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LIST ( IRI._5

AA alternativ iction

AEA Atomic E  rgy Act of 1954

ASA Americar  ociety of Agronomy

ASTM America  ociety for Testing and Materials

BBI best-basi  1ventory

bgs below gr 1d surface

CEC cation ex inge capacity

CERCLA Comprel  sive Environmental, Response, Compensation, and Liability
Act of 19

CFR Code of . leral Regulations

CHG CH2M E Hanford Group, Inc.

CLARC Cleanup vels and Risk Calculations

coC contamir t of concern

COPC contamir t of potential concern

CRCIA Columbi .iver comprehensive impact assessment

CRDL contract-  uired detection limit

CSM conceptu site model

DO dissolvec <ygen

DOE U.S. Def ment of Energy

DOE-EM U.S. Der ment of Energy, Office of Environment. Management

DQO data qual objective

DR decision e

DS decision  tement

DST double-sl | tank

DWS drinking  ter standard

Ecology Washing | State Department of Ene y

Eh oxidatior >tential

EIS environn tal impact statement

EMSP Environr ital Management Science Program

EPA US.Env 1 :ntal]l ection Agency

EQM Environr ital Quality Management, ic.

FH Fluor Ha rd, Inc.

FS feasibilit tudy

FY fiscal ye:

GC gas chro1 .ography

HAB - inford visory Board

HEIS - mford vironmental Information System

HFSUWG ~ nford ture Site Uses Working Group

HLW high-leve vaste

HRR high-resc ion resistivity

IC ion chror  ography

ICP inductive _ coupled plasma

IX ion excha~ e

K4 partition « efficient

X
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LLW low-level waste

MCL maximum contaminant level

MDC m m 1 detectable concentration

MS mass spectrometry

N/A not applicable

NABIR Natural and Accelerated Bioremediation Research

NTU nephelometric turbidity unit

ORP U.S. Departme:  of Energy, Office of River Protection

ou operable unit

PFP Plutonium Finishing Plant

PID photo ionizati  detector

PNNL Pacific Northwest National Laboratory

PRG pr¢ minary remediation goal

PSQ principal study question

PUREX ph mium-uranium extraction

QC quality control

RBC risk-based concern

RCRA Resource Conservation and Recovery Act of 1976

REDOX reduction-oxidation

RI remedial invest ition

RL U.S. Department of Energy, Richland Operations Office

ROD Record of Decision

SALDS State-Approved Land Disposal Site

SAP sampling and analysis plan

SIM Soil Inventory I del

SST single-shell tank

STOMP Subsurface Transport Over Multiple hases

TBD to be determined

TBP tributyl p/  ph

TCE tric loroethene

TIC total inorganic carbon

TOC total organic carbon

Tri-Party Hanford Federal Facility Agreement and Consent Order
Agreement

TSD treatment, storage, and disposal

U0, uranium trioxide

UPR unplanned rele:

URP uranium recovery process

WAC Washington Administrative Code

WIDS Waste Information ata System

WMA waste management area

XRD x-ray diffractic




If You Know
Length
inches
inches

feet

yards

miles

Area

sq. inches
sq. feet

sq. yards

sq. miles
acres

Mass (weight)
ounces
pounds

ton

Volume
teaspoons
tablespoons
fluid ounces
cups

pints

quarts
gallons
cubic feet
cubic yards
Temperature
Fahrenheit

Radioactivity

picocuries

\J

Into Metric U
Multiply By

254
2.54
0.305
0914
1.609

6.452
0.093
0.0836
2.6
0.405

28.35
0.454
0.907

5

15
30
0.24
0.47
0.95
3.8
0.028
0.765

s ract 32,
then multipl
by 5/9

37

.TRIC CONY

WMP-28389, Rev

To Get

millimeters
centimeters
meters
meters

kilometers

sq. centimeters
sq. meters

sq. meters

sq. kilometers

hectares

grams
kilograms

metric ton

milliliters
milliliters
milliliters
liters

liters

liters

liters

cubic meters

cubic meters

Celsius

millibecquerel

'SIO CHART
Out of Metric Units

If You Know Multiply By
Length
millimeters 0.039

) centimeters 0.394
meters 3.281
meters 1.094
kilome: 0.621
Area
sq. centimeters 0.155
sq. meters 10.76
sq. meters 1.196
sq. kile  ters 0.4
hectares 2.47
Mass ( ght)
grams 0.035
kilograms 2.205
metric ton 1.102
Volume
milliliters 0.033
liters 2.1
liters 1.057
liters 0.264
cubic meters 35315
cubic meters 1.308
Tempe ure
Celsius multiply by

9/5, then add
32

Radioactivity
millibecquerel 0.027

Xi

To Get

inches
inches
feet
yards

miles

sq. inches
sq. feet
sq. yards
sq. miles

acres

ounces
pounds

ton

fluid ounces
pints

quarts
gallons
cubic feet

cubic yards

Fahrenheit

picocuries
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The data quality ob :tives
scientific method and used t
Data Quality Objectives Prt
defining the criteria that the
samples, where to collect sa

many samples to collect.

