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ABSTRACT

As part of the Resource Conservation and Recovery Act Corrective Action

Program at the Idaho National Engineering Laboratory, the EG&G Idaho

Environmental Restoration Program is undertaking sampling and analysis at the

ARA-I Chemical Evaporation Pond. The sampling and analysis will provide site

characterization information to allow permanent site closure activities. In

addition to describing details of the intended characterization action, this

Sampling and Analysis Plan will also function as a Quality Assurance Project

Plan.
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SAMPLING AND ANALYSIS PLAN 
FOR THE ARA-I CHEMICAL EVAPORATION POND

(COCA UNIT ARA-1) 

1. INTRODUCTION

This Sampling and Analysis Plan (SAP) was prepared for the Environmental

Restoration Program (ERP), which is responsible for the Resource Conservation

and Recovery Act (RCRA) Corrective Action Program at the Idaho National

Engineering Laboratory (INEL). The ARA-I Chemical Evaporation Pond is

considered to be a Land Disposal Unit under the Consent Order Compliance

Agreement (COCA) and is being evaluated in accordance with the COCA

requirements. The COCA identified the ARA-I Chemical Evaporation Pond as a

RCRA unit to be closed under guidance specified in 40 CFR 265.228, closure of

surface impoundments. The COCA, signed in 1987, is a tri-party agreement

between the Idaho Operations Office of the Department of Energy (DOE-ID),

Region X of the Environmentai Protection Agency (EPA) and the United States

Geological Survey (USGS) as a technical consultant.

This plan outlines the approach for gathering cuffirinnt nnA nnnrmnrinto

data to evaluate whether the pond sediments are Resource Conservation and

Recovery Act (RCRA) hazardous waste, Class I nonhazardous waste (containing

ba7ardons waste constituents defined by 40 CFR 254, Appendix IX) or

unregulated materials. Data obtained from this sampling and analysis effort

will determine the ultimate disposal of the materials found in the ARA-I

Evaporation Pond. RCRA hazardous waste and Class I nonhazardous waste will be

transported to a RCRA-approved landfill. Unregulated waste does not require

removal or special handling if removal is desirable.

This Sampling and Analysis Plan also functions as a Quality Assurance

Project Plan (QAPP). A QAPP serves as a controlling mechanism during sampling

and analysis to ensure all data collected are valid, reliable, defensible, and

meet the identified data quality objectives. This document outlines the

1
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organization, objectives, and quality assurance/quality control (QA/QC)

activities needed to achieve the desired data quality goals. The Programmatic

QA/QC requirements for this project are outlined in the Data Collection 

Quality Assurance Plan (DCOAP) for the Buried waste Program (EG&G, 1988). The

DCQAP is a program plan and does not outline the site specific requirements

for the scope of work covered by this Sampling and Analysis Plan (SAP).

This plan w.3 wicpalcd follow;11, ♦the icyuhcilicutz the Env;iuumcntal

Restoration Program (ERP), Program Directive PD 5.2 "Preparation of Sampling

and Analysis Plans" (EG&G 1989).

1.1 Background Information

1.1.1 General Site Description 

The INEL is a 2,315- km2 (894-mi2 ), government-owned, contractor-operated

facility in southeast Idaho that is managed by the Idaho Operations Office of

the U.S. Department of Energy (DOE-ID). EG&G Idaho, Inc., is the prime site

contractor and operates the Auxiliary Reactor Area (ARA) at INEL. Figure 1-1

presents the location of the INEL with respect to the surrounding areas, and

Figure 1-2 shows the location of ARA-I within the INEL.

The INEL is located on the upper Snake River Plain in southeast Idaho

near the foothills of the Lost River, lemhi, and Bitterroot mountain

ranges. The average annual precipitation is about 21 cm (8 in.) The mean

annual temperature is about 5.5 °C (42 °F). Winters are usually cold, with

snowcover persisting from December to March; summers are hot, and temperatures

may reach over 38 °C (100 °F).

1.1.2 Geoloqy

The surface of much of the Snake River Plain is covered by waterborne

and windborne soils derived primarily from Cenozoic volcanic and Paleozoic

sedimentary rocks from the surrounding mountains. Underlying the plain are

layers of interbedded volcanic and sedimentary rocks, principally basaltic

lava with interflow beds of sedimentary materials (EG&G, 1985).

2
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1.1.2.1 Properties of INEL Surface Materials. The geology of the INEL

site has been studied extensively since the early 1950s. Over this 35-year

period, many parameters, characteristics, and properties of the geologic

materials have been measured. Most of the information has been collected from

only a few locations at the INEL. This information is presented here to

provide an idea of the "normal" values expected at INEL. However, accurate

predictions about lithologic rock textures from one location to the next are

difficult to make. Those properties include mineralogy, cation exchange

capacity, and sorption coefficients.

1.1.2.1.1 Mineralogy—The mineral composition of the silt- and

clay-sized fractions has been determined for the surficial sediments at 29

locations in the northern part of ♦INEL. The dVerdyt mineral Lumpositiun of

these 29 surficial sediment samples is presented in Table 1-1. The average

mineral composition of the clay-sized fraction contains an average of only 68

percent clay minerals. The common clay minerals are montmorillonite, hydrous

mica (illite), and kaolinite. The silt- and sand-sized particles are composed

of quartz, calcite, feldspar, and dolomite (Table 1-2). This mineralogic

difference hetween the two siie fractions suggests little of the clay has

formed in situ by the devitrification of feldspars, but rather has been

transported to the area by wind and/or water (Nace et al. 1956).

The Snake River Plain basalts are homogeneous mineralogically. The

typical basalt is an olivine tholeiite. These rocks contain up to 20 percent

in volume of the combined plagioclase and olivine phenocrysts, with the former

being dominant. The groundmass commonly consists of olivine, plagioclase,

clinopyroxene, magnetite, and ilmenite with minor apatite, glass, rutile, and

oxidation products. Cristobalite and calcite also occur in the basalts as

secondary vesicle lining and fracture fillings (Leeman 1982).

5



Table 1-1. AVERAGE MINERAL COMPOSITION OF 29 SURFICIAL SEDIMENT SAMPLES FROM INEL (Nace et al., 1956)

Sample

Number Location

7 N.. H. 31E

1 SE 1/4 NW 1/4 sec. 34

2 do

6 N H. 30 E.

3 SE 1/4 SE 1/4 SE 1/4

sec. 12

N , R. 31 E.

4 NE 1/4 NW 1/4 NE 1/4

sec.12

NE 1/4 NW 1/4 NE 1/4

sec. 13

6 SW 1/4 NE 1/4 sec. 13

7 do

SE 1/4 NE 1/4 sec. 13
01

NE 1/4 SW 1/4 sec, 13

10 do

11 SW 1/4 SW 1/4 SW 1/4

sec. 13

12 SE 1 /4 SW 1/4 SW 1/4

sec. 13

13 NW 1/4 NW 1/4 SF 1/4

sec. 13

14 SE 1/4 NE 1/4 sec. 14

FA:norms present ImsPrs5 ate percent of each Inchon(

Depth

(feet Iselovr

Cloy Frsction Silt Frsction

Hydrous Hydrous

liEe of Material lend SuSriai MontmoriBonne rroc• Ka-Winne Oust Cslcite Feldspir Mcmtmorillonite mica Kto!Mite ()mini Calcite faltspLy Dolomite

Growl. sandy 10 6 20 30 90 10

do 22 er 10 5 40 16 tr

do 16 30 10 6 36 5 60 30 10 10

do 26 26 20 6 26 tr 10 10 10 10

Silt. newly,

with some May

de

6-6.15

16

46

36

16

26

6

16

16

16

10

10

tr 10

tr

46

46

:10

20

6

26 10

do

do

do

do

10

21

2-4

do

40

P

S

6

20 10

S

P

P

16

S

S

S

16 — 6 6 46 :16 10

—

6

Silt, clayey.

sandy

36 20 20 16 10 66 25 10 10

Silt, sandy,

witn some clay

do

10

14.41

36

46

20

16

16

10

15

16

16

16

tr

10

60

46

26

20

5

6

10

20

Silt. clayey. 10 30 20 16 16 16 60 10 20 10



Table 1-1. ((:ontinued).

Sample

Number Location lyniff 1.4.161181

Depth

Reel below

land Steal

Minerals present I.epio ate percent of esch fraction)

Clay Frwoon Silt fraction

Montmorillonite

Hydrous

mica Ksol to Quartz Calcite Montmorillowte

Hydrous

mica Ksolinite Quartz fitepar Dolomite

16 NW 1/4 WE 1/4 sec. 14 do 6 30 25 10 20 16

ipitIrlsper

u 6 - 60 26 10 10

18 Center sec. 14 do 0 36 20 16 20 10 tr - 60 26 6 6

11 Center sec. 14 do 6 30 20 16 20 16 tr 86 20 5 10

1E1 SW 1/4 SW 1.4 sec. 23 do 40 20 10 16 16 te 60 20 10 10

19 SE 1/4 sec. 23 Sand. silty 4116.12 P S - 10 10 30 16 tr

20 NE 1/4 NWT'S SW 1/4

sec. 24

Silt. sandy, with

some [IAA

10 40 16 10 20 16 tr 10 10 40 30 6

21 NW 1/4 NW 1/4 NE 1/4

sec. 26

Silt ard sand, 3_8.4.6 10 10 60 10

22 NW 1/4 SW 101 sec. 26 Sand, silty P 16 6 tr 60 10 6 16

23 SE 1/4 SE 1/4 SW 1/4

sec. 27

Sand, silty.

clayey

10 10 40 15 10 16

24 SE 1/4 NE 1/4 sec. 34 do 16 10 46 26 ir 10

26 SW 1/4 SW 114 SW 1/4

sec. 34

Sand, silty 10 10 40 16 6 tr

26 do Silty, sandy 0.6 S 16 16 60 10 10 10

2) do Sandy, silty, 16 tr tr 46 6 10

6 N.. R. 32 3.

28 Center sec. 22 Sind, CIOYCY.

eihy
0 10 10 tr 36 16 6 6

29 NE 1/4 WE 1/4 sec. 21 Silt 1 S S

P - Predominant in amount.

S - Subordinate in amount.

tr - Trace amount.
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TABLE 1-2. AVERAGE MINERAL COMPOSITION OF THE SILT- AND CLAY-SIZED FRACTIONS
IN SAMPLES COLLECTED AT THE NORTHERN PART OF THE INEL

Chu
(%)

Silt
(%)

Clay minerals
Montmorillonite 34 8
Hydrous mica 21 7
Kaolinite 13

Quartz 14 48

Calcite 13 20

Feldspar <5 8

Dolomite

TOTAL

n,

100 100

1.1.2.1.2 Cation Exchange Capacity and Sorption Coefficients--Cation

exchange capacity (CEC) is a measure of the ability of a material to remove

cations from solution by exchanging them for cations held loosely within the

structure of the material (Rightmire 1984). CEC is an important parameter in

controlling the migration of contaminants. CECs have been determined for a

large number of surface materials throughout INEL and are presented in

Table 1-3. The CECs are generally low, reflecting the coarse-grained nature

of most alluvial and earlier material.

8
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Because studies have not been performed on the ability of soils in the

vicinity of ARA-I to retain radionuclides, the results from a study by

Schmalz (1977) at the Test Reactor Area of INEL are presented. Sorption

coefficients are defined as:

Kd=Cs/Cw

where

Kd=sorption coefficient, mL/g

Cs=concentration of radionuclide on the soil, mCi/g

Cw=concentration of radionuclide in the water, mCi/mL.

The sorption coefficients were measured in batch experiments, measured

in laboratory column experiments, and calculated from soil and water samples

collected in the field. Kd values for cesium ranged from a low of 285 mL/g
nnn r2..1.1 V

tul UCILLAI cApci IMCHL) LU YJV LL/ LOILUICLCU IICIU UGL4. Nd

values for strontium ranged from a low of 7.2 mL/g for batch experiments to 40

mL/g calculated from field data. Because the field data reflect the most

rnAlictic conditions fnr snrption, these values would be most indicative of

the sorptive properties of the Big Lost River alluvium.

Sorption of plutonium on soils of INEL was studied by Miner et al.

(1982). They measured Kd values for plutonium by using batch experiments and

a range of initial plutonium concentrations from 10-8 to 10-6 moles/L. The

sorption coefficients ranged from 140 to 5,000 mL/g, with a geometric mean of

1,160 mL/g. The reversibility of the sorption process was also evaluated by

running elution experiments on soil columns. In no case was more than

2 percent of the total sorbed plutonium removed from the soil by column

leaching.
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TABLE 1-3. SUMMARY OF CATION EXCHANGE CAPACITY (CEC) OF SEDIMENTS AND
BASALT (Nace et al. 1956).

Type of Sample
Number of
Samples

CEC
(mea/100 a)

Range Averaqe

OullUlO Sediments

Gravel
Coarse, clean 2 1.0-2.9 2.0
Sandy 52 1.4-15.6 4.1

Sand
Clean 19 1.6-18.0 7.6

Silty 24 1.8-23.6 8.5
Silty and clayey 21 3.3-20.0 10.3
Silty, windblown 5 3.0-7.5 5.2

Silt
Clean 4 6.2-34.8 20.4
Sandy 9 5.3-1A.0 21.9
Sandy and clayey 17 7.1-30.4 13.5
Clayey 3 7.5-42.0 20.3

Clay, silty 1 13.7

Soil over silicic rock 1 4.4

Basalt

Sieve fraction
0.5 mm 6 0.4-1.4 0.8
0.5-0.62 mm 8 0.6-12.2 3.9
0.62 mm 1 2.3

10
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1.1.2.2 Soils and Subsurface Geologv at the ARA-I Chemical Evaporation Pond.

Soils in the vicinity of the Chemical Evaporation Pond are generally shallow

and poorly developed. Much area has been disturbed by past construction

activities as shown in Figure 1-3. Based on a preliminary site visit, it

appears that the pond was constructed by removing native soil and excavating

into the basalt. At least 0.6 m (2 ft) and possibly as much as 3 m (10 ft) of

sediments now overlie the basalt. The sediments were probably windblown,

although some materials may have been deposited by localized runoff. Other

areas surrounding the pond including the overflow areas and secondary

discharge unit contain very shallow, 0 to 30 cm (0 to 12 in.), soils over

basalt. Basalt outcrops are prevalent and soil materials are poorly developed

with sparse vegetative cover.

Very little information is available that describes the geology at ARA-

I. Some information is available from the drillers' log for a production well

1 nrntflA 183 m northwest of the Chemical Evaporation Pond within Building 629.

The geologic descriptions from this log are poor but can be used to assemble a

limited picture of the subsurface geology at ARA-I. The log indicates that

thP ARA is underlain hy mnrP than 1A1 m (600 ft) of rPlatively thin basalt

flows interbedded in places with fine grained sedimentary clastic materials.

A generalized lithology taken from the drilling log is presented in Figure 1-

4. The drillers' log is presented in Appendix A.

1.1.3 Hydrology

The surface water hydrology of INEL is controlled by the flow of the Big

Lost River, the Little Lost River, and Birch Creek which drain mountain

watersheds and provide intermittent flow to INEL. Flow from these streams

terminate in closed drainage basins (playas) or flow out onto the plain where

the water is evaporated or lost to percolation. The Big Lost River, which is

the main waterway at INEL, flows from the southwest boundary toward the

northeast, and terminates in a series of playas near Test Area North (TAN)

(Barraclough, Lewis, and Jensen, 1981). Water from the river recharges the

11
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Snake River Plain aquifer, although some water may be held, at least

temporarily, in perched water zones (EG&G, 1985).

the !NEL is situated over the Snake River Plain aquifer. The depth to

the aquifer from the land surface ranges from approximately 60 meters (200

ft.) in the northeast corner of the INEL to 305 m (1000 ft.) in the southeast

corner (Figure 1-5) (Lewis and jUnsen, 1984). Transmissivities range L.  3.7

x 105 to 2.2 x 108 liters per day per meter (3 x 104 to 1.8 x 107 gallons per

day per foot) and storage coefficients range from 0.01 to 0.06. Regional
nrmind hifor flnw tn +km cnuthwoct witk Aicrhmrno infn +ha gremlin Oiwor

near Hagerman, Idaho. Groundwater velocities range from 1.5 to 6 meters per

day (5 to 20 ft. per day) (Robertson, Schoen, and Barraclough, 1974).

Groundwater flow velocity in the vicinity of ARA-I is estimated to be

less than 0.3 m/day (1 ft/day), assuming average parameters for the aquifer

and an aquifer thickness of 76 m (250 ft). Based on the drillers' log for the

ARA-I production well, the depth to groundwater (i.e., the Snake River Plain

aquifer) at ARA-I is approximately 185 m (604 ft). The regional groundwater

flow direction is to the southwest; therefore, the production well is

upgradient of the Chemical Evaporation Pond.

The primary layer responsible for creating perched water tables at INEL

is the clay layer that overlies the basalt at the basalt/surficial sediment

interface. The clay fills fractures in the basalt, thereby decreasing the

permeability of the unit. It is unlikely that perched water is present

beneath the ARA-I Chemical Evaporation Pond because the basalt either outcrops

or is located only a few feet beneath ground surface. In addition, the pond

has been dry for several years and is, thus, not a source of water for

recharging a perched zone.

14
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To Idaho Falls

Figure 1-5. Inferred directions of groundwater flow, INEL and vicinity.
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1.1.4 Ecology

Vegetation communities at INEL are typical of the sagebrush steppe/cold

desert ecosystem. The ecosystem is composed of shrubs, primarily belonging to

the genus Artemisia, and an understory of perennial grasses and forbs. No

plant species listed by the federal government as threatened or endangered

occur on the INEL. However, two resident species of milkvetch (Astracialus 

ceramicus) var. anus and A. purshii var. ophiqenes are being reviewed for

endangered or threatened status (EG&G, 1985).

Big sagebrush (Artemisia tridentata) with the perennial grass species,

thickspike wheatgrass (Aoropyron dasystachyum) and needle-and-thread (Stipa 

comata), are the dominant vegetation types in undisturbed areas ---- • s-
dujitcent. LU

the ARA-I Evaporation Pond.

Vegetation in the disturbed areas consists of species that colonized the

site as well as seeded species. The main chemical waste pond was colonized by

cattail (Typha latifolia) and willow (Salix spp.). Cattails occupied the

entire basin when discharges were frequent. Since the effluent stream has

decreased, cattails and willows now occupy a small area immediately adjacent

to the inlet. Outer areas of the pond are now being colonized by thistle

(Cirsium or Sonchus spp.) and other yeedy species tolerant of drier soils.

The overflow area east of the main pond has been seeded with crested

wheatgrass (Agropyron cristatum). Other disturbed areas contain remnant

native vegetation, halogeton (Haloqeton qlomeratus) and other chenopods, and

other weedy species.

The sagebrush ecosystem supports a variety of diverse wildlife,

including invertebrates, amphibians, reptiles, birds, and mammals. Lists of

commonly occurring animal species have been compiled by the Radiological and

Environmental Sciences Laboratory of DOE-ID and are summarized in the INEL 

Environmental Characterization Report (EG&G, 1985).

16
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The bald eagle and the American peregrine falcon are the only species

observed on INEL that are classified as endangered or threatened wildlife.

Several bald eagles (endangered status) usually winter on or near INEL. The

peregrine falcon (endangered status) has been observed infrequently on the

northern portion of INEL. There are no known endangered or threatened species

residing year round on INEL and no known critical habitats (Reynolds et al.,

1985).

The ARA-I area provides habitat for various animal species commonly

found on INEL. The sage brush lizard, short-horned lizard, gopher snake, and

rattlesnake occur sitewide and may be found near this site. The sage

thrasher, sage sparrow, Brewer's sparrow, horned lark, western meadowlark,

hlArk-hillnd ningpip And rnhin 2rp sparies nf passerines fnund throughnut INEL

and could be expected to occur at this site.

Species of mammals that may inhabit this area include several species of

mice, chipmunks, voles, and ground squirrels: Black-tailed jack rabbits,

Nuttall's cottontails, mule deer, and pronghorn are also found in similar

areas of INEL.

1.1.5 Archaeology

Archaeological investigations have been conducted at various locations

of INEL; however, such cultural resource surveys have not been conducted in

the vicinity of ARA-I. Sampling activities can be undertaken without a

further investigation if they are contained within facility areas that have

been previously disturbed. If cultural or paleontological materials are

encountered during sampling activities, work will stop until a professional

can assess the significance of the discovery.

17
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1.1.6 Land Use

The Auxiliary Reactor Area (ARA) is located 7.5 miles east of the

Central Facilities Area and encompasses four satellite areas: ARA-I, ARA-II,

ARA-III, and ARA-IV. These facilities were constructed in 1957 to test U.S.

Army portable power reactors. The location of the ARA is illustrated in

Figure 1-2.

ARA-I is the southernmost of the four ARA areas. It has two main

buildings, initially constructed about 1957 to support the Stationary Low

Power Reactor No.1, which was located at what is now called ARA-II. Figure 1-

6 shows the plot plans for ARA.

Building 626 is a hot cell building, presently used to support materials

research. It also contains a small laboratory area for sample preparation and

inspection which is not currently being used.

Building 627 was a print shop from about 1955 to 1971. During 1971,

this building was expanded and modified to serve as a research laboratory for

materials development and testing. In 1980, the building was further modified

to incorporate a radiochemistry laboratory. During 1984, use of the building

ceased, with the exception of the radiochemistry laboratory, which was then

moved to TRA in 1988.

Other facilities located at ARA-I are ARA 629, a pump house with a

groundwater well that provides potable water and fire water that is stored in

Tank 727; ARA 628; the guard house, Tank 728; a fuel storage tank, and Tank

729; a hot-waste storage tank. The pump house is located approximately 183 m

(600 ft) northwest of the Chemical Evaporation Pond, as described in

Figure 1-6.

The hot cells, ARA 626, have been in operation since 1957. They were

originally used to support operations for the Nuclear Reactor Program of the

18
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U. S. Army conducted at ARA-I. In 1965, all activities in support of the

Army's program were curtailed at ARA, and activities in the hot cell were

dedicated to other programs at INEL. In 1970, the operation of the hot cell

was dedicated to fuels and material research, but this has no significant

impact on the quantity or type of work at the hot cell. The hazardous

chemicals used at the hot cell were limited to small quantities of solvents

and acids.

Typically, because of personnel hazards associated with solvents and

acids in a hot Lell unv;rgumegt, vctp and watef wulc t”ed ct Clean;fly events.

When organic solvents were used, either methanol or acetone were chosen

because of their high vapor pressures (100 percent volatility). Occasionally,

nitrir acid was .sed in the hnt cell lahnratnry. The offillontS gonorntod

during these operations were passed through a sewer for radioactive wastes to

a radioactive materials holding tank. Periodically, the radioactive materials

holding tank was emptied, and the contents were shipped to the Idaho Chemical

Processing Plant (ICPP) for processing and subsequent disposal. These waste

streams were not sent to the Chemical Evaporation Pond.

19
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Building 627 was originally a print shop that generated small amounts

(approximately 300 lb/yr) of rags, which were occasionally wetted with

acetone/printing fluids. These rags were disposed of in an INEL landfill.

During 1970, Building 627 was modified, expanded and subsequently used

for materials research and testing. From 1970 to 1984, small amounts of

organic solvents and mineral acids were used in operations in Building 627.

Infrequently, when large amounts of acids or solvents were used on a specific

project, they were retained and sent to TRA or ICPP. The small amounts of

acids and solvents that were used on a more routine basis (metal etching,

cleaning, etc.) were disposed in the following manner. Radioactively

contaminated (from metal etching operations) acids were put into the

radioactive waste sewer and retained •in the radioactive waste ♦tank (the same
tank used by Building 626). The tank was periodically emptied, and the wastes

were treated at the ICPP. Nonradioactively contaminated acids and solvents

wprp nftpn dispocpd of at thp Fhpmiral Fvaporatinn Pond lnratpd cnuthpact nf

Building 627.

In 1980, minor modifications were aqain made to Building 627 to provide

space for a radiochemistry laboratory. This laboratory performed extractions

to determine potential leaching of radionuclides from waste forms and other

inorganic media. By the nature of the work performed, approximately 95 to

99 percent of the low-level radioactivity contained in the analytical samples

was retained on filter paper, and periodically sent to the Radioactive Waste

Management Complex (RWMC). The minor amounts of radioactivity that were not

captured during extraction operations (approximately 1x10-12 Ci/mL) and the

organic solvents used in the extraction process (xylene, heptane, 2-ethyl

hexanol, and methanol) were sent to the Chemical Evaporation Pond. In 1984,

the materials research and testing operations were moved from Building 627.

The buildings are now vacant and their future use is uncertain.
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1.2 Obiectives of the Sampling Effort

The ARA-I Chemical Evaporation Pond has not been properly characterized

to evaluate the presence and type of chemical and/or radioactive

contamination. The purpose of the proposed sampling is to determine the

presence, extent, and concentrations of chemical and radioactive constituents

in the surface and shallow subsurface soil at the ARA-I Chemical Evaporation

Pond. This data will be used to characterize the Evaporation Pond

contamination so a closure plan can be constructed.

The sampling plan design will focus on the detection of chemical and

radioactive constituents in the pond and immediately adjacent to the pond.

Compoundc datart.4 in the laboratory analysis will be rnmnmrcIA te uesvn'4'4"

levels to determine contamination status.

The objectives of the proposed sampling and analysis are tn:

characterize the presence and areal extent of pond contaminants

using biased, systematic and random samples;

determine the presence and areal extent of contaminants in

previously unsampled areas: Areas with potential for

contamination include the discharge pipe and overflow areas

adjacent to the pond;

assess the extent of subsurface contaminant movement;

delineate areas that may require soil removal to achieve closure

under RCRA; and

collect background samples to set action levels for metal and

suifide contamination.

22



EGG-WM 8835
Revision I

The objectives were established based on the requirements of the COCA,

Appendix 1 requirements (EPA 1987) and the EG&G Strategy Plan (EG&G 1989).

Decisions to be based on those data are shown in a decision tree in

Figure 1-7.
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Figure 1-7 Decision tree for clean closure of the ARA Chemical Evaporation Pond.
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2. PROJECT DESCRIPTION

2.1 Analvsis of Existinq Data

Previous sampling efforts at the ARA-I Evaporation Pond have been

limited to the collection of a single composite sediment sample in 1982 (EG&G

1986), slightly over one year of quarterly sampling of the ARA-I waste stream

effluent in 1987 and 1988, and a recent surface radiation survey in 1989

(Wright 1989).

In August and September of 1982, a single composite sediment sample,

consisting of three subsamples, was collected from the ARA Chemical

Evaporation Pond and analyzed for priority pollutants by Cal Analytical in

Sacramento, California. The subsamples were collected from surficial

materials with decontaminated, stainless steel trowels. The exact location of

the subsamples is unknown, other than hoing within thn porimPtor nf thP

primary pond. The sample was chilled and shipped in coolers by overnight

delivery to the analytical laboratory per chain-of-custody procedures.

Organic constituents were not detected at concentrations greater than

the method detection limit in the sediment sample. Metals were not detected

in concentrations outside the range of expected background concentrations in

the sediment sample. Although background concentrations of metals in soils at

this particular location have not been established, comparison to background

concentrations at nearby INEL locations is acceptable for this preliminary

data. A summary of the analytical results from previous sampling is presented

in Appendix B. Background metal concentration resulting from two separate

studies are presented in Appendix C.

Effluent monitoring at the ARA Chemical Evaporation Pond was performed

on a limited basis in 1987. The only effluent monitoring data from the waste

stream discharging into the ARA Chemical Evaporation Pond was coiiected in

1987. The 1987 samples were analyzed for metals to Contract Laboratory
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Program detection limits, anions were determined using EPA Method 300.0, and

total organic carbon was determined using EPA Method 415.1. In addition,

field measurements for temperature, conductivity, and pH were taken.

The monitoring did not detect significant concentrations of any of the

analytes. However, the usefulness of these data is limited because of the

small number of samples collected and the limited analytical parameters.

Results of the 1987 effluent monitoring are presented in Appendix D.

The quantity of radionuclides released to the pond was repnrted to ho

negligible; however, a recent (June 26, 1989) surface radiation survey

detected radiation above ambient background at three areas (Wright 1989).

figure 2-1 shows the location of these areas and the associated readings.

Readings were taken at contact and three feet above ground surface. The

highest reading (location 2) was located 3.7 m (12 ft) away from the effluent

stream drain opening. The readings were 1.85 mR/hr at contact and 0.27 mR/hr

at 0.9 m (3 ft) above the surface. The ambient background level for this area

was 0.009 mR/hr.

Information detailing the composition of waste streams to the ARA-I pond

and the magnitude of sediment contamination within and adjacent to the pond is

inadequate. Records for quantifying waste stream constituents were not kept

and monitoring results for effluent discharges are sparse and incomplete.

Contaminant characterization is inadequate for the ARA-I site because sediment

sampling within the pond is insufficient and overflow areas have not been

sampled. Background soils data are also needed for developing action levels

for evaluating metals and sulfide contamination.

2.2 uata Quality Obiectives

The ARA-I Evaporation Pond Sampling and Analysis Plan is based upon Data

Quality Objectives developed as outlined below.
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2.2.1 Decisions to be Made

The Environmental Technology Unit (ETU) and Environmental Restoration

Program Managers (ERP), with concurrence from EPA Region 10 and the Idaho

Hazardous Waste Bureau, will determine if the ARA-I Evaporation Pond and

adjacent overflow areas can achieve clean closure without remedial actions

after review of results from this sampling and analysis effort, and previous

efforts. If the evaporation pond can not be clean closed, a number of closure

scenarios are possible. The pond can be closed as a landfill, or if waste

removal is determined to be feasible, affected material will be removed, and

the ARA-I Chemical Evaporation Pond will be clean closed. Other closure

scenarios are possible depending on the results of sampling and analysis.

2.2.2 Information Required to Make Decisions

The closure decision for the ARA-I Chemical Evaporation Pond will be

based on the presence or absence of contaminants in the pond sediments. The

sediments may contain metals, organics, or radionuclides. The information

required will include contaminant levels of a sufficient analytical level in

sediment samples and the concentrations of those contaminants in background

soil samples. If contaminants are present, subsequent decisions on proposed

closure options must be made. Decisions will require information on the

presence and concentration of environmental contaminants, and the contaminants

spatial distribution at the ARA-I Chemical Evaporation Pond.

2.2.3 Potential Consequences of Inadequate Environmental Data

Environmental data that are not truly representative of background

soils, evaporation pond sediments, or sediments beneath the discharge pipe

could lead to incorrect site closure decisions. Data that indicate the

presence of sediment contamination when none actually exists (false positives)

couid trigger unnecessary sediment removal and disposai of materials which are

not hazardous. The result would be an over-expenditure of available human and
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financial resources. Conversely, data indicating a lack of contamination,

when contaminants are present, (false negatives) would result in the premature

clean closure of the evaporation pond and a failure to address an existing

contamination problem.

