











91330

DOE/RL-90:22
Draft F
ACRONYMS

ARARs applicable or relevant and appropriate requirements
ASTM American Society for Testing and Materials
BHI Bechtel Hanford Incorporated
BPA Bonneville Power Administration
CARs Corrective Action Requirements
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations
CLp Contract Laboratory Program
CMI corrective measures implementation
CMS corrective measures study
CRP Community Relations Plan
D&D dec  nissioning and decontamination
DOE U 7y m ofE gy
DOwW Description of Work
DQOs data quality objectives
Dw dangerous waste
Ecology Wa ngton Department of Ecology
ECS emergency cooling system
EDB emergency dump basin
EDT emergency dump tank

HQ environmental hazard quotient
EHW extremely hazardous waste
Ells Environmental Investigations Instructions
ENU elementary neutralization unit
EPA U.S. Environmental Protection Agency
ERA expedited response action
FS feasibility study
HDPE high-density polyethlyene
HGP Hanford Generating Plant
HSRAM Hanford Site Risk Assessment Methodology
HSP Health and Safety Plan
HSWA Hazardous and Solid Waste Amendments (of 1984)
ICR incremental cancer risk
IMO Information Management Overview
IRM interim remedial measure
LERF liquid effluent retention facility

FI limited field investigation

w1 liquid waste disposal facility
LWLS liquid waste loadout station
MCL maximum contaminant level
MCS Management Control System
NCP National Qil and Hazardous Substances Contingency Plan
NOEL no observable effect level
NPDES National Pollutant Discharge Elimination System
1 _2 National Priorities List
PARCC precision, accuracy, representativeness, completeness, and comparability
PCBs polychlorinated biphenyls

PCE tetrachloroethylene
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ACRO...MS (cont)

PC../7 publicly owned treatment works

QA quality assu 3 A

QAPjP Quality Ass :e Project Plan

QC quz y control

QRA qualitative risk assessment

RCRA Resource Conservation and Recovery Act of 1976
RCS reactor coolant system

RCW Revised Code of Washington (State)
RFA RCRA facility assessment

RfD reference do.

RFI RCRA facility investigation

RI remedial investigation

RL Richland Operations Office

ROD record of decision

SAl ! Streamlined Approach For Environmental Restoration
semi-\"" ¢ i-vc le ganic compound

SS Washington Public Power Supply System
SWMU solid waste management unit

TAL target analyte st

TBC to-be-considered

TCL target compo  d list

TPHs total petroleum hydrocarbons

TSD treatment, storage, or disposal

UTL upper threshold limit

vOC volatile organic compound

WAC Washington / ainistrative Code

WHC Westinghouse Hanford Company

WIDS Waste Identification Data System
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1.0 INTRODUCTION

Four areas of the Hanford Site (the 100, 200, 300, and 1100 Areas) have been included on
the U.S. Environmental Protection Agency’s (EPA’s) National Priorities List (NPL) under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CI CLA).
Figure 1-1 shows the location of these areas. Under the Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) (Ecology et al. 1990a), signed by the Washington Department
of Ecology (Ecology), EPA, and the U.S. Department of Energy (DOE), more than 1,000 inactive
waste disposal and unplanned release sites on the Hanford Site have been grouped into a number of
source and groundwater operable units. These operable units contain contamination in the form of
hazardous waste, radioactive/hazardous mixed waste, and other CERCLA hazardous substances. Also
included in the Tri-Party Agreement are 55 Resource Conservation and Recovery Act (RCRA)
treatment, storage, or disposal (TSD) facilities that will be closed or pen ~ ted to operate in
accordance with RCRA regulations, under the authorit ~ — apter 173-30" ™" ‘iington
Admin rative Code (WAC). S " facilit i "udedint T Chun

The :i-Party Agreement requires that the cleanup programs at the Hanford Site integrate the
requirements of CERCLA, RCRA, and Washington State’s dangerous waste (the state’s
RCRA-equivalent) program. The EPA maintains authority for CERCLA, and Ecology implements
RCRA under the authority of the state’s dangerous waste program. The state has also received
authorization to implement the EPA’s radioactive mixed waste program. The state does not yet have
authority to implement the most recent amendments to RCRA, the Hazardous and Solid Waste
Amendments (HSWA); this authority remains under EPA. A comparison of CERCLA and RCRA
terminology used in this work plan is provided in Table 1-1. Pursuant to the Tri-Party Agreement,

¢ 100-NR-1 Source Operable Unit is subject to RCRA corrective action authority.

