do any semivolatile compounds have a 
% Difference (% D) between the initial and 
continuing RRF which exceeds the ± 25 . 0% 
criteria? 

ACTION : Circle all outliers in red . 

ACTION : Qualify both positive results and non ­
detects for the outlier compound(s) as 
estimated (J) . When %D is > 90%, reject 
all non-detects for that analyte (R) 
unusable. 

13 . 4 Do any semivolatile compounds have a 
RRF <0 . 05? 

ACTION : Circle all outliers in red . 

YES NO N/A 

l_l __ 

l_l __ 

_l_l_ 

_l_l_ 
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ACTION: If RRF <0.05, qualify as unusable (R) 
associated non-detects and "J" associated 
positive values. 

13 . 5 Are there any transcription/calculation errors 
in the reporting of average response factors 
(RRF) or % difference (%D) between initial and 
continuing RRFs? (Check at least two values 
but if errors are found, check more) . 

ACTION: If errors are large, call lab for 
explanation/resubmittal, make any necessary 
corrections and document the effect in data 
assessments. 

Internal Standards (Form VIII LCSV) 

14.1 Are the Internal Standard Area and RT Summary 
Forms (Form VIII LCSV-1,2) present and 

YES NO N/A 

complete for the semivolatile fraction? l_l ____ __ 

14.2 Are the internal standard areas for every 
sample and blank within the upper and lower 
limits {-50% to +100%) for each continuing 
calibration? 

ACTION: List all the outliers below . 

l_l __ 

Sample # Internal Std Area Lower Limit Upper Limit 

ACTION : 1. If the internal standard area count 
is outside the upper or lower limit, 
flag with "J" all positive results 
and non-detects (U values) quantitated 
with this internal standard. 

2. Non-detects associated with IS areas 
> 100% should not be qualified. 
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3 . If the IS area is below the lower limit 
(<50%), qualify all associated non­
detects (U-values) "J". If extremely low 
area counts are reported (<25%) or if 
performance exhibits a major abrupt drop 
off, flag all associated non-detects as 
unusable (R) . 

14.3 Are the retention times of the internal 
standards within 20 seconds of the 
associated calibration standard? 

ACTION : Professional judgement should be used to 
qualify data if the retention times differ 
by more than 20 seconds . 

Field Duplicates 

15 . 1 Were any field duplicates submitted for Low 
Cone . Semivolatile analysis? 

ACTION: Compare the reported results for field 
duplicates and calculate the relative 
percent difference . 

YES NO N/A 

l......l_ __ 

l......l __ 

ACTION : Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative . However, if large differences 
exist, identification of field duplicates 
should be confirmed by contacting the sampler . 
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YES NO N/A 

PART C: PESTICIDE/AROCLOR ANALYSIS 

.1.0 Traffic Reports and Laboratory Narrative 

1.1 Are Traffic Report Forms present for all 
samples? l_l __ 

ACTION: If no, contact lab for replacement of 
missing or illegible copies. 

1 . 2 Do the Traffic Reports or SDG Narrative 
indicate any problems with sample receipt, 
condition of the samples, analytical 
problems or special circumstances affecting 
the quality of the data? _l_l_ 

ACTION: If samples were not iced upon receipt at 
the laboratory, flag all positive results 
"J" and all non-detects "UJ" . 

1 . 3 Were the sample pHs measured and recorded ? 
If the sample had to be neutralized, then 
the initial and final pH must be noted in SDG 
narrative (Pest-D29, LCW SOW) . 

ACTION : Check extraction log for pH, if adjustment 
was needed, it should be noted in narrative . 
If information is not available, ask lab 
for information\resubmittals . 

2 . 0 Holding Times 

2.1 Have any PEST/PCB technical holding times, 
determined from date of collection to date of 
extraction, been exceeded? 

Continuous liquid-liquid extraction of samples 
for Pesticide/Aroclor analysis must be started 
within 7 days of collection . 
Extracts must be analyzed within 40 days of 
extraction. 

l_l_ 
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ACTION : If technical holding times are exceeded, 
flag all positive results as estimated 
(J) and sample quantitation limits (UJ) 
and document in the narrative that holding 
times were exceeded . 

YES NO N/A 

If analyses were done more than 14 days 
beyond holding time, either on the first 
analysis or upon re-analysis, the reviewer 
must use professional judgement to determine 
the reliability of the data and the effects 
of additional storage on the sample results . 
At a minimum, all the data should at least 
be qualified "J", but the reviewer may 
determine that non-detects are unusable (R) 

3 . 0 Surrogate Recovery (Form II LCP) 

3 . 1 Are the Pest/Aroclor Surrogate Recovery 
Summaries (Form II LCP) present? 

ACTION: Call lab for explanation/resubmittals . 
If missing deliverables are unavailable, 
document effect in data assessments . 

3 . 2 Were outliers marked correctly with an 
asterisk? 

ACTION : Circle all outliers in red . 

3.3 Were surrogate recoveries of TCX or DCB 
outside of the contract specification for 
any sample or blank? (60-150%)? 

ACTION : No qualification is done if surrogates 
are diluted out . If recovery for both 
surrogates is below the contract limit, 
but above 10%, flag all results for that 
sample 'J" . If recovery is< 10% for 
either surrogate, qualify positive 
results 'J" and flag non-detects "R" . 
If recovery is above the contract advisory 
limits for both surrogates qualify positive 
values "J" . 

l_l __ 

l_l __ 

_l_l_ 
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YES NO N/A 

3 . 4 Were surrogate retention times (RT) within the 
windows established during the initial 3-point 
analysis of Individual Standard Mixture A? l_l 

ACTION : If the RT limits are not met, the 
analysis may be qualified unusable (R) 
for that sample on the basis of 
professional judgement . 

3 . 5 Are there any transcription/calculation 
errors between raw data and Form II? 

ACTION : If large errors exist, call lab for 
explanation/resubmittal. Make any 
necessary corrections and document 
effect in data assessments . 

4 . 0 Laboratory Control Sample (LCS) 

4.1 Is the Laboratory Control Sample (LCS) 
Recovery Form (Form III) present? 

4 . 2 Was the LCS analyzed at the required fre­
quency (once per SDG, or every 20 samples) 
for the Low Cone . Pest/Aroclor method? 

ACTION: If any LCS data are missing, take the 
action specified in 3 . 1 above . 

4 . 3 How many PEST spike recoveries are outside 
QC limits? 

Water 

out of 14 Total 

ACTION : Check calculations, surrogates, LCS 
solutions and instrument performance . 

_l_l_ 

l_l __ 

l_l __ 

ACTION: If the LCS recovery is greater than the QC-limit, 
provided on Form III LCP (140%) , positive results 
should be flagged 11 J 11 for the affected compound. 
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YES NO N/A 

ACTION: If LCS recovery is less than 60%, then the 
associated detected target compounds should be 
flagged 11 J 11

• Associated non-detected target 
compounds should be flagged 11 R 11

• 

ACTION : If 25 % of the analyte recoveries are below QC-limits 
qualify all associated positive sample data as 11 J 11 and 

non-detects 11 R 11
• 

ACTION : If two or more analytes show recoveries of < 10% all 
associated positive sample data as 11 J 11 and 
non-detects 11 R 11

• 

It should be noted for TPO action if a laboratory fails to 
analyze an LCS with each SDG, or if a laboratory consistently 

fails to generate acceptable LCS recoveries . The affected 
samples are those prepared and analyzed in SDG that 
correspond to LCS . 

5 . 0 Blanks (Form IV LCP) 

5 . 1 Is the Method Blank Summary (Form IV LCP) 
present? 

5 . 2 Frequency of Analysis: For the analysis of 
Pesticide/Aroclor TCL compounds, has a 
method blank been analyzed concurrently 
for each SDG or every 20 samples or each 
extraction batch, whichever is more 
frequent? 

ACTION : If any blank data are missing, take the 
action specified above in 3 . 1 . If blank 
data is not available, reject (R) all 
associated positive data . 

However, using professional judgement, 
the data reviewer may substitute field 
blank data for missing method blank data. 

L_l __ 

Ll __ 
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YES NO N/A 

5 . 3 A separate blank and Form IV should be present 
if sulfur clean-up was not performed on all of 
the samples in an extraction batch . Therefore 
some samples will be listed on two blank summary 
forms, once under method blank and once under 
sulfur clean-up blank (PCBLK) . Is this 
additional blank and Form IV present? l_l 

ACTION : If sulfur blank data and Form IV are missing, 
take the action specified in 3 . 1 above . 

5 . 4 Has a Pest/Aroclor instrument blank been analyzed 
at the beginning of every 12 hr . period 
following the initial calibration sequence 
(minimum contract requirement)? l_l ____ __ 

ACTION: If any blank data are missing, call lab 
for explanation/resubmittals . If missing 
deliverables are unavailable , document 
the effect in data assessments . 

5 . 5 Chromatography : review the blank raw data -
chromatograms, quant reports or data system 
printouts . 

Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
Pest/Aroclors? l_l ____ __ 

ACTION : Use professional judgement to determine 
the effect on the data . 

6 . 0 Contamination 

NOTE : "Water blanks", "distilled water blanks" 
and "drilling water blanks" are validated 
like any other sample and are not used to 
qualify the data . Do not confuse them with 
the other QC blanks discussed below . 

6.1 Do any method/instrument/cleanup blanks have 
positive results for Pest/Aroclors? When 
applied as described below, the contaminant 
concentration i n these blanks are multiplied 
by the sample dilution factor . ___ l_l __ _ 
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6 . 2 Do any field/rinse blanks have positive 
Pest/Aroclor results? 

ACTION : Prepare a list of the samples associated 
with each of the contaminated blanks. 
(Attach a separate sheet) 

YES NO N/A 

_l.._l_ 

NOTE : All field blank results associated to a 
particular group of samples (may e x ceed one 
per case or one per day) may be used to 
qualify data . Blanks may not be qualified 
because of contamination in another blank . 
Field blanks must be qualified for surrogate, 
or calibration QC problems . 

