9 2

0

%

i

13
3

T Ratate
P O L

PRF LA NS e R

Draft Remedial
- Investigation/Feasibility
Study Work Plan for the

1100-EM-1 Operable Unit
Hanford Site, Richland,
Washington

Environmental Engineering Group

Date Published.
May 1989

Hichland, Washington 99352

DOEAL 8323



Pootce W "N TIONg
- ey BLANK _




747109 4

P

.%;‘b

Draft Remedial
Investigation/Feasibility
Study Work Plan for the

- 1100-EM-1 Operable Unit

Hanford Site, icihland
Washington |

Environmental Engineering Group

Date Published
May 1989

Blchland Washington 99352

DOE/RL 88-23



o

Reference herein to any trademark, manufacturer,
or otherwise, does not necessarily constitute or imply
its endorsement, recommendation, or favoring by

‘the United States Government or any agency thereaf.



THIS PAGE INTENTIONALLY
~ LEFTBLANK

Ty ey



‘. o
L

g"

Reference herein to any trademark, manufacturer,
or otherwise, does not necessarniy constitute or imply

its endorsement. recommendation. or favoring by
the United States Government or any agency. thereof.-

&



S
i g

o
Ron

AA

ABN

ADI
Agreement

AIC
AIS
ARAR
ASTM

BDCM
BHC

CEQ
CERCLA

CLP
Cpf

DMS
DOE
DQo

ECD
Ecology
ECTS
EIS

EP

EPA

" FID
- FS

GC
GFAA

HASP
HECR
HEHF
HEIS
HISS

ICP
IRA

LEL

MCL
MCLG
MS
M-xyle

DOE/RL 88-23, Rev. 1
05/01/89

ACRONYMS AND ABBREVIATIONS

atomic absorption

 acid-base neutral

aceptable daily intakes

consent order and compliance agreement between the EPA, DOE and
Ecology

acceptable intake for chronic exposure

acceptabie intake for subchronic exposure

applicable or relevant and appropriate requirement

American Society for Testing and Materials

bromodichloromethane
benzene hexachloride

Council on Environmental Quality

Comprehensive Environmental Response, Compensation, and
Liability Act

contract laboratory program

carcinogenic potency factor

data management system
U.S. Department of Energy
data quality objective

electron capture detector

Washington Depariment of Ecology
Environmental Compliance Tracking System
Environmental Impact Statement
extraction procedure

U.S. Environmental Protection Agency

flame ionization detector
feasibility study

gas chromatography
graphite furnace atomic absorption

health and safety plan

Hanford Environmental Compllance Report
Hanford Environmental Health Foundation
Hanford Environmental Information System
Hanford inactive site survey

inductively coupled plasma
interim remedial action

lower explosive limit

maximum contaminant level
maximum contaminant level goal
mass spectroscopy

meta xylene
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National Env1ronmenta1 Policy Act . .

National Institute for QOccupational Safety and Health
National Priorities List .

not regulated (in groundwater)

U.S. Nuclear Regulatory Commission

Qccupational Safety and Hea1th Administration

parts per bilijon

parts per million

polychlorinated b1pheny1
perchlorocethene

Programmable Data and Management System
pre-job safety p1an

project management plan

Pacific Northwest Laboratory

quality assurance
quality control

remedial action

review comment record

Resource Conservation and Recovery Act
remedial design report

remedial investigation

record of dECTS1Qn '

sample and ana]ys1s plan

Superfund Amendment and Reauthorization Act
secondary maximum contam1nant 1eve1

site safety off1cer R .

trichloroacetic ac1d
trichioroethylene

total organic carbon

total organic halogen

Toxic Substances Control Act
treatment, storage; and diSposal

volatile organic compound
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Westinghouse Hanford Company
Waste Information Data System
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

This work plan was initiated and prepared in accordance with
U.S. Environmental Protection Agency (EPA) guidance as stated in Guidance on
Remedial Investigations Under CERCLA (EPA 1985d) and Guidance on Feasibility
Studies Under CERCLA (EPA 1985c). It provides a description of the tasks

required to compliete the remedial investigation and feasibility study
(RI/FS), which will identify appropriate remedial actions (RA) under the

‘Comprehensive Environmental Response. Compensation, and Liability Act of 1980

(CERCLA) as amended by the Superfund Amendment and Reauthorization Act of

1986 (SARA). Tables 1-1 and 1-2 provide a general outline for RI/FS work
plans that is consistent with more recent requlatory guidance {EPA 1988a).

