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1.0 INTRODUCTION

1.1 GENERAL

Pacific Northwest Laboratory (PRL] is undertaking a remedia)
jnvestigation {RI} for the two inactive process ponds located outside the
300 Area at the U. 5. Department of Energy {DOE} Hanford Site. This R] is
being conducted as part of implementation of Phase Il of the DQE
Comprahensive Environmental Response, Compensation, and Liability Act
{CERCLA} Program being conducted under UQE Order 5480.14. The 200 Area
Process Ponds were selected for further characterization under Phase I
based on the resuits of the Phase [ Installation Assessment {DDE, 1986a).
In Phase I, inactive waste disposal sites at Hanford were ranked using the
Environmental Protection Agency’s Hazard Ranking System {HRS} and DOL’s
Modified Hazard Ranking System {mHRS}. The iwo ponds each had an HRS/mHRS
migration score of 78.28, These scores were above the value of 28.5 used
to determine whether further action at a site should be conducied.

This work pian describes the work to be perfarmed for site
characterization for the 200 Area ProCess Ponds. The work described
herein will meet the requirements of Phase Il of the DOE CERCLA Program as
well 35 comply with the RI requirements given in the National (4} and
Hazardous Substances Pollution Contingency Plan (HCP). The work
corresponds to Level I of site characterization, as described in the
general RI methodology plan for Hanford., In addition, some Level [I
sampling and analysis activities are included at this time because
of the lack of contaminant data neesded to assess the risk associated
with <he site.

The work plan summarizes an initial evaluation of existing data
and background information and defines the scope of the site
characterization activities, Sections 2 and 3 summarize the svaluation of
existing data. Section 4 identifies the ratignale for the proposed
approach, which is described in Section 5. Section 6 presents a scheduls
for performing the work.
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1.2 QBJECTIVES

The objectives of the site characterization for the 300 Area

Process Ponds are to identify and quantify contamination at the ponds and

to estimate their potential impact on human healith and the environment.

The results of the site characterization will be ysed to identify any

future actions related to contamination at the site and to identify any

additional dats requirements neesded to support selaction of a remedial
action.
Following completion of the Level 1 RI, a Work Plan for the

Level 11 Rl will be prepared if the resulis:

» ldentify an envirgnmental or healih risk needing further
rharacterization.

& Determineg the environmental contasmination and migration pathways must
be characterized in more detail than possible with existing data ang
those data collected during Level I.

¢ Determine that additional data are required to support selection of
remedial technpiogies and alternatives.
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inches and 31.8 percent, respectively. Winters are mild for the latitude
and are somewhat wetter than the summers. The low average daily maximum
temperature of 36.7°F and average daily minimum temperature of 22.1%
pccurs during January. The highest mean monthly precipitation also occurs
during January and is 0.93 inches. The highest average monthly relative
humidity occurs during December and is 80.4 percent {ERDA, 1975).

Mean monihly wind speeds range from a low of 6.0 mph in December
to & high of 8.2 mph in June with a yearly average of 7.6 mph., The
prevailing wind direction is from the northwest to west-northwest, but the
strongest winds are from the southwest. Windspeeds dre generally the
lowest in the midmorning and the highest in the late evening. Average
daily variations vange from as much as B mph in the summer to as little as
1 mph in the winter. The maximum peak gust recorded at the HMS was 72 mph
in June, 1857. Peak gusts over 40 mph are abserved 26 times per year on
the average {{RDA, 19753,

2.1.7 Surface Water

The maior surface water feature at the Hanford Site is the
Columbia River, whith is located approximately 300 ft east of the 300 Area
Process Pords. The Lolumbia is the largest river in the Pacific Northwest
and drains most of the land area in the Northwest. In the (otumbiz Basin
the river is used extensively for irrigation as well as for production of
electricily with hydroelectric dams., The river is also used as & source
of drinking water by a number of municipaiities, including the ¢ity of
Richland, whose water intakes are approximetely three miles downstiream
from the 300 Area, and the c¢ities of Kennewick and Pasce. A sanitary
water intake for the 300 Area is lecated approximately 1,000 ft downstream
of the South Process Pond. The river, inciuding the reach at and
downstream of the 300 Area, also sees heavy recreational use for boating,
fishing, and swimming.

The river reach from Priest Hapids Dam, which is several miles
upstream of the Hanford Site, to the head of the McNary Dam reserveir
poel, which is Jocated near the ¢ity of Richland, s the Tast free-flowing
reach of the Columbia River within the United States. This reach, which
includes the river reach adjacent to the 300 Area, is characterized by
islands, submerged rock Jedges, and gravel bars. The bed material is
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typically sands, gravels, and cobbles. The river in this reach varies in
widih from 1,200 to 1,800 ft and ranges in maximum depth from 10 to 40 ft,
with an average maximum depth of 25 ft (ERDA, 187%}.

Although the reach at Hanford is free-flowing, its flow is
controtlied by the upstream Priest Rapids Qam. Flows through this
hydroelectric dam can vary widely depending on power demands. Quring the
summer, fall, and winter, the daily flows ¢an range from as low as 26,000
¢fs to as much as 160,000 cfs. Flows are higher during the spring when
there is heavy rungff. Peak flows during spring runoff have recently
ranged from 160,000 ¢fs to 550,000 ¢fs. The long-term annual average flow
at Hanford is 120,000 cfs. Maximum river velocities range from 3 fi/sec
to over 11 ft/sec, depending on cross-section and fiow {ERDA, 1975).

2.1.8 BRenional! Hydroaeoloay

A number of water-bearing units are preseni beneath the Hanford
Site. The upper-most aquifer is located in the upper Ringeld Formation in
the weslern part of the Site and in the Ringold and overlying Pasce
Gravels in the eastern part of the Site. This aguifer is generally
unconfined, although locally confined zones exist. The bottom of this
aquifer is the silts and c¢lays of the middie and lower Ringold Formation
or, in some locations, the top of the basalt flows. In some areas, there
are also sands and gravels in the Jower Ringold which form the uppermost
confined aquifer,

Natural recharge of the umconfined agquifer occurs to the
southwest at the foot of the Rattlesnake Hillg and Yakima Ridge., The
major source of artificial recharge is Tiguid waste disposal in the 200 .
Areas, where approximately 15,000,000 gal/dey of water are discharged to
the ground (DOE, 1986b}. Lesser amounts of artificial recharge occur in
the 100N and 300 Areas.

