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DE-AI07-021D14307
A000

Funds-Out Interagency Agreement General Provisions/Requirements
Department of Energy Interagency Agreement

Incurrence of Costs. The recipient/performing agency Is not authorized to expend or commit

funds in excess of the amount obligated, It is anticipated that the funds provided by this

Agreement will be insufficient to complete the entire five-year work requirements, the written
approval of the DOE Contracting Officer must be obtained prior to the incurrence of costs in
excess of the amount provided.

Delivery Requirements (if any) : The Agreement statement of work (SOW) Attachment 2
defines the deliverables 1o be submitted.

. Reporting Requirements. If checked X _ technical reports shall be submitted to DOE, which

documents and summarizes all of the work completed under this Agresment. Reports shall
be emailed to the DOE Contract Administrator (Face page, Block 1b) and ___ DOE Program
Manager (Block 11). If checked, ___ one copy of research reports or formal publications
should also be emailed to the DOE Office of Science & Technical Information (OST1) Energy

Link (E-link) at hito:/www.osti.gov/elink.

;\ﬁdditlonal reporting requirements to be submitted to the Contract Administrator and Program
anager:

Description of Deliverables . Frequency Email

Technical Progress Report Quarterly Face page, Blocks 1b and 11

NOTE: Reference agreement Attachment 1 for additional report requirements and
information. :

. Patents and Technical Data. Disposition of rights to inventions made in any contract, grant or

cooperative agresment under this Agreement with any small business firm or domestic
nonprofit organization will be in accordance with 35 U.S.C, 200-212. In all other contracts,
grants or cooperative agreements under this Agreement, the performing agency shall
coordinate the disposition of rights in inventions with the OOE Patent Counsei.

. Issue Resclution. Unless otherwise indicated below, It is expected that programmatic

guidance will be handled through discussions between the staff of the Performing Agency
Program Director/Technical Contact listed in the Face page, Block 2¢ and the DOE Program
Manger, Face page Block 11. Any administrative issues including billing questions,
unresolved items or issues requiring a formal change to this Agreement shall be addressed
to the DOE Contracting Officer, Face page, Block 12.

. Temmination. DOE may terminate this Agreement upon 30 days written notice of such

termination addressed to the performing agency. In the event of such termination the
performing agency shall be reimbursed, to the extent permitted, for obligations actually
incurred to the effective date of the termination and for commitments extending beyond the
effective date of termination to a date not later than the date upon which the Agreement
would have expired if not terminated under this paragraph, which the performing agency, in
the exercise of due diligence, is unable to cancel. Payments under this Agreement, including
payments under this article shall not exceed the amount(s) committed under this Agreement.
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Funds-Out Interagency Agreement General Provisions/Requirements
Department of Energy Interagency Agreement

7. FEinancing.

8.

a. DOE authorized the Performing Agency to expend funds in adherence to the requested '

work and/or deliverables cited herein. DOE's preferred method for reimbursing the
Performing Agency is via the Intra-govermmental Payment and Collection System (IPAC).
Each IPAC charge must clearly make reference to DOE's |A No. Cited in block 3.a. and
must be supported with the appropriate documents cited in Paragraph 3. above. If IPAC
is not a satisfactory billing method, a mutually agreeabls alternative should be negotiated
before acceptance of this Agreement.

. When applicable, vouchers for payments will be submitted on the agreed upon form.

. When applicable, any funds advanced which are expected to remain beyond the original

period of performance for a project which is incomplete, or for which there Is an increased
scope of work, will remain available to the Performing Agency if the Agreement is
amended by the DOE to extend the period of performance for the work beyond the
original completion date. Request for such time extensions should be made to the DOE
by the Performing Agency at least 30 days prior to the end of the performance period.

. When applicable, any funds advanced for a continuing project remain available for the

entire performance period of the project, unless there is a date specified as a required
completion date after which no further funds shall be expended.

Other Provisions.
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Interagency Agreement No. DE-AI07-021D14307

Modification A00O
Attachment 1
U.8. Geological Survey INEEL Project Office FY 2002 Task Plan :

Water Resources Division :
Idaho National Engineering and Environmental Laboratory
. MS 1160, P.O. Box 2230
Idaho Falls, Idaho 83403-2230
February 4, 2002

Mr. Richard Kauffman

U.S. Department of Energy-

Idaho Operations Office, MS 1146

850 Energy Drive
Idaho Falls, ID 83402

Subject: .USGS Task Plan for work to be accomplished in fiscal year 2002 under Contract
Number DE-A107-02ID14307

Dear Mr Kauffman:

Enclosed is the draft USGS INEEL Project Office Task Plan for fiscal year 2002, including a
detailed breakdown of program costs for the fiscal year. This Task Plan defines the goals and
funding levels for work that will be conducted by the U.S. Geological Survey’s INEEL Project '
Office through Contract Number DE-A107-021ID14307 in FY 2002 and provides funding estimates
for the years 2003-2007.

This task plan includes work elements associated with two flood-hazard studies for the Big Lost
River funded by DOE through Mods A011, A012, and A013 to the FY 2000 Task Plan. Work
began on these studies in FY 2000 and will be completed during the current fiscal year. Also
included is a proposal for conducting tracer tests in the Big Lost River and spreading areas near the

. RWMC. This proposal was partially funded through Mod A010 to the FY 2000 Task Plan to
- purchase tracers in FY 2000 for the test. These tracers are available to conduct the test if

streamflow is sufficient. Paleomagnetic studies on INEEL cores are included in the FY 2002 Task
Plan to evaluate stratigraphic and structural controls on ground-water flow. We believe that the
paleomagnetism proposal is extremely important in our continuing effort to characterize flow and
contaminant transport. The Task Plan does not include funding already provided through FY 2000
and 2001 modifications to the agreement for I-129 analyses and fiood hazard study.

I hope this information meets your needs. If additional information is needed, please call at your

. convenience,

With best regards,

ot

Joseph P, Rousseau
Supervisory Hydrologist
Enclosures .
cc:  F.O, Alexander, DOE-ID, MS 1240
CXR. Nichols, DOE-ID, MS 1203
JN. Perry, DOE-ID, MS 1101

K.L Twitchell, DOE-ID, MS 1221
District Chief, USGS, Baiss, ID
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Interagency Agreement No. DE-AI07-021D14307 °

Modification No. A00O
- U.S. Geological Survey INEEL Project Office 2002 Task Plan
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Interagency Agreement No. DE-AI07-02ID14307 °

Modification No. A0GO
U.S. Geological Survey INEEL Project Office 2002 Task Plan

TASK PLAN -- 2002 FISCAL YEAR

U.S. GEOLOGICAL SURVEY GEOHYDROLOGIC STUDIES
BACKGROUND AND OBJECTIVES

The Snake River Plain aquifer of southeastern Idaho, a part of which underlies the Idaho National
Engineering and Environmental Laboratory (INEEL), is an important resource to both the State of Idaho and
the U.S. Department of Energy (DOE). The entire water supply for the INEEL -including drinking water-is -
obtained from the Snake River Plain aquifer. At the INEEL, the aquifer is part of an extensive
gechydrologic system that also includes a thick overlying unsaturated zone, perched ground-water zones,
and ephemeral streams, playas, and water-diversion areas.

In places, the Snake River Plain aquifer, unsaturated zone, and perched ground-water zones contain
substantial amounts of low-level radicactive- and chemical-aquecus wastes generated by activities at the
INEEL. From 1952 to 1984, aqueous wastes were either injected directly into the aquifer through disposal
wells or discharged to infiltration ponds. Routine effluent discharge to the last remaining wastewater
disposal well was discontinued in February 1984 fallowing construction of a percolation pond although the
well was still used in emergency situations from 1984 to 1986.

Ponded wastewater infiltrates the soil and underlying rock units and eventually percolates downward to the
aquifer. Perched ground-water zones have formed in places where the downward movement of wastewater
is impeded because of a decrease in vertical hydraulic conductivity. As wastewater reaches the aquifer, it
moves downgradient toward the southern boundary of the INEEL. -
Because of contimued concern about water pollution and data needs derived from the INEEL Site-wide

Ground-Water Monitoring Plan and the Environmental Restoration Program, an extensive netwark for
collecting geohydralogic, hydraulic, geochemical, and radiochemical data bas been designed and

_ implemented by the U.S. Gealogical Survey (USGS) in cooperation with the DOE Idaho Opa'utim.n O@lice.
“The data are used in interpretive studies to describe the temporal and spatial distribution of the radioactive-

and chemical-waste solutes and to define and describe the processes that control their concentration and
migration rates. These processes include dispersion, adsorption, dilution, radioactive decay, and chemical
reactions. This information is an integral part of a comprebeasive asscssmeat of ground-water and water-
quality conditions at the INEEL and is used by the DOE and its contractors, Region 10 of the U.S.
Environmeatul Protection Agency, and the State of Idaho. .

Respansibility for the regional component of ground-water monitoring conducted under the INEEL Site-
wide Ground-Water Monitaring Plan resides with the USGS. The plan uses a subset of wells from the

* existing regional observation well network maintained and sampled by the USGS, and includes

recommendations for several new wells. The regional wells selected for inchusion in the plan provide a
connection between the area-specific monitoring networks and offer mpplcm:nmrymomta'inzsuppa'tfa'
area-specific wells. Many of these USGS wells have a long data-acquisition history, permitting recognition
and tracking of long-term trends. The wells generally obtain water from open aquifer intervals of 50 to 200
fect. The long open intervals offer the possibility of detecting contaminants that might be missed by wells
with shorter open intervals,

The principal objectives of the monitaring networks and interpretive studies are to provide detailed
descriptions of the effects of waste disposal on the quality of ground water contained in the Snake River
Plain aquifer and to define the capacity of the geohydrologic system to accept and assimilate the wastes.
Geologic and hydrologic complexities of the aquifer at the INEEL require a continuing data-collection
program in order to provide a detailed description of the migration of radioactive and chemical solutes in the

JF3 7

L



>

Interagency Agresment No. DE-AI1(7-02ID14307

Modffication No. A0OQ
U.S. Geological Survey INEEL Project Office 2002 Task Plan

subsurface. Additionally, INEEL operational activities and the disposal of wastes to the environment are
contimally changing and require frequent monitoring and interpretation of their effects on the Snake River
Plain aquifer. The monitoring networks and studies also provide the baseline data that will be needed to
suppart future gechydrologic research designed to resolve problems concerning the migration and
disposition of radioactive and chemical wastes. Interpretive reports are prepared and released to document
the findings of the research. Recently, the USGS opened the National Water Information System (NWIS)
web site to the public. This system permits public electronic access and retrieval of USGS water data,
including INEEL. The address is http.//water.usgs gov/nawis/,

USGS mﬁnmcmEELma\mnaMewtthOBmdmwmwdevdopmdmamfmﬂon
to advise, and to collect additional data on a wide array of geohydrologic problems, including waste
disposal, waste migration, site remediation, well rehabilitation, water supply, flood control, streamflow, and
pond-water infiltration. The USGS is coordinating closely with DOE contractors to insure against any
duplication of effort while maximizing the integration of information,

The USGS program at the INEEL is dynamic and of a contiming and long-term nature. This program has
three major components: () Geohydrologic Studies; (I) Environmental Restoration Program Suppart; and
() Special Hydrologic Studies. Fiscal-year 2002 work elements of these components are described in the
following sections. INEEL Project deliverables and milestones for FY2002 are described in table 1. Table 2
is a compilation of reparts that were submitted to DOE far cooperator review ar were processed faor
distribution after submittal to DOE during FY2001. Table 3 is a compilation of reports that are planned for
release during FY2002 contingent upon completion of repart processing steps 6 through 10 following
cooperator review (step 5). See description of repart processing steps below.

Note: Themmn'imlcodsusedtodsignatemesnmaafabuﬁmﬂarmpmmtahlml and 2 are as follows.
These codes are shown in parentheses () following an abbreviated title of the report.

0. Draft report not yet begun. 5. Responses to cooperator and editarial reviews.
1. Preparation of the draft report. 7. Submittal for USGS Director's approval.

2. Supervisory review and responses. . 8. Response to comments from approval process,
3. Colleague technical reviews. P. Preparation for printing.

K. Response to technical reviews. 10. Report distribution.

5. Simultaneous submittals to DOE and USGS for
Looperator and editorial reviews.

JF3 8
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Modification No. A00O
U.S. Geological Survey INEEL Project Office 2002 Task Plan

Table 1: U.S. Geological Survey INEEL Project Deliverables and Milestones for FY 2002

Investigations by
Category

Deliverable

Reports to Department of Energy describing progress on
deliverahle milestones

Milestone
Date FY 01

Milestone
Date FY 02

%

Quarterly, 30
days after end
of quarter

»

L GEOHYDROLOGIC STUDIES

A. Hydrologic
Monitaring

INEEL water-quality sampling, first quarter, FY 02

(Multiple analytes from approximately 105 ground-water
and surface-water sites)

Oct 31, 2001

INEEL water-quality sampling, third quarter, FY 02

(Multiple analytes from approximately 94 groond-water and
surface-water sites)

Apr 30, 2002

INEEL water-quality sampling, fourth quarter, FY 02
(Multiple analytes from approximately 73 gmmd-waza- ad
surface-water sites)

Jul 30, 2002

More than 800 measorements of water levels in
approximately 200 wells and numeroos shallow anger
holes, with continuous recorders on selected wells,

Ongoing

Historical and statistical analysis of the existing USGS
hydrologic network for monitoring water-quality and wates-
levels in the Snake River Plain aquifer at the INEEL. Also,
see reports H-1 and H-2,

Ongoing -

Analysis of contaminant migration. Also, see repart H4.

