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IMTRODUCTION

The 1324-N/NA Surface Impoundment/ Percol at ion Pond Facility (Figure 1)
is scheduled for closure because of its status as treatment/storage/disposal
(TSD) facility under the Resource Conservation and Recovery Act of 1976
(RCRA). Information gained from this sampling activity will provide the
basis for determining cleanup methods and determine closure plans for the
site. The facility description and history information contained in this
plan are based on the Part B Permit Application--1324-N Surface Impoundment
(DOE 1986) and the Preliminary Closure Plan--1324-NA Percolation Pond
(DOE 1987).

The 1324-N/NA Surface Impoundment/Percolation Pond Facility has been in
operation in various forms since 1977. During this period, effluents from
the 163 Demineralization Plant cation and anion regeneration cycles, 163-N
process and cooling waters, and filter backwash water wastes from the 183-N
Filtered Water Plant were discharged into the North and South Settling
Ponds, the 1324-N Surface Impoundment, and the 1324-NA Percolation Pond.
The waste streams have been analyzed, and the anion and cation regeneration
cycle wastes exhibit high and low pH characteristics and are considered
corrosive, dangerous wastes. The wastes exhibited no other dangerous waste
characteristics or criteria and did not contain any listed hazardous wastes
or dangerous waste sources (Washington Department of Ecology [Ecology]
1989). Since 1986, the wastes have been neutralized before being discharged
to the 1324-NA Percolation Pond.

Groundwater testing and analysis are not covered as part of this plan.
Groundwater sampling has been underway since December of 1987. The analysis
of the first year's data has put the groundwater monitoring program in the
assessment phase.

Prior to 1977, these waste streams were discharged to the Columbia
River. They were rerouted to land disposal site at the U.S. Environmental
Protection Agency's (EPA) request during the national pollutant discharge
elimination system (NPDES) permitting process.

This plan identifies the sampling needed to determine the waste
constituent concentrations in the soils at the sites of the 1324-N Surface
Impoundment, 1324-NA Percolation Pond, and the North and South Settling
Ponds. Also identified are the samples needed to establish background
concentrations in the soil.

The sampling activity described in this plan is to be initiated in
FY 1989. It is expected that the background sampling and 1324-N Surface
Impoundment sampling will be completed by October 1989. Other sampling
activity has not been scheduled at this time.

5
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FACILITY DESCRIPTION

The 1324-N/NA Surface Impoundment/Percolation Pond Facility is located
in the 100-N Area of the Hanford Site, approximately 1,000 yd southeast of
the 105-N Reactor Facility. The 1324-NA Percolation Pond and the North and
South Settling Ponds (Figure 2) were placed in service in August 1977 and
received corrosive regeneration wastes from the 163-N Demineralization
Plant and filter backwash water from the 183-N Filtered Water Plant. The
settling ponds were removed from service in early 1983. Subsequently, the
South Pond was backfilled to grade, and the North Pond was modified to
provide the foundation for the 1324-N Surface Impoundment (Figure 3).

In the spring of 198J, the 1324-NA Percolation Pond was enlarged from
a bottom area of 9 ,200 f1 with a volume of approximately 1,200,000 gal to a
bottom area of 29,000 ft . This enlarged pond (Figure 3) was designed to
contain up to 3,000,000 gal of corrosive wastes from the regeneration of
ion exchange columns in the 163-N Demineralization Plant. The entire bottom
area of the pond has not been covered with wastes since the enlargement of
the pond. The filter backwash water was routed to a new disposal basin when
the expansion took place.

Use of the 1324-NA Percolation Pond for hazardous wastes was
discontinued by May 13, 1986, when the 1324-N Surface Impoundment was put
into service to treat the corrosive wastes. This facility (in operation
until November 8, 1988) received only nonradioactive dangerous waste
exhibiting corrosive characteristics produced during the regeneration of ion
exchange column resins in the 163-N Demineralization Plant. These wastes
were neutralized to a pH of between 4.0 and 11.0 and discharged to the
adjacent 1324-NA Percolation Pond.

The 1324-N Surface Impoundment is a rectangular-shaped pond (Figure 4)
with sloping sides. The impoundment was designed to contain a volume of
424,000 gal. Two 45-mil liners (Figure 5) were installed in the impoundment
along with a leak-detection system between the liners.

In 1988, the 1324-N Surface Impoundment ceased receiving discharges and
was rendered inoperative. It was replaced by an elementary neutralization
unit. The 1324-NA Percolation Pond is still in operation.

WASTE AND PROCESS INFORMATION

The discharges to the 1324-NA Percolation Pond, 1324-N Surface
Impoundment and the North and South Settling Ponds included effluents from
the 163-N Demineralization Plant cation and anion regeneration cycles,
fresh 163-N process and cooling waters, and filter backwash water wastes
from the 183-N Filtered Water Plant. The discharges from the 163-N
regeneration cycles exhibit the low and high pH characteristics of a
corrosive, dangerous waste. The waste exhibited no other dangerous waste
characteristics or criteria, and analysis indicated that it did not contain

8
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any listed hazardous wastes or dangerous waste sources (Ecology 1987). The
163-N process and cooling waters are not a dangerous waste prior to being
mixed with the regeneration wastes. The 183-N filter backwash effluent is
of neutral pH and contains low concentrations of several anion and cations.
The filter backwash waste did not exhibit any dangerous waste
characteristics or criteria, and analysis indicated that it did not contain
any listed dangerous wastes or dangerous waste sources (Ecology 1987).

From 1977 to 1983, effluent from the 163-N Demineralization Plant
cation and anion regeneration cycles were combined with process and cooling
waters from the 163-N Demineralization Plant and discharged into the North
and South Settling Ponds and then into the 1324-NA Percolation Pond.
Additionally, the filter backwash water wastes from the 183-N Filtered Water
Plant were discharged into the North and South Ponds. The solids in this
waste stream settled out and the liquid portion was discharged into the
1324-NA Percolation Pond.

Between 1983 and 1986, the North and South Settling Ponds were closed,
and the 183-N Filtered Water Plant effluent was discharged to another
facility. The South Pond was backfilled and the North Pond was eventually
replaced by the 1324-N Surface Impoundment. The 163-N Demineralization
Plant effluent was discharged directly to the 1324-NA Percolation Pond.

From 1986 to 1988, the 1324-N Surface Impoundment was used to
neutralize 163-N Demineralization Plant effluent prior to its discharge
into the 1324-NA Percolation Pond. Process and cooling waters from the
163-N Demineralization Plant were also discharged directly into the 1324-NA
Percolation Pond.

In 1988, the 1324-N Surface Impoundment was replaced by an elementary
neutralization unit. Effluent from this unit and processing and cooling
waters from the 163-N Demineralization Plant are discharged directly into
the 1324-NA Percolation Pond.

WASTE STREAM4S

A summary of the sources and quantities of discharges into the
1324-N/NA facility is presented in Table 1. Analyses of the effluents, in
the form of single-point readings, are included in the following tables.
These readings are believed to be typical of the waste stream and do not
represent the results of formal analysis of many readings taken over the
noted time periods. The quantities presented are nominal daily averages and
should not be used to determine total quantities over time. Daily
discharges may have ranged from about 35% to 400% of the nominal average.

163-N Demineralization Plant--Anion Regeneration

The 163-N Demineralization Plant uses four primary anion exchange units
and four secondary units to provide a source of high-quality demineralized
water for cooling needs at N Reactor. These columns are regenerated using
sodium hydroxide (NaOH) at a 4% dilution and then rinsed with filtered

12
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water. The 163-N process and cooling waters are combined with the waste
stream to lower the viscosity so it will flow through the piping system to
the ponds.

The anion regeneration cycle wastes have been analyzed, and the results
are contained in Table 2. The waste exhibits the high pH characteristics
(greater than or equal to 12.5) as defined in 40 CFR 261.22(a)(1) and
Washington Administration Code (WAC) 173-303-090 (6)(a)(i) and is a
corrosive, dangerous waste. This waste exhibited no other dangerous waste
characteristics or criteria and did not contain any discarded chemical
products or dangerous waste sources.

163-N Demineralization Plant--Cation Regeneration

The 163-N Demineralization Plant uses four primary cation exchange
units and four secondary units to provide a source of high-quality
demineralized water for cooling needs at N Reactor. These columns are
regenerated using 2 to 4% sulfuric acid (H2S04) and rinsed with filtered
water. The 163-N process and cooling waters are combined with the waste
stream to lower the viscosity so it will flow through the piping system to
the ponds.

The cation regeneration cycle wastes have been analyzed and the results
are contained in Table 3. The waste exhibits the low pH characteristic
(less than or equal to 2.0) as defined in 40 CFR 261.22(a)(1) and WAC 173-
303-090 (6)(a)(i) and is corrosive, dangerous waste. It also has been
analyzed for the characteristic of corrosivity according to 40 CFR
261.22(a)(2) and WAC 173-303-090 (6)(a)(ii); at pH of <3.5 standard units,
this waste will corrode SAE 1020 steel at a rate >0.250 in/yr at a
temperature of 550C. This waste exhibited no other dangerous waste
characteristics or criteria and did not contain any discarded chemical
products or dangerous waste sources.

183-N Filtered Water Plant--Filter Backwash Water

The filter backwash effluent from the 183-N Filtered Water Plant has
been analyzed, and the results are contained in Table 4. This waste stream
is of neutral pH and contains low concentrations of several anions and
cations. The filter backwash waste did not exhibit any dangerous waste
characteristics or criteria nor did it contain any discarded chemical
products or dangerous waste sources.

163-N Demineralization Plant--Process and Cooling Water

Process and cooling waters from the 163-N Demineralization Plant are
not dangerous waste prior to being mixed with the regeneration wastes. An
analysis of the discharge is presented in Appendix A.

14
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Table 2. 163-N Demineralization Plant Regeneration Effluent Waste Analysis,
Anion Regeneration Cycle (Samples Taken 1987).

Minimum Sample
Parameters Detection

Limit, ppm 1 2 3 Average

pH, std units -- 13.72 13.74 13.77 13.74
Conductivity, mho -- 62,000 60,000 70,000 64,000
Mercury 0.0001 0.00018 0.00013 0.00019 0.00017
Ethylene glycol 10 LD LO LD LD
Enhanced thiourea 0.2 LO LD LD LO
TOG 1 462 499 456 472

Cyanide 0.01 0.010 0.015 LD 0.013
Barium 0.6 LD LD LD LD
Cadmium 0.2 LD LO LD LO
Chromium I LD LD LD LD
Lead 0.2 LD LD LD LD
Silver 1 LD LD LD LD

Sodium 10 26,910 28,200 26,330 27,150
Nickel 1 LO LD LO LD
Copper 1 LD LD LD LD
Vanadium 0.5 LO LD LD LD
Antimony 10 LD LD LD LD
Aluminum 15 LD LD LD LO

Manganese 0.5 LD LD LO L
Magnesium 5 LD LO LD LD
Potassium 10 26.5 27.2 26.3 26.7
Iron 5 LD LD LD LD
Beryllium 0.5 LO LD LD LO
Osmium 30 LD LD LO L

Strontium 30 LD LD LD LD
Zinc 0.5 LO LD LD LD
Calcium 5 LD LO LD LD
Nitrate 0.5 1.0 1.4 0.9 1.1
Sulphate 0.5 30.9 30.6 30.6 30.7
Fluoride 0.5 LD LO LD LO

Chloride 0.5 2.5 2.3 2.3 2.4
Phosphate 1 LD LD LD L
Phosphorus pesticides 0.005 LD LD LD LD
Chlorinated pesticides 0.001 LD LD LO LO
Enhanced ABN list -- LD LD LO LD
Citrus Red 1 LD LD LD LD

Arsenic 0.2 LD LO LD LD
Ammonium ion 0.05 2.3 2.7 2.8 2.6
Coliform 2.2 LD LD LD LD
Selenium 0.002 LD LD LD LD
Thallium 0.4 LD LD LD LO
Enhanced VOA 10 26 28 26 27

LO = less than detectable.
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Table 3. 163-N Demineralization Plant Regeneration Effluent Waste Analysis,

Cation Regeneration Cycle (Samples Taken August 1985).

Minimum Sample
Parameters Detection

Limit, ppm 1 2 3 Average

pH, std units 10.894 0.936 0.922 0.917
Conductivity, mho 2 37,000 40,100 35,000 37,367
Mercury 0.0001 LD LD LD LD
Ethylene glycol 10 LO LO LD LfJ
Enhanced thiourea 0.2 LD LD LD LD
TOG 1 0.0013 0.0019 0.0018 0.0016

Cyanide 0.01 LD LD LO LD
Barium 0.006 0.030 0.023 0.020 0.024
Cadmium 0.002 0.003 0.002 0.003 0.003
Chromium 0.01 LD LO LD LO
Lead 0.03 LD LD LD LO
Silver 0.01 LD LD LD LD

Sodium 0.1 12.2 16.5 9.6 12.8
Nickel 0.01 LO LO LO LD
Copper 0.01 LO LD LD LD
Vanadium 0.005 0.025 0.027 0.020 0.024
Antimony 0.1 LD LO LD LD
Aluminum 0.15 0.725 0.842 0.655 0.741

Manganese 0.005 0.027 0.035 0.027 0.030
Potassium 0.1 12.2 15.5 14.8 14.2
Iron 0.5 1.1 1.2 1.0 1.1
Beryllium 0.005 LD LD LD LD
Osmium 0.3 LD LD LD LD
Strontium 0.3 1.3 1.4 1.2 1.3

Zinc 0.005 0.016 0.024 0.067 0.036
Calcium 0.05 282.6 347.4 324.9 318.3
Nitrate 0.5 1.0 0.5 0.8 0.8
Sulphate 0.5 2,310 4,271 2,952 3,201
Fluoride 0.5 LD LD LD LD
Chloride 0.5 2.0 1.8 1.9 1.9

Phosphate 1 LO LD LD LD
Phosphorus pesticides 0.005 LD LO LD LO
Chlorinated pesticides 0.001 LD LD LD L
Enhanced ABN list -- LD LD LD LD
Citrus Red 1 LD LD LD LD
Arsenic 0.005 LD LO LD LD

Ammonium ion 0.05 LD LD LD LD
Coliform 3 LD LD LD L
Selenium 0.005 LD LD LD LD
Thallium 0.01 LD LD LO LD
Enhanced VOA 10 26 28 26 27

LD = less than detectable.
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Table 4. 183-N Filtered Water Plant Backwash Effluent Analysis

(Samples Taken August 1985)

Minimum Sample

Paraeter j m 1 2 f 3 Average

pH, std units 1 7.08 7.65 7.64 7.46
Conductivity, mho 2 260 150 150 153
Mercury 0.001 LD LO LO LO
Ethylene glycol 10 LD LD LD LD
Enhanced thiourea 0.2 LD LD LD LD
TOC 1 0.00277 0.002185 0.002257 0.002404
Cyanide 0.01 LD LD LD LfJ
Barium 0.006 0.030 0.031 0.030 0.030
Cadmium 0.002 0.004 0.002 0.002 0.003
Chromium 0.01 LD LD LD LD
Lead 0.03 LD LD LD LO
Silver 0.01 LO L LD LO
Sodium 0.1 2.202 2.287 2.186 2.225
Nickel 0.01 LD LD LD L
Copper 0.01 LD LD LO LD
Vanadium 0.005 LD LO LD LO
Antimony 0.1 LD LD LD LD
Aluminum 0.15 0.392 0.389 0.376 0.386
Manganese 0.005 0.020 0.015 0.014 0.016
Potassium 0.1 0.799 0.814 0.762 0.792
Iron 0.5 LD LD LD LO
Beryllium 0.005 LD LD LO LO
Osmium 0.3 LD LD LD LO
Strontium 0.3 LD LD L LD
Zinc 0.005 LO LO LD LO
Calcium 0.05 17.340 17.720 17.020 17.360
Nitrate 0.5 0.789 0.500 0.500 0.596
Sulphate 0.5 18.900 20.980 19.110 19.663
Fluoride 0.5 LD LO LO LD
Chloride 0.5 2.846 2.671 2.901 2.806

Phosphate 1 LD LD LO L
Phosphorus pesticides 0.005 LD LD LD LD
Chlorinated pesticides 0.001 LD LD LD LO
Enhanced ABN list -- LO LD LD LD
Citrus Red 1 LD LD LD LO
Arsenic 0.005 LD LD LD LD
Ammonium ion 0.05 LD LO LD LD
Coliform 3 0.240 2.400 2.400 1.680
Selenium 0.005 LD LO LD LfJ
Thallium 0.01 LD LD LO LD
Enhanced VOA 10 -- 0.024 0.025 0.025

LO = less than detectable.