Fiow in the unconfined aquifer is generally toward the Columbia
River, which forms & discharge boundary. Both the flow direction and the
groundwater gradient have been significantly influenced by the Targe
volumes of wastewater which are disposed aof at the 200 Areas. The water
table has been raised by as much as 75 ft due to mounding beneath waste
disposal sites. Gradients at the mounds are as much as 30 ft/mile,
Hydraulic properties of the aquifer material vary substantially with



2-13

tocation. Values af hydraulic conductivity measured at Hanford range from
10 to 700 €t/day for the Ringoid Formation and from 1,000 to 12,000 ft/day
for the Pasco Gravels (ERDA, 1975).

Beneath the Ringeld Formation s the series of basali flows in
which are found a number of confined aguifers. Aguifers in the basait are
found in inter-bedded sediments and scoriz and breccia zones forming the
tops and botioms of flows. The confined aquifers are generally not well
characterized.

Z.1.9 Site Mvdrogeoloay

The hydrogeclogy of the 300 Area is described in detail by
Lindberg and Bond (1979}, &roundwaier is found beneath ihe Process Ponds
in a shaliow unconfined agquifer in the Pasce Gravels and Ringold
Formation. The depth to the water table beneath the Ponds is less ihan 40
1. The flow direction of the water table aguifer at the 300 Arez is
generally to the easlt toward the (olumbia River. During periocds of high
river stage, however, gradient reversal and bank storage can occur. The
aquifer is recharged tocally by discharges to active 1iquid waste disposal
units. The largest source of recharge is the 300 Ares Process Trenches,
which are Tocated approximaiely 300 ft west of the North Pond. These
trenches receive approximately 1,000,000 gai/day of process wastewaters,
There is some slight mounding of groundwater beneath the Process Trenches,
the effect of which is to steepen the groundwater gradient toward the
Lclumbia River. An additional source of recharge is the Sanitary Leaching
Trenches, which are located just norih of the South Pond. These trenches
receive severaz! hundred thousand gallons per day of sanitary wasieswater.

The {ransmissivity of the uncenfined aquifer, as delermined from
aguifer tests on a well near the Ponds, is on the order of 100,000
ftzjéayx A groundwater model of the 300 Area used transmissivity values
ranging from 20,000 to 2,000,000 ftzfday for the area near the Process
Ponds {Lindberg and Bond, 13579, The model predicted groundwaler travel
times from the 300 Arez to the Columbia River on the order of weeks to
monihs.
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2.2 SIYE HISTORY AND RESPONSE ACTIONS

The South and North Process Ponds were comsiructed in 1943 and
1648, respectively, for disposal of radiocactively (principally uranium}
and chemically contaminalted wastewalers from the 300 Area. The North Pond
was originally consﬁruaied as a replacement to the Sguth Pond following a
£21lure of the dike near the northeast corner of the South Pond and
subsequent release of much of the Pond’s contents. The South Pond was
later repaired and the twe Ponds were operated alternalely until 1875, A
summary of data related to the operation of the ponds is given in
Teble 2. The ponds were used primerily for dispesal of fuel fabrication
wastewaters and nonradivactively contaminated process and laboratory
wastewaters. Discharges to the pond were reportedly subject to & relesse
Timit of 5 x 10°° uCi/ml {Loe, 1967). Unti} recently, the small {east)
infiltration basin of the Spulh Pond was kept active for the dispesal of
water treatmen?t filter backwash, Also, the first settling basin of the
North Pond was used for disposal of flyash from the 300 Area Power Plant,

The ponds were operated as a series of basins, as shown
previously in Figures 2 and 3. The South Pond consisted of three small
setiling basins followed by two large basins. The North Pond consisted of
three smal) settling basins followed by one large basin. The basing were
separated by dikes which were approximately 15 ft high, The inlet {o the
South Pond was originaliy located at the southwest corner of the Pond. In
1853, a new process sewer was constructed to serve the expanded 313 Metal
Fabrication Building and 308 Fuel Dlement Pilet Plant. This new sewer was
connected to a new inleil at the northwest corner. The inlet for the North
Pond is at the southwest corner. Influent would enter the first of the
settiing basins and flow to the remaining basins by overflowing through
filumes constructed in the fops of the dikes. The ponds were operated in
this manner se that suspended and particulate contamination would be
rexoved in the seitling basins. There was no discharge from the ponds,
ard all water would either infiltrate or evaporate. The three setiling
basins on the Norih Pond were replaced in 1861 pr 1962 with the origingl
basins kept for sediment disposal. Since cliosure, several of the dikes



Table 2. Summary of Operational Data for 300 Area Process Ponds

Characteristics

South Pond (J316-1)

Period of Use

Bottom Area

Depth to Water Table

Rate of Inflow

Total Uranium Received

Other Radionuclides Received
Unplanned Releases

Nonradioactive Constituents Received
pH Range of Pond Water

Significant Process Changes

1948-1975
1.3 ha (8.1 acres)

10 m (33 ft)

410,000 to 2,900,

_ North Pond {316-21)
194A-1975

4.0 ha (10 acres)
10 m {33 ft)

000 gal/day

More than 62,000 kg (130,000 1b)

55 mCl Pu; trace

60Co: trace £3%7h

750 mci 147pm 1967; some Pu 1950

Copper (160,000-240,000 lb)

1.8 to 11.4

{1) Changes in 114 Bldg.

in 1953 reduce moluble

and insoluble U discharges to ponds

(2) MNew laboratory facilities in 1954 eliminate
routine Pu and FP discharges to ponds

(3} Copper discharges 19539-1974 from M Reactor
fuel fabrication (1000-1500 lb/yr}

{4) Thorium fuel fabrication in 1969

51-¢
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between the basins have been rempved, with the material placed on the

hottom of the basins to control wind erosion of contaminated sediments.
Sources of wastes discharged to the Process Ponds were uranium

fuel fabrication facilities, the 32] Building cold separations laberatory,

and miscellansous other buildings (e.q., floor drains, equipment coolingl.
Fuel fabrication wastes constituied the major waste straam discharged fo
the Process Ponds. Fuel fabrication operations conducted in the 300 Area,
and their resuyitant waste streams, varied somewhat over fime. Qrigfna]?y,
the site was used to fabricate aluminum ¢lad fuel elements., Operations
included extrusion, machining, and chemical cleaning of uranium fuel;
sealing of fuel elements in aluminum cans; testing of fuel elements; and
recovery of failed fuel elements. Typical wastes associated with the fuel
fabrication process are given in Table 3. In 1953, process modifidations
were made to allow for production of zirconium clad fuel. A major dif-
ference with this process was the use of copper Jackets to protect the
uranium fuel during extrusion, This process resulted in discharge of
approximately 1,000 to 1,500 lb/yr of copper +0 the Ponds,

The 321 Building was used during the late 1940s to mid-1950s for
research and development for chemical separations processas. During that
time, wastes containing depleted uranium and special depleted uranium were
discharged to the Process Ponds (Heid, 1958).