Sep 30, 2002

‘B. Recharge

Well security upgrades.
Assesgment of recharge from channel losses and from areal
precipitation. Also, see Table 2 report 20. :

Ongoing

C. Framework

Drilling of a carehole at EBR-1 to a depth of approximately

. lzwnwwnmmﬂyaphicmdmmdmudsm

ground-water flow.

Jun 2002

Deepening of USGS-128 narth of the Central Facilities
Area landfill to evaluate stratigraphic and structoral
controls on ground-water flow.

Aug 2002

Cmmofupmtwocaeholusouthole’l‘ECto

evaluate the distribution of units 1 and 2, to characterize

unsaturated-zone interbeds, and to suppart INEEL in

;J:anctuimim of iodine-129 distribution in the H-1
terbed.

Nov 2002

Study of vent carridors and their influence on preferential
flow in the Snake River Plain aquifer. Collaborative effort
with Idaho State University. Master's Thesis. Also, see
Table 2report 22, ¢

Ongoing

Paleomagnetic, chemical, and stratigraphic swdies of new
basalt cares. Collaborative effart with Idaho State
University, Master's Thesis.

Ongoing

JF3 9
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U.S. Geological Survey INEEL Project Office 2002 Task Plan

Investigations by
Category

Deliverable

Milestone
Date FY 01

Milestone
Date FY 02

C. Pramewark —
Contmued

Characterization of sediment in the Big Lost Trough.
Collaborative effort with Idaho State University, Master's
Thesis.

Ongoing

Characterization of basalt geochemistry from selected cores
between INTEC and RWMC. Collaborative effort with
Idaho State University, Master's Thesis.

Ongoing

Development of GIS coverages of stratigraphic and
| hydrogeologic data. Also, see reports H-8, B-9, H-10.

Ongoing

Development of an interactive web page showing selected
Gis es and data for 333 wells.

Ougaing

Characterization of paleomagnetic properties of INEEL
cores to evalnate stratigraphic and stroctoral controls on
d-water flow at the INEEL

D. Water-Rock

Dec 2002

Development of reaction-path models of ground-water
chemistry in ribotary valleys that recharge the Snake River
Plain aquifer at the INEEL. Collaborative effart with Idaho
State University. Also, see reports H-3 and H-15.

Ongoing

Development of a conceptual model that integrates the
thermodynamic conditicns and mixing at the INEEL. Also,
see repart H-16.

Ongaing

Development of a local metecric water line using stable
| hydrogen and oxygen isotope data. Also, see report H-17.

Sep 2002~

Development of a combined reaction path/mixing model
vsing NETPATH or other geochemical toals to describe the

impacts of waste disposal on the geochemistry of water at
_and downgradient from the INEEL. :

'B. Hydranlic

Ongoing

Developnmtofdnﬂhxmdﬁeld—ludngmuhodologyfu
coring and in-sitn determination of the hydraulic properties

of the sedimentary interbeds. Also, see reports H-5 and H-6.

Ongoing

F. Calibration of
Numerical Models

Development of a conceptual model of flow in the Snake
River Plain aquifer at the INEEL. Also, see report H-7.

Dec 2000 Jan 2002

Development of steady-state flow models of flow in the
gnahRivePhhaqﬁfuathem..Aho.nermH-

Mar 2001 May 2002

Development of transient flow models of flow in the Snake
River Plain aquifer at the INEEL. Also, see repart H-9.

Sep 2001 Dec 2002

Development of contaminant transport models of flow in
the Snake River Plain aquifer at the INEEL. Also, see
report H-10.

Jun 2002 FY 2003

Evaluation of the internal consistency of flow and transpost
models vsing independent lines of evidence, including
tempertature, trace elements, and whole-water chemistry.
Also, see report H-11. :

Mar 2003 FY 2003

G. Data Bases

Maintenance of local and national USGS water-level,
water-quality, and streamflow databases.

Ongoing

Development of a local USGS database for archiving of
selected contractor, and State-Oversight Program water-

level and water-quality data.

Ongoing
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Modification No. A000
U.S. Geological Survey INEEL Project Office 2002 Task Plan

Investigations by Milestone | Milestone
Category Deliverable Date FY 01 | Date FY 02
G. Data Bases - Distribute data to site contractors, governmental agencies, As required
Continved universities, and the general public as requested.
H Reports 1. Histarical development of the U.S. Gealogical Survey | Cooperator Cooperator
hydrologic monitoring program and ancillary activities | review, Aug | review, Nov
at the Idaho National Engineering and Environmental | 2001 2001
| Labaratary, Idaho (3)
2. Repart - Bvaluation of the USGS hydrologic Cooperator Cooperator
monitoring and drilling programs at the INEEL (pbase | review, Aug review, FY
2). Geo-statistical and time-series evalvation of water- | 2001 2003
' ._Wﬂ.;n.&_m;& data. (0)
3. Report - Geochemistry of the Littie Lost River Cooperator Cooperatar
drainage system (3) review, Sep review, Dec
2001 2001
4. Repart - 1994 post audit of background concentrations | Cooperator Cooperator
0f 1-129 in ground and surface water, eastern Saake review Mar revisw, Mar
River Plain, Idaho, 1992 (3) 2001 2002
5. Repart- A recommended drilling methodology for Cooperator Cooperator
coring sedimentary interbeds near the RWMC (1) review, Feb | review, May
2001 2002
6. Repart - second in sexies of hydraulic property Ongoing Cooperator
measurements of-interbed materials (1) review, Sep
2002 :
7. Repart - 3-D conceptoal model of flow in the Snake | Cooperator Cooperatar
River Plain aquifer at and near the INEEL (4) review, Dec | review, Jan
- . 2000 2002
8. Report - Steady-state flow model of INEEL sobregion | Cooperator | Cooperator
4)) review, Mar | review, May
2001
9. Repart - Transient flow model of INEEL subregion (0) | Cooperatar Cooperatar
review, Sep review, Dec
2001 2002
10. Repart - Transpart model of INEEL subregion (0) -} Cooperator Cooperator
. review, Jun review, FY
2002 2003
11. Report - Evaluation of the internal consistency of flow | Cooperator | Cooperatar
and transport models using independent lines of review, Mar | review, FY
evidence (0) 2003 2003
12, Report - Radiochemical and chemical constituents Not in 2001 Cooperatar
from selected sites from the southern boondary of the | Task Plan revisw, Sep
INEEL to Hagerman, 2001 (1) 2002
13. Report - Evaluation of flood flow characteristics of Cooperator Cooperator
bedrock constrictions in the Big Lost River review, Jun review, Dec
downstream of the INEEL diversion (1) 2001 2001
14, Repart —Evaluation of the effects of travel time and Cooperatar Cooperator
channe! infiltration losses from tributary sub-basins on | review, Nov | review, Dec
flood flows of the Big Lost River (1) 2001 2001
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the Idaho District annual report

Investigations by Deliverable Milestone | Milestone
Category Date FY 01 | Date FY 02

H Reparts — 15. Repart ~ Geochemistry of the Birch Creek drainage Cooperatar

Continoed basin, Idaho (1) %ﬂ. Jun
16. Report — Conceptoal mixing model of the Snake River Cooperatar
Plain aquifer in the western part of the Idabo National review, Sep

Engineering and Environmental Labaratory, Jdaho (1) 2002
17. Report — Development of a local metearic water line Cooperator
for southeastern Idaho and western Wyoming (1) %ew. Sep
18. Report — Paleomagnetic data from selected coreholes Cooperatar
© review, Nov

2002
- 19. Report - Tritium in flow from selected springs that Cooperatar
discharge to the Snaks River, Twin Falls-Hagerman review, Jan

area, Idaho, 1994-1999 (S) 2002

IL ENVIRONMENTAL RESTORATION PROGRAM SUPPORT

A. Federal Facilities | Construction of USGS INEEL Project home page on the Ongoing
Agreement and internet
Conseat Order | Routine operation of the INEEL core library As required

ing of bareholes and wells As required
B. RWMC Studies Characterization of the hydranlic properties of the Ongaing
sedimentary interbeds, including development of laboratory
and in sity testing methodalogies, development of coring
tedmiques, and drilling of test boreholes, See reparts H-5,
Mnluple-m stody in the INEEL spreading areas and Big Contingeat on
Lost River to evaluate sources of vadose-zone water at the funding and
RWMC. (Mod A010-funding for tracer pocumnmt. See runoff
attached proposal —- ATT. B).) availability in
the Big Lost
. _ ' River
C. Well rchabilitation | Ropair and maintenance of USGS wells to comply with Oagoing
INEEL environmental and physical security requirements.

D. Interim Risk Independent technical review of the Interim Risk Cooperator/cal | To be released
Assessment Assessment Analysis for the Radioactive Waste league review, | asan
Analysis-WAG-7 | Management Complex, WAG-7 13&14 Operable Units. Nov 2000 Administrative
13&14 OU (See Table 2, Repart 17) Repart, FY

2002
ITL. SPECIAL HYDROLOGIC STUDIES

A. Magic Valley Magic Valley water-quality sample collection — Samples Aug 2002

waler quality fram appmxmmdy 18 wells and springs. Also, see repart
H-12,

B. Big Lost River Operation afstrc.am gaging-stations on the Big Lost River, Ongoing, real-

gaging stations provision for real-time streamflow data. Data presented in time data as

requircd
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Investigations by Deliverable Milestone Milestone
Category Date FY 01 | Date FY 02
C. Flood hazards Study to evalvate the flood flow characteristics of bedrock | Jun 2001 Dec 2001
constrictions in the Big Lost River, Funded throogh Mod
A011. See repart H-13. (Mods A011 and AD13)
Study to evaluate the effects of travel time and channel Nov 2001 Dec 2001
mfiltration losses from tributary snb-basins on the flood
h of the Big Lost River at Arco. See repart H-14,
(Mod A012)
D. Tracer stodies See ATT B — Spreading Area tracer test (o be funded Contingent on
through a separate modification to the agreement. availability of
streamflow
E. Special INEEL Miscellaneous special studies and reviews requested by As required
stodies DOE and contractors (See summary of FY 2001 activities

and projected FY 2002 activities, Table 4)
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U.S. Geological Survey INEEL Project Office 2002 Task Plan

Table 3: U.S. Geological Survey INEEL Project reports planned for publication, Fiscal Year
2002, '

Investigations Reports Planned for Release during FY 2002
by Category
Reports 1. 3-D conceptual model of flow in the Snake River Plain aquifer at and
near the INEEL (4)

2. Independent technical review of the Interim Risk Assessment
Analysis for the RWMC, Waste Area Group 7 -13 & 14 Operable
Units (USGS administrative report) (6)

3. Arecommended drilling methodology for coring sedimentary
interbeds near the RWMC (1)

4. Age of ground water at the INEEL: results from CFC’s,
tritium/helium-3, sulfur bexafluoride, and other environmental
tracers (6)

E 5. Rapid transport of a naphthalene sulfonate tracer in the unsaturated

: and saturated zones near the Big Lost River flood control areas at the

INEEL (9)

Steady-state flow model of the INEEL subregion (1)

Transient flow model of the INEEL subregion (0)

Historical development of the U.S. Geological Survey hydrologic

monitoring program and ancillary activities at the Idaho National

Engineering and Environmental Laboratory, Idaho (3)

9. Radiochemical and chemical constituents from selected sites from
the southern boundary of the INEEL to Hagerman, 2000 (9)

10. 1994 post audit of background concentrations of I-129 in ground and
surface water, eastern Snake River Plain, Idaho, 1992 (3)

11. Geochemistry of the Little Lost River drainage system (3)

12. Geochemistry of the Birch Creek drainage basin, Idaho (1)

13. Conceptual mixing model of the Snake River Plain aquifer in the
western part of the Idaho National Engineering and Eavironmental
Laboratory, Idaho (1)

14. Physical characteristics of vent corridors (9)

15. Ages and accumulation rates of subsurface basalt flows (9)

16. Evaluation of flood flow characteristics of bedrock constrictions in
the Big Lost River downstream of the INEEL diversion (1)

17. Evaluation of the effects of travel time and channel infiltration losses
from tributary sub-basins on flood flows of the Big Lost River (1)

ad bl
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H. GEOHYDROLOGIC STUDIES

Horizontal and vertical migration of solutes in the subsurface, and the resultant dispersion, dilution, sarption, and
radioactive decay are a result of complex physical and chemical processes that need to be evaluated. Stresses on the
geabydrologic system must be evaluated and monitored to adequately describe the variation in processes and to
estimate the sensitivity of waste migration to natural conditions. Most data-collection activities are described in item A,
bydrologic monitoring,

Beginning in 1988, a comprehensive long-range study was begun to update the groond-water flow and solute-
transport models that were constructed in the early 1970's. Previoos models were constructed using several generalizing
assumptions that are now being quantified on the basis of data that were collected from the late 1970's to the mid
1990's. These assumptions include (1) the amount and timing of potential recharge to the aquifer from the infiltration of
streamflow, (2) the geologic framewark of the Snake River Plain aquifer, (3) the hydranlic characteristics of the
aquifer, and (4) the geochemical processes. Better definition of these four assumptions is needed to provide a mare
accurate representation of the processes that take place in the aquifer and their impact ou the distribution and migration
of radicactive aud ciemical wastes in the aquifer. Items B through B are the tasks that are being performed to update
the model 80 that mare reliable and technically defensible predictions can be made of the future impacts of past waste
disposal at the INEEL. A draft conceptual model of flow has beea written and technically reviewed. Revisions to the
dmftareinprom.Aansimlmoddhuheenmuuaedmdamsimt-ﬂowmodalismmdy
being constructed as part of the integration of items B through E.

