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Kennewick, Washington 99336-6018

Dear Mr. Leja:

REQUEST FOR REVIEW AND APPROVAL

Attached for your review and approv: are the Hanford Generating Plant Sampling and Analysis
Plan Part 1, Rev. O (Attachment 1), the Hazard« : Material Inventories, 6/29/99 (Attachment 2),
and the Source Term For Effluent Dose, June 21, 1999 (Attachment 3).

"you have any questions, please contact me at 376-7121.

Sincerely,
™ ~J
Y. Bru; miai, Project Manager
DDP:JMB contamination and Decommissioning Project

Attachments: As stated

cc w/attachs:
P. R. Staats, Ecology






NrRoYPY:

There are small quantities of mercury enclosed in glass tubes in fire alarms, Mercoid switches
and in manometers located in the control room. The amount of mercury contained in the fire
alarms is conservatively estimated at 1 in’ based on information in other hazard inventories. The
amount of mercury contained in the 31 Mercoid switches :in a glass tubes 0.5 in. long and
0.375 in. in diameter and is conservatively estimated at 3 in’.  he amount of mercury in the 4
manometers is in a cylinder 1.5 in. wide and 1 in. high and the total is conservatively estimated

at 8 in’.
Mercury Density = 849 lbs/ft’
To '~ tity=(12in’) (1 i/ 1728 in®) (849 Ibs/f®) = 5.9 Ibs. =2.7Kg
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PCBs:

__tere are two(2) neutral grounding transformers containing 40 gal of oil each and six (6) surge
capacitors containing 3.5 gal oil each in the HGP. The potential transformers were sampled in in
1987. The transformers contain approximately 40 gal of oil each and capacitors contain 3.5 gal
of oil each based on technical descriptions and physical size of the transformers and capacitors.
There are approximately 854 florescent light fixtures that contain one or more ballasts. These
ballasts may contain PCBs. For conservative estimation, 1000 ballasts are contained in the
fixtures and contain 0.1 to 0.6 Ibs. of PCB containing material (EPA PCB Q&A Manual (1994
edition)) in each ballast. A conservative value of 0.5 Ibs. of PCB containing material is used.
“nservatively assume the density of oil is 1g/cc. -.ie surge capacitors are considered to be
PCB contaminated and contain PCB concentrations of 50 to 499 ppm. A conservative
concentration of 400 ppm is used. The 9 transformers located behind the HGP building were
sample in 1980 and contain concentrations of PCBs of less than S ppm. They are not
considered in this calculation as a contract for removal has been let.

Oil Wt = 1g/cc 1 ppm = 1,000 ug/Kg
Quantity of PCBs in transformers, capacitors, and ballasts:

Transformer measured at 124.8 ppm:

(1g/cc)(1000 e/ L)(1 L /0.264 gal)(40 gal)(1 Kg / 1000g) = 152 Kg
PC™ Quantity = (152 Kg)(124,800 ug/Kg) = 0.019 Kg

Transformer measured at 105.5 ppm:

(1g/ (1000 cc/ 1 L)(1 L /0.264 gal)(40 gal)(1 Kg/ 1000g) = 152 Kg
PCB Quantity (152 Kg)(105,500 pg/Kg) = 0.016 Kg

Capacitors estimated at 400 ppm:

(1g/cc)(1000 cc/ 1 LY(1 L /0.264 gal)(21 gal)(1 Kg/ 1000g) = 80 Kg
PCB Quantity (80 Kg)(400,000 pg/Kg) = 0.032 Kg

Ballasts:

(0.5 1bs.)(1000 ballasts)(0.454 Kg/Ib.) = 227 Kg

Total Quantity:

(0.019 Kg) + (0.016 Kg) + (0.032 Kg) + (227 Kg) = 227.067 Kg
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Electric Generating Plant, Sections VII and VIII

D. General Electric Corp., drawing no. 186R373, Rev. 0

E. General Electric Corp., Turbine-Generator Instructions, GEI-94474,
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CONDP=~SATE ' I¢ ING UNIT (P /DEX)

(Reference, Engineering Data Book, Hanford Number One Nuclei Electric Generating Plant,
Burns and Roe, Section VIII-9)

Four per turbine, ¢y dric: tank, 6 ft insl : diam., 6 ft helg'ht.

