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. Z Plant
o S Plant
o T Plant
o PUREX
° B Plant

° Semi-Works

o 200 North.

AAMS on an Agrea-wide sc: : (i.e., 200 West and 200 East Areas). Groundwater aggregate
areas were delineated to encompass the geography necessary to define and understand the
local hydrologic regime, and the distribution, migration and interaction of contaminants
emanating from source terms. which-is considered an
appropriate scale for developing eptual and numerical groundwater models.

] Department of Enerev, Richland Operations Fiéld Office (D( /RL) functions
as the "lead agency” for the 200 A 1S program. Depending on the specific AAMS, EPA
and/or Ecology function as the "Lt  Regulatory Agency” (Table 1-1). Through periodic
(monthly) meetings information is 1 1sferred and regulators are informed of the progress of
the AAMS such that decisions esta hed under the Hanford Site Past-Practice Strategy
(e.g., is an ERA justified?) (Figure 2) can be quickly and collect1ve1y made between the
three parties. These meetings w  continually refine the scope of AAMS as new information
is evaluated, decisions are made an  :tions t en. Completion milestones for AAMS are
defined in Ecology et al. (1991) an 1plicated in Table 1-1. All AAMSR will-be ;
submitted as Secondary Documents which are defined in the Tri-Party Agreemen

1.2.2 Process Overview

Each AAMS will-becondueted-in
data and formulation of a
evaluation remedial tec

- three steps: (1) the analysis of existing
y conceptual model, (2) identification of data needs and
and (3) conduct of limited field characterization
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o Section 10.0, References, list reports and documents cited in = AAMSR.

o Appendix A, Sup :n 1 Data, provides supplemental data supporting the
AAMSR.

The fc owing plans are i 1 and will be used to support past practice activities in
the aggregate area:

o Appendix B: Health and Safety Plan
o Appendix C: Pr¢ ct Management Plan

o Appendix D: -Pata-]

Community relations requirer nts for the U Plant Aggregate Area can be found in the
Community Relations Plan for the . nford Federal Facility Agreement and Consent Order
(Ecology et al. 1989).
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2.3.10 Unplanned Releases

Thirty-two unplanned releases
locations are shown on Figure 243}

not included as independent sites in the Tri-Party Agreement, however, because they are
closely associated with existing waste management units. These unplanned releases d their
associated waste management units will be addressed together in this study. Table 2-5-6
summarizes the known information for each unplanned release and, where applicable, lists
the waste management unit to which it is related. Most of the information available for the
unplanned releases is derived from the WIDS sheets (WHC 1991a).

Two additional, potentially significant, release sites are known in the U Plant
Aggregate Area but have not been officially documented as unplanned releases. More
information will be compiled on these sites in the future to assess their potential impacts to
the environment. A formal evaluation of the regulatory status of these sites will be made i

contamination leak) at the 224-U Buil

report. In September 1989, approximately 1 0 L (4,420 gal) of water leaked from a
concrete sump (C cell) into the surrounding soil. The water had a pH of 3.5 and contained
about 12.1 kg of uranium.

The second potentially new site is an area where painting wastes have reportedly been
emptied onto the ground immediately east of e 2715-UA Building Paint Shop (paint waste
spill). The quantities of waste disposed of at this site are not known at this time.

2.4 WASTE GENERATING PROCESSES

The primary waste generating processes in the U Plant Aggregate Area are associated
with the operation of the 221-U Building and its ancillary support fac ties. Operations in
the 221-U Building complex have included uranium reclamation, uranyl nitrate calcination,
and decontamination and reclamation of process equipment. This section describes the
primary waste generating processes and the associated building locations in the U Plant
Aggregate Area including

WHC(UPLANT-4)/8-6-92/02544A
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uranium from the aqueous phase ° countercurrent extraction columns. The aqueous phase
waste stream from the solvent extraction process was neutralized with sodium hydroxide and
transferred to cribs in the 216-B Crib complex. The uranium from the organic phase was
stripped with nitric acid and then concentrated to a uranyl nitrate hexahydrate feed to the
224-U Building.

Within the extraction process an evaporator condensate stream containing radioactive
and chemical contaminants was generated in evaporators which concentrated process
solutions. An offgas stream containing radioactive and chemical contaminants was also
generated in the evaporation process and the vessel vent system. A steam condensate stream
was produced from heating of process equipment and tanks. The steam condensate stream
was generally uncontaminated. Cooling water from evaporator condensers and process
equipment are- additional sources of uncontaminated waste. An addition: stream source
of waste was from spillage of process liquids wi n the building. Sumps collected spilled
liquids and other cell drainage and discharged the materials to the cribs.

Process wastes were discharged to various waste management units including the
following:

*  216-B Crib Ecomplex

. 216-U-1 and 216-U-2 Cribs
o 216-U-7 . .ench Drain

o 216-U-8 Crib

o 216-U-10 Pond

o 216-U-14 Ditch

. 216-U-16 Crib.

2.4.2 UOj; Conversion Process

The UO,; conversion process was carried out in the 224-U Building. A concentrated
uranyl nitrate hexahydrate stream was sent to the 224-U Building from the 221-U Building
for conversion to UO, by calcination. A process waste stream was generated which included
the condensate recovered from the calcining process. Uncontaminated cooling water was
generated in the process waste condensers. An offgas waste stream was also generated ‘om

WHC(UPLANT4)/8-4-92/02544A
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responsible for the safe and cost- effective surveillance, maintenance, and decommissioning of
surplus facilities at the Hanford Site. All of the major inactive buildings within the U Plant
Aggregate Area are covered under this program. These facilities include the 221-U Building,
the 222-U Laboratory and the 2 :

The Radiation Area Remedial Action (RARA) Program is eendueted-as-part-of-the
Surplus—Faeilities Program—RARA—is-respon ile for the surveillance, maintenance,
decontamination, and/or interim stabilization  inactive burial grounds, cribs, ponds,
trenches and unplanned releases at the Hanford Site. A major concern associated with these
requirements is the management and control « surface soil contamination. All of the
controlled access surface radiation zones and e cribs with collapse potential in the U Plant
Aggregate Area are covered by this program.

The Hanford-Site-Single-Shell Tank ¢ Program covers near-term waste
management activities to ensure safe interim rage of waste in the tanks. It: 0 addresses
the environmental restoration activities to clc  the 6 single-shell tank operable units,
including the 241-U Tank Farm. The prima regulatory drivers of this program are the Tri-
Party Agreement and RCRA.

The Befense-Waste Management Program is responsible for all actively operating
waste management units in the U Plant Aggreg : Area. These facilities include the 244-U
Receiver and-Tank, the 216-U-17 Crib, the . 6-Z-20 Crib, the 216-U-14 Ditch, the
and all high-level waste process nes and

their associated diversion boxes a3
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Table 2-1. Summary of Waste Management Units.¥ Page 2 of 8
Waste Volume Contaminated
Received Soil Volume Operable
Waste Management Unit Source Description/Type (L) (m?) Unit
24 U-108 BiPO, metal waste, REDOX coating 1,771,000 NA 200-UP-3
Single-She Tank waste, N Reactor, decon. lab, PNL
waste, evaporator bottoms/HLW
241-U-109 BiPO, metal waste, " 70X high-level 1,752,000* NA 200-UP-3
Single-Shell Tank waste, coating waste, and evaporator
bottoms/HLW

Sl 110 Bil wa  F77OX g 704,000 NR 200-UP-3
Single-Shell Tank and high-level waste, lab waste and

PNL waste/HLW
241-U-111 BiPO, first cycle waste, REDOX high 1,245,000% NA 200-UP-3
Single-Shell Tank level waste, HNO,/KMnO,; N Reactor,

PNL, decon. waste/HLW
241-U-112 BiPO, first-cycle waste, REDOX high- 185,000 NR 200-UP-3
Single-Shell Tank level waste from 241-U Tank
Farm/HLW

241-U-201 REDOX high-level wastes from 241-U 19,000% NA 200-UP-3
Single-Shell Tank Tank Farm/HLW
241-U-202 REDOX high-level wastes from 241-U 19,000%/ NA 200-UP-3
Single-Shell k Tank Farm/HLW
241-U-203 REDOX high-level wastes from 241-U 12,000% NA 200-UP-3
Single-Shell Tank Tank Farm/HLW
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Table 2-6. Description of Unplanned Releases.” Page 3 of 10
Associated
Unplanned Waste Manage- Reported Waste-Related History
Release No. Location Date ment Unit" Operable Unit
UN-200-W-55 UO; Plant asphalt loading ramp and April 12, 1960 NA A broken loading hose caused 1.3 metric tons
nearby roadway of uranium powder to spill.
Most powder swept up and placed into
drums, remainder washed off asphalt onto
ground surface.
UN-200-W-60 Area extending (69m) along U Plant February 25, NA A defective transfer box containing PUREX
railroad cut from tunnel door 1966 equipment was contaminated.
Unknown beta/gamma with readings up to 1
R/h.
Contamination was isolated and cleaned.
UN-200-W-68 Near the intersection of Dayton February 8, 1972 NA Cause of the contamination was not
Avenue and 13th Street conclusively determined.
Unknown beta/gamma with readings from
5,000 to 80,000 cts/min.
UN-200-W-71 Spots along the route from the 241-U January 24, 1974 NA A heel jet from the 241-U-102 Single-Shell
Tank Farm to the 200 West Burial Tank in transit to the burial ground.
Ground, including 16th Street and The roadway was cleaned and released.
Dayton Avenue
UN-200-W-78 South of UQ, Plant storage area August 21, 1970 NA A spill of UO, powder from a loading pallet

contaminated a 4 m® area

e Up to 20,000 ct/min.
¢ Contaminated soil was removed.