A. Hydrologic Monltoring

During FY 2002, data will be collected to describe the hydrologic and geochemical conditions and to evaluate effects
of waste disposal and other activities at the INEEL on the geohydrologic system. Much of the data will be used to
prepare interpretive reparts. Receatly, the USGS opened the NWIS web system to the public. This system permits
public electronic access and retrieval of USGS water data, including INEEL ground water and water quality data. The
Woebsite address is hUpJ//waler.usgs. gov/nwis/. The following data will be callected in 2002: : ‘

1. About 272 water samples will be collected from approximately 170 deep and shallow wells and analyzed
for selected chemical and radiochemical constituents to aid in the definition of contaminant plumes and
water chemistry. Most water samples will be analyzed by the DOE's Radialogical and Environmental
Scieaces Laboratory (RESL), or by the USGS's National Water Quality Laboratory (NWQL) in Deaver,
Colarado. .

If flow occurs in the Big Lost River and other selected streams, water samples periodically will be
collected and submitted to the labaratory for radionuclide and chemical analyses to determine the effect that
flow has on the chemistry of ground water beneath the INEEL.

2. About 800 depth-to-water measuraments in approximately 200 wells and numerous anger holes will be
made during FY 2002 to denote changes in storage and hydravlic gradient in the Saake River Plain aquifer
and perched-water systems. Operation of about five coutinuous recorders will detect short-term water-level
fluctoations and identify recharge events.

3. About 350 suites of peophysical logs for wells and borchales have been interpreted to assist in the
definition of the lithologic and bydrologic character of the basaltic rocks and interbedded sediment. Other

geophysical Jogs will be callected and interpreted as new wells are drilled as part of the Envircnmental
Restoration Program.

4. Drilling equipment was upgraded in FY1998 with the acquisition of a Christensen CS-1500 truck-mounted
coring rig and a Sullair 900-CFM, 350-PSI air compressar. The drill rig was successfully field tested during
late FY1998 with the drilling of two geotechnical care holes through the 110-foot sedimentary interbed at
an unsaturated-zone research site south of the RWMC. Additional corehales were completed to evaluate
interbed hydraulic properties at the uftsaturated-zone research site. These coreholes also are supporting
specialized geophysical investigations including the cross-hole radar tomography study being conducted by
the USGS Gealogic Division's Branch of Geophysics nnder separate contract. Interbed cores will be
collected from all geotechnical holes drilled by the USGS as part of the study to develop a regional
regression model relating grain size to interbed samrated and onsaturated hydrologic properties,

14

JF3 17



Interagency Agreement No. DE-AI07-02ID 14307
Modification No. A00O
U.S. Geological Survey INEEL Project Office 2002 Task Plan

The INEEL Groundwater Monitoring Plan developed by the DOE identified 13 sites az which wells or well
clusters were needed to more thoronghly document regional ground-water conditions at the INEEL, to test
various modeling hypotheses, and to determine the presence or absence of vertical hydranlic head
components in the Snake River Plain aquifer beneath the INBEL. The number of wells campleted annually
will depead on the cost of specific installations and on other priarities, The priority list for these wells
presently includes a cluster at EBR-1 (one drilled in FY 1998 by LMITCO) and a cluster near the TRA.
Two wells had been drilled by 1995, one well cluster was campleted in 1998, a deep geotechnical hols was
drilled doring 1999 to provide additional water-quality and water-level monitoring data between the RWMC
and CFA. In 2000-2001, two geotechnical holes were constructed at the new INTEC pond site to
characterize the unsatorated zone and USGS-128 was constrocted to replace a landfill well nocth of CFA.
During FY 2002, corehole USGS-128, narth of CFA, will be despened and USGS-129, at EBR-1, will be
completed to improve the understanding of subsurface structural features that control ground-water flow,

S. A historical and statistical analysis of the USGS hydrologic monitoring networks was initiated several years
ago. This continuing analysis is designed to suppart the needs of the USGS modeling program and to
evaluate redundancy of measurements.

6.Codcanhasinceuedinrwmtymm'dingwenmitymuuuthcyremetothepmtucﬁm of the
eavironment and the integrity of the ground-water data set. During FY 2002, USGS will modify wells to
accommodate secure, locking caps.

7. A draft report was prepared several years ago to provide a post-audit of previous estimates of background
concentraticns of I-129 in water fram the eastern Snake River Plain. Afier both avthors had retired,
problems in data validation were observed, and this report was tempararily delayed pending resalution of
these problems. Becanse the information provided by this report is of value to the overall assessment of the
fate and transport of contaminants in memmmumommiﬂmaleﬂaumdymmdaway
to evaluate the data problems and make the report available. See repart H-4,

AsshowninTahleG.weesdmtctbazazdirectandindirectFI'B'swinberequiredtomainm water-sampling, water-
level monitoring, and other activities administered through the bydrologic monitoring program. This program is
projected to remain stable throngh FY 2007 and beyond. S

B. Aquifer Recharge

- Numerical simalation of the gromnd-water flow system requires data describing the quantity and distribution of
recharge (o the aquifer. Recharge can greatly affect the direction of grovnd-water movement and the configuration of
contaminant plumes related to waste disposal. Streamflow records since 1904 at gages on the Big Lost River below
Mackay Reservoir were analyzed in 1990 w dedine the volumes of water that episodically recharge the aquifer. This
includes the amounts of water that were diverted into the spreading areas, the infiltration rates along the channel of the
river, and the amount that is recharged at the playas. Other sources of episodic recharge, soch as diversions oato the
INEEL from the Mod Lake area, are being identified and will be quantificd to the exteat possible. Streamflow recards
are published in a series of annnal reports entitled "Water Resources Data, Idaho”, A repart describing episodic
recharge is planned as part of the numerical modeling efforts.

* InJune 1999, the USGS initiated a stody in which a chemical tracer, detectable in water at 200 parts per trillion, was
added to water in the INEEL spreading areas. Monitoring will continue for an indefinite and extended period to
determine the contribution of spreading-area recharge to underfiow at the RWMC. Small concentrations of the tracer
waedateaedhsevealpud:edwemmdmuqniﬁrwu shortly after the tracer was introduced to spreading-area
water. This study was designed, in part, to improve our understanding of recharge related to the spreading aceas. Also,
ses Attachment B for proposal for a new, multiple-tracer test. '

Geod:anialsmdiumbdngnsedwhnpmmmdmmdhgdrmgenmemﬂm..AMcdamrepm.
"CFC"s, Sulfur Hexafluoride, and Dissolved Permanent Gases in Ground Water from Selected Sites In and Near the
INEEL" was released in FY 1999. A second basjc data report for this stady was released in FY 2001, In 1998, the
recharge ages of the young fraction of groond water in the Snake River Plain aquifer at the INEEL were determined
using three different dating methods, This repart, "Age of Ground Water at the Idaho National Engineering and
Environmental Laboratory: Results fram Chlarofluarocarbon, Tritivm-Heliom -3, and Solfor Hexaflooride”, was in
preparation for cooperatar review at the end of FY 2001.
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In the past, the amount of recharge from the infiltration of rainfall, snowmelt, and streamflow bas been assumed to be
negligible except along the chanvel of the Big Lost River and INEEL spreading areas. In order to evalvate the validity
of this assumption, 2 small drainage-basin gaging station network study will be continued over the next several years.
Three drainage basins range in size from 2 to 20 square miles and are instrumented to measure runoff. The three basins
are topographically closed; each contains a terminal playa that will store runoff and allow it to recharge the aquifer,
The small drainage-basin netwark has been designed for long-term data collection with a minimal amount of work
effort; most are located m stream-channel reaches that can be rated theoretically, This program was terminated in FY
2001 due to funding reductions and projected additional reductions in FY 2002,

Recharge studies willreqnireo.zgirect and indirect FTE's (Table 6) annually at least through FY 2007.
C. Gealogic Framework

In past years, using data from 333 wells and numerous cores, the USGS developed a detailed stratigraphic database to
provide a gealogic framewark for a variety of facility-scale to INEEL-scale hydrologic investigations. This database
was most recently used to develop a conceptual gealogic framework for the USGS flow and transpart models. Key
elements of the conceptual framewark, incloding geohydrologic units 1 and 2, are, in places, uncertain; appear to
greatly affect flow and transpart; and need to be validated by additional drilling and testing of rock cores. The area of
greatest impartance is between the INTEC and RWMC. The gealogic layers of greatest importance in identification of
the boundary between units 1 and 2 are the “F” and “T” basalt-flow groups.

The F basalt flow group underlies much of the southern part of the INEEL at or near the water table. Becanse this
basait flow group is characterized by reversed paleomagnetic polarity, it is an important marker for evaluating gealogic
structures that probably affect the movement of water and wastes downgradient of the INTEC. The F basalt, easily
detected by measurements of paleomagnetic polarity, is present in cores fram sevea widely-distributed borehales.
Cores from six of these locations presently are being evaluated for chemical composition. If these cores have different
compositions, it would indicate that the structures are most likely related to depositional processes. If the compositions
are the same, it will indicate that the structures are most likely related to tectonic processes. The latter interpretation,
used in the flow and transport models, has a greater potential 1o provide preferential pathways and vertical gradients for
the movement of water and wastes in the southern part of the INEEL. Additicnal carehales at key locations are needed
to better define the F basalt and its structural characteristics.

The I basalt also underlies much of the southern pert of the INEEL from one to several hundred feet below the water

- table. Where it has been described in cores and wells at and near the INTEC, it ranges from about 150 to 250 feet thick;
'is made up of dense, massive basalt; and is characterized by hydraulic conductivities that are several orders of
magnitude less than those of the thin, fractured basalt flows that oveslie it. As such, the I basalt has the potential to
limit the downward movement of water and wastes, thereby confining the wastes to the wppermost few hundred feet of
the aquifer between the INTEC and RWMC, The southern extent and geologic structure of the I basalt that are
preseatly used in the flow and transport models were interpxeted from borehole geophysical logs. Additional corcholes
at key locations are needed to better define tha I basslt and its hydraulic and structoral characteristics,

About 10 deep corehioles are planned, at a rate of two per year during the next five years, to provide data to validate or
modify the present conceptual geologic framewark of the INEEL. This includes drilling and testing of the F and I

. basalt-flow groups at two key locations in the southern part of the INEEL during this fiscal year. Up to two corchales
also may be constructed south of INTEC to provide additional information about the distribation of units 1 and 2,
distribution and hydraulic properties of unsaturated-zone interbed units, and to provide suppart to the INEEL in
characterization of 1129 in the H-I interbed.

Differences in the polarity and inclination of remanent magnetization present in the rocks comprising the Snake River
Plain aquifer at the INEEL offer the most reliable means of differentiating the basalt flows. Cares from five bareholes
are, or will shortly became, available to confirm the southward tilting disposition of the lava flow section represented
by Unit 2 in the vicnity of INTEC and CFA. Cores from CFA-LF-3-11 (860 £t), ICPP-SCI-V-213 (560 ft), CPP-185
(500 £t), CPP-186 (S00 ft), and USGS 129 (estimated depth = 1200 £; currently under construction) will be used for the
proposed paleamagnetic studies. Approximately900 samples from the combined 3630 f of core from these wells will
be used to precisely locate the contact separating Unit 1 from Unit 2.