17



WHC-SD-EN-AP-008, REV. 0

1324-N Surface Impoundment Discharge

The caustic wastes from a regeneration of the anion exchange column
resins were generally neutralized in 1324-N by the addition of the acidic
wastes from one or more regenerations of the cation column resins. Acid
wastes from cation column resin regenerations were thus similarly
neutralized by the addition of caustic anion column resin regeneration
wastes. Minimal sulfuric acid (H?S0 4) or sodium hydroxide (NaOH) were
added if needed to bring the pH within the 4.0 to 11.0 range. An analysis
of the discharge to 1324-NA is presented in Appendix A.

CHEMICAL HAZARDS SUM WRY

During the operating life of these facilities, wastes outside the pH
range of 4.0 to 1.0 have been discharged into the settling ponds or the
percolation pond. Any adverse consequences of the caustic and acidic
effluent were expected to be reduced by three processes:
(1) coneutralization, (2) dilution, and (3) soil-chemical reactions. Since
1986, when the 1324-N Surface Impoundment began operation, no wastes were
discharged to 1324-NA that were outside of acceptable pH range. The
discharge to the 1324-NA Percolation Pond from the 1324-N Surface
Impoundment and 163-N process and cooling water effluent were analyzed
quarterly during 1988. The results of the analysis are summarized in
Appendix A. Consequently, no chemical hazards are expected to be
encountered. However, a site health and safety plan will be prepared and
approved prior to initiating work.

FIELD SAMPLING INFORMATION

This sampling plan establishes the field work that will characterize
the 1324-N/NA Site with respect to dangerous wastes or dangerous waste
sources, dangerous waste characteristics, or criteria as defined in WAG 173-
303. The documentation available indicates that the only discharge of
concern is corrosive waste as defined in WAC 173-303. However, a general
sampling program will be conducted to determine if any discarded chemical
products or dangerous wastes are present. These sampling efforts will be
limited to background sampling, the soils at 1324-N Surface Impoundment and
North Settling Pond, 1324-NA Percolation Pond and the South Settling Pond,
and the 1324-N Surface Impoundment interliner fill material. Information
gained from this sampling activity will be used to guide further
characterization efforts, to provide the basis for determining cleanup
methods, and to determine closure plans for the site.

Sampling objectives addressed in this section are based on the sampling
plan development information contained in SW-846 (EPA 1986) and other EPA
guidance manuals and technical documents (DeVera et al. 1980; Mason 1983;

18
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Barth and Mason 1984; EPA 1983; Ford et al . 1984; Ford and Torina 1985).
The following sampling objectives are established to characterize the 1324-
N/NA facility:

e Ascertain background concentrations for hazardous waste
constituents.

9 Ascertain the presence of corrosive waste

* Ascertain whether or not the soils are contaminated by other
hazardous waste constituents.

e Provide data and information for input to development of closure
plans for this site.

WORK PLAN

PHASE I: WATER SAMPLING

Effluents were sampled in 1985, 1987, and 1988, and the results are
presented in Tables 2, 3, 4 and Appendix A. The effluents did not contain
any discarded chemical products or dangerous waste sources but, at various
times, did exhibit high and low pH characteristics and as such were
corrosive, dangerous wastes. No additional water samples are planned as
part of this activity.

PHASE II: SOIL SAMPLING

There are three distinct facilities at the 1324-N/NA facility
(Table 1), and a unique plan is developed for each one. The background and
1324-N sampling are to be completed in FY 1989. The results from sampling
at one facility may suggest revisions in the proposed sampling for the other
facilities or aid in interpreting the results from the other facilities.
The entire site is similar, so one set of samples will be used to determine
background values. Sampling is to be conducted in accordance with
characterization and procedure documents listed in Appendix B.

1324-NA Percolation Pond

The 1324-NA Percolation Pond was operated as a pond 80- by 270- by
10-ft deep from 1977 to 1983. In 1983, it was enlarged to approximately
175- by 270-ft in area and deepened to 12 ft. The eastern portion of the
pond is built up so that it is not covered with effluent during normal
operations. The western portion of the pond has been dredged on at least
one occasion and the material redistributed.
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A sampling program has been prepared for 1324-NA which treats the
original pond area (western) as a separate entity from the enlarged area
(eastern). Treating these as separate areas reflects the different
histories of the two sections. The western portion has a long history of
percolation use (since 1977) and has had material removed by dredging. The
eastern portion has had limited use for percolation.

Eight sampling locations will be randomly selected in both the eastern
and western portions of the pond (Appendix C), for a total of 16 locations.
The western portion of the pond will be further divided into north and south
ends, with four sampling locations in both. This stratification reflects
the different histories of the two pond segments. Both segments had a
similar history until 1986, when 1324-N was put into operation, and its
effluent entered the north end. At that time, no effluent was directly
input to the south end. In 1987, the pond was dredged, creating a small dam
mid-pond. This held effluent in the north end for a brief period, allowing
some settling to take place.

Random sample sites will be selected using the following protocol:

* A grid system will be established over the area of each portion of
the pond.

e A scale interval in feet will be established along each axis of
the grid.

9 Two random numbers (X, Y coordinates) will be drawn from a random
numbers table. The point of intersection will be the location of
the sample site. (If a given coordinate is beyond the appropriate
axis, a second number will be selected).

s The actual soil sampling site will be located in the field.

Samples will be taken at each of the 16 specified locations (eight from
both the eastern and western portions). Two duplicate samples will be
selected at random, making a total of 18 samples. Samples will be
collected from a 3 ft interval, at a depth of 0 to 3 ft. Additional
samples could be collected from greater depths at a later time if warranted.

Previous experience with the soils in the 100 Area suggests the upper
levels (20 ft) may contain a high percentage of boulders and cobble. If
this is the case, it may be difficult to collect samples at the selected
sites. Because the 1324-NA Percolation Pond has been excavated to a depth
of 10 to 12 ft, sampling may begin at a depth where the boulders and cobble
do not represent a problem. Each sampling location will consist of a 3ft
square. The sampling location within the square shall be determined by
quartering the square, assigning the numbers 1 to 4 to the quarters, and
randomly selecting the quarter to be tested. To ensure that sufficient
samples are collected, the following sampling methods and equipment shall be
used in sequence if needed: (1) thief, (2) trier, (3) auger, and (4) scoop
and shovel.
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Before abandoning one sampling method and selecting the next one on the
list, a second location should be selected (within the quarter) and the
method repeated. If it is necessary to move to a new quarter, it should be
randomly selected (Appendix C).

1324-N Surface Impoundment

The North Settling Pond was operated as a 50- by 110- by 10-ft deep
pond during the period 1977-1983. During this period, the pond was
frequently dredged and material removed. In 1986, the 1324-N Surface
Impoundment went into operation at the North Settling Pond Site. The
1324-N was 75- by 140- by 15-ft deep, and as such, much of the base material
from the North Pond was removed during construction. The 1324-N was lined
with two liners, separated by 6 in. of sand and placed on a 6 in. sand base
(Figure 5). A leak detection system was installed between the liners. The
1324-N Surface Impoundment was closed in 1988 and steps are being taken to
remove piping for sampling access in accordance with the Part B Permit
Application (DOE 1986) and other guidance documents.

Eight sampling locations will be selected at random in the flat base
area of the 1324-N Surface Impoundment (Appendix C).

There is no record of liner leakage since the start of the 1324-N
operations in 1986. Soil contamination, if present, probably occured from
1977 to 1983, when the site was the North Settling Pond. The 1324-N Surface
Impoundment overlays the North Pond, but is slightly greater in area.
Samples will be collected only from the area of overlap. Random methods
will be used to determine sample locations using the following protocol:

* A grid system will be established over the base area of the
surface impoundment.

* A scale interval in feet will be established along each axis of
the grid.

* Two random numbers (X, Y coordinates) will be drawn from a random
numbers table. The point of intersection will be the location of
the sample site. (If a given coordinate is beyond the appropriate
axis, a second number will be selected).

* The actual sampling site will be located in the field.

Three samples will be taken at each of the eight selected locations.
Four duplicate samples will be selected at random, making a total of 28
samples. The first sample at each location shall be taken from the 6 in.
sand layer between the two liners. The second sample will be taken from the
0 to 1 ft interval below the liner. The remaining sample will be collected
between 1 ft and 3 ft below the bottom liner. Additional samples could be
collected from greater depths at a later time if warranted.
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Previous experience with the 100 Area soils indicates that they may be
difficult to sample because of boulders and cobble in the upper levels. The
1324-N area has been excavated to a depth of 15 ft, so sampling may be at a
depth below the bulk of the boulders and cobble. Each sampling location is
to consist of a 3 ft square. The sampling location within the square shall
be determined by quartering the square, assigning the numbers 1 to 4 to the
quarters, and randomly selecting the quarter to be tested. To ensure that
sufficient samples are collected, the following sampling methods and
equipment shall be used in sequence as needed: (1) thief, (2) trier, (3)
auger, and (4) scoop and shovel.

Before abandoning one sampling method and selecting the next one on the
list, a second location should be selected (within the quarter) and the
method repeated. If it is necessary to move to a new quarter, it should be
randomly selected (Appendix C).

South Settling Pond

The South Settling Pond was operated as a 50- by 110- by 10-ft deep
pond during the period 1977-1983. During that time, the pond was
frequently dredged and material removed. In 1983, the pond was taken out
of service and backfilled with clean soil.

Previous experience in the 100 Area indicates that the soil may be
difficult to sample because of boulders and cobble in the upper levels. The
South Pond backfill consisted of the same soil and probably would represent
the same degree of sampling difficulty as undisturbed soil. At this
location, it is necessary to first penetrate the 10 ft of backfill to reach
the sampling horizon. Samples are then taken over the next several feet for
characterization.

Because of the anticipated difficulty in sampling, a trench shall be
excavated to the 10 ft level. The trench shall be centered over the pond
site. The sampling area will be approximately 24 ft long and have a 3 ft
working width. It will be divided into eight squares, 3 ft on a side
(Appendix C). Each square consists of a sampling location. The sampling
locations within each square shall be determined by quartering the square,
assigning the numbers 1 to 4 to the quarters, and randomly selecting the
quarter to be tested.

One sample will be taken at each of the eight selected locations. One
duplicate sample will be selected at random making a total of nine samples.
Samples at each location will be collected from the 0 to 3 ft interval below
the bottom of the trench. To ensure that sufficient samples are collected,
the following sampling methods and equipment shall be used in sequence as
needed: (1) thief, (2) trier, (3) auger, and (4) scoop and shovel.

Before abandoning one sampling method and selecting the next one on the
list, a second location should be selected (within the quarter) and the
method repeated. If it is necessary to move to a new quarter, it should be
randomly selected (Appendix C).
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Background Samples

Background soil samples will be collected to establish baseline values
for concentrations of hazardous waste constituents of concern. A minimum of
five samples shall be collected from the soil at an approximate depth of 10
ft. Additionally, one duplicate sample will be selected at random. Because
samples are to be collected at a depth of 10 ft below the surface, a trench
will be excavated to provide access to the sampling horizon. The samples
shall1 be taken at a 1 ft depth, below the trench level . Background
locations shall be surveyed and documented after samples have been taken.

Previous experience with the 100 Area soils indicate that they may be
difficult to sample because of boulders and cobble. The trench will be
excavated to a depth of 10 ft and may be at a depth below the bulk of the
boulders and cobble. Each sampling location is to consist of a 3 ft square.
The sampling location within the square shall be determined by quartering
the square, assigning the numbers 1 to 4 to the quarters, and randomly
selecting the quarter to be tested (Appendix C). To ensure that sufficient
samples are taken, the following sampling methods and equipment shall be
used in sequence as needed: (1) thief, (2) trier, (3) auger, and (4) scoop
and shovel.

Before abandoning one sampling method and selecting the next one on the
list, a second location should be selected (within the quarter) and the
method repeated. If it is necessary to move to a new quarter, it should be
randomly selected (Appendix C).

Background samples will be taken from areas nearby the 1324-N/NA
facility but not so close that they could be affected by past operations or
by activity from other facilities. Additionally, samples will be taken from
similar geologic strata and at depths similar to the strata and depths (mean
sea level) of the 1324-N/NA facility. These samples will be compared with
those taken from the 1324-N/NA facility.

The geology of the 100-N Area is summarized in the 1324-NA Percolation
Pond Closure Plan (DOE 1987). A generalized geologic column of the 100-N
Area is shown in Figure 6. The interval of interest (10 to 25 ft) is in the
Hanford Formation and consists of thinly, interbedded sediments (sand, silt
and gravel up to boulder size). Conditions similar to the generalized
column are found at the 1324-N/NA facility. Figure 7 is an as-built diagram
from the construction of Groundwater Monitoring Well 199-N-61 which is
located adjacent to the 1324-NA pond (Figure 3).

Given the present use of land in the 100-N Area, the best location to
use for the collection of background samples will be to the south of the
1324-N/NA facility. The specific locations will need to be selected in the
field using the following protocol:

* Identify a location which shows no evidence of prior use or
disturbance which would penetrate below 10 ft.

* Excavate the trench.
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GENERALIZED GEOLOGIC COLUMN
FOR WELLS N-35 THROUGH N-4S

0
MOSTLY FINE BROWN SAND.
SOME PEBBLES, COBBLES

...... AND BOULDERS

THINLY INTERBEDDED: ER
COARSE TO VERY FINE

20_ BLACX SAND. SILT.
20 GRANULES, PEBBLES-

COBBLES. AND A
.77 FEW BOULDERS

...... .. ... 30 TINLY iNTERBEDDED: VERY

Q ....... .*.* 40 CASTOVRFIESAND.

HANFORD(MOSTLY FINE TO VERY FINE),
FORMTIO AND SILT, SOME GRANULES.

...... .... PEBBLES AND COBBLES.

RINGOLD HANFORD IS BASALT RICH.

FORMATION RINGOLO IS QUARTZ RICH.
....... 50 TOP OF RINGOLD IS MAINLY

~ PEBBLES AND COBBLES.

- - --- H 20 TABLE

60

- INTERSEDDED; PE3BLES
* ~ --- COBBLES. GRANULES. AND

~* .. : -~SOME VERY COARSE TO
VERY FINE BLACK AND

- 0- WHITE SAND AND SILT.

~ 70

- 75

Figure 6. Generalized Geologic Column of the 100-N Area
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* Survey in the sample locations.

* Survey in the trench location.