Surf. Area per tank Surf. Area per tank

(In?) (cm?)
16286 105071
Four per turbine = 420283
Two turbines = 840567

LOW PRESSt HEATER

(Reference, Engineering Data Bo« , Hanford Number One Nuclear Electric Generating Plant,
Burns and Roe, Section VIII-5)

Two per turbine, contains 5/8" outside diameter tubes, total surface area 10,595 ft2.

Total tube surf. Area
(in%) (cm?)
3051360 19686154

Two turbines = 6102720 ' 39372308










II. REFERENCES




[\)ay-f"u,oﬂl Hé&P DeW\O,(“IOV\ f'\“UC’\/}- Oct ‘qé

Appendix B

Equ 1 sts

Includes:
Pv
3.
M’ eous Equipment
S. Electrical Equij ent
6. Large Bore Valves
7. Piping

:at Exchanging Equipment
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TREATED WATER SYSTEMS

A.

CONDENSATE SYSTEM (2: one for each unit)

Steam at the turbine exhaust hoods is changed to condensate,
purified, and delivered by the condensate system to the feed-
water system. The flow rate for each condensate system is
from O to 12,700 gpm of water. Cooling is accomplished with

screened river water. Flow diagram is Burns and Roe Drawing
2007.

1. MAIN CONDEN._!S (4: two "t ine. See Vacuum
st ion X . -
Manufacturer Westinghouse Electric Corp.
Serial Numbers
Condensers 6-A-4469-1, -2, -3, and -4
F-300 air ejectors 16-A-4470-1, -2, =3, and -4
P-90 priming ejectors  16-A-4471-1, -2, =3, and -4
Location Below low-pressure sections

of turbine
Description and Ratings
a. Weights

Condensers with tul ;, ‘

empty 1,013,700 1b
Circulating water system,

filled 1,943,700 1b
Shell, filled for water

test . 3,607,700 1b
Heaviest piece

Inlet water box or cover 32,000-38,000 1b

b. Shipping weight

Inlet water box and

cover (each) 70,000 1b
Reverse water box (each) 64,000 1b
Hotwell (1/3) 20,000 1b
Steam inlet (1/3) 15,000 1b

Tubed shell section (1/8) 90,000 1b

¢. Dimensions

Overall dimensions 56! ; x 34" wide x 43"
high
Tubed shell section _8'S"™ x 9'6" x 40'

VIII-1




Inlet water box

Inlet cover

Shell plate thickness

Steam inlet hood plate
thickness

Tube sheet thickness

d. Tubes

Number

Tubes in air cooler
sec' n

Material

Diameter

Length

Flow path

Cleanliness factor

Surface area

e. Hotwell

Capacity
Level

TREATED WATER SYSTEMS

15'2" x 17'8" x 8'7"
14'8-1/2" x 16'9-3/4" x 12"
7/8"

7/8"
1-1/4"

19,920/shell

600/shell 'OX.
Admiralty metal

1'* oD

40!

2-pass, divided water box
85% 2

207,500 ft

55,000 gallons
5 1 6" ilB"

f. Operating pressure is 1.5'" Hga when supplied with

139,000 gpm of circulating water at 48° F.
condensed is 2,435,500 1b/hr.

Steam
Condensers are con-

trolled from the Mechanical Control Panel.

Alarms in control room

High and low hotwell level

Low vacuum (22" Hg) pretrip

Low vacuum (25" Hg)

Air ejector low steam pressure

References

Burns and Roe Drawings 2005 and 2007
Westinghouse Drawings 672J900, -901, -914 and -915

Performance Curve:
CONDENSATE PUMPS (6:
Manufacturer
Type
Size
Serial Number

Location

VIII-2

.gure VIII-A-1

three for each unit)

Byron Jackson Corp.