Another goologic study that is scheduled for completion during this fiscal year is the characterization ofodeacdm':nt
carridars. These features are narrow zones of volcanic vents, dikes, and fissures that trend perpendicular to the regional
direction of ground-water flow, Veat corridors, which may play a role in the dispersion of liquid wastes, are
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characterized by hydraulic conductivities having a range of more than six arders of magnitode over distances of 500 to
1,000 feet. Physical characteristics of several exposed vent corridars have been described in a journal article that is
scheduled for publication this year. In addition, hundreds of micromagnetic and microgravity measurements have been
taken across one exposed vent corridor south of the INEEL to evaluate if these methods might be used to detect
concealed veat corridors underlying the INEEL. Geophysical data analyses and interpretive reports are in progress.
Microgravity methods show promise of imaging geologic structures at depth, and might, in conjunction with drilling
and testing of additional cares, help to better define the geologic framework of the southern part of the INEEL. In
addition, microgravity also has the potential to describe the spatial and temporal movement of water in the unsatorated
zone resulting from episodic recharge from the Big Lost River and the INEEL spreading areas. A recent field test of
tracer applied to water in the spreading areas and subsequent monitoring for the tracer in nearby wells showed that
water can move rapidly to the aquifer and spread laterally through the unsatorated zooe for distances of more than a
kilometer. Microgravity may provide better areal coverage of such water movement on a scale that is relevant to the
issues of contaminant wansport and aquifer recharge at such facilities as the INTEC and RWMC, Separate funding to
use microgravity for these applications is being pursued in a collaborative effort by the USGS, BBWI, and Idaho State
A stdy of sedimentary interbeds from selected carehales within the Big Lost troogh, an area of significant sediment
accomulation between TAN and the RWMC, was completed last fiscal year. This study was conducted to identify and
describe sedimentary facies associated with about a dozen expected sedimentary depositional environments, and to
obtain grain-size characteristics and estimates of hydraulic condoctivity of each facies for the purpose of evaluating
their potential effects on the movement of water in the subsurface. Sedimentary facies range from permeable, coarse-
grained channel deposits to moch less permeable, fine-grained lake beds. From a hydrologic perspective, the most
significant finding of the stody is that most sediments within the Big Lost trough consist of poorly sorted mixtores of
clay, silt, and fine sand. This finding suggests that most interbeds underlying this part of the INEEL probably retard
downward movement of water in the unsaturated zooe and form semi-confining layers in the Snake River Plain
aquifer. :

A detailed stratigraphic framework was developed by the USGS during past years to suppart facility-scale to INEEL-
scale hydrologic investigations. The development of this framework, which was poblished in 1996 and is being used
for many site applications, relied on interpretations made from geophysical logs corelated to the quantitative

 stratigraphy of a limited number of cores. Most cores used for this framework were evalnated for paleomagnetic
properties, petrographic

characteristics, and radiometric geologic ages. Since 1996, many additional cores bave been

obtained, and some of these and previous cores have also been selectively evalnated for basalt geochemistry, a property

that has helped to refine the stratigraphy of the southern INEEL in and near areas of past waste disposal. This chemical
analysis and resulting improvement in stratigraphy has for the last few years beea conducted through a program
establishod by the USGS and [daho State University to conduct hydrogeologic research in support of selected INEEL
waste issues. This program presently is supporting geochemical research of the “F” basalt-flow groap, a key marker
bed in the subsurface between the INTEC and RWMC. During FY 2002, USGS will support one reseasch assistant and
data callection and analysis to better characterize other key basalt flows in this impartant part of the INEEL. The
geochemistry will be used to supplement the acquisition of additional paleomagnetic data.

. In addition to theso gealogic studies, a toal is under development to facilitate poblic access to previously published

stratigraphic data for selected wells at and near the INEEL. This toal consists of an interactive web page showing
selected maps and GIS coverages and stratigraphic data for 333 wells.

As shown in Table 6, we estimate that 2.1 direct and indirect FTE's will be required during 2002 and out years to -
maintain and update the stratigraphic data base, develop the stratigraphic model, and suppart research coring activities.
D. Water-Rock Interactions

Chemical and radiochemical constitnents in ground water at the INEEL are derived from natural and man-cansed
processes involving reactions between the solid, liquid, and gaseouns phases. In order to define these reactions and their
impact on waste migration, it is necessary to onderstand the natural geochemistry of the system. The northern part of
the INEEL is sitoated in a closed topographical depression where rapidly infiltrating surface water mixes with ground
water derived from several tributary valleys, from ground water moving into the area from the northeast, and with
water upwelling from the deep ground-water system. The water from each of these sources has a different chemistry
that is related to the unique water-rock interactions that have taken place throoghoot its travel history. When these
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waters mix, the chemistry of water in the Snake River Plain aquifer at the INEEL is impacted. As this water moves in
the Snake River Plain aquifer at and downgradient from the INEEL, the water is further impacted by natural reactions
of ground water and the solid-phase matrix of the aquifer, by the characteristics of the ground-water flow system, and
by the effects of waste disposal. In arder to understand the chemistry of ground water and the transpart of solutes in the
system, the following tasks are identified:

1. Laboratory column and batch experiments were conducted to determine the impacts of geologic materials on
controlling salute migration and to calculate their distribotion coefficients. Wark on this task has been completed
and the results have been published. These data will be useful in constraining input to the salute transport model
being developed by the USGS, as well as transpart models being developed by other organizations;

2. Develop reaction-path models of ground water in the tributary valleys that recharge the Snake River Plain aquifer.
Work has been campleted on the Big Lost River system and the results have been published. Work on the Little
Lost River and Birch Creek systems is nearly complete and the results should be published in FY02 (see reports H-
3 and H-15). Additional work in the Camas Creek and Wood River drainages would be useful if fonding becomes
available. The results of these studies will be used to develop a conceptual mixing model of the narthern part of the
INEEL and will be useful in evaluating fluxes used as boundary conditions in the flow and transpart models being
developed by the USGS and other arganizations;

3. Study the natoral geochemistry of the Snake River Plain aquifer at the INEEL. Known water-chemistry will be
cambined with elements of geochemical analysis such as mixing, chemical reactions, and enexgy state of the
system to determine if the assumptions of volumetric fluxes and directions of flow in the conceptual flow model
are reasonable. The study will evaluate the effects of mixing recharge waters from various sources with moving
ground water, These different sources of recharge impact the water chemistry of the SRPA at various points along
the direction of groond-water flow. Several zones of mixing have been identified where the chemistry likely has
been impacted (Birch Creek Playa area, Little Lost River/Big Lost River Playa area, Big Lost River Channel/Big
Lost River spreading area, and the southeastern INEEL throughflow area). As recharge waters mix with ground .
water in these areas, the thermodynamic characteristics of the system change and canse reactions to taks place,
which further changes the natoral chemistry of the system. Combining the chemistry and flow in this manner
should point out deficiencies in the assumptions of the conceptoal flow model and provide a means of estimating
changes in volumetric fluxes that will refine the onderstanding of flow in the SRPA. This stody will also provide
the basis for more quantitative geochemical modeling of contaminant transport as discossed in item 5. A draft
report documenting the resolts of this study should be completed in FY02 (see report H-16).

4. Develop a local metearic water line derived from atmospheric precipitation data. The definition of the stable
isotopic camposition of hydrogen and oxygen in precipitation provides a baseline for comparing similar data
derived from ground-water, surface-water, and solid-pbase samples callecied at the INEEL and vicinity. These
camparisons provide a toal for ideatifying physical and chemical processes that affect the geochemistry of the
Snake River Plain aquifer system and for identifying sources of recharge to the system. Data collection was
imitiated in FY00 and will be completed in FY0Z2. An interpretive report presenting the local metearic water line
will be completed in FY02 (see report H-17); : '

5. Develop a comprehensive geochemical analysis using the results from items 1-4 and histaric waste disposal

: records to describe the impact of waste disposal at and downgradient from the INEEL This work item will include

reaction-path modeling, modeling of multi-component mixing, and isotope analysis using NETPATH. Other

appropriate geochemical tools will also be used in this work item. Results will have direct application to solute
transpart modeling by the USGS and other organizations, and the results of reaction-path modeling sbould also
belp constrain the USGS flow model by evaluating the three-dimensional conceptualization of ground-water flow
in the Snake River Plain aquifer system. Numerous data reparts presenting geochemical data have been published
or are pending publication. The types of geochemical data include water chemistry, mineralogy and solid-phase
chemistry of Snaks River Plain aquifer materials, stable isotope composition of precipitation, stable-isotope and
naturally occurring unstable-isotope composition of water fram the Snake River Plain aquifer and surface water,
and the distribution of several types of industrial contaminants in the aquifer. Work is ongoing.

The conceptual model of flow in the Snake River Plain aquifer at the INEEL indicates strong structural and
stratgraphic controls on migration of contaminants, Indepeadent iines of evidence, including geochemical stodies,
are esseatial to verify these controls. Geochemical studies will combine known water-chemistry at the INEEL with
elemeats of geochemical analysis such as mixing, chemical reactions, and energy state of the system to determine
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if the assumptions of volumetric fluxes and directions of flow in the conceptual flow model are reasonable. The
combination of geochemistry and flow should point out deficiencies in the assumptions of the conceptual flow
model and should provide a means of estimating changes in volometric fluxes that will refine the understanding of
flow in the SRPA. This study also will provide the basis for more quantitative geochemical modeling of
contaminant transport. For this work, we propose to acquire the consulting services of researchers within the
USGS National Research Program who preseatly are developing state~of-the-art mixing models of chemical
transpart.

We estimate that 1.2 FTE's will be required for FY 2002 and outyears to water/rock geochemical stadies.
E. Hydraulic Properties of the Snake River Plain Aquifer

Hydranlic propezties of the aquifer govern the velocity of ground-water movement and the migration of contaminants.
Tests condncted at about 80 wells in 1987 and 1988 provided information on aquifer transmissivity, and the hydraalic
conductivity of rock units that make up the aquifer. As new wells are drilled, or as pumps are installed in existing
wells, additional tests will be condocted to further document the spatial and vertical distribution of the hydraulic
propexties of the aquifer. During 1988-90, aquifer-test data were analyzed, checked, and tabulated. Analyses incloded a
review of test data collected since the 1950's as well as aquifer-test data collected during 1987-88. In 1991, two reparts
were poblished that documented aguifer transmissivity as defined by tests at about 80 wells.

In 1991 and 1992, work was begun w develop a conceptual model of ground-water flow at the INEEL by combining
aquifer framework information with hydraulic property information. This wock will continue as new data are collected
and analyzed. Hydraolic properties determined fram this study are being correlated to stratigraphic data in preparation
of numerical modeling input files.

Stratigraphic and aquifer-test data are being vsed to improve estimates of hydraulic conductivity and starage for mput
to numerical models represeating the Snake River Plain aquifer. These hydraulic properties are controlled by basalt
layering characteristics, lithology and distribution of sediment, and distibution of veats, dikes, and fissures within
volcanic rift zones.

In late FY 1998, a study was initiated to develop & methodology for the field determination of the hydranlic properties
of the sedimentary interbeds. This study is described in section II B. In outyears, we anticipate that the results of this
stody will be used to systematically evaluate the hydraulic properties of the sedimentary interbeds wherever new

. borehales are drilled that penetrate these hydrogealogic units. Besides developing methodology and equipment for
hydraulic and tracer barehale tests, this rescarch will bo directed toward developing a model to predict hydraulic

properties from particle size distributions for INEEL sediments with the objective of creating a tool for inexpensive
determination of unsaturated-zone hydraulic properties throughout the Suake River Plain, Aiso, see repants H-5 and B-
6. ;

We estimate that 0.6 direct and indirect FTE's (Table 6) will be required to suppart this task in FY 2002 and outyears.
F. Calibration of Numerical Models ‘=

A two-dimensional numerical mluwmspmmudddmoSnachivuP!ahaquifu'umomml.i.swibedipa
report that was published in 1974. Receat data indicate that the wasie products have not moved as far as was predicted

" by the numerical model constructed in 1974. Generally, contaminant concentrations are smaller than those predicted by

the model. However, during 1983, 1985, and 1986, tritivm was detected in samples from wells along INEEL's southern
boondary in concentrations similar to those that were predicted for 1980.

To identify boundary conditions for a regional numerical model of ground-water flow at the INEEL, a 1980 three-
dimensional flow model of the eastern Snake River Plain was revisited in 1993. In eady 1995, an advective transport
stody was campleted that (1) described the compartments in the aquifer that fnction as intermediate- and regional-
flow systems, (2) described pathlines for flow ariginating at or near the water table, and (3) quantified travel times for
water in the aquifer as a result of advective transport. This work is needed to recalibrate or construct sub-regional
hydraulic and transpart models of the aquifer at the INEEL. The intermediate- and regional-flow compartments, and
pathline and traveltime analyses are crucial to identifying the boundary conditions for models of the aquifer at the
INEEL.

In late 1995, construction of a 3-dimensional hydranlic mode! was initiated. This bydraulic model is needed to model
advective and solute transport. As part of this study, a draft conceptual model of flow in the Snake River Plain z.lquifu
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in the INEEL sobregion was prepared and reviewed internally during FY 2000, This report will be provided for DOE
review in the second quarter of FY 2002, See report H-7. Calibrated INEEL-subregion steady-state and transient flow
models (reports H-8 and H-9) will be completed in FY 2002. These models will be used to evaluate the sensitivity of
transient conditions on flow in the Snake River Plain aquifer and will provide the platform for development of a.
transport model (H-10) for the INEEL subregion.

We estimate that modeling efforts will require 1.5 direct and indirect FTE's in FY 2002 and outyears (Table 6).
G. Data Bases

Data that are collected as part of SGS studies at the INEEL reside in several databases, These databases include
locally maintained paper files and computer databases providing site information, water-level, water-quality, core,
geophysical log, and stratigraphic data. They also inclode nationally accessible Water-Quality and Ground-Water Site
Inventory databases. The USGS routinely provides data retrievals to the DOE and its contractors for inclusion in
contractor-operated sitewide databases. Receatly, the USGS opened the NWIS web system to the public. This system
pexmits poblic electronic access and retrieval of USGS water data, incloding INEEL. The addreas is
bup://valerusgs.govinwis/.

Local data bases are being expanded to include selected water-level and water-quality data collected by INEEL
contractors and the State Oversight Program. These data are being reviewed for possible inclusion in the nationally
accessible Water-Quality and Ground-Water Site Inventory databases. The water-quality and water-level monitoring
database will contine to grow at a steady and predictable rate through FY 2007 and beyond. Maintenance of these
databases is projected to require 0.4 direct and indirect FTE's (Table 6) annually. The geophysical log and stratigraphic
databases will grow marginally as additional boreholes are drilled. Outyear plans include conversion of these databases
to an electronic farmat for ca-line access via the Internet. Data updates will be provided as soon as these are reviewed
and approved by the USGS.