PHASE III: ADDITIONAL SAMPLING

If no hazardous materials are found in levels of concern as a result of
Phase II sampling or if the site is determined to have been adequately
characterized by Phase I and II efforts, then no further soil and sediment
characterization is anticipated. However, there are several situations
that would require additional sampling. These include the following:

* Highly variable sample results, requiring additional sample points
to establish acceptable statistical confidence

* Unanticipated results, requiring additional sampling to provide an
expl anation.

Phase III and any subsequent soil/sediment sampling will be planned in
response to specific situations or to answer specific questions. Because
of the specific nature of this sampling, specifying plans prior to analysis
of data resulting from earlier sampling efforts is impossible. An addendum
to this sampling plan will be prepared for Phase III sampling.

ANALYTICAL CONSTITUENTS

The constsituents of the effluent streams have been evaluated for
potential concern according to the following criteria:

* Were present in the effluent streams (Tables 2, 3, 4 and Appendix
A) at greater than detection levels

a Were listed under WAC 173-303-081, "Discarded Chemical Products"
or WAC 173-303-082, nDangerous Waste Sources"

# Were listed under WAC 173-303-090, "Dangerous Waste
Characteri stics"

@ Were listed under WAC 173-303-084, "Dangerous Waste Mixtures" or
WAC 173-303-101 through 103, "Toxic Dangerous Wastes," "Persistent
Dangerous Wastes," and "Carcinogenic Dangerous Wastes"

* Were listed under 40 CFR 265.92(b)(2) and (3) Subpart F,
"Groundwater Quality and Groundwater Contaminants"

* Were listed under 40 CFR 265, Appendix III, "Drinking Water
Quality."
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The constituents for which tests will be made during Phase Il are
listed in column 7 of Table 5, along with the guidance used to include them
in the table. Some laboratory test procedures treat constituents as a group
and may provide (at no additional cost) analytical results for a larger list
of constituents than identified in Table 5. These results shall be included
in the analyses report.

REPORTING

All data collected will be analyzed and tabulated for evaluation using
the methods described in SW-846 and other guidance documents (Barth and
Mason 1984; EPA 1986). Actual values received from the laboratory will be
presented in an appendix to the site closure plan.

Within 20 d after the last sample values have been received from the
analytical laboratory, they will be issued by means of an Engineering Data
Transmittal.

Within 180 d after the last sample values have been received from the
analytical laboratory, an interim report will be issued covering findings to
date. The interim report will provide soil characterization data needed to
prepare the closure plan. This will include actual sample locations,
numbers of samples, and specific methods used for collection. Data received
from the laboratory will be reviewed, analyzed, and summarized
statistically. A discussion of the laboratory quality assurance activities
will be included.

SAMPLING EQUIPMENT AND PROCEDURES

GENERAL PROTOCOL FOR FIELD ACTIVITY

The following procedures will apply each time personnel make a site
entry:

# One of the persons entering the site will be designated to be in
charge.

* No personnel will be at the site without a designated "Buddy."

* Personal Protective Equipment will be worn as specified. Approved
deviations will be entered in the field logbook and signed by the
Field Team Leader (Cognizant Engineer) and the Site Safety
Officer.

e Field work will be planned prior to site entry.
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Table 5. Table of Analytical Constituents

CONSTITUENTS 1 2 3 4 5 6 7

aluminum X*
ammonium X X X
barium X X X X X X
cadmium X X X X X X
calcium X*
chloride X X X X
chromium X X X X X X
copper X*
cyanide X X X X X
fluoride X X X X
gamma scan X
gross alpha X X
iron X X X X
magnesium X*
manganese X X X X
mercury X X X X X X X
morpholine X X X
nitrate X X X X
pH X X X X
potassium X*
selenium X X X X X X
semivolatile X X X X

organics
sodium X X X X
strontium X*
sulfate X X X X
total organic X X X X X X

carbons
total organic X X X X X X

hal ides
vanadium X*
volatile organic X X X X X

analysis*
zinc X

Column 1: Present at greater than detection levels in Tables 2, 3, 4,
and Appendix A.

Column 2: Listed under WAC 173-303-081 or 082. (WAC 173-303-9903,
9904).

Column 3: Designated by the characteristics of WAC 173-303-090.
Column 4: Designated by WAC 173-303-084 or -101 through -103.
Column 5: Designated by WAC 173-303-140 (WAG 173-303-9905).
Column 6: Designated by 40 CFR 265.92(b)(2) Subpart F, 40 CFR 265,

Appendix III or 40 CFR 265.92 (b)(3) Subpart F.
Column 7: Analytes to be tested for.
* These constituents are listed because they are analyzed for during the

testing for other metals using EPA testing method SW-846, No. 1310 (EPA
1986).
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9 Equipment needed for work will be inventoried and inspected prior
to site visit to assure that all is present and in operable
condition.

* Special attention shall be paid to the potential corrosive
characteristics of the soil and liquids that are present at the
site.

* Prior to sampling, the lab will be contacted and its capacity for
analysis will be confirmed. This will avoid samples being stored
for long periods at the lab.

e Samples will not be taken unless they can be transported to the
testing lab within 24 hours for analysis initiated within an
appropriate time interval.

CARE OF SAMPLES

Sample Containers

Containers for hazardous waste samples shall be chosen based on their
compatibility with the waste, their resistance to leaking or breakage, their
ability to seal tightly, and the required volume for an optimum sample in
accordance with EII 5.2, Revision 0 (WHC 1988). Sampling equipment that may
come in contact with samples will be made of stainless steel where
practical. However, other appropriate materials may be used. Containers
for collecting and storing hazardous waste samples are generally made of
either high-density plastic or borosilicate glass. The containers shall
have tight, screw-type lids with teflon or plastic liners for glass bottles.
The 300 series I chem containers were selected for this sampling activity.

Storage of Samples

Once a sample has been collected, various steps may be required to
preserve the chemical and physical integrity of the sample. The method of
sample preservation may vary according to sample type and parameter to be
analyzed. Preservation and storage requirements should be in accordance
with ElI 5.2, Revision 0 (WHC 1988).

Samples collected from radiation zones are required to be checked by a
Radiation Protection Technologist (RPT) and labeled according to the
Radiation Work Permit (RWP) for the site.

Contamination Prevention

Prior to sampling each day, and between each sample if necessary,
reused equipment that contacts the sample will be decontaminated. Cross
contamination will be prevented by the use of disposable sampling sleeves
or by using cleaned equipment whenever possible.
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Sampling Equipment

Sample collection may be accomplished by any of four techniques,
depending upon soil conditions. The choice of equipment will depend upon
the presence of boulders or cobble in the soil and upon soil moisture. The
following equipment will be used in sequence as needed: (1) thief, (2)
trier, (3) auger, and (4) scoop and shovel.

A description of this equipment and procedures for use is provided in
EII 5.2, Revision 0 (WHC 1988).

A list of the site equipment is included as part of the Site Health and
Safety Plan (Appendix 0).

DECONTAMINATION

Personnel Decontamination Procedures

A decontamination area will be established near the control station
and upwind of sampling activity whenever possible. "Level 0" personnel
decontamination has three stations. At Station 1, personnel deposit
equipment used onsite (tools, sampling devices and containers, monitoring
instruments, radios, clipboards, etc.) on plastic drop cloths. Segregation
at the top reduces the probability of cross-contamination. At Station 2,
personnel remove outer boots and gloves and deposit them in a container with
a plastic liner. At Station 3, personnel remove boots, chemical-resistant
splash suit, and inner gloves and deposit them in separate containers lined
with plastic.

Equipment Decontamination

Extreme care is necessary in field sampling to ensure no
cross-contamination of samples by sampling equipment. To prevent this
source of contamination, freshly cleaned or disposable sampling tools will
be used. When equipment must be reused in the field, it will be cleaned as
thoroughly as practical. For this purpose, stringent laboratory cleaning
procedures have been modified for field conditions. Equipment
decontamination procedures will comply with the ElI 5.2, Revision 0
(WHC 1988). A field decontamination station will be established in the
field after evaluating site and weather conditions.

Sampling Container Decontamination Procedures

After analysis, sample containers will be disposed of. Containers are
purchased precleaned from the factory and kept under strict chain-of-
custody to preserve the integrity of the samples from collection through
disposal.

30



WHC-SD-EN-AP-008, REV. 0

Disposal Procedures, Onsite

Excess sample material may be replaced in approximate site of origin.
Wash water will be tested with pH paper, and if within acceptable limits,
(pH 4.0 to 11.0) will be disposed of at the site. Nothing else transported
to the site will be disposed of on site.

Disposal Procedures, Offsite

All nonradioactive hazardous waste disposal will be in accordance with
EII 4.1, Revision 0 (WHC 1988). Articles such as protective clothing that
have been soiled with potentially contaminated materials will be temporarily
placed in plastic-lined containers. These containers will be stored in a
designated area at the hazardous waste site until the media (soil, sludge)
is tested for hazardous wastes. If the contaminants are found to be
hazardous, arrangements will be made for proper disposal offsite. If they
are discovered to be nonhazardous, materials will be laundered or disposed
according to onsite procedures.

Containers for temporary storage will be properly marked as hazardous
waste. Three containers will be used and labeled as: Reusable Clothing
(for laundy), Disposable Articles, or Contaminated Equipment.

FIELD AND SAMPLE-HANDLING QUALITY ASSURANCE/QUALITY CONTROL

A vital part of any sampling and analysis plan for characterization
requires the assurance that all the information and data associated with
each sample are accurate and verifiable. The types of records and
documentation required to provide traceability for all samples are
summarized below.

SAMPLE PLAN MODIFICATIONS

Under field conditions, the optimal aspects of preliminary sample
design are often not achievable. Factors influencing these efforts can be
equipment malfunction or breakdown, weather conditions, improper equipment,
soil conditions, physical barriers to coring equipment, and overly
optimistic evaluation of capabilities at sites with no previous history of
hazardous waste characterization. Due to unforseen field conditions,
modifications to the planned activity may be necessary as decided by the
Field Team Leader (Cognizant Engineer). When conditions are encountered
that require modifications in the field, it will be done in accordance with
ElI 5.2, Revision 0 and EII 1.4 (WHC 1988).
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FIELD LOGBOOK

The Field Team Leader (Cognizant Engineer) will maintain an official
logbook during the characterization effort in accordance with ElI 1.5,
Revision 0 (WHC 1988). The book should be bound, preferably with
consecutively numbered pages. All information pertinent to the sampling
must be recorded in the logbook in a legible fashion, with indelible ink.
All prefield activities, such as equipment checkout, calibration, and
container storage and preparation shall be documented in the Field Logbook.

Each day's activities or separate sampling episodes must be signed by
the Field Team Leader (Cognizant Engineer). The Project Team Leader
(Cognizant Manager) will review and sign the Field Logbook routinely, and
will sign each day (or as soon as possible) when major deviations from the
approved characterization plan occur. The logbook should be protected,
kept in a safe file or other repository, and kept as a permanent record.
The following are types of information that must be included:

* Site map, sketch, drawing, or other definitive site description

e Locations of all sampling points, including reference points and
scale

* Sample method, equipment and containers used

e Date and time of collection

* Collector's name

e Number, type, volume of samples taken

# Identification number for each sample

a Field observation (weather conditions--temperature, wind,
humidity, etc.)

9 General geotechnical and physical description (wetness,
appearance, etc.) of samples

9 Laboratory of destination

a Field measurements (if any)

* Signature of recording personnel.

Additional items that may be included as warranted are as follows:

* Name and address of field contact

* Producer of waste

a Type of process
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* Type of waste

* Type/purpose of sampling

* Suspected waste concentrations

a Sample distribution and transportation method

9 Photographs of site for field conditions and site location
yenification

* Other pertinent information.

SAMPLE BLANKS AND DUPLICATE SAMPLES

Sample blanks will be used in accordance with the latest version of
SW-846 (EPA 1986). One equipment blank and field blank shall be analyzed
with every 20 samples, for each sampling activity (i.e., background, 1324-N,
1324-NA, and south pond). One trip blank shall be analyzed for each 20
trips for each samping activity.

Equipment Blank--Usually an organic or aqueous solution of known
composition that is as free of analyte as possible and is transported to
the site, opened in the field, and poured over or through the sample
collection device, collected in a sample container, and returned to the
laboratory. This serves as a check on sampling device cleanliness.

Field Blank--Usually an organic or aqueous solution of known composition
that is as free of analyte as possible and is transferred from one vessel to
another at the sampling site and preserved with the appropriate reagents.
This serves as a check on reagent and environmental contamination.

Trip Blank--Usually an organic or aqueous solution of known composition
that is as free of analyte as possible and is transported to the sampling
site and returned to the laboratory without being opened. This serves as a
check on sample contamination originating from sample transport, shipping,
and from the site conditions.

Duplicate Samples--A minimum of one duplicate sample shall be collected for
each sampling activity. Additional duplicate samples (for statistical
analysis) are specified in the workplan section.

SAMPLE LABELS

Labels shall be attached to each sample to prevent misidentification.
They may be stick-on paper labels or tags and should be affixed to the
proper sample containers prior to, or at the time of, collection. All
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information should be filled out at the time of collection. Indelible ink
should be used. Samples may be double-bagged with the label in the outer
bag. Each label should contain at least the following information:

* Site contractor (Field Team Leader's Name)

* Date and time collected

* Sample and logbook number

An example is provided in Figure 8.

SAMPLE SEALS

Sample seals should be used to prevent or detect preanalyses sample
tampering. They should be applied to the sample containers before leaving
the sample location, and in a manner that requires breaking of the seal in
order to open the container.

CHAIN-OF-CUSTODY RECORD

To ensure the integrity of the samples from collection through analyses
and to final disposition, documentation ElI 5.1, Revision 0 (WHC 1988) is
necessary to trace possession and handling. This documentation generally
takes the form of a record providing a history of persons having custody of
the sample. Custody includes situations where the sample is:

# In person's physical possession

* In view of person

* Secured by individual so tampering is impossible

e Placed in an area restricted to authorized personnel only.

SAMPLE ANALYSIS REQUEST

The sample analysis request form (ElI 5.1, Revision 1, WHC 1988)
accompanies the samples to the laboratory and designates the analyses to be
performed on each sample. It also provides a check to ensure that all
samples have been received and that correlation between sample analysis and
sample numbers is finalized and complete. A reminder will be provided with
sample analysis requests to assure that the analytical laboratory recognizes
critical holding time deadlines.
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WESTINGHOUSE HANFORD COMPANY
Process Chemn. & Engr. Lab.

MO-037/200-W, Richland, WA 99352

Person Collecting Sample:_________________

Sample No.:_______________________

Date Collected:_________ Time:_________

Place Collected:____________________

Figure 8. Example of General Sample Label
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SAMPLING ASSURANCE FORM

The Cognizant Engineer will be responsible for assuring that samples
are taken in the proper location, that sample containers are properly
labeled, and that samples are properly cared for. One person will be
identified by the team leader to assure proper sampling procedure and to
safeguard against sampling error. This person will confirm proper sampling
procedure and certify by initialing the Checklist shown in Figure 9.

SAMPLE DISPOSAL

After all analyses have been completed as requested, reports shall be
reviewed for anomalous data. Requests for reanalysis or data checks should
be made as soon as possible. At the certified completion of all analyses,
the samples shall be disposed of or archived in accordance with existing
procedures. In no case shall the samples be held longer than 3 yr, unless
specifically designated.

LABORATORY PROCEDURES! INFORMATION

ANALYTICAL PROCEDURES/QUALITY ASSURANCE

All laboratory work aspects are to be covered by procedures and by
quality assurance and quality control manuals. Table 6 summarizes the list
of constituents for analysis and identifies the associated analytical
method. The latest available SW-846 methods will be used; however, where
SW-846 does not provide sufficient information to analyze for a particular
constituent, another standard method will be used (EPA 1986).