Prior Lo early 18383 {at which time Taboratory operations were
consolidated in the Works Laboratory Area in the socuth part of the 300
Areg), the Process Ponds received smail amounts of laboratory wastes from
the 3708 Building. The South Process Pond was aiso used to dispose of
very smali qQuantities (i.e., bottles) of organic sclutions. These wastes,
which were immiscible in water and which would pose an explosion hazard in
sewers or tanks, were poured into a stainless pipe laid down the dike on
the north side of the South Pond. The generation rate of these wastes was
estimated to be five to ten gallions per week .

During the time that aluminum clad fuel elements wers being
fabricated, sodium aluminate wastes were dischargsd to the ponds.
Precipitates from these wastes reduced the permeability of the pond
sediments, necessitating periogic dredging. The Scuth Pond was reportedly
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Table 3. Typical Wastes Discharged to the 3C0 Area Process Ponds

KaOH

Soap

ﬁaﬁzaz

Cleaner {Na»C03, Na,5i03, Naépza?)
Deoxidizer (NaHSO,, Cr0g or NaZCrEQ}, NaySifg)
%aﬁ03

Chelating Agent (&aiﬁﬁllﬁ?)
Aluminux (NaOH, RaCgH,,07}

Oxalic Acid

HNG 4

Uranium

Trichioroethylens
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dredged by dragline in 1948 and 1952 and by earthmover in 1857, 1965, and
196%9. The North Pond was reportediy dredged by dragline in 1952, 1854,
and 1955 and by earth mover in 1960, 1884, and 196%. Sediments removed
during dredging were disposed of by spreading on the impoundment dikes and
by burtal,

Post-ciosure actiivities have been directed toward minimizing the
potential for radicactive sedimenis in the Ponds to be spread by wind.
After closure, some of the materials in the dikes were used fgo cover the
pond bottom. Other stabilization activities inciude disposal of fly ash
in parts of the North Pond. Thers have been no response aclivities
reizted to contamination in the Ponds other than sampiing of sediments in
the Pords and monitoring of groundwater in the vicinity of the Ponds,

The 320G Arez Process Ponds are near several active 1iquid wasle
dispesal sites. The 300 Area sanitary leaching trenches are Jocated
immediately north of the South Pond, These consist of two trenches, each
approximately 650 f{ long by 30 ft wide used for the disposal of several
hundred thousand galions per day of sanitary wastewater from the 300
Area. The itrenches run vroughly east-west, with the southern trench a3
close as S0 ¢ from the South Pond. Immediately wesi of the North Pond
are the 300 Area Process Trenches. These consist of fwe parallel irenches
each approximately 1,535 ft long by 10 ft wide, which run north-scuth.
These trenches are used to dispose of approximately one million galions
per day of process wastewaters presentliy generated im the 300 Area.
Immediately south of the southwest corner of the South Pond is the 300
Area Ash Disposal Basin. This basin receives ash/waler slurey from the
300 Area Power Plant. Immediately socuth of the southsast corner of the
South Pond i3 & newly constructed basin used io recsive water itreatment
fitter backwash.



3-1

3.0 INITIAL EVALUATIONS

3.1 THE NATURE AND EXTENT OF SITE PROBLEMS

3.1.1 Types and Apparent Volumes of Wastes Oispesed

Information concerning the past disposal of wastes to the 300
Area Process Ponds is somewhat Timited. As part of the Phase 1
Installation Assessment {DOE, 1986a), estimates of the chemical and
radiclegical inventories in each of the inactive waste disposal sites at
Hanford were developed for use in ranking the sites using HRS/mHRS. The
inventories for the 300 Area Frocess Ponds were developed based on
available waste descriptions and volumes reported in historical documents,
interviews with personnel familiar with the sites, and the resuyits past of
sampling and analysis of Pand sediments. When assumptions were made, they
werg conservative 5o a5 to maximize the estimated waste inventory. The
estimatad inventories for the Socuth and North Ponds are given in Tables 4
and 5, respectively.

Slightly enriched uranium was the only radionuciide known to have
been disposed of in significant quantities. Anodizing operations in the
306 Buiiding reportedly resulted in waslewaters containing zinc-65,
Lirconium-niobium, selenium-48&, iron-59, cobalt-58, and cobalf-60 up to
several fenths of a microcurie per miliititer {Loe, 1367}, Some cobalt-80
has been detected in the pond sediments up to a maximum of 4 nCifg. A
release of 750 mCi of promethium-147 in 1967 was probably the most
significant unplanned release.

3.1.2

Information on the extent of hazardous substances in the Ponds is
Timited to the results of monitoring., Samples of the sediments in the
Ponds were taken in the early 19705 and indicated the presence of many of
the chemical contaminants identified in Tables 4 and 5, A recent
inspection and radiological survey of the Ponds identified the presence of
radivactively contaminated sediments.
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Table 4, (Estimated Contaminant Inventory for South Process Pond

Chemical Inventory. kg
Sodium 2,000,000
Sodium Hydroxide 1,008,000
Nitrite 900,000
Mercury &0
Chromiuvm (VI) 5,000
Ladmium 80
Lead 4,000
Fluoride 7,000
Trichioroethylene 100,004
Uranium 40,000
Sodium Aluminate 2,000,000
Nitrate 1,006,000
Sodium Silicate 100,000
Rickel 10,000
Zinc 5,060
Silver 1,000
Berylitum 40
copper 6G,000
Nitric Acid 1,080,000

Seurce: DOL, 1986a
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Table 5. fEstimated Contaminant Inventery for North Process Pond

Chemical Inventory, kg
Sodium 2,000,000
Sodium Hydroxide 800,000
Nitrite 700,000
Mercury 40
Chromium (V]) 3,000
Cadmium 60
Lead 2,000
Fluoride 5,000
Trichloroethylene 100,000
Uranium 30,000
Sodium Aluminate 2,000,000
Nitrate 800,000
Sedium Silicate 80,000
Nickel 8,000
2inc 3,000
Silver 800
Beryllium 30
Copper 50,000
Ritric Acid 900,000