H. Reports . -

Part of the annual budget supports the preparation of hydralogic-data reparts and interpretive reports. Data reports
provide documentation of field conditions at the INEEL and may include ground-water level measurcments, water-
quality analyses, ar site information. Interpretive reparts are prepared to describe the geohydralogic conditions at the
INEEL and how those conditions impact, control, or interact with the Saake River Plain aquifer, perched-water bodies,

. Chemical- and radicactive-waste migration, and the geochemical processes in the subsurface. Reports published by the
“USGS are provided to the DOE and its contractors, and other Federal, State, and local agencies, and the general poblic

upon request. The data and interpretive reparts provide information that is critical 1o the long-term management and
utilization of the Snake River Plain aquifer by the INEEL and the State of Idaho. Reparts planned for scbial to DOB
in FY 2002 for cooperator review are described in table 1. Those reparts that were submitted to DOE for cooperator
review or were processed after submittal to DOB during FY 2001 are shown in table 2, Reports planned for release
during FY 2002 are shown in tahis 3. ;

Weo estimate that reports efforts will require 0.9 direct and indirect FTE's anuvally (Table 6).
IL ENVIRONMENTAL RESTORATION PROGRAM SUPPORT

" A. Federal Facllity Agreement and Consent Order -

On December 9, 1991, the Rederal Facility Agreement and Conseat Ordex was signed by the DOE; the Environmental
Protection Agency (EPA), Region 10; and the Stats of Idaho, The USGS assists DOE, EPA, and the State in
implementation of the agreement. The USGS functions as a technical consultant to DOB, EPA, and the State during

i ion of the action plan. In this capacity, the USGS condocts an independent review of hydrogeological data
submitted by DOE and will provide comments to DOE, BPA and the State of Idaho of its findings, to the exteat
resources are available. As practicable, the USGS may assist in procuring contracts for hydrogeological sexrvices. Aka_y
role is to provide the DOE and its contractars with information on the hydrogeology of specific wasts-area groups. This
includes the collection of geophysical logs at all boreholes and wells drilled as part of the Enviroamental Restoration
Program. The locally available geophysical logging unit represents a savings of $3,000 to $5,000 for each borehale or
well logged.

A care library was established by DOE in FY1991 as pert of the Bnvironmental Restoration Program. The USGS is
responsible for operating the library, Approximately 75,000 feet of drill core and 9,000 feet of drill cultings preseatly
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are in the core library. It is anticipated that ten to tweaty thousand feet mare of core will be collected in the next 5 to 10
ymupmofmewukmwdmm&mmzanmmdmedmmumem'I‘helitmyprmdua
centralized area to stare existing and fotore core. The care library serves two primary functions: (1) to provids a secure
storage and analysis area for the core, and (2) to make care available for site-wide and site-specific characterization that
will be needed for foture facilities and the Environmental Restoration Program. In FY 1999, additional space was
ndmnﬁedandlnpu'edutheCemmlFauthrumpmtmtmmcu‘emagcmnm This additional facility
is expected to provide for care-storage requirements for the next several years. However, additional long-term storage
space needs to be identified or constructed to accommodate foture planned drilling activities and to maintain this
valuable scieatific resoarce.

The cores are being cmloguedmadmhue. At a minimum, the following information is being recorded: (1) location
and unique identifier for the well or borehole from which the core was obtained, (2) altitode of the land surface at the
well ar borehale, (3) the interval cored, (4) general rock types included in the care, (5) identification of those parts of a
core that have been destructively analyzed, (6) a record of the types of analyses that have beea performed on selected
sections of the care, (7) a reference far the publication in which analyses are contained, and (8) whether the core has
been stored in a secured area since its collection. A chain of custody has been established for selected core from the

time of collection to its storage in the library. A record also is maintained of those persoas that examine or analyze the
care. ‘

We estimate that 5.5 direct and indirect FTE's are required annually (Table 6) to continve logging, core library, and
technical consaltation tasks related to the Federal Facility Agreement and Consent Order.

B. Subsurface Studies at the Radioactive Waste Management Complex (RWMC)

Studies were condocted at the RWMC during 1985-99 to define the extent of radianuclide- and chemical-salute
migration and the physical and chemical processes that take place in the shallow surficial sediments. In 1985, the
USGS and DOE contractors initially construcied and mstrumented the test-trench facility immediately north of the -
RWMC to describe the hydranlic and solute-transport characteristics of the unsaturated zone underlying the RWMC. A
simulated waste trench adjacent to the east test trench was installed in 1988 to define the movement of water in 4
disturbed material, The mstallations were designed to provide information on the net downward flux of water through
the surficial material at the RWMC. The test trenches were instrumented to collect information for calculation of
hydraulic properties of the surficial deposits. Additionally, vertical nentron moistore-meter access holes were

. constructed to provide soil-moistore content data as a function of depth and position within the test trench area. A
‘micrometeorological station at the test trench facility provided atmospheric precipitation data to compute
evapotranspiration. Data collection at the test-trench facility is camplets, with lhapubhcanm of the last of five planned
data reparts in eaxly FY 2001,

Aaenmdhhammdﬁddmmﬂmdmo&hghvuﬁmmmuthcmtm&&dﬁ:ym1991
assessed the hydranlic properties of both disturbed (waste-trench) and undistorbed soil materials. These investigations
mduded minimal-disturbancs core sampling, laboratory property measurements, analysis of sail profiles with respect
to natural and disturbed layering and macropores, field experiments simulating flood or snowmelt infiltration, and a 2-
dimensional, layered, hysteretic unsatorated flow model vsing the USGS-developed code VS2DT. The numerical
model has beea developed as a tool for snderstanding the bebavior and contaminant-transpart effects of unsatorated

" flow, based on the measured properties of the subsurface media. Bxperimental results have been published in a sexries of
USGS reports and in scientific journals. The test-trench area continues to serve as a testing groond for newly developed
field instrumentation and techniques to be applied to hydranlic property measurement elsewhere at the INEEL. A
substantial advantage of this area is that the surficial sediments here have been extensively characterized in texms of
their hydranlic propertics, both saturated and unsaturated, 1o provide a standard of comparison and calibration.

An investigation of hydranlic properties of the sedimentary interbeds within the basalts near the RWMC began in late
FY 1998, A major objective is to develop a practical and relatively inexpensive methodalogy for the determination of
lhehydranhc;l'opuues of the sedimentary intexrbeds. This stody will help to explain the role of interbeds in
contaminant transpart, especially as related to lateral flow, preferential flow, and impedance of downward flow,
pexching, and retardation. See repart H-6.

The chief emphasis of the 1ab portion of the interbed stody is unsaturated hydranlic conductivity and water retention
using the steady state centrifuge method. This method provides accurate hydraulic conductivity measurements over a
large range of water contents. Additional measurements may involve a controlled-volome apparams for determining
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unsaturated hydraulic properties with emphasis oo high-resalution delineation of the wettest portion of the moisture
range, which is of greatest relevance to phenomena related to perching and preferential flow in interbeds. Laboratory
measurements have been completed for a set of care samples from the B-C interbed about 1 km south of the SDA.

The laboratary-measured properties are being vsed as input for developing a model to predict hydravlic properties from
particle size distributions for INEEL sediments. The long-range objective is to create a tool for inexpensive
determination of unsaturated-zone hydranlic properties throughout the Snake River Plain.

Field experiments will measure interbed hydraslic properties by in gits methods and determine the hydraulic response
of the system to contralled inputs of water and tracers. These will combine and adapt various widely used field
methods such as the constant-head well permeameter and instantaneous profile methods for soil hydraulic properties.
Besides developing methodology and equipment for interbed investigations, these expertments will compare and
corroborate lab-measured and thearetically estimated properties, and will provide insight into the types of flow and
solute-transpart behavior possible.

Numerical simulations of two-dimensional unsaturated flow in and near interbeds will use the measured interbed
propexties as inpot. These will be used to design hole and instrument placement for the above-mentioned field
expeziments, as well as to explore the behavior of water and solutes in the subsurface.

Additionally, a Large-Scale Tracer Test was developed and implemented in June 1999 (o assess lateral flow in
imterbeds, perching, ground-water mounding, and other important phenomena. Large quantities of infiltrating water
from seasonal streamflow, flooding, and snowmelts canse episodic large fluxes of water that may entrain contaminants
and spread them rapidly. This study bas shown that a polyaromatic sulfonats tracer applied to spreading areas A and B
can spread laterally within the unsaturated zone to distances greater than 1 km. A long-term sampling program
continues to gather subsurface data from the Large-Scale Tracer Test, with hydrologic interpretations and report
preparation concurrently. A second Large-Scale Tracer Test, with multiple tracers in the Big Lost River and spreading
areas A and B, will be initiated when surface water conditions permit, which may be as soon as spring of 2002. This
second test was partially funded through Mod ADTO (See aitachment B and Section III D), and tracers have been
purchased. .

'We estimate 0.6 direct and indirect FTE's are required to support the sedimentary interbed measurements program and
developmeat of the hydraulic property model during FY 2002. Outyear estimates for the RWMC subsurface studics
range from 1.1 to 0.7 FTE's (Table 6). . '

"C. Well Rebabilitation

Concern about well security issnes has increased over the recent years, Each well provides a potential pathway for
contaminants or pathogens to be introduced accidentally or intentionally to the aquifer. Potential contamination
threatens not only the quality of groond water but also the integrity of the long-term water-quality data base used to
cvaluate contaminant migration in the aquifer. Becanse of these concerns, USGS well rehabilitation efforts during
FY2002 will focus on issues relating to well-head protection. Well conditions that may affect environmental security
were documented and tempararily repaired during FY2001 sampling visits. Project persoanel will be upgrading and
permaneatly repairing these conditions during the fiscal year. Conditions include small holes in casings that could

_ pexmit contaminant entry, well boxes and caps that need repair or replacement, and other above-ground issues.

Additionally, well rehabilitation activities will include downhole fishing and retrieval projects as identified. Pump
replacement will be handled in part through the Project support account. We estimate 0.3 FTE will be needed in FY
2002 and beyond for this activity.

D. Technical Review of the Interim Risk Assessment Analysis for the Radioactive Waste Management Complex
WAG 7 13&14 Operable Units

At the request of the DOE, the USGS INEEL Project office initiated an independent technical review of Draft Revision
2 of the “Interim Risk Assessment and Contaminant Screening for the Waste Area Group 7 Remedial Investigation™ in
July 1998. This review was performed by persormel assigned to the INEEL Project office and six outside researchers
from the USGS’s National Research Program. The review was completed in early October 1999. This work was funded
in July 1998 under Modification No. A0OG to Interagency Agreement DE-A107-971D13556. A draft repoct was
submitied to DOE in early FY 2000. At the request of DOE, this repart presently is in preparation for approval as a
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USGS Administrative Report. Colleague and editorial reviews of this report were completed in FY 2000, Submission
of this repart for Director’s approval is planned for early FY 2002,

III. SPECIAL HYDROLOGIC STUDIES
A. Magic Valley Water Quality

In 1989, continued public concemn about the quality of ground water in the Snake River Plain aquifer downgradient
from the INEEL prompted the DOE 0 expand the offsite ground-water quality monitoring network maintained by the
USGS. As aresult, the USGS designed a long-term monitoring network to document water-quality conditions in the
aquifer between the southern boundary of the INEEL and the Twin Falls-Hagerman area, Ground-water samples are
routinely collected from about 55 sites. Each site was initially sampled in 1989, In subsequent years, each site has been
sampled on a three-year cycle. Analytical results are presented in a series of annual reports. In 1997, interpretive
reparts were prepared and approved that compared analytical results for the first three years and that analyzed quality-
assurance data callected in this study.

As a coutinuation of the offsite water-quality monitoring program initiated in 1989 between the southern boundary of
the INEEL and the Twin Falls-Hagerman area, 20 water samples will be collected in 2002 and submitted to the
NWQL. The sampies will be analyzed for radionoclides, notrients, trace metals, purgeable arganic compounds,
herbicides, and insecticides. Results of the monitoring mmmpnu:ahedmaaaiudeeesmwm
O.ZFI‘ereqmredtomﬂ‘thnmmmmmlhai&

B. Big Lost River Stream-gaging Stations

In 1984, operation of six continoous and nine partial-record stream gages on the Big Lost River began at the request of
DOE to determine transmission losses of the main channel and diversions, to estimate infiltration in ponded areas, and
to aid in flood-control stodies. Discharge measurements routinely are obtained at the gages to define the relation
between the water-surface altitude and the discharge of the streams. The transmission losses and infiltration rates are -
used to calculate the volume of water that is recharged to the ground-water system. Gaging stations on the Big Lost
River are operated by the Idaho Falls Field Office of the USGS. Flow records from these stations are poblished
annually, At the request of DOE, telemetry was installed on the gage at Mackay Dam in lats FY 1999 to provide
downstream INEEL facilities the capability to immediately assess starage and fow conditions on the Big Lost River.
Additional stream-gaging stations were recommended in an attachment to the FY 2000 and the FY 2001 Task Plans to
. pmudcmfamaumneedcdwadequamlydeﬁnefumﬂowsmwthem A copy of this proposal is included as
"attachment A to this Task Plan,

C. Flood Hazard Studles

In FY 2000, the DOE requested the USGS toemdnatwosmdiutobenadﬂmmed:e 100-year peak flow of the Big
Lost River at the INEEL. Two proposals were prepared and submitted to DOE for approval and funding. See DE-
A107-97ID13556 Mods A011, AQ1Z, and AO13. 'n\epmpone mdmpeof these studies are as follows:

mm—ﬂmmm af the 100-y=ar pcak ﬂow, thal were dmvcd fmm a mhmaum m‘
palechydrologic data and stream gage recards, are based in part on the results of a two-dimensional model used ©

' predict flood elevations at different discharges. Current modeis of ficoding in the Big Lost River do not account for

scouring of the channel bed during floods. Scouring increases the cross-sectional area and reduces backwater. This

stody will determine additional amounts of flow due to bed scour at three key bedrock restrictions in the Big Lost River

downstream from the INEEL diversion, determine water-level surface elevations due to bed scour, and determine

velocities needed wpoduamqp:mtmoﬁmdchmdhedmmm SeerepmH-lB

ﬂmmmw—ﬁewm smdxcs cxmna!mg thc 100-year pcak ﬂow and mlumod'
the Big Lost River did not account for the sensitivity of the flood peak to times of travel and chanme! mfiltration. This
study will evaluate flood-flow contributions from sub-basins based on field evidence of recent floods, and will
determine the effects of travel time and channel infiltration losses on the flood hydrograph for the Big Lost River at
Arco. See report H-14,
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D. Tracer Studies

In late June 1999, the USGS introduced a polyaromatic tracer (1,5 naphthalene disulfonate) into spreading areas A and
B near the RWMC. Monitoring results indicate that water from the spreading areas can move laterally in the
unsaturated zone to the subsurface disposal area (SDA) at the RWMC in a relatively short pezriod of time (moaths).
Test results also indicate, that at least locally, vertical movement of water through the unsatnrated zone to the water
table beneath thaspmdmmisvaym;&d—mtheadeofaweek.monhepmimityoﬁhespadhg
areas to the SDA and the large quantities of water that have been and may be diverted into these spreading basims, the
influence of the spreading areas on contaminant transport at the SDA needs to be evaluated.