WHC(Ul \NT-4)/8-3-92/02544T
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Table 2-6. Description of Unplanned Releases."

Page 4 of 10

Reported Waste-Related History
Operable Unit

Associated
Unplanned Waste Manage-
Release No. Location Date ment Unit”
UN-200-W-86 200 West Area environment, October 27, 1981 NA U
specifically around U Plant and the (date
204-S Retention Basin (outside the contamination °
northwest unit boundary) was documented)
L ]
®
®
UN-200-W-101 Northeast end of 221-U Building March 1957 NA .

Cont nated pireon feces containing '*Cs,
B¥Cs, ®Sr, and .

Readings from 10,000 dis/min beta/gamma to
40 mr/h.

Note: not located on Figure 2-14 due to non-
specific location.

Radioactive contamination has been removed
to background levels; north 204-S Retention
Basin was decontaminated to background
levels.

Affected area around U Plant was chained off
and posted as a radiation area.

Reclaimed acid containing ®Sr fission
products to about 1 Ci spilled onto the
ground.

Ground surface was covered with 80 mm of
sand and gravel.

Approximate area is 27 x 20 x 1 m.

1967 - approximately 1,800 m* behind U
Plant was covered with tar to reseal an area
of old decomposed tar seal; "soil sterilizing
agent was applied before resealing.
Contamination of 250 ct/min to 35,000
ct/min detected during second quarter 1991
survey.

WHC(UPLANT4)/8-3-92/02544T
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Reported Waste-Related History
Operable Unit

Table 2-6. Description of Unplanned Releases.”
Associated
Unplanned Waste Manage-
Release No. Location Date ment Unit"
1 South side of 207-U Retention Basin, After 1952 207-U Retention
within 3 m of the wall Basin
®
[
UN-200-W-112 North side of 207-U Retention Basin After 1952 207-U Retention e
within 3 m of wall Basin
®
[ ]
o)
3
‘ S UN-200-W-117  Ground along railroad cut northeast of Mid-1950’s NA .
U Plant (occurrence)
| (Established as
an unplanned °
| release site in
| September 1980)
UN-200-W-118 Railroad spur about 15 m northwest of 1960-1972 NA °

U Plant

Approximately 21 m’ of sludge scraped from
bottom of south basin was put into a 12 x 4.5
x 3 m deep trench.

Areas of contamination up to 2 mr/h (1989).

Sludge was covered with 1.2 m of clean fill.

Approximately 21 m® of sludge scraped form
bottom of north basin was put intoa  x 4.5
x 3 m deep trench.

No surface contamination detected in a 1989
survey.

Sludge covered with 1.2 m of clean fill.

Contaminated liquid and particulate matter
dropped from railroad cars servicing the

U Plant.

Designated as a radiation zone, but has since
been released as contamination has decayed
to background levels.

Drippings and spills from the reclaimed nitric
acid unloading stations in the 211-U
Chemical Tank Farm.

Windborne particulate spread to ground
surface outside concrete unloading station.
Designated as a radiation zone, but has been
released as contamination has decayed to
background levels.
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Table 2-6. Description of Unplanned Releases.” Page 6 of 10
! Associated
Unplanned Waste Manage- Reported Waste-Related History
Release No. Location Date ment Unit” Operable Unit
UN-200-W-125 170 m north of 16th St. and 150 m May 1957 216-U-15 Trench * A trench opened to receive about 26,500 L of
west of 271-U Building "interface crud," activated charcoal, and
diatomaceous earth containing about 1 Ci of
fission products from the 388-U Tank in the
276-U Solvent Storage Area.
® Nature of waste is unclear: one source
reports 8,200 kg of hexone and 2,700 kg of
tributyl phosphate; another source reports the
former material as paraffin hydrocarbon.
¢ Backfilled immediately after use.
UN-200-W 18  Near northeast corner of U Plant June 1953 216-U-7 French o Uranyl nitrate hexahydrate solution
Drain containing estimated 140 kg of uranium

39-1T

overflowed to the U Plant vessel vent blower
pit onto the ground through the 216-U-7
French Drain.

Is within an area with surface contamination
from 250 ct/min to 35,000 ct/min as
determined during a second quarter 1991
survey.
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Table 2-6. Description of Unplanned Releases.

Page . of 10

Associated
Unplanned Waste Manage-
Release No. Location Date ment Unit”
UN-200-W-161 15.2 m east of 241-U Tank Farm. NA NA
30 m north of 207-U Retention Basin
UPR-200-W-18 200 West Area: 216-U-9 Ditch September 1953 216-U-9 Ditch
UPR-200-W-24 Road near 241-U Tank Farm April 30, 1953 244-UR Vault

Reported Waste-Related History
Operable Unit

Surface contamination that covers
approximately 2 acres.

General contamination of 250 to 450 ct/min
with spots of contamination up to 8,000
ct/min

Strontium is the main radionuclide present.
One soil sample had 2930 pCi/g.

) ey = October 1990 reported 200 to
500 ct/min.

Contamination was limited to the 216-U-9
Ditch.

This site is a duplicate of UPR-200-W-139
and is scheduled for deletion.
UPR-200-W-139 is part of another aggregate
area,

Contamination from a violent chemical
reaction in the 002 Blending Tank, 244-UR
Vault.

The contaminated area was backfilled and
stabilized.

Metal waste supernate with readings of 500
to 1000 ct/min.
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Table 2-6. Description of Unplanned Releases.”

Unplanned

Release No. Location Date

UPR-200-W-104  Leach trench running NE from the NE Mid 1950s
corner of 216-U-10 Pond

UPR-200-W-105  Leach trench running east from the Mid 1950s
center of the east side of 216-U-10
|

UPR-200-W-106  Leach trench running east from the Mid 1950s
east side of 216-U-10 Pond south of
UPR-200-W-105

UPR-200- 17 South of 216-U-10 Pond 1952-1957

UPR-200-W-110  Adjacent and parallel to the head of April 14, 1971

the 216-Z-19 Ditch

April 21, 1971

Page 8 of 10

Associated
Waste Manage-
ment Unit”

Reported Waste-Related History
Operable Unit

216-U-10 Pond

216-U-10 Pond

216-U-10 Pond

216-U-10 Pond

216-Z-19 Ditch

Site was a leaching trench connected to the
216-U-10 Pond.

Low-level beta/gamma activity on the ground
in the bottom of the trench.

Site was a leaching trench connected to the
216-U-10 Pond.

Low-level beta/gamma activity on the ground
in the bottom of the trench.

Site was a leaching trench connected to the
216-U-10 Pond.

Low-level beta/gamma activity on the ground
in the bottom of the trench.

Flood plain covered with rising water from
the 216-U-10 Pond.

Beta/gamma activity at ground surface up to
8,000 cts/min in 1978.

Trench filled with contaminated soil
mistakenly excavated from 216-Z-1 Ditch.
Trench is filled with 2 m of contaminated soil
and topped to grade level with eight feet of
clean dirt.

Americium and plutonium at bottom of 216-
Z-1 Ditch with readii  of up to 100,000
ct/min.

WHC(UPLANT-4)/8-3-92/02544T
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Table 2-6. Description of Unplanned Releases.”

Page 9 of 10

Reported Waste-Related History
Operable Unit

Rupture of a waste line in the 241-U-103
Single-Shell Tank.

Leak of 113,550 L of waste from 241-U-101
Single-Shell Tank.
Nearby dry wells -
activity.

Tank was classified as "Interim Stabilized" in
1979.

w only background

Leak of 208,175 L of waste from 241-U-104
Single-Shell Tank.

The tank was stabilized with the addition of
diatomaceous earth.

Leak of 30,659 L of waste from 241-U-110
Single-Shell Tank.

Increasing radiation levels detected in vadose
zone well 60-10-07.

A saltwell was installed in the tank.

Leak of 1,892 L of waste from 241-U-112
Single-Shell Tank.

A saltwell system was installed in the tank.
Total of 32,000 L believed to have leaked.

WHC(UPLANT4)/8-3-92/02544T

Associated
Unplanne Waste Manage-
Release No. Location Date ment Unit”
UPR-200-W-128  Surrounding 241-U-103 Single-Shell January 8, 1971 241-U-103
Tank Single-Shell
Tank
UPR-200-W-154  Surrounding 241-U-101 Single-Shell 1959 241-U-101
Tank Single-Shell
Tank
UPR-200-W-155  Surrounding 241-U-104 Single-Shell 1956 241-U-104
Tank Single-Shell
Tank
UPR-200-W-156  Surrounding 241-U-110 Single-Shell 1975 241-U-110
Tank Single-Shell
Tank
UPR-200-W-157  Surrounding 241-U-112 Single-Shell 1969 241-U-112
Tank Single-Shell
Tank
—

q yelq
¢S-16-"T4/90d














































































































































OO0 NN E WN =

DOE/RL-91-52
Draft B

3.7.3 Historical .esources

The o1 7 storic site in 200 We: Area is 2« White Bluffs freight road which
crosses diagonally through the wvicipity. This site is not considered to be
elis le for 1e National Register.