LABORATORY RECEIPTS AND SAMPLE LOGGING

In the laboratory, a sample custodian will be assigned to receive the
samples. Upon receipt of a sample, the custodian will inspect the condi-
tion of the sample and the sample seal; reconcile the information on the
sample label against that on the chain-of-custody record; assign a
laboratory number; log in the sample in the laboratory logbook; store the
sample in a secured sample storage room or cabinet, under appropriate
environmental conditions; and report missing or damaged samples
immedi ately.

PERSONNEL TRAINING

The primary concern of Westinghouse Hanford Company and field personnel
during sampling activity is the health and safety of sampling personnel.
One mechanism to ensure this is to prevent access to a hazardous waste site

36



WHC-SD-EN-AP-008, REV. 0

SAMPLING ASSURANCE CHECKLIST

Sample Number #__ #_ #_#

Sample number
correct in logbook ___ ___ ___

Sample location
correct in logbook ___

Tools properly
cleaned before use ____ __ _ ____ ___

Sample containers
properly sealed
and labeled____ ___ __ __ ___

Chai n-or-Custody
form filled out____ ___ ____ ___

Request for Analysis
form filled out____ ___ ____ ___

Sample placed
immediately in
cooler with ice____ ___ ____ ___

Signature Date

Figure 9--- Sampling Assurance Checklist
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Table 6. U.S. Environmental Protection Agency Testing Methods

Envi ronmiental
Analysis Analytes Determined Protection Agency

Method Numbera

gross alpha alpha emitters (TRU) EPA 680/4-75-001

metals b SW-846, No. 1310

mercury mercury SW-846, No. 7470

ammonium NH4 + ASTM 01426

anions ClV, F-, NOX-, S04--, ion chromatography

P04---

TOC total organic carbon SW-846, No. 9060

TOH total organic halides SW-846, No. 9020

volatile organics (53 organics) SW-846, No. 8240

semivolatile organics SW-846, No. 8270

morpholime morpholine

cyanide CN- SW-846, No. 9010

pH SW-846, No. 9045

a When EPA methods are not available, techniques from Standard Methods
(16th edition) will be used whenever possible.

b Aluminum, silver, barium, beryllium, calcium, cadmium, chromium,
copper, iron, potassium, magnesium, manganese, sodium, nickel, lead,
antimony, tin, strontium, vanadium, and zinc.
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by unessential or unqualified individuals. Formal training requirements
are established in EII 1.7, Revision 0 (WHC 1988). Additional requirements
include:

* Annual physical

# Three days on-the-job training under the supervision of an
experienced person before full responsibilities may be assumed

* First aid training desirable but not mandatory for work on the
Hanford Site

o All personnel collecting and handling samples on the hazardous
waste site must have read the site characterization plan (this
document) and submit documentation to the Cognizant Manager
certifying understanding.

Training requirements are documented on the Personal Safety Data Sheet,
found at the back of the Health and Safety Plan (Appendix 0).
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APPENDIX A

During 1988, the liquid effluent to the 1324-NA Percolation Pond was
tested on a quarterly basis. These results are summarized in Table A-i,
Table A-2, and Table A-3. Table A-i reports those constituents which
exceeded the Minimum Detection Limits in at least one of the analyses for
the effluent from the 1324-N Surface Impoundment to the 1324-NA Percolation
Pond. Table A-2 reports similar information for the effluent of 163-N
Process and Cooling Water to the 1324-NA Percolation Pond. Table A-3 is a
complete listing of the September 1988 analysis of the 163-N effluent,
showing the total list of constituents for which tests were performed.

The engineering information in this appendix was provided by Defense
Waste Engineering.
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c. 
-, Z 

c.- --: e

-F&~ e 8 A. 1--a Ju-ne 198 Secs

Aluminum P/rn oLi LD 0.0e-4
n/r nD 0.03 0.055 0.097

Baim p/r 0.0652 0.036 M
Ccimp/rn 50 .000 18.000 33.000 240.000

Caloide p/rn 22.000 1.900 4.000 14.000

Chor~or~p/rn LD LD 012LD

C hlprofo "" p/rn 0.010 LD LD 0 .024

Flordep/rn 4.700 2.0

Fl-uoride p/rn 2.500 0.150o 0 .350 1.100

FI -,aron d p/r 0.270 . 0.039 0 .057 0.290

Iagne ~ P/= 12.000 3.00 7 .500 53 .000

Manganese p/rn004L .1 0.03i

Mercury p/rn LD LD LD 0.0001D

Mor-pholifle p/rn LD LD 0.020L

Nitrae p/rn 5.200 0. 650 LD 7.100

Potassium p/rn 2.400 0.600 1.200 74.000

Sodium p/rn 1200.000 74.000 65.000 64.000

Strontium p/rn 0.240 0.085 0.130 100

Su~ ep/rn 2400.O000 150.000 150.000 2000.000

Toftl Oranc Carbon p/rn 5.500 LD 2.100 3.200

Total organic Halidepr .9 .3 .6 0.007

Vanadium p/rn LD LD LD 0.047

Zinc p/rn 0.044 0.013004010

.Aable A-! Analysis o0Ele rr 32-It 34N
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Cc ns ti4tuent Un, 4 z3 Result "Re sul1t Result Resul,;It
Mar. 1988 Mar. 1988 'May l1-188 Se;t . 19t88

Aceton~e pr ) L D LD 0.05

A r i.-rn -,1/4 ,a LD LD 0. 058 L D

5arium. p/r 0.029 0.01 0.034 LD .0
Calcium p/rn 2i.000 17I.000 1a. 000100

Chloride P/rn 1.1200 J. 2 0 2. 12 00 LD

lr a arrn P/rn 0.0010 0. 007 0 .0*201 0. 021

Fluo r ide p/rn 0.100 0.150c 0.15 0.043-

"A.a. e si U.-I P/M 5 .C00 4.100 4.400i 0 .230

pa.ans n/ LD LD 0 71 .D

MornhociI p)/r LID U?0 9LD

Potassium p/rn 0 .732-0 o.550 0 .600 LD

SoimP/rn2.0 1.600 2.3(,0 2.300
S t rontiJum p/mn 0 .100 0.0880.7

Sulfate p/rn 19.000 17.000 2*3.000 6.200

Total Organic Carbon p/rn 1.3-00 LD 1.6010 LID

T~otal Organic 1-1a 1ide p/r 0.450 005L .5

Z inc p/rn 0010 0.009 0 .011 0.006

Table A-2 Analysis of Effluent fromn 1630 Process and Cooling Water to 1132
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mean-;= t:_J. Resuts

sammi.e oil zxtact Azalysis

Constituenlt Result Size Ntm' Date Date

AeoeS.0O!E0I. S.00 0 9/22/28

AC e3 1 -*,-. 1.0O -+o2 :00.00 Q 9/27/88 10/03/88

ci " .2. 70O 2.0 5.00 0 9/22/83

Fluoride 4. 30 Ei01 50.00 0 10/07/88

::Z M4.C0E+0. 100.00 -0 9/27/88 10/03/86

m nre s -4-m 2.20%,+02 100.00 0 9/27/88 10/03/88

sod -4-,n 2.3OES+02 100.00 0 9/27/88 J.0/02/88

SuI14ate 6.2OE-O3 0.05 0 9/221/83

,:,taZ Crzaniz Haide (;;b) S.OOE+01 100.00 0 11/27/88

Zic6.0OE-00 100.00 0 9/27/88 10/03/88

Sam;Jla N'urber 50458 aken 9/21/38 9:59 i-rcrm 16-1N, zi e 1 Group 103:

,num Detect.able ALmonts

Sample oil Exc-acz AnaJlysis

Constituenlt %A Size Nuu Data Data

Acetontrila 7- 3.00CE+03 5.00 0 9/22/88

Acatovhenona <I..00E+01 1000.00 0 9/22/88 10/17/88

2-1 cetv1aminofluorene <-1.00E-01 1000.00 0 9/22/88 10/17/88

Acrli 41. OOE+10 5..00 0 9/22/28

AcryJlami-ne <I.00Ei-04 0.00 0 10/14/88

Acrylonitrile <I.00E401 5.00 0 9/22/88

AJ2.YI alcohol <2.SOE+03 0.00 0 10/14/88

AILUM inum <L.SOE+02 100.00 0 9/27/88 10/03/88

4 -Aminmcbi-henl -<j.OE+O1 1000.00 0 9/23/88 10/17/88

5 -(Aminoetay1) -3- isoxazolol -c 1. 0 0E+1 1000.00 0 9/23/88 10/17/88

Amitzole 41. OOE+O 1 1000.00 0 9/23/88 10/17/88

A=moium 4S.OOE+01 100.00 0 9/21/88

Akni "4n e cl.00E+01 1000.00 0 9/23/28 10/17/88

Antimcny .dl.OOE+02 100.00 0 9/27/88 10/03/88

Aramite .cl.OOEi01 1000.00 0 9/23/88 10/17/88

Auzamine cj.OOE+Oj 1000.00 0 9/23/88 10/17/88

Barium .c6.OOE-i00 100.00 0 9/27/88 10/03/88

Benzene <. 5OOZ+400 5.00 0 9/22/88

Thiophe-nai <1.00E~o1 1000.00 0 9/23/88 10/17/8

Benzidine 41.00E+~01 1000.00 0 9/22/88 10/17/88

p-Bnzcuinne 41.OCE+01 1000.00 0 9/23/88 10/17/88

B-enoqulyre cj.OOE+Oj 1000.00 0 9/23/28 10/17/88

Benzo (b f luoran thefle 1c.00E401 1000.00 0 9/221/88 10/17/88

Eenzo (j £uoranthere C41.00E+IL1 1000.00 0 9/23/88 10/17/88

Benz-y1 chloride .41.00E+01 1000.00 0 9/23/88 10/17/88

Table A-3 Typical Liquid Effluent Analysiz Recrt
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0A, S;.: =9 Nm ate Cate

Benr :c Iacridife .OCCE:0 1 1000.00 0 9/238 20/17/83

senzfaja.htracene < .OEi0O1 1000.00 0 9/22/89 10/17/88

Beryllium <S.O0Z-o0 100. 00 0 9/27/SS 160/03/38

Ss-o:e.O )ether 1. OOE+O1 1000.00 0 9/22/98 10/17/83

3iL2cr<1.0)~e L0E+01 10C0.00 0 9/22/88 10/17/89

Si(-~~~spoy)et .er <I.OE02. 1000.00 0 9/22/98 10/17/83

Sec!,er Cl.O0!-+01 5.00 0 9/22/88
-s ( 2- elty _ex,1 <1.~.aa~ .00z~ol 1000.00 0 9/22/98 10/17/98

Acetonvi aromide 1. 00 E+O 2 5.00 0 9/22/89

Brcmo rMc 12. 00 F+O1. 5.00 0 9/2:188

4-BrcmcchenV1 chernvi et~'.er < -..00!-01. 1000.00 0 9/22/99 10/17/33
B verz1phalata <1.00z~01 1000.00 0 9 /22Z/ S3 10/17/88

2- 1-vethilropy.1)- 4 6 -d4 4 tro <_1.00E~0 IC00.00 0 9/22/93 10/17/a8

Cadn im -,I2.C0E+00 100.00 0 9/27/88 10/03/83

Carorn dlisulfide <1.OOE+G1 5.00 0 9/22/93

Carbor tetrachlocride cS.00E+00 5.00 0 9/22/88

CIlori4de <S.00E+02 0.05 _0 9/21/89
Clronacha=4_e < 1.00 E+ 1. 1000.00 0 9/22/3 10/17/88

Chlorcacetaldehyde <1.GOE+04 0.00 0 10/14/98

C.loroalkyl eth.ers < 1.00OE+02 1000.00 0 9/23/89 10/17/8

<_ '1.0O02.0 1000.00 0 9/23/83 10/17/88

Plienyl ch..oride <1.00Z+01. 5.00 0 9/22/88

p-C2%i.oro-n-c~eso21 <1. 00 E+C1. 1000.00 0 9/23/88 10/17/88
<i~.00E+oi 1000.00 0 9/23/83 10/17/88

2-ac~roet~ylv_,IM_' ether -1.OCOE+02. 5.00 0 9/22/88

=.1cromethyl meth.yl ether cl.OOE+0. 5.00 0 9/22/88

2 -C(orornaotha~le <1.00E+0J. 1000.00 0 9/23/88 10/17/88

2-C2hl.roohenol ~1.00OEa-01 1000.00 0 9/23/88 10/17/88

3 -C21oropropionitril-e -'4.OOEs03 0.00 0 10/14/88

chCirMIu -C1. OOE+02. 100.00 0 9/27/88 10/03/88

=~rysene 41.OOE+02. 1000.00 0 9/23/88 10/17/8

Coier < 1..OOE+O 2. 100.00 0 9/27/88 10/03/88

Cre-Sol <l.OOE+01 1000.00 0 9/23/88 10/17/88

Crotonaldehyde <1.O0E+0L 5.00 0 9/22/88

Cyan1ide 1.OOE+01 500.00 0 9/28/88 10/13/8

2-C e 14 , 6- d- i t-p h em o I <1.00Zi01 1000.00 0 9/23/8 10/17/8

Oiben= Ca, h Iacridi4e <1.00E~o1 1000.00 0 9/23/88 10/17/88

Diben=fa,j~acridine <1.OOE+02. 1000.00 0 9/23/88 10/17/88
Diben=(a,hjan±1racefe -c1.00OE+o 2 1000.00 0 9/23/88 10/17/8

Dibenzo(a,h~pyrefle <1.00Z+O1 1000.00 0 '9/22/88 10/17/88

Diberizo~a~ejpyrzene <1.00Ei01. 1000.00 0 9/23/88 10/17/88

BenzoCrstlpentacelQ <1.00E+01 1000.00 0 9/23/88 10/17/88
7H-Dibenzo(c,gjcaraolB <1.00E+01 1000.00 0 9/23/88 10/17/88

1, 2-Dibrcmce.h'axe <1.00Ei+01 5.00 0 . 9/22/88
Dibromcmet!iarne 41.00E+01 5.00 0 9/22/88

Tabole A-3 Tymical Liquid Effluent Analy3i3 Recrt (continued)
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Sarm2le :-42. F- :=cm Ar.a-lysis

!CAs~un 3..:e 'Nusm caza Dal-a

1-O~rrn-2ch~r ~ae l.0O01 5.00 0 9/22/83
zi-ri-buty2. phthalaze '.0.C 1Q 1000.00 0 9/22/33 10/17/S3

~-ic~obn<n _'. COS-01 _1000.00 0 9/22/33 20/17/33
c-'.OOE+- .000.00 0 9/22/88 10/17/33

a-Dich2.orcben~ene 10OO 1000.00 0 9/22/83 10/1.7/38

3 , 3 1- -'cho rc eni din e < 2. OE+'0 1 1000.00 0 9/21,/8 10/17/83
Dic~hlorodi4 !1'lorcmethane <1.COEs-0 I S.00 0 9/22/33
i1, 1chlc= e than e 1.00E --Ol. 5.00 0 9/22/83
1, 2-oichorceithane < .00 Z+40 5 .00 0 9/22/33

1,2-ihcctye~ Si.0-~0 .00 0 9/22-/83

Vjrvlda d ichloride Sl0~r1 .Co 0 9/22/83
D~crcmth1~e~en 1.OO.-O..1000.00 0 9/22/83 10/17/33

2, -Oichochenol <j.00EZ-0 1000.00 0 9/22/33 10/17/8
2, 4-OC2 <.C0Or-o loco.0o 0 9/22/83 10/17/83
1,Z-Djichjcro~rocane <-l.00E+~01 5.00 0 9I/22/83