In April 2000, dleDOErequeuﬁ‘theUSGS,mmlhbuaﬁmwimmemommBBWI. to prepare a proposal for
additional tracer studies to begin with the 2000 spring-ronoff in the Big Lost River. A proposal to condnct this work

was prepared and funded to procure the tracers, however there was insufficient flow in the Big Lost River to conduct
the tracer test in FY 2000,

A Large-Scale Tracer Test, with multiple tracers in the Big Lost River and spreading areas A and B, is planned for the
spring ot'2002.mmmtmpuﬁauyfnndeddnmghModAnw(mamdmmtA)hzooprmdmelbe
traca-s.Aﬁollow-onpnpoultoemdnathaemminFYZOOZ(cmdnmmaddiﬁmalfmdingmdon the
availability of adequats flow in the Big Lost River) is included as Attachment B. Punding for this work is not included
in table 5,

E. Special INEEL Studies

Scope: Initiate and conduct miscellanecus special stndies at the INEEL as identified and requested by the DOE and its
contractors. Such studies shall be within the general scope of the Interagency Agreement in support of characterization
studies at the INEEL. A sommary of FY 2001 and projected FY 2002 special INFEL studies is shown in table 4. A
total of 0.6 FTB is required annually to support this program element.

IV. BUDGET

Program costs for FY 2002-2007 are included in table 5. Personnel requirements are presented in table 6. A detailed
breakdown of program costs for FY 2002 is presented in table 7.
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Table 4. - Summary of FY 2001 special study activities and projected FY 2001 special

study activities
TOPIC MEETING/ACTION DATE COMMENTS
Presentations to the Coeur de Alene CAB meeting 9/19/01 | USGS gave three presentations describing fate snd
INEEL Citizens transpart of INEEL-derived contaminaats in the
Advisory Board Saake River Plain aquifer.
(CAB) Idaho Falls CAB meeting 1/15/02 | USGS will give a presentation presenting a
technical critique of the axticle "Poison in the
— vadoss zone”,
Plutonium Issves Press Conference 371401 | USGS participated in s press conference that
presentad results of October 2000 plutoninm
. _ analyses
Consultation with DOE Since USGS provided numeroas technical comments
9/01 regarding the article “Poison in the vadose zoue".
Consultation with Coalition 21 Sinee USGS provided clarification of results presentsd
_ 9/01 in the article "Poison in the vadose zone”.

Press release, Twin Falls 10/5/01 USGS provided a technical critiqus of the article

Times/News "Poison in the vadose 20ne”.

Press release, Associated Press 10/10/01 | USGS pravided a technical critique of the article
“Poison in the vadoss zone”.

Plutonium Training Course 11/6-701 | USGS presented an overview of plntonium in the
environment ss part of this DOBE-sponsored
course.

Ketchum City Council 12/301 | USGS will give two presentations presenting &
technical critique of the article "Poison in the

N . vadoss zne”.

QA/QC practices Ongoing | USGS provided QA/QC spike actinide samples to
samplers, including the site contractar, State, and
USGS.

Big Lost River flood | Field Office support for Mods 11 | Sep- USGS prepared pennit spplicstions and
bazard analysis and 12 Oct/00 * | envircamentsl checklist, and providad staff and
equipment to construct 28 trenches in the Big Lost
River channel.
Public workshops Jun/01, USGS pressnted techuical assessments of the Big
Novi01 | Lost River flood hazard A
I-129 Consultation with DOE and its Ongaing | USGS provided technical assessment of lodine-

contractar 129 detections in water from wells near the CFA .
landfill

Proposal preparation Nov/01 | USGS prepared a proposal to analyze archived

Contacts with local Snake River Plain Aliance 3/14/01 Visit re opcoming press conference
activist groups Snaks River Plain Alliance, Keep | 6/7/01 EMS Presentations at University Place concerning

Yallowstone noclser free activist concerns

Snake River Plain Alliance, Keep | 61901 Site toor and plotoninm presentation

Yellowstons nuclear free

Tochnical support Tempersture log study fleld 601 USGS provided access snd suppoart of collection
of the INEEL contractor of additional barehols data.

‘Water Rasources Committee Monthly | Attendance sad technical presentations at these
DO s

Environmental Manitoring Bi- Attendance snd technical presentations st thess

Committee mou DO .

INEEL Water Board Monthly | Attendance and perticipation in the meeting of

- DOE water X
- Reparting of data, consultaion Ongoing | The USGS provides on s continning basis
with DOE and the site contractar technical guidance on the reparting of

radiochemical dats in a statistically defensible
manaer.

25

JF-3 28



£

Interagency Agreement No, DE- AT107-021D14307

Modification No. A000

U.S. Geological Survey INEEL Project Office 2002 Task Plan

Table 5. -Program costs for FY 2002 through FY 2007 according to work breakdown
structure [Costs are in thousands of dollars]

’ -
? ¢

]

Investigations by Category

FYo2 | Fyo3 | Fros | Fros | Fvos | Fro
L GEOHYDROLOGIC STUDIES
A._Hydrologic Monitoring 3623 | 3753 | 3889 a9 | 4174|4324
B. Recharge 133 13.8 143 14.8 153 159
C. Framewark ' 1852 | 1919 | 1988| 2059 | 2133 2210
D. Water-yock Interactions m36|  1177| 1219] 1263| 1309] 1356
E. Hydraulic Properties 53.1 ssol  s70 59.0 612 63.4
F. _Calibration of Numerical Models 1394 | 1444 1496| 1550| 1606| 1664
G. Data Bases 332 U4l 356 369 382 19.6
H._Reports 86.2 83| 95 95.8 93| 1029
IL. ENVIRONMENTAL RESTORATION PROGRAM SUPPORT
A. _Federal Facility Agreement (FFA) 5200| 5480| s67.8| s882| 6004|6313
B. RWMC Studies 50.0 51.8 53.7 55.6 57.6 59.7
C. Well Rehabilitation 117 32.8 34,0 352 36.5 17.8
D. WAG-7 Interim Risk Assessment Analysis - - - - - - -
(fanded under 1998 taskplan modification AOOG)
' III. SPECIAL HYDROLOGIC STUDIES
A. Magic Valley Water Quality 140 | 181| 1224 1268| 1313] 1361
B. Big Lost River Gaging Stations (Does not 79.2 82.0 85.0 88.1 91.2 94.5
include stations proposed in Attachment A)
C. Flood Hazards Work funded under 2000 taskplan modifications A011 (funding period -

Aug 00 - Jun 01) and AO12 (funding period Sep 00 - Nov 01)

D. Tracer Studies

Covered under separate modification to the [A

E. Special INEEL Stdies

52.8

54.7

56.7

58.7

60.8

63.0

Program costs

1843.0

1909.2

1978.2

20492

2123.0

2199.6

. Note: Costs include a projected 2002 COLA of 4.6%. Outyear cost projections of 3.6% were based

on 2000 consumer Price Index and the 2001 COLA and include continuation of the drilling
program and costs associated with personnel replacement. Outyear projections also include
increases in water-rock interactions to reflect shift in program empha;is.
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Table 6. -Personnel Requirements by Fiscal Year, Core Program, FY 2002-2007
[Personnel requirements are in work years. Abbreviations: D, direct; I, indirect]

Personnel (workyears) FY 02 FY 03 FY 04 FY 05 FY 06 FY 07
Direct/Indirect pli1jplrlp|lrfp]ilpl1lnpl1
] L GEOHYDROLOGIC STUDIES
A. _Hydrologic Mouitoring 23 109123109 2300901230923 ]09]23]09
B. Recharge 01 ]o1]o1]o1l01fo1for]or]oer]orfolr]os
C. Pramework 20 {01120 01/20]01]20]01]20]01]20]01
D. Water-rock Interactions 10§01 {11401 fa1lor]rrjor]rr}or]ir]ol
E. Hydraulic Properties 05101105]01/05 0105/ 01]o05{01]/05]01
F. _Calibration of Numerical Models | 14 | 0.1 | 1.4 | 01 | 14 | 01 14 | 01| 14 J 01 | 14 ] 01
G. _Data Bases 03101003001 {03/01 03/01]03]01]03]o01
H_Reports 07102 ]07]02]07f02]|07]02}07]02]07]|02
] IL ENVIRONMENTAL RESTORATION PROGRAM SUPPORT
A. Federal Pacility Agreement (FFA) | 5.1 } 0.5 | 51 |05 |s1]os|s1]os]|s1/os)s1]os
B. RWMC Studies/Interbed Studies | 0.5.10.1 ] 1.0 | 01 | 1.0 |01 {1001 ] 06} 010601
C._Well Rehahilitation ' 02 /01f02]01)02 01 02[01]02]01]02]01
D. WAG-7 Interim Risk Assessment | Technical review completed. Findings to be released as a USGS administrative
Analysis report early in FY 2001,
IIL SPECIAL HYDROLOGIC STUDIES
[LA._ Magic Valley Water Quality 01 /o01fo01]01)01]01]01f01]01]01f01]01
B._Big Lost River Gaging Stations Ougoing work perfarmed by Idaho Falls Field Office Personnel
C. Flood Hazards Work program performed by Boise District Office Personnel and National
Research Program (NRF) as deacribed in proposal (see auachments Cand D). |
D. - Tracer Stadies - Covered under separate modification to the IA L
E. _Special INEEL Studies 05 101 {05 o1 |os o1 |osfor |os o1 |os o1
.| _TOTAL (Direct/Indirect) 148 | 26 {15326 153 ] 26 |153 ]| 26 |149] 26 | 149 26
TOTAL 174 17.9 17.9 179 17.5 17.5
27
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Table 7. -Detailed budget breakdown for FY 2002 [Costs are in dollars]

Hig

Bartholomay

deillec

*Perking

Suabtotal Salary & Benefits

Other Persennal Expensses
Moving expenses

Performance Awards

Travel

Training

Swubtotal Perscamal Expanses

Grade/ Hous Hoxly With

Step
GS139 2088
ases 120
GS137 2088
GS124 540
assM 40
Gs1us 76
GS1LS 2088
Gsw3 2088
GS107 2028
oS 12
cs12 626
GS133 2008
GS1010 1760
GS1v 1988
as115 2028
Gsw 201
GS14/6 2008
GS10/8 2008

G814 162
Gsi12 750
asi112 750

16,000
5,000

Banefits Coxt
4565 95312
1958 2350
49197 87,624
3785 20.442
2549 1,020
3498 2,658
3241 67,662
294 47,396
2121 55175
2627 2,942
nn 17359
4954 99,473
30.85 54290
“sy 88,647
3145 - 63,7%7
281 48,114
5520 110,8%
2798 .56,185
2062 35,749
y <%~ 46,628
nn U243
1536 16,031
10.16 14,016

Covered in seballocation to NRP
Covered in suballocation to NRP
Covered in suballocation to NRP
1,053,439
.
87,000
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Hydrologist
Hydrologist

Hydrologist
Technician
Techaician

Techaiciaa
Hydrologist
Hydrologist

Hydeologist
Techaician
Techmician
Techmician

. Techaician
i Deller
{ Clark (Temporary Stodsnt)

- Hydrologist (National Research Program)

Hydrologist (Natiosal Research Program)
Hydrologist (National Research Progeam)
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Openting Expenses

*Suballocation (IF Fisld Office) 79,200 Stream gaging network

Laborsary Analyses 76,000 Water-quality samples

Telephons/Cell Phones 3,195 PFisld telephones

Vehicls Bxpeases 35,500 Gag, oil, tires, vehicle ropairs & mmintenance .