3.7.4 Community Inveolvement

A Community Relations Plan ¢€ERP)-(Ecology et al. 1989) has been developed for the
Hanford Site ¥ vironmental Resto: Program which includes any potentially affected
community with respect to the U I AMSR. e CRP includes a discussion on an; rsis
of key community concerns a  pe ns regar 1g the project, along with a list of all
interested parties.
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Additional Lithologic Symbois,

c/z

Explanation

_Grain_Size Scale, Indicates
Don ant Grain Size in an Interval

C/Z Clay and silt

T S Sand

c/B P Pebble Gravel
/B Cobble and boulder gravel

Includes Subordinate Lit )logies

——— Clay rich
~. Silt rich
Sandy

«%2.* Bouldery

x X  Paleosol

444 Basalt

Scadles

Pebbly to cobbly

100 ft

~ Calcium carbonate present

Vertical

974 ft

Exaggeration

Other Symbols 8.7 X

Stratigraphic Abbrevictions

Eo -
Hug —
Hs -
Hlg —

Eolian (Holocene) deposits

Up r avel sequence, Hanford formation
Sandy s>equence, Hanford formation
Lower gravel sequence, Hanford formation

Hanfor ‘Ringold contact

Early "Palouse” soil

Plio—Pleistocene unit

| er wnit, Ringold Formation

Gravel nit E, Ringold Formation

Gravel it C, Ringold Formation

Lower mud sequence, Ringold Formation
Gravel unit A, Ringold Formation

Formational contact, ? where inferred
it or sequence contact, ? where inferred
———————————————— 1jor facies contact

Figure 3-15. Legend for Cross-sections.
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. Geologic Cross-section A-A’.
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91.
Figure 3. 8. Geologic Cross-section C-C’.

Lindsey et al.
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Figure 3-20. Isopach Map of the Ringold Gravel Unit A.
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Figure 3-26. Isopach Map of the Upper Ringold.
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Figure 3-27. Structure Map of the Upper Ringold.
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Figure 3-30. Isopach Map of the Early "Palouse" Soil.
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Figure 3-31. Structure Map of the Early "Palouse” Soil.
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Figure 3-35. Structure Map of the Upper Coarse-Grained Unit of the Hanford Formation.
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Table 3-4. Federal and State Classifications of Animals that Could Occur on the 200

Areas Plateau.
Common Name Status Federal State
Peregrine Falcon (Falco peregrinus) FE SE
Sandhill Crane (Grus canadensis) -- SE
Bald Eagle (Haliaeetus leucocephalu. FT ST
Ferruginous Hawk (Buteo regalis) FC2 ST
Swainson’s Hawk (Buteo swainsoni) FC2 SC
Golden Eagle (Aquila chrysaetos) -- SC
Burrowing Owl (Athene cuniculuria) -- SC
Loggerhead Shrike (Lanius -- SC
lucovicianus)
Sage Sparrow (Amphispiza belli) -- SC
Great Blue Heron (Casmerodius -- SM
albus)
Merlin (Falco columbarius) -- SM
Prairie Falcon (Falco mexicanus) - SM
Long-billed Curlew (Numenius -- SM
americanus)
Strippd Whipsnake (Masticophis -- SC
taeniatus

FE - Federal Endangered
FT - Federal Threatened
FC2 - Federal Candidate
SE - State Endangered
ST - State Threatened
SC - State Candidate
SM - State Monitor

Above info ition taken from Washington Department of Wildlife June 1991. Species of Concern in
Washington.

WHC(UPLANT-4)/8-4-92/02545A
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Summary of Chemical Contamination in Various Affected Media for

U Plant Aggregate Area.

Page 7 of 7

Table 4-2.
Surface Surface
Source Waste Management Unit Air Soil (0-1 m) Water
Paint Waste Spill S S -

Rinta

S

Vadose
Zone

Remarks

S

Notes:

S Suspected contamination, based on WIDS (WHC 1991a), 200-UP-2 Operable Unit Technical Baseline Report (DeFord 1991), other
waste inventory data, and available sampling and analysis information.
K Known contamination based on WIDS (WHC 1991a), 200-UP-2 Operable Unit Technical Baseline Report (DeFord 1991), or other

SOUrces.

R Complete remediation reported.

R?  Remediation attempted, effectiveness not documented.

NC No contaminati indicated by the available data.

WHC/7-29-92/02537T
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Table 4-17. Cesium Inv  >ries for Tank Leak U lanned Releases.

| Release Number ) _ Liters Leaked 137 s/
UPR-200-W-154 . 113,550 14 |
UPR-200-W-155 24 -U-104 208,200 0.
UPR-200-W-156 ; 24 U-110 30,700 -
UPR-200-W-157 % 112 1,900 8.9

 Cs values reporte in kCi.

WHC/8-3-92/02537T
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Table 4-18. Summary of Soil Sampling Results for the 216-U-10 Pond.

I Radionuclide Maximum Concentration” Average Concentration®
239,240py, 12,500,000 pCi/g _ 390 pCi/g(60)
Uiam 28,000 pCilg 53.9 pCilg (32)
| Total U 1,238 ppm -
%0sr 724 pCilg -
Bcs 19,600 pCi/g -

Comments®

Less than 10% of basin underlain
by sediments containing more than
1,000 pCi/g; majority of basin
contains sediments between 100
and 1,000 pCi/g.

Less than 5% of basin underlain by

sediments containing more than
1,000 pCi/g; majority of basin
underlain by sediments with less
than 100 pCi/g.

Most of pond underlain by
sediments with between 100 and
1,000 p/m.

The majority of the basin is
underlain by sediments with less
than 200 pCi/g.

The majority of the basin is
underlain by sediments with
between 1,000 and 10,000 pCi/g.

¥ Data are from Last and Duncan 1980.

¥ Data are from Emery and Klopfer 1974. Number in parenthesis is the number of samples that were averaged.

¢ Areas are estimated from isoconcentration contour maps by Last and Duncan 1980.

WHC/7-29-92/02537T

q yeid
¢S-16-TH/30d



Table 4-19. Summary of Survey and Sampline Results for the Leach Trenches.

Ct/minaj 238,239Pub/ 241Am Total U 9051. 137CS 144Ce 40]( 155Eu
U -200-W-104 2,000 14.6 28,000 5.91 5.2 1,870 6.5 19.1 4.6
146 (1) 9890 @3)  5.91(1) 4.01 (4) 544 (5) 3.7 (3) 15.7 (3) 2.03 (3)
UPR-200-W-105 2,000 to 1.45 - 14.2 80.2 2,030 - 15.2 -
3,000 1.45 (1) - 5.5(3) 53.1 3) 781 (6) - 14.3 3) -
UPR-200-W-106 2,000 to -- - 9.31 58.5 1,350 - 14.4 -
3,000 . - 5.50 (2) 39 (3) 1,116 (3) - 13.7 (3) -

8 G.M. readii takenin = iary 1978 from bottom of ditches for beta/gamma activity compiled from WIDS Sheets (WHC 1991a).
b Data are presented in pCi/g except for Total U which is in ppm. Upper value is maximum concentration, lower value is average with number of
sam s in pare s; compiled from Last and Duncan 1980.

61-1L¥
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_ble 4-21.

Summary of Soil Sampling Results for the 216-U-14 Ditch (pCi/g).

Upper Ditch Lower Ditch
Radionuclide Max Min Avg Max Min Avg
137¢s 81.8 BDY - 1,522 BD 240
0Co 149 38.9 83 45.5 0.292 14
4y 26.8 1.17 -- 0.70 BD -
154y 36.9 9.8 - 9.11 BD -
[ 155Eq 22.2 4.14 - 555 BD

¢ Data are compiled from Last and Duncan 1980.

 BD Be v etection.

WHC/7-29-92/02537T
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Table 4-22. Summary of Sampling Results for the 216-Z-19 Ditch (pCi/g).

-1y

Upper Trench® Lower Tren_c.hb/
Radionuclide Max Averase Max Average
XAm Soil 6,550 770 9,170 3,590
MAm Vegetation 1,800 930 -- --
239.240py Soil 4 97,800 8,850 12,500,000 1,797,000
239.240py Vegetation 153 62 - -
89.90g, Soil 402 193 - -
37¢s Soil 19.1 4 120,000 61,900
37¢s Vegetation 2.6 1.9 - -
226Ra Soil 0.53 0.46 5,200 5,100
226Ra Vegetation 1.3 0.89 -- --
40K Soil 13 11.8 130,000 130,000
0K Vegetation 12.4 11.2 -- --
39¢Ce Soil 0.4 0.28 1,400 1,400
139Ce Vegetation 0.42 0.24 -- -
14Ey Soil 0.4 0.4 4,900 4,600

al
b/

WHC/7-29-92/02537T

This is the area from the head of the ditch to 16th Street.
From 16th Street to the U Pond outlet.
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Table 4-25. Summary of Known and Suspected Contamination at

Waste Management Unit or Unplann=- Release

UN-200-W **°

ich Waste Managemert TTnit and Unnlanned Raleaca Tupes, Page 5 of 5
Fission Heavy Other Semi-
TRU Products Uranium Metals Inorganics Volatiles volatiles
s s s S - | - .

UN-200-E-161

K
S

associations.

WHC/84-92/0253

Known contamination (contaminants identified from inventory or sampling data).
Suspected contamination (contaminants that could occur at a site). Evidence includes process data, historical records and chemical
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Inorganic Species in Soil.