ACTION : Follow the directions in the table below to 
qualify TCL results due to contamination . Use 
the largest value from all the associated blanks . 

Sample cone > CRQL 
but < Sx blank 

Sample cone < CRQL & 
is < Sx blank value 

Sample cone > CRQL 
& > Sx blank value 

Flag sample result 
with a "U" ; 

Report CRQL & 
qualify "U" 

No qualification 
is needed 

NOTE : If gross blank contamination exists, 
all data in the associated samples 
should be qualified as unusable (R) . 

6 . 3 Are there field/rinse/equipment blanks 
associated with every sample? 

ACT I ON : Note in data assessment that there is no 
associated field/rinse/equipment blank . 
Exception : samples taken from a drinking 
water tap do not have associated field 
blanks . 

l.._l_-
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7.0 Calibration and GC Performance 

7.1 Are the following gas chromatograms and data 
systems printouts for both columns present 
for all samples, blanks? 

YES NO N/A 

a. peak resolution check l_l 

b. performance evaluation mixtures l_l 

c. aroclor 1016/1260 l_l 

d. aroclors 1221, 1232, 1242, 1248, 1254 l_l 

e . toxaphene 

f. low points individual mixtures A & B 

g. med points individual mixtures A & B 

h. high points individual mixtures A & B 

i. instrument blanks 

ACTION : If no, take action specified in 3 . 1 above. 

7.2 Are Forms VI LCP-1 - 3 present and complete 

l_l 

l_l 

l_l 

l_l 

l_l 

for each column and each analytical sequence? l_l ____ __ 

ACTION: If no, take action specified in 3.1 
above . 

7.3 Are there any transcription/calculation 
errors between raw data and Forms VI? 

ACTION: If large errors exist, call lab for 
explanation/resubmittal, make necessary 
corrections and document effect in data 
assessments. 

7.4 Do all standard retention times, including 
each pesticide in each level of Individual 
Mixtures A & B, fall within the windows 
established during the initial calibration 
analytical sequence? (For Initial Calibration 

_l_l_-

Standards, (Form VI LCP-1 - 3) .) l_l_ ____ __ 
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YES NO N/A 

ACTION: If no, all samples in the entire analytical 
sequence are potentially affected . Check to 
see if the chromatograms contain peaks within 
an expanded window surrounding the expected 
retention times . If no peaks are found 

7 . 5 

and the surrogates are visible, non-
detects are valid . If peaks are present 
and cannot be identified through pattern 
recognition or using a revised RT window, 
qualify all positive results and non-detects 
as unusable (R) . 

For Aroclors, RT may be outside the RT window, 
but the Aroclor may still be identified from 
the individual pattern . 

Are the linearity criteria for the initial 
analyses of Individual Standards A & B within 
limits for both columns? (% RSD must be < 20 . 0% 
for all analytes except for the 2 surrogates, 
which must not exceed 30 . 0 % RSD) . See Form VI 
LCP-2 . l_l 

ACTION : If no, qualify all associated positive 
results generated during the entire 
analytical sequence "J" and all non­
detects "UJ" . When RSD >90%, flag all 
non-detect results for that analyte 
unusable (R) . 

7 . 6 Is the resolution between any two adjacent 
peaks in the Resolution Check Mixture > 60 . 0% 
for both columns? (Form VI LCP-4) l_l ____ __ 

ACTION : If no, positive results for compounds 
that were not adequately resolved should 
be qualified "J" . Use professional 
judgement to determine if non-detects 
which elute in areas affected by co-
eluting peaks should be qualified "N" as 
presumptive evidence of presence or unusable (R) . 

7.7 Is Form VII LCP-4 filled out correctly? 
Elution order of compounds is different 
on each column . Was the percent resolution 
calculated correctly? l_l __ 
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YES NO N/A 

7.8 Is Form VII - LCP-1 present and complete for 
each Performance Evaluation Mixture analyzed 
during the analytical sequence for both 
columns? l_l ____ __ 

ACTION: If no, take action as specified in 
3 . 1 above. 

7.9 Has the individual %breakdown exceeded 20.0% 
on either column : l_l 

for 4,4' -DDT? 

for Endrin? 

Has the combined% breakdown for 4,4'- DDT/ 
Endrin exceeded 30 . 0% on either column 
(required in all instances) 

ACTION : 1. If any% breakdown has failed the 
QC criteria in either PEM in steps 
2 and 17 in the initial calibration 
sequence (p . D-25/Pest SOW LCW, 10 . 55) 
qualify all sample analyses in the 
entire analytical sequence as described 
below . 

_l_l_ 

2. If any % breakdown has failed the QC 
criteria in a PEM Verification calibration, 
review data beginning with the samples 
which followed the last in-control standard 
until the next acceptable PEM & qualify the 
data as described below . 

a. 4,4'-DDT Breakdown: If 4,4'-DDT breakdown 
is greater than 20.%: 

i . Qualify all positive results for DDT with 
"J". If DDT was not detected, but DDD and 
DDE are positive, then qualify the quan­
titation limit for DDT as unusable (R) . 

ii. Qualify positive results for DDD and/or 
DDE as presumptively present at an 
approximated quantity (NJ) . 
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b. Endrin Breakdown: If Endrin breakdown is 
greater than 20.0%: 

i. Qualify all positive results for Endrin 
with "J". If Endrin was not detected, 
but Endrin aldehyde and Endrin ketone 
are positive, then qualify the 
quantitation limit for Endrin as 
unusable (R) . 

YES NO N/A 

ii. Qualify positive results for Endrin 
ketone and Endrin aldehyde as 
presumptively present at an approximated 
quantity (NJ) . 

c. Combined Breakdown: If the combined 4,4'-DDT 
and Endrin breakdown is greater than 30.0%: 

i. Qualify all positive results for DDT and 
Endrin with "J". If Endrin was not 
detected, but Endrin aldehyde and Endrin 
ketone are positive, then qualify the 
quantitation limit for Endrin as unusable 
(R) . If DDT was not detected, but DDD 
and DDE are positive, the qualify the 
quantitation limit for DDT as unusable 
(R) . 

ii. Qualify positive results for Endrin 
ketone and Endrin aldehyde as 
presumptively present at an 
approximated quantity (NJ) . Qualify 
positive results for DDD and/or DDE 
as presumptively present at an 
approximated quantity ( "NJ") . 

7.10 Are the relative percent difference (RPD) 
values for all PEM analytes < 25.0% 
(Form VII LCP-1)? 

ACTION: If no, qualify all associated positive 
results generated during the analytical 
sequence "J" and sample quantitation 
limits "UJ" . 

_Lj_--
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NOTE: 

7 . 11 

If the failing PEM is part of the 
initial calibration, all samples are 
potentially affected . If the offending 
standard is a verification calibration, 
the associated samples are those which 
followed the last in-control standard 
until the next passing standard . 

Have all samples been injected within a 12 hr 
period beginning with the injection of an 

YES NO N/A 

Instrument Blank? l_l 

ACTION: If no, use professional judgement to 
determine the severity to the effect 
on data reliability . 

7.12 Is Form VII LCP-2 present and complete for 
each INDA and INDB Verification Calibration 
analyzed? l_l ___ _ __ 

ACTION : If no, take action specified in 3 . 1 above . 

7 . 13 Are there any transcription/calculation 
errors between raw data and Form VII LCP-2? ___ l_l __ _ 

ACTION : If large errors exists, call lab for 
explanation/resubmittal, make any necessary 
corrections and document effect in data 
assessments under "Conclusions" . 

7.14 Do all standard retention times for each INDA 
and INDB Verification Calibration fall within 
the windows established by the initial 
calibration sequence? 

ACTION : If no, beginning with the samples which 
followed the last in-control standard, 
check to see if the chromatograms contain 
peaks within an expanded window surrounding 
the expected retention times. If no peaks 
are found and the surrogates are visible, 
non-detects are valid . If peaks are present 
and cannot be identified through pattern 
recognition or using a revised RT window, 
qualify all positive results and non-detects 
as unusable (R) . 

7 . 15 Are RPD values for all verification 
calibration standard compounds < 25 . 0%? l_l __ 
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ACTION : If the RPD is >25 . 0% for the compound 
being quantitated, qualify all associated 
positive results "J" and non-detects "UJ" . 
The "associated samples" are those which 
followed the last in-control standard up 
to the next passing standard containing 
t he anal yte which failed the criteria. 
If the RPD is >90%, flag all non-detects 
for that analyte R (unusable) . 

8.0 Analytical Sequence Check (Form VIII LCP ) 

8 . 1 Is Form VIII LCP present and complete for 
each column and each period of analyses? 

ACTION : If no, take action specified in 3 . 1 above . 

8 . 2 Was the proper analytical sequence followed 
for each initial calibration and subsequent 

YES NO N/A 

_Ll __ 

analyses (see LCW SOW Pest pg . D-16 & D-24)? _Ll ____ __ 

ACTION : If no, use professional judgement to 
determine the severity of the effect 
on the data and qualify it accordingly . 
Generally, the effect is negligible 
unless the sequence was grossly altered 
or the calibration was also out of limits . 

8 . 3 Was a multi-component standard (Toxaphene 
or Aroclors) analyzed within 72 hours of a 
detected hit in a sample? 

This standard is for identification only . 
Quantitation for the Aroclors and Toxaphene 
is from the initial calibration . 

ACTION : Take action specified in 8 . 2 above . 

_Ll __ 
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YES NO N/A 

9.0 Cleanup Efficiency Verification (Form IX LCP) 

9 . 1 Is Form IX LCP present and complete for 
each lot of Florisil Cartridges used? 
(Florisil Cleanup is required for all 
Pest/Aroclor extracts . ) l......l_ __ 

ACTION : If no, take action specified in 3 . 1 above . 

9.2 

If data suggests that florisil cleanup 
was not performed, make note in "Contract 
Problems/Non-Compliance". 

Are all samples listed on the Pesticide 
Florisil Cartridge Check Form? l......l_ __ 

ACTION : If no, take act i on specified in 3 . 2 above . 