ADP Bxpsuses 30,000 Inscanst foes, licenses, sofiwars, softwars suppart, hacdwars
Bauipmast Maist and Rpe 4,000 Gensrators, deill rigs, vehicles, trallecs, compressaes, pumps, forkt
Supplies 38,500 Dxillisg suppliss, field labarstary supplies, standards
Bquipment " 4,000 Deilling equipment, tools, scieatific meters, well measuring tapes
Preight/Shipping, misc 7,785 FED Ex, UPS charges

‘Working Capital Fund 5,000 Replacemant of vehidies, gaseratars, campers, trailers, computers
* Sub-allocatioa (Geol Div) 24,006 Paleomagastic analyses of bamlt

Paymaats to other cost centecs 1,600 NRC licsnse fos

*Sub-allocation (NRP) 30,000 NRP geochem model, Unsatratsd zons hydraulic sdies
Coaotract Secvices 49,000 Rascarch Assistant positions, Metecric Water Lise contract
Subtetal Operating Expemses 438,786

Overhead Asscssments Rate = 18.47% of ast costs (acte: calculation sxciudes sntries with asterisk® which already inciude applicsble overhead assessment
Subtolal Overbead Asssscments 258,763

Total

1,842,958
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ATTACHMENT A
v PROPOSAL FOR
ADDITIONAL STREAM GAGING STATIONS ON THE
BIG LOST RIVER, LITTLE LOST RIVER, BIRCH CREEK, AND ANTELOPE CREEK

By Nathan Jacobson
USGS Idaho Falis Field Office

Discussions held during the USGS INEEL program review and recent Emergency Preparedness
meetings regarding flood hazards have increased the awareness of the lack of coverage or
instrumentation at strategic locations in the Big Lost River/ Little Lost River areas. Additional
monitoring capabilities are proposed as a result of these discussions. These proposed additions will
enable water users and managers to obtain more complete data to assist them in their efforts to
quantify surface water recharge in poorly understood areas of the INEEL, to develop an early-alert
flood warning capability, to know on a real-time basis when flows are beginning or are at critical
stages, and to have available baseline data for future projects that will require substantially greater
understanding of ground-water/surface-water interactions than are currently available.

Bie Lost River

In an effort to enhance the real-time capabilities of the current system on the Big Lost River, the
following additions have been proposed:

1. Install a Data Collection Platform (DCP) on the gaging station on the Installation and
operation of DCP at Big Lost River below Mackay Reservoir near Mackay, ID (1312700) to
provide real-time data. This site also is crucial to the National Weather Service, who purchased
the DCP equipment contingent upon DOE supporting the annual operation and maintenance
(O&M) costs. (This DCP was installed in late FY 1999 and is now a part of the routine
Stream-gaging program.)

1. Install a DCP on the gaging station on the Big Lost River above the Big Lost River Sinks
(13132565). Although this site is equipped with a continuos recorder, flow is highly
unpredictable and the channel is very unstable. Consequently the transducer orifice commonly
is above water. This has required estimation of much of the record. This site is critical because
it provides data as to how the playas are receiving water.

2. Install a new a gaging station on Antelope Creek near Darlington. In 1997, DOE requested
that USGS identify a potential gaging station on Antelope Creek near Darlington. Antelope
Creek is a main tributary to the Big Lost River. This inflow below the gage near Mackay and
above Arco originates from a large drainage basin and has the potential to contribute greatly
to downstream flooding. Any flood flows originating from Antelope Creek will not be picked
up until they hit the real-time system at the gaging station at Arco, just outside of the INEEL
boundary.

Litle Lest River and Birch Creei

A large amount of inflow to the INEEL eriginates from streams along the northern boundary of the
site. The most notable of these are the Little Lost River and Birch Creek.

The nearest gaging station on the Little Lost River is 27 miles upstream at Clyde. A gaging station
on the Little Lost River near Howe was operated for several years and was discontinued in 1991,
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'We propose installing a gaging station on the lower Little Lost River either above or below the
town of Howe. This would not replace the gaging station located at Clyde because that station
serves the water district and irrigation districts.

Birch Creek has been diverted from its original channel and now flows in a man-made channel to
generate electrical power through a bulb turbine power plant. At the power-plant outflow, the creek
supplies water to several small diversions and then flows southwest onto the INEEL in a man-made
canal The canal banks of this canal failed in the past two years, releasing flood waters in the
vicinity of Test Area North, located in the natural sinks of Birch Creek. This canal then flows west

and sinks in an area in the ceater of the INEEL. This flow is a substantial source of recharge, with a
* daily mean discharge of approximately 50 cubic feet per second. Presently, the joint USGS/DOE
program funds a crest-stage gage on the original channel of Birch Creek on Highway 22. This site
probably will not have flow as long as the power plant is being operated.

To correct these situations, the USGS proposes to discontinue the crest-stage gage and to install

continuous recording gages with DCP capabilities on the Little Lost River near Howe and the Birch
Creek canal.

4, The gage on the Little Lost River near Howe will be equipped with a pressure transducer,
Sutron 8210 data logger, and transmitter. It will be installed either above Howe at the old site
or at a new site below Howe. This river can be waded atallbuttheveryhxgheststages At
both locations, local bridges are available for high-flow measurements.

5. The gage on the Birch Creek canal will be located downstream of the Highway 33 crossmg A
. gage site was located here two years ago with DOE personnel when the canal bank failed for
the first time. This site will be equipped with a pressure transducer, Sutron 8210 data logger,
and transmitter. This channel can be waded at most stages, but could require a boat
measurement during high flows. The culvert crossing does not lend itself very well to a bridge
measurement.

The costs for construction and installation (Cé&I) and operation and maintenance (O&M) for the
listed items are as follows:

2. Installation and operation of DCP at Installation and operation of DCP at Big Lost River
below Mackay Reservoir near Mackay, ID (1312700). Equipment was purchased by the
National Weather Service. Annual operation and maintenance costs are in the FY 2000 task
plan budget.

3. Installation and operation of DCP at existing gage Big Lost River above Big Lost River Sinks

(13132565).

C&l

Labor $714

Equipment $5,503

C&]1 Total $6,217

FY 2000 O&M in addition to normal O&M of existing gage $1.900

Total C&I and addititional annual O&M (FY 2000) 38,117
4, Installation and operation of gage with DCP on Antelope Creek near Arco, Idaho.

C&l

Labor 31,786

K}
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Equipment $6,466
C&I Total $8,252
FY 2000 0&M $11.390
Total C&I and annual O&M (FY 2000) $19,642

5. Installation and operation of gage with DCP on Little Lost River near Howe, Idaho.
C&l :

»

Labor $1,786

Equipment $6,466

Cé&l Total $8,252
—FY 2000 Annual O&M $11.390
Total C&I and annual O&M (FY 2000) $19,642

6. Installation and operation of gage with DCP on Birch Creek Canal downstream of Highway
33.

C&I
Labor $1,786
Equipment ' $6,466
Cé&l Total $8.252
KX 2000 O&M _ $11.390
Total C&I and annual O&M (FY 2000 . $19,642

R
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ATTACHMENT B
PROPOSAL FOR MULTIPLE-TRACER STUDY,
INEEL SPREADING AREAS AND BIG LOST RIVER
SPRING 2000

INTRODUCTION

The pumerical simulator for flow in the unsaturated and saturated zone at the RWMC does not
include provisions for modeling the influence of water diverted into the spreading areas from the
Big Lost River (Magnuson and Sondrup, 1998, p.2-30). The spreading areas, located approximately
1500 meters west and south of the RWMC, have been used intermittently since 1965 to regulate
flow in the Big Lost River. Earlier investigators have inferred a connection between operation of
the spreading areas and flow in the subsurface at the Subsurface Disposal Area of the Radioactive
Waste Management Complex as a possibility based on very limited unsaturated-zone but
substantial saturated-zone data. However, until recently, data have been lacking to convincingly
demonstrate that this direct connection exists. Because of the proximity of the spreading areas to
the RWMC and the large quantities of water that have been and may be diverted into these
spreading basins, the influence of the spreading areas on flow and contaminant transport at the
SDA needs to be evaluated. The validity of the conceptual model of flow and transport at the SDA
will remain in question until the issue of spreading area influences is resolved.

To test hypotheses of lateral flow and transport, the USGS introduced a polyaromatic tracer (1,5 .
naphthalene disulfonate) into spreading areas A and B in late June 1999. Monitoring results
indicate that water from the spreading areas can move laterally in the unsaturated zone to the SDA,
in a relatively short period of time. Test results also indicate that, at least locally, vertical
movement of water through the unsaturated zone to the water table beneath the spreading areas is

also very rapid and that there may be significant gaps in the interbeds beneath the spreading areas.
'Although the amount of lateral flow in the unsaturated zone beneath the RWMC from the

spreading areas cannot be quantified on the basis of this single tracer test, the magnitude of these
potential fluxes may be a significant component of total flow in the unsaturated zone, and may be
much larger than that derived from local precipitation and snow melt. If the 22,000 acre-ft
diversion that took place between May 30 and July 2, 1999 is taken as a limiting threshold
necessary to initiate lateral flow in the unsaturated zone beneath the RWMC, then the spreading-
area diversion record (fig 6-22) suggests that many such events have occurred over the past 35

. years.

The 1999 tracer-test results and other supporting information make it very difficult to ignore the
possible effects of spreading area influences on contaminant transport beneath the SDA. Without
additional evidence, it is not possible to determine how w1despread and pervasive lateral flow is
beneath the SDA. The USGS, at the request of DOE and in conjunction with BBWX, proposes to
conduct a second tracer test during the 2000 spring-runoff period at the INEEL spreading areas to
more adequately characterize movement of surface-water recharge in the vadose zone and to .
identify sources of vadose-zone water beneath the RWMC.
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APPROACH

Multiple tracers will be added to water in spreading areas A and B and to channe] sediments along
a three-mile reach of the Big Lost River. The tracers belong to a family of polyaromatic sulfonate
compounds that can be analytically differentiated from the tracer added in 1999. Two of the tracers
will be added to water in spreading areas A and B using a boat during normal flood-water
diversions. A third tracer will be injected into stream-channel sediments along a reach extending
from the INEEL diversion to the Pioneer Ditch diversion. Wells used in the 1999 test and
additional WAG-7 wells drilled in the last year will be monitored for the three tracers. This test will
be conducted in conjunction with another tracer test planned within the SDA. Sampling efforts will
continue at least for the next 12 months.

Tracers The chemical tracers, normally used in clothing dye processes, are not manufactured in
the United States. USGS has been abie to locate only one distributor, This distributor, in Hong
Kong, obtains the chemicals from manufacturers in mainland China. The great distance and
extensive lead time required for delivery requires that these chemicals be ordered as soon as
possible. Specific tracers, amounts, and estimated costs are described in the following table.

Tracer Amount,  Estimated cost,
inKe delivered,

dollars
1,5-naphthalene disulfonate disodium 1,000
2,7-naphthalene disulfonate disodiimi  * 1,000
2-naphthalene sulfonate sodium 1,500
1,3,6-naphthalene sulfonate trisodium 1.000

Total 4,500 $50,000

.Amlm Analytical work will be conducted for the USGS by a research laboratory at the

University of Utah. Approximately 1,200 samples will be collected by the USGS and BBWX field -
teams from wells in the vicinity of the RWMC, spreading areas, and Big Lost River. Estimated

costs of this work will be $20 per sample for-a total of $24,000. These estimates are preliminary
and may change as the sampling program evolves. :

USGS support USGS field teams and other support staff will be required to install tracers, and to
provide interpretation and analysis of data. Work will be documented in a USGS Water-Resources

" Investigation report(s).
BUDGET
Cost of the tracers $50,000 (Already funded through Mod 10, IA DE-A107-97ID13556)
Cost of analyses $24,000

USGS and BLM support to install tracers  $20,000
National Research Program support staff ~ $25,000
(interpretation and analysis) .
Procurement of miscellaneous equipment,
Materials, supplies, and rentals $3.000
Total $122,000 ($72,000 needed for completion)
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Figure 1. Generalized hydrogeology along the regional direction of ground-water flow within the Idaho
National Engineering and Environmental Laborstory subregion.
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. U.S. Geological Survey (USGS)
Idaho National Engineering and Environmental Laboratory (INEEL)
PROJECT OFFICE
Statement of Work (SOW) FY02

The U.S. Geological Survey (USGS), Water Resources Division, |daho National Engineering
and Environmental Laboratory (INEEL) Project Office will provide the U.S. Department of
Energy, Idaho Operations Office (DOE-ID) support In the following areas: geohydrologic
studies, Environmental Restoration Program support, and special hydrologic stucies. The
background of the USGS program, purpose for each specific task, and estimated costs and
resources for future years are included in Joseph P. Rousseaw/USGS letter Subject: USGS
Task Plan for work to be accomplished in fiscal ysar 2002, under Contract Number
DE-Al07-02ID14307 dated February 4, 2002 (Attachment 1).

The USGS will prepare a quarterly progress report summarizing progress on the major tasks
and the funds expended on the project. The report will be submitted to DOE-ID no later than 30
days after the end each calendar quarter.

Task |. Geohydrologic Studies

The USGS will continue to evaluate the horizontal and vertical migration of solutes in the
subsurface ground water at and near the INEEL Site, and the resultant dispersion, dilution,
sorption, and radioactive decay that occurs as a result of physical and chemical processes. The
USGS will continue to avaluate the stresses on the geochydrologic system to estimate the
sensitivity of waste migration to natural conditions.  The USGS will continue work to refine and
validate the conceptual groundwater model, as well as constructing a transient flow model.