The Tri-Party Agreement (Ecology et al. 1994a) recognizes the need to ensure consistent,
effective, and nonduplicative cleanup.  ensure this, actions taken under Ecology, DOE, and]1 A
authorities will need to be implemented in a coordinated fashion. The three parties have agreed that
sites associated with the Hanford Generating Plant (H ) will be included in the 100-NR-1 Operable
Unit as documneted by Tri-Party Agreement Change Number C-93-08 to Appendix C of the Tri-Party
Agreement (Ecology et al. 1994b). The three parties have also agreed to utilize the N Area as a pilot
project with the obiective of ensuring coordinated, streamlined cleanup efforts. This approach is
documented in the i-Party Agreement Change Number M-15-94-04 (Ecology et al. 1994c). Change
Number M-15-94-04 icludes actions presently deemed necessary to address near-term environmental
and human health related concerns, and is intended to carry N Area through early cleanup and the
deactivation process. Draft F of this work plan has been prepared to comply with Milestone M-13-87
in Tri-Party Agreement Change Number M-15-94-4 (Ecology et al. 1994a). Integration of activities
within : 100 N Area by the 100 N Area Pilot Project is discussed * detail in the 100 N Area Pilot
Project Management Plan (BHI 1994a).

This work plan and the attached supporting project plans establish the operable unit setting
and the objectives, procedures, tasks, and schedule for conducting the RCRA facility
investigation/corrective measures study (RFI/CMS) for the 100-NR-1 Source Operable Unit. Source
operal : units include facilities and unplanned release sites that are potential sources of contamination.
The 100-NR-2 Operable Unit underlies the 100 N Area, (Figure 1-2). The 100-NR-2 operable unit
includes all contamination found in the aquifer soils and water within its boundary. A separate work
plan has been initiated for the 100-NR-2 Groundwater Operable Unit (DOE-RL 1994a).

1-1







decision making) has caused unexpected growth of the schedules for investigations and the cost for
conducting the RI/FS. With a traditional CERCLA approach, cleanup actions would not commence
until the ROD was issued following the RI/FS. This raised the concern that too much time and too
large a portion of a limited budget would be spent before actual cleanup would start. Another
motivation for a new strategy was the need to coordinate past-practice investigations with RCRA
closure activities since some operable units contain RCRA TSD facilities.

In response to the above concerns, the three parties decided to manage and implement all
past-practice investigations under one characterization and remediation strategy, regardless of the
regulatory agency lead, as defined in the Tri-Party Agreement (Ecology et al. 1990a). In order to
enhance the efficiency of ongoing CERCLA RI/FS and RFI/CMS activities at the 100 Area of the
Hanford Site, and to expedite the ultimate goal of cleanup, more emphasis is placed on initiating and
completing waste site cleanup through interim actions.

This streamlined approach is described and justified in The Hanford Federal Facility
Agreement and Con. ‘' Order ~— ange Packa 16, 1 ) ©1991). To
implement this approach, the three parties developed the Hanford Past-Practice -.. _.egy (DOE-RL
19¢ ). This strategy provides new concepts for:

o accelerating decision-making by maximizing the use of existing data consistent with
data quality objectives

° undertaking expedited response actions (ERAs) and/or interim remedial measures
(IRMs), as appropriate, to either remove threats to human health and welfare and the
environment, or to reduce risk by reducing toxicity, mobility, or volume of
contaminants.

The Hanford Past-Practice Strategy (DOE-RL 1991a) describes the concepts and framework
for the RFI/CMS process in a manner that has a bias-for-action through optimizing the use of interim
actions, culminating with decisions on final remedies on both an operable unit and a 100 Area
aggregate scale. The strategy focuses on reaching early decisions to initiate and complete cleanup
projects, maximizing the use of existing data, coupled with focused short-time-frame investigations,
where necessary. As more data become available on contamination problems and associated risks, the
details of the longer term investigations and studies will be better defined.

The RFI/CMS process under this strategy is a continuum of activities whereby the effort is
defined based upon knowledge gained as work progresses (the observational approach). Whereas the
strategy is intended to streamline investigations and documentation to promote the use of interim
actions to accelerate cleanup, it is consistent with the RFI/CMS and RI/FS processes. As stated in
EPA | 188a), the objective of the RI/FS process "... is not the unobtainable goal of removing all
uncertainty, but rather to gather information sufficient to support an informed risk management
decision regarding which remedy appears to be most appropriate for a given site.”" Figure 1-4 is a
decision flow chart that shows the streamlined Hanford Site past-practice RFI/CMS process. The
strategy includes three paths for interim decision-making and a final corrective-action-selection
process for the operable unit that incorporates the three paths and integrates sites not addressed in
those paths. An important element of this strategy is the application of the observational approach, in
which characterization data are collected concurrently with cleanup.