9.3 Are percent recoveries (% REC) of the pesticide 
and surrogate compounds used to check the 
efficiency of the cleanup procedures within 
QC limits ? 

80-120% for florisil cartridge check? 

ACTION : If %REC of one or two TCL compounds is below 
< 80%, qualify positive results "J" and 
quantitation limits "UJ" for these compounds . 

NOTE : 

If more than two compounds are below 80% 
recovery qualify all associated data, positive 
and negative with a "J" . 

If two or more have recovery of less than 10% 
all positive data should be qualified "J" and non­
detects should be qualified "R" . Use professional 
judgement to qualify positive results if recoveries 
are greater than the upper limit . 

Sample data should be evaluated for potential 
interferences if recovery of 2,4,5-trichloro­
phenol was > 5% in the Florisil Cartridge 
Performance Check analysis . Make note in 
Contract Problems/Non-Compliance section of 
reviewer narrative . 
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YES NO N/A 

Pesticide/Aroclor Identification 

10.1 Is Form X complete for every sample in which 
a pesticide or PCB was detected? l_l ____ __ 

ACTION: If no, take action specified in 3 ~ 1 above . 

10.2 Are there any transcription/calculation 
errors between raw data and Forms 6D, 6E, 
6F, 6G, 7D, 7E, 8D, 9A, lOA, lOB? 

ACTION: If large errors exist, call lab for 
explanation/resubmittal, make necessary 
corrections and note error under 
"Conclusions" . 

10.3 Are retention times (RT) of sample compounds 
within the established RT windows for both 

_l_l_ 

analyses? l_l ____ __ 

ACTION: Use professional judgement to qualify 

10.4 

positive results. Qualify as unusable 
(R) all positive results which were not 
confirmed by second GC column analysis . 
Also qualify as unusable (R) all positive 
results not meeting RT window unless 
associated standard compounds are similarly 
biased (see Functional Guidelines) . The 
reviewer should use professional judgement 
to assign an appropriate quantitation limit . 

Is the percent difference (% D) calculated 
for the positive sample results on the two 
GC columns < 25.0%? 

If %D is >25%, lab must flag reported results 
with the qualifier P . 

ACTION: If the reviewer finds neither column shows 
interference for the positive hits, the 
data should be flagged as follows : 

% Difference 
25-50 % 
50-90 % 
> 90 % 

Qualifier 
J 
JN 
R 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 
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NOTE: 

YES NO N/A 

The lower of the two values is reported 
on Form I. If using professional judgement, 
the reviewer determines that the higher 
result was more acceptable, the reviewer 
should replace the value and indicate the 
reason for the change in the data assessment. 

10 . 5 Check chromatograms for false ne.gati ves, 
especially the multiple peak compounds 
toxaphene and PCBs . Were there any false 
negatives? _ _Lj__ 

ACTION: Use professional judgement to decide 
if the compound should be reported. If 
the appropriate PCB standards were not 
analyzed, qualify the data unusable (R) 

11.0 Compound Ouantitation and Reported Detection Limits 

11 . 1 Are the Organic Analysis Data Sheets 
(Form 1 Pest) present with required header 
information for each of the following : 

a . samples? 

b . Method Blanks? 

c . Instrument Blanks? 

LJ. 

LJ. 

_Ll_ 

11 . 2 Are there any transcription/calculation 
errors in Form I results? Check at least 

NOTE: 

two positive values. Were any errors found? ___ LJ. __ _ 

Single-peak pesticide results can be 
checked for rough agreement between 
quantitative results obtained on the two 
GC columns. The reviewer should use 
professional judgement to decide whether a 
much larger concentration obtained on one 
column versus the other indicates the 
presence of an interfering compound . 



LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 

Page: 50 of 51 
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Revision: 1 

YES NO N/A 

If an interfering compound is indicated, 
the lower of the two values should be 
reported and qualified as presumptively 
present at an approximated quantity (NJ) 
This necessitates a determination of an 
estimated concentration on the 
confirmation column . The narrative should 
indicate that the presence of 
interferences has interfered with the 
evaluation of the second column 
confirmation . 

11.3 Are the CRQLs adjusted to reflect sample 
dilutions? 

ACTION : If errors are large, call lab for 
explanation/resubmittal, make any 
necessary corrections and document 
effect in data assessments . 

l._l_-

ACTION : When a sample is analyzed at more than one 
dilution, the lowest CRQLs are used (unless 
a QC exceedance dictates the use of the 
higher CRQL data from the diluted sample 
analysis) . Replace concentrations that 
exceed the calibration range in the original 
analysis by crossing out the 11 E 11 value on 
the original Form I and substituting it with 
data from the analysis of diluted sample. 
Specify which Form I is to be used, then 
draw a red 11 X11 across the entire page of all 
Form I's that should not be used, including 
any in the summary package . 

ACTION : Quantitation limits affected by large, 
off-scale peaks should be qualified as 
unusable (R) . If the interference is 
on-scale, the reviewer can provide an 
approximated quantitation limit (UJ) for 
each affected compound . 



12 . 0 

LOW CONCENTRATION WATER 
STANDARD OPERATING PROCEDURE 
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Revision: 1 

Chromatogram Quality 

12 . 1 Were baselines stable? 

12.2 Were any electropositive displacement 
(negative peaks) or unusual peaks seen? 

NOTE : Pesticide and Aroclor peaks, for standard 
and sample chromatograms must be visible 
(>10% of full scale) and well defined . 
If not the lab must be asked to resubmit 
expanded chromatograms . However the 
surrogate peaks should be always within 
the 100% range . 

YES NO N/A 

~--

-~-

ACTION : Address comments under "System Performance" 
of data assessment 

13 . 0 Field Duplicates 

13 . 1 Were any field duplicates submitted for 
Pest/Aroclor analysis? 

ACTION: Compare the reported results for field 
duplicates and calculate the relative 
percent difference . 

~--

ACTION : Any gross variation between field duplicate 
results must be addressed in the reviewer 
narrative . However, if large differences 
exist, identification of field duplicates 
should be confirmed by contacting the sampler . 
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Title: Evaluation of Metals Data for the 
contract Laboratory Pl:ogzam 

1. 0 Scope 

Page 1 of 34 

Date: Jan. 1992 
N\mi:ler: HW-2 
Revisia'l: ll 

1.1 '!his procedure is ClR)licable to inorganic data obtained fran cart:ractor 
laboratories worki..rg for Hazal:'dals waste Site CD'ltract Iaboratory 
Pt03tam (CIP) • 

1.2 '!be data validatia'l is based upcl'l analytical and quality assurance 
requirements specified in statement of Work (SCM) 3/90 • 

2. o Respons:i))ilitir - Data reviewers will c::x:mplete the followin; tasks as assigned by the 
Data Review Coordinator: 

2 .1. For a total reYiw: 

2 .1.1 Data Assessment - ''Tot', Reyi.,...Jmrmmies'' ,...klist Jm'P1"17 CA.1> • 
'!be reviewer 1IL1St ~ every questia'l Cl'l the dlecklist. 

2 .1. 2 Data Assessmant - Data Assr-nent H&rrativ. C!z?'n"17 A. 2) 
'!be aJ'lSW"er on the c::hecklist D'IJSt match the actia1 in the narrative 
(appen:tix A.2) and a1 Fonn I's. Do not use pencil to write the narrative. 

2. 1. 3 contract Non< "•liance - SIC) p-yrt f!m!!N11Y A. 3> 
'Ihis report is to be carpleted ally when a serious ocmtract violatia'l is 
encountered, or upon the request of the Data ValidatiCI'l Task M:ni.tor, or Technical 
Project Officer (Tro). Foxwam 5 <:q)ies: one eadl for internal files, 
appropriate Regional Tro, SCmple Management Office (sr«>} and last two addresses of 
Ma.ili.rg List for Data Reviewers (~ A.4). In other cases, all cont:rc.'"'t 
violations should be ~to the en:i of the Data Assessment Narrative (Sec. 
A.2.2). 

2.1.4.1 Appendix A.S 
Fill in the total rtmhtr of analytes analyzed by different analyses ani 
the number of analytes rejected or flagged as estimated due to oorrespondi.rg 
quality control criteria. Place an "X'' in boxes where analyses were net 
performed, or criteria do net ClR)ly. 

2.1.4.2 Appendix A.6 
Data reviewer is also required to fill ait Inorganic Regiooal Data Assessment 

_ fonn (Awendix A. 7) provided by EPA Headquarters. Codes listed Cl'l the form 
will be used to describe the Data Assessment SUnlnaty. 
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Revisia'l: 11 

2 .1. 5 . Data Review Ipq: It is :rec:xmDeJ'ded that eadl data reviewer shculd maintain a log of 
the reviews oc:mpleted to include: a. date of start of case review 

b. date of cxmpletia1 of case review 
c. site 

2. 1. 6 Telephone R.ecx)rd rm - the data revie-~er shculd enter the bare facts of 
i.nquicy, before initiatin;J any phone cxnversation with CIP laboratocy. 
After the case review has been CCI'Ipleted, mail white copy of Telf31Xlone 
Record Log to the laboratocy ani pink copy to SK:>. File yellow cx:py in 
the Teleptone Record IDg folder, and attad'l a xerax copy of the Tel~ 
Record Log to the CCI'Ipleted IBta Assessment Narrative (~ A.2). 

L • 1. 7 Forwarded Paperwork 

2. 1. 7 .1 Upon catpletia'l of review, the followin;J are to be fotwarded to the Regional 
SaJTple Control Center (RSCX:) located in the SUrveillance and Mcnitorin;J Branch: 
a. data package 
b. ~leted data assessment d1eckl.ist (~ A.l,original) 
c. SMJ Contract Carpliance 5creen.in:;J (<XS) 
d. Record of camunication (copy) . 
e. CLP Reanalysis Request/AR>raval. Record (original + 3 cxpies) 
f. Appendix A.6 (original). · 

2.1. 7.2 Forward 2 cxpies of cxmpleted IBta Assessment Narrative (Appendix A.2) 
alon;J with .2. cxpies of the Inorganic IBta Assessment Fonn (Appendix A.6) ani 
Tel~ Recxnd IDg 1 if any 1 : ale ead'l for af.P:rcpriate Regiaal TR:> 1 

ani the other cme to EPA D5L office in Ias Vegas. '1he addresses of Tros ani EPA 
office in Ias Vegas are given in Appendix A-4. 