Source: DOE, 1988a
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Less is known of the extent ¢f harardous substances which may
have migrated from the Ponds. Given the high hydraulic conductivity of
the glaciofluvial and atluvial sediments beneath the Ponds and the high
rate of discharge to the Ponds, migration of soluble contaminants to
groundwater is expected. OGroundwater monitoring in the vicinity of the
Ponds has shown elevated levels of uranium and other soluble inorganic
contaninants. The most recent annual monitoring dats in the vicinity of
the Ponds show uranium concentrations ranging from 0.5 pli/i to 120 pli/t
{Price, 1986}. [levated levels of hexavalent chromium and fluoride were
also observed. With the high transmissivity of the shallow aquifer and
the short distance to the Cojumbia River, it is Tikely that contaminants
present in groundwater have reached the River. A 1857 siudy identified
higher concentrations of uranium in the Lolumbia River downstream of the
Process Ponds than upstream. The mosi recent annual
monitoring data continue to show uranium cConcentrations downstream of
Hanford to be slightly higher ithan upstream concentrations (Fr%ce, 1986} .
It should be noted, however, that there are other potential sources of
these contaminanis in the 30D Area and the contribution of the Process
Ponds to observed groundwater and surface water contamination has not been
characterized.

Contamination of subsurface sediments is expected from
infiltration of contaminated wastewater. The vertical and horizontal
extent of contaminants in subsurface sediments, however, have not been
characterized.

After ciosure the pond sediments dried out, presenting some
potential for airborne contamination through wind erosion and dispersal.
As mentioned previously, post-ciosure activities at the Ponds have
inciuded stabilization of the sediments to comtre] such migration. The
most recent annual monitoring data for Hanford show atmospheric vranium
levels in the 300 Area and near the 300 Area Ponds to be slightly higher
than off-site levels {Price, 1886).
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potential For migration than those which interact with sediments and
become associated with the river bed, While monitoring dats suggest that
some ¢ontaminants discharged te the Process Ponds have reached surface
water, the migration potential of other contaminants is not well
characterized.

3.2.4 Air

The potential for airborne migration of particulate contaminranis
{e.g., metals and most radionuc¢)ides} depends on several factors., The
first of these is the availability for transport. In order for migration
to occur, the contaminants must first be located on the surface and
exposed to the wind. The second factor is the transportabiiity of the
contaminants. The contaminants must be asseciated with 2 smail enough
particle to be abie 1o be ercded and iransported by the wind. The
migraticn potential of vapor contaminants {e.g., organic solvents) depends
only on the ability of vapors to come in ¢ontact with the wind, The above
factors are influenced strongly by the degree 1o which contaminants in the
Ponds have been stabilized {i.e., covered with inert, nonerodable
material). Some stabiiization activities have been performed at the
Process Ponds in the past. Available data are insufficient to determine
the impacts asseciated with possible airborne migration.

3.3 PQUENTIAL EXPOSURE TO MIGRATING CONTAMINANTS

Exposure to contaminanis disposed of to the Process Ponds
requires that receptors be present along the migration pathways., At
present, there is no use of groundwater in the area known ip be
contaminated {i.e., the shallow unconfined aquifer between the 300 Area
and the Lolumbig River). The potential for exposure, therefore, is
related to the potential for groundwater contamination to extend beyend
the shailow unconfined aquifer to other aquifers which are potentially
used.

Surface water migration offers the potential for exposure to
migrating ¢ontaminants. The downstream cities of Richland, Kennewick, and
Pasco a¢ well as the 300 Area use the Columbia River for drinking water
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supplies, creating the potential for direct human exposure. Columbia
River water is also used as a downstream source of irrigation water,
¢reating the potential for human exposure through'faod crops irrigated
with contaminated water. Human exposure is also possibie through
recreational use, either through direct contact with contaminated water,
or through consumption of contaminated game fish, Surface water also
offers the potential for exposure of aguatic biota to contaminants and for
food chain uptake of these contaminants by higher predators. Because
receptors are known to be present, the potential for exposure depends on
the potential for contaminants to be present in the River.

The potential also exists for exposure to airborne contaminants.
Potential receptors include Hanford Staff working in the 300 Area and
residents downwind of the disposal sites. The potential for exposure
depends on how well contaminant stabilization 3s maintained.

¥hile not s migration pathway, direct contact is a potential
exposure mechanism, Direct contact is not currently of concern because of
the restricied access i the Process Ponds., The fulure importance of this
exposure mechanism depends on the future disposition of the Ponds.

3.4 DA/GC REVIEW OF EXISTING DATA BASE

Data reviewed during preparation of the work plan include results
of past sediment sampling and Hanford annual monitoring data. Quality
asstrance/quality control (QA/QC) aspects of these data are discussed
below,

3.4.1 Sediment Sampling

The sediment sampling data reviewsd were those obtained for the
South Pond in 1974 and for the North Pond in 1870. South Pond sampling
procedures are described by Hall {1974) and involve collection of shallow
samples {(i.e., less than 1 ft depth) using simple digging tools. Sample
preparation and analysis are described by Stromatl (1574). Sample
oreparation involved acid Teaching of samples. Analytical methods
jnvolved flame atomic absorption {AA) spectrophotometry for chromium,
copper, lead, nickel, silver, and zinc., Flameless AA was used for
beryilium, cadmium, and mercury. Spectropholometry was used for
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hexavalent chromium and uranium and potentiometry for flueride. Spike
reécoveries were reported and generaliy ranged from S0 tc 110 percent.
Specifics of QA/QC methods were not described, but it assumed that the
analyses were performed under the general Hanford laboratory QA/QC
procedures.

The available documentation indicates no obvious GA/QL concerns
with respect to sampling and anmalysis. The greatest concern over the use
of these data is their age. These samples were taken approximately 13
years ago ang it is unknown how representative these data are of current
conditions.

Ro documentation was available for sampling or analysis of the
North Pond. Regardiess of the methods employed to collect or analyze
samplies, use of these data is of concern because of the Tong time period
since the sampies were collected.

3.4.2 Groundwater Samnliing

As mentioned previousiy, there is an extensive existing data base
resulting from past monitaring of groundwater at ithe 300 Area. Review of
these data was beyond the s¢ope of work plan preparation, but will be
performed as part of the RI. This review will include evaluation of QA/GC
concerns., Potential QA/QL concerns with respect to existing groundwater
data are expected to relate primarily to well construction methods and
materials, and sampling methods.