1,2Dicor~o~ne 1.OE+0. .00 0 9/22/83
, 4-.Dichloro-2-butene <I.COE-1 5.00 0 9/22/83

DIjethvi ckxthalate <.00OE+t01lo1000.0 0 9/22/83 10/17/83
Diethylarsine cl4.C0E+~01 5.00 0 9/22/38
Sym-Oiethy1lhydzazine 4l.00E+~01 5.00 0 9/22/83

DiLhyd~osafr-oJle <I.C0E~o1 1000.00 0 9/22/38 10/17/133
22-D-ime1thoxvben=zidAe < 1.00Ei.0+O1 1000.00 0 9/22/88 10/17/388

p-irety1ioa~ezee <1. OE+01 1000.00 0 9/22/88 10/17/88
1, 12-Dimethylben= (a I nth'-acen-e <!.OOE+01 1000.00 0 9/22/33 10/17/33
3,V-Dimethylbenz14dine 4c.00E+01 1000.00 0 9/23/83 10/17/38

2-?henyl-tert-butyjamine ~ 1.00 E+O1 1000.00 0 9/22/88 10/17/8
2,4-Dimethylmhen2. 41.00E+O1 1000.00 0 9/22/88 10/17/3
Dirnethyl pkthalate cl.COE-+01 1000.00 0 9/23/88 10/17/8
Dinitrobenzene 41..00E+O1 1000.00 0 9/22/88 10/17/88
4,S-Dinit~o-c-cxesl and salIts .c1.OOE+01 1000.00 0 9/22/88 10/17/388

2,4-Dinitrophenol 4S.OOE+ol 1000.00 0 9/22/88 10/17/88
2, 6- Din-4trto luene 41.00Ei01 1000.00 0 9/22/88 10/17/88
2,4-DinItrotoluene 41.COE+01 1000.00 0 9/22/88 10/17/88
Di-nx-ocyl phthalate 41.OOE+0J. 1000.00 0 9/22/83 10/17/88
p-Dicxane 45S.00E+,02 5.00 0 9/22/88

Dipheny2lamin-e cl.OOE+ol 1000.00 0 9/22/88 10/17/88
Sym-Diphenyl-hydrazine 41.00 E-P-0 1000.00 0 9/22/88 10/17/88
Di-a-prcpyLniitorsam~Ine c1. 00 E+O 1 1000.00 0 9/22/88 10/17/83
Urethane 4s.OOz+03 0.00 0 .10/14/88

Ethyl cyanide c2.QOEN03 0.00 0 10/14/88

Ethyl methacyl2ata 'LOOE-..ol 5 .00 0 9/22/88
Ethyl methanesul. onate '2I.0E+0l 1000.00 0 9/22/88 10/17/88
ETO Q.00E+03 5.00 0 9/22/88
Ami~oethylene cl.O0E~o1 1000.00 0 9/22/88 10/17/388
Flucranthene cl.OOE+01 1000.00 0 9/22/83 10/17/88

Table A-3 Tyr-ical Liquid 3.ff'luent Analysiz Report (continued)
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samroa 0-4. Zxract -ailvsis

C.rns: uent Siz5.4e N=r Date at

Fluoride <S.00F-+O2 0.05 0 9/2i/83
For=a-'dahvde <S.QCEi.O2 5.00 0 9/:2/88
Perchloroben~ene -C. 0 0 E . ICC0 0 9/22/89 10/2.7/8

oerr buad-iene <1. 00--PC I1000.00 0 9/22/8 10/J.7/as
Hexac~forcyclopen.adiene < 1. OOE+0 3.000C.CO 0 9/23/88 10/2.7/88

Flexachloroethane 4 1. C0E:1 1000.00 0 9/23/sq 10/17/98
H xach~ ochper, e < 1. O0E+0l 1000.CO 0 9/22/98 1O/17/Ss

Hexac±nlcropr~ocene <1.00 E:O 2 1000.00 0 9/22/88 10/17/88
K, (:Hexcne) <1.00 ~1 5.00 0 9/22/28

Hvdra:--'e <2.C0z+02 0.00 0 10/14./88

Hydrogen SulIf-de < 1. 00+ . S.dO 0 9/22/81
Indenc (1 2, 2-c-).;vra-c 12. 00.0 1+ OCO.00 0 9/223/83 10/17/Eg

:cdcrnet~hane <1.00-7O1 5.00 0 9/22/88
: s ca4r o Ie <1.O00 ---01. 1000.00 0 9/23/S3 10/17/88
Mscbutyl alco. <1.00m+02 0.00 0 10/14/88

Kerosene <I.0CE!+04 !CCO.00 0 9/22/98 10/17/88
Lead <S.00E+00 100.00 0 10/05/98
Ma~leic :-vdra=:±de <S.OOEr02 1000.00 0 9/22/88 10/17/88
Ma~coniz.trile <c.00!+01 1000.00 0 9/22/88 10/17/88
Manganese <S.00E+00 100.00 0 9/27/9 10/02/88

2Me!=ha:.1an <1.00E+01 10W0.00 0 9/22/88 10/2.7/88
1ecr <I.00E-O1 .100'.00 0 10/11/88

,4e!ac-<1.00Z+01 5.00 0'oi=- 9/22/88
Metivl. merca~tan ~ 1.00OE+O .0 5.00 0 9/22/88

I.a~r.1n 41OO +1 1000.00 0 9/22/28 10/17/88

M~etolonvl '1.OCOE+O 3. 1000.00 0 9/22/88 10/17/88
2 -YetyazL-"dine 41.00E+01 1000.00 0 9/22/88 10/17/88
Meth~yl bromide <1.OOE+0J. 5.00 0 9/22/88
3 -Methylcholant'.ene <1.00EN01 1000.00 0 9/22/88 10/17/88
Methy! c±h.oride -'1. OO0 5 .00 0 9/22/88

Methylene cb-lori-de 41I.OOE+01 5.00 0 9/22/88
4,4' -Methy-enebis-2-c!%.1crcani.l 41.00E+C1 1000.00 0 9/22/98 10/17/88
Meth~yl ethyl ketone <1.OOE+01 5.00 0 9/22/88

Xetylmeha11ata 'C0.1 5.00 0 9/22/88

Mer-hyl metlhanesulf onate <1.00E-+.02 1000.00 0 9/22/88 10/17/88

2-Het.2y12.Actonit-ile -c1.O00E+0 1 1000.00 a 9/22/88 10/17/89
aldicarb '1.00E+401 1000.00 0 9/22/88 10/17/88
Metylthi.ioumcil. c 1. OOE+.1 1000.00 0 9/22/88 10/17/88
I-Naphthia.=me -c1. OOE+01 1000.00 0 .9/22/88 10/17/88
Xaphhalene 41.OOE+01. 1000.00 0 9/22/88 10/17/88

1,4-Machhaenedione -c 1. 00E.C1 1000.00 0 9/22/88 10/17/88
2-AmnInonapt%alene -cI.OOEi.01 1000.00 0 9/22/88 10/17/8
Nickcel. cl.00E+01 100.00 0 9/27/88 10/02/88
Nicotinic acid 41.00E-+02 1000.00 0 9/22/88 10/17/88
Nitr:ate '4S.00Ei02 0.05 0 9/21/88

Tabe - Tyical Liquid Efuent Anallsis Rewr- (cant:Lued)
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Sarfl~~.e 71 Erac; 3aV

CA S4 =a Nurn mate Date

-Ni toa--.il -4S.C00'+. 1000.00 0 9/22/88 10/17/88
Nit-r:bea~ene c .COEi-1 1C00.00 0 9/22/SS 10/17/88

4-.Nit=:==enc2 cS.COE+02. 1000.00 0 9/:3/63 10/17/8
cc. ~-01. ICCO.0O 0 9/:3/88 10/1.7/88

<!~.C0E-01 1000.00 0 9/:2Z/sa 10/17/88

Dit~l'~Z s-cle4.00Ei+01 1000.00 0 9/22/88 10/17/83

< L.C0E+O1 1000.00 0 9/22/88 10/17/88
N-i~s~eVe <~m~ 1I. .00:,012 1000.00 0 9/223/88 10/17/88

mevc C ~fe ~ 100 -o 1 1000.00 0 9/22/88 10/17/88
<eviS V~~ C2.C~0 1000. CC.00 0 9/2-2/88 10/17/88

<.-i:c~~ 1.00':01 1000.00 0 9/23/88 10/17/8

N-i:snccZe<1.00O1o 1000.00 0 9/22/88 10/17/88
Ns ierie 100 2*01 1000.00 0 9/22/88 10/17/88

N roc v~e<1'.OOE+01 1000.00 0 9/22/88 120/17/88

3-ioo:~iie<1.00E+02. 1000.00 0 9/22/88 10/17/88

~aacZhde ~.OO0+03 0.00 0 10/14/88

en-rcezn ~ 1.00Ez~o 1 1000.00 0 9/22/88 10/17/88
<na±oc~n ~ 1. 00E-,01 3.00 0 9/22/88

Pentaclrcnitobenzene - <1.00oE-+01 1000.00 0 9/22/88 10/17/88

2entac±i2orchenc-I <S.00E+01 1000.00 0 9/22/88 10/17/86

Pbhenacetin <I.00E+01 1000.00 0 9/22/88 10/17/88

Phenol <_,.00Ei 1000.00 0 9/22/88 10/17/88

p-Pienylenediine <!.00E+01 1000.00 0 9/22/88 10/17/88

Pf~<Iat .OOE+03 0.OS 0 9/21/88

2hthalic acid esters <1.00E+01 1000.00 0 9/22/88 10/17/88

2-et~ypri±j .00E+Oj 1000.00 0 9/22/88 10/17/88

Potassi.Um <.l.OE+02 100.00 0 9/27/88 10/02/88

PronamiLde cl.OOE+ol 1000.00 0 9/23/88 10/17/88

I-Prozanaadie cl.OOEi+04 0.00 0 10/14/88

propcargy alcohol cS.O0E+03 0.00 0 10/14/88

Prridi-ne 4.00.OE+02 3.00 0 9/22/88

ResermL'2e <1.COz+01 1000.00 0 9/22/88 10/17/88
<eocijJ. ~.00E+o1 1000.00 0 9/23/88 10/17/88
-cro 41.O00E+401 1000.00 0 9/22/88 10/17/88

SjIver 41.00E+01 100.00 0 9/27/88 10/02/88

Strontum 42.00Z+01 100.00 0 9/27/88 10/02/88

Stryjc!Ln%!e -c5.OoE+01 1000.00 0 9/22/88 10/17/88

Sulfide 41.00E+~03 1000.00 0 9/22/88

1, 1 2S-e~c~.oobnzne 4.00Ei.01 1000.00 0 9/22/88 10/17/88

1,2,4,S-Tet~ach-'orcbenene 41. OOEI.01 1000.00 0 9/22/88 10/17/88

1, 2,3,4-Terchl.orcbenzene -cj.0CE+o1 1000.00 0 9/22/Se 10/17/88
1, 1, 2, 2-Tatechl2orethiane -C.O.0E-101 S.00 0 9/22/88
1,1, 1, 2-Tetxaechlorcet~iane <I.0OE'01 5.00 0 .. 9/22/88

Perchz2oroet±%y~ie cS.O0E+00 5.00 0 9/22/88
2,3, 4, 6-Tet:ae!% -Irpkeno1. 4_1.00E+01 1000.00 0 9/22/88 10/17/88

Table A-3 Tyia.Liquid EZffluer.t Anal,13i3 Report (ccntinued)
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-,e :LW a~: w -a lat

<~~c ~1. OE01 2 1CO0.00 0 9/23/99 10/17/98
<i:m1.00E+01 1000.00 0 9/23/33 10/17/28

T zIuen e , 5.0oCz+00 5.00 0 9/22/98

TZ e71- an ee < 1.00 T01 2 1000.00 0 9:/810/17/98
o-o3uidie ~vrc~.ri-e..00+01 1C00.CO 0 9139820/17/98

,raal Organic caz:cn (;cb) <7.0CE+02 i.00 0 10/14/38

-=4 but, phcs="hata <I.00Et. OCO.00 0 9/23/88 10/17/88
1,,-~i~renfe<1.OCE+021 1000.00 0 9/23/98 10/17/98

1,,4-Ti~ooe~n .0- 1000.00 0 9/23/98 10/17/98
1,3< S Tic:a~~1. 00E2'+0 1000.00 o 9/:2/28 10/17/28

1.1 '-a ~::t~~e .0~-~0 S.00 0 9/:2/83

1,, -Tzichorcei.iane <S.00EiOO S.00 0 9/22/98

Tzc,..1rcethere <S.OO0+OO 5.00 0 9/22/88

- riclrc=ane < 1. C0E-rOl 5.00 0 9/22/98

7ich-orcneth'ane~.c!,1o <!.C0E+01 5.00 09/28

Trich-crcmcnf lcrffethamefl <I. OOE+01 5.00 0 9/22/88

2, 4, 6-Trich2.orcchenol. <1.O0E-01 1C00.00 0 9/22/88 10/17/89

2,4,S-7=richlorael <S.00Et021 1000.00 0 9/23/98 10/17/88

1, 2, 3-T=Jich2orcprcpane - 1.OOE+0. S.00 0 9/22/88

o, o, a-T=-;etyposphcroth~icat < I. 0E-+O2. 1000.00 0 9/23/88 10/17/88

svy- iitoenzane <1.00E+01 1000,.00 0 9/23/88 10/17/88

Tm-,~s <1.00OZ+012 1000.00 0 9/23/88 10/17/88

Vanad.i.Li <S.00+00 100.00 0 9/27/98 10/03/8

Vjnvj.- ch±lo=-ide <I.00E+01 5.00 0 9/22/88

War~ar-n <I.OOE+01 1000.00 0 9/23/88 10/17/88

m-Xylene cS.OOE+0O 5.00 0 9/22-/88

a-p-Xylene 45.00E400o S.00 0 9/22/88

Table A-3 T7;ical Liquid Effluent Anal-si3 Reort (cantinued)
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APPENDIX B

PROCEDURES FOR SOIL/SEDIMENT CHARACTERIZATION

DOE Order 5480.1A, "Environmental Protection, Safety and Health
Protection Program for DOE Operations"

DOE-RL Order 5480.1, "Environmental Protection, Safety and Health
Protection Program for Richland Operations"

DOE Order 5480.2, "Hazardous and Radioactive Mixed Waste Management"

DOE Order 5480.4, "Environmental Protection, Safety and Health
Protection Standards"

DOE-RL Order 5480.4, "Environmental Protection, Safety and Health
Protection Standards"

DOE-RL Order 5480.11, "Requirements for Radiation Protection"

DOE Order 5480.14, "Comprehensive Environmental Response,
Compensation and Liability Act Program"

DOE Order 5484.1, "Environmental Protection, Safety and Health
Protection Information Reporting Requirements"

DOE-RL Order 5484.1, "Environmental Protection, Safety and Health
Protection Information Reporting Requirements"

DOE Order 5700.6A, "Quality Assurance"

DOE-RL Order 5700.1A, "Quality Assurance"

Title 42 USC 6901, Et. Seq., "Resource Conservation and Recovery Act
of 1976 as amended (RCRA)"

Title 41, USC 9601, Et. Seq., (Superfund), "Comprehensive
Environmental Response, Compensation, and Liability Act of 1980"

Pub. L. 99-499, "Superfund Amendments and Reauthorization Act of
1986" (SARA)

Title 29, USC 655, 657, "Occupational Safety and Health Act of 1970"
(OSHA)

29 CFR 1910, "Hazardous Waste Operations and Emergency"

Response, "OSHA Interim Final Rule, Federal Register, Vol. 51, No.
244, December 19, 1986"

51



WHC-SD-EN-AP-008, REV. 0

SOIL AND SEDIMENT SAMPLING PROCEDURES

Soil or rock-like material ASTM Standard D420-69
Soil-like material ASTM Standard 01452-80

Samplers and Sampling Procedures for Hazardous Waste Streams (1980)
EPA-600/2-80-018

Characterization of Hazardous Waste Sites--A Methods Manual (1984)
EPA-600/4-4-076

Preparation of Soil Sampling Protocol: Techniques and Strategies (1983)
EPA-600/4-83-020

Soil Sampling Ouality Assurance User's Guide (1984) EPA-600/4-84-043.
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APPENDIX C

SAMPLING LOCATIONS

1324-NA PERCOLATION POND

Sample locations in 1324-NA will be determined in the field, at the
time of sampling, and according to the following guidance.