The tables indicate the section of this work plan where the information
indicated can be obtained. This work plan is intended to address investiga-
tion and remediation of inactive waste sites within the 1100-EM-1 operable
unit in the proposed 1100 National Priorities List (NPL) Aggregate Area.
Additional RI/FS work plans will be prepared to address other operable units. .

Table 1-1. Generic Outline for Remedial Investigation and
FeasibiTlity Study Work Plans With Corresponding Sect1on
1n 1100-EM-1 Work Plan Indicated.

Qutlinea ’ 1 Locataon in this docu ment
Introduction . | Section 1.0 :
Site background and settmg Sections 2.0, 4.1, and Appendix A.
Initial evaluation : Section 4.4 and Appendix B
Work plan rationale : = Section 4.3 '
Remedial investigation/feasibility study tasks | Section 7.0
| Costs and key assumptions ' Section 7.2
Schedule : - Section 3.5
Project management ' Section 3.0 -
References : Section 10.0
2EPA 1988a. © psTae-3024-1

This work plan also conforms, in part, with the Council on Environmental
Quality (CEQ) requirements {CEQ 1978) promulgated under the National Environ-
mental Policy Act of 1870 (NEPA). This work plan, the results of work per-
formed pursuant to it, and subsequent RA decisions will be circulated for
public and Federal and State agency review to satisfy CEQ procedural require-
ments. This work plan is based on the assumption that complete conformance
with CEQ requirements will be achieved through the development of a supple-
mental, programmatic environmental impact statement (EIS). The programmatic
EIS, wh1ch will encompass al11 CERCLA activities on the Hanford Site, will
address those envirormental factors that are not normally relevant to an

1-1
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RI/FS. Such factors include: assess1ng cumulative 1mpacts, impacts on energy
and natural resources, transportatTOn, and pub11c services and utilities for
the Hanford Site.

Table 1-2. Generic Outline for Remedial Iﬁvestigat1on and Feasibility
Study Quality Assurance Plan and Sampiing and Analysis Plan With
Correspond1ng Sect1on in 1100-EM-1 Hork Plan Indicated.

Cutlinea - '_i T o Locat:onun th{s document

* sampling and Analysis Plan

Site background =~ e [ section 4.

Sampling objectives - S R L | section 4.2
Sample locationand frequency -~~~ - |Section4.4
Sample designation . o |section4.4
Sampling eqummentand procedures oo I section 4:4
Sample handling and anaIySIs Co ' |Section 4.4

- Quality Assdra'n'ce Plan

Project description T Isection 5.2
Project organization and responsi ibili ities . " R Section 5.2 _
Quality assurance objectives for measuremenit = Section 5.3 o
Sampling procedures SR S 1Section 5.4
Sample custody _ oL : Section 5.4.2
Calibration procedures .~~~ o Section 5.5
: R Contract Laboratory Pro-
Analytical procedures s ___| gram statements of workb
| Data reduction, validation, and reportl ng : S : Section 5.7
Internal quality control oo I Sections 5.6 and 5. 8
Performance and systems audlts e ~ 1Section 5.8
|Preventive maintenance ¢ . i Section 5.5 -
Data assessment procedures = o - | Section 5.7
Corrective actions : o IR Section 5.8.4
Quality assurance reports ' R _ Section 5.8.3
aEPA (1988a). S
bEPA (1988d, 1989). o SRR : ' PST89-3024-2

In addition to the programmat1c EIS the NEPA process will be app11ed
for each individual operable unit before the initiation of RI work to ensure
that potential impacts to workers, the public, and the environment are
mitigated while gathering data. S1m11ar1y, based on the data. gathered during
RI, a NEPA review will be comp]eted for the proposed remedial action identi-
f1ed in the Phase 3 FS.
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The primary focus of this work plan is on the initial phase of the RI.
Because of the nature of the RI/FS process, the work plan is anticipated to
be revised as required to reflect an improved understanding of site condi-
tions and waste characteristics obtained as the RI progresses and to accom-
modate data needs identified during the FS. _

1.2 BACKGROUND

Over 1,400 waste sites have been identified on the Hanford Site. These
include active treatment, storage, and disposal (7SD) facilities, subject to
permit application and/or closure under the Resource Conservation and
Recovery Act of 1976 (RCRA) and the Dangerous Waste Regulations, Washington
Administrative Code (WAC) 173-303 (Ecology 1987a), as well as inactive waste
sitas subject to corrective action under RCRA or RA under CERCLA. Most of
these sites are Tocated within four geographic areas on the Hanford Site that
are referred to as the 100, 200, 300, and 1100 Aggregate Areas. Figure 1-1

shows the location of these areas. Each area is subdivided into operable

units on the basis of waste disposal practices, geology, hydrogeology, and

other pertinent site characteristics. To date, 74 operable units have been
identified. Individual sites within each operable unit may be reclassified
as information is gathered on each site. A 1listing of operabie units and a
description of how individual waste sites are organized into operable units

_ are contained in an operable un1ts report (WHC 1989b).