2 . 1. 8 Filed Papel:wOl:tt - Upon oarpletion of review, the followin;J are to be filed 
within MMB files: 
a. '!'No cxpies of oc:.rrpleted IBta Assessment Narrative (Appendix A.2) ead'l carrying 

Appendix A. 6. 
b. Telei,Xlone Record IDg (copy) 
c. SM:> Report (copy Appendix A-3) 

- d. CLP Reanalysis Request/AR>raval. Record (copy) 
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Date: Jan. 1992 
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Each data package is dw:ked by a Rsqialal Simple o:a rLLol Qx)rdinatcr (PSSC) for 
CC~tpleteness. A data paclc:age is assumed to be cazplete when all the deliverables 
requi.re1 umer the m rtract are px :11t. If a data package is irmtplete, the RSSC 
wa.lld call the laboratory for missin:J dooment(s). If the laboratoey does net respord 
within a week, SM:> am Mm cxx:ardinatar of Raqiat II wUl be notified. 

4 • 0 Reiection of Dllt;a - All values detemined to be unaooept:able at the Inorganic Analysis 
Data Sheet (Form I) DllSt be lined aver with a red pencil. As seal as any review 
criteria causes data to be rejected, that data can be eliminated fran any further review 
or consideration. 

5 . o Acc:eptance criteria - In order that reviews be consistent am::n:J reviewers, acceptance 
criteria as stated in Appendix A.l (pages 4-25) shalld be used. Additional guidance 
can be found in the Natialal Inorganic F\mctialal Qrldelines of oct.c:iJer 1, 1989. 

~ - .J ml) contract; 9?!r?liAMt "<"""1m (00') - 'lhis is intended to aid reviewer in locating 
any problems, bath corrected and uncorrected. However, the validatiat shalld be carried 
out even if CXS is nat px sent. Resntm]ttals received fran laboratory in response to 
ccs must be used by the reviewer. 

7. o Request for Reanal.yllis - Data reviewers DL1St note all item; of ocntract non-o:~Tpliance 
within Data Assoosmpnt Narrative. If holdin:J times am sanple storage times have not been 
exceedei, TiO 1MY request reanalysis if item; of llCIHXIIpliance are critical to data 
assessment. Requert.s are to be made at "c::IP Re-Analysis Request/Approval Record". 

B. o Record of Q'=m1 caticm. - Provided by the Regional sanple Control eenter (RSCC) to 
iniicate whicn data packages have been reoeivei arxi are ready to be reviewed. 

9 . 0 Rounding off m"'?'r' - 'Ihe data reviewer will follow the stan;:)ard practice. 



Title: Evaluatioo of Metals D!ta for the 
Contract Laborat:cey Ptog:tam 
Appen::lix A.l: Data Assmment - Contract 
cat;>lianoe (Total Review) 

A.l.l COntract Qmpli'P9' Ss;zwnjm !F?rt (CX:S) -PI nt? 

N;TIC'fi: If no, cx:ntact RSCX:. 

M:TION: If no, request fran :RSCC. 

A. 1. 3 Trip Report - Present ani c:x:mplete? 

~Cfi: If no, ocntact :RSCC for trip report. 

A.l.4 sample Tra!fic P'P9rt- PI s nt? 

I..sgible? 

~ON: If no, request fran Reqialal. SCmple Cl:x'rtrol 
Center (:RSCC) • 

Page 4 of 34 

Date: Jan. 1992 
NUIIiJer: HW-2 
Revision: 11 

[_] 

[_] 

[_] 

[_] 

A.l. 5 cover Page - Present? [_] 

Is c:cver page properly filled in and signed by the lab 
manager or the manager's designee? · [_] 

~Cfi: If no, prepare Telepbcue Record I.cg, am 
contact laborat:cey. 

Do numbers of &m~ples CX)Liesp:::i d to J'UJlliJers on Record 
of carmmication? [_] 

Do sanple l'lUIIbe.rs on cr:Ner page agree with sanple 
ni.Dnbers an: 

(a) Traffic Report Sheet? 

(b) Fonn I's? 

~ON: If no for arrt of the al:xwe, oontact :RSCC for 
clarification. 

[_] 

[_] 



Title: Evaluation of Metals Data for the 
contract I.a.l:xlratcey PI ogzam 

Page 5 of 34 

Date: Jan. 1992 
NuJ!t)er: HW-2 

~ A.l: Data Assmrent - CCrltract 
catplianoe (Total Review) 

Rsvisia'l: 11 

----------------------------------------------------------------------------
A.l.6 Fotm I to IX 

A. 1. 6 . 1 Are all the Fonn I thraJgh Fo1m IX labela:l with: 

A.l. 6 . 2 

I.aboratcey name? [_] 

EPA sauple No.? [_] 

sa; No.? [_] 

o::t1U:act No.? [_] 

O:U:z&-'t units? [_] 

Matrix? [_] 

l\CTICif: If no for artt of the above, nate under 
OJntract Prcbl~lianoe sectia'l 
of the "Data Assessment Narrative". 

D::> any catp.Itation/transcriptia'l errors exceed 10\ of 
reported values a1 Fcx:ms I-IX tor: 

(K7l'E: Oleck all fozms against raw data.) 

(a) all analytes analyzed by ICP? 

(b) all analytes analyza:l by GFAA? 

(c) all analytes analyzed by AA Flame? 

(d) Mercury? 

(e) cyanide? 

l\CTICif: If yes, prepare Telephone IDg, ocntact 
laboratory for corrected data an::i 
correct errors with red pencil an::i initial. 

[_] 

[_) 

[_] 

[_) 

[_] 



Page 6 of 34 

Title: Eval.uatiat of Metals Data for the 
contract I.aboratoey Pl:ogzam 

Date: Jan. 1992 
Nt.mb!r: HW-2 

A.l. 7 

A.l. 7.1 

A.l. 7. 2 

A.l.7.3 

Apperdix A.1: Data Assessment - o::ntract 
Corcpliance .(Total Review) 

Raw Data 

Digestiat IDg* for flame AA/ICP (Fozm XIII) pz ant? 

Revisiat: 11 

[_) 

Digestiat Log for tumace M FoLm XIII pz : s I &t? [_) 

Distillation Log for mercury Form XIII pz sent? [_) 

Distillation Log for cyanides Form XIII pres m rt? [_] 

Are pH values (pH<2 for all metals, P£>12 for cyanide) 
present? [_ ] 

*Weights, dilutions an:i volumes used to obtain values. 

Percent solids calculatiat pz 1 It for soils/se:iliDerrts? [_) 

Are preparation dates pz i s ant at scmple preparatiat 
logsjbench sheets? [_) 

ICP 

Flame AA 

[_) 

[_] 

F\lmaoe M [_] 

MercuLy [_) 

cyanides [_) 

Are all raw data to SIJAX)rt all scmple analyses and 
QC operaticms present? 

Is:;ible? 

Pl:qlerly labeled? 

1Cl'ION: If no for any of the above questicn; 
in sections A.l.7.1 through A.l.7.3, 
write Tel~ Record Log an:i contact 
lal:xJratoey for resut::rni ttals. 

[_) 

[_] 

[_) 



Title: Eval.uatia1 of Metals for the CDltract 
laboratory Pl:tgLam 
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rate: Jan. 1992 
NlmiJer: HW-2 

Appendix A.1: Data AssesS"'P!lt - a::rrt:ract Revision: 11 

Cclti>liance (Total Review) 

A. 1. s Re1t1i m TiP'" - (aqueous and soil IIBDPl• ) 

A.l.8.2 

A.l.9 

A.l.9.1 

A.1.9.2 

(Examine scmple traffic u:p:ttts and digesticm,ldistlllation logs.) 

MeroJry analysis (28 days). • • • • ma:eec'ed'? 

cyanide distillation ( 14 days) • • • • • exoeeded'? 

other Metals analysis (6 months). • ew• ee~'? 

Hlm: Prepare a list of all sazzples and analytes for 
whidl holdin;J times have been eDo"?PPM1. Specify 
the 1'1\.Dlt)er of days fran date of collection to the date 
of preparaticn (fran raw data). Attadl to dlecklist. 

~Cif: If yes, reject (red-line) values less than 
Instrument Oetectia1 Limit (IOL) and flag 
as estimated (J) the values above IDL even 
though sanple(s) was prese%Ved properly. 

Is I=fl of aqueous scmples for: 
Metals Analysis >2'? 

Cyanides Analysis <U? 

ktion: I.f yes, flag the associated metals and cyanides 
data as estimated. 

Fo:cn I Crinal. Data> 

Are all Farm I • s pt: e s !!1 at and oarplete? 

~Cif: If no, prepare telepxx~ recxlrd log and OCI1tact 
laboratory for sutmittal. 

Are oorrect units (u;t/1 for waters and Dg/)cg for soils) 

[_] 

indicated en Form I • s? [_] 

Are soil sanple results for eadl parameter oorrected for 
percent solids? [_] 

Are all "less than IDL" values properly cxxled with ''U''? [_"] 

[_] 

[_] 

[_] 

[_.] 

[_] 



m; tle: EvaluatiCXl of Mstal.s Data for the 
CQntract I.aboratarY Ptoyzaw 
Appeniix A.l: Data As=mS"'Pnt - o:rrt:ract 
catl>lianee <Total ReVi.,> 

Page 8 of 34 

Date: Jan. 1992 
Nlmi:ler: HW-2 
RevisiCXl: 11 

A.l.9.3 

A.l.lO 

A.l.lO.l 

Are the cxn-rect cxn:::autzatiCXl qualifiers used with 
final data? 

WJCif: If no far arrt of the atx7.181 pnpare Telephcn! 

~ 

·[_] 

Rec:m'd Il:g 1 and cx:ntact laboratoey for cmza.---ted 
data. 