T LA Hydrologic Monitoring

During FY02, the following data will be collected to describe thé hydrologic and geochemical
conditions and to evaluate effects of waste disposal and other activities at the INEEL on the
geohydrologic system: :

1. About 272 water samples will be collected from about 170 deep and shaliow wells, and
analyzed for selected chemical and radiochemical constituents to aid in the definition of
contaminant plumes and water chemistry. Most water samples will be analyzed by the
DOE-ID, Radiological and Environmental Sciences Laboratory (RESL) or by the USGS
National Water Quaiity Laboratory (NWQL) in Denver, Colorado. If flow occurs in the Big
Lost River and other selected straams, water samples will be periodically collected and
submitted to the laboratory for radionuclide and chemical analyses to determine the effect
the flow has on the quality of ground water beneath the INEEL.

2. About 800 depth-to-water measurements in 200 wells and numerous auger holes will be
made during FY02 to denote changes in storage and hydraulic gradient in the Snake River
Plain Aquifer and perched-water systems. Operation of about five continuous recorders will
detect short-term water-level fluctuations and identify recharge events.
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3. In addition to the existing suites of geophysical logs (about 350) for wells and boreholes,
other geophysical logs will be collected and interpreted as new wells are drilled as a part of
the Environmental Restoration Program.

4. The INEEL Groundwater Monitoring Plan developed by the DOE identified 13 sites at which
wells or well clusters were needed to more thoroughly document regional ground-water
conditions at the INEEL, to test various modeling hypotheses, and to determine the
prasence or absence of vertical hydraulic head components in the Snake River Plain Aquifer
beneath the INEEL. The number of wells completed annually will depend on the cost of
specific installations and on other priorities. The priority list for these wells presently
includes a cluster at EBR-1 and a cluster near the TRA. During FY02, corehole USGS-128,
north of CFA, will be deepened and USGS-129 at EBR-1 will be completed to improve the
understanding of subsurface structural features that control ground-water flow.

5. A historical and statistical analysis of the USGS hydrologic monitoring networks was initiated
saeveral years ago. This continuing analysis is designed to support the needs of the USGS
modeling program and to evaluate redundancy of measurements. '

6. Concem has increased in recent years regarding well security issues as they relate to the
protection of the environment and the integrity of the ground-water data set USGS will
modify wells to accommodate secure, locking caps during FY02.

7. A draft report was prepared several years ago to provide a post-audit of previous estimates
of background concentrations of |-129 in water from the eastemn Snake River Plain. After
both authors had retired, problems in data validation were observed, and the final report was
temporarily delayed pending resolution of these problems. Because the information
provided by the draft report is of value to the overall assessment of the fate and transport of
contaminants in the subsurface at the INEEL, additional efforts presently are underway to
evaluate the data problems and make the report available -

The USGS estimates 3.2 direct and indirect FTE's will be required for task L.A.
1.B. Aquifer Recharge '

The USGS will continue monitoring related to the chemical tracer added to water in the INEEL
spreading areas. A basis data report for the study on ages of ground water in the Snake River
Plain aquifer at INEEL Is expected to be released in FY02, The USGS tarminated the collection
of data from the small drainage-basin gaging-station network.

The USGS estimates 0.2 direct and indirect FTE's will be required for task 1.B.

I.C. Geologic Framework

The USGS will examine elements of the conceptual framework, including gechydrologic units 1
and 2. The extent and distribution of these units are, in places, uncertain; appear to greatly
affect flow and transport; and need to be validated by additional drilling and testing of rock

cores. The area of greatest importance is between the Idaho Nuclear Technology and
Engineering Center (INTEC) and Radioactive Waste Management Complex (RWMC). The

JF3 #



M e >

" DE-AI07-021D14307
A000
Attachment 2

geologic layers of greatest importance in identification of the boundary between units 1 and 2
are the "F” and *I" basalt-flow groups.

The F basalt, easily detected by measurements of paleomagnetic polarity, is present in cores
from seven widely distributed boreholes. Cores from six of these locations presently are being
evaluated for chemical composition. Additional coreholes at key locations are needed to better
define the | basalit and its hydraulic and structural characteristics. Approximately two coreholes
will be drilled in FY02. Cores obtained from FY02 wells/coreholes will be analyzed to determine
structural characteristics. Also, approximately 800 samples from the combined 3,630 feet of
core from various other wells will be used to precisely locate the contact separating Unit 1 from
Unit 2. Another geologic study that is scheduled for completion during FY02 is the
characterization of selected voicanic vent corridors. USGS will support one research assistant
and data collection and analysis to better characterize other key basalt flows in this important
part of the INEEL during FY02. The geochemistry will be used to supplement the acquisition of
additional paleomagnetic data.

in addition to these geologic studies, a tool is under development to facilitate public access to
previously published stratigraphic data for selected wells at and near the INEEL. This tool will
consist of an interactive web page showing selected maps, Geographical Information System
(GIS) coverage, and stratigraphic data for 333 wells.

The USGS estimates that 2.1 direct and indirect FTE's will be required for task I.C.

.D. Water-Rock Interactions

In order to understand the chemistry of ground water at and downgradient from the INEEL, the
following subtasks will be performed:

) 1. Develop réaction-path models of ground water in the hibutary valleys that recharge the

L]

Snake River Plain Aquifer;

2. Study the natural geochemistry of the Snake River Plain Adpﬂer at the INEEL,;
3. Develop a local meteoric water line derived from atmos'pherl'c precipitation data;

4, Develop a coﬁ-sprehenslva geochemical analysis to describe the impact of waste disposal on
the geochemistry of water at and downgradient from the INEEL.

The USGS estimates that 1.5 direct and indirect FTE's will be required to complete task I.D.

LE. Hydraulic Properties of the Snake River Plain Aquifer ‘

The USGS will continue to investigate the hydraulic properties of the aquifer that govemn the
velocity of ground-water movement and the migration of contaminants. As new wells are drilled,
or as pumps are installed in existing wells, additional tests will be conducted to further document
the spatial and vertical distribution of the hydraulic properties of the aquifer. Stratigraphic and
aquifer-test data will be used to improve estimates of hydraulic conductivity and storage for
input to numerical models representing tha Snake River Plain Aguifer.

The USGS anticipates 0.6 direct and indirect FTE's will be required for task 1.D.
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I.F. Calibration of Numerical Models

A report on the draft conceptual model of flow in the Snake River Plain Aquifer in the INEEL
subregion will be provided for DOE-ID review in the second quarter of FY02. Calibrated INEEL-
subregion steady-state and transient flow models will be completed in FY02. These models will
be used to evaluate the sensitivity of transient conditions on flow in the Snake River Plain

Aquifer and will provide the platform for development of a transport model for the INEEL
subregion.

.

The USGS anticipates 1.5 FTE's will be required for task |.F in FY02.
.G. Databases |

The USGS will continue to routinely provide data retrievals from its various paper and electronic

databases to DOE-ID and its contractors for inclusion in contractor-operated sitewide
databases.

The USGS estimates 0.4 direct and indirect FTE's will be required for task |.G.
ILH. Reports

The USGS will prepare hydrologic-data reports and interpretive reports. Data reports provide
documentation of conditions at the INEEL and may include ground-water level measurements, .
water-quality analyses, or site information. Interpretive reports are prepared to describe the
geohydrologic conditions at the INEEL and how these conditions impact, control, or interact with
the Snake River Plain Aquifer, perched-water bodies, chemical- and radioactive-waste -
migration, and the geochemical processes In the subsurface. Reports published by the USGS
_ will be provided to the DOE-ID, its contractors, other Federal, State, local agencies, and the

- general public upon request. Reports listed in tables 1 thru 3 of the USGS 2002 Task Plan will
be provided.

The USGS estimates 0.9 direct and indirect FTE's will be required for task LH.
TASK Il ENVIRONMENTAL RESTORATION PROGRAM SUPPORT
ILA. Federal Facllity Agresment and Consent Order (FFA/CO)

The USGS wili function as a technical consultant to DOE-ID, Environmental Protection Agency
(EPA), and the State of Idaho during the implementation of the Federal Facilities Agreement
{FFA) and Consent Order (CO) signed in 1991. In this capacity, the USGS will conduct an
independent review of hydrogeological data submitted by DOE-ID and will provide comments to
DOE-ID, EPA, and the State of idaho of its findings, to the extent resources are avallable. As
practicable, the USGS may assist in procuring contracts for hydrogeological services. The
USGS will provide DOE and its contractors with information on the hydrogeology of specific
waste area groups. This includes the collection of geophysical logs at all boreholes and wells
drilled as part of the Environmental Restoration Program.

The USGS will continua to maintain and operate the core and drill cutting library at INEEL. The
core library serves to (1) provide a secure storage and analysis area for the core, and (2) make
core available for site-wide and site-specific characterization that will be needed for future
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facilities and the Environmental Restoration Program. The cores will be catalogued in a
database, including (1) location and unique Identifier for the well or borehole from which the
core was obtained, (2) altitude of the land surface at the well or borehole, (3) the interval cored,
(4) general rock types included in the core, (5) identification of those parts of a core that have
been destructively analyzed, (6) a record of the types of analyses that have been performed on
selected sections of the core, (7) a referencs for the publication in which analyses are
contained, and (8) whether the core has been stored in a secured area since its collection.
Chain of custody records will be maintained, along with a record of those persons that examine
or analyze the core and drill cuttings.

The USGS estimates 5.6 direct and indirect FTE's are required for task il.A.

II.B. Subsurface Studies at the Radioactive Waste Management Complex (RWMC)
The USGS will continue with several research projects related to the subsurface at RWMC.
The USGS estimates 1.6 direct and indirect FTE's will be required for Task II.B.

Il.C. Well Rehabilitation

The USGS will continue to rehabilitate monitoring wells. USGS well rehabilitation efforts during.
FYO02 will focus on issues relating to well-head protection. Additionally, well rehabilitation
activities will include downhole fishing and retrieval projects as identified. Pump replacement
will be handled in part through the project support account.

The USGS estimates 0.3 FTE will be needed in FY02 and beyond for this activity.

- I.D. Technical Review of Interim Risk Assessment Analysis for the Radioactive Waste

Management Complex (RWMC) Wasts Area Group (WAG) 7, 13 and 14 Operable
Units :

'

At the request of DOE-ID the USGS INEEL Project Office initiated an independent technical
review of Draft Revision 2 of the "Interim Risk Assessment and Contaminant Screening for the
Waste Area Group (WAG) 7 Remedial investigation” in July 1988, A draft report was submitted
to DOE-ID In FY00. USGS Administrative Report will be sent in to DOE-ID for review and
approval in FY02. ) :

. SPECIAL HYDROLOGIC STUDIES
LA. Magic Valley Water Quality

As part of the USGS long-term monitoring network to document water-quality conditions in the
aquifer between the southemn boundary of the INEEL and the Twin Falls-Hagerman area,
groundwater samples will be routinely collected from about 55 sites. Samples are taken at each
site on a three-year cycle. As a contintiation of the offsite water-quality monitoring program
initiated In 1989 between the southem boundary of the INEEL and the Twin Falis-Hagerman
area, 20 water samples will be collected in FY02 and submitted to the National Water Quality
Laboratory (NWQL). The samples will be analyzed for radionuciides, nutrients, trace metals,
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purgeable organic compounds, herbicides, and insecticides. Results of the monitoring program
will be published in a series of reports. . '

The USGS estimates that 0.2 FTE are required b staff this program.
I.B. Big Lost River Gaging Stations

The USGS will continue the operation of six continuous and nine partial-record stream gages on
the Big Lost River. The USGS, Idaho Falls Field Office will operate gaging stations on the Big
Lost River. Flow records from these stations will be published annually.

Hi.C. Flood Hazard Studies

In FY0O0, DOE-ID requested USGS to conduct two studies in to better determine the 100-year
peak flow of the Big Lost River at the INEEL, (1) An Evaluation of the Flood Flow Characteristics
of Bedrock Construction the Big Lost River Downstream of the INEEL Diversion Structure, and
(2) An Evaluation of the Effects of Travel Time and Channel infiltration Losses for Tributary Sub-
Basins on the Flood Hydrograph of the Big Lost River at Arco, Idaho. Those studies were
continued in FYO1. USGS reports for the above investigations will be issued in FY02.

IIL.D. Tracer Studies

April 2000, DOE requested USGS in cellaborate with the site contractor Bechtel BWXT Idaho,
LLC (BBWI) to prepare a cost proposal for additional tracer studies to begin with the 2000
spring-runoff in the Big Lost River. A proposal to conduct this work was prepared and funded to
procure the tracers, however, there was insufficient fiow in the Big Lost River to conduct the
tracer test in FY00. A Large-Scale Tracer Test, with multiple tracers in the Big Lost River and

. spreading areas A and B, was planned in the spring of 2001, but not completed due to lack of

" fiow in the river. Additional tracer work was specified as an attachment to the FYO2 Task Plan
submitted by the USGS. This work is dependent on the unpredictable flows in the Big Lost
River. Therefore, this work will be funded under a separate SOW so the performance period
can appropriately accommodats this.

HLE. Special INEEL Studies
The USGS will inftiate and conduct miscellaneous special studies at the INEEL as identified and

requested by DOE-ID. Such studies will be within the general scope of the Interagency
Agreement in support of characterization studies at the INEEL. _
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