VMI

32RXL-2{ fH

704251, -2, -3, - =5,
and -6

El -50', col. C.2






TREATED WATER SYSTEMS

References

Burns and Roe Drawings 2013 and 2029

Mason-Neilan Drawing F-~59729-V

Byron Jackson Corp. Drawings 1F-5149, 2C-4215, and
. 214225

Pe:; )rmance Curves: Figure VIII-A~4, Sheets 1 and 2

CONDENSATE POLISHING UNITS (2: omne for each turbine

Manufacturer Graver Water nditioning Co.
Model 64-2¢ 5, Powdex Plant
Location 1: o iting level,
' col. B, 13
Unit 2: operating level,

col, B, row 7
Description and Ratings
a. The Powdex resin purification system has four treat-

ment tanks, with sump drains to the overboard drain
system, a | a slurry tank for Powdex preparation.

total solids

b. Tank
Precoat surface area 792 ft2
. flow rate 3.8 gpm/ft
ire drop
Maximum 30 psi
Fresh resin 10 psi
Operating pressure
Normal 140 psig
Maximum 290 psig
Influent temperature
No: 1 177° F
ximum 190° F
Flow rate (all 4 tanks) 0 to 12,700 gpm
¢. Normal condensate influent has up to 100 ppb

Ef7 -

Total solids <50 ppb

Silica <10 ppb

Total iromn <10 ppb

Total copper <10 ppb

Resic °. hydrazine 10-20 ppb

Free nydroxides 0

Chlorides <10 ppb
Fluorides <10 ppb .
pH Same as influent

VIII-8




do

f.

Weight

Unit empty

Unit full

Heaviest piece (25 hp
precoat pump itor)

S5-hp hold pump motor

Skid with 3 tanks

TREATED WATER SYSTEMS

100,000 1b
150,000 1b

420 1b
153 1b
100,000 1b

Skid with 1 treatment tank

and 1 precoat tank

Resin per ion exchi e

1 1 (dry bas’ °

Dimensi

Ion exchange tank
Diameter
Overall height
Bed depth
Flow area per bed
Slurry tank
Diameter
Overall height
Voluv :
Each 12,000 gpm unit
Length
Width
Height
Clearance height
from floor
Precoat pump
Length
Width
Hei, t
Skid with 3 trear nt
tanks
Skid with 1 treatment

tank and 1 precoat tank

Pumps

Bhp at desi 1| capacity
Pump efficiency at de-

"sign capacity

NPSH at design capacity

Shutoff head
Maximum hp

at« motor hp
Speed

VIII-9

50,000

)-160 1b

6'0" ID
6'0" « :side
1/4'" to 1/2%
7¢° ft2

4'6" ID
5!0“
80 ft3

41"
29 |3ll
16'9"

18'

1'6"
4!7"
1l7ll

27'x10'

19°'x10"

Hold Precoat
_Te _Pump
G.u 23.3

57% 75%

9.0' 10.0'
67" 90'

4,7 24,9

5 25

3600 rpm 1800 rpm






TREATED W/ R SYSTE

d. Dimensions and materials - ~~~*‘nued

Height of stored water
level meas :d from
tank bottom when tank

holds 5,270 cu ft or ft3

Assembled deaerator,
highest portion to
deaerator section
horizon Y |

.or sectic
Diameter
Overall length
Straight length
Shell thickness
Head thickness

Trays

Length
Width
Gage thickness
Number per section
levation of water dis-
tributor inlets at
center line above
heater supports

9!0"

7l3ll

9'6"

57! 4“

540"

9/16" 212B steel
11/16" 212B steel

15"
_1/2"
16 USSG
24,320

11'

e, Temperature of effluent water when:

Delivering 6,

50,000 1b/hr of

feedwater with extraction

ste; at 36.2 psia at
deaerator inlet nozzle

261° F

Delivering 6,600,000 1b/hr of
feedwater with extraction

steam at 38.8 ps: at
deaer: ) : let noz: 2

f. Static 185U
distribution for:

6,160,000 1b/hr effluent

6,600,000 1b/hr effluent

VIII-12

265° F

required at inlet to water

37.7 psia (at 36.2 psia
operal! g pressure)
40.5 psia (at 38.8 psia
operating pressure)
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NOMENCLATURE