Are EPA scmple t s and cxa:zespadin;J l.abozatazy SBDple 
ID # s the same as on the caVer Page 1 Fozm I 1 s and 
in the raw data? (_] 

Was a brief physical description of saDples given 
on Fo:rm I 1 s? 

was the dilution of aey ~le diluted beycn:l the 
requirements of the cxm:ract noted a1 Fozm I ar 
Fo:rm XIV? 

ACI'XCif: If no for arr:t of the above, note under 
Ccntract-Prci)l~liance 
of the"Data Assm rent Narrative". 

ca1 ibraticm 

Is record of at least 2 po.int calibration 
present for ICP analysis? 

Is record of 5 point calibration pz e sent for 
li; analysis? 

Is record of 4 po.int calibration pz c sent for: 

(_] 

(_] 

(_] 

Flame AA? (_] 

F\lrnace AA? (_] 

cyanides?' (_] 

Is one calibration stardard at the amL level for 
all AA (except li;} and cyanides analyses? (_] 

1Cl'ICif: If no for arr:t of the above, write in the 
Contract Prci)lE!IIIjNal-Carplianoe section of 
the "Data Assessment Narrative". 

(_]-
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Date: Jan. 1992 
Nlmb!r: HW-2 

Appen:tix A.l: I:Bta Assm ent - Ccntract 
Ca'rpli.aooe ('lbtal Review) 

Revisia'l: 11 

A.l.l0.2 Is oorrelatioo CXlefficient less than 0.995 for: 

Mercmy Analysis? 

,...,. .. ;...w. Anal . ? -.r----- y&l.S. 

Atanic Absol:ptioo Analysis? 

~= If yes, flaq the asscx:iated data as estimated. 

H2m: 'lhe data validator shall calallate the oorrelatioo 
coefficient using a:aJCeut.ratia'lS of the starDards 
an1 the oorrespc:n:tin: instJ:ument response 
( e.g. absotbance, peak area, peak height, etc.) . 

A. 1 . 10. 3 In the instance where less than 4 starDards are 
measured in absorbance (or peak area, peak height, etc. ) 
mode, are the remaining stan:iards analyzed in 
ooncentratioo mcxle imnediately after calibratioo 

A.l.ll 

within ±10\ of the tn1e values? [_) 

~ON: If no, flaq the associated data as estimated 
if starDards are not within ±10\ of tzue values. 
Co not flaq the data as estimated in linear~ 
in:ticated by good ret:X:Nerf of standard ( s) • 

Fom II A Cinitial an4 continuing calibration Verification>-

A.l.ll.l Present an1 c:x:~Tplete for every metal an1 cyanide? [_] 

Present an1 cxzplete for AA an1 ICP when bath are 
used for the same analyte? [_) 

K'nON: If no far art¥ of the above, prepare Telepxne 
Racatd ·la1 an:l c:x:ntact laboratory. 

A. 1. 11. 2 Circle oo eadl Fcm IIA all percent recoveries that 
are ootside the cxntract wiJxkJws. 
Are all calibration starDards (initial an1 oontinu.in;) 
within oontrol limits: 

Metals- 9D-110\R? [_] 

1i:;J - BD-120\R? [__] 

Cyanides- 85-115\R? [_) 

(_) 

[_] 

(_] 



le: Evaluation of Metals Data for the 
contract Laboratory Pl:ogLam 
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Date: Jan. 1992 
NI..Diiler: HW-2 

~ A.l: Data Assmsment- Orltract 
catplianoe (Total Review) 

~Cil: Flag as estimated (J) all pcsitive data (nat 
flagged with a "U") analyzed bebleen a 
calibratia1 st:.amam with U bet:weela 75-89' 
(65-79' for Hq; 7o-84' for ai) ar .111-125% 
(121-135% for Hq; 116-130% far CN) :recxNel:Y and 
nearest gaxl calibratia1 standal:d. ()lalify results 
<IDL as estimated (UJ) if the ICV or a:v U is 
75-89, (CN, 7o-84' ; a:;, 65-79,). aBject (red-line) 
as unacxeptable data if reot::NerY of the ICV or 
CCV is outside the ran:J8 75-125% (CN, 7o-13M; Hq, 
65-135%) • Qlal.ify five sa~~ples a1 either side of 
verificatia1 standard out of c:art:.rol limits. 

Revisia'l: 11 

A. 1. 11. 3 Was ~ cal.ibratia1 perfcn:med every 10 scmples 

A.l.l2 

or every 2 hcurs? [_J 

Was ICV for cyanides clistilled? [_) 

1CI'Ic:tl: If no for ~ of the above, write in the 
Contract-Probl~lianoe sectia1 of the 
"Data Assessment Narrative". 

Foim II B CCRI)L stan<'•!"\' for M and ICP) -

A. 1. 12 . 1 Was a CROL st:.ama%'d (~) analyzed after initial 
calibration for all AA metals { exrfPt ltJ)? [_] 

Was a mid-ranqe calib. verificatia1 standard clistilled 
an:i analyzed for cyanide analysis? [_] 

Was a 2xCROL ( or 2xiDL when IOL>amL) analyzed (CIU) 
for each ICP run? [_) 
(Note: au for AL,Ba,ca,Fe,Mq,Na,or K is nat required.) 

~= If no for arrt of the above, flag as estimated 
all data falling within the affected ran:JeS· 
'Ihe affected rcm:JeS are: 
AA Analysis - **True Value± CROL 
ICP Analysis - **True Value± 2amL 
CN Analysis - **True Value ± 0. 5 X True Value. 

rue value of <::W\, au or mid-ran;Je standard. SUbstitute IDL for CROL when IDL > CROL. 
Compute the concentration of the missing mid-ran;Je standard fran the calibration range . 
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Title: Evaluation of Metals DElta for the 
Contract I.aboratoey Ptu;zam 

tate: Jan. 1992 
Nulzi)er: HW-2 

~ A.l: Data Assmment- a:m:ract 
Cclrpliance (Tat:al Review) 

Revisiat: 11 

A. 1. 12 • 2 Was CU: analyzed after IC.V /ICB and before the final 
a::v;a::a, ani twice every eight hairs of ICP run? [_] 

~Cif: If no, write in Ccr1tract Prabl~lianoe 
Sectioo of the "Data Assmment Nal:rative". 

A. 1. 12 . 3 Circle on each Fom IIB all the peromt recaveries that 
are ootside the acceptance windcwa. 

A.l.13 

Are CRA ani cu: standards within m1b:ol limits: 

80- 120W [_] 

Is mid-ran;Je standard within cattrol limits: 

cyanide 80 - 120\R? [_] 

~Cif: Flag as estimated all sanple results within 
the affected ran:Je if the rec:x:Nery of the 
standard is between 50-79%: flaq aU.y positive 
data within the affected ranqe if the rea:Nery 
is between 121-150%: reject all data within the 
affected ran;Je if the recovery is less than sot: 
reject only positive data within the affected range 
if the recDVery is greater than 150%. Qlal.ify Sot of 
the scmples a1 either side of cu: standard ootside 
the control limits. 

Note: Flag or reject the final results only when scmple 
raw data are within the affected~ ani the CRDL 
standards are c:utside the acceptance win:k:Jws. 

Fom m nnjtial ... o;mtjmdm cal 1mticm Bllmks) 

A. 1. 13 .1 Present and c:x:~~plete? [_] 

For both AA and ICP when both are used for the 
same analyte? 

Was an initial calibration blank analyzed? 

Was a continu.i.ng calibration blank analyzed after 
every 10 sanples or every 2 ho.lrs (which ever is DDre 
frequent)? 

[_] 

[_] 

[__} 
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laboratoey and write in the CDttract-Prcblems/ 
Nat-O:atpliance sectia1 of the "Data Assmsment Narrative". 

A .1. 13. 2 Circle a1 eadl Fom III all calibratia1 blank values 
that are a1:xwe amL (or 2 X IDL ~ IDL > ~) • 

Are all c::alibratia1 blanks (when :IDI~CaU..) less than or 
equal to the Contract Required Detectim Limits (amts)? [_] 

Are all calibratioo blanks less than two tilEs 
Instrument Detectia'l Limit (when IDI>amL)? 

ACTIC»l: If no for any of the ab:Jve, flag as estimated 
(J) positive sanple results when raw sanple 
value is less than or equal to calibratim 
blank value analyzed between c::alibratim blank 
with value aver amL (or 2XIDL) and nearest good 
calibratioo blank. 
Flag five sanples m either side of the 
calibratioo blank cutside the ocntrol limits. 

A.l.l4 :roRM III <Pra;)aration BlaM) -
(Note: 'lhe preparation blank for me.rany is the same 
as the calibration blank, ) 

A. 1.14 .1 Was one prep. blank analyzed for: 

eadl Sanple Deliveey Group (SOO)? 

each batch of digested sanples? 

each matrix type? 

both AA and ICP when both are used for 
the same analyte? 

x:TIC»l: If no for arrt of the ab:Jve, flag as 
estimated (J) all the associated positive 
data <10 x IDis for W'hidl prep. blank 
was not analyzed. 

Hlm,: If only one blank was analyzed for DD:re 
than 20 sanples, then first 20 sarrples analyzed 
do not have to be flagged as estimated (J) • 

[_] 

[_] 

[_] 

[_] 

[_] 
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A.l.l4.2 

A.l.l4. 3 

A.l.l4.4 

A.l.l5 

A.l.l5.1 

A.l.l5.2 

Is o:o:enb:atic:n of prep. blank value c;raater 
than the ami. when IDL is less than ar equal to ami.? 

If yes, is the ocncentratic:n of the sauple with 
the least ocncentrated analyte less than 10 times · 
the pntp.blank? 

N!fXCII: If yes, reject (red-line) all •ssociated 
data c;raater than amL mAJ&IJb:atic:n tut 
less than ten times the prep. blank value. 

Is ocncentratic:n of prep. blank value (Fom III) less 
than two times IDL, when IDL is greater than CRDL? [_] 

.lCl'ICif: If no, reject (red-line) all p:JSitive sauple 
results when sanple raw data are less than 10 
times the prep. blank value. 