Highly mobile (K, <5)

Antimony Protactinium
Boron Selenium
Carbon (as “CO,) Silver
Fluoride Sodium
Iodine Technetium
Neptunium Thallium
Nitrate Tritium
Uranium
Moderately mobile (5§ <K, <’
Arsenic Nickel
o Barium Niobium
Bismuth Polonium
Cadr m Radium
Cesium Strontium
Chromium Thorium
| Copper Vanadium
Iron Zinc
Lead Zirconium
Manganese
Low mobility (K,> 100)
Actinium
- Americium
Cesium
Cobalt
Curium
Europium
Mercury
Plutonium
Ruthenium
Samarium
Yttrium

WHC(UPLANT4)/7-31-92/02537T.1
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able 4-30. Radiological Prc s of Potential Radionuclides of Concern in
U Plant Aggregate Area e Management Units. Page 3 of 3

Specitic Principal '
Activity Radiation of

Radionuclide Half-Life in Ci/g Concern™

et b 244 500 yr 6.2 x 10° o

»y 7.0 x10% yr 2.2 x 10° a, ¥

By 4.5 x10° yr 3.4x 107 a

¢ 6.41 hr 54x ¥ B

BZr 1.5 x 105 yr 2.6 x 10° B

¥ Calculated from half-life an
¥ @ - alpha decay; f - negati

°  Daughter radiation.

WHC(UPLANT4)/8-3-92/02537T.1

itomic weight.
beta decay; v - release of gamma rays.
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able 4-32. Potential (
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ronic Human Health Effects of Chemicals

Detected or Disposed of at U Plant Aggreg * Area. Page 2 of 2
Tumor Site ]
thalation Route;
Oral Route Non-carcinogenic
[Weight of Evidence Chronic Health Effects
Chemical Group*] Inhalation Route; O  Route Reference
Sodium
S ate
Uranium (soluble NA; body weight loss, EPA 1991a
salts) nephrotoxicity
Zinc NA; anemia EPA 1991b
ORGANIC
CHEMICALS
Acetone NA; kidney and liver effects EPA 1991a
Carbon tetrachloride liver [B2] NA,; liver lesions EPA 1991a
Chloroform liver; kidney [B2] NA,; liver lesions EPA 1991b
Methylene chloride lung, liver [B2]; NA; liver toxicity EPA 199]a
liver [B2]
Methy! isobutyl ketone liver and kidney ¢ cts; EPA 1991b
liver and kidney effects
Toluene CNS effects, eye irritation; EPA 1991a
change in liver and kidney weights
Tributyl phosphate respiratory irritant; kidnev damagpe NIOSH 1987

*  Weight of Evidence Groups for carcinogens: A - Human carcinogen (sufficient evidence of
: human carcinogen (B1 - Limited evidence of

carcinogenicity in humans; B2 - Sufficient evidence of carcinogenicity in animals with

inadequate or lack of data in humans); C - Possible human carcinogen (limited evidence of
carcinogenicity in animals and inadequate or lack of human data); D - Not classifiable as to
human carcinogenicity (inadequate or no evidence).
wurotoxic and carcinogenic effects; however, no

carcinogenicity in humans); B - Prob.

¥ Lead is considered by EPA to have b
toxicity criteria are availa : for lead

: present time.

“  Toxic effect is considered to occur from exposure to nitrite; nitrate can be converted to nitrite

in the body by intestinal bacteria.
NA = Information not available.

WHC(UPLANT-4)/7-29-92/02537T.1
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Both of these ranking systems take into account some measure of hazard and
environmental mobility, and are thus dpriate to consider for waste unit prioritization.
The HRS ranlung system evaluates 51 ased on their relative risk, taking into account the

tial for contamination of the environment, the
potential risk of fire and explosion, ar e potential for injury-&,
humans or animals that come into cor with the waste management unit inventory. The
HRS is thus appropriate to consider fi reening waste management units.

The PA/SI screening was performed using the EPA’s HRS and { .
(40 CFR 300) is a site ranking meth gy which was designed to determine whether sites
should be placed on the CERCLA N al Priority List (NPL) based on chemical
contamination history. The EPA ha: blished the crit a for placement on the NPL to be

Energy (DOE) that uses the basic mu { ’
however, it more accurately predicts impacts from radionuclides. The mHRS takes into
account concentration, half-life, d - chemical-specific parameters that are not

considered by the old HRS. The ml has not been accepted by EPA as a ranking system.

ology of the &

Many of the U Plant Aggregate  :a waste management units were ranked in the
PA/SI using both the HRS and mHRS. For those waste management units that were not
ranked in the PA/SI, unit type and rge history were evaluated in comparison with

ranked w1 s for the purpose of set iorities. If a waste management unit that has been
ranked exhibits similar characterist g., construction, waste type, and volume), the value
for the ranked unit was applied to it without an HRS or mHRS score. If no ranked
waste management units exhibit sir haracteristics, then the unit was not ranked;
however, a high or low score was lined qualitatively through evaluation of unit

configuration and contamination history.

Table 5-1 lists the HRS an mHRS rankings, as well as scores that were assigned for
unranked waste management units, t on their similarity to ranked units in terms of type,
construction, and quantity of wa  ( sed of. If no similar waste management units were
available for comparison, the units were not ranked but were assigned a qualitative indicator
of migration potential.

WHC(UPLANT-4)/8-4-92/02536A
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Table 5-1. Hazard Ranking Scores for U Plant Aggregate Area. Page 1 of 4
HRS mHRS Radiation Surveys Environmental High
_§i te N_z_a_rfle Site Tvne Rating Rating ct/min dis/min mrem/h | Protection Score | Priority
Tanks and Vaults
241-U-361 Settling Tank High High NA NA NA Yes
Cribs and Drains
216-S-21 Crib 47.81 31.93 NC NC NC Yes
216-U-1 & U2 Cribs 69.92 48.97 - 25,000 - 9 Yes
216-U-8 Crib 1.20 0.82 NC NC NC No
216-U- Cr High High NC NC 0.01 Yes
216-U-16 Crib High High NC NC NC Yes
216-U-17 Crib High High NC NC NC Yes
216-Z-20 Crib High High NC NC 0.01 Yes
216-S-4 French Drain 47.81 32.72 NC NC NC Yes
216-U-3 French Drain 47.27 33.89 NC NC NC Yes
216-U-4A French Drain 47.81 32.72 - -- <1 Yes
216-U-4B French Drain 45.30 30.20 3,000 - - Yes
216-U-7 French Drain 1.03 0.71 35,000 - - Yes
Reverse Wells
216-U-4 Reverse Well 32.71 32.71 -- - <1 Yes
Ponds, Ditches, and Trenches
Pond 43.30v 8.26" 500 - - Yes
L216—U-1 1 Trench 37.75 37.75 NC NC NC Yes

WHC(UPLANT-4)/7-29-92/02536A
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Table 5-1. Hazard Ranking Scores for U Plant Aggregate Area. Page 2 of 4
HRS mHRS Radiation Surveys Environmental High
Site Name Site Type Rating Rating ct/min dis/min mrem/h | Protection Score | Priority I
216-U-14 Ditch 45.30" 8.26Y - 2,000 13 13 Yes
216-Z-1D Ditch 45.30 8.26 NC NC NC Yes
216-Z-11 Ditch 45.30 8.26 NA NA NA Yes
216-2Z-19 Ditch 45.30" 8.26Y NC NC 0.01 Yes
216-U-5 Trench 1.03 0.71 NC NC NC No
216-U-6 ench 1.03 0.71 NC NC NC No
216-U-13 Trench 0.98 0.60 NC NC NC No
&U-IS Trench 1.09 0.76 NC NC NC No _
Septic Tanks and Associated Drain Fields
2607-W5 Septic Tank/ Low Low® NA NA NA No
Drain Field
2607-W7 Septic Tank/ Low Low NA NA NA No
Drain Field
2607-W9 Septic Tank/ Low Low NA NA NA No l
Drain Field
Basins
207-U Retention Basins ~ High® High - 70,000 -- Yes
Burial Sites
Burial Ground/
Burning Pit Burial Ground Low -- NA NA NA No

WHd(UPLANT-4)/7-29—92/02536A
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Table 6-1. Potential Contami

DOE/RL-91-52
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nt-Specific ARARs and TBCs for Preliminary

Inorganic and Organic Contaminants of Concern.