3.4.3 Syrfare Water Sampling

As mentioned previously, there 18 an extensive existing data hase
resuiting from past monitoring of surface water at Hanford. Review of
these data was beyond the scope of work plan preparatiocn, but will be
performed as part of the Rl. This review will include evaluation of QA/QC
concerns. Potential QA/QC concerns incluyde the representaliveness of
sample Tocations and melhods for characterizing contamination associated
with the Progcess Ponds.
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3.4.4 Alr Monitoring

As montioned previously, there is an extensive exisiing data base
resulting from past air monitoring al and downwind of the 300 Ares.
Review of these data was beyond the scope of work plan preparation, but
will be performed as part of ithe Ri, This review will include evaluation
of QA/QC concerns. Polential QA/GC concerns include the
representativeness of sample Jocations and methods for characterizing
contamination associated with the Process Ponds.
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4.0 WORK PLAN RATIONALE
4.1 DAIA REEDS

The primary objective of the site characterization is to
establish if there are public health and environmental hazards associated
with the 300 Area Process Ponds. Dasta are needed which specifically
tharacterize contamination asssciated with the Ponds. Past investigations
have not focused solely on the Ponds as a source of contamination, nov
have they addressed all contaminants potentially of interest or concern.
Additional data are also needed to satisfy the cbjective of supporting
both the public health evaluation {risk assessment) and the feasibility
study {FS}. The data needed to support these activities overlap with the
primary objective of the site characterization. [Data needs are grouped
jnio three categories, which are:

1) Those data necessary to support the FS which indicate the nature and
extent of site contamination sources and potential routes of
contaminant retease and migration {Section 4.]1.1, Problem
Iderntification}s

2} Those data which determine the potential impact and risks to human
health and the environment from the presence or release of
contaminants from the site {Section 4.1.2, Risk Assessment and
Environmental lImpaci};

3} Those data necessary to support the FS which will aid in defining
cost-effective remedial measures to reduce the risk or threat posed by
the presence or release of contaminants (Section 4.1.3, Remedia)
Action Screeningj}.

Evaiuation of existing dats, as summarized in Sections 2 and 3,
ingicates:

1} Substantial data exigt for some media {e.g., groundwater and surface
water), but require review to determine whether they are adeguate io
meel the objectives of the RI; and

23 Existing data for other media {e.g., subsurface sedimenis) are
inadequate to meet the objectives of the RI.

Specific data needs are discussed below.
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4.1.1 Problem ldentification

Site and Contaminant Characterization. Existing data are

inadequate to fully characterize the contamination associated with the

Process Ponds. Sampling of the sediments in the South Pond in 1974

indicated the presence of uranium and heavy metals at concentrations above

background. These analyses were limited, however, and did not include
additional contaminants which may be of concern (i.e., organic
contaminants). In addition, samples were collected only at the surface
and only within the boundary of the ponds. This limited distribution of
samples is inadequate to characterize the extent of contamination.

Specific sediment data needs include:

e Identification and quantification of the inorganic, organic, and
radioactive hazardous substances present in the sediments in and
beneath the Ponds;

o Characterization of the horizontal and vertical extent of chemical and
radiolegical sediment contamination associated with wastes discharged
to the Ponds;

Groundwater contamination at the site aiso needs additional
characterization. Available hydrogeologic data clearly indicate that
wastewater discharged to the Ponds has reached groundwater. As discussed
in Section 3, there presently exists a significant amount of groundwater
monitoring data for the area near the 300 Area Process Ponds. These data
were collected as part of the site-wide groundwater monitoring effort at
Hanford and, therefore, were collected to satisfy objectives different
from those of the RI. It is Tikely, however, that some of these data will
be useful in terms of characterizing contamination at the Ponds. In
addition, there are other ongoing groundwater characterization studies in
the 300 Area related to active liquid waste disposal facilities {e.g., 300
Area Process Trenches). Ongoing and planned activities may provide useful
data for the RI.

Specific groundwater data needs include:

o Evaluation of existing monitoring data and planned monitoring networks
in terms of their applicability to site characterization of the
Process Ponds.
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o Characterization, using those data which are applicable to the site
investigation, of the types, distribution, and concentrations of
organic, inorganic, and radiclogical contaminants present in the
shallow unconfined and deeper aguifers near the Ponds;

 fvaluation and characierization, using applicable data, of the
relationship of the observed groundwater contamination to wastes
received by the Ponds; and

s ldentification of additional requirved hydrogeolegic investigations and
groundwater menitoring, considering the available data and plamned
monitoring nelworks,

Existing surface water monitoring data are similar to existing
groundwater data. That is, the data were collected to identify
contamination in the Columbia River but were not collecled to characterize
this contamination with respect fo its relationship to the 300 Area
Process Ponds. As with the groundwater data, it is likely that some
existing surface water monitoring data will be useful for the site
characterization,

Specific surface water munitoring data needs include:
¢ Evaluation of existing monitoring data and planned monitoring networks

in terms of their applicabilitiy to site characterization of the
Process Ponds.

¢ Characterization, using those data which are applicable to the site
investigation, of the types, distribution, and concentrations of
organic, inorganic, and radicisgical contaminants present in the
Columbiz River upsiream and downsiream of the Ponds;

¢ Evaluation and characterization, using applicable data, of the
reiationship of the cbserved surface water contamination to wastes
received by the Ponds; and

s Identification of additional required investigations and surface water
monitoring, considering the availablie data and planned monitoring
networks.

potential for Contaminant Migratien. The primary pathway for
migration of contaminants from the Ponds is groundwater. With respect te
migration of contaminants in groundwater, the hydrogeclogy {i.e.,
{ransport medium) is geénerally well characterized, particularly the
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shaliow unconfined aguifer. Contaminant migration in other agquifers may
also be of concern and may require additional characterization. Specific
data needs include:
¢ ldentification of the types, concentrations, and distribution of
contaminants in aquifers below the shallow gnconfined aguifer; and
¢ Characterization of the interconneciion between the shallow unconfined
and deeper aguifers in terms of properties which affect contaminant
transport {i.e., hydraulic gradient, hydraulic conductivity, porosity)
One area of groundwaler and surface water contaminant migration
which is not well characterized is the geochemical aspect of migration.
That is, the geochemical interaciions affecting the availability of
contaminants for ieaching and migration are compliex and poorly
characterized. Such information will be needed in order to determine the
migration polential of contaminants associaled with sediments in and
bereath the pond. These data will also be needed to determine the fate of
contaminants following discharge to surface water. Specific data needs
inciude:
¢ ldentification of the minerals and chemical forms of contaminants
present in sediments;
¢ lIdentification and characterization of the factors controlling the
salubility of inorganic contaminants; and
s Characterization of the fattors controlling the rate of migration of
contaminants in groundwater (e.g., distribution coefficients].
Migration by the air pathway is potentially of concern., As
mentioned previocusly, the potential for migration is primarily related to
the availahility for contaminants to be erpded by the wind. Whiile
existing air monitoring data do not indicate that air contamination is a
significant problem, the monitoring data shouid be reviewed to evaluate
how well these data characterize potentiazl releases from the Ponds. In
addition, surface contamination at the Ponds should be characterized to
determine the potential for atmospheric releases. Specific data needs
inciude:
s Fvaluation of existing monitoring data im terms of their applicability
to site characterization of the Proucess Ponds;
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s Using those data which are applicable to the site investigation,
characterization of the types and concentrations of atmospharic
releases; and

o Characterization of surface contamination in the Ponds with respect to
the types and distribution of surface contaminants.