2.2.4 Specific Environmental Data Required

2.2.4.1 Backqround Levels of Potential Contaminants in Soils. To

identify action levels for metal and sulfide contaminants, the mean and

standard deviation of metal and sulfide concentrations in local (ARA-I

vicinity) surface soils will be determined. Those data will be compared with

metal and sulfide concentrations in sediments from the evaporation pond (see

Section 4.6) to determine the presence of contaminants.

2.2.4.2 Contaminant Levels in Site Sediments. Defensible results from
re141e/enA4mnnte c.,11n1;nr. + be produced to determine

concentrations. Concentrations of contaminants are compared to action levels

to demonstrate the presence or absence of contamination.

Specific analyses of the soils and sediments will consist of: metals by

inductively coupled plasma (ICP), volatile organic analysis (VOA), 40 CFR 264

Appendix IX analytes, and gamma-emitting radioisotopes by gamma spectroscopy.

2.2.5 Domain of Decision

The Sampling Plan specifically addresses the ARA-I Chemical Evaporation

Pond, discharge pipe, and overflow area. Actions resulting from the

evaluation of sampling and analysis data will impact the evaporation pond

area, adjacent overflow area, and the corridor along the discharge pipe.

Disturbance may result from removal of that soil and other remedial actions if

data from the sampling effort indicates contaminants are present.
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2.2.6 Information to be Derived from Environmental Data

Laboratory data resulting from the sampling and analysis effort will be

evaluated to determine if metals, organics, or radionuclide contaminants

exceed action levels and to estimate the spatial distribution of

contamination. The information will be used to select site closure options.

2.2.7 Need for New Environmental Data

Insufficient information exists regarding the composition of waste

streams released and prior data collection for evaluation of sediment

contamination in the ARA-I Chemical Evaporation Pond and associated overflow

area. Only one comnosite sample has been collected and analy7ed to evaluate

contamination in the pond sediments. Furthermore, the locations and depths of

the three subsamples for this single composite sample are unknown. Additional

sampling is necessary to assess the spatial distribution of sediment

contamination in the pond and overflow area. This is achieved by taking

samples from the surface and shallow subsurface (3-m or above basalt/sediment

interface) across the entire length of the pond and overflow area. Sample

collection is proposed in the surface 3-m of sediment because excavation and

removal of contaminated sediments is only practical for contaminants

concentrated above the basalt/sediment interface.

In addition, sampling has not been performed to determine if leakage has

occurred along the discharge pipe. Samples will be taken to assess the

integrity of the discharge pipe and to determine if contaminants were released

from this structure.

Background soil samples will be collected and analyzed for metal and

sulfide concentrations. Background analyses will be used to identify

appropriate action levels for metals and sulfides found in samples collected

in the various waste units.

30



EGG-WM 8835
Revision 1

2.2.8 Summary

Table 2-1 summarizes the Data Quality Objectives (DQ0s) for this

sampling and analysis effort.

2.2.8.1 Decisions to be Made. Does the ARA-I Chemical Evaporation Pond

qualify for clean closure without additional sampling and analysis or remedial

action. If contamination is found, is it in concentrations above stated

action levels? Then, does the ARA-I Chemical Evaporation Pond qualify for

clean closure using soil removal methods and verification sampling or closure

as a landfill?

2.2.8.2 Resources Available for Data Collection. Avail-km" VI

financial resources is not considered to be a limiting factor.

22,F1,1 nnmain nf nerisinn, The ARA-I Chemical rvaporation Pond.

overflow area, and the corridor of the discharge pipe will be impacted by the

decision regarding qualification for clean closure.

2.2.8.4 Data Analysis. The sediments will be considered contaminated

with metals if statistically reliable data indicate metals are present in the

sediments at levels above those.found in background soils. Action levels for

radionuclides will be based upon requirements specified in DOE Order 5820.2A

(DOE, 1988). Action levels for organic compounds in soils will be set at

twice the method detection limit (See Section 4.6).
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TABLE 2-1. ARA-I CHEMICAL EVAPORATION POND DATA QUALITY OBJECTIVES

SAMPLE LOCATION:

ACTIVITY

OBJECTIVE

PRIORITIZED DATA USE

APPROPRIATE ANALYTICAL
LEVEL
CONTAMINANTS OF CONCERN

LEVEL OF CONCERN

REQUIRED DETECTION LIMITb

Discharge Pipe 

Obtain biased grab samples of
sediments beneath the discharge
pipe for anatysis of metals,
VOCs, and radionuclides.

Assess the integrity of the
discharge pipe and determine if
leakage has occurred.

Evaluate RCRA ctosure options.

Level Illa

Metals, organics, radionuclides

METALS: 99Z one-sided upper
toterance interval for backgrourd
samples.
ORGANICS: 3 X MDL or POL,
whichever is higher.
RADIONUCLIDES: Consistent with
DOE Order 5820.2A BRe
classification.

METALS: MDL
ORGANICS: MOL
RADIONUCLIDES: Mgl.

IMPORTANT SAMPLES samples at the outfall

Background Samptes 

Obtain biased, composite surface
soil samples from selected
background soil locations near
the ARA-I facility and analyze
the samples for totat metats.

Determine background levels of
metals for comparison with
potentially contaminated
sediments and soils.

Provide basis for evatuating
contamination in evaporation pond
sediments, overflow area soils,
and soils beneath the discharge
pipe.

Level III

Metals

N/A

METALS: Mt

minimum of two

and Overftow Area

Obtain biased and random surface
and subsurface sediment samples
from the primary and seconclary
pond and the overflow area.
These samples will be anatyzed
for total metals, VOCs, arKl
radionuclides.

Determine the areal and vertical
extent of sediment contamination
in the pond ard overflow area.

EValuate RCRA closure options,
and locate potential area for
soil removal.

Level III

Metals, organics, radionuclides.

METALS: 99% cne-sided upper
tolerance intervat for background
samples.
ORGANICS: 3 X FIDL or POL,
whichever is higher.
RADIONUCLIDES: Consistent with
DOE Order 5820.2A Ble
classification.

METALS: MDL
ORGANICS: MDL
RADIONUCLIDES: ROL

subsurface sediment samples

a. Analytical Level III is defined in Data Quality Objectives for Remedial Response Activities: Development
Process (EPA, 1987).
b. The method detection limit (MDL) for each analysis specified in Section 8 will be used per agreements
with EPA Region X and State of Idaho.
c. BRC = below regulatory concern.
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3. PROJECT ORGANIZATION AND RESPONSIBILITY

Several organizations will be directly involved in the performance and

review of this project. The project documentation receives internal review

that is outlined in the Environmental Restoration Program (ERP), Program

Directive for the Preparation of Sampling and Analysis Plans (EG&G 1989). An

organization chart for sampling and analysis activities at the ARA-I Chemicai

Evaporation Pond and overflow areas is shown in Figure 3-1.

The key p L/111 ,c1 de.;.ated •to picpct c .11 plans and conduct work

required for this project include:

S. N. ctanicirh will hP thP Tack Projort ManagPr during sampling

and analysis and subsequent RCRA closure efforts at the ARA-I

Chemical Evaporation Pond. He will be responsible for directing

the project team, reviewing and editing project documentation, and

for communicating with the Decontamination and Decommissioning

Program, Environmental Restoration Program, Data Integrity Review

Committee (DIRC), DOE-ID, EPA Region X, and the contract

laboratory on technical and administrative matters.

R. Rice, P. Permann t and C. Hardy, along with other personnel,

will serve as field team members. They will assist in all phases

of field sampling. Additionally, a field team composed of

personnel from MSE, Inc., in Butte, Montana, may be assigned to

this task.

Data Management responsibilities belong to O. Hester, who will

manage the movement of data from fieid iogbooks, analytical iabs,

to data analysis, and to the final reports. He will be

responsible for getting verified and validated data into the final

reports.

33



E EG&G Idaho, Inc.
Environmental Restoration Programs

R. L. Norland - Unit Manager
R. J. Hover - Project Manager

Sampling and Analysis Coordinators
EG&G Idaho, Inc.
S. N. Stanisich
C. K. Hardy
W. A. Russel

r I 1 1 I -I
Document Control Data Management Quality Assurance Health and Safety Chemica Analysis Radiological Analysis Sampling Team
Coordinator EG&G Idaho, Inc. EG&G Idho, Inc. CFA Dperations Argonne National Radiation Measurements EG&G Idaho, Inc.
D. R. Kirchner O. V. Hester V. W. Watson J. Southwick Lab - East Laboratory C. K. Hardy

R. J.Gehrke R. W. Russell
R. S. Rice
M. J. Gitt
MSE, Inc.
Unassigned

Figure 3-1. Organization Chart for ARA-I Chemical Evaporation Pond Sampling and Analysis.
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The field operations QA Officer (QAO) or Project QA Officer will

monitor the performance of field operations, and detect and report

any deviation from QA protocol to ensure the quality of the

sampling and data collection programs

The ARA operations landlord will be responsible for implementing

the Health and Safety Plan for sampling at the ARA chemical Waste

Pond. This includes providing Health Physicists staff, as

necessary, to support the sampling activities.

The samples for gamma spectroscopy will be sent to the Radiation

Measurements Laboratory (RML) at INEL. R. Gehrke of RML will be

responsible for overseeing the sample analysis and rintn reporting.

Gehrke will work with Watson and Hester to generate the required

information.

Nonradiological analytical samples may be sent to assigned

laboratories approved by the ERP. S. N. Stanisich will be

responsible for identifying responsible task coordinators from

each laboratory, who will be responsible for sample analysis and

data reporting. At the laboratories, assigned personnel will work

with Watson and Hester to generate the requested data.

Data acquired through this SAP will undergo independent

verification by the Data integrity Review Committee (DIRC). The

DIRC will evaluate the data for its ability to meet the objectives

and requirements detailed in this plan.
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4. SAMPLING AND ANALYSIS STRATEGY

4.1 Purpose and Sampling Approach

In the past, specific waste streams at the ARA-I site were discharged to

an unlined pond called the ARA-I Chemical Evaporation Pond. The presence and

extent of sediment contamination within and adjacent to the pond is unknown

because the types and quantities of waste released to the pond were not

recorded. The waste streams probably consisted of volatile organic compounds,

metals, and low levels of radionuclides. A combination of biased, systematic

and random sampling will be employed to investigate the presence or absence of

contamination and the horizontal and vertical extent of contamination at the

ARA-I Chemical E.,apulation Pond.

The sampling plan for detection of chemical and radioactive constituents

is hn na nn (I) thn limitnd quantiting of materials discharged over a lonq

period of time, (2) the assumption that waste streams were composed primarily

of waste solvents and laboratory waste acids, and (3) the defined limits of

ponded contaminant effluent. Field screening for gamma and beta emitting

radionuclides will be used to bias sample collection. The Ludlum 2A, or a

similar type radiation detection instrument, will be used to screen for Beta-

Gamma contamination.

4.2 Description of Sampling Units

For the purpose of sampling, the ARA-I Chemical Evaporation Pond

contains four discrete units as illustrated in Figure 4-1. The four units are

(1) the primary pond, (2) secondary pond, (3) overflow area, and (4) the

corridor beneath the discharge pipe. A fifth sampling unit is defined for

local background soil samples for metal, cyanide and sulfide analysis.

Division of the pond into primary and secondary sections was based on

vegetational changes and the probabiiity that a second discharge pipe may have

been located in the secondary pond. The primary pond, directly downstream of
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the discharge, is covered with emergent vegetation, which indicated the

general outline of the water level which existed when the pond was in use.

The suspected secondary discharge area is adjacent to and upgradient from the

primary pond. The area has sparse vegetation with surface material from zero

to a few feet thick covering basalt. This is an area of concern, since there

is evidence that at some time in the past a discharge pipe was located there;

however, there is no evidence of this discharge point at the present time and

historical information does not support the presence of a discharge pipe.

Evidence for the secondary pond discharge point is based on the presence of an

excavation located on ♦the western margin of this sampling unit. For ♦the
purposes of this sampling and analysis plan, it will be assumed a discharge

point was located in the secondary pond even though there is no historical

evidence to support this. This excavation may also he tha remAins of a

building foundation. The overflow area east of the pond may have received

water during pond overtopping events. Overtopping events may have occurred

due to an increase in the rate of discharge to the pond or intense

precipitation events. The sediment beneath the discharge pipe is being

investigated to screen for contaminated effluent which may have migrated to

underlying soils.

The primary pond can be separated into two general sections based on the

presence of dominant vegetation (see Figure 4-1). At the drain pipe discharge

point, effluent flowed through a shallow sloping ditch with dimensions of

approximately 10 x 32 m. The dominant vegetation in the ditch, when the pond

was in use, was composed primarily of willows (Salix spp.) with a small area

of cattails (Typha spp.) located at the discharge point. This ditch flowed

into an area where the effluent ponded. The area where ponding occurred is

roughly circular in shape with a diameter of approximately 25 m. The dominant

vegetation in the ponded area, when the pond was in use, was composed

primarily of cattails (Typha spp.). Immediately to the northeast of the

cattail section of the primary pond is a noticeable shallow depression which

contained ponded effluent. This depression is separated from the cattail

section of the primary pond by a basalt outdroppiny. For the purposes Ul

sampling, this depression will be considered part of the primary pond.
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Presently, cattails and willows no longer occupy the site, which is being

colonized by species characteristic of the adjacent range.

Detectable levels of radioactivity, as determined by portable radiation

detection instruments, can only be found in the willow section of the primary

pond. A site investigation, using Ludlum 2A, revealed that beta-gamma

radiation levels were greatest at the pont of discharge to the pond and

decreased to background levels at the eastern margin of the willow section of

the primary pond. The highest reading (1,600 cpm) was found approximately 2 m

below the discharge point. Activity was not detected in the cattail section

of the primary pond.

4.3 Description of Samplinq

Separate sampling approaches are proposed for each unit based on the
rhafinitinn nf tho camnlinn unity Apprnarhoc woro hacod nn tho Anal gnalc nf

obtaining data to determine the presence or absence of contaminants and to

provide sufficient data for evaluating closure options if contaminants are

found. The sample sizes used should produce representative information,

although the absence of preliminary information precludes a quantitative

sample size determination. Table 4-1 summarizes the type, location, and

number of field samples to be collected from each unit.

4.3.1 Backqround Metals

Ten background surface soil samples will be collected, as control

samples, for comparison with samples collected from the pond area. Biased

sample locations will be selected at the discretion of the Field Team Leader.

Locations will be selected so samples are representative of local background

conditions. Selected areas will avoid surface disturbances and minimize the

potential for windblown contamination. Background soil samples will be

collected upgradient of the ponds but within 100 yd of the ponds. Each plot

location will be marked with a sufficiently permanent marker to allow for

surveying of the location.
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4.3.2 Discharge Pioe

To screen for contaminants released due to pipe leakage, three

subsurface samples will be collected at a depth of 0.6 m below the discharge

pipe and will be analyzed by ICP for metals, for volatile organic compounds,

and for gamma-emitting radionuclides. If contaminant leakage from the pipe

has occurred, it is most iikeiy to be concentrated just below the pipe. Based

on visual observation of the evaporation pond or through radioactive field

screening, sample locations will be selected. If areas of obvious staining of
♦1,.. soil surface are present or radiation is detected, then biased samples
will be taken in these locations. Otherwise, locations will be selected by

the field team leader. All sampled locations will be marked to allow post-

campling curvPying.
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TABLE 4-1. SUMMARY OF NUMBER, LOCATION, AND TYPES OF ANALYSES TO BE PERFORMED ON FIELD SAMPLES
COLLECTED FROM THE ARA-I CHEMICAL EVAPORATION POND.

Location Depth Number Type
6010
ICP

8240/8260
VOC's Appendix IX Spectroscopy

I - Chem jar size 250 ml 250 ml 250 se 500 mlb 500 mlc 500 mld 500 Cc 500 ml Squatst

Background Surface 10 Biased 10

Discharge .6 m 3 Biased 3 3 3

Pipe

Primary Surface 15 Random 15 15

Pond Interface 15 Random 15 15 15

Surface 3 Biased 3 3

Interface 3 Biased 3 3 3 3

Secondary Surface 4 Biased 4 4

Pond Interface 4 Biased 4 4 4

Overflow Surface 4 Biased 4 4

Area Interface 4 Biased 4 4 4

TOTAL FIELD SAMPLES 65 52 26 3 3 13 3 55

a. Analytical parameters: Volatile organic compouncM (SW-846 method 8240 or 8260)
b. Analytical. parameters: Semivolatiles (SW-846 method 8270)
c. Analytical parameters: ICP metals/As/Se/Pb/Hg/Tl/Sn/Sulfide/CN (SW-846 methods: 6010, 7060, 7740, 7421, 7470 or 7471, 7841 and 7870

respectivety, sulfide is analyzed by the method stated in Chapter 7, Section 7.3.4.1 of SW-846. Cyanide according to USEPA SOW No. 788)

d. Analytical. parameters: PCBs/Organochlorine Pesticides (SU-846 method 8080)
e. Analytical parameters: Organophospborus Pesticides/Chlorinated Herbicides (SW-846 methods 8140 and 8150 respectively)

f. Gamma Spectroscopy analysis will adhere to procedures detailed in SOPs for the RML.
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4.3.3 Primarv Pond 

Suface and interface samples will be collected at fifteen locations from

a 3 x 3 m sample grid placed within the coundaries of the primary pond. The

margin of the sample grid will extend at least 3 m beyond the area thought to

be affected by discharges to the pond. The affected area can be delimited by

the distinct fegetational boundary present at the primary pond. Fifteen grid

nodes will be randomiy seiected for sampiing. At each of the randomly

selected sample locations, a furface sample and an interface sample will be

collected. The surface composite sample will be collected as described for

the background samples. Each sampling location will be marked ♦to allow post-
sampling surveying of all sampled location. A11 surface samples from within

the primary pond will be analyzed for metals by ICP (EPA Method 6010), and by

gam, spactrascopy and tha intarfara s2mplas will he annly70H hv tha 2hriva

methods and for bolatile organic compounds (EPA Method 8240 or 8260).

Soils in the primary pond may be of insufficient depth to collect both

surface and interface samples. If the soil depth to basalt is less than 1.5

feet, only one sample will be collected from each location. This decision

will be made by the field team leader or an alternate.

4.3.4 Secondary Pond

Based on the judgement of the field team leader, four biased sample

locations will be selected from the secondary pond area. These samples will

be collected to determine if contamination is present outside the margins of

the primary pond and to determine if contamination is associated with the

assumed secondary discharge. One of these biased samples will be collected at

the assumed secondary discharge point. A surface and interface sample will be

collected at each biased location. If the soil depth above basalt is less

than 1.5 feet, only the surface sample will be collected. The surface sample

will be analyzed bu ICP for metals and for gamma-emitting radionuclides by

gamma spectroscopy, the interface samples will be analyzed by ICP gor metals,

for gamma-emitting radionuclide by gamma spectroscopy and by GC/ms for VOC's.
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Surface and interface samples will be collected using procedures described in

Section 5.

4.3.5 Overflow Area

Four biased sample sites will be located in the overflow area. Two of

the biased samples will be collected from the drainage which would accept

overflow water from the primary pond to screen for contaminants which may have

been deposited during pond overtopping events. The remaining two biased

samples will be collected along the eastern boundary of the primary pond to

bound the margins of contamination. The surface samples will be analyzed by

ICP for metals and for gamma-emitting radionuclides by gamma spectroscopy.

The interface samples will be analyzed by ICP for metals, for gamma-emitting

radionuclides by gamma spectroscopy and by GC/ms for VOC's. Surface and

interface samples will be collected using procedures described in Section 5.

The soils in the overflow area may be of insufficient depth to collect

both surface and interface samples. If the soil depth to basalt is less than

1.5 feet, interface samples will not be collected. This decision will be made

by the field team leader.

4.3.6 Primary Pond Appendix IX Biased Sample Locations

Samples will be collected from three biased sample locations within the

primary pond. Surface samples will be analyzed by ICP for metals and by gamma

spectroscopy for gamma-emitting radionuclides. The interface samples will be

analyzed for 40 CFR Part 264 Appendix IX constituents and by gamma

spectroscopy. One of these biased samples will be collected from the cattail

section of the primary pond where discharge water ponded. The remaining two

sample locations will be collected from the willow section of the primary

pond. These two locations will be determined in the field based on field

indications of beta-gamma radioactivity. The two locations with the highest

activity, as determined by Ludlum 2A, or similar radiation detection
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instruments, will be sampled at the surface and interface. Surface and

interface samples will be collected using procedures described in Section 5.

Soils in the primary pond may be of insufficient depth to collect both

surface and interface samples. If the soil depth to basalt in less than 1.5

feet, only interface Appendix IX samples will be collected. This decision

will be made by the field team leader or an alternate.

4.4 Sample Analvsis

A11 surface field samples collected (except background samples) will be

analyzed by ICP for metals (EPA method 6010) and for gamma-emitting

radionuclides by gamma spectiv.%,,,,y. A k..4^: elarn4n44nn nc nnmmn_
11 1.11 IC I UCal.1 IF I VII V I ,JUIIIIIKA

spectroscopy analytical methods is given in Section 8. All interface field

samples (except for those to be analyzed for Appendix IX constituents) will be

analyzed hy ICP fnr metals (EPA method 6010), fnr gammA-0mitting radinnuclides

by gamma spectroscopy and by GC/MS for volatile organic compounds (EPA method

8240 or 8260). Analysis for volatile organic compounds will not be performed

on the surface soils. Surface soils are directly exposed to weatherina and

should not contain VOC's in appreciable quantities. The biased interface

Appendix IX samples will be analyzed by the methods specified in Section 8 of

this SAP.

Background field samples will receive analyses for a number of metals,

cyanide and sulfide. Metals in background samples will receive the following

analyses by reference to an approved EPA method; metals by ICP (EPA method

6010), antimony (EPA method 7041), arsenic (EPA method 7060), lead (EPA method

7421), mercury (EPA method 7471), selenium (EPA method 7740), thallium (EPA

method 7841) and tin (EPA method 7870). Cyanide in background samples will be

analyzed by the method specified in the EPA Statement of Work (SOW) for

inorganics analyses, SOW No. 788. Finally, releasable sulfides will be

analyzed by the mehtod stated in Chapter 7, Section 7.3.4.1 of SW-846.
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4.5 Quality Control Samples

Quality Control (QC) samples will also be collected during the ARA-I

Chemical Evaporation Pond field activities. A summary of the number and

locations, and the analyses to be performed on QC samples is shown in Table 4-

2. Field replicates, rinsates (equipment blanks), field blanks, trip blanks

and field standards will be collected.

Field replicates will be collected at three locations (1) one from the

biased Appendix IX samples collected from the willow section of the primary

pond (2) and two from the random interface samples coiiected from the primary

pond. Those locations were chosen as most critical for site characterization.

The biased Appendix IX field replicate collected from the willow section of

the primary pond will be analyzed for Appendix IX constituents and by gamma

spectroscopy. The remaining field replicates will be analyzed for metals by

ICP, for gamma- emitting radionuclides by gamma spectroscopy and by GC/MS for

vPlAtilo nrgAni r rnmpnundc,

Rinsates (equipment blanks) and field blanks will receive similar

analyses. These samples will be analyzed for metals by ICP, for volatile

organic compounds and for gamma-emitting radionuclides by qamma spectroscopy.

Trip blanks will be analyzed only for volatile organic compounds by GC/MS.

Rinsates (equipment blanks) and field blanks will receive similar

analyses. The samples will be analyzed for metals by ICP, for volatile

organic compounds and for gamma-emitting radionuclides by gamma spectroscopy.

Trip blanks will be analyzed for volatile organic compounds by GC/MS.

Field standards will be analyzed for the same constituents as the

background samples with the exception of cyanide and sulfide. The specific

analyses for field standards by EPA method number are as follows; metals by

ICP (EPA method 6010), antimony (EPA method 7041), arsenic (EPA method 7060),

lead (EPA method 7421), mercury (EPA method 7471), selenium (EPA method 7740),

thallium (EPA method 7841) and tin (EPA method 7870). Sections 10 and 11

describe project QC samples in greater detail.
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TABLE 4-2. SUMMARY OF NUMBER, LOCATION, AND TYPE OF ANALYSES TO BE PERFORMED ON QC SAMPLES COLLECTED
FROM THE ARA-I EVAPORATION POND.

Location
6010 8240/8260

Number Type ICP VOC's  Appendix IX  Spectroscopy

I - Chem jar size 250 ml 250 ml 250 mle 500 mlh 500 nilc 500 mld 500 mle 500 ml Squats
f

Replicates:
High Radiation Level Area 1 QC Soil 1 1 1

Primary Pond Random Interface 1 QC Soil 1 1

Primary Pond Random Interface 1 QC Soil 1 1

Rinsates 4 QC Water 4i 4h

Trip Blanks 4 QC Water 4
h

Field Blanks 4 QC Water 4h

Field Standards 3 QC Soil 49

1

4J

TOTAL QC SAMPLES 19 10 14 1 1 5 1 1 11

TOTAL SAMPLES INCL. QC SAMPLES 85 62 40 4 4 18 4 4 66

a. Analytical parameters: Volatile organic compounds (SW-846 method 8240 or 8260)

b. Analytical parameters: Semivolatiles (SW-846 method 8270)
c. Analytical parameters: 1CP metals/As/Se/Pb/Hg/T1/Sn/Sulfide/CM (SW-846 methods: 6010, 7060, 7740, 7421, 7470 or 74/1, 7841 and 7870

respectively, sulfide is analyzed by the method stated in Chapter 7, Section 7.3.4.1 of SW-846. Cyan1de according to USEPA SOW No. 788)

d. Analytical parameters: PC8s/Organochlorine Pesticides (SW-846 method 8080)

e. Analytical parameters: Organophosphorus Pesticides/Chlorinated Herbicides (SW-846 methods 8140 and 8150 respectively)

f. Gamma Spectroscopy analysis will adhere to procedures detailed in SOPs for the RML.

g. Analytical parameters for field standards: ICP metals/As/Se/Pb/Hg/T1/Sn (SW-846 methods: 6010, 7060, 7740, 7421, 7470 or 7471, 7841 and 7870

respectively)
h. Aqueous VOA Samples placed in 3 - 40 ml glass vials.
i. Aqueous samples analyzed by SW-846 method 6010 placed in 500 ml (NM) HDPE containers.

j. Aqueous samples analyzed for gamma emitting radionuclides placed in 540 ml (NM) HDPE containers.
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4.6 Action Levels 

Action levels for contaminants in the surface and subsurface soils at

thp ARA chemical ívapnratinn Pnnd determine specific cleanup criteria for

organic compounds, metals, cyanide, and radionuclides.

4.6.1 Action Levels for Radionuclides 

Action limits for radionuclides in soils can be established by using

"Radiological Release Criteria for Soils" as presented in the Development of

Criteria for Release of Idaho National Engineering Laboratory Sites Following

Decontamination and Decommissioning (EG&G, 1986). A performance objective of

10 mrem/yr effective dose equivalent will be used for the cleanup of residual

radioactive contamination. This is 1/10 of the 0 to 100-mrem range suggested

for release of INEL sites following decontamination and decommissioning (EG&G,

1986). This is a conservative value, considering the conservative agriculture

exposure scenario used for the dose calculation, the period of control (> 100

yr) for the INEL sites, and that residual contamination would be further

redueced by radioactive decay during this period of control. The release

criteria are consistent with current international (International Commission

on Radiological Protection) and national (National Commission on Radiological

Protection) standards for radiation.

Table 4-3 presents the ERP target radionuclide list that delineates

radionuclides produced or used during research activities at the INEL. lhese

radionuclides have the potential to be released to the environment as a result

of site activities.

4.6.2 Action Levels for Metals and Cvanide

To perform action level comparisons for metals and cyanide valid

tolerance limits must be determined. The action level for metals and sulfides
 A4nn 4n 4-4,n

WIII be defined the vue-ided uppe, tpleipuLe 11101b kAllICAptinulfi voc

99th percentile of the background population with 99% confidence. This means
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TABLE 4-3. ERP TARGET RADIONUCLIDE LIST.

Radionuclide Half-Life

Actinium-228 6.13 h

Americium-241 458 y
Antimony-125 2.7 y

Bismuth-212 60.6 min
Bismuth-214 19.8 min

Cerium-144 284 d
Cesium-134 2.05 y

Cesium-137 30.2 y
Cobalt-60 5.27 y

Europium-152 12 y
Europium-154 16 y

Europium-155 1.81 y
Lead-212 10.6 h

Lead-214 26.8 min
Manganese-54 303 d
Plutonium-230 27.7 y
Plutonium-239' 24,000 y

Plutonium-240' 6580 y

Protactinium-234 6.7 h

Radium-226 1600 y

Silver-110 253 d

Strontium-90' 28.8 y

Thallium-208 3 min

Thorium-234 24.1 d

Uranium-234a 2.5 x 105 y

Uranium-238' 4.5 x 109 y

Zinc-65 245 d

a. To be determined by radiochemical techniques and methods. A11 others
listed are determined by gamma spectrometric techniques.

Note: Thorium-234, Protactinium-234, Uranium-234, Radium-226, Lead-214, and

Bismuth-2I4 are decay products (daughters) of ♦the natural Uranium series decay
chain. Actinium-228, Lead-212, Bismuth-212, and Thallium-208 are decay

products (daughters) of the natural thorium series decay chain. The long

half-lives of the parent activity should be considered when examining the

half-lives of the daughter activities.
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that the calculated action level will be greater than 99% of the values in the

background population with 99% confidence. This limit, U, is calculated from

the mean, x, and the standard deviation, s, of the background samples as U x

+ ks, where k is the tabled value corresponding to the 99th percentile with

99% confidence. A loose interpretation of this statistic is that if a sample

value exceeds the value of U then there is less than a 1% chance that the

sample is from background, and hence, likely to be contaminated.

If inorganic constituents detected during evaporation pond sampling and

analysis are found to be below the one-sided upper tolerance limit, then the

site will be considered uncontaminated for the particular analyte. Detections

found to be above these action limits indicate that RCRA cleanup activities

may be necessary or additional sampling to improve site characterization may

be required.

4.6.3 Action Levels for Organic Compounds

The cleanup action limit for organic compounds will be set at the larger

of three times the POL as specified in EPA SW-A46, nr the MDL 2C HOtOrminPH hy

the analytical laboratory. The three times the MDL/PQL action limit has been

mandated by EPA Region X and the State of Idaho.
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5. SAMPLING PROCEDURES

5.1 Sample Collection

Sampling procedures have been developed to insure representative data,

collection and to guide potential site remediation. Collection methods differ

for the surface and subsurface samples. Sampling device descriptions and

procedures for their use are described in Characterization of Hazardous Waste 

Sites--A Method Manual: Volume I1. Available Sampling Methods (EPA, 1983).