Ii MTCA Method
RCRA TCLP RCRA A Cleanup Toxic Air RCRA Corrective
Designation Land Ban Limits Levels Industrial Pollutants Action Levels
Limits Nonwastewater Soil (ASIL) (Proposed) (1)
INORGANIC in CCWE in in Air in Soail in
CHEMICALS mg/L in mg/L CCW in mg/kg mg/kg Jialm3 pg/m3 mg/kg
Arsenic 5 5.0 — 200 — 0.00007 0.80
Barium 100 100 — — — — —
Boron — — — — — — —
Cadmium 1.0 1.0 — 10 0.00056 0.0006 40
Chromium 5.0 5.0 — 500 0.000083  0.0000 40
(total) 9
Copper — — — — 3.3 — —
Cyanide (total) — — 590 — — — —
Fluoride — - — -_ 8.3 — —
Lead 5 50 — 1,000 — — —
Manganese — — — — — — —
Mercury 0.2 0.20 — 1 — — 20
(low-
level)
Nickel — 134 - — — — 2000
Nitrite — - — — — — —
Vanadium - — — — — — —
Zinc — - - — - — —
ORGANIC
CHEMICALS
Acetone - 160 0.59 — 5927.4 — 8000
Carbon
Tetrachloride 0.5 5.6 0.96 — 0.12 0.03 5
Chloroform 6 5.6 — — 0.043 0.04 100
Methylene — 33 0.96 0.5 2.0 0.3 90
chloride
MIBK — 33 0.33 — 682.7 70 4000
("Hexone")
oluen 28 33 40 e — 20,000

ASIL = Acceptable Source Impact Level
CCWE = Constituent Concentration in Waste Extract

CCW = Constituent Concentration in W

a
=

MTCA = Washington State Model Toxics Control

Act

RCRA = Federal Resource Conservation and
Recovery Act
TCLP = Toxicity Characteristic Leaching -ocedure

WHC(U. ANT-4)/8-4-92/02531A

6T-1

mg/L = milligrams per liter
mg/kg = milligrams per kilogram
ug/m’ = micrograms per cubic meter

(1) RCRA Corrective Action Levels are only
proposed at this time (40 CFR Part 264
Subpart S), so are not ARARs yet; they
are "To Be Considered."
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IMPORTED
BACKFILL
ENGINEERED
MULTIMEDIA
COVER

Figure 7-2. Alternative 1: Multimedia Cover.
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IMPORTED
BACKFILL

SOIL
SEGREGATION

EXCAVATED SOIL ABOVE GROUND

TRU
SOIL

NON-TRU SOIL
TO BACKFILL TREATED SOIL
TO GEOLOGIC
DISPOSAL

100nci/g TRU SOIL

Figure 7-6.

Alternative 5: Excavation, Vitrification, and Geologic Disposal of Soil with TRU Radionuclides.
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Table 7-3. Screening of Process Options. Page 1 of 11
Technology Relative I
Tvpe Process Option Description Effectiveness Implementability Cost Conclusions

SOIL TECHNOLOGIES:

No Action No Action Do nothing to cleanup the Not effective in reducing  Easily implemented, but Low Retained as a
contamination or reduce the contamination or might not be acceptable "baseline” case.
the exposure pathways. exposure pathways. to regulatory agencies,

local governments, and
the public.

Land Use Deed Restrictions  Identify contaminated areas Depends on continued Administrative decision Low Retained to be used

Restrictions and prohibit certain land implementation. Does is easily implemented. in conjunction with
uses such as farming. not reduce other process options.

contamination.

Access Signs/Fences Install a fence and signs Effective if the fence and  Easily implemented. Low Retained to be used

Controls around areas of soil signs are maintained. Restrictions on future in conjunction with

d contamination. land use. other process options.
) Entry Control Install a guard/monitoring Very effective in keeping Equipment and Low Retained to be used
o system to prevent people people out of the personnel easily in conjunction with
from becoming exposed. contaminated areas. implemented and readily other process options.
available.

Monitoring Monitoring Analyze soil and soil gas Does not reduce the Easily implemented. Low Retained to be used
samples for contaminants contamination, but is Standard technology. in conjunction with
and scan with radiation very effective in tracking other process options.
detectors. the contaminant levels.

Capp Multimedia Fine soils over synthetic Effective on all types of  Easily implemented. Medium Retained because of

membrane or other layers
and covered with soil;
applied over contaminated
areas.

contaminants, not likely
to crack. Likely to hold
up over time.

WHC(UPLANT-4)/8-3-92/02542A

Restrictions on future
land use will be
necessary.

potential effectiveness
and implementability.
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800°F) by heating
contaminated soil followed
by off gas treatment.

contaminants. Heavy
metals less likely to
volatilize than in high
temperature treatments.
Radionuclides will not be

treated.

scale level. Full-scale
remediation yet to be
demonstrated. Pilot
testing essential.

Table 7-3. Screening of Process Ontions. Page 3 of 11
Technology Relative
Type Process Option Description Effectiveness Implementability Cost Conclusions
Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of
Treatment Vitrification materials by application of  organics and available. Laboratory potential ability to
electric current. immobilizing the testing required to immobilize
inorganics and determine additives, radionuclides and
radionuclides. Off-gas operating conditions, destroy organics.
treatment for volatiles and off gas treatment.
and gaseous Must pre-treat soil to
radionuclides may be reduce size of large
required. materials.
Incineration Destroy organics by Effectively destroys the Technology is well High Rejected because of
combustion in a fluidized organic soil developed. Mobile units potential air
bed, kiln, etc. contaminants. Some are currently available emissions, wastewater
heavy metals will for relatively small soil generation, and low
volatilize. Radionuclides quantities. Off-site concentration of w,
will not be treated. treatment is available. organic compounds in §’
Air emissions and soil. -
wastewater generation o
should be addressed.
Thermal Organic volatilization at Effectively destroys the Successfully Medium  Retained because of
Desorption 150 to 400°C (300 to organic soil demonstrated on a pilot- potential effectiveness

and implementability.

¢S-16-T4/90d



Table 7-3. Screening of Process Options. Page 4 of 11
Technology Relative
Type Process Option Description Effectiveness Imnlementability Cost Conclusions
Calcination High temperature Effective in the Commercially available. High Rejected because of
decomposition of solids decomposition of Most often used for limited effectiveness
into separate solid and inorganics such as concentration and on non-liquid or
gaseous components hydroxides, carbonates, volume reduction of aqueous wastes.
without air contact. nitrates, sulfates, and liquid or aqueous waste.
sulfites. - Removes Off-gas treatment is
organic components but required.
does not combust them
because of the absence
of air. Radionuclides
will not be treated.
Chemical Chemical Treat soils with a reducing  May be effective in Virtually untested on Medium  Rejected because of
Treatment Reduction agent to convert treating heavy metal soil  treating soils. limited applicability
. contaminants to a more contaminants. Competing reactions and implementation
B stable or less toxic form. Radioactivity will not be  may reduce efficiency. problems.
) reduced.
a
Hydrolysis Acid- or base-catalyst Very effective on Common industrial Medium  Rejected because of
reaction in water to break compounds generally process. Use for limited effectiveness
down contaminants to less classified as reactive. treatment of soils not and unproven on
toxic components. Limited effectiveness on ~ well demonstrated. soils.
stable compounds.
Radioactivity will not be
reduced.
Chemical Detoxify chlorinated Not commonly used on Difficult to implement. High Rejected because of
Dechlorination organic chemicals by the chlorinated Requires soil washing or limited effectiveness

reaction with organic
reagents.

WHC(UPLANT-4)/8-3-92/02542A

compounds that have
been identified at
7. Plant.

solvent extraction before
use.

and difficult
implementation.
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-.ble 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 5 of 6

Soil/Sediment Water
Practical Practical
Quantitation Quantitation
Limit*/ Limit*
Analysis (pCi/g, Precision Accuracy Analysis (pCi/L, Precision Accuracy
Method mg/kg) (RPD) (%) Method pg/L) (RPD) (%)

INORGA?
(cont.)
Chromium 6010 0.07 +25 +30 6010 10 +20 +25
Copper 6010 0.06 +25 +30 220.2 10 70 +25
Cyanide 9 ) TBD +25 +30 335.3 50 +20 5
Fluoride 300 M TBD 125 +30 300 50 +20 +25
" on 6010 20 +25 +30 6010 70 +20 +25

ad 6010 0.45 +25 130 6010 450 +20 +25
Manganese 6010 0.02 +25 +30 6010 20 +20 +25
Mercury 7471 0.02 +25 +30 245.2 2 +20 +25
Nickel 6010 1.5 +25 +30 6010 50 +20 +25
Nitrate 300 M TBD +25 +30 300 130 +20 +25
Nitrite 300 M TBD +25 +30 300 40 +20 +25
Selenium 6010 0.75 +25 +30 270.2 20 +20 +25
Silver 6010 2 +25 +30 272.2 10 +20 +25
Titanium 6010 TBD 125 +30 6010 TBD +20 +25
Vanadium 6010 0.08 +25 +30 286.2 40 +20 +25
Zinc 6010 0.02 +25 +30 6010 20 +20 +25
ORGANICS
Acetone 8240 0.1 125 +30 8240 100 +20 +25
Carbon tetrachloride 8240 0.005 425 +30 8240 1 420 425

WHC(UPLANT-4)/8-6-92/02543A
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses.

Page 6 of 6

Soil/Sediment Water
Practical Practical
Quantitation Quantitation
Limit*/ Limit/

Analysis (pCi/g, Precision Accuracy Analysis (pCi/L, Precision Accuracy

Method mg/kg) (RPDY (%) Method ug/L) (RPD) (%)
(\é:)\rl\.t’.l;l AR L% )
( oroform 8240 0.005 425 +30 8240 5 +20 +25
Kerosene 8015 20 +35 +30 8015 500 +35 +25
Methylene chlonde 8240 0.005 +25 +30 8240 5 +20 +25
MIBK 8015 0.5 +25 +30 8240 5 +20 +25
1,1,1-Trichloroethane 8240 0.005 +25 +30 8240 5 +20 +25
Toluene 8240 0.005 +25 +30 8240 5 +20 +25
Tributyl phosphate TBD TBD 425 +30 TBD TBD LN 425

TBD = To Be Determined

M = method modified to include extraction from the solid medium, extraction method is matrix and laboratory-specific

RPD = Relative Percent Difference

Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980a)

Test Methods for Evaluation Solid Waste (SW 846) Third Edition (E%’A 1986)

Methods for Chemical Analysis of Water and Waste (EPA 1983)

Reionuclide Method for the Determination of Uranium in Soil and Air (EPA 1980b)

E. . Procedures Manual (DOE/EML 1990)

Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984)

High-Resolution Gamma-Ray S{Jectromet of Water (Aé}i' M 1985) )
Plrecision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed.
8 pCi/g and pCi/L apply to radionuclides, mg/kg and ug/L apply to organic and inorganic constituents.
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by Waste Management Unit Category.