As shown on Figure 1-4, the three paths for interim decision-making are:
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3. 100 Area Aggregate and Hanford Site Studies

The 100 Area aggregate and Hanfor Site studies provide integrated analyses of selected
issues on a scale larger than the operable unit. The issues addressed by these studies affect all
100 Area operable units and are more appropriately studied on an aggregate basis. The 100 Area
aggregate and Hanford Site studies being conducted include a river impact study, a shoreline study,
an ecological study, a cultural resource study, a background study, and development of a baseline risk
assessment methodology.  1ese studies provide data to be used in the LFI and the final RFI.

4. 100 Area Feasibility Study and Report

The 100 Area FS develops and screens generic remedial alternatives on a 100 Area-wide
basis. The results of this study provide a foundation for all subsequent feasibility studies to be
performed for M selection and corrective measures studies for selection of operable unit corrective
actions. 100 ° :a FS identifies contaminants of concern and applicable or relevant and
appropriate requirements (ARARs), develops and sc s alternati and identifies the ne ~ for
treatability studies and technology demonstrations to support detailed analyses during focused
feasibility and final corrective measures studies. The 100 Area FS report is a primary document. In
addition to the 100 Area FS report, two additional (secondary) reports will be prepared: the
treatability program plan, which will identify treatability studies to support 100 Area activities; and
the IRl program plan, which will identify IRMs to be conducted within the 100 Area.

5. Limited . eld Investigation and Report

The RFI for high-priority sites begins with an FI that is performed to provide additional data
and characterization needed to support selection, design and implementation of IRMs, if needed. The
LFIs are performed at those high-priority sites where the existing data are considered insufficient y
the unit managers to select an IRM (Item 9). The LFI may be conducted in parallel with the focused
FS (Item 6), permitting the collection of any additional data identified when conducting the focused
FS.

The LFI may consist of data compilation, non-intrusive investigations, intrusive investigations,
and data evaluation. 1e LFI is an integral part of the RFI/CMS process and functions as a focused
RFI for selection of IRMs. A qualitative risk assessment is performed as part of the LFI, and is
focused on the principal risk drivers in the operable unit. The results of this assessment may be used
to help determine the need for IRMs, to select the IRMs, and to determine risk-based cleanup levels
for the IRMs.

The LFI report is a secondary document summarizing the data collection and analysis
activities conducted during the LFI, and the qualitative risk assessment. The LFI analysis activities
include review of pertinent information from previous studies and from the 100 Area aggregate
studies. Any additional data needs identified during the report preparation will be collected prior to
completing the report.

6. Focused Feasibility Study

The focused FS evaluates the alternatives identified in the 100 Area FS for IRMs at
high-priority sites in the operable unit. The information needed to make decisions during the focused
FS is taken from existing sources, results of the LFI, results of treatability studies as identified in the
Treatability Program Plan described in Item 4, and results of any technology demonstration projects
that are conducted. Modeling, if required, may be performed as part of the detailed analysis.

1-5
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The final RFI is conducted in parallel with the final CMS, permitting the collection of any
¢ litional data that may be identifie when conducting the final CMS. The final RFI and the baseline
risk assessment are documented in the final RFI report, which is a secondary document.

13. Final Corrective Measures Study

The final CMS evaluates the alternatives identified in the 100 Area FS for corrective action at
the operable unit. The information needed to make decisions during the final CMS is taken from
existing sources, results of the IRMs and final RFI, and from any treatability studies and technology
demonstration projects that are conducted. Modeling, if required, may be performed as part of the
detailed analysis.

14. RCRA Facility Investigation/Corrective Measures Study

The RFI/CMS reportisap ° 7 doct  nt that summarizes th 1+ collection and
analysis activities conducted during the final RFland f -~~~ T 1 ‘eport " Op
the baseline risk assessment, and an evaluation of alternative corrective actions for the operable unit
that is intended to provide adequate information for selection of a corrective action.

15. Proposed Corrective Action Plan

The proposed corrective action plan is a primary document that provides the public with a
summary of the final CMS and identifies the corrective action selected.