Is ocncentratic:n of prep. blank below 
the negative amL? 

N;'l'XCif: If yes, reject (red-line) all associated scmple 
results less than 1oxamt.. 

Fo:m IV CICP Interf"'-'2' '""'?k ""'?!•> 

Present and OCilplete? 

(H:Il'E: Not required for furnace AA, flame AA, mero.ny, 
cYanide and ca, ~, K and Na. > 

Was ICS analyzed at beginnin:;J and erxi of nm 
(or at least twice every 8 hours)? 

[_] 

[_) 

N:l'ICif: If no, flag as estimated (J) all the scmples for 
lllhic:h AL, ca, Fe, or ~ is higher than in ICS. 

Circle all values en eac:h Fom rv that are more 
than± 20% of tr:ue or established mean value. 

Are all Interference Oleck Sartple results inside 
the control limits (± 20%)? [_] 

If no, is ocncentratic:n of Al, ca, Fe, or~ lower 
than the respective ocncentratioo in ICS? [_) 

~ 

(_] 

[_] 

[_] 
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A.l.l6 

A.l.l6.1 

A.l.l6.2 

A.l.l6.3 

Appen:li.x A.l: Data Assmsment - CCI1tract 
catplianoe (Total Review) 

~CI!: If no, flag as estillatad (J) these positive 
results far whidl ICS recx:Maey is bebvaen 121-lSot; 
flag all &a~~ple results aa estimated if ICS 
ret::t:Nery falls within 50-79t; reject (red-line) 
those scmple resulta far 111hi.dl ICS ret::t:Nery is less 
than sot; if ICS ret::t:Nery is abcMa l.!Sot, reject 
positive results cN.y (not f1 egged with a "U") • 

Fom v A <spiked ""'?l• Pr""Ym' - Pn=Diq!lticmJPre::pisti11ation>-
( Note: Not required for ca, ~, K, and Na (both matrices) , Al, and Fe 
(soil only.) 

Present and CX'Ilplete for: eadl SOO? [_] 

eadl matrix type? [__] 

each c:x:n=. raJ"9! (i.e. low 1 mado 1 high)? [_] 

For both AA and ICP when l:x:Jth are used for 
the same analyte? [_] 

~ON: If no for arrt of the above, flag as 
estimated (J) all the positive data less 
than fc:ur times the spikinq levels specified 
in SON for whidl spilced scmple was oot analyzed. 

Hlm.: If a1e spiked scmple was analyzed for more 
than 20 scmples, then first 20 scmples 
analyzed do oot have to b.2 flagged as 
estimated (J) • 

Was field blank used for spiked scmple? [_] 

~CI!: If yes, flag all positive data less than 
4 x spike added as estimated (J) for which 
field blank was used as spiked scmple. 

Circle oo eadl Form VA all spike recoveries that 
are outside OCI'1trol limits (7~ to 12~). 

Are all recoveries within OCI'1trol limits? [_] 

If no, is sanple ooncentratioo greater than or equal 
to four times spike concentration? [_] 
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.IC'l'ICif: If yes, c:lisregard spike raa:Mtries for analytes' 
wnose ocu::entzatiaw are grater than or equal 
to four times spike ackied. If no, cizt:le these 
analytes oo FcmD v for lltlich &aJII)l.e ocaL&Jtzatioo 
is less than four times the spike OCIL&IU:atioo. 

Are results outside the OCiib:ol limits (75-125%) 
flagged with "N'' oo FonD I' s an::i FcmD VA? 

~~= If no, write in the contract - Prcblem,/Nal­
Oc:mpliance sectioo of "Data Assmmnent Narrative". 

A.l.l6.4 Aqueous 
Are any spike :reooverim: 

(a) less than 30%? 

(b) between 3Q-74\? 

(c) between 126-150%? 

(d) greater than 150%? 

~c.: If less than 30%, reject all associated aqueous 
data; if beboJeen Jo-74\, flag all associated 
aqueous data as estimated (J); if between 
126-150%, flag as estimated (J) all associated 
aqueoos data mt flagged with a "U"; if 
greater than 150%, reject (red-line) all 
associated aqueous data not flagged with a ••,J". 

A.l.l6.5 SOil1"41ment 
Are any spika :reoaveries: 

(a) less than 10%? 

(b) between lQ-74\? 

(C) between 126-200%? 

(d) greater than 200%? 

[__] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 

[_] 
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A.l.l7 

H:fiCB: ·If less than 1~, reject all •seociated data; if 
between l<r74t, flaq all e•eocietad data es estimated; 
if between l26-2oot, flag as estimated all e•eo:iated 
data was mt flftiJ}Bd with a "U": it greater than 2oot, 
reject all essociated data mt flft9:J8d with a "U". 

A.1.17 .1 Present and c:::arplete for: [_] 

A.1.17.2 

A.1.17. 3 

aadl matrix type? [_] 

each concentration ~ (i.e. low, mad., high)? (_) 

both AA and ICP when both are used for the same 
analyte? [_] 

AC'l'ICif: If no for any the above, flag as estimated 
(J) all the data ~ for whidl duplicate 
sanple was mt analyzed. 

Note: l. If one duplicate sanple was analyzed for 
nore than 20 scmples, then first 20 sanples do mt 
have to be n~ es estimated. 

2. If percent solids for soil sauple and its duplicate 
differ by more than lt, prepare a Fcmn VI for aadl 
duplicate pair, report conoentraticns in U}IL 
on wet 'Meight basis end calOllate RPD or Difference 
for eadl analyte. 

Was field blank used for duplicate analysis? 

ACTJCI': If yes, flag all data ~L* as estimated 
(J) for whidl field blank was used as duplicate. 

Are all values within control limits (RPD 20% or 
difference s ;tamL)? 

If no, are all results outside the o:IILiol limits 

[_ ] 

fla9:JE!d with an * oo Fonn I • s and VI? [_] 

~CB: If no, write in the Contract - Prablems,/Nal-
Q:rrplianoe sectioo of ''Data Assessment Narrative". 

* SUbstitute IDL for ami. when IDL > CRDL. 

[_] 
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Krm: 1. RPD is net calculable for an analyte of the 
sanple - duplicate pair when bath values are 
less than IDL. 

A.l.l7.4 ~ 

2. If the result of lab duplicate analyzed 
by GFAA is rejectable due to coefficient of 
correlatie11 of MSA, analytical spike reccvery, 
or duplicate injecticn; criteria, do net ~ly 
precisia1 criteria to metals analyzed by GPM. 

Circle on each FoJ:m VI all values that are: 

RPD > 5~, or 
Difference > CRDL* 

Is any RPD greater than 5~ 1bn'e sanple am duplicate 
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are both greater than or equal to 5 times ~? [_] 

Is any difference** be'b\een sanple am duplicate greater 
than *CIDL 1bn'e sanple and/or duplicate is less than 
5 tilDes *CIDL? [_] 

1CI'Ic:tf: If yes, flag the associated data as estimated. 

A.l.l7.5 SOil/Sediment 

Circle on eadl Fonn VI all values that are: 

RPD > 1~, or 

Difference > 2 X CRDL* 

Is any RPD (where sat~ple am duplicate are bath 
greater than ar equal to 5 times *CIDL) : 

> 100%? 

Is any **difference~ sanple and duplicate 
(where sanple am;or duplicate is less than 5~) 

> 2x*CIDL? 

* SUbstitute IDL for CRDL when IDL > CRDL. 
" Use absolute values of sanple and duplicate to calculate the differelx;,e. 

[_] 

[_] 
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N;TXCil: If yes, flag the associated data as eStimated. 

A.l.l8 Field pyPlica,tr 

A.l.l8 .1 Were field duplicates analyzed? 

ACJ'I(If: If yes, prepare a Fcnn VI for eadl aquea.JS field 
duplicate pair. Prepare a Fo:rm VI for each soil 
duplicate pair, if percent solids for sanple and 
its duplicate differ by DCre than 1%; LepoLt 
cx:u:entrations of soils in ug,/1 at wet weight 
basis and calc::W.ate RPDs or Difference for each 
analyte. 

szm: 1. Do nat calc:ul.ate RPO when both values are 
less than IOL. 

2. Flag all associated data ally for field 
duplicate pair. 

A.l.l8.2 Aaueous 

Circle all values oo self prepared Form VI for 
field duplicates that are: 

RPO > SO%, or 
Difference > amL* 

Is any RPO greater than SO% where sanple and duplicate 

[_] 

are both greater than or equal to s times *CRDL? (_] 

Is ~ **difference between sanple and duplicate greater 
than *CU.lllbere scmple and/or duplicate is less than 
s times *CZJL? [_] 

~Cil: If yas, flag the associated data as estimated. 

* Substitute IDL for CRDL W'hen IDL > CRDL. 
** Use absolute values of sanple and duplicate to calc:ul.ate the difference. 
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A.l.l8.3 Soi1/Sedj'P!'Pt 

A.l.l9 

A.l.l9.1 

Circle all values cn self preparecl Fam VI fer 
field duplicates that are: 

RPD >100%, or 

Difference > 2 X amL* 

Is any RPD (where sauple and duplicate are both 
greater than 5 times *CRDL) : 

>loa%? 

Is any **difference between scmple and duplicate 
(where sanple am,tor duplicate is less than Sx *ami. ) : 

>2x *Cmt.? 

~Cif: If yes, flag the asscx::iated data as estimated. 

rom VXI n.emratory Q:mtm1 '"?1•> (Note: u:s - not 
required for aqueous 1t;J and cyanide analyses.) 

Was one U:S prepared and analyzed for: 

each SOO? [_) 

each batch saDples digested/distilled? [_ ] 

bath AA and ICP lltben both are used for the same 
analyte? [_] 

ACnelf: If no far any of the above, prepare Tel~ 
Rsoozd Log and contact laboratozy for sutmittal 
of results of u:s. Flag as estimated (J) all 
the data for which u:s was nat analyzed. 