Eastern Portion of Pond

The X, Y coordinates of eight sample locations are to be selected at
random in the eastern portion of the 1324-NA pond. Coordinates will be
eliminated for the following reasons:

o The sampling location is on the steep sidewall of the pond.

o The sampling location is outside of the eastern portion of the
pond (i.e., the southeast corner).

o The sampling location has coordinates within 3 ft of another
location. This will prevent overlap of the 3 ft sampling areas.

Table C-i contains the random numbers to be used for the eastern
portion of 1324-NA. Sample locations shall be selected sequentially from
this table. They were generated using the software "Lotus Symphony"
(release 2.0). Figure C-i portrays the 1324-NA pond.

Once a sample location is selected, it represents the lower left corner
of a 3 ft square. The square is quartered as shown in Figure C-i and the
quarters identified. Random numbers in Table C-2 identify the sequence in
which the quarters are to be sampled, if required, as discussed in the
sampling plan.

Western Portion of the Pond

The X, Y coordinates of eight sample locations are to be selected at
random in the western portion of the 1324-NA pond, four in the north and
four in the south. The X, Y coordinates of the sample location will be
selected from a random numbers table. Coordinates will be eliminated for
the following reasons:

o The sampling location is on the steep sidewall of the pond.

o The sampling location has coordinates within 3 ft of another
location. This will prevent overlap of the 3 ft sampling areas.
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EASTERN PORTION NTM ECIN SOUTH SECTION

x Y x Y V

35- 146 22 46 55 70
73 62 6 1s 49
16 205 29 3 55 30

105 26 37 121 36 134
5 62 1s 51 71 50

103 261 30 126 61 51
43 19 56 109 33 72
6 87 1 48 11 98

69 85 34 6 29 141
56 2 76 11'7 73 27
20 250 72 26 215
8 1 196 23 62 11 114
24 6 492 100 25 63
17 148 47 89 37 54

118 122 l 37 50 61 119
4 187 17 86 11 21

74 271 216 66 142
2 513 26 82 7 7 1 30

88 17 46 126 7 30
32 283 17 48 57 13*106
58 157 57 102 9 9

83 52 56 33 63 13
58 119 39 34 56 9
52 272 45 146 70 119
30 238 53 81 20 19
109 239 9 1 40 145
8s 98 21 41 2 87
20 209 43 130 36 128
24 161 74 146 52 15
34 25 8 90 54 75
100 254 71 76 37 56

Note: Random numbers generated using Lotus Symphony (Release 2.0, 5.25-)

TABLE C-1 Random Numbers For 1324-NA Sampling Locations

54



WHC-SD-EN-AP-008, REV. 0

(0,150) (150.55)! (0,300)(150)

No rthern I~~1
Portion

Ty~piccl Sample

Eostern Portion Sur

North Reference
(0,0) I(55,0)'---- -- --- ------

(0.150) (55,150)1

(125,95)

Southern
PortionI

Not to Scale
I Coordinatesi are I
I Approximate

-------------------------------------- J

Souh Rfeenc (00) (55,0)1i(0,0) East Reference (125.0)

Figure C-1. 1324-NA Percolation Pond - Sampling Locations
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Random Number Sequence for 1324-NA Sampling Squares

Eastern Portion

I J K L M N 0 p

1 2 2 3 3 1 2 1
3 2 2 2 3 2 3 2
3 1 3 4 4 3 2 3
3 2 2 1 2
3 2 2 2
3 1 1 1
3 4
3
1
2

Sampling Seguence

I Ji -K- L M N 0 p

1 2 2 3 3 1 2 1 From Above
3 1 3 2 4 2 3 2
2 4 1 4 1 3 1 3
4 3 4 1 2 4 4 4 Remaining Quarter

Western Portion (North) (South)

A B C D E F G H

1 1 1 2 3 2 1 2
4 2 3 2 2 3 3 3
3 1 4 3 4 4 2 3

3 2 1
4

Samolina Seguence

A B C 0 F G H

1 1 1 2 3 2 1 2 From Above
4 2 3 3 2 3 3 3
3 3 4 4 4 4 2 1
2 4 2 1 1 1 4 4 Remaining Quarter

Note: These random numbers were generated using Lotus Symphony (Release 2.0,
5.25" Version).

Table C-2 Sampling Sequence - 1324-NA
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Table C-i contains the random numbers to be used for the western
portion of 1324-NA. They were generated using the software "Lotus Symphony"
(release 2.0). Figure C-i portrays the 1324-NA pond.

Once a sample location is selected, it represents the lower left corner
of a 3 ft square. The square is quartered as shown in Figure C-i and the
quarters identified. Random numbers in Table C-2 identify the sequence in
which the quarters are to be sampled, if required, as discussed in the
sampling plan.

1324-N SURFACE IMPOUNDMENT

Eight sample locations shall be selected at random in the area of
overlap between the 1324-N Surface Impoundment and the North Settling Pond
(Figure C-2). Coordinates shall be eliminated in the field for the
following reasons:

o The sampling location has coordinates within 3 ft of another
location. This will prevent overlap of the 3 ft sampling areas.

o The sampling location is inaccessible because of pipe buried in
the inter-liner soil.

Table C-3 contains the random numbers used for 1324-N Surface
Impoundment. They were generated using "Lotus Symphony" (release 2.0). The
first eight acceptable locations will be deisgnated A-H.

Once a sample location is selected, it represents the lower left corner
of a 3 ft square. The square is quartered as shown in Figure C-2 and the
quarters identified. Random numbers (Table C-3) identify the sequence in
which the quarters are to be sampled, if required.

SOUTH SETTLING POND

Eight sample locations are to be selected in the South Pond area
(Figure C-3). The X, Y coordinates of the southeast corner of the 24- by
3-ft sampling trench were selected at random using "Lotus Symphony" (release
2.0).

Once a sample location is selected, it represented the lower left
corner of a 3 ft square. The square is quartered as shown in Figure C-3 and
the quarters identified. Random numbers (Table C-4) identify the sequence
in which the quarters are to be sampled, if required.

BACKGROUND SAMPLES

Background sample locations are to be selected sequentially from the
Background Sample Trench as shown in Figure C-4. The Background Trench is
subdivided into 3 ft sampling squares. The square is quartered as shown in
Figure C-4 and the quarters identified. Random numbers (Table C-5) identify
the sequence in which the quarters are to be sampled, if required.
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(0,140) w4
Bottom of North

Settling Pond

- 14]

(30,110)

2

Sample9
Area 9

Bottom of
1324-N

z Reference
(00 7,)(0,0)

2'- 610'

Not to Scole 1 2
Coordinates are-------
Approximate 4 315' D

Typical Sample Square Enlargement of Sample Area

Figure C-2. 1324-N 'Surface Impoundment - Sampling Locations
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Random Number Sequence for Selection of 1324-N Sampling Locations

Coordinate Location Number

x- Y

3 24 1
0 47 2
4 23 3
1 66 4
6 22 5
6 20 6
1 15 7
1 29 8
7 41 9
4 13 10
3 19 11
2 13 12
5 55 13
0 55 14

Random Number Seguence for 1324-N Samoling Sauares

A B C 0 E F G H

2 2 3 3 3 1 1 3
1 2 2 1 3 1 2 2
4 4 3 3 4 1 1 3

2 3 3 3 4 4 4
1 4 2 4 1

2 2

Sampling Sequence

A B C 0 E F G H

2 2 3 3 3 1 1 3 From Above
1 4 2 1 4 4 2 2
4 1 4 2 2 2 4 4
3 3 1 4 1 1 3 1 Remaining Quarter

Note: These random numbers were generated using Lotus Symphony (Release 2.0,
5.25" Version)

Table C-3 Sampling Locations and Sequence - 1324-N
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(0,110)

H

4G
(20,90)r

Sam pl e

E

(27,48) c'

D

C

Typical B
Sample
Square 

L

(0,0) (50,0)A

Not to Scale
Coordinates are
Approximate L 3

Figure 0-3. South Settling Pond - Sampling Locations
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Random Number Selected for Location of South Pond

Coordi nates

x Y

27 48

Random Number Seauence for South Pond Samolina Squares

A __ C D E F G H

3 2 4 3 4 1 4 3

3 2 2 3 4 2 1 1

3 2 3 1 2 3 3 4
3 3 3 2
1 3 1 2
3 3 2 1
4 2

3
3
4

Samol ina Seuence

A __ C 0 E F G H

3 2 4 3 4 1 4 3 From Above

1 3 2 1 2 2 1 1
4 4 3 2 1 3 3 4

2 1 1 4 3 4 2 2 Remaining Quarter

Note: These random numbers were generated using Lotus Symphony (Release 2.0,

5.25" Version)

Table C-4 Trench Location and Sampling Sequence for South Pond
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K 12'

A E 0 D

EF G H

J K L

M N 0 P

QR S T

3'0

Typical Sample Square 41

Figure 0-4. Sample Locations and Sequence -Background
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APPENDIX D

HEALTH AND SAFETY PLAN

The health and safety plan for this activity consists of a series of
pre-job safety plans prepared and approved prior to the start of each
sampling activity. The 1324-N/NA Surface Impoundment/Percolation Pond Soil
Characterization Plan shall be revised to incorporate the additional pre-job
safety plans as they are approved. The following are the required plans:

Attachments Agproval-Date

1: 1324-N-i (Background 4/20/89
Sampling)

2: 1324-N #1 5/25/89

3: 1324-NA TBD

4: South Pond TBO
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PRE-JOB SAFETY PLAN 1324-N-1

I. Pre-Job Safety Plan: 1324-N Pond Sampling Project (Background Sampling)

A. References

1. "Draft 1324-N/NA Surface Impoundment/Percolation Pond

Soil Characterization Plan
February 1989, A. 0. Krug

B. Scope

Westinghouse Hanford Company (WHC) Environmental Engineering & Technology
Function (EE&T) is scheduled (during fiscal year 1989) to perform soil
sampling and analysis of the 1324-NA site to determine:

o background concentrations of hazardous waste constituents,
o if pond soils are contaminated by hazardous waste constituents,
0 distribution of contaminants, if present
o closure plan information.

This Pre-Job Safety Plan will be limited to efforts involved with collecting
and analyzing soil samples from a background site which will be located in
an undisturbed site to the south of the 1324-N Pond. The samples will be
taken from an external trench 10' deep with a 1.5 to 1 ratio with bottom

( dimensions of 15' x 12'.

In addition to sampling equipment and additional support equipment, a back-
hoe will be utilized to excavate the sampling trench.

The purpose of this Pre-Job Safety Plan is to provide specific health and

safety controls for the sampling in the bottom of the excavation. This plan
is a precursor to the Health and Safety Plan to be prepared for the soil
sampling of the impoundments. All participants, including visitors, are
required to abide by this plan. The field team leader is responsible for
ensuring that the plan is followed.

C. Duration

The sampling is scheduled to begin on April 24, 1989, and should take

approximately 80 hours to complete.

0. Assigned Individuals

The sampling team will consist of the following personnel:

Site Team Leader: Y. Sada
Sampler: W. A. Skelly, K. A. Woodworth, R. C. Roos, A. D. Krug,

N. M. Naiknimbalker, J. M. Frain
Surveyor: V. T. Coyne, S. R. Wray
Radiation Protection Technologist: R. L. Bumgarner, J. A. Hyde
Operator: W. 0. Blakeman
Site Safety Officer: J. V. Mohatt, B. G. Tuttle, J. Vaughn

WHC-SO-EN-AP-008, REV. 0
Attachment 1
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1324-N-i

The Site Safety Officer will monitor for potential contaminants as
necessary. Conditions may allow one of the team members (knowledgeable in
the use of equipment) to provide monitoring as needed.

Since the background sampling area is not a listed site, training
requirements under 29 CFR 1910.120 do not apply. However, if hazardous
materials are unexpectedly encountered, the team will promptly move to the
established control point. A decision to continue to utilize the site as a
background sampling location will then be determined. If re-entry is
required, then it will only be accomplished with individuals fully trained
under WHC-CM-7-7, with an approved Health and Safety Plan.

E. Site Control

No one will enter the excavated trench until approval is granted by the Site
Team Leader. At no time will anyone be in the excavation while equipment is
operating.

The trench will be marked and provided with appropriate signage so that a
reasonable person would-not come close to the excavation.

Any visitors will be required to read this plan prior to entry to the area
and will be required to be escorted by the Site Team Leader at all times.

All team members will stay clear of earth moving equipment.

F. Risks & Mitigation

The following provides a discussion of the risks that are judged to be
credible too this operation.

It should be pointed out that situations may change as the sampling proceeds
which may either require elimination or addition of controls. When changes
occur they will be approved by the Site Team Leader and Site Safety Officer.

A Pre-Job Safety Meeting will be conducted for all site personnel prior to
the commencement of work at the drill site. Daily tailgate meetings will be
held.

WHC-SO-EN-AP-008, R-EV. 0
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RISKS MITIGATION

PRE-JOB ON-JOB

Underground/Overhead Obtain excavation permit
Physical Hazards through WHC.

Brief back hoe operator
to be observant for any
buried objects i.e.,
pipes, marker, tape, or
discolorations, etc.

Reconnaissance of the area Stop Work - Call
for any overhead electrical Landlord Engineer
lines, and eleviate prior

to any further
excavation.

Subsidence/Sloughinig Ensure that personnel do N/A

Injury .not enter trench without
p erm iss ion.

Ensure spoil pile is set
back away from the edge
of cut.

Noise Stay away from earth If noise level
moving equipment. at personnel

location exceeds
85dBA, hearing
protection will
be worn.

He at Recognize symptoms of Mandate frequent
heat stress and hydration & rest
responses. periods if

WB6T>800

Provide shaded area for (Presume coveralls
rest. will be worn).

Provide ample supply of
cold water with cups.

Provide heat stress meter
when required.

Sanitation Provide on site or provide N/A
for quick means of travel
to restrooms and washing
facilities.

WHC-SD-EN-AP-008, REV. 0
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RI SKS MITIGATION

PRE-1JOB ON-JOB

Chiernical 'rganics Pro Vi4de a HNU photo- Provide periodic
(Unlikely) ionization detection with monitoring of

a 10.2 EV probe on site excavation
as required. material.

Establish warning level At warnino level
of 3ppm >background all personnel will
at breathing zone TWA move upwind to
for 15 mins. command post.

Cease using site
as background
sampling area.

Emergency Response Notify the fire department
of location prior to
sampling.