By using the DQO process,
making will be appropriate :
committed to data collectio1
The DQO process consists

will be made later in the prc

collection design.

The DQO process ensures t]

However, although the )QC . -ocess is intended to limit redundant or unnecessary activities, it

will not preclude additional ¢*aracterization activities th may be prompted by new information

or technological advances.
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PF ACE

dO) process is a strategic planning appre  h based on the

repare for a sampling da collection activity (Guidance for the

ss [EPA 2000]). The process provit . a systematic procedure for
a collection design should satisfy, including when to collect

les, the tolerable level of decision errors for the study, and how

type, quantity, and quality of environmental data used in decision
the intended application. In addition, resources will not be

forts that do not support ¢ =f iible decision. |
sven steps. The output fr 1 each step influences the choices that

s. The final step of the process involves developing the data

characterization activities 1idress identified data needs.
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Additional data from other nea y wells indicate that concentrations of technetium-99 are higher
below the water table. Data ini :ate that the high-concent1 ion plume may be more extensive
and deeper in the unconfined a ifer than previously thought.

Conceptual groundwater mode indicate that the technetium-99 is likely from some combination
of tank leaks, cribs, trenches, ai.. UPRs. Until the techneti n-99 source(s) is/are better
understood, the probability of : litional technetium-99 cor imination an the extent of the high-
concentration portions of the t¢  netium-99 groundwater p me cannot be evaluated. In
addition, until the vertical and  zral distribution and movement of technetium-99 is better
understood, it is not possible tc  ssess e risk to humans or the environment, nor is it possible to
adequately evaluate remedial a ons.

Complicating the technetium-9 >roblem are other known contaminants that exceed regulatory
limits. In particular, carbon tet...:hloride, TCE, nitrate, and chromium plumes exist below the
T Area. These and the other C™ s identified need to be considered when evaluating
technetium-99 risks and remed  opportunities.
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Figure 1-8. Cr s-Section North of Waste Management Area T.?
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Fig e 1-14. March 2004 Water Table ! p of the T Area.”
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* From Hanford Site Groundwater Monitoring for Fiscal Year 2005, PNNL-15670, Rev. 0 (PNNL 2006).
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etium-99 Concentrations at Well 299-W11-25B.2
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Figure 1-25. Technetium-99 and Nitrate Concentrations Encountered
During Drilling of Well 299-W11-452
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® From Hanford Site Groundwater Monitoring for Fiscal Year 2005, PNNL-1567 Rev. 0 (PNNL 2006).
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000 L treated ($0.30 to $0.80 r 1,000 gal treated). Key cost factors include pre-treatment
requirements, discharge require :nts and resin use, and the regenerant used and its efficiency.

The chemical, geological, and p sical data that are obtained from the vadose zone and
groundwater as a result of the bi holes and wells proposed in this DQO process will provide
adequate baseline information t¢ aake initial remediation decisions. At such time as a final

remediation action is proposed, s likely that additional information specific to the remediation
action will be necessary.

The final planning, nplementat__n, and assessment of groundwater remediation technologies are
considered to be high-cost activi :s.

7-9
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Footnote 3: The EPA has prom
uranium (40 C¢c  of Fe  al
Based on the isotopic distribu
(value rounded down for table)
Uranium Activity Correspondii _
Groundwater, Calculation Brie

Footnote 4: Well 299-W11-27 i:
Investigation Feasibility Study

No other wells in this area exce ~

no Hught to be a contaminan

Footnote 5: Well 299-W11-28 it
Investigation Feasibility Study
No other wells in this area excc
thought to be a contaminant of
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rated a drinking water maximum contaminant level (MCL) of 30 pg/L for total
gulations [CF} 141.66, “National Primary Drinking W Regulations™).

n of uranium on the  anford Site, the 30 pg/L MCL corresponds to 21.2 pCi/L
fass concentration to activity calculation ar¢  cum in Calculation of Total

0 a Maximum Contaminant Level for Uranium of 30 Micrograms per Liter in
100X-CA-V0038, Rev. 0 (dated 2001).