16. Operable Unit ROD

The operable unit ROD summarizes the RFI/CMS report as well as any changes to the
selected corrective action occurring as a result of public comment on the proposed corrective action
plan. The operable unit ROD is a primary legal document certifying that the remedial action selection
process was carried out in accordance with CERCLA, and committing the three parties to erform the
corrective action in accordance with its specifications. The operable unit ROD presents a technical
description of the corrective action; the final engineering, institutional, and corrective action goals;
and information regarding the site. The operable unit ROD is written and issued by the regulators.

17. Corrective Action Design Report

The corrective action design report is a secondary document and provides engineering and
technical specifications for implementing the corrective action identified in the operable unit ROD.

18. Corrective Action Implementation

The corrective action is implemented in a construction and operations phase. This phase
varies in scope and complexity depending upon the corrective action.

1.1.3 The Coordination Strategy

A coordination of environmental restoration activities at the 100 N Area is required to m
the intent ; | milestones of the M-15-94-04 Change Number, such as the documentation requirements
for RCRA TSD facility closure/postclosure plans, RCRA past-practice site RFI/CMS, and CERCLA
RI/FS activities. This coordinated effort is designed to conform with the conditions set forth in the
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alternative for all waste sites of the 100 N Area. These supplemental limited investigations will be
conducted after development of data quality objectives and a Description of Work (DOW).

A final baseline risk assessment will be performed for the entire 100-NR-1 and 100-NR-2
operable units ing all available data such as analogous and historical information, data from
supplemental investigations, data from the closure of the RCRA TSD sites, and data from the
high-priority sites. This assessment will provide a quantitative evaluation of residual risk at the
operable unit after completion of the IRMs. The baseline risk assessment will be prepared following
HSRAM (DOE-RL 1994b). The results of this assessment will be used to help determine the need
for additional corrective action for high-priority waste sites, to determine the need for corrective
action at low-priority waste sites, and to determine risk-based cleanup levels for any required
corrective action.

Volume 5, the closure plan/CMS for final closure of all waste sites in the 100-NR u
10 [R-2 Operable Units will t infi ion obtained in any sup; nental
i i the baseline r Swill © " rad”™" 7 rective
for the migh-priority waste sites and necessary corrective action for all the low-priority waste sites.
Corrective actions for the waste sites will be based upon the analogous site concept currently being
utilized in the )0 Area operable units described in the Phase III Feasibility Study Report (DOE-RL
1994e). Upon regulatory acceptance of Volume 5, a inal Proposed Plan will be prepared and public
review and comment will be conducted. A final ROD will be issued. Similar to Volume 2, design
reports will be completed and implementation of any necessary corrective action will be conducted.
Unlike Volumes 1 and 3, which address RCRA TSD sites, closure certification will not be required
for final remediation of operable units.

1.1.4 100 Area NPL Site ecord of Decision

Data collected by previous investigations and after implementation of IRMs and operable unit
corrective actions will be used in a cumulative risk assessment for the 100 Area. A 100 Area NPL
Site ROD may be required to document the results of the cumulative risk assessment and document
any additional remedial activities necessary on a 100 Area aggregate basis. The 100 Area NPL Site
ROD would be a primary document written and issued by the regulators in a process similar to the
IRM and operable unit RODs as described in Section 1.1.2.

1.2 PROJECT GOALS

The goal of the 100-NR-1 Operable Unit RFI/CMS is to provide sufficient information to
optimize the use of IRMs to expedite cleanup, while still maintaining a technically sound and
cost-effective program of investigations that culminates in the development and evaluation of final
corrective action  ernatives in the final CMS.

1.3 ORGA!M A [ON OF THE WORK PLAN
Eight chapters, including this introduction, are included in this work plan. This work plan
has been structured to provide the detailed information needed to initiate the L. .s, and to provide a

framework for collecting any additional data that may later be identified. Chapter 2.0 presents the
physical and environmental setting of the 100 N Area. The history and current understanding of the
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Verner 1983). Where required, the QAPjP invokes appropriate procedural controls selected from the
BHI Quality Management Plan for Environmental Restoration of the Hanford Site (BHI 1994d), the
BHI Environmental Restoration Project Quality Assurance Department Procedures (BHI 1994e), and
the BHI Environmental Investigations Procedures (BHI 1994f), or those developed to accommodate
the unique needs of this investigation.
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The 1312-N liquid effluent retention facility (LERF) was constructed as part of the safety
enhancement program initiated in 1987. This facility served as a backup to the existing containment
system and was designed to receive primary cooling water in the event of an emergency, such as fuel
failure. The LERF facility consists of a high-density polyethylene (HDPE) bladder contained within a
lined and berm impoundment. The facility has never been used.