Ensure that immediate
communication to emergency
response personnel is

( available as a result of
injury or incident.
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Approvals:

/anager, En5cmna elh aey ate
Quality and Pesticide Services

Industrial Safety & Health Dt

Site' Team Leader Date

64t hbr/Site Safety Officer 
Date

cc: Manager, Environmental Engineering
Manager, Environmental Field Services
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Health & Safety Plan for
1324-N Pond Soil Characterization

By

B. G. Tuttle
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The purpose of this Health and Safety Plan is to assign
responsibilities, specify operating procedures, establish personal
protection standards, and provide contingencies for emergency
situations that may arise during the course of this work. The
information gathered during this sampling effort will assist in
developing a supporting document for Part B, Closure/Post Closure
Permit Application.

1 BACKGROUND There are three facilities at the 1324-N/NA Site (Figure
1). These are the 1324-N Surface Impoundment, and the 1324-NA
Percolation Ponds and the South Settling Pond which is buried.
Effluents from facilities entering the pond were sampled and exhibited
high and low pH characteristics and as such were corrosive dangerous
wastes. However, the effluents exhibited no other dangerous waste
characteristics or criteria and did not contain any listed hazardous
wastes or dangerous waste sources. For further information concerning
the history and description of the facility refer to the 1324-N/NA
Surface Impoundment/Percolation Pond Soil Characterization Plan.

2 SCOPE Twelve sampling locations, chosen from a computer random list,
will be available at the bottom grid of the pond. Ten sand samples,
including two duplicates, will be taken from eight holes cut in the
bottom liners. Three soil samples will be taken from each hole with
12" difference in elevation. Samples will be taken with hand sampling
tools.

3 LOCATION OF SITES The 1324-N/NA Site is located approximately 1000
yards Southeast of the 105-N Reactor Facility in the 100-N Area of the
Hanford Site.

4 DURATION It is expected that it will take approximately four weeks
to complete the planned sampling effort. However, additional time may
be necessary depending on unexpected difficulty in obtaining samples,
equipment problems or manpower shortages.

5 PERSONNEL Table 1 shows the list of personnel involved (including
alternatives) in the project. It is expected that no more than five

*individuals will be on site during a given day. All participants,
including visitors, are required to abide by this health and safety
plan and any other procedures or policies which may be imposed at the
site.

6 HAZARD EVALUATION The following section discusses the risks that are
judged to be credible relative to this operation. Following the

* ' identification of each risk is a discussion of the engineering and
administrative controls to be imposed at the site to mitigate that
risk. It should be pointed out that a particular control may not be
entirely applicable at the job site if situations change as the job
proceeds. In such cases the Site Safety Officer and the Field Team
Leader may make changes provided they are documented in the Safety Log
Book and discussed with involved individuals.
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6.1 CORROSIVES The primary risk to be encountered by personnel during
the sampling effort is exposure to corrosive materials i.e., high or
low pH. Of primary concern is possible tissue burns from these
exposures.

To prevent exposure to corrosives during sampling personnel will wear
goggles, face shield, PVC gloves, tingly boots and chemical resistant
coveralls. Respiratory protection will be available at the site. A
portable emergency eyewash and deluge shower will be available at the
site for emergency first aid. The pH of sample areas will be checked
routinely. Pertsonal protective equipment will be upgraded or
downgraded as per conditions at the site. MSDS's are attached for NaOH
and H2S04. (Attachment 1)

6.2 EXCAVATIONS/WALKING WORKING SURFACES Routine sampling efforts will
involve access into and out of excavations, ponds and trenches with
sloped sides. Additionally, general uneven walking surfaces are to be
expected at the site. Personnel in these situations are subject to
slips, trips, and falls. A 7/8" manilla rope properly secured will be
used to prevent slipping on the plastic pond liner. The pond sides are
sloped approximately 2:1. Personnel must be alert to any possible
tripping hazards and plan access routes to avoid them.

6.3 CHEMICAL/ORGANICS Based on the results of the sampling of
effluents entering the 1324-N Site it is 'not expected that hazardous
chemical substances will be encountered. However, monitoring with a
properly calibrated organic vapor detecting. instrument will be carried
out periodically during the sampling. The HNU Photoionization detector
with a 10.2 EV probe will be used. Background levels will be
established prior to start of work. If monitoring indicates a reading
of 3 ppm in the breathing zone, for 15 minutes, a warning level will be
established. Personnel will cease operations and move upwin'd to the
control point. The Site Safety Officer will don protective gear and
initiate monitoring to identify substances. Decisions will be made at
this time concerning continued operation and additional protective
equi pment.

6.4 HEAT STRESS Personnel working in high temperature and high
humidity are subject to possible heat-related illnesses such as heat
exhaustion, heat stroke or heat cramps. Each is related to the bodies
ability to deal with heat. Personal factors such as overall physical
condition, medications taken, diet and sleep habits all may contribute
to the incidence of heat stress. Each condition has differing symptoms
such as:

Heat Exhaustion - Pale and clammy skin, profuse perspiration,
rapid and shallow breathing, weakness, dizziness
and headache

Heat Cramps - Painful muscle cramps in legs and abdomen,
faintness, and profuse perspiration

WHC-SO-EN-AP-008, REV. 0
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TABLE 1

PERSONNEL INVOLVED IN 1324-N POND SAMPLING PROJECT

Name Grouo Dut,/ Payroll Number

W. 0. Blakeman DOE Driver 56144

R. L. Bumgarner RPT Radiation Monitor 5

M. W. Caldwell D&D Worker 6B658

V. T. Coyne .~KE Surveyor 01-2509

R. V. Cram Lab. Decontamination 64412

N. P. Fastabend KE Surveyor 91-2057

M. L. Foss D&D Rigger 56114

J. M. Frain EE Sampler 80476

D. R. Golden D&D Operator 55675

W. M. Hayward D&D Engineer 66516

J. A. Hyde D&D Radiation Monitor 54869

D. G. Kachele D&D Project Control Analyst 57129

3. L. Kilgore D&D Worker 6B691

A. D. Krug EE 'Simpler 65308

C. S. McClellan Lab. Decontamination 6C354

N. M. Nai knimbal kar EE Sampler 6A866

D. E. Nelson Lab. Decontamination 62059

K. W. Playter D&D Worker 6C955

L. C. Powers D&D Driver 56012

M. L. Ray D&D Rigger 54733

J. D. Reeve RPT Radiation Monitor 56178

D. L. Roberts D&D Worker 6C957

R. C. Roos EE Sampler 58230

G. 0. Rowlette D&D Worker 6C959

Y. Sada EE Team Leader 80474

W. A. Skelly EE Sampler 6A390

V. B. Subrabmanyam Lab. Sampler 69938

G. B. Wagner KE Surveyor 91-3017

K. A. Woodworth EE Sampler 80044

S. R. Wray KE Surveyor
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Heat Stroke, Face is red and flushed, skin
is hot and dry with no sweating, unconsciousness
results

The Site Safety Officer will monitor the work environment periodically
with a heat stress monitor to determine the WBGT. Additionally, all
individuals must be alert for signs of heat stress. Provisions will be
made for adequate breaks in cooler shaded areas and personnel will
drink cool water provided at the site.

7.0 SITE OPERATIONS During site operations the sampling team will work
in a control zone designated with visible barrier tape or fence. This
zone will encircle the N-Pond. Two samplers will collect samples and
two persons will .decontaminate sampling equipment. The work table will
be positioned at the control point upwind and the decontamination table
downwind. Wind direction will be monitored at the site.

Overall site access is controlled by a fence and gate. Only those
personnel listed on Table 1 will be allowed access. Visitors must
check in with the Field Team Leader, read the HASP and the sampling
plan and be escorted while on site. Visitors will wear safety
equipment as required by this plan. No one will enter the pond until
approval is given by the Field Team Leader.

The following section discusses general responsibilities of the Field
Team Leader, Site Safety Officer and the Field Sampling Crew.

Field Team Leader (Cognizant Engineer):

* The Field Team Leader (Cognizant Engineer) must be appraised of all
activities on the site

* Allocating and administering the resources required to successfully
comply with all regulations and health and safety requirements

* Verifying that all permits, supporting documentation and clearances
are in place, i.e., excavation permit, health and safety plan, etc.

* Provide technical advice during operations and emergencies

* Resolve any conflicts which may arrise at the site

* Control and coordinate emergency response activities of field
personnel

* Conduct pre-job safety meeting and field safety meeting as
necessary

* Conduct safety briefing as necessary

WHC-SD-EN-AP-O08, REV. 0
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Site Safety Officer

* Responsible for implementation of the health and safety plan

* Monitor and assess hazards present

* Monitor performance of all personnel to ensure that safety
procedures are followed

* Halt operations immediately if necessary (unsafe condition)

* Conduct safety briefings as necessary

Field Sampling Crew

* Be familiar with sampling plan and health and safety plan

* Advise Field Team Leader or Site Safety Officer of any limitations
or changes in personal health and safety

8.0 PERSONAL PROTECTIVE EQUIPMENT It is anticipated that Level 0
protection will be worn during this project. Specific types are
discussed in section 6, Hazard Evaluation. A protective equipment
checklist (Attachment *2) will be used at the site to assure all
protective equipment is on site prior to start of work.

9.0 PERSONNEL TRAINING All personnel having duties at the site must
be hazardous waste worker trained in accordance with ElI 1.7.
Documentation of training is located in the Environmental Field
Services Group training files. Documentation of training for personnel
outside of Environmental Engineering and Technology will be verified at
the site by the Field Team Leader.

10. DECONTAI4INAITON Decontamination of personnel safety gear and part
of the excavating equipment will be carried out on site down wind from
the control point. Sampling equipment, spoons, bowls and scoopulas
will1 be decontami nated at a 200 West Area l ab at the end of each day.
In both cases, the rinsate will be collected into 55 gallon stainless
steel drums. Hazardous waste will be disposed of in accordance with
WHC-CM-5-16, "Non-Radioactive Dangerous Waste Packaging and Disposal
Requirements."

11. SAFETY MEETINGS Prior to beginning work at the 1324-N Site a pre-
job safety meeting will be conducted by the Field Team Leader. This
meeting will cover the contents of this HASP and other matters
pertinent to the project. Tailgate safety meetings will be held
regularly at the site. Any pre-sampling site set up (non-intrusive) by
D & D will be done in accordance with existing 0 & 0 procedures.
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12. MEDICAL SURVEILLANCE All employees receive medical examinations at
the start of their employment and annually thereafter. These
examinations allow medical staff to monitor employees for any adverse
health effects related to exposure to contaminants during site
characteri zati on.

Employee medical records are maintained as required by 29 CFR 1910.120.
All employee field exposure data, required by 29 CFR 1910.120, will be
provided to HEHF on an annual basis.

13. SANITATION- Sanitation facilities for site personnel are located
outside the fenced area at the closet 100-N facility.
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14. EMERGENCY PROCEDURES

Hanford Emergency Phone # 811

Hanford Emergency Radio Frequency: Transportation Frequency, Station 1.
Describe location and request
assistance.

Office Radio: None

Nearest First Aid Location: ilOON/lOON Area Phone: 3-1695

Hospital: Kadlec Hospital, Richland 946-4611

Poison Control Center: (800) 572-5842

Site Resources:

Water: X Drinking X Fire X Decontamination

Telephone Location: 1120N

Radio Location: In vehicle

Other:

Emergency Contacts:
Phone location

Site Safety Officer
J. V. Mohatt 3-5566 MO-407 200E

J. Vaughn 3-5843 MO-407 200E
B. G. Tuttle 3-5884 MO-407 200E

Site Landlord
Joseph Zoric 3-4315 10ON
Vein Rice 3-1448 1OOK

Field Team Leader/Cognizant Engineer
Yule Sada 6-8596 450 Hills/3000 Area

Industrial Safety and
Fire Protection
Bill Rowe 3-1438

*or 85-720 Radio Pager

Staging Area
If an emergency alarm, 3 to 6 minutes steady siren, is sounded the team
members will stop work and procede to the staging area outside of the
fenced area.
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No..1 2
Material Safety Data Sheet SULFURIC ACID,

1145 CatalynStreet Revision C
Schenectady, NY 12303-1836 USA Issued: October 1980

(518) 377-8855 de4um PUGUS&4IaCOM~ Revised: F-ebrar. 1986

SECTION 1. MATERIAL IDENTIFICATION .. . .

MATERIAL "lA4ME: SULFURIC ACID, CONCEINTRATED

ar14FR ORE NATTONS Oil of Vitriol. Hydrogen Sulfate; H250 4; CAS 47664-93-9

UMIS

S * SCC 3

SECTION: 2. INGREDIENTS AND-HAZARDS HAZARD D~rA
Hydrogen Sulfate (H,2SO4) 93-98 8-hr TWA: I mgtm-1

Water Balance* Huan Mist Inhalion,

Material is obtained by the reaction of SO3 =id water. Ccontai TCL:3rni~m3 ,24w.

low impurity levels, such as 0.02% max of iron as Fe. Properties vary rxcMuhEfts

with H-ZS0 4 content-.a, rl

Current OSHA standard and ACGIH (19&S-36) TLV. NIOSH has a 10-itUh 10 gk

TWA, 40-hr. work week, Of 1 mg/M3.

SECTION 3; PTHYSICAL DTA..''
.93.19% H.,S0 4  98-33% H2S0 4  0%k75

Bon oitIam deg C ea 28r ca 338 ca 30 (d
SpecificGravity (60)160'F) 1.8354 1.34 1.84

Volatiles %@ 340"C ca100 cal100 ca 100

Melting Point. deg C c3 -34 ca 3 10.4
Water Solubility - Complete Miscible
Vapor Pressure, mm Hg @ 1007: - <1(93.19% H.,30 4); De&. Baume 66 (93.19% H-,S0 4) - Density Of H-2S04 is Often
reported in deg=e Baume BE). Formula is Be. 145 [T414s gr for liquids heavier than walter.

A m=-nrmice id odor Clear, colorless. hygrascapic. oily Liquid with w o dor. Mists gnr thim 1 mg/rn3 are easily
renizable. Thos -s 5 mg/rn3 am distinctiv obiecdoable.

SECION4. FIE.ANDEXPO.ON AT I LOWER I UPPER

Flash Point and Method Autoi *rcin Temao. Flammnability Limits Ins Air

None - Nonflammable NA NA I NA NA

.TU d C aC ir7s c 11aman a ; nwever At IS a strong oxidiag agent admay cattse :iuo a y coctac lut oosie

materials. Small riem may be smthercd with suitable dry chemical. Cool exteor of storage tanks Of H-,S04 With water to

avoid rupture if exposed to lre. Do not sdd water of odter liid to the !tdl The acid especially when diluted with water. can

react with mtals to liberate flammable hydrogen gas.
Sulfuric acid mists and vapors from a fire a= we erosive (mee semt 5).
Fire fighters mant wear sel-contained breathin equipment and fly protective clothing.

SECTION. S. REACTIVITY DT . .

Sulfutric acid is stable under normal condilloos of use and storage. It does nodergo hazardous polymerizatwi. It is a

strong mineral acid reacting with bases and metals. The concentrated acid is also a dehydrating agent, picking up moisture

readily from the air or other materials. Hydrogen gas may be generated within A .-,S 4 colntan. Vent drums; cautiously.