y and was not part of the monitoring network examined in the Remedial
ork Plan for the 200-ZP-1 Operable Unit, DOE/RL-2003-55, Rev. 0 (dated 2004).
"¢ sulfate limits. Unless this cont  nant of concerr  sists in other wells, it is
oncern.

and was not part of the monitoring network examined in the Remedial

k Plan for the 200-ZP-1 Operable Unit, DOE/RL-2003-55. Rev. 0 (dated 2004).
i aldrin limit. Unless this contaminant of concern persistt  othe  :lls, it is not
.
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Target
Constituent Analytical | Frequency of NuTnol::r[' of Minimum | Maximum | Countof | Minimum Maximum Count of Minimum Maximum Target Action tc:‘i:;:\ Minir 0 Maximum
Name Units Detect Samples Result Resuit Detects Detect Detect Nondetects Nondetect Nondetect Level Analytical Method sthod
Units
Dichlorodifluoromethane ng/L 8 10 10 10 10 8 10 10 8240 VOA GCMS 8240 VOA GCMS
Dichloromethyl-benzene pg/L 3 10 10 10 10 3 10 10 8270 SVOA GCMS 8270 SVOA_GCMS
Dieldrin pg/L 34 0.001 0.2 0.001 0.2 34 0.001 0.2 0.00547 pug/l. 18080 PESTPCB GC  |CLP_PESTPCB GCMS
Diethy] arsine pg/L 8 10 10 10 10 8 10 10 8240 VOA_ GCMS 8240 VOA GCMS
Diethylphthalate pg/L 0111111 9 2 10 1 2 10 8 10 10 CLP_SVOA_GCMS 8270 SVOA GCMS
Diethylphthalate pg/L 0.111111 9 2 10 1 2 J 10 8 10 10 CLP SVOA_GCMS CLP_SVOA GCMS
Dihydrosafrole ng/L 3 10 10 10 10 3 10 10 8270 SVOA GCMS 8270 SVOA GCMS
Dimethyl phthalate pg/L 9 10 10 10 10 9 10 | 10 8270 SVOA GCMS 18270 SVOA GCMS
Dimethy! phthalate pg/L 9 10 10 n 10 9 10 | 10 8270 SVOA GCMS  |CLP_SVOA GCMS
Dimethyl phthalate ug/L 9 10 10 10 10 9 10 10 CLP_SVOA GCMS 8270 _SVOA GCMS
Dimethyl phthalate pg/L 9 10 10 10 10 9 10 10 CLP SVOA GCMS CLP _SVOA GCMS
Di-n-butylphthalate pg/L 0.444444 | 9 1 10 4 1 10 5 L 10 10 CLP_SVOA GCMS 8270 SVOA_GCMS
Di-n-butylphthalat~ ug/L r 0.444444 9 1 10 4 1 10 5 10 10 CLP_SVOA GCMS CLP_SVOA GCMS
Di-n-octylphthalate pg/l 9 10 10 10 10 9 10 10 8270 SVOA GCMS 18270 SVOA GCMS
Di-n-octyiphthalate pg/L 9 10 10 | 10 10 9 10 10 8270 SVOA GCMS  |CLP_SVOA GCMS
Di-n-octylphthalate pg/L 9 10 10 10 10 9 10 10 CLP_SVOA _GCMS 8270 SVOA GCMS
Di-n-octylphthalate pg/L B 9 10 10 10 10 9 10 10 CLP_SVOA _GCMS CLP_SVOA_GCMS
Diphenylamine pe/L T 3 10 10 10 10 3 10 10 8270 SVOA_GCMS  |8270_SVOA GCMS
Dodecane pg/L ] 3 10 1.000 10 1.000 3 10 1.000 8270 SVOA GCMS 18270 SVOA_GCMS
Endosulfan ] pg/L, 34 0.001 0.1 0.001 0.1 34 0.001 0.1 8080 PESTPCB GC (8080 PESTPCB GC
Endosulfan | ug/L 34 L 0.001 0.1 0.001 0.1 34 0.001 0.1 8080 PESTPCB GC  |CLP PESTPCB GCMS
Endosulfan I ug/L 34 T 0.001 l 0.2 0.001 0.2 34 0.001 0.2 8080 PESTPCB_GC |CLP PESTPCB GCMS
Endosulfan sulfate pg/L 34 L 0.002 r 0.5 0.002 0.3 34 0.002 0.5 8080 PESTPCB _GC  |8080 PESTPCB GC 1