A11 cnil camplpc will hp rnllprtpd ncinn a ctainlecc cteel hand antler. The

hand auger consists of a series of drill rods, a "T" handle, and a thin-wall

tube corer or auger bit. The bit is used to bore a hole to the desired

sampling depth and is then withdrawn. The sample material is then recovered

directly from the auger.

5.1.1 Surface Samples

The surface samples will be spatial composites of 5 subsamples collected

from a 1-m by 1-m square plot to a depth of 15 cm. Subsamples will be

collected at the four corners and the center of the plot using the hand auger.

Each subsample will be sieved using a stainless steel spoon through a 2-mm

mesh stainless steel screen into a disposable aluminum pan. This procedure

will be conducted at each of the five subsample points. The soil in the

aluminum pan will be thoroughly mixed with the stainless steel spoon following

the collection of all subsamples. Sample bottles will be filled using the

stainless steei spoon from the composited mixture. This method of compositing

will be employed to help reduce the short-range spatial variability typically

present in soil properties.

5.1.2 Interface/Subsurface Samples

infnv.f3rn mnd enkcninfmrn camnlne will kn rnllortnd iminn cimilar111b...1 ommp,„ .....

procedures. Subsurface samples will be collected adjacent to the discharge
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pipe. Interface samples will be collected from all other sampling units at the

evaporation Pond. Interface and subsurface samples will be collected from a

single core hole using a hand auger. Sample material from each auger lift

will be screened through a 2-mm mesh stainless steel screen into an aluminum

pan. After screening the sample material, a stainless steel spoon will be

used to thoroughly homogenize the sediments. The stainless steel spoon will

then be used to placed the sediments into sample containers. For interface

samples, a grab for volatile organic analysis will be collected directly from

the stainless steel hand auger from sediments located immediately above the

basalt. Volatile organic samples are collected as grabs to avoid the loss of

organics which may occur during screening and homogenization of the sediments.

Interface sample to be analyzed for metals, volatile organic compounds and

gamma-emitting radionuclides will require a core length of approximately 0.3 m

(1 ft). Interface samples to be analyzed for Appendix IX constituents and

gamma-emitting radionuclides will require a core length of approximately 0.7 m

(2.5 ft). For the cuhsnrfare samplpc, a rnrp length nf approximately 0.3 m

will be necessary to fill the required sample containers. The volatile

organic sample will be collected as a grab from the last auger lift.

5.2 Decontamination Procedures

To prevent cross contaminatjon of samples from onsite sampling equipment,

all sampling equipment will be decontaminated. Decontamination will be

performed throughout the work day as equipment is used and clean supplies are

depleted. Sampling equipment decontamination will follow the procedures used

in the DOE Environmental survey (DOE, 1989) and involve:

washing and scrubbing equipment with nonphosphate detergent,

rinsing with tap water,

rinsing with ASTM-Type II water or equivalent,

rinsing with pesticide grade methanol,

air drying (if possible), and

wrapping in aluminum foil.
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6. SAMPLE CONTROL AND DOCUMENT MANAGEMENT

The following sections summarize sample control and document management.

The section on documentation addresses all field documents used to record data

collected in the field and to document sampling procedures. Documents include

sample container tags, labels, and field logbooks. The use of sample

identification codes is also explained. The section on sample handling

procedures outlines the sample containers and preservatives that will be used

and discusses chain of custody, screening for radioactivity, and packaging and

transportation of samples to the laboratory.

6.1 Documentation

The field document control coordinator is responsible for the control and

maintenance of all field documents and records, and assuring that all required

documents are submitted to ERP Administrative Records and Document Control

(ARDC) (see Section 9.0). The project manager will appoint a member of the

field team as field document control coordinator. A11 entries will be made in

permanent black ink. Any errors will be corrected by drawing a single line

through the error and then the correct information will be entered. A11

corrections will be initialed and dated. The serial number or ID number and

disposition of all controlled documents (e.g., sample container tags and

chain-of-custody forms) will be recorded in the document control logbook. If

any documents are lost, a new document will be completed. The loss of a

document and an explanation of how the loss was rectified will be recorded in

the document control logbook. The serial number and disposition of all

damaged or destroyed field documents will also be recorded. A11 voided and

completed documents will be maintained in a file.

6.1.1 Sample Container Label 

Waterproof, gummed labels containing preprinted information concerning the

sample ID number, the name of the project area, and type of analysis will be
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used. I-Chem container labels, included with the sample container, will not

be used. The preprinted sample ID number will serve as a unique label

identifier. Tags and labels will be distributed to the field team leader at

the start of the field period, and when not in use, they will be in the

custody of the field team leader. Information concerning date and time of

sampling and field measurements of hazards will be filled out in the field.

Before collecting the sample, labels wiii be completed and placed on the

containers in the field. Clear plastic tape will be placed over the label to

protect it from damage. Refer to Figure 6-1 for an example of a correctly

compieted label.

6.1.2 Sample Container Taq

In the field, a tag will be attached to each sample container using rubber

bands. Preprinted information found on the sample tags includes the name of

the prnjert area, a three character code referencing the project area, the

analysis type, and the sample ID number. Information on the date and time of

sampling is recorded during field sampling. Figure 6-2 is an example of a

correctly completed tag.

6.1.3 ARA-I Chemical Evaporation Pond Sample Numberinq

A systematic eight or nine-character code will be used to number sample

aliquots at the ARA-I Chemical Evaporation Pond (Table 6-1). The first three

characters of the code, "ARA," denotes the facility name. The next two

characters are specific to each sampling location or the type of quality

control sample. The following two characters refer to the number of aliquots

collected for each particular analysis. The final one or two characters refer

to a particular class of analysis, "M" for metals (EPA method 6010), "V" for

volatile organic compounds (EPA method 8240 or 8260) and "G" for gamma

spectroscopy. Appendix IX aliquots are labeled as follows: "AV" for VOAs,

"AM" for metals, "AS" for semivoiatiles, "AP" for organophosphorus pesticides

and chlorinated herbicides, and "AB" for PCBs and organochlorine pesticides.
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ARA-01 CHEMICAL POND SAMPLING

AREA: ARA-01

ANALYSIS:
Metals

SAMPLE ID NUMBER: ARA0101M

Figure 6-1. Sample container tag.

ARA-01 CHEMICAL POND SAMPLING

SAMPLE ID NUMBER: ARA0101M 1TIME:

DATE(ddmmmyy): 'SAMPLER:

ANALYSIS: Metals

FIELD MEASUREMENT/HAZARDS:

Figure 6-2. Sample container label.
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TABLE 6-1. SAMPLE NUMBERS AT THE ARA-1 CHEMICAL EVAPORATION POND

Analyses by EPA Methods Number

Location Depth Type

6010 8240

Appendix Xa Gamma SpectroscopyICP VOAS

Background

Discharge Pipe

Primary Pond

Secondary Pond

Overflow Area

Replicates:
Radiation Area
Primary Pond
Primary Pond

Rinsates

Trip Blanks

Field Blanks

Field Standards

Surface

.6 m

Surface
lnterface
Surface
Interface

Surface
Interface

Surface
Interface

Interface
Interface
Interface

Biased

Biased

Random
Random
Biased
Biased

Biased
Biased

Biased
Biased

QC Soil
QC Soil
QC Soil

QC Water

QC Water

QC Water

QC Soil

ARA0201M - ARA0203M

ARA0301M - ARA0315M
ARA0401M - ARA0415M
ARA1101M - ARAI103M

ARA0701M - ARA0704M
ARAOBOIM - ARA0804M

ARA170IM - ARA1704M
ARA1BOIM - ARA1804M

ARA1401M
ARA1SOIM

ARA160IMR - ARA1604MR

ARA2101MF - ARA2104MF

ARA0201V - ARA0203V

ARA0401V - ARA0415V

ARA0801V - ARA0804V

ARAI801V - ARA1804V

ARA1401V
ARA1501V

...
ARA1801-ARA1804AR,BR,LR

b

ARA2001 - ARA2004TA,TB,TC

ARA2101 - ARA2104FA,F8,FC

ARA0101AM - ARA0110AM

ARA1201-ARA1203AV,AM,AS,AP,AB

ARA1301AV,AM,AS,AP,AB

ARA1901AM - ARA1904AM

ARA0201G - ARA0203G

ARA0301G - ARA03156
ARA040IG - ARA04156

ARA11016 - ARA11036
ARA12016 - ARA12036

ARA07016 - ARA07046
ARA08016 - ARA06046

ARA17016 - ARA17046
ARAI8016 - ARAI8046

ARA13016
ARA140IG
ARAI5016

ARA1601GR - ARAI603GR

ARA21016F-ARA21046F

a. Appendix IX al'quots are labeled as fo lows: AV-VOAs, AM-metals, AS-semivolatiles, AP-pesticides, AB-PCBs.
b. Aqueaus VOA samples consist of 3 40-ml aliquots labeled A, 8, and C.
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AI4 Field a”ide Fnvme

Field guide forms are used to facilitate sample container documentation

and organization of field activities. Field guide forms contain information
on the sample request number, sample ID numbers, sample locations, aliqunt In,

analysis type, container size and type, and sample preservation. An example

of a field guide form for sampling at the ARA-1 Chemical Evaporation Pond is

shown in Figure 6-3.

6.1.5 Field Loqbooks

Field logbooks will be used to record information necessary to interpret

the analytical data. All field information pertaining to the sampling teams'

activities will be entered in logbooks. Entries will be dated and signed by

the individual making the entry. All logbooks will be checked daily for

accuracy and completeness by the field document control coordinator.

6.1.5.1 Sample Logbook.

Sample logbooks will be used by soils task teams. Each logbook will

Luutoin Lupieb uf a media team activity iog sheet, inc luding a chronological

record of the team's activities throughout the day and a sample log sheet to

record specific information about the samples collected. Figures 6-4 and 6-5

are examples of a correctly completed media team activity log sheet and sample

log sheet. The cover of the logbook will display the titles "INEL RCRA/CERCLA

INVESTIGATIONS" and "Sample Logbook," as well as the starting and ending

sampling dates, site name, logbook number, and name of thP pPrcon tn whom thP

logbook was assigned.

6.1.5.2 Special Loqbooks 

In situ measurements where no physical samples are collected (such as

geophysical or field radiation surveys) will be recorded in a special logbook.

A complete description of the location, instruments used, calibrations

performed, and data collected, will be included in this logbook. The cover of
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ENVIRONMENTAL PROBLEM NUMBER:

OBJECTIVE:

Sampling Team:

Sample Request: ARA04

Sample Number(s): ARA0401_ through ARA0408: M V G

AKAU4U9 : A G

Media: Sediment

Sample Type:

Suspected Sampling Hazard;

Sample Location(s): 'Primary Pond Interface

ANALYSES

RAD: Gamma Spectroscopy

NON-RAD: ICP Metals, VOCs, Appendix IX

FIELD:

Sample Containers, Volumes, and Preservatives:

Alifl uotID(8th 8t 
char.) 

AnalytiCal
Parameter

Container Volume
or Type 

M ICP metals 250 ml WM glass
V VOAs 250 ml WM glass
AV App.IX: VOAs 250 ml WM glasS
AS Semivol. 500 ml WM glaSs
AM Metals 500 ml WM glaSs
AB PCBs/Pest. 500 ml WM glasS
AP Pest./Herb. 500 ml WM glass
r
U ucamMa upc%.„Liva..4:7 500 ml squats

reservative

Ice
Ice
Ice
Ice
Ice
Ice
Ice
None

Figure 6-3. Example of a field guide form used at the ARA-1 Chemical
Evaporation Pond.
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SAMPLE LOGBOOK

Date (mm/dd/yy): __/__ __/__

Field Team Members:

WeathLer:  

Narrative (description of field sampling activities with time and location,
dasrript inn nf cnmpl in; point, and samples collected.):

RECORDED BY: (Signature) QA CHECK BY:  (Signature)

Figure 6-4. Sample logbook activity logsheet for the ARA-I Chemical
Evaporation Pond.

58



EGG-WM 8835
Revision 1

SAMPLE LOGBOOK

DATE(MM/DD/YY): __/__ __/__ __ LOCATION:  

SAMPLE TYPE: (0) Normal (1) Equip. Blank (PRIOR) (2) Trip Blank (3) Replicate (4) Split

(5) Equip. Blank (POST) (6) Spike (7) Other  

ID NO. CODE POINT (LOCATION)

OCE

DEPTH 
FROM TO   (UNITS) BELOW SURFACE

SAMPLE METHOD: CODE: ( )
(0) Grab (1) Spatial Comp. (2) Time Comp (3) Other

SAMPLE DESCRIPTION: CODE ( )
SOIL/ROCK SEDIMENT/SLUDGE 
(00) Surf. Soil (05) Pond/Impoundment
(01) Sub. Surf. Soil (06) Drum/Tank
(02) Basait (07) Other
(03) Sediment Interbed AIR/GAS 
(04) Other (15) Soil Gas

(16) Other
Other:  

LIQUIDS 
(08) Pond/Impoundment
(09) Drum/Tank
(10) Plant Discharge
(11) Spring/Seep
(12) Perched Aquifer
(13) Regional Aquifer
(14) Other

FIELD MEASUREMENTS: (list field measurements of the samples)
ID No. Measurement Units Instr. Make/Model Instr. No.

SAMPLING AND ANALYSIS PLAN FOLLOWED: NO ( ) YES ( ) IF NO EXPLAIN DEVIATIONS:

RECORDED BY:  QA CHECK BY:  

Figure 6-5. Sample logbook logsheet for the ARA-I Chemical Evaporation Pond
(page 1).

59



EGG-WM 8835
Revision 1

SAMPLE LOGBOOK

SAMPLE ID NUMBER CONTAINER

VOLUME TYPE ANALYSIS

PRESERVATIVE

TYPE/VOLUME

s
atrt Ellin/Rim

I 11111 IIIIIII I 1

RECORDED BY:   QA CHECK BY:  

Figure 6-5. Sample logbook logsheet for the ARA-I Chemical Evaporation Pond
(page 2).
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SAMPLE LOGBOOK

MAP OF SAMPLING LOCATION:
(include location of sampling points and reference points)

RECORDED BY:   QA CHECK BY:  

Figure 6-5. Sample logbook logsheet for the ARA-I Chemical Evaporation Pond
(page 3).
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the logbook will display the title ARA-I Chemical Evaporation Pond, as well as

the site, sampling organization (Environmental Technology Unit), and a

two-digit logbook number.

6.1.5.3 Field Team Leader's Daily Loqbook

A project logbook will be maintained by the sampling team leader. That

logbook will contain a daily summary of activities of the team, problems

encountered, and site contacts. An inventory of all logbooks and documents

will be kept by the ERP document control coordinator.

6.1.5.4 Equipment Calibration and Decontamination Logbook

Each piece of equipment will have a logbook to record equipment

calibration data. The logbook will also contain logsheets to record the date

and decontamination procedure for each piece of equipment. The date; time;

sample ID number, and method used to collect all QA samples will be recorded

on the decontamination logsheets of these logbooks. The samples include trip

blanks, preservation blanks, and equipment decontamination rinsates.

6.2 Sample Handlinq

Tables 6-2 and 6-3 outline the generic requirements for containers,

preservation methods, sample volumes, and holding times for solid and aqueous

samples. However, should it become necessary, soil/sediments and aqueous

liquids will be analyzed for those constituents previously discussed; ICP

metals, VOAs, Appendix IX and gamma spectroscopy. All containers will be

precleaned and obtained from I-Chem, an EPA-approved supplier for Superfund

sites.

Sample bottles for liquid inorganic and radionuclide analyses will be

filled to 90 percent capacity, allowing for expansion of the contents. Sample

bottles containing material to be analyzed for organic compounds will be

filled with minimum headspace. The 40-mL glass VOA vials will be filled
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Table 6-2. TYPICAL SAMPLE REQUIREMENTS - SOILS/SED MENTS/SLUDGE/BIOTA

Analytical Parameter

Container

Preservative Holding Timea Sample VolumeSize Type

Oil and Grease 1000 mL (WM) Glass Jar H
2
SO

A
to ptic2

28 days 1000 mL

Volatile Organics/Hydrocarbons 125 mL (WM) Glass: Jar 4"C 14 days 50 g (minimum
headspace)

Semivolatile Organic/Anions/ 250 mL (WM) Glass Jar 4"C Ext. Org.-14 days 150 g
TCLP Semivols/PCB/Pesticide TCLP-28 days

Sulfides-7 days
Pest-7 days

High Explosives 250 mL (WM) Glass Jar 4'C NA 200 g

CLP Metals/ICP Metals/Cations/ 250 mL (WM) Glass Jar 4'C 6 months 75 g
Cyanide/TCLP Metals/ Cyanide-28 days
Pb/Hg/Cr/Cr"/As/T1/Sn

Gamma Analysis/Gross A&B Analysis 16 oz Plastic Squat None 1 year fill to top
Total Pu/H/Total U/Th/Sr-90/Am/ Jar
Ra-226/Cs137

Environmental Asbestos/Bulk 500 mL Glass (WMJ 4"C None 500 ml
Asbestos

Soil gas Canister CC 6 iieeks variable

a. Holding times are from the date of collection as referred to in Federal Register Vol. 49, No. 209, October 26, 1984.



Table 6-3. TYPICAL SAMPLE REQUIREMENTS - AQUEOUS SAMPLES.

Analytical Parameter

Container

Preservative Holding Ti ea Sample VolumeSize Type

Volatile Organics

Semivolatile Organics/TCLP Semivol
Org. or PCBs/Pesticides

40 ml.

4-1 gal.

Glass Vial

Amber Glass
Jugs

4'C

4'C

14 days

Extract 7 days
analyze 40 days

120 mL/3-40 ml
vials,

4 gallons

Anions 125 mL HDPE (NM) CC 48 hours-- 100 mL
N0q , PO4,
All others 28 days

ICP Metals/Cations/Hg/Pb/TCLP
metals

500 mL HDPE (NM) 01c2
' 

HNO
3

6 months 500 mL

High Explosives 2360 mL Amber Glass 4'C NA 2 L

Cyanide 500 rnL HDPE (NM) pH>12, NaOH 14 days 500 mL

Gross alpha, beta screen 125 rnL HDPE ,[1iM) pFl<2 HNO
3

Screen
iwnediately

100 mi.

Gamma Analysis or Screen 540 mL Plastic pH<2 HNO
3

1 year 500 mL

Rad. Analysis/Total U 2-1/2 gal Plastic
collapsible

OK HNO
3

1 year 2-1/2
gallons

Suspended Particles 250 mt HDPE (WM) 4'C 14 days 250 mL

Environmental Asbestos 500 mL HOPE (NM) None

Sr-90 1000 mL HDPE (NM) plic2 HNI)3 -- 1000 mL

Tritium (HT) 125 mL HDPE (NM) None 1 year 100 mL

a. Holding times are from the date of collection as referred to in Federal Register Vol 49, No. 209, October 26 1984.
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completely with absolutely no headspace or air bubbles. Soil samples

collected in 250- and 500-mL jars will be filled to capacity.

Chain-of-custody (COC) procedures for sample bottles will begin when the

sample is collected. Bottles will be stored in the field in a secured area

accessible only to the field team members. Before mobilization of the

sampiing team, sampie bottles will be stored in a secured room with custody

seals placed on the outside of each box of containers. COC procedures will be

followed as outlined in A Compendium of Superfund Field Operations Methods 

(EPA 540 P-87 001). Refer to Figure 6-6 for an example of a rnr form to be

used during field operations at the ARA-I Chemical Evaporation Pond. Sample

container information will be recorded on the Chain-of-custody forms the day

the sampin ic cnllortari Parafilm will Flo wrippori arnund thp mark and lid nf-.

the container to secure the lid. The secureness of the lids on the

containers will be checked in the field at least 15 minutes after the sample

is collected, and/or before the container is shipped to the analytical

laboratory.

6.2.1 Sample Preservation

Preservation of all environmental samples will be performed immediately

upon sample collection.

The pH and/or temperature of the final sample will be checked before

shipping to ensure adequate preservation. Each field task team will be

equipped with field sample preservation kits required for sampling, which may

include nitric acid, sulfuric acid, hydrochloric acid, and sodium hydroxide,

as well as pH indicator paper.

Ice chests will be used to cool samples during field sampling, packaging,

and transportation. A refrigerator or ice chest will be provided in the site

office for samples requiring overnight refrigeration. A refrigerator

temperature log will be kept by the sampling team leader and recorded in the
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ARA-1 Chemical Evaporation Pond.
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project logbook. Thermometers will be placed in the ice chests that are used

to transport samples from the field to the shipping area; the temperature will

be checked periodically and recorded in the logbook.

6.2.2 Transportation of Samples

All short holding-time samples will be transported priority one/overnight

via Federal Express through the Federal Express Office, in accordance with the

regulations issued by the Department of Transportation (DOT) (49 CFR Parts 171

through 178), and EPA sample handling, packaging, and shipping methods

(40 CFR 261.C.3C.3). Additionally, Sampling and packaging procedures will

adhere to ERP Program Directive entitled "Sample Packaging and Shipping

Procedures" (ECR.G 1909e).

A11 samples will be packaged and transported in a manner that will protect

the integrity of the sample, as well as protect against any detrimental

effects from possible leakage. Depending on the suspected sample

concentrations and DOT hazard class, packaging procedures will vary; however,

all samples will be screened for radionuclide activity and classified before

they are packaged and transported. Figure 6-7 depicts a properly packaged and

labeled coolerfor shipment to the analytical laboratory. The temperature of

each batch of coolers arriving at the laboratory will be checked. [A batch is

all the coolers arriving at the same time.] One cooler per batch will be

opened, a thermometer will be placed inside and allowed to equilibrate, and

the temperature will be recorded in a logbook by personnel at the analytical

laboratory.

6.2.3 Custody Seals

Custody seals will be placed on all coolers containing samples to be

transported. Clear, plastic tape will be placed over the seals to ensure the

seals are not accidentally broken during shipment.
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(nl___ _ __A
Ildcc BAMO AIM ALAULM-l-1 Ul aimii9L2Lai

laboratory and unrds: ENVIRONMENTAL
SAMPLES on lid of ice chest. Seal
with filament tape and 2 signed
custody seals.

If blue ice is needed place

it outside of the trash

bag and in the cooler

P]ace orientation

labels on all four sides

Place sample container and

attached tag inside plactic bag.

Place bag inside trash bag

uith vermiculite.

Place COC Record in a plactic bag
and tape bag here.

Place name and return address of

laboratory on outside of cooler

Seal with tape
or twist tie

Tape the drain plug

Figure 6-7. Packaging of environmental samples for transport to the
analytical laboratory.
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6.2.4 Field Radiation Screening Procedures

Radiation screening for transport purposes will be performed in the field

by qualified EG&G Idaho personnel. Screening will help determine whether the

sample must be transported as a radioactive shipment, how it should be

packaged, and to which laboratory it will be sent for analysis.

The first step in field radiation screening consists of surveying

uncontainerized soil in screening and homogenization pans (or directly from

the auger, in ♦the case of volatiles) for alpha, beta, and gamma radiation.

The second step in field radiation screening consists of surveying each

sample, using hand-hold survoy instrumonts. Hond-hold instrumonts will he

used by qualified/trained personnel and will be calibrated before field use.

First, a contact, beta-gamma survey will be performed on the outside of the

sample container. If there is a possibility the sample is not homogeneous

(e.g., soil or sludge samples), readings will be taken on all sides of the

container. A contact reading will be taken on the bottom of all liquid

samples, because particles may have settled to the bottom of the sample

bottle. All results will be recorded in a radiation screening logbook.

Samples with detectable radioactivity greater than background will be sent

to the EG&G Radiation Measurement Laboratory for analysis of gamma emitting

radionuclides by gamma spectroscopy. Samples showing elevated radiation

levels will be handled according to the EG&G Radiation Controls Manual (EG&G

1989).

6.2.5 Onsite Shipping

An onsite shipment is any transfer of material within the perimeter of

INEL. Site-specific and site shipping/receiving department requirements for

tfa[lpyrtation of samples within site boundaries will be followed. Shipments

within INEL boundaries will conform to DOT requirements, as stated in 49 CFR.
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6.2.6 Packaging of Radioactive Materials

According to DOT regulations, a radioactive sample is one that contains a

specific activity greater than 2x103 pCi/g or 2x106 pCi/L. Radioactive

samples will be packaged to prevent hazards to the health and safety of

personnel and the public; consequently, samples will be packaged in

steeibeited coolers and checked by onsite Health Physics personnei to ensure

less than 0.5 mR/h is read at contact. Figure 6-8 depicts a properly packaged

and labeled cooler containing limited quantity radioactive samples.

6.2.7 Approvals Needed for Onsite Transportation of Samples

Transportatinn of radioactive and hazardous samples both onsite nnrl

offsite will be coordinated with EG&G Idaho shipping personnel. These

arrangements will be made prior to the onset of field sampling activities.

6.2.8 Shiooinq to Analytical Laboratories

The temperature of each batch of ice chests arriving at an analytical

laboratory will be checked and recorded in a logbook. If cooler temperatures

do not meet preservation requirements for the samples transport, sampling

and/or shipping personnel will be notified. This procedure is required to

ensure that adequate coolant is used during sample transport.
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Place notice in paint can cr in a zioloc2 bag

with tne huh form

Notice should be signed and dated.

Notice should read as follows:
"This package conforms to the conditions and
'irritations specified in 49 CFR 173.421
for excepted radioactive material, limited
quantity, n.o.e

r

1 1 

Place radioactive label on
sample bottle or sample tag

or ziplock bag or metal
paint can.

Place bottle inside ziplock bag.
Place bag in paint can with vermiculite.

ITape COC form, notice Iand copy of screening
results here.

Place paint cans inside

trash bag with vermiculite

Figure 6-8. Packaging of limited quantity radioactive samples for transport to
the analytical laboratory.
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7. EQUIPMENT

7.1 Maintenance and Operation

Equipment, instruments, tools, gauges, and other items requiring

preventive maintenance will be serviced in accordance with specified

recommendations of the manufacturers and the written procedures developed by

the operators.

7.2 Calibration

All instruments in both field and laboratories will be calibrated as per
.Nnuf,rfuvininft inefv.nr+inne ,flA CAD,

MUHL. I CI a I Ila LILL. I VIla 12111.1 OVF • loCI. I WI CIL, I UN C'̂^^n^n^“ n'"IIC4UCHLJ VI CaL”

instrument will be as specified in the Health Physics Instrument Laboratory 

Operating Procedure Manual (EG&G, unpublished data). A logbook of instrument

and equipment ralihratinn and maintenanre will he kept hv the campling team

and controlled by the field document control coordinator.

7.3 Field Equilmebt

Calibration of portable radiation detection instruments will follow

procedures outlined in the EG&G Radioloqical Controls Manual (EG&G, 1989a).

Portable radiation detection instruments shall be calibrated before initial

use, after modification or adjustment, and following any modification or

alteration that may affect instrument response, or at intervals that do not

exceed six months. Changing instrument batteries and/or probe cords is not

considered maintenance.

Portable radiological instrumentation shall have satisfactorily passed a

source check performed within the week preceding its use for surveys. The

instruments ability to respond to a known source will be examined, rather than

merely verifying that radiation causes the indicator to move. instrument
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response shall be within 20% of the expected reference reading. Results of

this weekly operational check shall be recorded and kept with the instruments.

Additional periodic instrument checks shall be made before each use:

1. Check battery

2. Check the calibration label on the instrument to

verify that calibration has been performed within 6 months

3. Check the physical condition of the instrument

4. Check instrument response.

Field screening of VOCs will be performed with a portable photoionization

detector (PID) onninnad with 11 7 au nrnha inctrnmant r ihrati nn

operation, and maintenance will follow the manufacturer's instructions.

Calibration information will be recorded in the "Field Instrument

Calibration/Standardization Logbook."

7.4 Laboratory Equipment

Calibration of laboratory instruments will follow procedures outlined in

Test Methods for Evaluating Solid Waste (SW-846), and procedures outlined in

SOPs for gamma spectroscopy analysis for the RML.

All calibration standards, including internal standards and surrogate

standards, are obtained from chemical suppliers with certification of high

purity and concentration. The standards are routinely checked by the

laboratory for traceability to National Institute of Standards and Technology

(NIST). Standard Reference Materials (SRMs) are used as stock standards.

Working standards are made to cover the linear range of the calibration curve.

The working standards are used for initial calibration curves, continuing

calibration checks, and preparation of analyte spiking solutions.
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Radiation standards used by the RML are obtained from suppliers that

certify their quality. Use and procurement of radiation standards are

controlled by the RML QA/QC manual (EG&G, 1989b).

7.5 Decontamination

Procedures will be foiiowed which will prevent or minimize contamination.

The procedures will enhance the integrity and quality of the samples.

Decontamination procedures are discussed in greater detail in Section 5.2.
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8. ANALYTICAL PROCEDURES

EPA published methods will be used as the basis for all analyses for which

such methods exist. The EPA methods to be followed are contained in Test 

Methods  for Evaluation of Solid Waste, SW-846, 3rd edition (EPA, 1986).

Procedures for the analysis of gamma-emitting radionuclides are detailed in

the SOPs for the RML.

When analysis for Appendix IX compounds is requested, the analytical

methods used will be a portion of those listed in SW-846. The methods used

for Appendix IX analysis are listed below:

6010 Metals by inductively coupled plasma, atomic
emission spectroscopy (CLP target analyte list).

7041 Antimony by graphite furnace atomic absorption spectroscopy
trrinn/Aelxul 

7060 Arsenic by GFAA

7421 Lead by furnace GFAA

7470/7471 Mercury by cold vapor atomic absorption spectroscopy

7740 Selenium by GFAA

7841 Thallium by GFAA

7870 Tin by direct aspiration atomic absorption spectroscopy

nnnn n.   re. rrn
ouov urycluvuniurine peSLILIUCS/rt,DS Uy OWLLU

8140 Organophosphorus pesticides

8150 Chlorinated herbicides

8240/8260 Gas chromatography/mass spectrometry (GC/MS) for volatile
organics

A270 r-C/Mc semivnlatilo analysis

9010-9012 Total cyanide (USEPA Statement of Work for Inorganics
analysis, SOW No. 788)

9030 Releasable sulfides by the method stated in Chapter 7,
Section 7.3.4.1 of SW-846.
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Concentrations of the gamma-emitting radionuclides will be measured in

surface soil using standard gamma-ray spectroscopy methods. These methods

allow for the nondestructive determination of low-level concentrations of all

gamma-emitting radionuclides present in the samples. A detailed description

of analysis methods and techniques can be found in documented and approved RML

procedures. Standard Operating Procedures (SOPs) for soil/sediments are

numbered: RML-3 (Rev. 11/22/89), DM-9 (Rev. 7/13/89) and DM-1 (Rev. 4/19/89),

and SOPs for aqueous samples are numbered: RML-6 (Rev. 11/22/89), DM-11 (Rev.