Standard and cap, turbine end 21 Shell, high-pressure
Exhaust hood, "A", turbine end 22 Cross-around high-pressure
Bearing, T-1, journal to "B'" low-pressure
Oil deflector, T-1 : 23 Steam packing, N-4
Steam packing, N-1 24 Oil deflector, T-4
Nozzle diaphragms 25 Bearing, T-4, journal
Bucket blades 26 Rotor, low-pressure, "B"
Steam packing, N-2 27 Bearing, T-5, journal
0il deflector, T-2 28 Oil deflector, T-5
Bearing, T-2, journal 29 Steam packing, N-5
Exhaust hood, "A", generator end 30 Exhausthood, "B", turbine end
Rotor, low-pressure, A 31 Steam packing, N-6
Rotor, high-pressure 32 Oil deflector, T-6, turbine side
Thrust bearing wear detector 33 Bearing, T-6, journal
Bearing thrust , 34 Exhaust hood,""B", generator end
Bearing, T-3, journal 35 Turning gear ) .
Oil deflector, T-3 ‘ 36 Coupling, generator
Steam packing, N-3 . 37 Oil deflector, T-6, generator side
Cross-around high-pressure to 38 Steam inlet

WA Jow-pressure 39 Extractions
Exhaust casing 40 Exhaust.to condenser
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Section 2.0 presents the quality assurance project plan, which includes a project management
structure, sampling methods and quality control, and over. ht of the sampling process.

Section 3.0 presents the Field Sampling Plan. The sampling process is divided * to two stages to
ensure that radiologically contaminated areas are identified prior to invasive sampling, thus

¢ uring that  ropriate safeguards ar procedures are established. Stage 1 is a radiological
survey to define the boundaries of isotopic distribution and § ierate a preliminary list of nuclides
present. Stage 2 defines the conce: * 1tion of radionuclides and chemicals present.

Table 3-1 presents  sa1 lir activities to be performed in Stage 1. ..ble 3-2 ider "fes ““e
samples to be taker  Stage 2. Sampling Quality Control requirements are presented in Table 3-

3.

S-2










AHERA
BHI
BPA
CFR
COC
COPC
DOE
DQO
PA
ERDF
GEA

LDR
MCC
MDA
MDC
MDL
NPDES
PCB
PPE
PRG
QA
QAPP
QAPjP

RCRA
RFA
RPP
RV
SAF/FSR
SAP
SFL
SVOA
SWMU
TC
TCLP
TSCA
L s
UTS
VOA
WAC
WDOE
WDOH

Rev. ()

ACIF NYMS

Asbestos [azard Emergency Response Act
Bechtel Hanford, Inc.

Bonneville Power Administration

Code of Federal Regulations
Contaminant(s) of Concern
Contaminant(s) of Potential Concern

U.S. :partment of Energy

Data Quality Objective

U.S. Environmental Protection Agency
Environmental Restoration sposal ™ ‘lity
Gamma Energy Analysis

Hanford Generating Project

Job Hazard Analysis

" ndfill Disposal Restrictions

Motor Control Center

Minimum Detectable Activities

Minimum Detectable Concentration
Method Detection Lin

Nation: Pollutant Discharge Elimination Syst¢
Polychlorinated Biphenyls

Personal Protective Equipme

Potential Remediation Goal

Quality Assurance

Quality Assurance Program Plan

Quality Assurance Project PL

Quality Control

Resource Conservation and Recovery Act of 1976
RCRA Facility Assessment

Radiation Protection Plan

Radiation Work Permit

Sample Authorization Form/Field Sampling Request
Sampling and Analysis Plan

Standard Fixed Laboratory

Semivolatile Organic Analyses

RCRA Soli Waste Management 'nits
Toxicity Characteristic

Toxic Characteristic Leaching Procedure
Toxic Substances Control Act

Underlying Hazardous Constituents
Universal Treatment Standards

Volatile Organic Analysis

Waste Acc , 3 :( ceria

Washington Department of Ecology
Washington Department of Health

iii
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1.1 4.4 Second Level

The second level is at elevation (-) 33'0" and contains a telephone room, locker room, shower
room, restroom, and shop storage area.