The 1100 Area is the location of vehicle maintenance operations and
warehouse facilities that support activities at fhe Hanford Site. Little
specific information is available regarding past waste daspcsa] practices in
the 1100 Area. The 1100 Area is located approximately 0.5 mi west of the
north Richland well field, which constitutes a significant source of drinking

water for the city of R1ch1&nd. The potential threat to public water

supplies is considered the primary Just1f1cat1on for NPL inclusion of the

. 1190 Aggregate Area.

The 1100 Aggregate Area is subdivided into three operable units. These
are designated as Liquid Disposal (1100-EM-1), Active Maintenance
(1100-EM-2), and Hazardous Waste Staging (1100 EM-3). Figure 1-2 shows the
location of various 1100 Area waste sites. Both 1100-EM-2 and 1100-EM-3
appear to have released relatively 1ittle or no hazardous material to the
environment and are assigned a low priority. However, the 1100-EM-1 operable
unit may have received significant volumes of battery acid, paint and paint
thinner, antifreeze, hydraulic fluids, waste oils, and various solvents.
Therefore, it has been assigned a relatively high priority because of the
proximity to public water supply wells.

1.3 OVERVIEW OF THE REMEDIAL INVESTIGATION AND
FEASIBILITY STUDY PROCESS

The Hanford Federal Facility Agreement and Consent Order (Ecology et al.

1989) between the Washington Department of Ecology (Ecology), the EPA, and
the U.S. Department of Energy (DOE) has recently been completed (hereafter

1-3



o

Frnendt'

g

DOE/RL 88-23, REV. 1
05/01/89

s

Washingtoh

Spokane

;.'?'/};

Richiand \

Portland o

.ZOOEast

Hanford Meteorologwa!
Station

Hanford Site

400 Area
. [ ]

. ot -3000 Area
o 5 10 ,5;4 H | / 00
’ — T3 511 Area
miles : /

28807007.7

Figure 1-1. Hanford Site Map.



§-1

—~

il
s
-
s
"
'ﬁﬁh’ 3

u
-
]
o2
L

1100~EM-1 7/ 1100-EM-2

LEGEND
A = 1100-EM-1

0 HORN RAPIDS LANDFILL

® = {100~EM-2

1100—1 (BATTERY ACID PIT)-.\

/—UNDERGRDUND STEAM PAD TANKS #2 & §3
1163 WAREHOUSE 17 H
USED OIL TANK

1100-3
i uu~11oo~a \
USED TIL TANK §
e i Hoo-=2
1:?] HAZARDOUS WASTE STAGING AREA GED OIL TANK 25

BUS SHOP UNDERGROUND HOIST RAMS (APPROX. 1 MILEY

188
WAREHOUSE [J170 _ K \

STEVENS ORIVE

SIMULATED HIGH—LEVEL WASTE
SLURRY TREATMENT / STORAGE

. STORAGE "-(ARD
e N

UNDERGROUND ~—

USED OiL TANK
1240 BLDG, HAZARDOUS WASTE
| STAGING AREA
1208 BLDG HAZARDOUS
'{&Nsﬁ% EQ.RD HAZARIEDOUS—X __/ WASTE STAGING AREA
1228 BLDG, HAZARDOUS WASTE SITES_NOT SHOWN
STAGING AREA UN=-30600~1
TMIO0-EM-3 500ft _ _ 5004t

— —

APPROXIMATE SCALE

Figure 1-2. 1100 Area Operable Units.

-

T “A38 °€zZ-88 T4/300

68/10/90




DOE/RL 88-23, REV. 1
05/01/89

referred to as "the Agreement"). This work plan discusses how the investiga- o
tion and remediation of the 1100-EM-1 waste sites will be conducted under Con
CERCLA and the terms of the Agreement, as set forth in Section 7.0 of the e
"Proposed Action Pan for Implementation of the Hanford Federal Facility

Agreement and Consent Order" (hereafter referred to as "the Action Plan").

The ultimate goal of the CERCLA program at the Hanford Site is to select
and implement a cost-effective remedial alternative that mitigates threats
to, and provides protection of, public 'health, welfare, and the environment,
consistent with regulatory requ1rements and gu1de11nes established by the
EPA, Ecology, and DOE.