7/13/89) and DM-1 (Rev. 4/19/89). The RML QA/QC procedures are reviewed

annually and are described in the Quality Assurance/Quality Control Proqram of

the Radiation Measurements Laboratory for Gamma Spectroscopy and Direct Gross 

Alpha/Beta Counting, ST-CS-013-89, (EG&G, 1989b). The RML will analyze for

the gamma-emitting radionuclides on the ERP Target List (Table 4-4).

Analysis of gamma-emitting radionuclides by gamma spectroscopy provides

adequate information for this investigation. The history of the ARA-I

evaporation pond indicates that aipha-emitting radionuciides do not exist in

concentrations greater than background. In addition, detection of americium-

241 by gamma spectroscopy is a good indication of other transuranics.

Cunceotrations of beta-emitters may be estimated or inferred from detections

of qamma-emitters which are found in similar proportions in mixed fission

products (i.e., cesium-137 and strontium-90).

Detection limits for gamma emitting radionuclides are below Release

Criteria described in Section 4.6.1, with the exception of 234U. Detection

limits for 234U in surface soils by gamma spectroscopy are near the Release

Criteria (370 pC/g detection limit and 400 pC/g Release Criteria). If the

upper uncertainties associated with the 234U analysis by gamma spectroscopy

exceed the Release Criteria, wet chemistry methods will be used to determine

concentrations of 234U in subsurface soils. Detection limits of 234U in

subsurface soils are below release criteria.
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9. DATA REDUCTION, VALIDATION, AND REPORTING

n 1 n-.- n-A--4:-- --A n----44--
7.1 UciLd RelItt.itin Gnu Rein/mug

Data Reduction refers to computations and calculations performed on the

Afli;flflA Ll'effl
UG‘Q, UCIIRCU 1.11C UUI IGV nuo‘c Program Data Collection Quality Assur.nco

Plan (EG&G 1988). Data reduction includes computing summary statistics,

standard errors, confidence limits, tests of hypothesis relative to the

parAmeterc, And mndP1 validatinn. Standard equations and statistically

acceptable procedures will be used. When appropriate, data will be reported

with statistically supported limits of uncertainty to indicate limitations on

the use of the data. All data will be rounded to the number of significant

fiyures consistent with the confidence limits. Confidence limits will be

justified by the accuracy and precision of the sampling measurement and the

analytical method.

Reduction of laboratory data will be addressed in the ARA-I Chemical

Evaporation Pond Analytical Statement of Work (SOW) issued to the analytical

laboratories. All bench chemists will document sample preparation activities

in a bound laboratory notebook, which will serve as the primary record for

subsequent reduction of data. Final reduction of analyses performed will be

the responsibility of the individuals compiling the final report. Samples

will be analyzed at Argonne National Laboratory - East. lhe Laboratory

Manager (Pete Lindahl) and the QA Coordinator (Fred Martino) are responsible

for compiling the final report. Any applicable state or federal regulatory

limits will be presented with the analytical data.

Reporting procedures and formats for field data are specified in Section 6

in this SAP. Reporting of laboratory data will follow the procedures and

format specified in the ARA-I Chemical Evaporation Pond analytical Statement

of Work (SOW). Results and QC data for each analysis will be transcribed onto

analytical reporting forms specific to the particular analysis. Forms will be

provided in the analytical SOW. All data will be checked for accuracy and
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precision at the bench and instrument operator/analyst level and the

iaboratory manager's level before submitting the data package to EG&G Idaho.

9.2 Data Validation

Data Validation is the process by which a sample measurement, method, or

piece of data is deemed useful for a specified purpose (EG&G, 1988). The ARA-

I Chemical Evaporation Pond •Analytical SOW will specify information and

guidance specific to the samples being analyzed and data reporting forms used.

Separate SOW's for chemical and radiological analyses are prepared and have

separate reporting requirements.

lhe data flow process is illustrated in Figure 9-1. Figure 9-2 depicts a

separate flow process for radiological datn Tkr,  
pIll,..Caa begins when a

database from a Sampling and Analysis Plan (SAP) is developed. Sample labels

and tags are generated by data management personnel using this database.

celected field data will hn used by data management for producing summary

tables of field and analytical results.

AftPr data managPmrant rPrAivpc a data parkago frnm thP AnAlytirAl

laboratories, a number of processes are followed to ensure proper handling of

the data. First, analytical results are prepared for data entry via computer

programs. This is followed by entry of the analytical results into the

computer, with automated error checks of the data. The data management staff

decides if the package has sufficient completeness and accuracy for entry into

the Data Management System (DMS) and reports to the project manager. The

process commonly results in a need to procure additional data or clarification

from the lab that performed the analyses, prior to entering the data. For

example, a data package cannot be entered if sample numbers are used

inconsistently. Once the package is deemed adequate, it is then entered into

the DMS.
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Concurrent with data entry, an automated routine is invoked that performs

a set of checks on the data as part of the data verification and validation

(V/V) process. A listing of suspect data entries (errors) is
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printed to an output file. Then an attempt is made to resolve each error.

First, a check is made to determine if the error resulted from data entry.

Other attempts are made to resolve the errors and, when the effort is

successful, the data forms and databases are modified to reflect any changes.
A 1:el-in ra +kr.fl oi residual set of CIIVI made, and each error is highlighted

on the applicable data form. The data entry clerk visually verifies the data

through comparison of data on the original data forms and data on

electronically produced forms, ♦the latter originating from ♦the database
created in the data entry process. The next step in the V/V process is

generating QC tables. The QC tables provide an efficient, easily readable

tabular presentation of all data included on the complete set of data forms.

The QC table is part of a package of information that is then forwarded to an

analytical chemist to perform the next step of the data V/V. The package

inrludoc VIP folluwing:

1. Raw analytical data

2. Original data formc

3. Electronically reproduced data forms

4. Error file output

5. Contract Compliance Screenina (CCS) output

6. QC table.

The chemist continues the data-quality assessment using the set of

information identified above. The chemist attempts to resolve deficiencies

identified in the error file listing. Concurrently, the chemist reviews the

raw data to assess whether the analysis was performed per the specifications

for the underlying analytical method and that data on the reporting forms is

consistent with the raw data. All laboratory data will be cross-referenced to

the appropriate trip blank, field blank, rinsate (equipment blank), method

blank, field duplicate or replicate, matrix spike, and matrix spike duplicate.

In addition, all pertinent data (data collected, received by the laboratory,

and analyzed) for each laboratory analysis will be compared to hold times.
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After the chemist's evaluation, the modified data forms are resubmitted to

the data management staff. The forms will detail any required changes to the

database, with each change dated and initialed by the chemist to maintain the

traceability for all modifications made to the database. A report of the

quality assessment of the data package will be generated by the analytical

chemist and submitted to the Data Integrity Review Committee (DIRC). The DIRC

will make a final assessment of the quality of data.

9.3 List of Required Dati

The following is a list of information that is required on all samples to

complete a Data Qualification Package. The listed information is described in

the ERP Data Qualification Manual (EG&G, 1989d). Three copies of the

analytical data produced for the requested analyses should be reported to the

Document Control Coordinator, Administrative Records and Document Control

(ARDC) of the Environmental Restoration Program (ERP). ARDC will forward a

copy to the project manager and others as appropriate.

9.3.1 Chemical Analvsis Data

Level III Organic Analvses

Organic analyses will be performed for volatiles (EPA method 8240 or

8260) and Appendix IX volatiles, semivolatiles, and pesticides/PCBs for water

and soil/sediment samples. General guidance requirements are defined in the

User's Guide to the Contract Laboratory Program of EPA. Each organic data

qualification package will include the following:

Data Quality Objectives

Sampling Information

SAP reference

DOP and/or SOP reference

Logbook reference or copies of applicable pages
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Copies of calibration logs

Sample number(s)

Sample location

Sample date and time

Field duplicates

Field spikes

Field blanks

Copies of QC reports

Chain-of-custody

Storage and shipping requirements

Contract Kequirements ana EG&G Statement of WorK or Reference

Analytical Information

Analytical summary

lab name

date and time samples were analyzed

analytical method or procedure reference

type of instrumentation used

description of analytical problems encountered and internal

decisions applied
nc  hi deluge. rink 'Naha-Saab, inn/we-Man-AInn

ammilictIj vo aclowly pecpulauewn Flut.cuu[v %law nuucwwym Jct.,/   own

or bench sheets) including addition of surrogate and/or matrix

percent recovery information

Copies of sample Traffic Reports

Quality control summary

surrogate recoveries

rParnf hlank Analycpc

matrix spike and matrix spike duplicate recoveries

instrument tuning and performance information

Sample data

sample size (aqueous samples in ml, others in grams)

matrix (water, soil or others)

tabulated results of all required organic compounds

assigned data qualifiers

84



EGG-WM 81335
Revislon I

established method detection limits

reported concentration in mg/L (water) or Ag/kg (soil, sludge, or

other)

Raw sample analytical data

sample chromatographs

snmple spertrn

standard spectra for positive qualitative sample results

quantization reports

ralrulatiring

Standards data package

standards chromatographic

data system printouts

initial calibration summary forms

continuing calibration summary forms

QC data package

GC/MS instrument tunes for both volatile and semivolatile compound

analyses (spectra and tables of m/z vs. relative abundance)

addition of surrogate compounds to each sample and blank for

determining percent recovery information

matrix spike and matrix spike duplicate analyses (including all

information required for sample data and raw sample analytical

data)

Data review

analytical chemist reviews report

computerized QC checks

established uncertainties

DIRC report

Level III Inorganic Analyses

Level III analyses for inorganic compounds will be for metals, cyanides,

and sulfides in water and soil/sediment samples. General requirements are

obtained from the User's Guide to the Contract Laboratory Program of EPA for
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inorganic routine analytical services. The EPA summary forms for inorganic

‘,..v.ands will ....♦ be required 1...♦ may be used ♦to summarize ♦the laboratory
analysis. The following information will be included in the data

qualification package:

Data Quality Objectives

Sampling Information

CAP rPfprpnrp

DOP and/or SOP reference

Logbook reference or copies of applicable pages

Copies of calibration logc

Sample number(s)

Sample location

Sample date and time

Field duplicates

Field spikes

Field blanks

Copies of QC reports

Chain-of-custody

Storage and shipping requirements

Contract requirements or reference

Analytical information

Analytical summary

lab name

date and time samples were analyzed

analytical method or procedure reference

type of instrumentation used

Cover letter

listing of samples

comments describing problems encountered in analysis

Tabulated results

inorganic compounds identified and quantified

reported in Ag/L or mg/kg
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QC samples

initial calibration verification

rnntiniiinn calibration verification

ICP interference check sample analysis

preparation blank analysis

matrix spike analvsis

duplicate sample analysis

laboratory control sample analysis

Raw data system printouts

calibration standards

calibration blanks

preparation blanks

samples and any atypical dilution

duplicates

spikes

interference checks

instrument adjustments

9.3.2 Radioloqical Data

Chain-of-Custody

Field COG form

Lab COG form

Request for Analysis Form

Lab Data Package

Case narrative or cover sheet

lab name

contract, work request or SAP number

analytical method and equipment used

summary of any quality control, sample, shipment and/or analytical

problems encountered in a specific case

backyround spectra IDs and duration of count

the samples that make up the analytical batch or sample delivery
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group (SDG); a listing of sample external or field ID numbers with

PUC11105 Ul IOU 1U
1,k vn 

HUMUCla that were analyzed.“ 

Summary report

sample ID

'into nf analysis

instrument ID and model number

analytical method or procedure number

sample matrix

reported radionuclides (ERP Target List)

activity reported in pCi/g

uncertainties in one sigma reported in pCi/g

QA/QC summary

documentation indicating the lab was in control

QA/QC program summary sheet

energy calibration verification

control charts

detection efficiency check - monthly

instrument background - monthly

any applicable QA/QC documentation

9.4 Uncertaintv Analvsis

Uncertainty measurements will be assigned to all chemical/radiological

contaminant concentration data. For chemical analysis under SW-846,

historical precision and accuracy measures for the water matrix will be used

as uncertainties.

The uncertainty measure assigned to each concentration will be given by

+/-U where

and

U - B2 + 4S2

B - % Bias - % Recovery - 100

S - % RSD
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The calculation of % Recovery and % RSD is discussed in Section 12. For

the standard analysis techniques (i.e., those done under SW-846), historical

values will be used if the laboratory is in control. For radiological

analysis, the % Recovery and % RSD will be calculated from the sample analysis

results, as discussed in Section 11.
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10. QUALITY ASSURANCE

10.1 Field Quality Control Samoles

Internal quality control (QC) checks are established by submitting

quality control samples to the analytical laboratory. The number of quality

control samples will be approximately 5% of the total number of field samples

collected. The types and frequency of collection for field quality control

samples are provided below:

• Trip Blank - Trip blanks apply to volatile organic samples only. Trip

blanks are prepared during the sampling event and are kept with the

investigative samples. Trip blanks consist of HPLC grade (organic free)

water placed in 40 ml VOA vials. Three vials are required for each

sample. Trip blanks are then transported to the analytical laboratory

with samples requiring analysis for volatile organic compounds. Trip

bianks are stored at the iaboratory with samples and analyzed only for

VOCs (EPA method 8240 or 8260). Results of the analyses will be used to

determine the level of contamination introduced to the sample during

shipping, handling, and storage.

• Rinsates (equipment blanks) - defined as analyte-free water (HPLC grade)

poured over sample collection ..~..1~~..~♦ after ♦the ......:...~....• has been

through the decontamination process. The analyte free water which has

been poured over the sampling equipment is placed in appropriate sample

containers for analysis. The samples will be used to determine if the

decontamination procedures have been sufficient and if contaminants are

present in the final rinse water or the sample containers. The total

number of rinsate samples will be no less than 5% of the total number of

field samples.

• Field Rlanke - Field hlanke are relit:it-tad tieing the same HNC grade

water used for final rinsing of equipment blanks (rinsates). The source
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water for field blanks does not come in contact with decontaminated

sampling equipment, as is the case with rinsates. Instead, the HPLC

grade water is poured dirortly intn the camplP containers. Results of

the analysis will be used to determine the level of contamination

introduced into the sample due to sampling technique, container

contamination and assess the purity of the source water. The total

number of field blanks will be no less than 5% of the total number of

field samples.

• Field Replicates - Are independent samples collected in such a manner

that they are equally representative of the parameters of interest at a

given point in space and time. Field replicates will be collected from

side-by-side interface/subsurface soil cores or side-by-side surface

spatial composite plots. Field replicates, when collected processed,

and analyzed by the same analytical laboratory will provide

intralaboratory precision information for the entire measurement system

including sample acquisition, homogeneity, handling, shipping storage,

preparation and analysis. The total number of field replicates will be

no less than 5% of total number of field samples.

Field Standards - Field standards will be submitted as blind samples to

the analytical laboratory. The standards will consist of a standard

soil obtained from the National Institute of Standards and Technology

(NIST). The same analyses to be run on background soil samples (i.e.,

Appendix IX inorganic analytes, except cyanide and sulfide) will be run

on the standards to provide a QC check (accuracy) on Appendix IX metals

analyses.

10.2 Laboratorv QA/QC

The quality of analytical data generated in the contracted analytical

laboratories is controlled by the implementation of an Analytical Laboratory

Quality Assurance Plan. Only laboratories approved by the audit process of
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the Environmental Restoration Program will be permitted to perform the

required analyses. The types of internal quality control checks are described

below:

• Method Blanks: Method blanks usually consist of laboratory reagent-

grade water treated in the same manner as the sample (i.e., digested,

extracted, distilled, etc.). The method bland is analyzed and reported

as a standard sampie wouid be.

• Mthod11]auk_Spike: A method blank spike is a sample of laboratory

reagent-grade water fortified (spiked) with the anaiytes of interest

which is prepared and analyzed with the associated sample batch. Method

blank spikes are not included with volatiles analyses, since the same

function is served by the calibration blank.

• Laboratory Control Sample for Inorganics: This is a standard solution

with a certified concentration which is analyzed as a sample and is used

to monitor analytical accuracy (equivalent to a method blank spike).

• Matrii Spikes: A matrix spike is an aliquot nf an investiptivo samplo

which is fortified (spiked) with the analytes of interest and analyzed

with an associated sample batch. This is performed to monitor the

effects Af ihn investigntive‘pmple matrix (matrix offorts) nn thp

analytical method. Matrix spikes are only used with specific analytical

protocols. Matrix spikes will be performed on 5 percent of the samples

(1 in 20) nr onp ppr hatch nf samples, whichever is greater.

• Laboratorv Duplicate Samples: Duplicate samples are obtained by

splitting a field sample into two separate aliquots and performing two

separate analyses on the aliquots. The analysis of laboratory

duplicates monitors sample precision; however, it may be affected by

heterogeneity of the sample, particularly in the case of nonaqueous

samples. Duplicates are performed only in association with selected
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protocols. Laboratory duplicates are performed on 5 percent of the

samples (1 in 20) or one per batch of samples, whichever is greater.

• Known QC Check Sample: This is a QC sample of known concentration

obtained from the U.S. EPA, the NIST or a commercial source. This QC

sample checks the accuracy of an analytical procedure. It is

particularly applicable when a revision or adjustment has been made to

an analytical procedure or instrument.

Laboratory QA/QC for gamma spectroscopy analysis is described in the QA plan

for the RML (EG&G, 1989b).

10.3 Audits

Evaluating the performance of activities in accordance with the Quality

Assurance Project Plan (QAPP) will be the responsibility of the project

manager, field team leaders and analytical managers, in conjunction with the

appropriate QA Coordinators. Quality-related activities will be routinely

hispeLted to CUSUlt LVMPliGHLU with ♦the QAPP. Intuinal .11>pc,..tiv.s will be

performed routinely and for specific activities. Significant deviations from

the QA plan will be discussed with the project manager, QA coordinators, and
,r;nr4nA 0l 

Fi 
,nnbannie.;

ciatinflco, U. 'Am./1min nal...co

The first phase of an auditing program should be the preparation of

rharklictc that idantify tha mathndc and tarhnignac naraccary tn parfnimn all

aspects of the required audit. The checklists must be adequate to perform

sampling (collection, field, and data management) audits. The second phase

will then be the actual conduct of the required field audit. Audits are

conducted at a frequency determined by the project manager. The final phase

will be the preparation of the QA Audit Report by the field and laboratory QA

officers. The final QA report will be made a part of the overall report to

DOE-ID and EPA.
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10.3.1 System Audit

The system audit is an overall evaluation of the sampling project and it
is performed to:

1. Verify that the sampling methodology is being performed in accordance

with program requirements

2. Check on the use of appropriate QA/QC measures

3. Check methods of sample handling (i.e., packaging, labeling, preserving,

transporting, and archiving), in accordance with program requirements

4. ldentlty any existing quality problems

5. Check program documentation (i.e., records, site description, chain-of-

custody collection and analytical tags, field and sample bank logbooks

and field work sheets)

G. Initiate corrective action if a problem is identified

7. Assess personnel experience and qualifications, if required

8. Follow-up on any corrective action previously implemented

0 D.,...04An
J. FIVVILIC UcUl iclinya ivi aaMp1111.1 LCOM 40111FIC Vilflft pcwaininct

10. Provide a written evaluation of the sampling and sample bank program.

The purpose of the system audit is to ensure that the QA/QC system

planned for the project is in place and functioning properly.

94



EGG-WM 8835
Revision I

The auditor first must review work plans, protocols, test plans, the

QA/QC project plan, and all program reports. A discussion with the project

mananpr nf thp rurrpnt status nf the proiect and the identity of any problems

encountered is suggested before conducting the onsite sampling audit. Sample

chain-of-custody procedures and raw data are checked, as appropriate. Spot

checks of sampling methods and techniques, sampling and analysis calculations,

and data transcription are performed.

10.3.2 Sample Collection Audits

An audit of the overall QA/QC plan for sample documentation, collection,

preparation, storage, and transfer procedures will be performed just before

sampling starts. The intent of this audit is to critically review the entire

sampling operation to determine the need for any corrective action early in

the program. Additional total program or partial audits can be conducted at

various times throughout the sampling program.

It is recommended that a QA officer (QAO) perform unannounced site

inspections to monitor the sampling team's activities, provide technical and

corrective action suggestions to the sampling teams, and supplement sampling

performance audits. The QAO will be notified at least two weeks prior to

start of the field work so an audit schedule can be produced.

10.3.3 Field Audits

The primary objective of field audits is to determine the status of

sampling operations. Emphasis is placed on the following activities:

1. Verify that operational aspects and procedures are in accordance

with the protocols and the SAP

2. Verify the collection of all samples, including field replicates

and field blanks
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3. Verify that documentation is in order and sufficient to establish

the collection location of any sample collected

4. Determine discrepancies that exist and initiate corrective action,

as appropriate

5. Allow the QAO to direct the collection of independent samples.

The purpose of the onsite field audit is to inspect sample records and

equipment. Records inspected include the following:

1. Chain-of-custody forms

2. Sample tags

3. Sample labels

4. Logbooks.

Tkfl nna....1-4nn.31 inennr#nA chnnlA inr1nAa 1-kin fnlInwinn.Inc upcliniunui 111../pC“CM JHWUI1/41 On,imu, un,

1. Sampling procedures

2. Equipment

3. Techniques

4. Decontamination

5. Collection of duplicate and field blank samples

6. Security

7. Sample storage and transportation

8. Containers

9. Contaminated waste storage and disposal

10.3.4 Data Manaqement Audits

An audit should be performed on the data management system by tracing

the flow of specific samples through the system. In particular, the system

should be checked for its ability ♦to allow   identification of a sample
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from any stage of sampling and analysis. The data management process is

described in more detail in Sections 9.1, 9.2 and 12.

10.4 Qualitv Assurance Reports to Manaqement

Quality Assurance reports to project management will be prepared for

each sampling site. Reports on the performance of the quality assurance

program will be prepared by the QAO and presented to the Program Manager.

These reports will cover data quality assessment and results of internal

performance inspections, with corrective action recommendations and status, as

necessary.
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11. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF PRECISION,

ACCURACY, COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY

The quality assurance objective for measurement data is to ensure that

site characterization data are of known and acceptable quality. Data from

laboratory analysis of site samples will be used for site assessments and

hazard determination at the ARA-I Chemical Evaporation Pond.

Quality assurance objectives for analytical data from the environmental

samples collected will include the following, and are described in greater

detail in the Data Collection Quality Assurance Plan (DCQAP) for the Buried 

Waste Program (EG&G, 1988) and by the sampling and analysis plan for the ARA-I

Chemical Evaporation Pond.

Descriptions for precision, accuracy, representativeness, comparability

and completeness are given below.

11.1 Precisioq

Precision is a measure of mutual agreement among individual measurements

of the same property, usually under prescribed similar conditions. Precision

is assessed by means of laboratory duplicate/field replicate sample analysis.
ak4anf4na Cab. a..an4e4aa 4n ha aan,1 ..... A +ha arecision

Inc IQUVIUL.VIJ VUJC1/4.1.11,C IV, prn..latun la uv CMUQ1 VI VA‘CCM 411V VP

demonstrated for similar samples, and shall be within the established control

limits for the methods, as published by the EPA (SW-846).
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11.1.1 Field Precision

The field precision will be calculated using results of field replicate

samples as both the standard deviation and the percent relative standard

deviation (%RSD). The standard deviation, s, is calculated from the variance,

sz, as

and

The %RSD is then

E(X.-X)2

S
2

n-1

s /— 2
=

%RSD = s/i

The standard deviation and %RSD are calculated for every contaminant measured.

11.1.2 Laboratorv Precision

Precision of the chemical laboratory data will be measured through the

use of the matrix spike/matrix spike duplicate (MS/MSD) samples and will be

calculated as the %RSD.

11.2 Accuracv

Accuracy means the nearness of a result, or the mean of a set of

results, to the true value. Accuracy is assessed by means of reference

samples and percent recoveries. The laboratory objective for accuracy is to

equal or exceed the accuracy demonstrated for these analytical methods on

similar samples, and shall be within the established control limits for the

methods as published by EPA (SW-846). Historical ranges for percent

recoveries, for each analytical method, are stated in SW-846.
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11.2.1 Field Accuracy

Determining whether a sample will yield results which accurately reflect

the true concentration of a contaminant in the soil, sediment, or groundwater

cannot be quantitatively assessed. However, the sampling locations and

methods described in the SAP have been chosen such that the resultant samples

are believed to be representative of the media being sampled.

Contamination of the samples would yield inaccurate results. Hence,

rinsates, field blanks, and trip blanks will be sent to the chemical and

radioiogicai iaboratories for analysis. Sections 4 and 10 discuss QA/QC

samples in greater detail.

11.2.2 Laboratory Accuracy

The QAPP and SOPs of radiological and analytical laboratories will
Aner..4ka   a”,1“,+fl +ka ,r+“,1
UCaLl ivc ply1/4.cuueva 4V VV.:111.1426C IIVWCVVI, 411C techniques

will depend upon the type of laboratory, radiological or chemical. Accuracy

will be used to help determine if the laboratory is in control and accuracy is

!iced tn accigm tho omrortiMtioc tn tho radinIngiral data, ac dicroccod in

Section 9.4.

Accuracy of the chemical laboratory data will be assessed through the

calculation of percent recovery from MS/MSD analysis and any certified

standards that the laboratory analyzes as part of its ongoing QA/QC program.

The %Recovery is calculated as

SSR - SR
% Recovery   x 100% ,

CA
31-1

where SSR is the spiked sample result, SR is the sample result, and SA is the

spike added. The laboratory is also required to run a sufficient number and

type of blanks to detect laboratory contamination.
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11.3 Radiological Laboratorv Precision AntAccuracy

For radiological analyses, uncertainties traditionally have not been

broken down into precision and accuracy components. Instead, either a

statistical uncertainty, based on Poisson statistics or radioactive emissions,
L.4441

nc nd 6ULdl uerLdiu H H H H, I WIL V‘CI CIIVI LUDIF HUIICt I.MGIC VUIOCU noun

the statistical uncertainty by adding in quadrature, is reported. The

statistical component is a function of the number of counts in the peak; since

the decay of radioactive elements is subject tn Poisson statistics, the

statistical uncertainty is equal to the square root of the number of counts in

the peak. For gamma spectrometry, where peak-fitting programs are used to

quantify the peak area, the statistical onrertainty is dependent nn the peak-

fitting routine. Other components added may be uncertainties due to the

chemical procedure, if any, or uncertainties in the efficiency of the detector

or geometry of the sample. A variety of other uncertainties may be included

in efficiency or geometry uncertainties, or may be added separately. Because

of cascade summing effects of some gamma decays, uncertainties may be higher

for samples containing more than one radionuclide or for samples not in the

exact geometry for which the detector has been calibrated.

Tables 11-1 and 11-2 list radionuclides selected for their probability

of occurring in buried waste at INEL; Table 11-1 lists radionuclides that may

be found in soil samples and Table 11-2 lists those that may be found in water

samples. These radionuclides are sufficiently long-lived, and may still be

present in environmental samples after many years and have occasionally been

found in samples taken from the RWMC and other sites at INEL. A number of

these radionuclides occur naturally in the soil and are decay products of

uranium and thorium (Table 11-3). Potassium-40 is also found as a natural

component in soil and rock samples.

Column 2 of Tables 11-1 and 11-2 lists the half-life of each

radionuclide. However, the natural radionuclides listed are analyzed not by

using half-life of the individual decay product given in the table, but by
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using the half-life of the parent of the natural decay chain in which they

occur. Column 4 lists the detection limit of each radionuciide in the

geometry specified in the table. Detection limits are calculated according to

the definition of L.A. Curie:

D = (2.71 = 4.66e)/[(t)(E)(Y)(P)(3.7 x 10-2)]

where D is the detection limit in picoCuries (pCi), B ♦is the number of counts
in the background, t is the counting time in seconds, E is the counting

efficiency expressed as a decimal, P is the gamma emission probability, Y is
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TABLE 11-1. RADIONUCLIDES LIKELY TO BE FOUND IN SOIL SAMPLES AS A RESULT OF
PAST WASTE DISPOSAL ACTIVITIES AT INEL.

RADIO-
NUCLIDE HALF-LIFE NOTE

ESTIMATED
DETECTION
LIMIT (pCi/g)

ESTIMATED
ANALYTICAL

UNCERTAINTY (%)

54Mn

"Co
65Zn
90Sr

1 ICIAg

InCI,

134Cs
132Cs
144Cs

154 
"2Eu

312.5 d
5.27 y

244.1 d
28.8 y

252 d
2.7 y
2.06 y

30.2 y
284 d
13 y

b
b
b
a
b
b
b
b
b
b

0.3
0.3
0.6
0.3
0.3
0.6
0.3
0.3
1.5
1.5

7-13
7-13
7-13
5-100
7-25
7-20
7-20
7-16
7-15
7-20._

tu 8.5 y b 0.6 7-18
155Eu 4.9 y b 2.0 7-21
212Bi 60.6 m b c c
214

Bi 19.7 m b c c
212

Pb 10.64 h b c c
214

Pb 26.8 m b c c
226Ra 1600 y b c c
228Ac 6.13 h b c c
234

Pa 6.7 h b c c
2347L nA 1 A

I L1 .1
234

H
u 2.45E5 y b c c

238u 4.5E9 y a c c
238pu 87.7 y a .003 3-100
239Pu 24100 y a .003 3-100
241Am 433 y a .003 3-100
Tritium 12.33 y na na
gross a e 5.0E-5 5-100
gross /3 e 2.5E-4 5-100

a. determined by radiochemistry.
b. In 500-ml squat jars counted by gamma spectroscopy for 2 hr. Different

geometries or different count times will change detection limits and
uncertainties. Each radionuclide is assumed to be the only significant
gamma-emitter in the sample. More complex mixtures will have different
detection limits.

c. Since these may occur in significant quantities in soils and rocks
naturally, a detection limit is difficult to define.

p hn mg cnlid frnm lnnn ml, nnuntnd 2 hr
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TABLE 11-2. RADIONUCLIDES LIKELY TO BE FOUND IN WATER SAMPLES AS A RESULT OF
PAST WASTE DISPOSAI ACTIVITIES AT INFi,

RADIO-
NUCLIDE HALF-LIFE NOTE

ESTIMATED
DETECTION
LIMIT (pCi/g)

ESTIMATED
ANALYTICAL

UNCERTAINTY (%)

54Mn 312.5 d b 0.3 7-1360co
5.27 y b 0.3 7-1365Zn 244.1 d b 0.6 7-1390Sr 28.8 y a 0.3 5-100flOmAg 252 d b 0.3 7-25

125Sb 2.7 y b 0.6 7-20134Cs 2.06 y b 0.3 7-20
131Cs 30.2 y b 0.3 7-16144

rc 2A4 d b 1.5 7-15152Eu 13 y b 1.5 7-20
154Eu 8.5 y b 0.6 7-18155Eu
238u

71/I-ru

4.9 y
4.5E9 y

87.7 y

b
a
a

2.0
c
.003

7-21
c

3-100
2
3
9Pu 24100 y a .003 3-100

241Am 433 y a .003 3-100
Tritium 12.33 y na na
gross a e 5:0E-5 5-100
gross 0 e 2.5E-4 5-100

a. determined by radiochemistry.
b. In 4-L Marinelli beakers counted by gamma spectroscopy for 16 hr.