2.1.3.2 Reactor Coolant System. The portion of the reactor coolant system (RCS) within the N
Reactor building consists of 16 parallel lines that conducted cooling water from an inlet —ater
manifold in the 109-N heat exchanger building to the reactor. Each of these 16 lines te inates in a
vertical header to which is attached 54 to 66 individual pressure tube header-to-inlet nozzie
connectors. Similar outlet risers and parallel lines conducted the coolant from the pressure tube outlet
nozzle-to-header connectors to an outlet water manifold (WHC 1989a). Figure 2-2 is a flow diagram
showing the N Reactor coolant components.

In the 109-N heat exchanger bi  ling, which is | © o YT Panctas
building, 1 s s 3 Cof | o L
generators (in parallel), a circulating pump and associate ind
steam generators in each of the six cells could be isolated from the main header piping ., .....1s of
isolation valves (WH_ 1989a).

Reactor coolant pressure and temperature were controlled to prevent boiling at any point in
the system. A surge vessel (pressurizer) controlled system pressure and volume surges resulting from
normal coolant density changes during reactor transient heat output conditions. The pressurizer
consists of a ¢ ndrical pressure vessel with a useful vol" ~ - of about 34 m* (1,200 ft*) and was
connected directly to the reactor outlet piping. Two electric immersion heater systems maintained the
pressurizer at saturation temperature and pressure retaining approximately 40% useful surge volume
during normal operations. During outsurges of water from the pressurizer, the drop in pressure was
compensated for by flashing steam from the saturated water. Increases in system pressure were
limited by injecting a water spray into the steam space to condense some of the steam. This spray
was reactor coolant fed from either reactor inlet water or from the high pressure injection pumps

(WHC 1989a).

2.1.3.3 Nuclear Fuel System. The fuel used for operation of the N Reactor was slightly enriched
uranium-235 (0.94% to 1.25%), clad with a zirconium alloy. At shutdown, a concentric tube-in-tube
fuel design was in use. In the past, other materials have been used as a target in conne on with an
enriched uranium driver fuel element to produce useable isotopes such as tritium and pluwnium-238.
The fuel cladding is zircaloy-2 metallurgically bonded to the uranium by a co-extrusion process. The
fuel elements used in N Reactor were manufactured by United Nuclear Corporation and ranged from
38 to 66 cm (15 to 26 in) in length (WHC 1989a).

2.1.3.4 Heat Dissipation System. The secondary steam system for the N Reactor removed the
reactor heat from the reactor coolant system by boiling secondary water in the shell side of the steam
generator. During operation solely for the production of special nuclear material the major fraction
of this steam was routed to 16 dump condensers which were arranged in parallel and cooled by
untreated Columbia River water. These cor nsers operated at a pressure near that of the steam
generators and eliminated the need for steam pressure reducing stations. Condensate was pumped
from the dump condensers back to the steam generators for recycling. To achieve maximum single
purpose production operation, the st | temperature and p1  ires were maintained as low as
practicable. A portion of the steam generated was utilized by the coolant pump drive turbines and by
the turbine generator for local station service (WHC 1989a).
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Starting .. cember 1984, the 107-N spent fuel storage basin cooling water recirc tion
system was operated. The 107-N basin recirculation facility treated the basin water supply by
filtration and ion exchange. Acidic and caustic regeneration wastes were generated as a result of the
ion exchange process. These mixed wastes were routed to the 190,000 L (50,000 gal) tank located in
the basement of 107-N, where they were neutralized and then pumped to the 1314-N LWLS (Chien
1989).

2.1.4.1.3 Reactor Periphery Cooling Systems. Three reactor periphery cooling systems,
the graphite and shield cooling system, the reactor control rod cooling system, and the reactor
secondary coolant loop system, were closed systems using demineralized water from the 163-N
demineralization plant. As with the primary coolant system, bleed off and spillage from the periphery
cooling systems resulted in small continuous discharges to the 116-N-1 and/or 116-N-3 facilities.
Periphery cooling water also had a variety of chemicals added, including, ammonium hydroxide and
morpholine for = control, and hydrazine for oxygen control.