H:71'E: If a1ly cne U:S was analyzed for more than 20 
sauples, then first 20 sauples close to US 
do nat have to be flagged as estimated. 

* Substitute IDL for CRDL lltben IDL > CRDL. . 

[_] 

[_ ) 

'" Use absolute values of sanple and duplicate to calculate the difference. 
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Circle a1 each FaJ:m VII the u:s percent recoveries 
CA.Itside control limits (80 - 12ot) &Iii *\'L for aqueous 

Ag ani Sb. 

Is arrt U:S recovery: less than SO%? 

between 121, ani 15~? 

greater than ~? 

~ON: Less than 5~, reject (red-line) all data; 
bett.ieen 5~ and 79', flag all associated data 
as estimated (J) ; l::lebleen 121' ani 15~, flag 
all positive (not fl~ with a "U'') results 
as estimated; greater than 15~, reject all 
positive results. 

Solid TCS 

[_] 

[_] 

[_] 

[_] 

Hlm: 1. If "Foun:i" value of U:S is rejectable due to duplicate 
injectia'lS or ana1vtisaJ spike recovery criteria, 
regardless of U:S recovery, flaq the associated data 
as estimated (J). 

2. If IDL of an analyte is equal to or greater than 
tzue value of U:S, disregard the "Actial'' below even 
t.halgh u:s is out of control limits. 

Is u:s "Foun:i" value higher than the control 
limits al FaJ:m VII? 

~: If yes, qualify all associated positive data 
as estimated. 

Is U:S "Found" value lower than the Control 
limits oo Form VII? 

~ON: If yes, qualify all associated data as 
estimated. 

[_] 

[_] 
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Fom D CICP serial pilut;.icml -

HZm: Serial clilutia'l analysis is requi.rad a'lly 
for initial ccu:aatrations equal to or 
greater than 10 X IDL. 

Revisia'l: 11 

A.l.20.1 was Serial Dilutia'l analysis perfatmad for: 

A.l.20. 2 

A.l.20.3 

A.l.20.4 

each 500? 

each matrix type? 

[_] 

[_] 

each concentration raJ"'ge (i.e. low, med. ) ? [_] 

JCI'IC.: If no for any of the atx:Ne, flag as estimated 
all the positive data~ 10XIDis or~ amL llh!n 
10xiDL ~ amt. for Wich serial Dilutia'l Analysis 
was net perfo:rmed. 

was field blank(s) used for Serial Dilutia'l Analysis? 

~C»l: If yes, flag all associated data~ 10 X IDL 
as estimated (J) • If 10XIDL ~ ami., flag all 
data~ ami.. 

Are results outside ocnt:rol limit flagged with an "E" 
on Fonn I' s an:i Fo:rm IX Wen initial o:tiCelatratia'l a'1 

Fonn IX is equal to 50 times IDL or greater. [_] 

JCI'ICB: If no, write in the Ccntract-PrcblE!DVNcn-
Caapliance sectia'l of the "Data AssmS'"Pnt 
Narrative". · 

Circle a'1 each Fo:rm IX all percent difference 
that are outside the control limits for initial 
ooncentratialS equal to or g%1!ater than 10 x IDls a'lly. 

Are arrt % difference values: 

> 10%? 

~ 100%? 

[_] 

[_] 

[_] 
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J.CTION: Flag as estima.te::l (J) all the associate::l sanple 
data ~ 10xiDis (or ~ CIDL when 10XIDL ~ CIDL) 
for which percent differen:2 is greater than 10\ 
but less than 100\. Reject (red-line) all the 
asscx::iate::l sanple results equal to or greater 
than 10xiDis (or ~ amL when 10xiDL ~ ami.) far 
which PO is greater than or equal to 100\. 

Note: Flag or reject on Fonn I's only the sanple results 
'Whose associate::l raw data are~ 10XIDL (or~ amL 
'When 10xiDI.6 CIDL) 

Furnace Atanic Abeomti,on CM) QC AM1Dis 

Are duplicate injecticn; present in fumaoe raw data 
(except durin; full Method of Standard Addition) far 
each sanple analyzed by GFAA? 

J.CTION: If no, reiect the data on Fonn I' s for which 
duplicate injections 'Ne.t"e nat performed. 

Do the duplicate injection reactin:Js agree within 20\ 
Relative Standard Deviation (RSD) or Coefficient of 
Variation (CV) for oonoentratia1 greater than CIDL? 

Was a dilution analyzed for sanple with analytical 

(_] 

spike rea:Nery less than 40%? (_] 

J.CTION: If no for any of the above, flag all the 
asscx::iate::l data as estima.te::l. 

Is *analytical spike reccNery outside the control 
limits (85-ll.St) for any sanple? 

J.CTION: If yes, flag as estima.te::l the affected sanple results 
if the rec:Nerf is between 1Q-84%: if the rec:Nerf is 
between 115-200%, flag the associate::l positive sanple 
results as estima.te::l: reject the associated sanple 
results if the recovery is less than 10%: reject 
positive sanple results if the reccNery is greater 
than 200%. 

[_] 

1alytical spike is not required on the pre-digestion spiked sanple. 
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A.l.22 

A.l.22.1 

A.l.22.2 

A.1.22.J 

A.1.22.4 

Compliance (Total Review} 

mm: Reject or flag the data ally when the .affected 
scmple(s} was net subsequently analyzed by Method 
of standard Add.itiat. 

Present? [_) 

If no, is arrt Form I result coded with "S" or a "+"? 

N;'l'ICif: If yes, write request a1 Telepa,e Record Log 
am cx:ntact laboratory for subnittal of Form VIII. 

Is coefficient of oorrelatiat for !6A less than o. 990 for 
arrt scmple? 

N;'l'IC.: If yes, reject (red-line} the affected data. 

Was *MSA required for any scmple but net perfoJ:med? 

Is coefficient of oorrelatiat for MSA less than 0.995? 

Are MSA cal.culaticns art:side the linear rarge of the 
calibratiat au:ve generated at the begi.nnin:) of the 
analytical I'\D'l? 

lCl'IC.: If y~ for any of the above, flaq all 
the associated data as estimated (J}. 

Was proper cpmtitatiat procedure followed correctly 
as outlina:l in the sow a1 page E-23? 

ltCI'ICif: If no, nate exceptioo umer contract ProblEIIV 
Ncn-O:iipliance sectioo of the "Data Assm'S"'P'1t 
Narrative" 1 am prepare a separate list. 

[_) 

* MSA is not required on I.CS and prep. blank. 

[_) 

[_) 

[_] 

[_] 

[_) 
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A.1.23 

A.1.23.1 

A.l.2J .2 

A.1.2J . 3 

A.l. 24 

A.l.24.1 

Were any analyses perfm:med far disaolvad as well as 
total analytes a1 the same scmple(s). 

Were any analyses perfm:med far inorganic as wall as total 

[_] 

(organic + inorganic) analytes a1 the same sa~~ple(s)? (_] 

H2m= 1. If yes, prepare a list c:x:ll'parin;J diffet:euces 
between all dj c;solved (or inorganic) and 
total analytes. CcllpJte the differences as 
a percent of the total analyte a'lly when 
dissolved CXII'1Cel'1tratia1 is greater than amL 
as well as total ccncentratia1. 

2. Apply the following questions a'lly if in­
organic (or dissolved ) results are ( i) above 
amL, and (ii) greater than total ccnstituents. 

3. At least one preparatia1 blank, ICS, and I.CS 
should be analyzed in eadl analytical run. 

Is the conoentratia1 of any dissolved (or inorganic) 
analyte greater than its total conoentratia'l by 
more than 10%? 

Is the ocncentratia1 of any dissolved (or inorganic) 
analyte greater than its total OCIICelltratia'l by 
more than 50\? 

ACI'IC:.: If more than 10%, flag beth dissolved (or 
inorganic) and total values as estimated (J) : 
if more than 50%, reject (red-line) the data 
for both values. 

Fom I Clill4 BliDkl -

~: Desiqptt;a "Field Blank'' M pq em lopp I.) 

Circle all field blank values oo Fonn I that are 
greater than C!UlL, (or 2 X IDL when IDL > amL) • 

Is field blank concentration less than amL 
(or 2 X IDL when IDL > C!UlL) for all parameters 
of associated aqueaJS and soil scmples? [_ ] 

[_) 

[_] 
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If no, was field blank value already zejacted 
due to other QC criteria? 

acrtCZ~: If no, reject (except field blank results) 
all •ssociatad positive Mq)le data 1-
than or equal to five tJJ.8 the field blank 
value. Reject em Farm I'• the aoil IIIIDple 
results that 'When CCI"'YEtad to uq/L em wet 
basis are less than or equal to five tiJias 

the field blank value in uq/L. 

A.l.25.1 Is verificaticm 1epc:11t pz sent for: 

Inst%ument Detectial Limits (quarterly)? [_] 

ICP Interelement Correctial Factors ( anrually)? [_] 

ICP Linear Ranges (quarterly)? [_] 

.N;TIQN: If no, CXI"'tact TR> of the lab. 

A.l.25.2 Fozm X C!pst;?'P"¢ P'trtke J,jpjq) - (Note: IDL is net 
required for cyanide.) 

A.l.25.2 .1 Are IDis present for: all the analytes? [_] 

all the instruments used? [_] 

For both AA and ICP when both are used for the smre 
analyte? [_] 

~CZI: If no for artf of the above, prepare 
Telepxre Record IDq and CCI'ltacL 
laboratozy. 

A.l. 25.2.2 Is IDL greater than CRDL for any analyte? 

If yes, is the c:x:n::&1tration on Form I of the sanple 
analyzed on the inst:.nDnent whose IDL exceeds CIDL, 
greater than 5 X IOL. [_l 

(_] 
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Action : If no, flag as estimated all values less 
than five times IDL of the instrument whose 
IDL exceeds CElL. 

A. 1. 25. 3 Fom XI (!4 Mil! Bml"> 

A. 1. 25. 3 .1 Was any sanple result higher than high linear range 
of ICP. 

A.l.26 

Was any sanple result higher than the highest 
cali.bratiat standard for ncn-ICP parameters? 