Site Category

Identified Data G s

T: s and Vaults

Cribs and Drains

Reverse Wells

Ponds, Ditches, and Trenches

Septic Tanks and Associated
Drain Fields

Transfer Facilities, Diversion
Boxes, and Pipelines

Basins (207-U)

Unplanned Releases

¢ Contaminant concentrations in waste management
units other than single-shell tanks

¢ Distribution of contaminants in subsurface soils
released in aks

¢ Constituents concentrations in related surface
contamination

Containment concentrations in cribs

Containment concentrations in soils beneath cribs
Specific constituents (especially organic chemicals)
Distribution and vertical/lateral extent of
contamination

e Containment concentrations in subsurface soils
impacted by discharges
Specific constituents (especially organics)
Extent of contamination

Distribution/extent of subsurface contamination
Buried contaminant concentrations in stabilized
portions/units

Actual discharge levels
Possible discharge and presence/level of
non-sanitary wastes (e.g., laboratory drains)

Contamination constituents and concentrations
Direct radiation levels in facilities
Constituents/concentrations in related surface
contamination

® Integrity of transfer lines

Constituents and concentrations in se« nents
Distribution/extent of subsurface contamination

Surface soil constituents and concentrations
Buried contamination constituents and
concentrations

WHC(UPLANT-4)/8-3-92/02543A
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WASTE
MANAGEMENT
UNITS AND
UNPLANNED
RELEASES Has a s there a . Is the Yes Do adverse DOZS cti
I Is ERA justified release occurred ™\ Yes driving force to  \\Y€s Is the release Yes / concentration Is BDAT \lVes consequences No protpose b action No | Recommend
based on Strategy” oris one an exposure >100x reportable >100 x available? offset the berefit meef éequwsments Expedited
ERA criteria? imminent? pathway? quantity? standards of the ERA? of Uperations Response
Program? .
Evaluation Action
Path
Yes
No No No No No No Yes
Recommend
Action Under
Operations
Program
v
IRM Is HRS Set priorities based Is unit a v Classify units Are data Wilt IRM y Recommend
Evaluation s iable? on HRS, surface radia- high priority? = into similar adequate for work without adverse & interim
Path avatable: tion data, and postulated Ubin M2 consequences? remedial
grouping IRM?
releases measure
4
. No Will LFT”
Establish HRS score collect sufficient
by comparison with data?
similar units
No Recommend
LFl LFI
Evaluation
Path
4 A
Final
Remedy for Aggregate Area Recommend
Selection Risk Assessment and Additional
Evaluation final remedy Field
Path selection? Investigation

Recommend
Risk
Assessment

* Hanford Site Past-Practice Strategy (DOE/RL 1992a)

Figure 9-1. 200 Aggregate Area Management

Study Data Evaluation Process.
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APPENDIX A

§ PPLEMENTAL DATA
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was the probable source of the leak. Logs from Well 60-10- ', located southwest of tank
241-U-110, show major gamma-ray responses at depths of 0 to 25 ft and 50 to 60 ft. Logs

»m Well 60 2-01, located northeast of tank 241-U-112, show 1 jor gamma-ray responses
at depths of zero to 10 ft and 50 to )0 ft, and perhaps deeper. Despite the magnitude of the
gamma-ray response in the latter two wells, the radionuclides apparently did not migrate
laterally a significant distance, because logs from adjacent wells are not affected.

Attempts were made to quantify vertical changes as a function of time for sequences
of logs from many of the wells. Very few possible relationships were found to be
itistically significant.

During the course of those calculations, it was discovered that there is a systematic
increase with time in the depths to all recognizable zones, both natural and man-made, of
about 0.20 ft r year. ne explanation for that observation is not clear but are probably the
result of logging techniques. This could include changes in instrumentation or logging
protocols thr  gh time.

WHC(UPLA]  4)/8-4-92/02538A
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N38000

N 37750

W19-16

— = — Wi Wi1g-17
& ~_ 8 Wis-18

Well locations from Baker et al (1988)

igure A-1.2.

Elevated Gamma Radiation Isopach Map L; the 216-U-1
and 216-U-2 Cribs.
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A’ A
Northeast wi1g-2 W18-71 Southwest
. 300’ TD: 117’
TOC: 694.04 e & TOC: 692" "% ﬁ > 260
e ' 3 ey i }
I TR i
Hanford coarse e e, T T T
i [ = T T
e | oI [yl 0
i) L | R
. e i T T e '_600
Hanford fine ii5 | 122 ! IF 1 i
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EM Hlngold E ——— 513,76 "
e , 11— 400
i
| i
! i
i i
- 5 300
‘ratigrphic control after W18-2, W19-71, Surlace locations of wells are n . .
W19-70 well legs and Lindsey et a! (1991) e not to scale in cross section
§‘ i " ’t
Well locations from GIS coordinates and Fecht et al (1977)

Figure A-1 Scintillation Probe Prof :Cross-Se on A-A’ of the 2 U-8 Crib.
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Ww19-14
TD:205 e
) ©3:1693.21 0 700
i _ T TiiiL
: 1Y
o Hanford coarse ] l;‘]“
e 'H _
N grl I 600
Hanford fine ; N i 7
. Q
- :;‘?Z: Early "Palouse” Soils ";‘ ’ :é
$ e i 500 2
-f- ‘20:,,0';1;‘: i -‘E
Y Ringold E td o
. | ;“ — 400
: — 31!4/.85‘
i [

Stratigraphic control after W18-13, W19-14
well logs and Lindsey et al (1991)

2-W19-13
<+

£

Scde 0 Feel

0 00 200

v/ell locations from GIS coordinates and site visit

Figure A-1.8.  Scintillation Prol  Profile of Well 299-W19-14 at the 216—U—i6 Crib.
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Table A-1.1. Details of Wells and Logs Used in
Evaluations of Waste Management Units. Page 2 of 3

IWell # Northing Westing TOC D Perforations Logs Used |

N-tajls of Watl- and Logs Used in Evaluation of WMU 216-U-12

vwe-22 36094 73098 690.05 297 225-300 5/6/63
712165
2/23/68
3127770
2/23/16 *
12/2/76

w2228 36150 73770 689 N/A 215-297 1/31/66
3/19/66

V22-73 (06-12-02° 36339 73120 N/A N/A N/A 8/25/82 *
3/9/89
L 3/9/89
atails of Wells and Logs Used in Evaluation of WMU U-16
W19-7 37000 74125 700 235 200-233 1/9/69
- 3/3/70
5/13716

W19-1

37300 74240 693.21 250 N/A 3/14/85 *

Details of Wells Used in Evaluation WMU 216-U-17
W19 19 37569 72406 694.9

257 N/A 1/26/87

4/16/87

6 21 159 N/A 2/5/87
1/17/89
N ’89

AlT-1b
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APPENDIX A.2

SAMPLE DATA
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Table A-2.3. Results of Vegetation Sampling (nCi/e). Page 3 of 10
Location 2W?2
1985 1986 1987 1988 "9
Average
Radinnnelide Result Error Result Error Result Error Result Error Result  Error Result
e-141 - - - - - - - - - - -
Co-58 - - - - - - - - - - -
Co-60 - - - - - - 6. 03 1.8E-02 - - 6.4E-03
Cs-134 - - 1.77E-01  3.7E-02+ - - - - - - 1.77E-01
Cs-1 - - 2.57E-01  4.7E-02+ - - 1.1IE-01  2.6E-02+ - - 1.4E-01
Eu-152 - - - - - - 2.7E-02  8.7B-02 - - < n
Eu-154 - - - - - - 7.1E-03 5.3E-02 - - 7.1E-03
Eu-155 - - - - -~ - 3.7E-02  4.7E-02 - - 3.7E-02
& 1-129 - - - -~ - - - - - - -
- K-40 - - - - - - - - - - -
& Nb-95 - - - - - - 55602  7.3B-02 - - 5.5E-02
Pb-212 - - -~ - - - - - - - -
Pb-214 - - - - - - - - - - -
Pu-238 - - - - - - - - - - -
Pu-239 - - - - -~ - -~ - - - -~
Ru-103 - - 1.69B-01  6.0E-02+ - - - - - - 1.69E-01
Sr-90 - - - - ~ - 1.9E-02  3.7E-02 - - 1.9E-02
Tc-99 - - - - - - - - - - -
L Zr-95 - - - - - - - - -

+Indicates positive detection (result greater than error).
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.
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V. W. Hall 133212-88-046

Page 2
arch 16, 1988

Twenty-three of the 39 cri : that were monitored in 1987, show no signif-
icant changes in the gross gamma logs from previous logs, based on a
comparison of the curve ¢ es and amplitudes relative to an asst :d

background. )
For cribs 216-A-2, 216-A-/ = 216-B-9, 216-C-9 and 216-S-20, comparison

with previous logs was not possible because no previous '~ |s exist, because
the data were not recor n the same manner, or because the instrumen-
tation was not working rly, resulting in bad data.