2.1.4.1.4 ctor 0 olant 0 amil Aj 7
3 to 5 years, the reactor primary coolant loop was decontaminated with a 70% phosphoric
acid/diethylthiourea solution diluted to an 8% solution by weight. This solution was mixed in the
109-N mix tank, then piped to the old RCS manifold in the N Reactor. From the manifold, the
solution entered the primary piping through the V-3 valves. The decontamination solut 1removed
the radioactive oxides (containing activation anc ssion products) that had built up as residues in the
piping. The solution exited the primary coolant loop through the V-4 valves and was then routed to
the 116-N-2 radioactive chemical waste treatment and storage facility tank (Chien 1989).
Decontamination solution and subsequent rinseate was pumped into this tank. This volume was
ap] _ cimately 2,300,000 L (600,000 gal) of mixed waste. Another 380,000 L (100,000 gal) of
rinseate was pumped through the primary cooling system and discharged to 116-N-1 and/or 116-N-3
(WHC 1987a). The acidic decontamination solution in the 116-N-2 storage tank was neutralized with
sodium hy oxide to a pH greater than 7.0 and pumped to the 1314-N LWLS. Prior to 1987, the pH
was required to be between 9.0 and 11.0. From the 116-N-2 tank the waste solution was sent to the
200 Area via rail tank car for disposal (Chien 1989).

2.1.4.1.5 Drainage from Reactor Support Facilities. The radioactive drain system is a
network of floor drains which collected radioactive water from throughout the N Reactor building and
109-N building. In addition to pump leakage and system bleed off from reactor primary and
periphery cooling systems, spills and waste streams may also have originated at several locations
(WHC 1987a,b, Chien 1989), including:

o five wet laboratories which performed chemical analyses on cooling water - to
116-N-1 and/or 116-N-3

o auxiliary power battery lockers (potential spills) - to 116-N-1 and/or 116-N-3

o hydrazine mixing and injection area - to the Columbia River
° room 111 decontamination station - to 116-N-2
° room 307 decontamination station - to 116-N-2
o room 191 decontamination station - to 116-N-2.
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Stratigraphic units known to be present in the 100 N Area consist of the Saddle Mountains Basalt, the
Ringold Formation, and the Hanford formation. A site-specific conceptual geologic column for the
100 N Area is presented in Figure 2-11. Surficial eolian deposits are also reportedly present in the
area (Gol r Associates, Inc. 1988).

Logs from the installation of approximately 70 wells are available for characterization of the
100 N Area geology. The location of monitoring w s and the deeper borings is presented in
Figure 2-12.

Data quality of geologic descriptions on boring logs is highly variable. The level of detail in
the descriptions is dependant upon the drilling and sampling methods as well as the personnel logging
the borehole. The majority of the shallow holes were drilled using cable tool and samples for
lithologic descriptions were collected by bailing the holes. Additionally, geophysical logs are
a lable  a number of borings, and were used to assess lithologic changes within the stratigraphic
c Some of the geologic logs, however, do not provide sufficient information to determine the
I « the Hanforc....ngold cor t.

The thickness of the sediments overlying the basalts is about 160 m (520 ft). The water table
is up to 24 m (80 ft) below the ground surface. Discussions of geology in this section are limited to
the unsaturated sediments.

2.2.2.2.1 Ringold Formation. The Ringold Formation unconformably overlies the Saddle
Mountains Basalt in the 100 N Area. This formation is approximately 143 to 146 m (470 to 480 ft)
thick in the area.

The Ringold unit 1 is composed of light-tan interbedded sands and gravels. This subunit
exhibits a more felsic (quartzitic) composition than the underlying Ringold subunits. Lithologic logs
indicate that a cemented horizon may be present in the upper portion of this unit. However, the
lateral continuity of this zone is not apparent within the 100 N Area. The Ringold unit 1 is
approximately 13 to 20 m (42 to 65 ft) thick in the 100 N Area and the top of the Ringold occurs at
approximately 120 to 128 m (395 to 420 ft) amsl (approximately 15 m [50 ft] below ground surface).
The majority of the wells in the 100 N Area are completed within the Ringold unit 1. As such, most
lithologic information deals strictly with this gravelly zone and the overlying Hanford formation.
Natural gamma logs taken within the upper portion of the Ringold unit 1 indicate that the top of the
interval varies laterally from relatively "clean" gravels to silty gravels (Pratt 1985). Figure 2-13
shows the location of three cross sections for the 100 N Area. These cross sections are shown in
Figures 2-14, 2-15 and 2-16 and illustrate the lateral and vertical lithologic variation that can be
apparent within the Ringold unit 1 and Hanford formation.