Different geumetrIn or different count times will change detection limits
and uncertainties. Each radionuclide is assumed to be the only
significant gamma-emitter in the sample. More complex mixtures will have
different detection limits.

c. Since ("U may occur in significant quantities in ground water naturally,
a detection limit is difficult to define.

d. 10 mL counted for 2 hr.
e. 60 mg solid from 1000 ml, counted 2 hr.
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TABLE 11-3. NATURALLY OCCURRING RADIONUCLIDES IN SOILS AT INEL.

RML COOL
RAB 214
RAP 214
THT 208
THB 212
THP 212
RA 226
THA 228
THM 234
PAM 234

ISOTOPL

214131

214ph

20871
212R1

212pb

226Ra

228Ac

234Th

234pa

SERIL5AcHAIN)

Uranium
Uranium
Thorium
Thorium
Thorium
Uranium
Thorium
Uranium
uraninm

(226Ra )

(226Ra )

(232-rh)
(2,32,Th)

("1-Th)
(mu )
(232Th)

(
238

U)
(238u)

the chemical yield if a chemical procedure is included in the counting

process, and 3.7 x 10-2 is the number of disintegrations per second in a pCi.

These detection limits were calculated in 1985, and will be updated in the

near future.

Column 5 of each table gives an estimation of the ICAllc uf total

uncertainty, expressed as one standard deviation, which may be expected for

each radionuclide if the sample is in the geometry as defined in each table.

For gamma emitters, the range of uncertainties is that seen in samples of

water and soil taken at the RWMC over several years. The high end of the

range may be seen when quantities are 1.5 to 3 times the detection limit; as

the activities approach the An4-4.ion limit, uncertainties will be higher, up

to 100% or more. The low end of the uncertainty range is the lowest possible

uncertainty, and may be seen when the activity is well above the detection

limit, whnn nn intnrfnranrpc oxict, and whnn thn genmntry

as that for which the detector is calibrated.

ic axArtly tha clmn

Rncnitc nf radinlnniral Analycnc aria vnry rinpiandnnt nn thn giannintry and

matrix of the sample. If these are not as specified, both the detection

limits and range of uncertainties may change in ways that can only be
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determined by an experienced analyst. An experienced analyst should always be
consultor( fnr e.rh individual analysis to resolve these and other questions.

11.4 Representativeness

Representativeness expresses the degree to which sample data accurately

and precisely represent a characteristic of a population, parameter variations

at a samnlina point, nr an environmental condition. Representativeness is a

qualitative parameter. The representativeness criterion is best satisfied by

making certain that sampling locations are selected properly and a sufficient

number of samples are collected. A well designed sampling and analysis

program should produce representative samples.

11.5 Comparability

All data will be reported in units consistent with the conventions used

for the given analyte and methods employed. The results of analyses can be

compared with analyses by other laboratories because of the following project

comparability objectives:

• Use standard methodology;

• Report results from similar matrices in consistent units;

• Apply appropriate levels of quality control within the context of

the Laboratory Quality Assurance Program.

11.6 Overall Precision and Completeness

11.6.1 Precision

The best estimate of the overall precision is the standard deviation or

%RSD calculated from the field replicates, as discussed in Section 11.1.1.

The field precision calculated from the field replicates actually does contain
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a component of variation due to the laboratory. However, the laboratory

variability is expected to be small compared to the field variation.

11.6.2 Completeness

The compieteness of the data •is the amount of valid data obtained from

the measurement system or laboratory analysis versus the amount of data

planned to be collected from the field. The specific objective for
n  ncumpleteness ul 41113 i l. nujec 13 'V VCI‘C111.

4.
4
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12. DATA MANAGEMENT

Data management is being addressed by the ERP data management staff.

Presently, the Data Management System (DMS) is in varying stages of
.....

ueveluplimuL. The DMS is being developed using guidance of standard data

management practices to ensure the overall integrity of the data it captures.

The DMS is designed arinn4-yan4 -1.ka nanel +a aan+aaa laaaa aalamaa ataccm ‘.alovulic navvy ywiumco vl

data from several ERP programs. The DMS is also designed to produce reliable,

consistent, and effective flow, treatment, storage, and retrieval of all data.

The DMC raptHrpc Sampling And Analysis Plan (SAP) data, field sampling data,

and analytical data. Additional data types will be incorporated into the DMS

as the nerds arise.

As stated above, parts of the DMS are currently under development.

However, the portion that captures SAP, field, and analytical data for

chemical analysis samples is in place and functional The flnw prnrciss fnr

these data is depicted in Figures 9-1 and 9-2. The data are all channeled

through the ARDC to ensure that a consistent flow path is maintained for all

data. Discussions on the reduction, reporting, and validation of these data

are presented in Sections 9.1 and 9.2. A flow process similar to that shown

in Figures 9-1 and 9-2 will be developed for other data types.

The DMS will include software for database management, data analysis,

and report generation with a well-defined set of files with standardized

record structures for maintaining the data and for archival purposes. This

uniformity of data storage makes possible the integration of data from

different ERP programs and maintenance of a global DMS for all ERP data.

Data entry, retrieval, manipulation, and report production capabilities

either exist or will be developed for all data sets. The DMS will include

several levels of automated verification and validation to ensure the highest
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level of reliability, accuracy, and quality in the data captured by the

system.
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13. SAFETY AND TRAINING

The Health and Safety Plan establishes the procedures and provides

general guidelines for worker and public safety to be used by EG&G Idaho,

Inc., and during rknionrfnv.47,1-inn nf 4-kn nrnier4 ,isna1/-441V11 MI WIG FIVJG“

and Safety Plan is presented in Appendix E.
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DRILLER'S LOG OF ARA PROD. WELL NO. 1

CONTRACTOR: STRASSER DRILLING CO,

DRILLER: H. R. ISAAK

FORMATION

DEPTH THICK— SAMPLE DATE &

Orr) NESS (pl.) No. TImF 

10-24-56

SET UP RIG ON ARA ROCK PILE.

CONDUCTED SEARCH FOR

CREVASSES IN WHICH TO PLACE

CLAY ANO SMALL ROCKS

HARI, PAN AND BOULDERS

2

4

STAKES. STRUNG UP TOOLS.

10-25-56

7:OOA

LAVA, GREY 10 6:00p TOOLS KICKING OFF.

ON IRON 6:45A

2 7:00A

15 DRY HOLE

RED LOOSE LAVA 20 3 6:00p

6:15p END OF SHIFT.

10-27-56

LOOSE ROCK MAKING LARGE HOLE 20 7:OOA HARD FORMATION, BUT SO INCH

MATERIAL COMING IN DRILLINt

is sLow
24 6:30P ENO OF SHIFT.

10-28-56

HARD SOLID 24 7:OOA SO MUCH LOOSE mATERIAL COmIr

IN TOOLS HIT SOLI() ONLY

10% OF THE TImE. PULLEO

OUT & HOLE BACK FILLED

10 FEET.

26 3:00P END OF SHIFT.

11m6-56

12:00N WENT TO ETR FOR WINCH TRUCK.

TRANSFERRED PIPE & HAULED

SAME TO ARA. SET UP wATER

TANK & COMMENCED WORK ON SH.

26 6:00p END OF SHIFT

Formation seems to be 11-7-56 Finished shoe & welded casi

pretty hard in bottom. 6:45a toeether worked easing down

Boulders still eivinz tro-lAT 1 6:00D commenced drilling.
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DRILLER'S LOG OF ARA PROD. WELL NO. 1

FORmATION

DEPTH THICK— SAMPLE DATE &

(FT) NESS (FT) No. TIME REMA RK S

11-8-56

7:00p TOOLS KICKING AROUND &

27 RUNNING ROUGH.

RED ROCK TURNING TO GREY 30 4 1:00p USING SOME IRON. 2 HRS.

GETTING HARDER. WELDING BIT.

34 6:00p END OF SHIFT

GREY LAVA
HARD FORMATION

GREY LAVA

GRrY LAVA

GREY LAVA

GREY LAVA

GREY LAVA

GREY LAVA

GREY LAVA, RED TINCE
GREY LAVA

LAVA, EXTREUELY HARD

GREY LAVA

oi n =c

35 5 8:00A i HR. WELDING BIT.

BIT BATTEPS SLIGHTLY ON OUT—
SIOE EDGES. 1 HR. WELDING

40 6 5:30p

41 6:45p END OF SHIFT.

11-10-56

6:45A DOWN 1 HR. TO PUT ON JARS.
45 7 1:30p 1 HR. WELDINC BIT. CUT OFF

16" OF STARTER PIPE LEAVING

24' 1" IN MOLE.
49 3445A ENO OF SHIFT.

11-13-56

50 8 8:OOA MEDIUM HARP. REO TINGE.

55 9 1:00A FORMATION TURNING HARDER.

10 7:00P TOOLS RUNNING ROUGH.

60 END OF SHIFT.

11-14-5A

60 7:00A HARD & ROUGH. Ric oowm 21
HRS. TO RETIE KNOT IN ROPE

SOCKET & TO CHANGE BITS.

PUT ON FABRICATED ONE WAY E.

65 11 2:00P TOOLS RUNNING ROUGH.

70 12 7:00p

11-15-56

73 7:00A

75 13 2:00p VERY HARD ROUGH FORMATION.

BIT BATTERS.
to 7:00P rNO or e4IFT.

2
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17pv Ion I

DRILLER'S LOG OF ARA PROD. WELL NO. I

FORMATION
DEPTH
(FT)

THICK— SAMPLE
NESS (FT) NO.

DATE &
TIUE REMARKS

78

11-16-56

7:00A
GREY LAVA, EXTREMELY HARD 80 14 1:00p 311- BATTERS & MUSHROOMS. 2 RR:

WELDINC BIT ON BOTTOM. HAD 7(

TRIM OFF OUTSIDE LIP AS BIT
GREY LAVA 85 15 6:00p WAS SWAGING OUT or 8auR0.

7:00P ENO OF SHIFT.

11-17-56

86 7:OOA 2 HRS. HELPING DRILLER AT MTR
GREY LAVA 90 16 I:00P CHANGE KNOT & HAUL WOOD.

GREY LAVA 95 17 7:00p ENO OF SHIFT,

11-18-56

7:00p Two NELpEps ON JOB HAULING &

=DING 16" CASING FOR ARA

GREY LAVA, HARD 100 18 2:00p I HR, WELDING ON BIT.

102 7:00P END OF SHIFT

11-19-56

7:30A WORKED ON WATRR TRUCK 2 HRS.

GREY LAVA 105 19 3:00p 1 HR WELDING BIT. DOWN HR. -

GO FOR PARTS.

108 o itdur Loru OF SHIFT

11-20-56

7:I5A

GREY LAVA 110 20 10:00A WELDED BIT I HR,

GREY ANO RED LAVA 115 21 2:00P DOWN I HR FOR BIT WELDING. li'

GREY AND RED LAVA 120 22 5:30P HRS. TO CO TO IDAHO FALLS FO

123 8:45P PARTS. END OF SHIFT

11-21-56

7:00A

RED LAVA, CINDERY IN NATURE 125 . 23 HOLE WILL NOT HOLD WATER.

USING BENTONITE.

GREY ANO RED LAVA, soL10 130 24 2:00p OUT OF WATER.

131 3:00p END OF SHIFT.

3



HiG-0.8835
Rovislon 1

DRILLER'S LOC or ARA PROD. 'NELL NO. I

FONMATION
DEPTN THICK—
(FT) NESS (FT)

SAUPLE
N0.

DATE &
TIME REMARKS

111

11-24-56

R:OOA INn RnuCH. n

TO HOLE. DRILLI IN:1:DOE:
RED LAVA, HARD 135 2:00p Ric DOWN I HR TO WELD SIT.

TOOLS RUNNING EXCEPTIONALL
ROUGH

137 6:00P ENO OF SHIFT.

11-26-56

11:00A
GREY AND RED LAVA 140 25 1:30p TOOLS RUNNING ROUGH.

144 6:00P END OF SHIFT.

11-27-56

6 :45A
GREY AND RED LAVA 145 26 11:00A TIED NEW KNOT. 2 HRS WELDIh

ON BIT.
GREY AND RED LAVA 150 27 4:30p

154 6:45p END OF SHIFT.

11-28-56

6:45A
GREY LAVA (SOME RED) 155 28 7:30A
GREY LAVA 160 29 12:OON
GREY LAVA 165 30 4:30P

167 7:00p ENO OF SHIFT

11-29-56

GREY LAVA, HARD, RATHER 167 7:00D
DENSE

GREY LAVA 170 31 9:OOA 2 HRS. HAULING WATER & WOOf

2 HRS. WELDING ON BIT.
GREY LAVA 175 32 4:30p DENSE FORMATION. CUTTINGS

HEAVY. TOOLS RUNNING ROUCF

LAST 31.
179 7:00p ENO OF SHIFT.

4
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Rov ic)11 I

DRILLER IS LOG OF ARA PROO. WELL NO. i

FORMATION

DEPTH THICK..

(FT) NESS (FT)

SAMPLE DATE

No. TImE REMARKS

11-30-56

7:00A

GREY LAVA 180 33 8:00A

GREY LAVA 185 34 11:30A SHUT DOWN RIC TO CET DRILLER

FROM MTR TO HELP CHANCC KNOT

AS ROPE STARTC0 TO STRAND AT

ROPE SOCKET. RIG DOWN 2 HRS.

GREY LAVA 190 35 5:30p CUT OFF 10! FT OV LINE.

192 7:00P ENO OF SHIFT

12-1-56

7:00A

GREY LAVA AND CLAY 195 36 9:304 ✓

CLAY 200 57 10:00A

CLAY 205 38 12:OON RIG DOWN I:00P TO 4:00p ro
HELP DRILLER AT MTR.CHANGE

KNOT & HAUL WATER.

GrigfLAVA 210 39 5:00p

212 7:00p ENO OF SHIFT.

12-2-56

GREY LAVA 215 40 4:00P

GREY LAVA 220 41  7:00p END OF SHIFT

12-3-56

P22 7:OOA

GREY LAVA 225 42 9:30A

GREY LAVA 230 43 2:00p Too LS RUNNING VERY ROUGH.
GREY LAVA 235 44' 5:30p ON IRON. DOWN 45 MINUTES TO

WELO BIT (IRON WON IT HOLD UP
237 7:30p TOOLS. ENO OF SHIFT.

12-4-56

7:00A

GREY LAVA 240 45 9:00A

DRY HOLE. LOST MUD & WATER. 241 RIC DOWN 1 HR. TO HAUL WATER

STILL ORY HOLE 245 FROM CFA.1HOLE STARTED TO BLOW

VERY HARD. NECESSARY TO RUN

STREAM OF WATER iN HOLE TO

STILL DRY 250 MAKE ANY FOOTAGE. DRILLINC

BROKEN FORMATION LARGE HOLE.

BLACK LAVA 255 7:00p TOOLS WALLOWING. END OF SHIFT.



(11 -6831)

Revisiun I

DRILLER'S LOC OF ARA PROD. WELL NO, I

FORMATION

DEPTH THICA SAMPLE DATE &

(FT) NESS (FT) No. TIME REMARKS

12-5-56

7:OOA

ArK , AVA 2Rn 47 2:00P Ric DOWN i HR. TO HAuL ROCK F

BACKFILL DUMPED LOAD OF ROC

IN HOLE. BACKFILLED SAME TO

256. DRILLED OUT IN di HR.DI

NO G000. SHuT DOWN TO SEE

ABOUT DYNAMITE OR CEMENT.

260 5:00p ENO OF SHIFT.

CR EflAYA

12-5-56

7:30A RIG 0OWN. I HR TO CLEAN OUT

HOLE. 2 HRS TO LOCATE SAFET

MAN FOR BLASTING PERMIT.

BLASTING PREPARATIONS .

12:00N SHOT HOLE. Rocx BRIDGED OVEP
240, HOLE BACKFILLED TO 25L
HOLE SUCKING AIR SO BAD THA

IT TAKES LARGE AMOUNT TO

REACH BOTTOM_ HOLE IS DRY &

LARGE. GREAT DIFFICULTY IS

eneounteredIN DRILLING BACK

255 7:30P TO 8OTTOM. END OF SHIFT

12-7-56

7:OOA CONTINUED DRILLING OUT BACKFI

FROM SNOT. HOLE IN GOOD CON

DITION AGAIN. MAKINC NEW HC

RUNNING SLOW IN AN ATTEMPT

NARROW DOWN HOLE DIAMETER.

MUCH TIME WASTED LETTING wA

DOWN HOLE IN BAUER.

263 4:0012 END OF SHIFT.

12-10.-56

7:OOA TOOLS RUNNONG ROUGH & WALLOWI

oar,' y. Ai CO AFRAID TO RUN FA

AS IT WOULD 8E VERY EASY TO

SNAP OFF A PIN OR JOINT. RIO

DOWN FOR 2 NRS TO RETIE KNOT

& PUT ON NEW JARS. HEtPER

265 47 2:00p HAULED WATER.

256 7:15P ENO OF SHIFT.



EGG-WH-8835
Revislon 1

Driller's log of AEA prod. Well No. 1

Formation

Gray lava

Depth Thick- Sample Date &
(ft) ness (ft) No. time 

12-11-56

266 7:30a Still bailing out 4 times n
much mud as drilling Tokc
Must be in a cavern &
catching all the cuttin!
lost above. Big down 2 :
hrs. to weld bit.

Gray lava 270
271

4E1 6:00p
7:30n lnd of shift.

12-12-56

Gray lava Wl1 ale seems to be LI Nflt
down some. Still bailin:
4 times too many cuttinc.:
Tools running ror,j1.

Gray lava 275 49 2:00n Ironed hole heavy. Drcppe
into another crevasse.
stranded. Lost thing 11

277 7:30p ft from end. End of shil

12-13-56-

8:00a Went to E°3 to get helper.
Cut off line & turned sa
end for end. Tied. new k

1:00p Resumed drilling. Lig dow
1 hr for bit welding. 1
hr for preparations -

278 blasting of hole. Shot
hole. Tools still runti
rough. May have to bias
again.

279 7:00n End of dhift.

7:300 2 Finished ranting 611 pipe E,
strunz un 3/4 tools on
calf line. cm111 tools
hit & slide -oast the roc

No sun or light to see
where nipe hangs.

5:00p GLIIl 1.14.

7



I.Gf) UM 8835

NPV I '; 1011

Dr4lIerls log of LEL Prod. Well No. 1

c'n nn
Depth Thick- Sample Date &
(ft) nen; (ft) No. time Remorks

283

8

12-14-56

8:00a Tools hung up at 9:00a.
Rock an side of tools.
Tools up the hole 10 ft.
Jarred up for 2 hrs.
Went to MTR picked up
tools for side drilling
6" pine. Manufactured
misc. items for running
pipe. Start running 6"

6:00p pipe. Znid of shift.

12-16-56

g:00a Tried banking rock rith
small tools inside Ou ni
Tools & pipe keeo slidin
past rock. Mined pipe.
Preparing to run large
tools for side drilling.

1:00p End of shift.

12-17-56

7:OOa Went to American Falls for
tools for fishing opera,
tion. Picked up more
tools at STR & OHRE &
strung un. Drilled um
approximately 1 ft of

7:00p boulder. Ind of shift.

12-18-56

7:45a Resumed side drilling &
drilled um 1 more foot c
boulder before toois COL
free enough to work tool

9:30a out of hole. Removed
second string of tools &
reset joint on bit on ma

11:00a string of tools. lemma
drilling. Intermittent
boulder caring all day.

5:00p Jarred. loose 3 times.
6:c1,00 un. JarreA rery  

7:15D to get loose by 7:00p.
7.'1(4 of shift. Running
eTceotionally rough.



G6 WM KW

Rev (m I

GRILLER TS LOC OF AR .ROD. A WELL NO, I

FORMATION

DERTM THICK— SAMPLE DATE &

(FEET) NESS (FT) No. TIME REMARKS

DP2

12-19-66

7:-QA INr RrUCH. Cni4E rAVINC.

I0:00A TOOLS HUNG UP.HOLET.TILL JAR.

I0:45A LOCKED. WENT TO OMRE FOR

HELPER, RESTRUNC SIDE DRILL.

TOOLS & COMMENCED WORKING 01

BOULDER.TOOLS OUT AT SIDOp.

285

RESUMEO DRILLING. TOOLS 'NIL!

NOT RUN WITH ANY MOTION

WHATEVER, HAVE NEVER SEEN

TOOLS RUN IN THIS FASHIONbc.

7:00p END OF SHIFT.

12-20-56

7:n0A RV! KrIWN I HR Tr! WcID °IT.

GREY LAVA 285 51 8:30A TOOLS RUNNING VERY ROUGH,

12:00N SHOT HOLE. RIC DOWN I HR FC'

TRIP TO BUMKER Oc SHOT

287 PREPARATIONS-

GREY LAVA 290 52 3:30p HOLE 15 ROUCH ACAIN.

293 7:00p END OF SHIFT.

12-21-56

7:00A I HR, WELDING BIT.

GREY LAVA 295 53 11:00A HOLE ROUGH, ON IRON.

GREY LAVA 300 54 3:00p

302 4:30p END OF SHIFT.

12-22-56

7:00A

RED LAVA 305 65 9:30A HARO FORMATION. STILL ON IRC

RIG OOWN FOR BIT WELDINC,Ii:
HRS.

RED LAVA 310 56 7:00p LOST ALL CUTTINCS LAST THING
END OF SHIFT.

12-23-56

I:00P DRY HOLE IN A CREVASSE. WENT

TO ETR FOR BENTONITE. TOOL

KICKINC BAOLY. STILL IN

314 6:00 CREVACSE PNO OF SHIFT.

9



EG'
kt•v ion 1

DRILLER IS LOG OF ARA PROD. WELL NO. I

FoRmATION

DEPTH THICK—

(FT) NESS (FT)

SAMPLE OATE &

No. TIME REMARKS

12-24-56

7:OOA

GREY ANO RED LAVA 315 57 9:OOA ON IRON. Ric DOWN HRS TO

HAUL WATER (TROUBLE AT

STANO PIPE OUE TO ICE

ACCUMULATED UNDERNEATH)

SpUDDER BEARING IS HEATING

& CAUSING TROUBLE. HOLE

STILL VERY ROUGH. RIG DOWN

GREY AND RED LAVA 320 58 4:00p I HR. TO WELD BIT. ON IRON

322 5:30p ENO OF SHIFT. ON IRON

12-26-56

RED AND CREY SOLID FORMATION 7:OOA ON IRON

GREY AND RED LAVA 325 59 III0OA ON IRON. RIG DOWN I HR. TO

WELD B/T. I HR TO HAUL WAT

SECURITY REFUSED To ALLOW

DYNAMITE ON WATER TRUCK.

SO EXTRA TR/IR TO CF AREA WA

NECESSARY. I HR FOR SHOT

329 PREPARATIONS. SHOT HOLE HE

7:00P END OF SHIFT.

12-27—St

7:15A

GREY 4ND RED LAVA 330 60 8:00A RETIED KNOt IN ROPE SOCKET

HR. TOOLS RUNNING VERY

ROUGH.

GREY LAVA 33E 61 2:00p RIG DOWN I HR. FOR SHOT

PREPARATIONS 2' I HR WAIT!:

ON SECURITY TO CET DYNA417

FROM BUNKER. SHOT HOLE

335 HEAVY.

338 7:ISP. ENO OF SHIFT.

12-28-56

7:OOA

GHLY LAVA 340 9:30A

GREY LAVA 345 63 4:30P SOLIO FORMATION. TOOLS STI

RUNNING ROUGH.

347 6:30P. ENO OF SHIFT.

10
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Rev s I

DRILLER'S LOC OF ARA PROO. WELL NO. I

FORMATION

DEPTH THICK—

(FT) NESS (FT)

SAMPLE
No.

DATE &

TIME REMARKS

12-31-56

7:OOA RIG DOWN I HR TO WELD OST.

I HR TO CO TO OMRE.
GREY LAVA 350 64 1:00p ON IRON.

354 7:00P END OF SHIFT.

1-2-57

7:00A
GREY LAVA 355 65 9:OOA DISCOVERED CRACK IN STEM.

SHUT DOWN PENDING EUPLOYERI
DECiSiON..

RED AND GREY LAVA 360 66 12:30N R IC DOWN TILL 3:30p FOR PRE—
HEATING, SCARF- I/4(Z, Wi.LOING

ANNFALLINC OF CHACK IN nr:m.
HOLE MOSTLY OHY LAST 4 FT.
TOOLS RUNNING ROUGH.

RED lc GREY LAVA 365 67 7:00p END OF SHIFT.

1-3-57

7:00A HOLE SUCKING & TAKING AN

ABNORMAL AMOUNT OF WATER.
RED LAVA 370 68 II:30A LOOSE MATERIAL MAKING LARGE

HOLE.

REO LAVA 375 69 (:-I -5p HAROER FORMATIONS LAST FOOT.

375 7:30p TOOLS RUNNINC ROUGH. Tior' o'
shift.

1—A-57

7:OOA RETIED KNOT IN ROPE SOCKET,
RIC DOWN HRS.

RED LAVA, HARO. 380 70 I:00P RIC DOWN 3 HRS. TO REPAIR
CRACK IN STEM.

384 7:30p END OF SHIFT.

1-5-57

8:30A

RED LAVA 385 71 I0:00A

RED & GREY LAVA 390 72 2:00p Go I NG INTO HARD SOLID
FORMATION

GREY LAVA 395 6:30P END OF SHIFT.



Rev I ., ion I

DRILLER 1S LOG OF ARA PROD. WELL NO. I

PORmATION

DEPTH THICK—

(FT) NESS (FY)

SAMPLE

140.

DATE &

TIME REMARKS

12-6-57

395 10:30A HARO DENSE FORMATION. VERY

HEAVY CUTTINGS. Ric eOwN

•2 HRS. TO WELD BIT. HAD To

SPUD THROUGH ICE IN TOP OF

HOLE.

GRLY LAVA 400 74 6:00P END OF SHIFT.

12-7-57

6:30A SHUT DOWN RIG AT 10:00A TO

HAUL IWATER & WELD BIT.

12:30P RESUMED DRILLING.

GREY LAVA 405 75 1:00p SAMPLES SHOW INCREASE IN

SILICONt CONTENT.

GREY LAVA 410 76 5:30p STILL SAME DENSE HEAVY

FORMATION.

7:30P END OF SHIFT.

I-6-57

7:30p

LAVA, HARD OLNSE 415 77 II:00A STILL SAME DENSE HARD LAVA

GREY LAVA 420 78 3:00p

GREY BROwN LAVA AO
.1-c[..
', FrIRUATOM CHANGING

DARK GREY LAVA 425 79 6:15p

426 7:00p END OF SHIFT.

1-9-57

7:00p RIG Dove/ I HR. TO WELD BIT

RED AND GREY LAVA 430 80 11:00A

435 4:00P ENO OF SHIFT.

1-10-57

9:OOA WENT TO RUPERT WITH PUMP

SHAFT & OIL TUBING FROM

AIW veKEL TO BE REPAIRED.

BROUGHT BACK 16" PERFORAT

CASING FOR ARA WELL. ALSO

24" CASING TO BE USED FOR

DUMMY.

9:0OP END OF SHIFT.

12



Rev r; inn

DRILLER IS LOG OF ARA PROD. WELL No. 1

FORMATION

DEPTH THICK- SAMPLE DATE &

(FT) NE5S (FT) No. TImE. REMARKS

1 -11 -57

8:00A HELPED DRILLER AT MYR, CHANGE

SAND LINES. HAULED SAME TO

LOCATION 3 HRS. UNLOADED

TRuCK HERE & WENT To MTR FoR

TOOLS TO RUN DummY. BROKE

()OWN 2 STRINGS FISHING TOOL' 

6:30p END OF SHIFT.

1-12-57

7:00A TRIMMED PIPE FoR Rummy (lc

RIGGED UP FUR SAME. RAN Dunn/

CHARLES MDRBY INSPECTOR,

PRrSrNT,- RrSTRUW: TnnIg.

READY TO RESUME ORILLING,

5:30P ENO OF SHIFT.

1-14-57

7:00A

GREY ANO RED LAVA 435 81 8:00A

GREY AND RED LAVA 440 82 1:00p RIG DOWN i HR FOR OIT WILDINL

GRry_Apn RFn LAVA 445 83 5:00p

448 7:15p END OF SHIFT.

1-15-57

7:00A

GREY AND REO LAVA 450 84 9:00A

GREY LAVA 455 85 1:00p Rtc OOWN I HR FOR BIT wELDIN“

FORMATION BECOMING HARD &

ROUGH.

460 6:00P END OF SHIFT.

1-16-57

7:30A RIG DOwN I HR HEATING OIL FOF

GREY LAVA 85 8:30A
DIESEL FUEL,

GREY LAVA 465 86 3:30p

466 4:30p END oF SHIFT.

13



ECG-WM- 8835
Ilrvi^ion I

DRILLER'S LOC OF ARA PROD_ WrLL No. 1

FoRmATION
UEPTH THICK— SAMPLE DATE Cc
(FT) NESS (FT) No. TIME REMARKS

1-17-57

7:30A 12 HRS FIGifING-4LLED DIESEL
FUEL,

GREY LAVA 470 88 1:00p
RED AND GREY LAVA 472 0owN I NR FOR SIT WELDING
(CONSIDERAULC RED PIGMENTS)

GREy ANO RED LAVA 475 89 5:00p
GREY AND RED LAVA 480 90 7:00p END OF SHIFT.

1-18-57

GREY AND RED LAVA TAPERING 7:30A
TO SEMISOLID CREY

GRLY LAVA 485 91 11:0OA SLICHTLY POROUS.
GREY LAVA, SL I cm TLY POROUS 490 92 3:00p DOWN I HR FOR BIT WELDING.
GREY LAVA (POROUS) 495 93 7:00p

7:05P END OF SHIFT.

1-19-57

7:00A
BLACK LAVA 500 94 10,30A DOWN I HR FOR SIT DRESSING.
(=REY L.:A 505 95 3:90P DI: IRON LAST 4'.

509 6:30P END OF SHIFT.

GREY LAVA

GREY LAVA

I-21-57

7:30A I HR DRESSING BtT.
510 96 10:00A ON IRON. DOWN I HR FOR BIT

WELDING. I HR FOR RETYING
ROPE SOCKET KNOT.

515 97 5:00p
7:00P ENO OF SHIFT.

1-22-57

GREY LAVA, HARO ROUGH FORMATION 517 7:15A Ou IRDN„ HR SPUDDING UP
_

GRCY LAVA THROUGH ICE UPPER 70' OF HOL

VLRy HARO LICHT COLORED ROCK 520 98 -12:00r. DOWN 2 HRS WELDING ON BIT.

HR SPUDDING UP THROUGH ICE

UPPER 70' OF NOLE.