If yes for any of the above, was the 
sanple diluted to cbtain the result at FoJ:m I? 

AC!'I~: If no, flag the result %1!pOrted at Form I 
as estimated (J) • 

Percent SOlidi of "11"""'1' 

A.1. 26.1 Are percent solids in sed:iJrent(s) : 
<sot? 

< 1~? 

ACI'ICil: If yes, qualify as estimated all the 
results of a sanple that has per cent 
solids between lot-sot (i.e. moisture 
ca1ta1t bebleen Sot-9~). Reject all 
the :rasul.ts of a scmple that has per cent 
solids less than 1~ (i.e. moisture cxntent 
greater than 9ot) • 

K1l'E: Reject or flag(J) atl.y the scmple results 
that were not previously rejected or flaged 
due to ather QC criteria. 
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Appendix A.2: Data Asnmment Narrative Revisiat: ll 

caset Site llatriz: sou ---
SOO# water. __ _ 

Contractor ------- a.ri.....r --------
otbE. __ _ 

A. 2.1 Validation nags- '!be followin; flags have been a;.plied in red by the data 
validator and JDJSt be considered by the data user. 

J- 'lhis flag in:ticatas the result qualified as estimated 

Red- Line- A red-line drawn t:hrc:ugh a saq:Ue result in:ticates um'Hble 
value. 'lbe red-lined data are lcncwn to contain significant 

errors based at dccumented infcmaatiat and JDJSt not be used 
by the data user. 

FUlly Usable Data- 'lbe results that do not carry "J" or "red-line" are fully usable. 

contractual oua1ifien- '!be legend of contractual qualifiers applied by the lab 
at Fol:m I's is found at page B-20 of SCM IIMOl.O. · 

A. 2. 2 '!he data assessment is given below and at the attached sheets. 
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A.2 . 3 Contract-Probl~lian::2 
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MMB ' ESAT Rviewer: rate: 
~ ---~----------------------------------- ------------------Signature 

Contractor Reviewer: tate: ---------------------------------------- ------------------Signature 
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C'ASE NO. _____ _ 

The hardcopied (laboratory name} 
Inorganic data package received a--:t~Reg:--":""ion--=r==I~has:----:-b-eet-n--rev--:"i-e-..wed--=--an:l--:o-the~-qual-=-~~· ty--assurance----and---:-

perfornance data sunmarized. 'Ihe data reviE!W'Eid included: 
~Sample No.: ____________________________________ __ 

Cone . & Matrix: __________________________________________ __ 

Contract No. ( requires that specific analytical work be dale and 
that associated reports be provided by the cart:ractor to the Regicn;, EMSirLV, an:! SM:>. 'Ihe 
general criteria used to detel:mine the perfcmmmce wm:e tesecJ on an examination of: 

- r:.ata Ccllpleteness - D.Jplicate Analysis Resul. ts 
- Matrix Spike Results - Blank Analysis Results 
- calibration staniards Resul. ts - MSA Results 

Items of non-ccmpliance with the above contract are described below. 
Co~ts: _________________________________________________ _ 

Reviewer • s Initial r:.ate 
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Kt!!Pil M LW! P 'PTt. *1 

1. IStPA a.; .i Clr'l l {I:SO) 
60 ~1 ... ftnet 
~. JP. C2l'l 
~ S&&:'O 
(61') 161-4312 
C'f,ME,JP.. NH,Jil,Yf 
eM,~ Anll)'fta, York, 
~l.~.--

3. \.'StPA a.;.ian lll (~) 
I:IS lllr.qa~ Jtl:la:S 
A.-napclu . te 2l,Cl 
0'1~ S&."lil 
Cll:l ) 26f-tll0 
tiE. I'C. PA , \~. V.', D: 
C&-:-..-: . tu 1:r.&"'l, J'TI: • JP.O\ . VDSM, 
nAS. w.r..::r.o:. w.!:S . v. C'l;~~ 
S'.:J~ 'ret.. , IWi PA 

!. '-~" JW;icr. ,. ca~> 
536 Sca.:-.J. Cla:-k ftnet 
'h.-:-.J'I Fleer. ~ 
Ct.lca9:. l~ 606:~ 
Pit O'l:~!la 
3!2·3~3-t:li~ 
l~ . D;, PI: . Jt;, Cl'!, "'~ 
,.~. V..:/!:JC 

~. ~"' JW;ian \"ll ~nt=")' 
2 ~ r ..znr..cn Raa:s 
lt.&.-.u Cl~. JC5 66ll! 
n.::-a "="Y 
(9!3 ) 236-ll!l 
10. KS, Nl, M:> 
'"ll-='!"'., Jt.&."\\IU Cit')' lci~ihc 
~...&.:'p:'lMS; Z:.;le Pl~ 

z. 1BI7A a.;ian II ('ISt)J 
lilaadDZ'i .. A..,... 
~. ~ ~CM't Gill' 

(201) 221 .... 76 
IC,trr,JP..Vl 
~. ~. IS ~. NAncl:l, 
C"C. GldMn, ... G&l.8c:ln, JQI 

•• ~lllil;iCir'l%\' ~) 
Anal )'tical • : : n ln."':tl 
Ctlll_,. ~UCirl ac.:5 
AU.., Gl\ J06ll 
,_.. ... "WWft. Jr. 
c•o.> w•-nu 
Al.,n..ca.~ .... MC:.K,'D' 
aa.: cc ... DIS. m. ~. 
~~l· tAba 

6. \BD'A IIIII; ian Vl CJS:)) 
IMI::W.AN)' JVtc Plaz.a. aldr; . c 
6601 ~Drive 
~. TX '7'70'' 
CiaVld~ 
('13 ) 153•)425 
M . J.A .... ,TX.CIIC 
~. ~w. IJIIXS, ns. Glac::n&­
~. ln: •• IP'- ln: •• IWR: f 

Allie. *>' TX, eM 

1. US!:PA a.;lan Vlil ~t=")' 
~25366 
O.."'NC' F.S.-al CIMaz' 
lAY 'QCIS . = 1022~ 
Eva Kef~ 
()03) 236•'?3'1 
c=.NC.so. ur.~.~ 
ACe.:, c::atiU, ~. Da~ ec-.. ca. ....... : 

I . l.'S!:PA JW;ian %X (~) 10. un:JIA "-;ia'\ X lAtcntazy 
P.C. -=c itt Qt. Mana~ ~ian 

21!1 raauat ~ 
sen J'ntci8CID, c::a t410$ 
J(&"''tK.i~ 
('15) ,,.-ot2. 
~, CA. IG, IIV, A."ll&:'ic:A11 k,_, 
o...a.~ Tr\lft Tvrit.cri• of Jlacific 
lsla."da, .:u.e Island 
AU, cu. w.r..cr~, s~. rr<A. 
v.;u 

ll. C&rla DIL,_a;,o • (C5•230J 
\.:Str;. 
'c: ~· s-:reor. . s . "'. 
'"as."'.i.rllr-or. . rr 2 D4 ':~ 
1":'S l£2-~.,,6 

ll. ~-;::e ,...4."Wt?e.""''!.-.t C%hr:a 
v. ..... .. "'C Cc::r.';:.oL "''J' 
r:. o. a:>: ea 

~ . .a 11353 
Glnld ~ 
C206) •u-o,,o 
AJt,ID,cr..,ta 
~l.ICN ~~ laa. C.."''tU:y 'hr.~ 
tAba (For VI». cr\l'j) , ~ ~. 
Ctll \r.'Cia 'hlftin;. Silvv Valle)' 

u. ~-~ Jr.&. "''UU:' 
\lSEJ>A 
&.:5~-LV 
tu t. HL.~A~ 
B:)X 93~'78 
J.u v.;u . tt.· ltllt 
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C\' DA'A ASStSIM!WT IUMMAAT fO'" (1.01~teS) 
,.,. ef &niew:. _______________ _ .. ,.,, ________________________ __ c. •• 1:. _______ _ 
Ste: ________________________________________________ _ ........ :. _________________ _ 
••£••r 'e laUble =------------------ ._.._, ef ._,leo:. ___________ _ 

lloUtaa ,,., FieU Iacer• s,n. h,Jscatel Dececu .. lerlal fetal ,, ... C:alt tlutS o" llaflk llaflk flrtflttl IICOYift l.atl PieU ~s.uo I.CS ltlutllfl llfiA AfllhUI lt~ICillft 

tC? 

Ploot AA 

Purflttt u · 

!!.- ..... "" 

~ 

Ot tltr 

~alyte• flaac•• •• tecs .. ce' (J) Due to tac•••saa Crscerta for:• 

CP 

'laM M 

l.lffiiCI M 

I f fCII1"Y 

Tou1 

Othtr 

llote: 
~lliTSik (0) lR,icalOI ·••tlleftl1 IICII•Ialll ef tiYt .. CtSIIfllo 

, 
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Regl.on-;....__ 

CASE NO. ____________ -. __ Sl'1'E NO. :OF~~~~~~---------------

~~----------------------- ~-----------------------
~------------------------------

RPmEHm (IF R7I' !SO) ________ _ 

~~------------------------------
RPmEHm' s lwm ______________ _ 

DPO: ACTIOO FYI a:K'LEI'IOO Da\TE ._ ______ __,; W'A ASSiSSMfHJ' stttJARY ------------

10' AA 1t;J 
1. HOIDIN:; TIMES 
2. CALIBRATIOOS 
3. BL\NI(S 
4. ICS ' 
s. u::s 
r OOPLICATE ~YSIS 

MAlRIX SPIJ(E 
e. MSA 
9. SElUAL DII11I'IOO 
10. SAMPLE VIlUFICATIOO 
11. omm QC 
12. OVElWL ASSESSmn' 

o = Data has no problems/or qualified due to mnor problems. 
M • Data qualified due to major problems. 
z = Data unacceptable. 
X = Problems, :t:ut do not affect data. 

~IOO ~=--------------------------------------------

~ OF aN~=-----------------------------------------

t-mhBLE PERroR-SANCE: ________________________________ _ 
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