In the past, severa c¢r s show elevated gamma activity in the groundwater
as evidenced by previous ri orts or old gross gamma logs. These include
216-A-6, 216-A-36A and B, ¢16-B-5, the entire BC crib area, the BY cribs,
216-S-1 and 2, 216~T-3% | 216-U-17. In each of these cribs or crib
areas, no significant chan s can be seen in the logs. This suggests

that the radionuclides dep ited below and around the cribs are not migrating.
However, more data wi 1d be required to make that determination. The
groundwater beneath cribs  35-A-36 and 216-U-17 is currently being mon-
itored and some remediz 11 2stigations are being conducted at these

sites.

Two problem areas are. identified in Table 1. The T trenches (élG-T-14,
15, 16 and 17) and the 21 26, 27 and 28 cribs show significant changes

in the gross gamma log si :ures (changes in the shapes of the curves)
as compared to previous y ;. It is not known if the radionuclides
are migrating or being re :ributed. To make that assessment, quantitative

radionuclide monitoring data are needed as well as water content data
from a compensated neutr 1 porosity geophysical log. Additional definition
of the geology would also be required.

s

J. R. Brodeur, Senior Engineer

Geotechnical Engineerin Ur :
dyl
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Table I CONTINUED
' CRIBS™ % "BOREHC =5V OATE LOGGED + pRST OGS v T Comments 1
(0C FRER CR1BSG : H : '
: G~34 1299-L13- S5 72-07 ' gL ' :
' B--52 VEUI-Elg- 57 7-87 a-04 : :
' f-5a1 299-E13~ B 7-07 V304 ' :
: L-5ab 1 299-E13- § : 7-07 V904 : :
\ B-54 1299-L13- 60 7-g7 VI-04 : :
: D-5u 1299-E13- b1 7~-g7 1 3--04 ' |
] [} [} ) ] 1)
V216-8 Trrenches 1 299-E33- 8 —- 1276, 5-54 ‘The data available for this group of cribs |
‘ B35 2U9-EY3~- 10 - Vo ishow sbrabified gamma activity from 20 to SOI
: B--36 VRUS-EDI~ 2 i - 15-76,4-70, 3, 5=59 iFL. Mo dabka are available abt depths greater-)
' G-av VEYI-EYa- 28 ~-= P thhan 50U Feelb, Liltbtle change in gawma logs
: D30 V299-E33- 23 - R 1 '
: B--99 2u9~1 1-206 ) 7-@? 13-04 ' :
. B-40 V299-Eu3-207 -a7 V3-04 ' !
\ B-41 'ﬁus Ea3-208 | /~87 1 3-04 1 '
\ B-42 1 299-E33-203 7-av VI3-G4 ' \
' 1299-E33-290 7-a? VI-04 ' :
¢ 216-BY Cribs 1299-E33~ | | - 14--76, 4-60,5-03 VALl grourdwater wells show gasma aclivity '
: U-43 1299-E33~- 2 7-4a7 19~ 86,u~¢b 4~70,5-63 {throughoul the vadose zone and inlo the :
: Bt 1 299-E33~- 3 - 19576, 4711, 5-63 igroundwater,  Litbtle change in gamma logs. |
' B4 V299-E33- 4 7-97 19186, 7-76, 4701, 5-63 : '
. B-d6 V299-E93- 5 - V576, 4-70),5~563 : .
' B4y 299-LU3- 6 ¢~-97 1576, 470, G053 : :
: B-40 293-E93- 7 7-a7¢ 1276, =50, 1-54 | ]
: O-44 1299-L33- 13§ 7-gv 1576 : H
: L-50 299-Ey3- 22 7-G7 19-B6,5-76, 305 g :
H 1 2Y9-Eyd3- 23 7-u? 1986, H-76, 470, 9-65 ' :
) ] ) ) ) 4
: B--56 1299-E20~ 14 L-g7 1576 ‘Gamma activiby is evident 1§ Ft below Lhe i
1 ‘ : i twaker bable. Mo ganma activity is seen on |
H : H ~ tthe log in Lthe vadose zone. HNo change :
} o o9 a oo 9 oeosaese ) a o » o2 0 068 8o aan Il es oo osoaaos C R R I I I R A IR I A B B L A A | » a v o ® o a2 » 2 ¢ 0 % &5 6% 50 aaas 08 a8t e o m ayv s s s ace '
' G- '3 V2U9-E27- 1 79 R ‘Mo gawma acliviby is seen in the vadose zone!
; H : ] vin this well, Clevated achivibty occurs in
! ! ' | iLhe botbom of this well. HNo previous logs
: | ' ' Lo allow comparison. : :

-------------------------

--------------------------------------------
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CONTINUED

S e s s e s s By o e s i e et e e S S e S R S . e St St e £ B e e T S S S b e S S B e 8 T s e T . e 8t B 8 e S S e o A e e e Y ey P o i i G P S e S A e i St R e e et S 5t S e o e o B ey 1 P o Sk o B e e o o e o o B

........

5-20)
- 3.

--------

Ca2yd-Hez- |

1299-HE2- 2
V29922~ &
"99 22~
Uu Hoa-
I-N22-
299~ u'z—
1299-H2
:299~M22-
V299 22~

V299-H22- 29
$299-Hz2- 10
1299-He2- 3l
'“99 N22—- 2K
299~ 2= 67
i i
1 299-H22- 13
1299-H2Z2~ 14
1299-H22~ 32
V299-Hzze- 33

299-H22~ 25
209-H22- 26
299-Hz2- 34
299-Hz2- 35

GG-HEZ- 19
19-H22~

RPN
IR

293 b= 7
299~H11- 79

- e 4® mo mm me mm Se ew se me == s ee o=

6-67
ITALLEE
g-07
B-87
2-g7
7-87
8-a7

a8 s o8 0 0 vaveselase

L}

1

15-76,4-70, 2~0U
V5-76 ,L-bU,a PYd]

1 2-U6, 5-70, 261

V2= UG,U 76, 2-64, 5064
| 2-86

' g

V206, 576, -
‘2=

‘-

-66, 5~ 76, Z-G0

1 2= Ub,u"?b,\l‘bJ 4-66
/ll 5-063

1 2-86,5-76, 2-65U, 552

V-

\

[ Ub,u ('J,u. G
1610, /b,h-bu
12-06, a-'b &~6L
15— 7b,ﬂ*b8

‘206, 576, 250

2-76, 260, 2-5

5-76., -G
1]

:u*?b,g'bu,u -3
:2 -g7,5-75,5-61, 2-54
l —76 "'LIJ

19-86, 2-76, 2=7(), 2--GU

15-76, 370, U061
1I-B6, 5-75
19-06, H~70

§-76, 2-6U, Li-5i)
' 3-G4

)

tase 2% 00 = s awoeon

1706, 4- 04

1 2=76, U1, -5y

........

LB, @76, SOk, 763

~17--86,2-76, &-711,6-4%

1Some wells show elevalbed ganma
 Livroughout Lhe vadose zone.
‘Gamna activity way have decreased in some
iwwells.,  Cribs have bLroken through to grourid-
iwalker sowelime in Lhe pasl as evidence luy
tgamma lougs.

aclkivi Ly

iDlder logs suggesb radionuclides have
vrreached the groundwaler-. Currenlk logs shouw
tslightly elevated gumma activity which may
tor may nol be due Lo contaminanls. [ ;b

tactivity is confFined to the vadose zane.

‘There appears to be elevalbed ganma activity
tak Lhe Lop of Lhe groundwaber Luble.

VThe level appears Lo be low however, and may
ibe due Lo natural activity. Ho change

‘Gamna activity is evident in vadose wone in
tuell H22-74. Gamma log is nol comparable
twith previous log because of poor recording
1Gawma aclivity is only seen abave the waber
‘Lable. Hell HI1-79 shows gamma activily
talong length ard inbka GH.

Minimal chiange.

} & » = o ® » » s o = o v s s e ® 8 2 5 & B P 8 0P O AP N et e S e e LI
How level ackivity., Ho chatwye
|
)
I ®# &« o ¢ ® @ @a 0 % a o & n ® p & & u o 80 e ® ® @ 8 8 8 8 e B R 4P e e a8 - .
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Table I CONTINUED