£.1.2 Risk Assessment and Environmental Impact

The primary means of coniaminant exposure appears to be to
surface water, with a lesser potential for groundwater and atmospheric
exposure. The data needs described above should better characterize the
actual and expected future concentrations of contaminants in these media.
To determine risk and impact, additional data will b needed 1o determine
what acceptable leveis of contamination are and what recgptors are likely
to be impacted. The former will first reguire identification of the
contaminants present at the site. Once all ¢ontaminants have been
identified, applicable or relevant and appropriate requirvements (ARAR:)
¢can be identified. Major potentially impacted receptors have been
jdentified for surface water, groundwater, and air, respectively as:

s Municipal, agricultural, and recreational users of the Columbia River,
and aquatic biota in the River;

s  Nearby users of groundwater in the lower unconfined and confined
aquifers: and

o Site workers and ngarby residents.

Potential receptors, critical habitats, endangered species, archeclogical

areas, and other concerans with respect {o environmental impact have been

previously characterized {e.¢., ERDA, 1975; Price, 1888} and shouid not

require further characterization., Additional specific datz needs for risk

assessment and environmental impact are identification of ARARs for each

contaminant identified at the site.

4.1.3 Genera) Response Action Screening

Potential general response actions were identified and screened
as part of the work plan preparation. The early identification of
potentially feasible remedial actions allows for definition of site
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characterization tasks to produce data necessary to assess endangerment
and define cost-effective remedial action alternatives. Sufficient data
do exist to make an initial assessment of general response actions and to
direct certain data gathering activities during the RI which will support
more detailed screening efforts to identify and evaluate specific remedial
technologies. This initial assessment is based on the assumption that
site contamination is bf a nature that remediation is necessary. The
final determination of the need for remedial action will be based on an
assessment of the data collected during the site characterization.

Response Action Identification. There are eight general

categories of response actions that include technologies to remediate

waste or contaminant sources, contamination migrating along pathways, and

exposure of receptors to contaminants. These categories include:

1) HNo action;

2) Use and access restrictions;

3) Aiternate water supplies;

4) Containment technologies applied to contaminant sources (barriers and
encapsulation) and contaminant migration pathways (flow barriers and
flow modification);

5) Removal of contaminants from contaminant source (usually combined with
disposal or treatment technologies) and locations along contaminant
transport routes (groundwater recovery, surface water or leachate
collection, sediment removal);

6) Disposal of contaminated or treated materials, including waste
products (usually to a secure facility), groundwater, surface water,
and leachate (usually after treatment), and soil and sediments;

7) Treatment of contaminants (usually after removal or collection)
including wastes, contaminated soil and sediment, surface water,
lTeachate, and groundwater {(after recovery or at the point of use); and

8) In-situ treatment of wastes, groundwater, and contaminated soils and
sediments at the source.

Potentially Applicable General Response Actions. The existing

site data indicate that several general response actions exist which could
potentially be required. The need for any actions will, of course, depend
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on the results of the site characterization and assessment of the risk
psosed by the site. Actions which may potentially be required at the site
can be divided into three groups: no action, on-site action (source
control), and off-site action (migration controil}.

No Action. 7The need for remedial action will depend on the risk
associasted with contaminants presently in the Process Ponds or formerly
disposed of to the Process Ponds. The no-action alternative may be the
cost-effective slternative for the Process Ponds if the contamination
associated with the Ponds does not exCesd levels sel by ARARs,

On-Site Actions {Source Contrel}. The need for on-site actions
will depend on the hazard posed by the contaminants at the gite {i.e., in
and beneath the Pends}. In addition, determination of the feasibility of
any actions will depend on additianal site characterization. Potentially
applicabie on-site actions include:

1} Contgipment of Source: This zction could be used if it were necessary
te control migration of coptaminanis from the sediments and
groundwater in and below the Ponds., Potentially applicable
technologies include:

. Contain contaminated groundwater 2l the site using either
physical or hydraulic barriers; and

. Isplate contaminated sediments with physical barriers to prevent
introduction into migration pathways.

2) Removal of Contaminants: This action could be used if it were
necessary to conirel migration of contaminants from the sediments and
groundwater in and below the Ponds. Potentially applicable
technologies include:
® Excavation and removal of contaminated sediments {additional

disposal or treatment of contaminated materials would be

required}; and
* Withdrawal of contaminated groundwalter henmeath the site

{additional treatment of withdrawn groundwater would be

required).

3) Disposal of Contaminated or Treated Materisls: This action would
apply to excavated materials generated by item 2 above.
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Treatment of Contamipants: This action would apply 10 excavated

materials or withdrawn groundwater generated by item 2 above.

In-Situ Treatment: This action could be used if it were necessary to
control migration of contaminants from sediments and groundwater in
and below the Ponds. Potentially applicable technologies include:

. In-situy treatment of contaminated sediments; and

Y In-situ treatment of contaminated groundwater,

Gff-Site Actions {Migration Lontrol). The need for off-site

actions will depend, in part, on the actual or poiential exposure of
receplors to contaminants at levels which pose a hazard. The feasibility
of any action will, of course, depend on addiiional site characterization
data. Poientially applicable off-site actions include:

1

2}

4)

5)

lise_and Access Restrictions: This action could be used to prevent

exposure of human receplors to contaminants in the Lolumbia River and
could include restriction of fighing, boating, and swimming access.
Alternate Water Supplies: This action could be used to prevent

exposure of municipal and agriculturzl users of contaminated

groundwater and/or surface water. Polentiatly applicable technolegies

inctude:

. Beplace water supplies contaminated by the site with
yncontaminated sources;

s Treat individual water suppiies to remove coataminants migrating
from the site; and

* Monitor wells and/or intakes for water quality degradation.

Removal of Lontaminants: This action <ould be used to Conlrol

exposure to contaminated sediments or groundwater away from the

source.  Potentially applicable technologies include:

s Withdrawal of contaminated groundwater downgradient of the site
{would require additional treatment}; and

. Dredging of river sediments contaminated by groundwater
discharges {would require additional treatment or dispesal}.