GREY AND RED LAVA 525 99 5:00p

527 6:45p END OF SHIFT.

14



DRILLER'S LOG OF ARA PROO. WELL No. 1

FORMATION

LPEPTH iHICK—

(FT) NESS (FT)

SAMPLE
NO.

DATE &
TIME REMARKS

1-23-57

7:30A HOLE PARTIALLY DRY.

GREY AN0 RED LAVA 530 100 12:00N COURSE CUTTINGS. TROUBLE w

SETTLING I* HRS WELDING 6

GREY ANO RED LAVA 535 101 4:00P GOING INTO NARDER FORMATIO.

7:00P ENO OF SHIFT.

1-24-57

7:30A

GREY LAVA, HARD 540 102 11:00A TOoLs RUNNING VEpy ROut.m.

GREY LAVA 545 103 4:00p HARD & ROUGH. 1:- HRS WELDI

b:30P

ON BIT.

ENO OF SHIFT.

1-25-57

VERY HARD GREY DENSE LAVA 546 8:00A a...HRS'iWELDING ON BIT.

GREY LAVA 550 104 4:00p

6:00P ENO OF SHIFT.

1-28-57

551 7:30A 1* HRS STARTING DEISEL UN!

HRS WELDING BIT.

GREY LAVA 555 105 4:00p STILL SAME HARD GREY.

557 6:30p END OF SHIFT.

1-29-57

8:00A

GREY LAVA 560 . 106 12:00N RESET BOPE SOCKET. DoWN 2

HR WELDING BIT. 1 HR

SPUDDING OUT THROUGH T.

GREY LAVA 565 107 7:00p END OF SHIFT.

1-30-57

8:00A DIESEL FUEL JI.LLED UP. RI.

DOWN 1 HR. EACH TIME Tact

PULLED, THEY MUST Ji. SPuC

OUT THROUGH ICE. THE TOP

70' ToR oF HOIF, THIS OF

TAKES U HR OR BETTER.

GREY LAVA 570 108 3:30P HARD SOLID FORMATION. Toot

RUNNING ERRATIC 35 Mun-

PULLING TUOLS LAST THINt.

572 7:30P LND OF SHIFT.
15
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Rrvi.,H,0 I

DRILLER'S LOG OF ARA PROD. WELL No. 1

FORMATION
DEPTH THICK—
(FT ) HESS (FT)

SAMPLE
No.

DATE &
TIME REMARKS

1-31-57

572 8:00A I HR WELDING BIT FIRST THING.

GREY ANO RED LAVA 575 109 11:00A

GHEy ANO NIA LAVA 580 110 5:00p g• HR wELDING BIT.
6:45P END OF SHIFT.

2-1-57

BINA STILL SAME FORMATION. TOOLS
RUNNING ERRATIC

RID AND GHIY LAVA 585 111 2I3012 SHUT DOWN DUE TO WORN DRILL1r

LINE. DRILLER DEEMS IT UNsAc

IU 4..0 ANT ULLPLA !MN enc]mr

LINE. HELPED CREW AT MTR PU7

ON NEW LINE.
SIOOP END OF SHIFT.

2-2-57

9:00A WENT TO MTR FOR CABLE REEL &
AXLE. CHANGED DRILLING LINE

PuT nN pnn, nc I" LINF.
BIBOP RESUMED DRILLING OPERATIONS.

GREY AND REO LAVA 588 LOTS OF LIFE IN NEW LINE.

6:3013 END OF SHIFT.

2-3-57

I0:00A HOLE APPEARS TO BE LOSING SOI.

OF THE WATER ADDED.

GREYIgH Rin IAVA, HEAVY CUTTINGS BAILING REOUIRED EVERY B'OR3

TOOLS RUNNING VERY SLUGGISH.

OUT OF WATER.

590 3:00p ENO OF SHIFT

_y
GREY LAVA

GREY LAVA

8:OOA

112 8:30A RIG DOWN IyT HRS FOR BLASTING E.

PREPARATIONS FOR SAME. SHOT

HOLE AT 593 HEAVY.

595 113 5:30p

596 6:30p END OF SHIFT.

16



EG6-WM-8835

Revision 1

DRILLER IS LOC OF ARA PROD. WELL No, 1

DEPTH THICK—

FORMATION (FT) NESS (FT)

SAMPLE

No.

DATE S.

TIME REMARKS

2-5-57

7:30A WE-LDED 01-1 1 HR.

GREY AND RED LAVA 600 114 11:30A PICXING UP SOME SEEPAGE

WATER. STATIC WILL PRO—

BABLY BE AROUND 590.

GREY AND RED LAVA 605 115 6:00p DOWN I HR WCLDING BIT.

606 6:45P END OF SR1FT.

2-6-57

7:30A RED PIGMENT IN wATER DIS—

APPEARED OVER NICHT.

GREY LAVA, MEDIUM HARD 610 116 10:00A CONSIDERABLE TROUBLE WITH

BAILING pROCEDURES.

CHANGED BAILERS. CUTTING

SETTLE oUiGKLY AND SET U

GREY LAVA 615 117 4:00p FORmATION 15 TURNING HARO

FINER CUTTINGS

617 6:30P END OF SHIFT.

2-7-57

7:30A

GREY LAVA, mEDIUM HARD 620 118 IO:OOA USOS mEAsuRED WATER LEVEL

AT ',Ob i Al SO CORRICTIO

LINE mrAsuRImi NT oN ToTA

DEPTH 10 1 moRC mar rHAN

DRILLER HAD CRLDITED. TH

620 BECAME 630 T. RIC DOw

I HR TO GET AIR HAmmER

FROm OMRE WELL SITE.

GREY LAVA, RED TRACES 635 119 4:00p MAY BE SOmE WATER FROm

636 To 640.

GREY LAVA 640 120 5:30p END OF SHIFT.

2-8-57

641 8:30A Wr.LDED 8IT. RIG DOWN I H

GREY LAVA, HARD CAM 121 12:30p TOOLS RUNNING ROUGH. HAn

SOLID FORMATION.

GREY LAVA, HARD 650 122 4:00p MAKING HEAVY mUD.

652 5:30p ENO OF SHIFT.

17
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DRILLER'S LOG OF ARA PROD. WELL NO. I

FORMATION

DEPTH THICK—

(FT) NESS (FT)

SAMPLE DATE &

No, TIME REMARKS

GREY LAVA

GREY LAVA

GRFY LAVA

lIMQT LAin

2-9-57

651 9:OOA WORKED ON AIR HAMMER. SPUO

WELDED BIT. DRILLED I HR.

WEATHER BAD. 40 UPN GUSTS.

652 2:00p Emo OF SHIFT

2-11-57

7:45A

655 123 11:00A TPnimi r panK ING on mon. IT

SETS UP TOO QUICK TO GET

MUCH. RESET KNOT INROPE

2:00P SOCKET, RIG DOWN It HRS.
660 124 3:00p WELDED BIT 2 HRS LAST TAING

NEEO SAND PUMP.

Obl 6:30P ENO OF SHIFT.

2-12-57

8:I5A WELDING BIT I HR. CUTTINGS
ARE VERY HEAVY & SETTLE

cutoKLY.

665 125 CANNOT PICK UP CUTTINGS WIT

BAILER. TOOLS RUNNING ?lour.
FAULT IN ROCK. MAY PROOUCE

SMALL AMOUNT OF WATER.

WELDING ON BAILER I HR.

669 7:00p END of SHIFT.

2-13-57

8:D0A

670 10.00. TooLs RUNNING ROUGH. SHOT

3:00P AT 672 HEAVY. VERY DENSE R

HEAVY CUTTINGS. FORMATION

TURNING LIGHTER IN COLOR.

RIG powN 3 HRS FOR BLAStill
TRANSPORTING OF EXPLOSIVES

674 7:00p END OF SHIFT.

2-16-57

18

I:OOP RIGGED UP FOR DUMMY & RAN S,
DID NOT TOUCH ANYTHING.
INSPECTOR. PRESENT—CROSTHWA

5:00p END OF SHIFT. DIESEL FUEL P
LEAKING BADLY.
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CRILLER I S LOr. OF ARA PROO. WELL No. I

FORMATION

DEVI"): THIC—

(FT) NESS (FT)

RAMPLE

NO.

nått
TImE REMARKS

2-17-57

10430A R IG DOWN I HR TO WORK ON pcv

UNITy—iUEL SYSTEM. IA WELL

ON BIT.

GREY LAVA 675 127 2:00p HARD FORMATION. TO0LS RUNoi

SMOOTHER.

679 4:30p END OF SHIFT

2-18-57

7:1E1A

GREY LAVA 680 128 9:00A SAmE HARD DENSE FORMATION.

CHEWING BIT Up 'inn.

GREY AND RED LAVA 683 FORMATION CHANLI.

GREY ANO RED LAVA 685 129 3:00p SHOULD YIELD SOME WATLH.

GREY LAVA & BROWN CLAY 687

(SEDIMENTARY—NATURE)

DO 690 130 4:30P SOLID FORMATION 690i:. WATF,

HAS NOT CLEANED UP TO ANY

EXTENT.

GREY AND RED LAVA 695 131 6:30p

6:45p END OF SHIFT.

2-19-57

8:00A

GREY LAVA 132 II:OOA SOME SEDIMENTS IN PORES &

POCKETS. FUEL PUMP HAS

RESUMED LEAKING. WATER STI

VERY MUDDY DUE PARTLY TO

SEDIMENTS PRESENT.

GREY LAVA, pOROU$ 705 133 3:00p FORMATION BECOMING moRF PoE

FOUND CRACK IN STEM. SHUT

70A 4:30p 00WN. END OF SHIFT.

2-20-57

9:00A BROKE DOWN TOOLS. LAID DOWN

STEM & GROUND & DRILLED 00

CRACK TO CHECK FOR DEPTH C.

CRACK. Too DEEP TO BE WELD

2:00p END OF SHIFT.

2-25-57

8:OOA MADE UP TOOLS & RESET KNOT

ROPE SOCKET. 2 HRS.

12:00= Returned dri11i27. Weldin&
19 bit 2 hrt.
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DRILLER IS LOG OF ARA P.R00. WELL NO. I

FOHmATION

DEPTH THICK- SAMPLE DATE &

(FT) NESS (FT) NO. TIUE REMARKS

2-25-57 -- CONTINUED

GREY LAVA 710 134 2:00p

GREY LAVA 715 136 4:00p WATER STILL DIRTY.

5:45P END OF SHIFT.

2-26-57

8:OOA

GREY AND RED LAVA 720 136 19:00A POSSIBLE CATER INDICATIONS?

724 BACK TO SOLID GREY MATERIAL

UREY LAVA 725 137 11:30A RIG DOWN i HR TO WORK ON POWER

UNIT FUEL SYSTEM.

GREY LAVA
rzo 3:00P MORE SOLID FORMATION LAST In v.

GREY LAVA 735 139 5:30P END OF SHIFT.

2-27-57

8:00A

GREY LAVA, SOME RED 740 140 11:00A LOSINC 25 TO 50% OF THE CUTTING

WATER HAS CLEARED UP SOME. STI

DIRTY BLACK.

RED I A vA (HARII TO mrn 1 Dm yawn) 745 141 2:00P WATER HAS TURNED RED LA:TN: FEE

RED LAVA 750 142 4:30P HARD SOLID FORMATION. G

FROM MEDIUM HARD TO VERY HARD.

753 6:30p WATER STILL REDDISH. END OF SHIF

RED LAVA

REDDISH GUY LAVA

GREY LAVA

2-26-57

143 8:00A
755 WENT TO OWE FOR EXTRA SAND LINE40:00A 

DISCOVERED CRACKS IN STEM AT

I:00P, SCARFED OUT CRACKS IN ST

AFTER PREHEATING. WELDED SOmE &

ALLOWED ANNEALING TO TAKE PLACE

RIC DOWN TOTAL OF 4 Howls.

757 4:30p END OF SHIFT

3-1-57

8:OOA

760 144 I0:3OA FORMATION IS TURNING BACK TO GR

AND NOT SO HARD.

755

756

145 1:00P

TOOLS RUNNING VERY SLUCCISH &

ROUGH. VERY HEAVY CUTTINCS. Nc

MUCH STUFF IN Hotr, WATER STIL

DIRTY. PULLED TOOLS & WELDED

BIT. (Down 45 MIN.)Tmcs RUN-

NING SMOOTHER LAST HR.
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ÐRILLERTS LOG OF ARA PROD, WELL NO.

FORMATION
DEPTH THICK— SAMPLE DATE & 7
(FT) NESS (FT) NO. TIME REUARKS

3-1-57 — CONTINUED

APPEAR$ TO BE CHANGING FORMA-
TION. MAy BE COINS TO poRou:
RED.

GREY LAVA (RED TRACES) 770 146 6:30P ENO OF SHIFT.

3-2-57

8:00A
GREY LAVA 775 147 10:45A WATER VERY DIRTY. HOLE HAS A

TENDENCY TO MAKE MUO IN vER'
BOTTOM. COTTINt:S ARE COAR!;;
STILL HEAVY

GREY LAVA 780 148 2:00p DIRTY HEAvY CUTTINGs. (HIED T

CHECK IOR DHAWDOWN WITH
BAILER. CLEANLD ouT HOLE.
INSPECTOR SAID TO STOP DRIL
TO CLEAN OUT HOLE & LCT SET
OVER NIGHT IA CONDUCT BAILIN
?Fs? TOmmRROW.

3:00p ENO OF SHIFT.

3-3-57

8:00A CONSTRUCTED GASKET FOR BAIL
TO PREVENT LEAKING. t10
SUCCESS, DISCARDED SA1 5.,.
COMMENCED BAILING. Took
WATER SAMPLES. COULD NOT E
ANY NOTICEABLE DRAWDOWN AT
105 CALS. EVERY 2 mINUTES.

II:00A WATER WAS sOME CLEARER IN
_LOWER PORTION OF MOLL. TH.
MAY BE DUE TO SLIGHTLY LE,
ING BAILER, WASHINC MATER
DOWN SIDES OF THE HOLE. W;
CLEARINC UP GRADUALLY LAS-
HALF HOUR. STILL A LITTLE
RILEY.

12:30i1 ENO OF sHIFT.

3— 4-37

8:00A WENT TO MICHAUD FLATS PRO,
FOR BULLDOZER & HEAVY TR
WENT TO LTR FOR BEAMS &
PARAPHANALIA TO USE IN
INSTALLING CASING. SMOOT'

21 pEF AREA OF mUO DITCH. E
6:3042 "wN DRILLING TOOLS.
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inG or ARA PROD. WELL NO. I.

FoRmATION

DEPTH THICKNESS SAMPLE °ATE &

(FT) NESS (FT) No. TIME REMARKS

3-5-57

8:OOA GOT RID OF LAST OF TOOLS. WEN

TO ETR FOR BEAMS & PARAPHENE

MADE SHOE & RING ANO WELDED

SAME ON FIRST JOINT OF PIPE.

EABRICATED Ie BOLTS FOR 16'

CLAMPS. FINISHED PREPARATIOI

FOR RUNNING PIPE. G.S.

MFADOPED DEPTH AT 787.0

WATER TABLE AT 6C6

707 5:30p ENO OF SHIFT.

3-6-57

7:30A, RAN 143' CASING AS PER

INSPECTOR T S DIAGRAM.

6:15P. END OF SHIFT.

3.-7-.57

7:30A RAN CASING JOINTS NO• 7 THN

12. SHUT DOWN BECAUSE OF

STR^NG wIN0c WrNT TO

ETR RIG TO BORROW BLOCK F
RIGGINC MORE LINES TO HAN:

INCREASED WEIGHT.

SIDOP CND OF SHIFT.

3-8-57

7:300. RAN CASING JOINTS 13
THROUGH 17.

11:00A RIGGING BIG BLOCK & FICHT

ING TWIST IN OLD ORILL

LINE BEING USED FOR NCI:

ING LINE.

rNo OF SHIFT.

3-9-57

8:00A WENT TO ETR & OMRE FOR

BOOSTER BATTERIES TO STA

RIC. 2 HRS. STARTING.
RAN CASING JOINTS 18
THROUGH 22 INC.

6:00P ENO OF SHIFT.
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UEPTil IH I WC •JAMPLE TrA Tr €1,-

FORMATION (FT ) NESS (FT) No. TIME

EGG. WM -8/.135
Rev i s on I

RFCHARG

3—I0-57

9:00A RAN JOINT OF CASING, WINO

BLOW! NG 40 MPH & GUSTS.

11:30A END OF SH IFT.

3-11-57

7:00A RAN P IPE JO INTS 24 THRO 26 I N,

SHUT DOWN 2:00 P .M. DUE TO

WIND.

3-13-57

9:00A TO RAN CAS ING :7 THU° ,50 JO I N I

11:30A 1 HR PUTT ING T RS LIND! R

1:1:7,0P TO pLA ?FORM FOR !MORTAs! 0

7:30p WE I GHT OF P IPE. LND OF SH I,

3-14-57

6:45A RAN P IPE JO INTS NO, 32 THRU
36, HAULED WOOD FOR F IRE FR
CF AREA, RESET 2 STAKES.

7:00p END OF SH IFT.

3-15-57

7:00A FINISHED RUNNING CASING 797.
TOTAL TO TOP OF STARTER P IP

CUT OFF LAST P PE JO INT. :31

CEMENT & P ICKED UP P IPE TO
ALLOW SAME TO RUN AROUND Fo

2:30P PLATE. END OF SH IFT.

3-18-57

7:00A CHANGED SAND L INES. RAN 380'
CONDUCTOR L INE (2i"). R I GGI

SWABB ING TOOLS, PUT IN ELYD:

CRAVEL. SWABBED HOLE 2 HRS.
6:30P END OF SH IFT.

3-19-57

6:30A RAN 393' bu OF 1" AIR L INE

I N 5.YDS OF GRAVEL. SWABBED

4 HRS.

6:45p END OF SH IFT.

23
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DRILLER IS LOC OF ARA PROD, WELL NO. I

FORMATION

DEPTH THICK- C LE DATE le,

(FT) NESS (FT) No, TIME REMARKS

3-20-57

7:00A MADE NEW SWAB DISCS & PUT ON

SAME, PUT IN 66Y011 GRAVEL.

SWABBED HOLE HRS. HOLE

FILLS UP 331 PER EDYCIS OF
GRAVEL- PUT IN &YDS CRAVEL.

SWABBED HOLE Ily, HRS. HOLE

FILLED IN TO 660.
5:30P END OF SHIFT.

3-21-57

7:00A SWABBED HOLE I HR. FIRST THI

PUT IN 12 YDS GRAVEL. SWABB

INTERMITTENTLY ABOUT 3 HRS.

DOWN I- HR TO GO TO OMRE TO

4:I5P SEE EMPLOYER. SWABBED ACAIN

TO 6:30P NOT BRINGING IN MUCH OFF ANY

THONG LAST 2 HRS. END OF SHI

3-22-57

7:00A COMMENCEO SWA8BING. SWABBED

TO 4:30 P. BAILED OUT I FT

STUFF ALL THAT WAS SWABBED

;i4I35P COMMENCED BAILING HOLE

TO 6:00P WATER NOT VERY DIRTY AT STAR

RUSTY LOOKINC. CLEANED UP

NOTICEABLY IN HRS BAILIN

END OF SHIFT.

3-23-57

2/ in. BAILED HOLE I HR FIRST THING-

INSPECTOR STOPPED THE BAILIN

WATER CLEAR ENOUGN. PUT IN

APPROX. 2 YDS CEMENT ON GRAY

PULLED OUT CONVEYOR PIPE.

S:DOP ENO OF SHIFT.

2 4.
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APPENDIX B

ANALYTICAL RESULTS Of PREVIOUS SAMPLING

The following pages contain copies of the analytical results from ARA-1

sampling. The analyses were performed L.. California Analytical Laboratories,

Inc.
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INORGANIC ANALYSES IN SOIL FOR EG&G-IDAHO

CAL LAB No: 15132-10
EGG Sample 10 No: 210 Aii.A - 1

sample concentration microgram detection
ELEMENT dilution in solution oer gram limit

Aluminum 0.12 g/m1 110000 330.00 . 0.80
Chromium 0.12 g/ml 350 2.91 • 0.16
Barium n.12 nlml 5600 46.A6 . 0.543
Berylium 0.12 g/ml 1 8.33e-03 8.00e-03
Cadmium 0.12 g/ml 320 2.66 0.20
Cobalt 0.12 g/ml 190 1.53 0.41
Copper 0.12 g/ml 780 6.50 0.41
Iron 0.12 g/ml ouJJJ 1166.66 0.41
Le3d 0.12 g/ml 1200 10.00 0.33
Nickel 0.12 g/m1 555 4.53 0.33
Manganese 0.12 g/m1 12000 100.00 0.12
Zinc 0.12 g/m1 6500 54.16 0.16
Boron 0.12 g/m1 5000 41.65 0.83
Vanadium 0.12 g/ml 100 0.83 0.83
Mercury 0.12 g/m1 4 0.03 0.03
Thallium 0.12 g/ml 75 0.62 0.63
Arsenic 0.12 giml 100 0.83 0.83
Selenium 0.12 g/m1 100 0.83 0.83
Antimony 0.12 g/m1 100 0.83 0.83
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California Analytical Laboratories, Inc.

CLIENT. E.G.& G.

FP, CAS i CID awana 

21A 85-06-2 2,4,6-trichlorothesnl 
22A 94-53-7 p-chloro-al-cresal 

24A 95-57-8 2-cfaoroptenol 
nk 133 83 2 2,4-dichlorophenal 
34,1/4 ICIS-A7 —9 7 Li-rli marhyl rorwarol 

57A ff3-75-5 2-nit:op:teni 

58A 103-02-7 4-nitrophenal 

59A 51-28-5 2,4-dinitroptena1 

60A 534-52-1 4,6-dinitrotherel 

64A 87-86-5 pentathlortchersza 

65A 1CB-95-2 Mena 

MOS POWER INN ROAO

SACRAMENTO. CALIFORNIA SSC 4

(9161 341-5105

%As
6
6
6
6
6
6
6
6
6
6
6
 

BASE/Nan:8AL CENIFMCS 

1B 83-32-9 menet:Wiese . ND

5B 92-87-5 tertzidine ND

sa 120-82-1 1,2,4-trichlattertzene ND

98 11P-744 teraehlrenhormans . Nn

12B 67-72-1 tmachlorcettene ND

1813 111-44-4 bis(2-chlortethyl)ether ND'

33B 91-58-.7 2-chlorcsephtinlene ND

25B 95-53-1 1,2-di.chlorobenzene ND

26B 41-73-1 1,3-dichlorotetene to

27B 105-46-7 1,4-dichlarobmzene ND

2813 91-94-1 3,3' -dichlorobenzidire ND

358 121-14-2 2,4-dirtitrotaluere ND
'IAA E06-23-2 2.6-dinicrotoluere ND

37B 172-65-7 1,2-dithertylhydrazdre ND

39B 205-44-0 fluaranttene ND
40B iub-72-3 4-chlorophenyl phenyl ether ND

CAL L 15132-10

rirogr 110 ARA-

FP. CAS I

41B 101-55-3  yl phenyl ether
42B 39533-32-9 bis(2-chloroimpropyl)ether
433 111-91-1 bis(2-thlamethcory)rtethene
52B 87-68-3 hexachlnrotutadiene 
51A 77-47-4 Inachlorreloopitactiene
543 78-59-1 isapharme 
558 91-28-5 rephthalere 
56B 93-95-3 nitrobmzere 
63 62-75-9 N-rdtrosadimethylamine 
625' Tiritalialiftlerlylatlre 
638 621-64-7 N-rtitrosorapropylamine 
668 117-81-7 bis(2-ethylhexyl)phthelate
67B 85-68-7 benzyl butyl OithaLate 
686 84-74-2 di-n-tsityl phthalate 
698 117-84-0 di-n-octyl phthalate 
7C13 84-66-2 diethyl phthalate 
71B 131-11-3 digethyl phthalate 
723 56-55-3 berao(a)anthracene 
rrt horrin(a )pyrere
748 205-99-2 tenzoNflueranthene 
7513 207-03-9 terao(k)fluoranthene 
763 218-01-9 chrysene 
77B 203-95-8 acerephthy1me 
71r8 120-12-7 at:nem 
79B 191-24-2 bereo(ghti)perylene 
MB 86-73-7 fluorere 
Elin 85-01-8
823 53-70-3
823 193-33-5
843 129-03-0

D-Not detected *-detected belod a detection limit oi 333 usikg

4

BASE/N13/1RAL artuffs uz

phenanthrene 
ditenziXst,h)anthrmene 
inierc(1,2,3-cd)pyrene 
were 
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RUBY A ULRICN
SECRETARY/TREASURER

California Analytical Laboratories, Inc.

CL3DENT. E G & G.

SI106 POWER INN ROAO

SACRAMENTO. CALIFORNIA 05824

Mt, 301-6103

CAL LkB 1‘,13: 15132-10

CLIENT I.D.: 210 ACA.I

PP# CAS # uelcg FP/ GlS i

2V 107-02-8 acrolein ND 89P 359-03-2
acrylortitrile ND3V 107-13-1 90P 60-57-1

4V 71-43-2 91P 57-74-9benzene

6V 56-23-5 carbcn tetrachloride mn 92P 53-29-3
chlorobenzene mn7V 1C8-90-7 93F 72-55-9

1CV 10746-2 1,2-dichlorcethane An 94P 72-Y1-8
1,1,1-trichlortethane mn11V 71-55-6 95P 115-29-7
1,1-dichloroethare13V 75-34-3 96P 115-29-7
1,1,2-trichloroethane 'LT)14V 79-CD-5 97P 1031-07-8
1,1,2,2-tetrachlorcethare .+Q15V

16V
19V

79-34-5
75-03-3
110-75-8

96P 72-20-8

99P 742.1-93-4
76-44-8

chloroothane AT%

2-chlorcethylvinyl ether ND 100P
chloroform ND23V

29V

67-66-3
7s-3c-A

10IP 1024-57-3

102P 319-P4-6t,1,44-hirothicnn kin

trarts-1,2-dichloroethene ND3:V 156-f0-5 Imp 119-85-7
1,2-dichloropropre . ND32V 78-97-5 1C4P 319-86-8

58 89 9trans-1,3-dichloropropere_=3311 10:61-02-6 up

ND10351-01-5 imp 53469-21-9cis-1,3-dichloropropane

ND38V 103-41-4 1071) 11097-69-1
11104-28-2

ethylbemmre
methylene chloride 37144V 75-09-2 imp

mn45V 74-87-3 109P 11141-16-5chlorarettene

46V 74-83-9 ID 11CP 12572-29'4brommethene
branaform/qv 75-25-2 111p 11095-82-5
bramdidtloromethane ND48V 75-27-4 lue 12674-11-2
fluorotrichlorceettene /41149V 75-69-4 Inp 8001-35-2
dichlorodiflatene50V 75-71-8
chlorodibrorcerthene vn51V

85V

124-48-1
1 en 10

toluene86V 103-81-3 129B 174641-6
trichlarcethone VI)87V 79-01-6
vinyl chloride un88V 75-01-4

MD-Not detected *-below detection limit of 10 ug/kg for volari1ps

PESTICITE

aldrin kn
dieldrin mn
chlordwe 
4,4' -CM n

F. ---a,. -uum \En
4,4'4E0 kn
a-enicsulfan krn
b-endosulfai vh
erdosulfai sulfate vn
endrin 
exlrin aldehyde Yn
heptachlor r.)
heptachlor epoxide ND

2,3,7,8-tetrachloro-
dibenzo-p-dicodn ,n

B-5
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AppFm-mx C
BACKGROUND CONCENTRATIONS OF METALS

This appendix contains analytical data on the background concentrations of

metal in srail samples fnr twn copAratP Sti IrliAR at the INFI .
background samples will be collected for the specific area near the ARA-I Chemical

Evaporation Pond. These additional samples will be used for comparisons to

background.

Forty-eight samples were collected and analyzed from various undisturbed
locations of the INEL (Rope, 1988). Table C.1 contains the data reported as dry

weight.

Table C.2 is a listing of background concentrations of metals in soil, as
reported as part of a soil assessment of the Radioactive Waste Management
Complex (RWMC). These analysis were perforrned using the same analytical
avethiods used for analyzing the santples obtained from the ARA-I Chemical
Evaporation Pond.

C-1
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Table C.1. Background Concentrations of MetaIs--Dry Weight (ppm).

Arithmetic Geometric 95% Confidence Interval
Metal Mean Mean on Geometric Mean

A1 1,500 14,300 13,100-15,600
B 10.1 9.8 8.4-11.4
Ba 244 238 222-255
Ca 9,900 8,460 7,270-9,900
Cr 18.9 18.0 15.0-21.6
Cu 18.3 18.0 17.0-19.1
Fe 15,100 16,200 14,800-17,800
Mn 401 379 345-417
N1 18.4 18.0 16.8-20.5
Pb 14.0 13.7 12.4-15.2
Zn 100 96.7 89.7-104

Table C.2. Background Concentrations of Metals--Wet Weight (ppm).

Metal Sample I Sample II

8 Ir
LJ 25

Ba 250 92
Ca 1.1 0.36
Co 4.8 2.0
Cr 5.8 7.9
Cu 11 4.3
Mn 230 160
Ni 8.3 4.0
Pb 11 7.8
Zn 38 20

C-2
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1987 EFFLUENT MONITORING OF
ARA' -1 CHENIICAL EVAPORATION PrON D 11/VAS-FE STRE/t\M
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Stream 006 - ARA 1 effluent to ARA leach pond

Concentration - ppm
Field Data (parts per million, mg/1)

Conductivity
-

-Z
Parameter °C pH 6.51 TDS TSS TOC f Cl-

NO3 PO4 SO
4 8r- CN-

Quarter 1 15 7.4 335 NR NR II 0.74 21 4.1 X 2Z NA NA
Mean

Quarter 2 9 8.1 330 NR NR 1 0.46 19 4.3 X 19 Nit NH
Mean

Quarter 3 14 8.3 321 MR NR 3 .0.41 20 4.5 X 20 NH NN
Mean

Quarter 4 27 8.1 382 NR NR II 0.38 18 4.5 X 18 NH NR
Mean

FT-87 16 8.0 342 NR NR 2 0.50 20 4.3 ID 20 NR NR
Mean

Level 1 NR 7.2 L 394 NR NR li 0.86 24 4.9 10 25 NH NH
Control Limit 8.8 U

Level 2 NR 6.9 L 418 NR NR 0 1.0 26 5 1 10 27 NR NR
Control Limit 9.0 U

Regulatory NR 6.5 L NA NA NA NA 4.0 250 10 NA 250 NR MR
Comparison 8.5 U
Guideline

NR • Not required.

NA • Not available.

X • less than Instrument detection level.

10 • Insufficient data to calculate a meaningful value for thls parameter.

. • No data generated.