Endrin pg/l 38 1 0.001 0.2 0.001 0.2 38 0.001 0.2 2 pg/L 8080 PESTPCB GC  |CLP _PESTPCB GCMS
Endrin aldehyde pg/L 31 1 0.002 0.2 0.002 0.2 31 0.002 0.2 pg/L 18080 PESTPCB GC  |8080 PESTPCB_GC
Endrin ketone ng/L 4 0.1 0.2 0.1 0.2 4 0.1 0.2 CLP_PESTPCB_GCMS |CLP PESTPCB_GCMS
Ethy! cvanide pg/L 0.012821 78 0.68 ]( 130 I 0.68 130 77 0.68 130 8260 VOA_GCMS 8260 VOA GCMS
Ethyl methacrylate pg/L 8 10 ] 10 10 10 8 10 10 8240 VOA_GCMS 8240 VOA GCMS
Ethy] methanesulfonate pg/L 3 10 J 10 0 10 3 10 10 8270 SVOA GCMS  |8270 SVOA_ GCMS
Ethylbenzene pg/L 0.03125 96 0.034 L 100 3 L 0.034 100 93 0.034 100 700 pg/L 18010 VOA GC 8240 VOA GCMS
Ethylene oxide ug/l 6 3000 | 3.000 3000 3.000 6 3.000 3.000 8240 VOA_GCMS __ [8240 VOA GCMS |
Ethvlencimine pg/L 3 10 10 10 10 3 10 10 8270 SVOA_GCMS 18270 SVOA GCMS
Europium-152 pCi/L 182 -13 13.3 -13 13.3 182 -13 13.3 200 pCi/L._ |GAMMA GS GAMMA GS
Europium-154 pCi/L 0.016949 295 -21 74 5 =21 74 290 -19.4 74 60 pCi/lL  |GAMMA_GS GAMMA GS
Europium-155 pCi/L 0.013559 295 -11.8 42.2 4 -11.8 42.2 291 -9.98 42.2 533 pCiL  |IGAMMA GS GAMMA GS
Fluoranthene pg/L 9 10 10 mn 10 9 10 10 8270 SVOA GCMS 18270 SVOA GCMS
Fluoranthene ng/L 9 10 10 10 10 9 10 10 8270 SVOA GCMS  |CLP _SVOA_GCMS
Fluoranthene pg/L 9 10 10 10 10 9 10 10 CLP_SVOA _GCMS 8270 SVOA_GCMS
Fluoranthene pe/l 9 10 10 10 10 9 10 10 CLP_SVOA_GCMS CLP_SVOA GCMS
Fluorene pg/L 6 10 10 | | 10 10 6 10 10 CLP_SVOA_GCMS CLP_SVOA_GCMS
Fluoride ug/L 0.994565 552 100 10.500 I 549 100 10.500 3 500 500 960 pg/L  [D4327 ANIONS IC  (300.0 ANIONS IC
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Target
Constituent Analytical | Frequency of NuTnOII::- of Minimum | Maximum | Count of | Minimum Maximum Count of Minimum Maximum Target Action ALcet‘i,(;r Minimum Maximum
1 e Units Detect Samples Result Result Detects Detect Detect Nondetects Nondetect Nondetect Level Analytical Method ethod
Units
N-nitrosodi-n-dipropylar:~~ ug/lL 9 10 10 10 10 o 10 10 CLP_SVOA _GCMS CLP_SVOA_GCMS
N-nitrosodiphenylamine pe/L 6 10 10 10 10 6 10 10 CLP SVOA_GCMS CLP_SVOA_GCMS
N-nitrosomethylethylamine ug/L 3 10 10 10 10 3 10 10 8270 SVOA _GCMS 8270 SVOA_GCMS
N-nitrosomethylvinylamine ug/L 3 10 10 10 10 3 10 10 8270 _SVOA_GCMS 8270 SVOA GCMS
N-nitrosomorpholine pg/L 3 10 10 10 10 3 10 10 8270 SVOA GCMS (8270 SVOA GCMS
N-nitroso-N-methylurethane pg/L 3 10 10 10 10 3 10 10 8270 SVOA GCMS 8270 SVOA GCMS
N-nitrosonomicotine | e 3 1 1o 10 10 10 3 10 10 8270 SVOA_GCMS _ [8270_SVOA_GCMS
N-nitrosopiperidine pg/L | 3 10 10 10 10 3 10 10 8270 SVOA_GCMS 8270 SVOA_GCMS
O O O-triethyl phosphorothioate ug/L 3 10 10 10 10 3 10 10 8270 SVOA GCMS 8270 SVOA GCMS