Disposal of Contaminated or Treated Materisls: This action would

apply to dredged sediments generated in Item 3 above,

Treatment of Contaminants: This action would apply 1o dredged

sediments or withdrawn groundwater generated in Jtem 3 above.
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§) In-Situ Treatment: This action could be used to treat contaminants in
shallow groundwater away from the site.

Technology Evaluyation Data Needs. In order to screen individual
technojogies and develop feasible remedial alternatives, additicnal data
will be necessary. Specific data needs related fo further assessment of
remedial technologies include:

1} Ng Action. Actual and expected contaminant concentrations in various
epvironmental media; acceptable or allowable concentrations.

23} Use and Access Restriciiens. Actual and expected contaminant
concentrations in media controliabie by access restrictions;
gistribuiions of receplors in these media.

3} Alternate Water Supplies. Actual or expecied coniaminant
concentrations in groundwaler and surface water used as water
suppiies; chemical and physical properties related to treatment.

4y (Cortaminant Contairment. Herizontal and vertical distribution of
contaminants: soil and aquifer properties and subsurface conditions.

5) Contaminant Removal. Horizontal and vertical distribution of
contaminants; soil and aguifer properties and subsurface conditions,

&) Disposal of Contaminated or Treated Materials. Chemical and physical
properties of treated materials,

7} Treaiment of Contaminants. Chemical and physical properties of s0ils,
sediments, and waters affecting treatment.

8} In-Sity Treatment. Horizontal and vertical distribution of
contaminants; physical and chemical properties of seils and aquifers.

4.2 WORK _PLAN APPROACH

Most of the data needs identified in Section 4.1 can be safisfied
by performance of a site characterization program which incorporates
hazard identification, endangerment, 3nd remedial fechnology needs intc
the following obiectives:

s HMaximize the use of existing data and monjtoring structures.

e Characterize inprganic, organic, and radioclogical contamination of
sediments, groundwater, and surface water to determine if & hazard
axists and 1o evaiuate feasibility of various treaiment technologies.
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¢ Characterize the vertical and horizontal extent of contamination in
the different environmental media.

¢ Determine the influence of neighboring liquid waste disposal
facilities on the observed contamination.

¢ Determine the potential for contaminant migration in the deep
unconfined and confined aguifers and in the atmosphere.

e Characterize geochemical factors affecting contaminant migration
potential,

The approach includes appropriste site characterization
activities described in the generic Hanford RI plan including Level I
data review activities and some Level 1] data collectfon activities.
Specific activities io be conducted include:

§ Site visit and general reconnaissance.
s Detailed evaluation of existing groundwater and geohydrologic data and
planned gechydrologic investigations for adjacent sites.
o Detailed evaluation of existing surface water and hydrologic data and
planned investigations for adjacent sites,
Detailed evaluation of air monitoring data,
Sampling and analysis of subsurface segiments below the Ponds.
Sampling and analysis of surface sediments in the Ponds.
Data evajuation.
Risk assessment,
Reporting.
Section § presents a detailed outline of proposed RI tasks,
including ohjectives and deliverables to be accomplished during these
tasks. The R] schedule is inciuded as Section 6.
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5.0 R] TASKS

The RI of the 300 Area Process Ponds is being conducted using a
phased approach, as described in the generi¢ Hanford RI Plan. The
first phase, referred to as the Level I RI, will focus heavily on
review of existing data and evaluation of those data to determine
they can be used to meet the objectives of the RI. This approach
1s necessary because of ihe Targe amount of existing data and the
retated investigations under way at neighboring facilities which
may be of use., in addition, Level I will involve 1imited coilection
of new envirommental contamination datz which do not presently exist,
These new and existing data will be evaluated to estimate the potential
impact of the ponds on human health and the environment and to determine
whether additional investigative phases are needed (i.e., existing data
are inadequate to meet the ohjectives of the RI}. The tasks associated
with the Level I RI are described below, ‘

5.1 JASK 1 - TECHNICAL MANAGEMENT AND SUPPORT

5.1.1 Subtask 1.1 - Projsct Management

Project management activities will be conducted through PNL’s
Inactive Waste Site Surveillance {IWSS) Program. C(ontact will be
maintained with PNL Hanford Environmental Program management staff and
with DOF Richland Operatipns {RL) staff during performance of the RI.

Project management activities during Level | will include
preparation of monthiy reports 1o keep PNL and BL management staff
informed of the techmical, financial, and schedule status of the project.
Diher responsibilities include controiling bugaets and schedules;
selecting, coordinating, and scheduling staff, subcontractors, and other
Hanford contractors for task assignments; maintaining project guality
control and assurance programs; and preparation of a work plan for
Level 11 of the RI, if required.
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§.1.2 Subtask 1.2 - Field Work Support

Under this subtask, PRL will coordimate the efforts of other
Hanford contractors and/or subcontractiers involved with field work {e.q.,
sampling). PNL will also provide required support for field activities.
Required field support will include excavation of subsurface sediment
sampling locations, subsurface sediment sawpling, radiation monitoring,
and surveying of the location and elevation of sample locations

5.1.3 Subtask 1.3 - 8ualitv Control

This subtask will involve review of project files and project
deliversbles, site inspection during the field activities, and inspections
and review of laboratory Q8/QC procedures. Project deliverables to be
reviewed inciude technical memoranda, the Draft tevel ] RI Report, and the
Final Level 1 RI Report. This subtask will 2iso involive preparation of
Field QA/QC samples {e.g., blanks, duplicates, spikes} for Taboratory
analysis.

5.1.4 Subtask 1.4 - Sannle Management

The objective of this subtask is te track the progress of samplss
delivered to the analytigal laboratory and 10 manage the anzlyiical data
received from the laboratory. This subtask will include maintenange of
sample chair-of-custody records, receipt of the amalytical data from the
laboratory, and supervision of entry of the diia to the environmental data
base.