1.1.1.4.5 First Level

The first level is at elevation (-) 50'0" and contains a machine shop, office, restroom, elevator
machinery room, and the sewage ejection pumps, and sanitary trap pit. All of the floor drains,
laboratory drains, roof drains flow to sump 1A. All restroom, sink, and janitor closet drains flow
to the sanitary trap pit. In the machine shop, cable runs located in the floor, have holes drilled in
the covers for ventilation or drainage. In: lition an exhaust vent system runs the length of the

shop.
1.1.2 Previous Invest 1tions

Previous investigations include a RCRA Facility Assessment, (EPA 1992) that identified  reral
solid waste management units (SWMUs). Westinghouse Hanford Company conducted a
radiation survey in 1993. Those results are summarized in Table 1-2. Bechtel Hanford Inc.

[) w contracted in 1996 to conduct preliminary ¢  -acterization of the HGP Site.
Characterization results are published in BHI-00929, Rev. 0 and are summarized in Table 1-2.

1.1.3 Contaminants of Concern (COC)

COC:s for this sampling plan and scope of work have been identified and are included in Table 1-
2 and Table 1-3. Table 1-3 was generated from walk downs of the HGP facility, and identified
areas of concern that were not addressed adequately in the DQO process.

1.1.4 Air Emission COC Evaluation

Air emission issues could stem from the disturbance of COCs. Activities that could cause air
emission issues would be centered around “jestos or radioactive particles. Most of the asbestos
has been abated from the building via Contract C40111. Small areas that were contaminated
with radiation above background remain within the builc™ ;. Cutting and grinding operations on
steam pipes could produce airborne radioactive particles. Engineered controls will be used
appropriate (e.g., greenhouses, glove bags, etc.) in accordance with the HGP Radiological

Protec mPlan.

1.1.5 Asbestos
An Asbestos Hazard Emergency Response Act (AHERA) inspection was completed for the HGP

Project via Contract C40068. The majority of asbestos materials have been removed to the
extent possible with only small amounts of friable asbestos remaining.

1-6
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e gross alpha and beta using method ITAS-RD-3214 or its  |uivalent will be performed.
Shou] alpha exceed 3 pCi/g, or beta exceed 43 pCi/g, additional nuclide specific analyses
may be required.

ammonia which is indicative of morpholine (EPA 350.2).

The accuracy and precision specified in the SW 846 methods will : sufficient for the analyses.
For the radiochemical analyses, the accuracy and precision of the methods specified is well
within the total varia : estimates.

Prior to soil sampling, SWMU #1 will undergo a limited radionuclide survey for total
beta/gamma. Any positive res  1ses and the associated a * rities will be documented.

1-16
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Survey « a will not undergo a formal validation. The QA/QC processes used in SOPs will be
followed to ensure useable data. These include the use of blanks, duplicates, splits, and
measurement of known standards. Analytical personnel and the project team will review the

data.
2.4.2 Validation Methods

Data validation of will be conducted. WHC-SD-EN-S1 001, ™ ata Validation Procedures
for Radiological Analyses (WHC 1993), and WHC-SD-EN-SPP-002, Data Validation

Procedures for Chemical Analyses (WHC 1993) provide established and proven methodology
for data vi dation. D * will be validated to Level C d¢ ™ " in these reference do nents.

2.4.3 Reconciliation With User Requirements

Following validation, the project team w  assess the data. Assessment will inc 1de
incorporation of the data validation findings into the database by entry of data qualifiers.
Assessment will also include review of quantitative DQOs (e.g., accuracy, precision,
completeness, and detection limits) and the preparation of a summary report. The final report

Il include an evaluation of the overall adequacy of the total measurement system with regard
to the DQO of the data generated. These quantitative DQOs : defined below.

Precision

If calculated from duplicate measurements:

_ (Ci-Cx 100
(C+Cy)/2
where:
RPD = relative percent difference
G = larger of the two observed values
C, = smaller of the two observed values.
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If calculated from three or more replicates, use RSDra rthan  D:

RSD = (s / y)x 1

where:
RSD = relative standard deviation
S standard deviation
y = mean of replicate analyses.