Stream 006 • ARA 1 effluent to ARA leach pond

Concentration - ppm
Fleld Data (parts per million, mg/11

Conducttvay
- 

-3 -(
Parameter .0 Tr S) fOS TSS FOC F 

MO
3CI-

PO
4

SO
4 Br - CM-_a._

.

Quarter 1 15 7.4 335 NR NR 1 0.74 21 4.1 X ZZ NA NH
Mean

Quarter 2 9 8.1 330 NR NR 1 0.4o 19 4.3 X 19 NH NH
Mean

Quarter 3 14 8.3 321 NR NR 3 0.41 20 4.5 X 2U MH NH
Mean

Quarter 4 27 8.1 382 NR MR 1 0.38 18 4.5 X Id NH NR
Mean

FY-87
mean

16 8.0 342 NR NR 2 0.50 20 4.3 ID 20 NR NR

Level 1 NR 7.2 L 394 NR NR 6 0.86 24 4.9 10 25 Nit NR
Control Limit 8.8 U

Level 2 NR 6.9 L 418 NR NR a 1.0 26 5.1 ID 2/ NH NR
Control Limit 9.0 U

Regulatory NR 6.5 L NA NA NA NA 4.0 250 10 NA 250 NR NH
Comparison 8.5 U
Guideline

NR • Not required.

NA • Not avilable.

X • Less than instrument detection level.

10 e Insufficient data to calculate a meaningful value for this parameter.

. - No data generated.



co

Stream 006 • ARA 1 to ARA leach pond

Parameter As Ba

Concentration - ppb (parts per billion, e g/1)

A9 11 ZnCd Cr Cr(IV) Cu Pb Mg  Ni_

Quarter I 70 50 5 10 NR 22 X.

.

0.50 X

__Se _

X 7 I 31
Mean

Quarter 2 xa 39 5 11 NR 21 360 0.30 I Xa 8 X 20
Mean

Quarter 3 Xa 34 5 9 NR 11 7.94 1.511 X lfa X X4 28
Mean

Quarter 4 35 X 10 NR X 25a 0.48 X 5.96 22 Xa 27
Mean

FY-87 10 39 S 10 NR 20 49 0.68 10 ID 10 10 Zo
Mean

Level 1 ID 54 7 14 NR 30 245 2.0 ID ID ID IU 37
Control Limit

Level 2 ID 62 8 16 NR 35 348 2.6 ID ID IU lU
Control Limit

Regulatory
Comparison

50 1.000 10 50 NR 1000 50 2 NA 10 5U NA 5000

Guideline

NR • Nol: requlred.

NA - Not available.

X - Less than instrument detectlon level.

ID • Insufficient data to calculate a meaningful value for thls parameter.

• No data generated.

a • GFAAS.

b Cold vapor AA.



Stream 006 • AAA I to ARA leach pond

Parameter As Ba

Concentration - ppb (parts per billion, ugfl)

2_1_ 11 2nCd Cr Cr(1V) Cu Pb Rg Ni Se

Quarter I 70 50 S 10 NR 22 X 0.54b X X 7 X 31
Mean

Quarter 2
mean

Xa 39 5 11 NR 21 360 0.38b X xa 8 X 20

Quarter 3
mean

Xa 34 5 9 NR II 7.9a I.5b x Xa X Xa 28

Quarter 4 Ila 35 X 10 NR X 254 0.48 X 5.9a 22 X. 21
Mean

FY-87 10 39 5 10 NR 20 49 0.68 10 ID ID IU 2o
Mean

Level 1 10 54 7 14 NR 30 245 2.0 10 ID ID ID 3/
Control Limit

Level 2 ID 62 8 16 NR 35 348 2.6 ID ID lu lu
Control Limit

Regulatory 50 1,000 10 50 NR 1000 50 2 NA IU 50 NM 5000
Comparison
Guideline

NR • Not required.

NA • Not available.

X • Less than instrument detection level.

ID • Insufflclent data to calculate a meaningful value for this parameter.

. - No data generated.

a • GfAAS.

b • Cold vapor AA.
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HEALTH AND SAFETY PLAN

1. INTRODUCTION

The Health and Safety Plan establishes the procedures and provides general

guidelines for worker and public safety to be used by EG&G Idaho, Inc. (EG&G)

during the Soil Sampling of the ARA-1 Chemical Leach Pond (COCA Unit ARA-01) at

the Idaho National Engineering Laboratory (INEL). The sampling and analysis

strategy is stated in Section 4 of the Sampling Plan.

The Health and Safety Plan will be made available and is intended to apply

to EG&G employees, subcontractors to EG&G, and employees of other firms working

under the technical direction of EG&G at the site of the investigation. It has

been prepared in recognition of and is consistent with the U.S. Environmental

Protection Agency (EPA) Guidance for Conductinq Remedial Investigations and

Feasibility Studies Under CERCLA, Section 2.3.3, "Health and Safety Plan," dated
October 1988; NIOSH/OSHA/USCG/EPA Occupational Safety and Health Guidance Manual

for Hazardous Waste Site Activities, October 1985; the EG&G Safety Manual; and

the U.S. EPA Standard Operating Safety Guides, November 1984.

It is recognized that this Health and Safety Plan must be flexible to fit

the existing conditions. Modifications to the Plan may be implemented with

concurrence from the Industrial Hygienist (IH), the Project Manager (PM) and the

Principal Investigator (PI). Changes or additions to the Plan, along with

rationale for the change, will be recorded in the Daily Activity Log and

communicated to the team members by the PI.

1.1 Policy Statement

It is the policy of EG&G to take every practical precaution to protect the

health of its employees, the employees of its subcontractors, the surrounding
community, and official visitors from any adverse effect that might result from
activities at a hazardous waste site. The safety and health precautions in this
plan should allow these investigative activities to be accomplished safely
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without placing an excessive burden of equipment and procedures on the personnel
performing the work, thus allowing the project to be performed effectively and
expeditiously.

Activities conducted in accordance with this policy will be in compiiance
with OSHA and EPA regulations governing hazardous waste operations. A11 EG&G
employees who conduct, supervise, and/or manage hazardous waste operations are
responsible for carrying out activitieb in complianLe with the provisions of this
policy.

1.2 Site Description

The Auxiliary Reactor Area (ARA) is located 7.5 miles east of the Central
Farilitinc Aroa and onriampaceoe four satellite areas: ARA-1, ARA-II, ARA-III, and
ARA-IV. These facilities were constructed in 1957 to test U.S. Army portable
power reactors. Additional information on the site is given in Section 1 of the
Sampling and Analysis P1an (sAP).

1.3 Work  Description

The work to be performed will assist EG&G in their investigation of whether
environmental contamination has resulted from waste disposal practices at the ARA
Chemical Leach Pond at the INFI ,and, if rnntaminafion is found, in their
determination of the magnitude and extent of the contamination.

Field activities in support of the ram invPttiptinn ronsist nf:

Collecting composite surface soil samples

Collecting grab samples to bedrock using hand augers

Drilling boreholes to collect subsurface samples

Ihe field activities that will be conducted may involve exposure to
haiardous materials or wastes resulting from direct contact with contaminated
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soil, rock, and groundwater during sampling operations. The maintenance of good

health and provision for the safety of onsite personnel will be of major concern

durina the field activities at the investigation site. To this end. EG&G has

identified a number of subjects to be addressed that will afford onsite personnel

and the nearby facilities with protection. Ten major areas to be addressed for

protection of workers and the facility are as follows:

Health and safety responsibilities

Medical surveillance program

Personnel training

Hazard evaluation

Levels of protection and personal protective equipment

Safe work practices

Establishment of work zones and site entry and security procedures

Environmental monitoring and recordkeeping requirements

Decontamination procedures

Emergency information.

Each of these areas is detailed with respect to the proposed ARA Chemical Leach

Pond activities in the following sections.
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2. HEALTH AND SAFETY RESPONSIBILITIES

The implementation of this Health and Safety Plan (HSP) will be the
responsibility of the Environmental Restoration Project Manager (PM), the
Princinal Investigator (PI), or an alternate, and every other member of the site
team. It is imperative that open communications and responsiveness exist among
field team members to ensure the safe completion of the project. Figure E-1
shows the overall project nrgani7atinnal structure and key personnel staff for
the program.

2.1 Project Manner (PM) 

The Project Manager (PM) has ultimate responsibility for the safe and
successful completion of the sampling activities and for all phases of safety at
the work location. Should a health and safety issue develop, the DM 

uponFfl

notification by the Principle Investigator will halt sampling activities until
consultations with an industrial hygienist, the ARA Landlord, and the
Environmental Restoration Program Manager have resulted in a reasonable and cmfn

401C

solution to the problem. In addition, he/she must remain responsive to any
health and safety issues pointed out by any field team member.

2.2 Principal  Investigator (PI) 

The Principle Investigator (PI), or an appointed alternate, will conduct
an orientation meeting before the beginning of field activities to review and
discuss the Health and Safety Plan with all team members. This orientation
should be repeated when new team members arrive at the cite. At the beginning
of each work day, he/she will meet with the team to discuss the day's activities
and address any safety issues that may have arisen.

The PI will have access to a permanent file of signed Health and Safety
Certification Forms from each member, OSHA training certifications for all team
members, all personal and air monitoring data results (if applicable), and any
accident or illness report forms.
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Figure E-I. Organization chart.

The PI is responsible for ensuring compliance with and executing the safety

procedures described in this plan, as well as maintaining technical

responsibility for the successful completion of the activities.

The PI is responsible for sounding an alarm in the case of an emergency

evacuation and notification of emergency personnel (fire, explosion, ambulance).

E-5



EGG-WM-8835
Revision 1

2.3 Additional Responsibilities of the PI (or an Alternatel

Additional responsibilities of the PI include the following:

lV‘CILC Luc 3upporL 10111141US 1I1 WI UHLWILdM111dLeU area.

Initiate contact with the local emergency response agencies
(security, fire, medical), establish  ♦Icpvrtin, ftquirtHWIltb (St‘tiVH
11), and test the emergency phone numbers to ensure their accuracy.

(These numbers along with a map and directions to the medical

facility are •included at the back of this plan and will be posted at

each sampling site.)

Implement the safety training as described in ♦this plan (Section 3).

Observe site activities to ensure the proper uses of personal
nrcitortiun nnuinmnnt /Cnetian a%
r, vi.

Ensure that safety equipment is located on the site and maintained
nrnnarl mnn v• n nn nal a 4 nmant• ..r. n , mina Anti! Ill ••1'-' I F"'" iS ‘Im‘mcv lui

operation, batteries are fully charged, and unused respirators (if

necessary) are supplied and stored in a single layer. (Each team

memher should know the-location of this equipment.)

Conduct periodic safety review sessions for the field team

(SPction 1).

Ensure that all personnel, material, equipment, and samples are

surveyed hy Health Physics prior tn lnaving the s2mple araa.

Ensure that Health Physics coverage is scheduled by Friday of the

week prior to the planned sampling date and notify ARA (CFA) safAty.
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Ensure that daily work schedules are appropriate for types of work,

levels of effort, and outside temperature and weather conditions
A. /C..4-4 C .A 1%

cabu tlaY kocctiOn 4 anu

Ensure that the field team observes the work zone and
tinersea-6m416ft+inn nrnrogintAne ne AnrriA4knA 41.4, .1ft. it...14...n 0 ...A

lavyw4“.“. qJ UCaLl IVCV 111 LUIZ/ Vlan ‘JUS.LIVV.). V (MU

10).

14644.464.es rast~nr+ittes flfinn fe.t6 nkratottnA e6tgau ta4n1.4-4ann
Allf4PUVC 1V1 VUXVIVCU 44:11VVJ OfiU ICFIVIY

unsuccessful attempts to correct a violation to the PM.

Appoint an alternate.

Both the PI and the PM also share the responsibility and authority to halt

mndify any working condition nr remove personnel frnm thn site if they

consider conditions to be unsafe. The PI will be the main contact in any onsite

emergency situation. Both are responsible for ensuring that all onsite personnel

onderctand end rnmply with 211 cafety requiremants. Exrept in an nmorgency,

modification of this plan can be made only after consultation with an industrial

hygienist. The resulting changes must then be communicated to the ARA Landlord

and the PM.

2.4 Industrial Hygienist (NJ 

The Industrial Hygienist (IH) will be a primary source of information

regarding health and safety issues at the site. He/she is responsible for

operating, dailv rinaning, and ralihrating all mnnitnrinn nquipment (except fnr

radiological equipment) as well as maintaining a daily logbook of monitoring

activities. However, due to the fact that trained personnel are necessary to

assess readout data to avoid misinterpretations of the hazards present, the IH

will retain the responsibility to advise the PM and PI on any protective

equipment changes and on site evacuation and re-entry. The IH will periodically
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monitor the area during the sampling activities and determine frequency of

oun)itoring.

When the use of organic vapor monitoring badges is necessary, the IH will

interface with the analytical lab(s) concerning analyses of the filter media and

will make provisions with the lab for a maximum 48-h turnaround for analysis in

the event of an accidental acute exposure. In addition, the IH will see that

chemical type and concentration samples are delivered to the Occupational Medical

Program (OMP) as soon as possible after a spill or other accident involving

personnel exposure.

2.5 Health Physics Technician (HP) 

Ihe Health Physics Technician (HP) will be the primary source of

information and guidance for monitoring radiological hazards. The HP may be

present at the site during all sampling activities; otherwise he/she will be on

call and accessible by "F" net radio. The HP is responsible for identifying

radiological hazards and can stop sampling activities as required. The HP may

also require that material and equipment be surveyed to removal from the sampling

area.

2.6 ARA-1 Landlord

The CFA Landlord (Ken Tuck) has jurisdiction over sampling activities at

the ARA-1 Facility, and therefore also functions as the ARA Landlord. The ARA

Landlord will be kept informed on all activities and will serve as advisor to the

sampling crew with regard to ARA. In case of an emergency, the ARA Landlord will

be notified and will act as coordinator of the situation in regards to the ARA

facilities and facility personnel actions.

2.7 5ile kfety and Health Sunervisor (SS) 

The Site Safety and Health Supervisor (SS), or appointed alternate, is

responsible for the development and implementation of this plan, as well as to

verify compliance and effectiveness. The SS is designated by the PI or IH and

will be present during all sampling activities.
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2.8 field Qualitv Assurance Officer (QA91

The Field Quality Assurance Officer (QAO) is responsible for monitoring the

activities of the site, verifying that the applicable sampling procedures have

been followed, and certifying that all procedural and documentation requirements

have been met. The Field °AO will normally remain outside of the general

activities of the field team.

2.9 Destontainatim_Technician

The Decontamination Technician will be responsible for decontaminating all

of the instrumentation and equipment used in collecting hazardous waste samples.

Decontaminatlon will be in accordance with the respective DOE Environmental

Survey Manual, January 1989. This technician will also assist individual team

members in removing their personal protective gear after they have exited from

the exclusion area by use of a designated doffing area. The decontamination

technician will a) obtain and maintain the necessary decontamination agents, and

b) assist in preventing contamination spread to the clean area.

2.10 Sample Custodian

The Sample Custodian is responsible for the documentation, handling,

packaging, preserving, and shipping of samples. This individual will document

all sample descriptions and activities in a field logbook and fulfill the

chain-of-custody procedures as described in the Quality Assurance Project Plan.

2.11 Field Staff

All field staff, including EG&G subcontractor personnel, are responsible

for understanding and complying with all requirements of the Health and Safety

Plan. Field staff will be briefed during a morning meeting before the start of

each day's activities to bring all perceived unsafe site conditions to the
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attention of the PI. In addition, the field staff will inform the PI or SS of
:mu (.4/Inc ,nA eumn4nme nC n. 

uny ajmp‘WMa WI WOUICAVVaUTC.

2.12 Visitors

To protect site visitors from any adverse health effects that may result

from site activities, all visitors will be required to follow the rules as set

forth in thit plan:

No visitors will be allowed in any of the zoned work areas of the

site unlett they have rncnived 40 hours of OSHA training,

respirator-fit testing.

nlue

Vititnrt will hP roquirPd tn prePrrange their visit in advance with

the PI. The PI will inform them of the required protective

equipment.

Upon arrival, the PI will instruct the visitors concerning the

safety precautions in effect.

Only visitors who have official business with the field team and who

have notified the P1 in advance will be allowed near the site

locations.
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3. OCCUPATIONAL MEDICAL PROGRAM

The INEL Occupational Medical Program (AMP) provides medical advico 2nd

service to all INEL employees and employers. The INEL Occupational Medical

Program resides in the Health and Medical program organization of EG&G and their

activitios aro roquired and anthori7od hv nnr nrdpr Thp nrrflpatinnal

Medical Program helps to ensure compliance with OSHA and other regulations. These

regulations require medical surveillance of workers exposed above threshold limit

valung (Tivt) in+ days pr rar, 'huge wearing rpcpiratory protertinn 30+ days

per year, those injured/overexposed due to emergency incidents, and other

personnel involved in the handling of hazardous materials (HAZMAT). Medical

tprvirpt arn prnvided at nne dprnntaminatinn facility, two facilities staffed by

physicians and nurses, and four dispensaries staffed by nurses. The major

medical facility at CFA is open during all shifts, every day of the year.

areas:

The Occupational Medical Program has responsibilities in the following

1. Treatment of illness and injuries in or arising out of the source of

work.

2. Assistance in the documentation and investigation of work-related

illness or injury.

3. Providing medical opinions about the ability of employees to perform

the assigned work.

4. Advice on medical treatment and transportation.

5. The maintenance and operation of a radiological and chemical

decontamination facility at CFA.
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who are properly
nnnnn

VI 0 
.4
4

specific toxic

A baseline physical examination must be on file with the INEL OMP for all
employees identified as hazardous material handlers (see EG&G Idaho Resource
Manual, Section 8).

the following information is also to be provided by the IH prior to
beginning work:

1. Substances to which the employee is likely to be exposed, expected

frequency and duration of exposure.

2. Time, place, and extent of previous exposure to these substances
above TLV.

3. Type of personal protective equipment (PPE) to be used by the

employee, when and what training on its use has been given.

4. The estimated number of days per month the worker is to use PPE,

especially respirators, in the cominq year.

5. The estimated length of time the employee is expected to continue as

a HAZMAT worker.
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4. PERSONNEL TRAINING

The PI, or an alternate, will ensure that all personnel will have received

a minimum of 40 hours of OSHA training. Supervisors will have an additional 8 h

of special training. This training complies with the OSHA Interim Final

Standard, 29 CFR Part 1910, Docket NS-760, December 19, 1986, and will be

augmented by fit-testing of respiratory protectors and 3 days field experience

before work begins on the project site. The PI or an alternate will ensure that

all personnel understand the hazards associated with site operations and will

design and implement a site-specific training program to include:

Site safety and health personnel and alternates

Hazards present onsite

Use of personal protective equipment

Work practices to minimize risk

Safe use of engineering controls

Medical surveillance requirements

Importance of informing employer of signs and symptoms of

overexposure.

In addition, at least two workers at the ARA Chemical Leach Pond will have

current First Aid and CPR certification.

4.1 Personnel Training Outline

The following outline is to be used by the PI or SS for orienting and

informing personnel who will be working on the project site.

4.1.1 Work Plan

This sampling effort involves the collection of surface and subsurface soil

samples in a low hazard environment. The training will familiarize personnel

with overall objectives and specific tasks to accomplish the work.
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4.1.2 kfieral_fidd  541114.Y.

Responsibilities (Section 2)

Medical program (Section 3)
  le- &I- A1

414.0 WVIN LVIltb kaelL100 0)

Vehicle operation and parking

Site air monitoring (Section 9)

Personal monitoring equipment (Section 9)

Potential hazardous contaminants present at the project site and

chemical hazards at specific sites (toxicity and symptomology)
iCortinn ci

Contingency plans and responses (Section 11)

Use of field equipment and supplies

Wnrk tnnIc

Sampling equipment

Monitoring equipment (site and personal), calibration and

ripaning prnrodurae

Site analysis equipment

Site control and security (Section 8)

Ruddy system and hand signalc (sprtinn 11)

Work limitations (Sections 5, 7, and 9)

Weather

Fatigue

Heat stress

Cold stress

Hours of work

lightning.

4.1.3 Personal Protective Eauioment and Clothinu

General (Section 6)

Availability (Section 6)

Hearing protection devices (Section 6)

E-14



EGG-WM-8835
Revision 1

Personal protective equipment and clothing for Level D operations,

including limitations of protection (Section 6)

Work clothing

Eye protection

- Foot protection

Wand prntartinn

- Head protection

Hearing protection

Personal protective equipment and clothing for Level C operations

including limitations of protection (Section 6)

Respiratory protection

Work clothing

Eye protection

Foot protection

Hand protection

Head protection

Hearing protection

Decontamination of clothing and equipment (Section 10)

Disposal of contaminated clothing and equipment (Section 10)

4.1.4 Emergencv Assistance

Availability of emergency services and location of telephone numbers

(Section 11)

Transportation of emergency cases (Sections 10 and 11) and

accompanying medical monitoring procedures

First aid/cardiopulmonary resuscitation (Sections 10 and 11)

Onsite emergency assistance and review of hand signals (Section 11)
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5. HAZARD EVALUATION

Reviewif documents and records indicate that hazardous materials have been
disposed of at the ARA-01 Chemical Leach Pond. Section 1 of the Sampling and
Analysis Plan describes the materials discharged to these areas.

5.1 Chemical Hazards

Chemical hazards to the field team exist when gaseous, liquid, or solid
samples from the investigation sites contact human tissue. Every effort will be
made tn avnid direct contact with the subsurface materials at the site.

5.1.1 Routes of Chemical Exposure

The field activities team may be exposed to contaminated soils and
groundwater through inhalation, ingestion, and/or skin and eye contact.

Respiratory system contact with contaminated materials can occur due
to lack of or improper use of respiratory equipment.

Gastrointestinal system contact with samples can occur when workers
do not pay attention to personal hygiene rules designed to reduce the
chance of ingesting site-contaminants; e.g., washing hands thoroughly
before smoking, eating, or drinking after leaving the site.

NOTE: Although ingestion should be the least significant route
of exposure at a site, it is important to be aware of how this
type of exposure can occur. Deliberate ingestion of chemicals
is unlikely; however, personal habits such as chewing gum or
tobacco, drinking, eating, smoking cigarettes, and applying
cosmetics on site may provide a route of entry for chemicals.
No smokinq, eatinq, drinking, or chewing is allowed while on the
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site. Consumption of fluids or food will have to be done in an

approved eating area.

Skin contact with solid- or liquid-contaminated samples can occur

when a worker does not wear proper protective clothing during

drilling and sampling activities or when sample preparation and

packing is performed carelessly.

Eye contact with solid- or liquid-contaminated samples can occur when

a worker does not wear safety glasses during excavating and sampling

activities or when dirty hands are used to scratch an eye.

5.1.2 Indicators of Chemical Exposure

Observable by others

Changes in complexion, skin discoloration

Lack of coordination

Changes in demeanor

Excessive salivation, pupillary response

Changes in speech pattern

Nonobservable by others

Headaches

Dizziness

Blurred vision

Cramps

Irritation of eyes, skin, or respiratory tract.
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5.2 Phvsical Hazards

lhe field team can be exposed to a number of physical hazards during this

project. Physical hazards that may be encountered are:

Fire and explosion

Ionizing radiation

Biological hazards

Industrial safety hazards

Electrical hazards

Heat stress

Cold exposure

Noise

nPcontamination activities

Work stress

Lightning.

General considerations are discussed below, followed by specific comments in the

following section.

5.2.1 Fire and Explosion

There are many potential causes of explosions and fires at baxardnus waste

sites. Explosions and fires may arise spontaneously. However, they more

commonly result from site activities such as moving drums, accidentally mixing

incompatible chemicals, introducing an ignition source intn an explosive or

flammable environment, or refueling excavation equipment. Intense heat, open

flame, smoke inhalation, flying objects, and the release of toxic chemicals into

the environment can result.

Fuel and decontamination fluid (methanol) may generate fumes that can be

ignited by the pilot flame on the steam cleano% Keep the storage areas for

these fluids 50 ft away from the steam cleaner.
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5.2.2 Ionizinq Radiation

field surveys and gamma spectroscopy of soil samples have indicated

radioactivity to be at ambient background levels. A field survey for detection

of radioactivity will be completed prior to the beginning of field activities.

The HP assigned by the ARA Landlord will determine the need for additional

surveys.

5.2.3 Biolooical Hazards

Normal tetanus bacteria live in soil. A11 field team members should have

updated tetanus immunizations. The field team will be made aware that site

activities may disturb the local wildlife population. Snakes, insects, and other

animals can and will bite if disturbed. Avoidance is the best solution, but

field personnel will be briefed regarding the potential for encountering wildlife

and prompt first-aid measures should they be necessary.

5.2.4 Industrial Safetv Hazards

Hazardous waste sites may contain numerous safety hazards such as:

Existing hazardous objects and terrain

High work areas

Lifting heavy objects

Moving equipment and falling objects

Personal protective equipment.

Personal protective equipment can restrict visibility and movement. This

increases the risk of falling over objects, striking objects, or being struck by

them. Personal protective equipment can also elevate the risk of heat stress.
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5.2.4.1 Existing Obiects or Terrain. Existing objects and terrain can
present cafpty naiardc in the form of:

Holes and ditches

Prerarinocly pocitioned objects such as drums or boards that may fall
Sharp objects such as nails, metal shards, and broken glass

Slippery surfaces

Steep grades

Uneven terrain

Unstable surfaces such as walls that may collapse or flooring that

may give way.

5.2.4.2 lifting Heavy Ob.iects. Field team members may be exposed to injury
caused by lifting heavy objects heraoso drilling oporationt involve menuel

movement of heavy drilling casing, auger flights, and various other pieces of
equipment. All field team members should be trained in the proper method of
lifting heavy equipment and cautioned against lifting objects that are too heavy
for one person. Mechanical and hydraulic assists will be utilized whenever
possible to minimize lifting dangers.

5.2.4.3 Moving Machinery and Falling Ob.iects. The field team may be

subject to lacerations and contusions (cuts and bruises) because

excavating/sampling activities usually involve contact with moving machinery and

possible falling objects. This will be minimized by wearing protective clothing,

steel-toed boots, and using mechanical assists whenever possible. Hard hats will
be worn in the area of influence of any operating heavy machinery. Loose

clothing or neck chains for security badges should not be worn around heavy

equipment.

5.2.4.4 Personal Protective Eauipment. Wearing personal protective

equipment reduces a worker's ability to move freely and hear directions and noise

that might indicate a hazard. Protective equipment can impair a worker's

agility, hearing, and vision, which can result in an increased risk of an
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accident. A11 workers wearing personal protective equipment will be made aware

of the potential increase in risk of physical hazards. Site personnel should

constantly look for potential safety hazards and immediately inform their

supervisors of any new hazards so that corrective action can be taken.

5.2.5 Electrical Hazards

Overhead power lines, downed electrical wires, and buried cables all pose

a danger of shock or electrocution if workers contact or sever them during site

operations. Electrical equipment used on site may also pose a hazard to workers.

The appropriate INEL operating group will be contacted for underground utility

clearances before sampling operations. EG&G requirements will be adhered to for

work permits and clearances for operations near power lines.

5.2.6 ljeat Stress

During the project, workers may be required to wear protective clothing that

insulates the body and could result in adverse health effects if not correctly

managed. High ambient temperatures can result in various symptoms including heat

fatigue and physical discomfort, all stemming from the increase of body

temperature. The PI must be alert for the signs and symptoms of heat stress and

act accordingly to preserve the alert and safe-work practices necessary for this

operation.

Field team members will be observed for the following signs and symptoms of
heat stress:

Dizziness

Profuse sweating

Skin color change

Vision problems

Confusion.
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Any team member who exhibits any of these symptoms will be removed

immediately from field work and allowed ♦to rest. IHC 6C6111 MCMUCV 11411 Ue IGRCII

to a Medical Facility if the symptoms persist, or when required in the opinion

of an appropriate responsible official or person always present.

Many methods are available to minimize the effects of heat stress besides

the estahlishment of a work rest regimen. The work is scheduled to begin early

in tho day tn minimize the effect of radiant heat generally encountered in the

afternoon. During break, each worker will be at rest and able to drink cool

drinks (water or commercial drink mixes such as Gatorade' or Quik KickT").

Protective clothing Wili he removed and breaks taken in the shade, when possible.

5.2.7 Cold Exposure

Cold exposure may be a factor, if winds are high, and/or if unpredictable

weather occurs. Adequate protective clothing to ensure warmth will be necessary,

but extra carp muct hP taloa') whilP wnrking in thic onvirnnmont; !wavy rinthing

impairs movement and hearing. Observation is required of co-workers' facial

extremities (ears and nose) for signs of frostbite (whitening of the skin

surface), and of workers mental coherence and body movements to avoid

hypothermia. The SS will monitor wind chill and notify personnel of exposure

danger.

5.2.8 Ng's&

The field team may be exposed to excessive noise levels from equipment and

other sources during this project. The IH will identify field team members who

require enrollment in the IND. Hearing Protection Program. This information will

be given to the OMP along with the allowable time team members in the Hearing

Protection Program can be around an excavation operation. Hearing protection

will be provided to any and all personnel working in environments of excess

noise.
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5.2.9 Decontamination

The decontamination of tools equipmPnt, and prcrinnP1 tn rPmnvP

contamination generated by the activities identified in this document has the

potential for spreading contamination and increasing the exposure to personnel

if care is not exercised when the decontamination activities are taking place.

High pressure hot water and steam used in the process can also present a hazard

if blasts of either rebound into the face or on the body of the decontamination

technician or nearby workers.

5.2.10 Work Stress

Hazardous activities that rely on a high degree of personal alertness shall

be performed under controlled conditions of job performance outlined by Section

20, Part 2.2 and Appendix C of the EG&G Idaho Safety Manual. The PI and IH

assume the responsibility to use good judgment in the assignment of personnel

fatigued by excessive hours of work in psychologically and possibly

physiologically stressful environments. A work week in excess of 48 hours

requires approval of a Level 2 or 3 manager or the General Manager.
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6. LEVELS OF PROTECTION AND PERSONAL PROTECTIVE EQUIPMENT

Personal protective equipment selection is based on the recommendations

contained in the Occupational Safety and Health Guidance Manual for

Hazardous Waste Site Activities iminsu 111/ 12R1
et u"4/

Onimaenn,1 Fnow.u„+c„*Awiv.cun

equipment will be required during the course of the project and selection

will be based primarily on hazard assessment data and. work task

requirementc. Fvery attempt will he Math', when possible, tn use engineering

controls to alleviate the use of personal protective equipment. Before

entry, each work location may be monitored for potentially hazardous

contaminants using an HNu phntninni7atinn detertnr, a rnmhustilllp gas

indicator, and a radiological scan by an HP.

Doe to the site hictnry, the typec nf knnwn rnntaMiflants, and the

likelihood of unknown contaminants being present, the recommended level of

personal protective equipment (PPE) is Level D as described in Section 6.2..