jop ~'ene ug/L 16 5 10 5 10 16 5 16 I 8240 VOA GCMS 8240 VOA GCMS
Organic ug/L 1 2 100 100 2 100 100 UNKNOWN _ORG UNKNOWN _ORG
Osmium pg/L 4 300 300 300 300 4 300 300 60" METALS ICP 6010 METALS_ICP
o-toluidine hydrochloride ug/L 3 10 10 10 10 3 10 10 8270 SVOA GCMS  |8270 SVOA GCMS
o-xylene pg/L 1 0.12 0.12 0.12 0.12 1 0.12 0.12 8260 VOA GCMS 8260 VOA GCMS
p-benzoquinone ug/L 3 10 1 10 Jﬁ 10 10 3 10 10 8270 SVOA_GCMS 18270 SVOA GCMS
ip-dimethvlaminoazobenzene pg/L 3 10 | 10 10 10 3 10 10 | 8270 SVOA_ GCMS 8270 SVOA_GCMS
Pentachlorobenzene pg/L 7 10 10 10 10 7 10 10 8270 SVOA_GCMS 8270 SVOA_GCMS
Pentachloroethane ug/L 8 10 10 10 10 8 10 10 8240 VOA_GCMS 8240 VOA GCMS
Pentachloronitrober~~-2 (PCNB) ug/L 3 10 10 10 10 3 10 10 8270 SVOA _GCMS  [8270_SVOA_GCMS
Pentachlorophenol | pg/l 37 0.58 100 0.58 100 37 0.58 100 1 pug/l. 18270 SVOA GCMS 8040 PHENOLIC GC
PERCHLORATE_IC_HIPERCHLORATE IC_HI
Perchlorate pg/L 0.142857 21 300 500 3 300 500 18 500 500 ST ST
Perchlorate anion pg/L 2 5.000 5.000 5.000 5.000 2 5.000 5.000 300.0 ANIONS IC 300.0_ANIONS IC
l ~ [UNKNOWN_PHYSICA
H pH Units ] 749 5.7 10.25 749 5.7 10.25 6.5 pH Units |L 9040 PH
| ~ |[UNKNOWN_PHYSICA
pH pH Units ] 749 5.7 10.25 749 | 5.7 10.25 8.5 pH Units |L 9040 PH
Phenacetin ug/L j 3 L 10 10 10 10 3 10 10 8270 SVOA GCMS (8270 SVOA GCMS
Phenanthrene pg/L 6 jL 10 10 10 10 6 10 10 CLP_SVOA GCMS CLP_SVOA_GCMS
Phenylenediamine pg/L 3 | 10 10 10 10 3 10 10 8270 SVOA _GCMS  |8270_SVOA GCMS
Phosphate | ug/l 0.013889 144 22 1,000 2 22 1.000 142 22 1.000 pg/L  1300.0 ANIONS IC 300.0_ANIONS_IC !
Phosphorus pg/L 1 3 ’ 38.5 40.9 3 38.5 40.9 365.2 PHOSPHATE 365.1 PHOSPHATE l
Phosphorus pg/L 1 3 j} 385 40.9 3 38.5 40.9 365.2 PHOSPHATE  (365.4 PHOSPHATE l
Phthalic acid esters pg/L 3 10 10 10 10 3 10 10 8270 SVOA_GCMS  |8270_SVOA_GCMS J
[Ples~=*1m pCi/lL 1 7 110 220 7 110 220 UST RAD _CNT LSC |UST RAD CNT LSC
Plutonium-238 pCi/L 0.264151 53 -0.014 0.0264 14 -0.014 0.0264 39 -0.014 0.021 1.2 pCi/L _ IPUISO IE AEA PUISO IE AEA
Plutonium-~239/240 pCi/L 0.283019 53 -0.nn7 0.0953 15 -0.007 0.0953 38 -0.007 0.028 1.2 pCi/L_ |[PUISO IE AEA PUISO _IE _AEA
Potassium ug/L 0.993007 572 [ 1.420 15.200 568 1.420 15.200 4 1.420 2.640 6010 METALS ICP 6010 METALS ICP
Potassium-40 pCi/L 0.093863 277 -310 442 26 -310 442 251 -310 262 800 pCi/lL _ |GAMMA GS GAMMA_GS
Pronamide 1 el 3 10 10 10 10 3 10 10 8270 SVOA_GCMS 8270 SVOA_GCMS
Protactinium-231 pCi/L 2 -24.1 -14.5 -24.1 -14.5 2 -24.1 -14.5 15 pCi'lL  IGAMMA GS GAMMA GS
Pyrene g/l 6 10 10 10 10 6 10 10 CLP_SVOA _GCMS CLP_SVOA_GCMS
Pyridine T pg/L 8 500 500 500 500 8 500 500 8240 VOA_GCMS 8240 VOA GCMS













WMP-28389, Rev. 0

This page intentionally left blank.

Distr-2