Standard deviation, s, is defined as follows:

S — s i
L
i=1
where:
s = standard deviation
Vi = measured value of the i replicate
y = mean of replicate measurements
n = number or replicates.
Accuracy

For measurement where matrix spikes are used:

%R = 100x[(S-U)/Cq]

where:
%R = percent recovery
S = measured concentratic  in spiked aliquot
U = measured concentration in unspiked aliquot
Ca = actual concentration of spike added.
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Table 3-2. Stage 2 Survey and Sampling Locations, Frequencies, and Methods (3 Pages)

Physical Samples
Sampling Objectives Sampling Boundaries Number of Samples/Locatios’ Survey/Sampling
Approach/Comments
2b. Applicability of Diesel Oil Tank and Day | 17. 1 sample of the diesel oil storage Tank may have been
characteristic waste Tank tank and generator day tank (media | filled with inert media.
codes and LDR stanss, unknown)
Chemical Laboratory 18. 1 sample from each of the three (3) | Take sample from trap
2d. Toxic dangerous waste sink drains drains in the chemical laboratory (3 | under drains. (Sludge.
and LDR status. total samples) Scale)
Exposed surface with Number/Location at the discretion of At the direction of
2e. Persistent dangerous anomalous media based | Energy Northwest field engineer Energy Northwest field
waste and LDR status on observed stains or engineer
spills (contingency)

* Numbers relate to the locations on the facility plans located in Appendix A.
3.23 Concrete Sampling

Concrete samples will be obtained by hand drilling in a series of co-located holes, using 1-in. or
larger diameter drill bits. The depth gauge shall be set such that the tip of the drill bit stops at a
depth of Y4-in. The required sample volume can commonly be attained with 25 to 40 holes. The
sample media will be composited into one sample. If required, collect sample media using a
clean plastic sheet placed under or around the area to be drilled and transfer the material into a
sample container. Alternative methods include scaling or chipping the stained area until no stain
is visible.

Access to the sample locations, Health and Safety concemns, Radiological safety concerns (HP
support), or environmental constraints may require the selection of an alternate sampling method.
The sampler’s log book should document the following:

1. Sampling locations,

If possible, a photo of sample location with sample numbers written on wall or floor next to
sample location,

Radiological survey readings for each sample location prior to drilling,

Drill bit shape and size,

Number of sample holes drilled,

Descriptions of field conditions and observations.

=

L TR o

3.24 Paint Samples

Paint samples should be collected using a decontaminated scrapper or other appropriate method.
Sampler’s logbook should identify the following information:

1. Sample Location,

2. If possible, a photo of sample location with sample numbers written on wall or floor next to
sample location,

3. Number of layers of paint,

4. The colors of each layer of paint

5. Base media type and thickness.
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National Pollutant Discharge Elimination System, 40 CFR 122

Native American Graves Protection and Repatriation Act, 25 U.S.C. 3001

Resource Conservation and Recovery Act of 1976, 42 U.S.C. 6901, et seq.

Safe Drinking Water Act, 42 U.S.C. 300;-9

Toxic Substances Control Act of 1976, 15 U.S.C. 2064

WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended.

WAC 173-304, “Minimum Functional Standards for Solid Waste Handling,” Washington
Administrative Code, as amended.

WAC 173-340, “Model Toxics Control Act Cleanup,” Washington Administrative Code, as
amended.

WAC 173-400, “General Regulation for Air Pollution Sources,” Washington Administrative
Code, as amended.

WAC 173-460, “Controls for New Sources of Toxic Air Pollutants,” Washington Administrative
Code, as amended.

WAC 296, “Washington State Occupational Safety and Health Regulations,” Washington
Administrative Code, as amended.

WHC, 1993, Engineering Report of the Hanford Generating Plant Radiation Contamination
Survey, WHC-SD-NR-ER-100, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

WHC, 1993a, Data Validation Procedures for Chemical Analyses, WHC-SD ~N-SPP-002,
Rev. 2, Westinghouse Hanford Company, Richland, Washington.

WHC, 1993b, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 1, Westinghouse Hanford Company, Richland, Washington.
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r SWMU 11 —Burn ¥n | Also know as the “construction aeoris dump,” this unit consists of a
large borrow pit covering S to 10 acres, 1,000 feet South of the HGP

property boundary. The pit has an irregular shape and is 20 to 39 feet

deep in the center. Unspecified burning occu 1 during an unknown

_ |

time fram~
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