Ringold unit 1 can be differentiated from the Hanford formation based on the composition of
the sand. Ringold unit 1 has tan sands derived from primarily metamorphic rocks while the Hanford
formation has black sands derived primarily from basalt. In addition, the Ringold unit 1 is more
compact than the Hanford formation.

2.2.2.2.2 Hanford Formation. The Hanford formation overlies the Ringold Formation, and
is composed of interbedded sands, gravels ar  cobbles of the Pasco Gravels. The finer-grained
Touchet beds are not present in this area. The unit is described as gravelly sand to sandy gravel that
is poo  sorted and composed of rounded basaltic clasts. Caliche deposits are present in parts of the
unit. Coarser-grained material such as cobbles appear to be present in the upper portions of the unit,
with sandy gravels and gravelly sands downsection. Occasional cemented zones occur within the
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The 116-N-3 crib and trench began intermittent operation in 1983, diverting some of the
discharge from 116-N-1. In 1985, all of the discharge from the 116-N-1 delivery pipe was diverted
to 116-N-3. The shift to 116-N-3 resuited in the creation of a groundwater mound beneath the
116-N-3 crib and the formation of new springs further to the north and downstream along the river
(Perkins 1990). The location of these springs are shown in Figure 2-20.

The discharge to the 116-N-3 facility has varied greatly since 1985, but has generally been
sasing. Average inflows were 4,680 L/min (1,237 gal/min) in 1986, 1,500 L/min (400 gal/min)
187, and 1,100 L/min (300 gal/min) in 1988 (Golder Associates ic. 1990). Discharge to
116-N-3 crib was increased during 1989 to reach 5,700 to 7,600 L/min (1,500 to 2,000 gal/min), but
was reduced in mid-1989 to an average of 1,320 L/min (350 gal/min). The current average rate is
approximately 7.6 L/min (2 gpm).

The maximum mounding observed beneath 116-N-3 occurred in June 1989, with the water
at 126 m (412 in well 199-N-7~ npared 119.6 m (392.5 ft) in May 1989.
wninF . R wa - R t  hydraulic - t
was extensive during this period.

After the disposal to 116-N-3 crib and trench was reduced in mid-1989 from 5,700 to
7,600 L/min (1,500 to 2,000 gal/min) to 1,320 L/min (350 gal/min), the mound was observed to
dissipate rapidly. The dissipation was reported to occur at a rate of about 0.02 m/day (0.08 ft/day)
between May 1989 and January 1990, but the reduced discharge continued to influence the
groundwater flow in the 100 N Area (Gilmore et al. 1991). Discharge is scheduled to be
discontinued in 1995. The water-table contc ; for the 100 N Area for May 1990 (Figure 2-23) show
the continued decrease in the mounds for the 120-N-1, 120-N-2 and 116-N-3 facilities due to the
reduced discharge to these units. This continued decrease can be seen in the recent water-table data
for 1991. From these data, it is evident that the water table has returned to near the pre-operational
levels (Gilmore et al. 1991).

Groundwater flow in the 100 N Area is also influenced by changes in the Columbia River
stage since the aquifer is hydraulically connected to the river. The river stage routinely fluctuates as
much as 2.1 m (7 ft) during a 24-h period due to releases from the Priest Rapids Dam (Section
2.2.4). These fluctuations in river stage have been observed to influence water levels in wells located
close to the river. A study of the effect of the river on the unconfined aquifer evaluated 1990
water-level data (Gilmore et al. 1991). During this year, groundwater levels continued to decline as a
result of decreased discharge to the 120-N-1, 120-N-2, and 116-N-3 facilities, but the rate of decline
is decreasing and the water levels in the wells near the river are approaching the average river level.
The short-term, daily river-level fluctuations correlate with water levels in wells as far inland as well
199-N-67 which is about 230 m (750 ft) from the river. The seasonal fluctuations correlated with
water-level fluctuations in well 199-N-57 which is about 300 m (1,000 ft) from the river. In addition,
during the high river stage, for a short period, the river level was higher than the water levels in the
wells, indicating a temporary reversal of hydraulic gradient and the flow of river water into the
unconfined aquifer.