This material reacts exothermically with water. (Acid should always be added slowly to water. Water added to acdcan cause

boiling sad uncontrolled splashing of fth acid.) SuWthr oxides cmn result from decomposition and from oxidizing reactcos of

sulfuic acid.
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L. 1 0. 2 ULLFtJRC ACM, CONCE4TRATED (Rev. CQ
SECTION 6. HEALTH HAZARD IINFORMATION ITLV
Cieacentrated suihtnc ac.d is a strong mnineral acd, an oxisdizing agent, and a dehydrating agent that is rapidly damaging La ail
human tissue with which it comes in Contact. Ingestion may cause severe injury or death. Eye contact produces severe or
permarent injury. Inhalation of mists can damage both the upper respiratry rict and the lungs. Sulfuric acid is ot Listed as
a carcinogen by the NTP, IARC, or OSHiA.
FIS I FY7E .-CIA~: limmedirief flush eyes (including under eyelids) with plenty of running water for 3t least 15
minutes. Speed in diluting and rinsing out acid with water is extremely important if permanent eye damage is to be avoided.
Obtain medical help as soon as possible.* 2=I COT TImediately flush affected areas with water, removing
contaminated clothing &bila under the safety shower. Continue washing with water and get medical aacention.0
INHALATION: Remove to fresh air. Restore breathing. Call a physician immediately. INGESTIN: Dflute acid
irmditl with large amounts of miik or water, theni give milk of magnesia to neutraie. Never give anything by mouth to
an unconscious person. Do not induce vomiting; if it occurs spontaneously, continuec to administer fluid. Obtain medical
attention as soon as possible*
Maintain observation of patient for possible delayed onsect of pulmonary edemna.

*GEr MEDICAL HELP . in plant, paramedic. community.

SECTION 7. SPILL. LEAK.. AND DISPOSAL:PROCEDURES
Handle major spills by a predetermined plan. Contact supplier for assistance in this planning, in meeting local regulations.
and for disposing of large amounts. Notify safety personnel. Provide optimum ventilation; vapors are extremely imriating.

Stop leak if you cats do so without risk.

cleanup personnel need protection against inhalation or conitamt Keep upwind. Contain spill. Minor leaks or spills can be
diluted with much water and neu=ralizd with soda ash or lire. If water is not available, cover contaminated area with sand,
ashes, or gravel and neutralize cautiously with soda ash or lime.

QlS Follow Federal state, and local reguiationa. Runoff to sewer may creatie hydrogen gas, which is a fire or

explosion hazard. EPA (CWA) RQ 1000 lbs. (40 CFR 117).

SECTION 8. SPECIAL PROTECTrION IFORMATION:
Provide general venitilatiour to meet current TLV requirements in the workplace Where masts ame up to 50 mg/rn3, a high-
efficiency particulate respirator with full taceiece is warranted; a type-C supplier-air respirator with full facepiece operated in
prcssure-dernand mode is used to 100 mg/ms.

* Avoid eye contact by use of chemical safety goggles or face shield where splashing may occur. Acid-resistantL protective
clothing, such as rubber gloves, aprons, booms and suits, is recommended to avoid body contact.

Eyewash fountain and safety showers with deluge type of heads should be redl available where this material is handled or
stored.

* Contact lenses pose a special hazard; soft lenses may absorb aid all lenses concentrate irritants.
Comprehensive preplacemenit and annual medical examinations with emphasis on dental erosion, cardiopulmonary system, and
mucous membrane irrtation and cough am indicated.

SECTION 9. SPECIAL PRECAUTONS*AND COMMENTS....
Sulfuric acid in carboys or drums should be stored in clean, ventilated storage area having acid-resistant floors with 1,; wu
drainage. Kcep out of direct sunlight, do oot store above 99.67 (32*C). Storage facilities ame to be separate fromn orl-inic
materials. metallic powders, chmomates& chlorates nitrates carbides, oxidizables, etc. Soda ash, sand, or lime should tv- kept
in general storage or work areas for emergency use. Protect contaier against physical damage. Glass bottles need extra
protection. Sulfuric acid is highly corrosive to most metals, especially below 77% H2YS0 4 . Avoid breathing mist or vapors.
Avoid contact with skin or eyes. Do not ingest. Do not add water to concenatrated adid. Drums may contain hydrogen gas,

* ~~so open cautiously. Use onsparking toos free of oil din, and grit and vapor-proof electrical fihozze

*DOT Classtificaion: Corrosive Material. I No-z UN 1330 Labek: Corrosive

Data Source(s) Code: 1-12 19, 20, 24, A6 31, 37-39, 42, 321 CK

]wago=" a to u~o sinAUmiTr of iformaizo. bii for pwn:Ants puypm A pprovals ci-eC, -

am rtailaIcI~nwe resonubeity. Tliandoa aid="o~ rMaian-
wa ilkatnucvo Ii Y aW~ ffines ttwnmju. GcwmPubiutita;Cov;. Indust. Hly ynisr

icons so -Wurnuea.W nio o rgcliOa ad muf5IT no g -por-----

to lii, zSWMV or suainty oat ao s W tcala"u Lo pucmuu . ,

I uanwd pmnpuo. or for cossOs.- ad " us Medical Review J
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jT. BAKER CHEMIZCAL CC* 222 REO SCHOOL LArv=9 PHILLIPSSURGv NJ 08865

M A T ER IAL S A F ETY D A TA S HE ET

24-HOUR EMER.GENCY TELEPHONE -- (201) 859-Z151

Av% CmEMTREC, 4 (E00) 424-9300 - NATIONAL RESPONSE CENTER I (800) 424-8802

W-;4034 -0.SODIUM HY0RCXIOE PAGE: I.

E.F-rECTIVE: 10/08/35 ISSUEO: 01/24/3t

SECTION I - PROUCT IDENTIFICATION}1$D----------------------------------------------

PRCOUCT NAME: SODIUM HYDROXIDE
FORMULA: NACH

FORMULA WT: 40.00
CAS NO.: C1.31C-73-2
NIOSH/RTECS NO.: W8490,0000
COMMON SYNONYMS: CAUSTIC SCOA; SODIUM HYDRATE; LYE

PRODUCT CODES: 373O,3722,531.2,51432937343726,,045,3728,37239p5OZ22,3736

PRECAUTIONARY LABELLING

BAKER SAF-T-OATA(TM) SYSTEM

HEALTH - 3 (POISON)
FLAMMABILITY - 0

REACTIVITY - 2
CONTACT - 4 (CORROSIVE)

LABORATORY PROTECTIVE EQUIPMENT

OGGLES; LAS COAT; VENT HOO; PROPER GLOVES

ORECAUTIONARY LABEL STATEMENTS

POISON DANGER
CAUSES SEVERE BURNS

MAY BE FATAL IF SWALLOWED
DO NOT GET IN EYESv ON SKIN# ON CLOTHING.
AVOID BREATHING DUST. KEEP IN TIGHTLY CLOSED CONTAINER. USE WITH ADEQUATE

VENTILATION* WASH THOROUGHLY AFTER HANDLING-

SECTION II -- HAZAROUS COMPONENTS

COMPONENT 2 CAS NO.

SODIUM HYDROXIDE 90-100 1310-73-2

SECTION III -PHYSICAL DATA

BOILING POINT: 1390 C Z 534 F) VAPOR PRESSURE(MM HG): 0

MELTING POINT: 318 C ( 604 F) VAPOR OENSITY(AIR=.): N/A

SPECIFIC GRAVITY: 2.13 EVAPORATION RATE: N/A

(H20=1) (BUTYL ACETATE=!)

SOLUBILITY(H2O): APPRECIABLE (MORE THAN 1.0 2)2VOLATILES BY VOLUME: 0

QPPEARANCE & OOR: wiHITEt ODORLESS SOLID (FLAKES).

CONTINUED ON PAGE: 2 WHC-SD-EN-AP-O08 , REV. 0
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j, T. BAKER CHEMICAL CO. Z22 REO SCHOOL LANE, PHILLI?SSURG9 NJ 08865
M A TE RI AL S AF ETY 0DA TA S HEE T

24-HOUR EMERGENCY TELEPHONE -- (201) 855-2151
CHEMTREC 4 (800) 424-9300 -NATIONAL RESPONSE CENTER 4 (300) 424t-B802

5z-34 -01scrU HYCROX IDE PAGE: ~
EECTIVE: 10/0os/s5 ISSUED: 01/24/36

SECTION IV. - FIRE AND EXPLOSION HAZARD DATA MSS
FLASH POINT: N/A NFPA 704M RATING: 3-C-1

FIRE EXTINGUISHING MEDIA
USE WATER SPRAY*

UNUSUAL FIRE & EXPLOSION HAZARDS
CONTACT WITH MOISTURE OR WATER MAY GENERATE SUFFICIENT HEAT TO
IGNITE COMBUSTIBLE MA TERIALS.
REACTS VIOLENTLY WITH WATER LIBERATING AND IGNITING HYDROGEN.

SECTION V - HEALTH HAZARD DATA

THRESHCO LIMIT VALUE (TLV/TWA): 2 MG/M3 CPPM)

EFFECTS OF OVEREXPOSURE
INGESTION MAY RESULT IN SEVERE INTESTINAL IRRITATION WITH BURNS TO
MOUTH.
CONTACT WITH SKIN OR EYES MAY CAUSE SEVERE IRRITATICN OR BURNS.

EMERGENCY AND FIRST AID PROCEDURES
CALL A PHYSICIAN.
IF SWALLOWED, 00 NOT INDUCE VOMITING; IF CONSCIOUS, GIVE LARGE AMOUNTS OF
WATER. FOLLOW WITH DILUTED VINEGAR* FRUIT JUICE OR WHITES OF EGGS, BEATEN
WITH WATER.
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH PLENTY OF WATER FO

AT LEAST 15 M4INUTES WHILE REMOVING CONTAMINATED CLOTHING AND SHOES.
WASH CLOTHING BEFORE RE-USE.

SECTION VI - REACTIVITY DATA

STABILITY: STABLE HAZARDOUS POLYMERIZATION: WILL NOT OCCUR

CONDITIONS TO AVOID: MOISTURE

INCOMPATIBLES: WATER, STRONG ACIDS* MOST COMMON METALS

SECTION VII - SPILL AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE
WEAR SELF-CONTAINED BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING*
WITH CLEAN SHOVEL9 CAREFULLY PLACE MATERIAL INTO CLEAN, DRY CONTAINER AND
COVER; REMOVE FROM AREA. FLUSH SPILL AREA WITH WATER.

J,. T. BAKER NEUTRACIT-2(R) CAUSTIC NEUTRALI ZER IS RECOMMENDED
FOR SPILLS OF THIS PRODUCT*

CONTINUED ON PAGE: 3
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SECTION VI-SPrLL AND DISPOSAL PROCEDURES (CCNTINUEO)

DISPOSAL PRO'4CEOURE
DISPOSE IN ACCORCANCE WITH ALL APPLICABLE FEOERAL, STATE, AND LCCAL
ENVIRONMENTAL REGULATIONS.

EPA HAZARCOUS WASTE NUMBER: 0002, 0003 (CORROSIVE, REACTIVE WASTE)

SECTION VIII - PROTECTIVE EQUIPMENT

VENTILATION: USE GENERAL OR. LOCAL EXHAUST VENTILATION TO MEET
TLV REQUIREMENTS*

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE
CONCENTRATION EXCEEDS ThY. AT CONCENTRATIONS UP
TO 80 PPM, A HIGH-EFFICIENCY PARTICULATE
RESPIRATOR IS RECOMMENDED. ABOVE THIS LEVEL, A
SELF-CONTAINED BREATHING APPARATUS IS ADVISEO.

EYE/SKIN PROTECTION: SAFETY GOGGLES, UNIFORM* APRON, RUBBER GLOVES ARE
RECOMMENDED.

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

SAF-T-ATA(TM) STORAGE COLOR CODE: WHITE STRIPE

SPECIAL PRECAUTIONS
KEEP CONTAINER TIGHTLY CLOSED. STORE IN CORROSION-PROOF AREA*

SECTION X - TRANSPORTATION DATA AND ACDITIONAL INFCRMATION

OMESTIC (DO.OT.)

PROPER SHIPPING NAME SOIUM HYDROXIDE, DRY SOLID
HAZARD CLASS CORROSIVE MATERIAL (SLID)
UN/NA UNI 23
LABELS CORROSIVE
REPORTABLE QUANTITY 1000 LBS.

INTERNATIONAL (t.M.Co)

PROPER SHIPPING NAME SCOUM HYDROXIDE, SOLID
HAZARD CLASS 8
UN/N1A UNISZ3
LABELS CORROSIVE

CT ) AND (R) DESIGNATE TRADEMARKS.
I A= NOT APPLICABLE OR NOT AVAILABLE

WHC-SD-EN-AP-008, REV. 0
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THE INFORMATION PUELISHED IN THIS MATERIAL SAFETY DATA SH4EET HAS BEEN COMPILED

FROM OUR EXPERIENCE AND DATA PRESENTEO IN VARIOUS TECHNICAL PUBLICATIONS. IT IS

THE USER'S RESPONSIBILITY TO DETERMINE THE SUITA3ILITY OF THIS INFORMATION FOR

THE ADOPTION OF NECESSARY SAFETY PRECAUTIONS. WE RESERVE THE RIGHT Tc REVISE

MATERIAL SAFETY DATA SHEETS PERIGOICALLY AS NEW INFORMATION BECOMES AVAILA8LE.

-- LAST PAGE -
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Attachment 2

EQUIPMENT CIIECKLIST

A. PROTECTIVE GEAR

LEV EL a LEE L C

Cascade breathing air ____Ultra-Twin Respirator
SCBA ___Powered Air Purifying Respirator
S pare Air Tanks ___Cartridges (Type
Protective Coveralls___ _____________

(Saranax or Chemnorel ___Escape Mlask___
Rain Suit ___Protective Coveralls
Surgical Gloves ___(Type______________

Gloves (Vitrol, Buna ___Rain Sit
Rubber, Polypropylene) Butyl Apron
Outer Work Gloves Surgical Gloves
Neoprene Outer Boots ___Gloves (Type
Booties Outer Work Gloves___
Hard Hat ____Ncoprcnc Outer B~oots
Acid Suit I lard I hIt ____

Hearing Protection ___Hearing Protection___
Leather Safety Boots ___Leather Safety Boots

LE VE L D2__

Ultra-Twin Respirator
(Available)
Cartidges (Type

* Escape Mask (Available)
Protective Coveralls

* ~(Saranex or Chemnorci)___
* Rain Suit

Neoprene Outer Boots
Booties
Work Gloves
Hard Hant___
Safety Glasses, goggles or shield ___

Outer Gloves
Hearing Protection___
Leather Safety Boots

WHC-SD-EN-AP-008, REV. 0
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B. WVELI)ING EQUIPMENT fc._INSTRUMIENTAtTION

Helmet with face shield ____OVA

Leathers ____[NU (Probe____________ __

Blanket ____OjExplosimcter

Welder's Coveralls _____ agnetometer
_____________________ _____ Radiation Dosimeters ___

Light Meter ___

____________________ _____ Sound Level Meter ___

D. FIRSTr AID WBGT Instrument __

First Aid Kit ____ Radiation Meter
Stretcher _ __ (Type) ___

Portable Eye Wash . ___Pipe Locator ___

Fire Extinguisher ____Wind Sock ___

____________________ ____ Brunton Compass

Draeger Pump
Draeger Tubes
(Type _ _ _ _ _ _ ) _

__________________ ____ Smoke Tube___
Folding Tables___

____________________ ____ Solar Shielding (canopy,
______________________umberella, etc.)

E. DECON EQUIPMENT ___F. SAMNPLING EQUIPMNENT

Wash Tubs___ _________________ _ ___

Buckets _ _ _ ___________________ ___

Scrub Brushes ___ _________________ __

Sponges
Pressurized Sprayer
Detergent
(Type ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cover__ _ ________________ __

Trash Boxes___ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Masking Tape
Duct Tape_______________ ____

Paper Towels G__ . MISCELLANEOUS
Folding Chairs _ __Tables

Step Ladders Camera
Cloth Towels/Rags Film___

___________________ ____ AC/DC Generator___
Two-way Radio

____Cool Water with Cups
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