5.2 TASK Z - EXISTING DATA REVIEW

§.2.1 Subtask 2.1 - Site Visit and Genora’l Reconnaissange

The objective of this subtask, is to visit the site to gainm
familiarity with site characteristics which may influence conduct of the
RI, particularly the field activities. The site visit will be attended by
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PNL staff and Hanford contractor and subcontractor staff involved with the
RI. Particular emphasis wiil be placed on identifying potential heaith
and safety concerns related to field activities and identifying site
access problems,

5.2.7 Subtask 2.7 - Hydroteologic and Groundwater Monitoring Data

The objective of this subtask is to review and evaluate existing
hydrogeslogic and groundwater monitoring data for application to the
Level I RI site characterization. Data sources to be evaluated include
Hanford groundwater monitoring data coliected near the 300 Area Progess
Ponds from existing monitoring welis, grouncwater monitoring data
collected for the ongoing RCRA compiiance effort at the 300 Area Process
Trenches, well logs from existing wells, results of acuifer tests, and any
pther hydrogeologic investigations conducted in the ares. The focus of
this evaluation will be on identifying hydrogeoiogic and groundwater
monitoring data which can be uszed to characterize groundwater
contamination at the Process Ponds and Lo characterize groundwater
movement near the Ponds. Evaluation of existing groundwater monitoring
data wiil include consideration of the sampling and analysis methods used
to obtain the data. Existing wells near the Ponds will also be evaluated
t¢ determine their suitability for collection of additional groundwater
sampies cduring Level 11, 3f regquired. This evaluation will include
careful consideration of the construction &nd mainienance of the wells.

The deliverable for this subtask will be a summary report which
identifies the existing geohydrolegic and monitoring data near the Ponds,
summavrizes evaluation of those data with respect to their applicability to
the RI, identifies data gaps which must be addressed during Level 11 of
the RI, and presents recommendations for coliecting those data during
Level I1.
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5.2.3 Sublask 2.3 - Hydrolegic and Surface Water Monitoring Data

The objective of this sublask is to review and evaluate existing
hydrotegic and surface waler monitoring data for application to the
tevel ] R] site characterization, Data sources 10 be evaluated include
Hanford surface water monitoring data coliected from the Columbia River
near the 300 Area, surface water moniioring data ¢ollected near the 200
Area for any other related eavironmenial programs, and results of any
other studies related to transpori of contaminants in the Lolumbia River.
The focus of this evaluation will be on identifying hydrologic and surface
water monitoring data which can be used to characterize any surface water
centamination related to the Process Ponds and which can be used to
characterize transport of these contaminants in the River, Evalugtion of
existing surface water manitoring data will include consideration of the
sampling and analysis methods used to obtain the data, in particular the
locations of samples and the use of vertical and horizontal sample
inlegration.

The deliverable for this subtask will be a summary report which
identifies the existing hydrologic and mopitoring data near the 300 Area,
summarizes evaluation of those data with respect to their applicability to
the RI, identifies data gaps which must be addressed during Level 11 of
the RI, and presents recommendations for collecting those data during
Level 11,

5.2.4 Subtask 2.4 - Metearojogic and Air Monitoring Data

The sbjective of this subtask is to review and evaluate existing
meteorologic and air monitoring data for application to the Level [ RI
site characterization. Dats sources to be evaluated include Hanford air
monitoring data collected from the 300 Area and downwind locations, air
monitoring data collected near the 300 Area for any other related
environmental programs, and results of any other studies related to
atmoaspheric transport of contaminanis from similar waste sites, The focus
of this evaluation will be on identifying meteorslogic and air monitoring
datz which can be used to characterize actual or potential releases of
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contaminants from the Process Ponds and which can be used to characterize
atmospheric migration of these contaminants. Evaluation of air monitoring
dats will intlude consideration of the sampling and analysis methods used
to obtain the gata, in particular the locations of samples vis-a-vis the
Yocation of the Process Ponds and wind direction.

The deliversble for this subtask will be a summary report which
identifies the existing relevant meteorologic and air monitoring data near
the 300 Area, summarires evaluation of those data with respect to their
applicability to the RI, identifies data gaps which must be addressed
during Level 11 of the RI, and presents recommendations for collecting
those data during Level I1.

5.3 JASK 3 - FIELD DATA COLLECTION

5.23.} GSubtask 2.1 - Surface Radiation Monitoring

The objective of Subtask 3.1 is to obtain dats on the extent and
magnitude of current radipactive surface contamination in the Ponds. This
information will be uged 1¢ determine health and safety requirements for
work within the Ponds, 10 zssess the potential for atmospheric releases
from the Ponds, and to help guide surface sediment sampling by identifying
"hot spots". Radiation menitoring will be performed using hand-held
survey instruments or more sensitive vehicle mounted instruments,
depending on access restrictions.

§.3.2 ZXubtask 3.2 - Subsurface Sedimeni Sampling

The objective of subsurface sediment sampling is to determine the
vertical distribution of contaminants beneath the 300 Area Process Ponds.
These data will be used to help define the contamination problem, to
assess the potential for future subsurface migration of coniaminanis, o
assess human health and environmenial problems related to the ponds, and
to evaluate the feasibility of remedial actions.

Subsurface sampling efforts will involve collection of sediment
sampies at 16 Tocations in and adjacent 1o the ponds. Preliminary sample
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locations for the South and Norih Ponds are shown in Figures 8§ and §,
respectively. Final sample locations will be developed during field
reconnaissance based upon access and other considerations. Final sample
collection locations should be map spotted or surveyed to within an
accuracy of 10 ft. and coordinates reported in units consistent with the
Hanford environmental data base, The raticnale for the sampling locationg
is given below.

The sample locations are designed to gain understanding as to the
behavior of the various contaminants following discharge to the Ponds.
Those contaminants released to the Ponds as precipitates, or already
associated with suspended material, would be expected to settle guickly
after discharge. The highest level of these contaminants should be found
al the surface and ¢lese to the influent point. Contaminants discharged
as solutes, but which precipitsted out following discharge, would alss be
expected te be found in the highest concentratiens at the surface and near
the influent point. Those gontaminants discharged 23 solutes which did
noet precipitate out in the pond should have infiltrated in approximately
the same conceniration over the entire pond area. The vertical
distribution of these contaminants should depend on the nature of theijr
interactions with the glaciefluvial sediments beneath the ponds. Those
contaminants which interacted rapidly and strongly with these sediments
should be found in highest concentrations near the surface, Those which
interacted less strongly should be more evenly distributed with depth.
Those having 1ittle interection with the sediments should have been
associated mainly with the dissolved phase and should not be found in high
concentrations at any depth,

For the South Pond, sample Tocations §$-1 through $-6 are Jocated
along the approximate flow path through the pond basins. Sample $-1 is
jocated at the northwest corner of the poné, near the current pond inlet,
and 5-7 is at the southwest corngr near the original pond inlet. These
samples are intended to identify high concentrations associated with the
pond inltets. Sample locations §-3, $-4, and 5-5 are located in the main
pond basin. These samples will provide concentration data representative
of the Targest potentially contaminated area. Sample Jocation $-6 will








































































