2.2.4 Surface Water ‘drology

The only permanently flowing surface v  r at the 100 N Area is the Columbia River. The
Columbia River is the largest river in the Pacific Northwest and the fifth largest river (by volume) in
North America. Its flow is regulated by 11 dams within the United States: seven upstream and four
downstream of the Hanford Site. The nearest upstream dam is the Priest Rapids Dam which is
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- .vo types of natural aquatic habitats : present at 100 N Area, the Columbia River and the
artificial water bodies. The Columbia River supports a large diverse community of planktonic and
benthic invertebrates, fish, and other communities (Cushing 1989).

Characteristic endemic groups of plankton generally have insufficient time to develop in the
Hanford Reach. Phytoplankton and periphyton are abundant in the Columbia River. Phytoplankton
and zooplankton populations in the river are largely transient, flowing from one area to another
(Cushing 1989).

Forty-four species of fish have been identified in the Hanford Reach of the Columbia River.
The chinook salmon (Oncorhynchus tshawytscha), sockeye salmon (Oncorhynchus nerka), coho
salmon (Oncorhynchus kisutch), and steelhead trout (Salmo gairdneri) use the river as a migration
route to a1 from upstream spawning areas. The fall chinook salmon and the steelhead trout also
spawn in the Hanford Reach (Cushing 1989).

22611 Th @ and y oad § Table 41
endangered and threatened fauna and flora that could potentially occur at the Hantora >ite. >tate
designations are as strict as or stricter than federal designations. There are no plants on the federal
list of Endangered and Threatened Wildlife and Plants that are known to occur on the Hanford Site.

There are two species of plants found at the Hanford Site that are identified on the State of
Washington list of threatened or endangered species. These are the Columbia milk-vetch (Astragalus
Columbianus Barneby), listed as threatened, and persistentsepal yellowcress (Rorippa columbiae
Suksd), designated endangered. Columbia milk-vetch occurs on dry land benches of the Columbia
River in the Priest Rapids Dam, Midway, and Vernita vicinity. Persistentsepal yellowcress occurs in
the wetted zone of the water’s edge along the Columbia River (Cushing 1989). Both species may
exist along the 100 N Area shore, but neither have been specifically identified.

The federal government lists the American peregrine falcon (Falco peregrinus anatum) as
endangered and the bald eagle (Haliaeetus leucocephalus) as threatened. The State of Washington list
includes these two birds and also identifies the white pelican (Pelecanus erythrorhynchos) and sandhill
cr. . (Grus canadensis) as endangered, and the ferruginous hawk (Buzeo regalis) as threatened. The
peregrine falcon does not nest at the Hanford Site but is a casual migrant. The bald eagle is a regular
winter resident in areas where it forages on dead salmon and waterfowl along the Columbia River.
State of Washington Bald Eagle Protection Rules were issued in 16 (WAC 232-12-292) pursuant to
which DOE will prepare a management plan to mitigate eagle disturbance (Cushing 1989). The
frequency of these birds visiting the 100 N Area is unpredictable, but they visit the Hanford Site
between October and March.

The pygmy rabbit (Sylvilagus idahoensis), identified as threatened, is the only mammal
species listed as endangered or threatened having the potential to occur on the Hanford Site.

2.2.6.1.2 Critical Habitats. It is not known if bald eagles or ferruginous hawks roost or
forage in the 100 N Area. If roost trees or forage areas for these birds do exist on site, then such
areas would be critical habitat. It is also not known if the endangered persistentsepal yellowcress or
the threatened eatonella are present on site, but such occurrences would also constitute critical habitat.

2.2.6.2 Sensitive Environments. The Columbia River’s importance as a recreatic ource " a
regional source of drinking and irrigation water, as well as being a productive habitat for waterfowl,
economically important fish species, and transitory endangered and threatened wildlife, could merit
special concern for this environment during implementation of the remedial activities at the
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Rapids Irrigation and Power Company. The company later became known as the Hanford Irrigation
and Power Company and the irrigation canal was commonly referred to as the "Hanford Ditch".
Irrigation and use of the canal ceased when the government took possession of the Hanford Site in
1943.

The main arterial canal originated approximately one mile west of the present day 100 K Area
and traversed west to east about one mile south of the 100 N Area. In the approximate location of
the 100 D Area the canal turned and traversed in a southeast direction towards the former community
of Hanfor  Most of the irrigated lands were located along the west bank of the Columbia River
from a point north of the community of White Bluffs, located near the present day 100 D Area, and
in the area near the community of Hanford. Little irrigation was accomplished west of the 100 D
Area and probably none near the 100 N Area.

Columbia River water has been used as the source of cooli