: CRIDS i~ BDRENOLES ¢ DATE LOGGED + PnST"LnGC"“' v Comments 1
: = 6 1e99-HIl- 1 /-g7 VP O-76, 2-0U 1Some of Lhe current logs show high aclbivity |
: 1293-H11- 54 - 15-76, 4- bﬂ,; o thebween JU and 40 FL. Ho change in logs, :
. 1299-H1 BE - :5-7b 4-13, 2-50 : :
: 1299-H1L- 56 ~-- 15-76,4- | : .
i 290 1= 57 7-97 !5—7b,4mba ' :
' 1299-H11- & -- 15-76,4-63 : :
: 1299-H11- 89 7-g7 19-76,4-b3 : :
H 1299-H11- 60 - 15-76,4-61 : :
. 1 299-H11- 61 - 15-76, d=-bld : :
' 1299-H1l- 62 1 . - 15-76, 453 ' K
: 1299-HLl- 63 7-87 1576, 4-G7 : :
i 19 -H11- 64 -- 15-76, 4-63 : L
: 1299-H1 - 65 787 15-76, 4-63 ! !
. 1299-H11- 66 - 1576, 4-6Y ' |
i 1299-H11- &7 7-8? 15-70,4-63 : :
' J= 7! 1299-H10- 2 | 7-07 - 1The gamma log From well HIO-72 shows :veral
\ l 299-10- 3 | - 17-86,2-76,4-70,6-59 thigh gamma aclbivity zones. Rl olher
\ 299-H10- 59 | - 1S-63 reurrrent logs do nolk show significantly
: !299—“10— 60 - §oe- thigh gamma ackivily. Decrease From previous
: 1 299-H10- 61 | - 15-63 tlogs is due to wmigralbion or decay of
: 299-H10- 62 - V- iradiorwcl ides.
: V2OY-HIN~ b3 - e o :
: 1299-H10~- 66 ) - ¢ - '
: V2YY-HLI0- 67 -- 15-63 :
: 1 299-H10- 6B ~-= 15-63 '
: 12499-H10- G2 u-o? 19-76,5-63 :
H veuy-H10- YO0 t-g? 15-75,5-63 '
: 1299010~ 7 : u-u? 15-76,58-63 .
H 1299-H10~ Y2 [CRENe 1S5—76, S~-bl ;
1 c2Ua-N10- Ya o-Gv R :
b 1299-H10- V7 g-ov 159-76 ]
l 1299-H10- Yo u-¢ Lo K
: HREAT 2 R DR R T Rt g-ugv R ;
. K : - 1S-76,5-613 :
: 1 : g 15-76 :
Vle=T Trenches) i : Current well logs shiow a zone of' gamma :
1 T~14 1299-H11- 6 7-07 1b-H6,5-76, 4152 ractivily belween 90 and 100 FL. Changes in |
: T-14 1299-H11- 9 87 V576, 4-63 ishapes of ganma curves are significank. :
1 T-16 : : : tWuantitabive datay are required to assess :
: T-17 ‘ ‘ : rchanges. '
1 ] ] [} ' ]

--------------------------------------------
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: (S} Ca2y9-HIl- 11 - e Tuo zores of gamma activity are seen. Une |
: =2y v 9-HL L~ PO o-~-gvy {3--86, -1 icentered near 25 fL; ore ab 95 ft. H
' =2t Ca299~-H11- B2 | g-uv VA=06, 4= iChanges in gama logs are evident. ;
' VAUY-HL4- 1 7~y 1 9-u6 vbuartitative dala are required Lo asszess '
: 1299~ 4~ 20 - T vchanges. '
‘ 2U9-HLd- 3 ) 8-u7v 19-86 : i
: 28 L - 4 u-uv 19-06 ' ‘
: 1299-Hl4- B3 .G-g? 1 ?-B6, 4-84 ' :
: 1299-H14- 62 | o-u? 1706, d- 14 : :
: O R K 12Y9-H1 - 14 ) 7~07 ' Viwo possible conbtawinabtion cones; 100 FL .
: : ] : tand 170 FL. Lewels are low relabive bo an
: : : : rassuned background., Little change from .
: H : : iprevious lags. '
H [ ~34 1299-H1l- 15 . 15-76,2-~-70,2-50 Mo high acbivily is seen in W1i-16. Little |
: 299-HL1~- 16 7-g? (S-76,2-70, 26U icharnge from prewious logs. i
: 1-345 1299~-H11- 17 7-gv 1576, 2-70, 267 Mo high activity is seen in the gamma logs. |
: 2UY-HLL-T1E ) - 1276, 271, 307 Freviously recorded ganma aclivily has ‘
: 1299-H11- 19 7-a7 1576, 2~ vdecayed or migrated. :
: 1299~-H11- 20 7-? 1576, 2--74) i :
' V2UU-HLL- 2t 7y 18~76 ' :
S R 299-H10- 2 7-6v 1576 ‘Mo high activity is seen in HIO-2. ]
: A299-Hi0- 4 - 1976, 4-64, 7549 iLittle change Fraom geewious logs. .
: R 1 299~-H19~ : 5-av e ‘Mo higly gamma activaly is seen in this well |
H L1y V2U9-H19- 19 1~y N ‘Gamma activily is evident throughoul. wells |
: 2499~-H19- 20 - — 1606 VH1S-19, HW18-20, W13-23, and W19-24. :
' 1299-H19~ 23- | 3-07 . - iGamma emilling radionuslides have migrated
: 1 2UI-H19- 2 : -- Ve irecenbtly and they have migreted Lo ground-
' 1299-H19- 25 4-av i twater.  Grourd-water minitoring is occurringd
: 1299-H19=- 26~ 4-g7 Vo 1Significant changes From previous logs. '
e aacacssnsssmuna tonsnvsecasas ¢em e lsocssosusnsanoea las oassssncsrensacesnsonscseoea | #e = v oescesnssevsacsevesassrecsaseseconsssteosascs s '
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Comments

Duta From Lthis erily shou several sbrata
wilh gamma emitting radionuelides in Lhe
unsaturated zorne. Mo gamma activity is
seen in Lhe sabturated zore. Minimal charges
from previous logs.

Mo gamma aclivily is seen in Lhe groundwale-
in Lhese wells Likltle aclivilty is seen in
Lhe unsaturdted zorme. Lilkle change in bthe

vell loys.

[
)
1
+
L

Several high ganma activity peaks are

found betuweern 20 amd 70 fEt. One zone of
high gamma activity way occur between 124
and 146 fFt. The three groundwater wells in

‘this area do nol. indicalbe amny gamma activity

in the groduater. Little change from

iprevious logs.
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Consent Order" (1), which wa: jotiated and approved in May 1989 by the DOE,
the EPA, and the State of Wa: jton Department * Ecology (Ecology).

200-1 -1 PERABLE UNIT DESCRIPTION

The 200-BP-1 Operable it is cated in the north-central portion of
the 200 East Area. 1 @ operable unit includes 13 waste management units (10
inactive cribs and 3 unplanned releases) and encompasses approximately 10 ha
with the majority of the wa: 2 anagement units concentrated in a 1.6 ha
region at the eastern end of 20 -BP-1 (Figure 2). The 200-BP-1 waste disposal
activities were associated with the management of waste from the U Plant
uranium reclamation operations and waste storage condensate from the adjacent

241-BY Tank Farm.
Figure 2 goes here

U Plant uranium reclamation operations employed the tributyl phosphate
(TBP) process at the 221-U Building. The process was use to recover uranium
metal from waste generated by = e bismuth phosphate process in B Plant.
Before implementing the TBP process, the waste had been stored in the 241-BY
Tank Farm.

From 1952 to 1958, stored waste in the 241-BY Tank Farm was transferred
to the U Plant from uranium recovery. The stored waste sludge was discolved
in nitric acid, and the uranium was extracted using TBP in a normail paraffin
diluent. The TBP process wastes contained fission products, sulfate, and
phosphate ions in an aqueous nitric acid solution. The acid solution was made
alkaline for transfer to and storage :n the 241-BY Tank Farm. The storecd TBP
wastes were then treated with potassium ferrocyanide as a cesium scavenger.
The supernatant was discharged to a c:ib after the activity of cesium-137
dropped below 0.1 pCi/mL. '

During the pericd in which TBP .upernatant was discharged to Lhe ¢ribs,
the concept of specific-retention disposal was employed. This practice
limited discharge to the specific-retention volumes of the soils, based on
their moisture retention capac: /. L is apparent that this concept was not
fully implemented as the calculated specific-retention volumes of the soil
columns were exceeded.

From 1965 to 1974, 241-BY Tank Farm waste storage tank condensate was
also discharged to a crib in the 200-BP-1 Operable Unit. The condensate was a
result of an in-tank solid- cation (ITS) process which was accomplished by
in-tank heating. Evaporates were collected, condensed and subsequently

discharged to the cribs.

The exact concentration ¢ | quaniity of radionuclides and contaminants
of concern remaining within 200-BP-1 is uncertain. Historical 1 :ords indi-
cate that seven cribs received an estimated 33,840,000 L of TBP supernatant
waste, two cribs received an itimated 139,200,000 L of ITS condensate, and
one crib was constructed but s no documented history of past disposal
operations. The primary known contaminants are radionuclides (hydrogen-3,
technetium-99, strontium-90, « sium-127, cobalt-60, plutonium-238/239/240,















The successful develc nent and implementation of many new drilling and
sampling strategies at the (00-BP-1 inactive cribs, in addition to the
development of field structures for weather protection, will benefit
subsequent site characterizati 1 activities and lead the way to the ultimate

cleanup of the Hanford Site.

REFERENCES

1. Ecology, EPA, and DOE, "Hanford Federal Facility Agreement and Consent
Order," Washington Departm¢ t of Ecology, U.S. Environmental Protection
Agency, and U.S. Department of Energy, Olympia, Washington.

2. DOE-RL, 1990, "Remedial Tnvestigation/Feasibility Study Work Plan for the
200-BP-1 Operable Unit nford Site, Richland, Washington," DOE/RL 88-32,
Rev. 1, U.S. Department of Energy, Richland Field Office, Washington.

3. WHC, 1991, "Safety Assessment for 200-BP-1, Task 4," WHC-SD-HC-004,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

m‘f‘






©0

0

300 Meters

Figure 3. Preliminary Plume Map - Total Cyanide

Legend

A

Basalt Outcrops
Above Water Table

Uncontfined Aquifer
Monitoring Well

Raltlesnake Ridge

Confined Aquifer
Monitoring Well

10-100 jig/L
101-1,000 pg/L

>1,001 pg/L

H3103019.7