This reouirement mav be chanaed with concurrence frnm the IH, the SS, and

the P1. Modifications to the Health and Safety Plan, along with rationale,

will be nbted in the Daily Activity Log maintained by the PI. The IH will

evaluate the effectiveness of the program protection.

It is known that wearing PPEs will increase the effects of work and heat

stress on personnel, especially when ambient temperatures rise above 65°F.

If the HNu photoionization detector reads 5.0 ppm above background, but less

than 10 ppm in the breathing zone for five continuous minutes, then Level C

PPE (Section 6.3) will be worn by personnel in the Exclusion Zone (Levine

and Martin, 1985).

The person reading the HNu should be aware that the HNu readings can be

affected by engine exhaust, temperature, dust particles, wind, moisture, and

the response of the chemicals measured.
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HNu ResponsA Critnria

5.0 ppm* Don Level C PPE

IA A
AVOJ

•Prsin Elevate PPE to Level B as defined
by NIOSH, 1985.

Air concentration, above background, measured at breathing zone
for five continuous minutes.

c 1 n..-4-4--- r--
v.1 TivvialVD4 IVI 411.V kvactia‘wq

If Combustible Gas Indicator readings exceed 10% of the lower explosive

limit (LFL), site activities will be suspended. Before resuming site work,

the PI in conjunction with the IH will develop safe procedures for

continuing operations.

If HNu photoionization detector readings are in excess of 5 ppm above

background levels for more than five continuous minutes in the breathing
'Ann, than an avarnatarl commie' will kacanister taken at the site to

determine the constituents present; the IH will continue to monitor the

fluctuation of vapor levels with the Combustible Gas Indicator (CGI) and

HNn. If the elevated vapor levels do not dissipate, the IH, $S, %#4 DT 
a 
“411

UOU I I I

jointly determine a course of action that will allow safe operations. If

HNu concentrations in the breathing zone ever exceed 1000 ppm, sampling

nperatinnc will hn disrnntinued (Levine and Martin, 1985).

Any personnel re-entering the exclusion zone to collect gas samples,

take HNu readings, or perform other operations after elevated vapor levels
have been detertpd, will antar nnly the affartad a rea wearing a minimum of
Level B personal protective equipment.
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6.2 Level D Personal Protective Eouipment

Personnel working in an Exclusion Zone, as defined above, shall wear as

a minimum:

Coveralls

Safety shoes with steel toe and shank

Hard hAt (As required by the IH)

Gloves of a material appropriate to the task

Hearing protection (as required by the IH)

Fyn nrntartinn whara naadad

6.3 Level C Personal Protective Equipment

The Level C clothing described below must be worn, as a minimum, by all

personnel working within the Exclusion Zone when the HNu readings are in

Pxcnss nf 5t0 ppm:

Full-face with appropriate eye protection; air-purifying respirator

with appropriate filters (NIOSH-approved) as required by INEL Health

Physics and IH recommendations

Disposable chemical-resistant coveralls

Chemical-resistant safety shoes with steel toe and shank

Hard hat (as required by IH)

Chemical-resistant gloves

Hearing protection (as required by IH)

Eye protection where needed.

6.4 Level B Personal Protective Eauipment

Level B is the same as Level C clothing except the respiratory

protection is upgraded to full-face air line respirators with escape

self-contained breathing apparatus (SCBA). Level B clothing, as described
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below, must be worn, as a minimum, by all personnel within the Exclusion

Zone, as instructed by the IH:

Pressure-demand, full-face SCBA or pressure-demand supplied-air

respirator with escape SCBA

Disposable chemical-resistant coveralls

Chemical-resistant safety shoes with steel toe and shank

Hard hat (as required by IH)

Chemical-resistant ^levee

Hearing protection (as required by IH)

Eye protection where needed.

6.5 Respirators 

McA respirators supplied by EG&G will be used "lar""""J

can be reused from day to day. The respirators should be kept in a sealed

container and stored in a single layer when not in use. The respirators

shall hP clPanind pPr IH inctructienc.

The lifetime of charcoal filters is short; consequently, all used

canisters should be replaced daily.

6.5.1 Inspection Procedure

The respirators shall be inspected for the following deficiencies:

Look for breaks or tears in thp hpadhand matorial Ctrotrh tho hand(

to ensure sufficient elasticity.

Ensure that all headbands, fasteners, and adjusters are in plarn and

not bent.

E-27



EGG-WM-8835
Revision 1

Check the facepiece for dirt, cracks, tears, or holes. Ensure that

the rubber is flexible. not stiff.

Check the shape of the facepiece for possible distortion that may

occur if the respirator is not properly stored.

Check the exhalation valve located near the chin between the cartridge

holders by:

Unsnapping the cover

Lifting the flexible rubber valve and the valve seat to check for

cracks, tears, dirt, and distortion

After replacing the cover, ensuring that it spins freely.

Check both inhalation valves, located under the respirator cartridges

for the same items listed above.

Check the cartridge holders to ensure that they are clean, necessary

gaskets are in place, threads are not worn, and there are no cracks or

other visible signs of damage; ensure that they are the correct type

of filter required for the job.

Check cartridges, especiallythe threaded portions, for dents or other

damage.

6.5.2 gualrinaplicont

Respirators should not be repaired by unqualified personnel. Unless

personnel in the field have received formal instruction on the maintenance

of respiratory protection devices, damaged respirators should be sent to Jim

Wet/el, CF 617, for maintenance (phone 6-6380).
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7. SAFE WORK PRACTICES

A Safe Work Permit will be required for the sampling operations at the

ARA Chemical Leach Pond.

Severai factors may affect the safe working environment at the work

site: inclement weather, extended working schedules, work in heavy personal

protective equipment, and work done under artificial illumination. In

addition, these factors couid compromise the integrity of the samples and

the efficiency of the team work.

Cold temperatures, high winds, heavy rainfall, and hot temperatures

could reduce the abilities of the field team to accomplish their work safely

and efficiently. The PI, in conjunction with the PM, is responsible for

continuing or discontinuing work due to weather conditions. Their first

consideration should be personnel safety, and second the integrity of the

sampling operations. Field team members should, however, prepare to work in
cold, windy, wet, and hot weather with appropriate clothing.

Work schedules may be extended to expedite the project. Section 20 in

the EG&G Safety Manual offers guidelines and managerial approval needed for

personnel working more than a 48 hour week. The PI is always responsible

for the safety of the field crew; however, when work weeks are in excess of
AM L
40 ri, he/she must realize that physioiogicai and psychoiogicai stresses

reduce the safety and efficiency of the field operations and that ultimate

responsibility rests on his/her judgment.

Work performed in heavy personal protective equipment, such as Level C

or B, creates additional stresses that severely limit the ability of the
crew to work long shifts. rc 

It perstmeel are weariny Level C or B equipment,
it is recommended that the work schedules be altered according to guidelines
in The American Conference of Government Industrial Hygienists' (ACGIH)
"TLVs and Biological Exposure Indices, 1988-89".
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If hot and/or windy conditions exist during the regular work shift, the
schedule may nnod tn hp rtongati to perferm the work at night. The use of

artificial illumination, although a necessity, can create a hazardous

environment for the workers due to reduced visibility. Workers in this

environment will need to hp especially alert and rantinuc AC they maneuver

around in the work areas.

The following are general safe work practices that will hp adhered tn en

this project:

Contact lenses are not recommended to be worn by personnel working in

the Exclusion Zone.

Smoking, eating, drinking, and chewing are prohibited in the Exclusion

and Decontamination Zones.

Avoid contact with potentially contaminated substances. Do not walk

through puddles, pools, mud, etc. Avoid kneeling, leaning, or sitting

on equipment or the ground.

All field team members should use all of their senses to alert

themselves to potentially dangerous situations; e.g., the presence of

strong, irritating, and/or nauseating odors.

Prevent spillages to the extent possible and, if spillage

occurs, contain it, report it, and immediately clean it up.

Prevent splashing of contaminated materials.

Field crew members will familiarize themselves with the physical

characteristics of the sites of investigation including, but not

limited to:
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Wind direction

Accessibility to fellow workers, equipment, and vehicles

Safe work distances

Communications at and near the site

Hot zones (areas of known or suspected contamination)

- cite access

- Nearest water sources

- Nearest emergency assistance.

No less than two workers should be in the Exclusion Zone when there is

a potential for airborne contamination.

Keep an eye on your co-worker. Look for signs of exhaustion, heat or

cold stress, or exposure to harmful vapors. Ask regularly if they are

okay. Talk to them.

All wastes generated during the site investigation will be placed in

containers provided by EG&G and stored onsite. The Project Manager

will be responsible for proper disposal.

Adhere to strict personal hygiene practices such as washing face,

neck, and hands before eating, drinking, smoking, or using the

restroom. Keep hands away from mouth and eyes when working in the

Exclusion Zone or after handling samples or sample containers.
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8. WORK ZONES AND SITE ENTRY AND SECURITY

Based on the expected levels of contamination and work artivity, two

work zones Will be established at each site (Figure E-2). Site entry will

be strictly controlled to minimize the number of personnel onsite consistent
with effective operations. Unnecessary personnel will he excluded and

visitors will be required to have clearance from the PI before being allowed

access to the investigation sites.

three work zones will be required for Level D, C, or B work activities:

txclusion Zone: zone of maximum hazard

Contamination Reduction Zone: where personnel and equipment, in

contact with the exclusions zone, will be decontaminated and prepared

for entry into the Support Zone

Support Zone: zone of no hazard.

8.1 Exclusion Zone

lhe 1xclusion Zone includes that area of the work site where active

sampling activities will be undertaken. Workers in this zone may be subject

to contact with hazardous gases, )iquids, and solids during sampling

operations. The minimum number of personnel necessary to safely perform

sampling operations will be allowed in the Exclusion Zone.

8.2 .contamination Reduction Zone

The Contamination Reduction Zone will consist of an area set up for

decontamination of personnel and equipment that have been in contact with

the fxclusion Zone. The Contaminant Reduction Zone should be established

50 ft upwind of the exclusion zone. It is anticipated that necessary

personnel and small-equipment decontamination will take place here.
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Figure E-2. Diagram of typical Level C work zones at Idaho National
Engineering Laboratory (INEL).
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8.3 Support Zone

lhe Support Zone will consist of the area within the safety perimeter

around the work site but outside the Contamination Reduction Zone and will

include the fiPld nffirp and an arna frir staging vehicles and safety

equipment during site operations. The zone should be at least 50 ft upwind

from the site operations and should remain clean and free of potentially

contaminated soil and equipmenL
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9. ENVIRONMENTAL MONITORING AND INDUSTRIAL HYGIENE

Employee exposure to site contaminants and physical hazards may be

monitored during the site activities u3Ing a combination of techniqu rLes. lue

following monitoring for contaminants may be performed.

Organic vapor measurements using a photoionization detector (HNu) with

a 11.7 eV probe or a Photovac TIP II (TIP II) with a 11.7 eV probe

Combustible gas measurements using a combustible gas indicator

Heat or cold stress using field measurements and observations and, if

necessary, body temperature measurements

Radiation measurements using equipment provided and operated by a

health physicist at times previously stated in Section 2.6 or at the

discretion of the HP

Personal exposure to organic vapors, particulate contamination (heavy

metals) using personal monitoring pumps and appropriate filters

collection media (active sampling)

Harmful noise levels usina a sound-level meter

Organic vapors using vapor-monitoring badges (passive sampling)

Observation of working practices and the work sites.

Before the start of field activities, a designated member of the field

team will be instructed by the IH in the operation, cleaning, and

calibration of the HNu. Personal sampling pumps are not expected to be used
at this project site. If conditions should warrant personal sampling pump

use, the IH will be contacted. These requirements are enacted as a safety

precaution. If the IH is not present at the project site, sampling crew

members will be familiar with the use of monitoring equipment.
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9.1 Chemical Exposure Monitorinct

Each work area may be monitored for organic vapors in the breathing zone

(chest or face level). Volatile organic compounds have not been detected in

previous sampling efforts. Therefore, monitoring with an HNu will be at the

discretion of the PI. Negative readings on the HNu should never be

interpreted as a complete absence of airborne toxic substances. If readings

exceed 5 ppm above background for 5 min, an evacuated canister sample should

be taken to determine the constituents present in the air. The IH will

continue to monitor vapor levels with the HNu and the Combustible Gas

Indicator (CGI). If the readings on the HNu (photoionization detector) ever

rise to 1000 ppm above background, work at the site must be halted and

personnel evacuated from the area. From the analysis results, the IH will

advise on an appropriate plan of action. Personnel will not re-enter the

site until the PI has been assured of its safety.

Personal monitoring pumps may be used to gather data on organic vapors

and particulate concentrations in the breathing zone. Collection media,

sampling intervals, and which workers will wear the pumps will be

recommended by the 1H.

9.2 Combustible Gas Monitorinq

The work site will be monitored for combustible gases every 15 to 30 min

(or at, the recommendation of the IH). Elevated readings on the HNu might be

an indicator of the presence of combustible gases. If the Lower Explosive

Limit (LEL) is greater than 10%, work at the site will stop until the levels

drop.

9.3 Heat and Cold Stress Control and Monitorinq

The PI and the SS will set work and break schedules depending upon the

ambient weather conditions in coordination with the Ili and will monitor
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field staff to ensure that they adhere to the work and break schedule, are

adequately replacing body fluids, and are keeping body temperatures in a

normal range.

The monitoring program will involve the measurement of the Wet Bulb

Globe Temperature (WBGT), as described by the ACGIH. The results of the

monitoring will be used to establish the initial work-rest regime.

The work schedule for the first day will be established as follows:

WORK / REST SCHEDULE DICTATED BY WET BULB GLOBE TEMPERATURE

WBGT 

Work/Rest Regime 

120 min work, 15 min rest 80 26

90 min work, 30 min rest 82 28

60 min work, 60 min rest 85 29

30 min work, 90 min rest 88 31

The guidelines established by the ACGIH are not able to account for the

acclimatization of the workers and are conservative as a result.

The PI, SS, and IH will adjust the schedule after it is determined that

the rest breaks are effective and the workers are adequately acclimated.

Workers will be interviewed periodically to ensure that the controls are

effective and no excessive exposures are occurring. Workers will be

encouraged to monitor their own body symptoms and to take a break before a

negative effect is observed.

Workers suspected of a heat-stress-related exposure will be removed from

the Exclusion Zone to the rest area. No worker shall be returned to the

Exclusion Zone if the oral temperature exceeds 100.6°F.
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Rest breaks shall include the following preventive measures:

Adequate liquids

Cool, shaded rest area
pAntr."*.l."
g L•IV611111‘4 removed LV 4111VW cvaporotivc toulloy

Perform no other work assignments during the break.

n A Mninn In.n1 UnA44.AA4A"
vvr4V-LVVVI nvul‘v, 1114

Field personnel exposures to noise will be monitored at the start of

d,i 111eg using sound-level meters. If noise levels are detected ♦at or above
recommended exposure levels (80 to 85 dBA for 8 to 16 h, 1987-88 TLV) for

continuous or intermittent noise, all personnel potentially exposed will be
tanniiiinnA tn wawa kn....4.^ A4...nn4nA k. CC 0.. TU tn A  A
gvmvlevu Lv nizug vuoi Iv4 pivLCL II LIV a3 UlICLLCU U.4 44 1 IV. kINCLVIIIIIMVUVU.

"E-A-R" Hearing Protectors, Noise Reduction Rating 35 dB.)

9.5 Physical Hazard Control and Monitoring

The P1 will have the primary responsibility for ensuring the project

work aro:a is maintained in 2 safe condition by requiring correction nf

unsafe conditions and keeping the site clean of debris and garbage.

Individuals wnrking nn tha projact have a specific responsibility tn use

safe work techniques, report unsafe working conditions, and keep the work

area in a clean condition.

9.6 Recordkeeping Reguirements

Tho PI ic roquirrad tn knop tho fnllnwinn information in tho nronrom filo

indefinitely:
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Copies of the ARA Chemical Leach Pond Project Management Plan, Health

and Safety Plan, Sampling and Analysis Plan, and Quality Assurance
n-4.-4 n1.-
r1VJCLI. nun

Any accident or illness report forms

Any monitoring results

Personal sampling results

Standard Operating Procedures

The IH is required to maintain a log book of all air-monitoring results,

personnel sampling results, times of sampling intervals, calibration of

instromonts, and pprtonnpl oquipmont otagp. In addition, hp/thp it tn

coordinate with the analytical labs concerning analysis turnaround time and

will be in charge of transporting the personal sample media to the labs.
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10. DECONTAMINATION PROCEDURES

Establishment of decontamination procedures for personnel and equipment
is necessary to control contamination and to protect field personnel. All
charnntaminatinp prnrprInrpc ara tn ha mnnitnrad by the SS. if anninment nn..mmornmagv vo

personnel are radiologically contaminated, decontamination procedures will
be specified by the HP. When hazardous-constituent decontamination is
necessary, it will roncict nf thp fnllnwinn nrnrachirincr

10.1 Level D Deuntaminition Procedures

Equipment in the Exclusion Zone will be decontaminated before transport

to the Support Zone. Should routine decontamination procedures be

impractical, then visual contamination and loose soil will hp sopprfirially

removed, the equipment isolated by placement in a bag, box, or tray before

transporting to the Support Zone and/or other area where thorough

decontamination can be achieved. Personnel leaving the Exclusion Zone will

perform a step-off decontamination at the "hotline" (see Figure E-2). This

process entails removal of chemical-resistant coveralls, chemical-resistant

gloves, respirator, then surgical undergloves, in that order. All personnel

will wash their hands, forearms, and faces thoroughly with soap and water

before eating, drinking, smoking, applying cosmetics, or using the bathroom.

At the end of the work day, a full-body shower, including a complete

soap down using a wash cloth, is recommended. Pay particular attention to

areas of the body that are typically overlooked, such as behind the ears or

between the toes.

10.2 Level C and B Decontamination Procedures

Decontamination procedures for Level C will be established by the IH

based upon the types of contaminants encountered. The basic decontamination

procedure will be as stated above, with the addition of a Contamination
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Reduction Zone between the Exclusion Zone and the Support Zone. The order

of removing personal protective equipment will be chemical-resistant

rnvurallc, nvprhnntc nr rhamiral-rpcictant hnntc fnr thnrnflgh

decontamination of chemical-resistant boots), chemical-resistant gloves,

respirator/SCBA, then surgical undergloves.

10.3 Equipment Decontamination and Disposal of Contaminated Materials

All equipment and contaminated clothing must be decontaminated or the

contamination isolated before leaving the work area. Equipment that may

require decontamination includes soil- and water-sampling devices, and

certain protective equipment. In the event a worker's impermeable clothing

becomes wetted with hazardous substances, he/she will remove the clothing

and shower. The contaminated clothing will then be disposed of or

decontaminated before it is removed from the work zone. Sampling tools and

protective equipment will be decontaminated using soap and water followed by

rinsing with deionized water, then methanol, and another rinse with

deionized water. Unauthorized employees shall not remove protective

clothing or equipment from change rooms. If necessary, the commercial

laundries will be informed of the effects of exposure to hazardous

substances.

A11 materials and equipment used for decontamination must be disposed of

properly. Disposable clothing, tools, buckets, brushes, and other

contaminated equipment will be secured in containers to be provided by EG&G

and stored in a suitable location for disposal by EG&G. It is the

responsibility of the Project Manager to ensure proper disposal of all

material. Unexpended contaminated equipment that can be used later on the

project will be placed in plastic bags and stored onsite.

Soil cuttings and fluids generated during sampling and decontamination

operations will be containerized, treated as hazardous waste, and stored as
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directed by EG&G. EG&G shall have the responsibility for final disposition

of the wastes until determined to be nonhazardous.

10.4 DecontAmination During Medical Emernencig1

If prompt, life-saving first aid and/or medical treatment is required,

decontamination procedures can be omitted or postponed to a more appropriate

time. Onsite personnel should accompany contaminated victims to the medical

facility to advise on the type of contamination. The 1H is responsible to

see that chemical-type and concentration samples are delivered to Medical as

soon as possible in the event of a spill or other accident involving

personnel exposure. The medical radiation and chemical decontamination unit

is located at the INEL Medical Facility (CF-603) at the Central Facilities

Area.

Life-saving care will be instituted immediately without considering

decontamination. Outer garments can be removed if they do not cause delay

or interfere with treatment or aggravate medical problems. Respiratory

equipment must always be removed. Chemical-resistant clothing can be cut

away. if the outer contaminated garments cannot be removed, the victim

should be wrapped in plastic, rubber, or cloth to help prevent contamination

of transporting vehicles or medical personnel. Outer garments can then be

removed at the medical faciiity. The•transport vehicle and medical facility

may have to be decontaminated.
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11. EMERGENCY PROCEDURES, EQUIPMENT, AND INFORMATION

The nature of work at hazardous waste sites makes emergencies a

continual possibility, no matter how infrequently they may occur.

Emergencies happen quickly and unexpectedly and require immediate response.

The following sections describe the procedures to be used during emergency

situations, equipment that will be available onsite for emergency

situations, and the agencies, facilities, and offsite personnel who will be

notified in case of emergency. This emergency response plan will be

reviewed periodically to ensure its effectiveness. Locations and telephone
numbers of emergency personnel, facilities, and offsite personnel will be

posted at the sampling site. The PI will notify emergency facilities by
phone and inform emergency personnel that work has commenced at the sampling
site, before initial start of activities.

The buddy system is an effective way of ensuring a workers mental and

physical well being is monitored during the work day. The buddy system is

designed to minimize the possibility of personnel becoming ill or injured

and not being noticed. This is particularly crucial for workers in the

Exclusion Zone. Pair up workers to check regularly on one another during
the day's activities with attention to their alertness, motor functions, and

coherence.

11.1 Emergency Procedures

The following standard emergency procedures will be used by onsite

personnel. The PI will be notified of any onsite emergencies and will be
responsible for ensuring that the appropriate procedures are followed,
including a response critique, follow-up, and incident evaluation. A11

injuries, regardless of how minor, will be reported and recorded in a field
log book. All injuries or illnesses deemed reportable, vehicle accidents
resulting in damage or losses above $500.00, and property damage occurrences
resulting in losses of $1,000.00 or more will be reported on DOE Form 5484X.
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The form will be completed and transmitted to EG&G Environment, Safety and

Quality Department nn nr befnre the 10th nf the mnnth fnll the datp nf

the accident. The SS will conduct an emergency response rehearsal, and will

instruct all team members on the use of the employee alarm system and

evacuation accounting procedure (see Section 11.1.1).

Emergency procedure outlines below are designed to give the field team

instruction in handling medical emergencies. Medical problems that can

occur onsite need to be handled competently and quickly. Each team member

must be aware of the following instructions and information:

The telephone number of the CFA Medical Dispensary, (6-2356) and

the Ambulance, (6-2211).

Seek immediate professional attention for personnel that are

bleeding severally, not breathing, experience intense pain, or are

unconscious.

If a team member gets anything (chemical or dust) in his/her eyes,

flood them with water for 15 minutes: do not remove objects that

are stuck in the eye; always seek medical attention for the eye

injuries.

Stop bleeding with direct pressure. Place a bandage over the

wound and apply pressure. Use a tourniquet only in extreme cases.

Areas of direct contact with contaminants must be rinsed

immediately with water. The affected area must then be washed

with soap and water as soon as possible.
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11.1.1 Personnel Injury in the Exclusion Zone

Upon notification of an injury in the Exclusion 7one, a rontinnonc

blast on a vehicle horn or self-contained air horn will be sounded. A11

equipment within the Exclusion Zone, if not necessary to respond to the

emergency, will be shut down, onsite personnel will transport the injured

person to the boundary between the Exclusion Zone and the Support Zone, and

all other personnel will assemble at the decontamination line. The P1

and/or the IH will evaluate the nature of the inJury and the affected person

will be decontaminated to the extent possible, in keeping with the

instructions in Section 10.4, before movement to the Support Zone.

Appropriate first aid will be initiated and, if necessary, contact will be

made with the INEL Warning Communication Center by radio for emergency

transportation and medical aid. No persons will re-enter the Exclusion Zone

until the cause of the injury or symptoms is determined.

11.1.2 Personnel Injury in the Support Zone

Upon notification of an injury in the Support Zone, the PI and/or IH

will assess the nature of the injury. If the cause of the injury or loss of

the injured person does not affect the performance of site personnel,

operations will continue with the administration of appropriate first aid

and necessary follow-up, as discussed previously. If the injury increases

the risk to other onsite workers, nonessential equipment will be shut down,

and all site personnel will move to the decontamination line for further

instructions. Activities at the site will not start up again until the

added risk is removed or minimized.

11.1.3 Transportation and Follow-Up of Iniury

If an injured worker is transported to the medical facility, he/she
will be accompanied by at least one other site worker to inform medical
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personnel of the level of decontamination performed before leaving the work

site and to provide specific details as to the nature of the injury.

In the event of contaminant exposure, the same procedures will be

followed and affected personnel monitoring devices will be immediately

transported to the analytical lab to aid in the appropriate testing and

treatment of the injured worker.

11.1.4 Fire/Explosion

in the event of a fire or expiosion, evacuate all personnel from the

site immediately and notify fire and explosive experts by radio. Keep

personnel at a safe distance from the involved area until the situation is

remedied and risks have been eliminated.

11.1.5 Personal Protective Equipment Failure

If any site worker experiences a failure or alteration of protective

equipment that affects the protection factor, that person and his/her buddy

will immediately 1__.._ •the Exclusion Zone. Re-entry will not L_ permitted

until the equipment has been repaired or replaced.

14.I.V vidiut Imuipmulii. 1011141e UT mitoituyus nai,er 101 Jlllll 

lf any other equipment onsite fails to operate properly, the PI and SS

will he notified and they will determine the effect of this failure on

continuing operations onsite. If the failure affects the safety of

personnel or prevents completion of Technical Work Plan tasks, all personnel

will leave the Exclusion Zone until ♦the situation is evaluated and

appropriate actions are taken.

In the event of a cnill nf 2 krylreinuc nr nntoni-i211v h272rdniicvo nus-miumma w.

material over 2.5 gal, refer to CFA Emergency Action Manual, Spill
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Prevention and Control Countermeasures, and report the spill to the ARA
Landlord office. This includes spillage of petroleum products,

decontamination solutions, calibration material, and equipment fuels.

11.1.7 Hand Signals

Hand signals and the buddy system will be used if an emergency

situation should arise and normal communication becomes impossible or

unsafe. The following hand signals will be used in an emergency:

Hand gripping throat - out of air, can't breathe

Grip partner's wrist or both hands around waist - leave area

immediately

Hands on top of head - need assistance

Thumbs up - okay, I'm alright, I understand

Thumbs down - no, negative.

11.1.8 Emergency Escape 

In cases of life-threatening emergencies such as fire or explosion,
personnel should leave the vicinity using the shortest possible route
without regard for decontamination at that time. When the situation has
stabilized, personnel will take necessary steps to decontaminate themselves,
equipment, and other affected areas.

11.1.9 Operations Shutdown

Operations may be suspended for several reasons:
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When an increase of 1000 ppm above background is measured in the

ny &vim. High HNu readings may also indicate dienl,ramnrif

of oxygen or the presence of a combustible gas. Reevaluation of

the situation will be made in conjunction with the IH before

monnntnn;nn cif/A
IC;CH4C/ /111 irflU

When radiation levels hazardous to personnel are identified by the

HP survey at the sampling site.

In addition, sampling, instrumentation, and other

wenther-sancitivP artivitiPs may stop during consistent winds

greater than 20 mph, gusts of blowing dust, electrical storms, or

temperatures below 0°F.

11.1.10 Exclusion Zone Re-entry

In ali citilations, when an onsite emergency results in evacuation of

the Exclusion Zone, personnel will not reenter until:

1. The hazards have been reassessed by the IH and the HP if the

hazards are radiological.

2. The conditions resulting-in the emerqency have been corrected.

3. The Health and Safety Plan has been reviewed.

4. Site personnel have been briefed on any changes in the Health and

Safety Plan.

Re-entry into an evacuated zone to monitor or collect potentially

hazardous vapors requires minimum Level B protective clothing.

11.2 Emergency Eguipment 
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A11 emergency equipment will be inspected by the IH for certification

and reliability before sampling each day. The following emergency equipment

will be available at the work site during field operations:

Fire Extinquishers: Because of the potential threat of fire at

hazardous waste sites, at least one 20-lb (minimum) ABC fire

extinguisher will be readily available and at hand throughout the

sampling activities. The fire extinguisher will be kept with the

field team during any subsurface activity.

First-Aid Kits: An industrial first-aid kit with sufficient

supplies for five people will be kept in the support area. At

least two individuals at the sampling site will be trained and

certified in First Aid and CPR.

Evewash: Two eyewashes and sufficient potable water for copious

flushing will be readily available and at hand throughout the

investigation. The eyewash units will be kept in the Exclusion

Zone at the decontamination station.

Communications: Emergency telephone numbers are included in this

plan and will be readily available to any of the field team

members. Emergency communication will be discussed in the safety

training before initiation of site investigation activities.

Personal Hvgiene: A sufficient supply of clean, potable water and

hand soap will be provided at the site for the personal hygiene of

field team members.

Chemical Spill: Acid and base spill kit material will be

available in the event of a chemicai spill.
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EMERGENCY AND INFORMATION NUMBERS 

EMERGENCY Office 

Warning Communication Center (WCC) 526-1515

Medical Advice & Treatment - INEL Bldg. CFA 604 526-2356
(Kansas Avenue)
Dr. Judith Constantino

CFA Dispensary 526-2356

Ambulance - INEL Bldg. CFA 666 526-2211
(Nevada Street)

Fire - INEL Bldg. CFA 666 526-2211
(Nevada Street)

Spills - INEL Bldg. CFA 607 526-2374

Security - Site Security 526-2321

Safety Engineering Support:

- Industrial Hygiene 526-4369

- Explosives Expert
Richard Green 526-2702

HP Office at CFA 526-2284

Environment, Safety and Quality
Jim Snoddy 526-2452

Environmental Restoration Unit Manager 526-0513
Richard Meservey

Environmental Restoration Waste Area Group Manager 526-8066
W. A. Rhoades

Principal Investigator 526-1256
S. N. Stanisich

ARA Landlord 526-6056
Ken Tuck
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HFAITH AND SAFFTY URTIFICATION FDRM

Project Title: ARA-01 Chemical Pond Sampling and Analysis

Environmental Restoration
Project Manager: W. A. Rhoades

Principal Investigator: S. N. Stanisich

Safely Engineer: J. H. Southwick

1 certify that I have been given a copy of the Health and Safety Plan

for the ARA-01 Chemical Leach Pond Sampling Project, and agree to comply

with the procedures described therein. I further certify that I understand

the potential health and safety hazards of the program (as outlined in the

Health and Safety Plan) and have been trained in the use of the personal

protection equipment selected for this project.

Employee:  

(Print) icinn2turn) (natal

Company of Employment:  
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