After a waste site has been ]isted'qn the NPL, an RI/FS is carried out
to determine the nature and extent of the threat posed by hazardous substan-
ces, to identify and screen proposed remedial alternatives, and to evaluate
appropr1ate remedial alternatives on the basis of effectiveness, ability to
implement, and cost. After public review and comment, EPA, with 1nput from
Ecology, will select an appropriate remedy and document this choice in a
record of decision. Figure 1-3 indicates the overall RI/FS process. Impor-
tant data and findings to support:the record of decision will be included in
primary documents subject to agency and.public review. For individual waste
sites where no remedial action appears to be warranted, the basis for this
recommendation will be documented 1n the FS Phase 1 and 2 Report or the FS -
Phase 3 Report. :

Primary objectives of the RI are to collect onsite data and waste char=
acteristics, assess contaminant pathways and ‘transport mechanisms, and con-
duct treatability testing as necessary to ‘support. the evaluation of proposed
remedies. The FS identifies, screens,. and evaluates potential remedial
alternatives. Data are collected dur1ng the RI to support the development of
remedial alternatives in the FS, which in turn affects the data needs and
scope of subsequent 1nvest1gat1ons. ‘The RI and the FS are conducted concurs
rently in several phases. Data collected in the initial phase of the RI are
used to develop a general understanding of the site, improve the conceptual
model derived from existing data,'and'grovide1a'pre1iminary assessment of the
nature and extent of any contamination.. The initial phase of the FS identi-
fies potential RA and determines the threat to public health and the level of
risk associated with no action. Subsequent phases of the RI will satisfy
specific data needs identified in the FS. .Later phases of the FS will
include screening of remedial alternatives and feasibility-level design and
cost estimates for appropriate remedial.alternatives.

Particularly where groundWatertis_idvoTved, contamination observed in
the vicinity of the 1100 Area may or may not be a result of waste disposal
activities associated with the individual waste sites identified as part of
the 1100-EM-1 operable unit. Other potential sources of groundwater contami-
nation both within and outside the Hanford Site are known to exist in the
vicinity of the 1100 Area. The RI/FS is not intended to investigate these
sources specifically. However, the extent to which they contribute contami-
nants to the groundwater in the 1100 Area w111 be investigated if necessary.
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Process for the 1100-EM-1 Operable Unit.
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1.4 WORK PLAN ORGANIZATION

This RI/FS work plan contains seven interrelated p'Ians° These are as

follows:
®

®

Project management plan
Sampling and analysis p]an‘
Quality assurance plan
Health and safety p1an.
Technology plan

Data management plan

Community_reTations plan. .

These plans are included as sections within the work plan as follows:

Section 2.0 provides a brief description of site conditions and
waste disposal at each of the 1nd1v1dua1 waste sites in the
1100 Area.

Section 3.0 discusses the projett management plan. This defines
organizational relationships and responsibilities, reporting
requirements, and financial and project tracking requirements and
presents work p1an schedules. -

Section 4.0 discusses the samp11ng-anduana1ysis plan for the

1100 Area. This section also includes a detailed discussion of
site background material and describes a conceptual model of con-
taminant transport mechanisms. The plan defines sampling objec-
tives, data needs, and data guality objectives and provides a
description of the sampling and analysis program for each site.
The plan provides guidance for the conduct for all field work,
coordinates all field act1v1t1es, and serves as a basis for
estimating costs. _

Section 5.0 describes the quality assurance plan, which will ensure
that appropriate data of sufficient quality are obtained, that all

activities, findings, and results are based on approved, applicable

procedures, that all results .and analyses are valid and traceable,
and that sufficient leveis of: accuracy, precision, and compar- -
ability exist for the data. -

Section 6.0 is the health and safety plan, which describes the

policies and procedures that will be implemented to protect workers:

and the public from potential hazards associated with remed1a1
investigation act1v1t1es.

1-8
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e Section 7.0 is the %echno]ogy plgn. - Th1s sect1on discusses reme-

dial response objectives, presents criteria for development and
screening of remedial alternatives, and outlines the methcdo1ogy
for evaluation of remedial alternatives.

. Section 8.0 discusses the data management plan, which outlines the

approach used to ensure that all data generated during the RI/FS
are handled and reported in a consistent, traceable, and controlled
manner.

Section 9.0 discusses the community relations plan that will be
implemented to provide an established formal means of addressing
community concerns and establishing a daa]ogue between the public
and the agencies and contractors involved in the RI/FS.

1-9
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2.0 SITE DESCRIPTION

The 1100 Area has been used as a maintenance area, warchouse facility,
and equipment storage yard in support of operations at the Hanford Site. The
1100 Area is located near the southeastern corner of the Hanford Site (see
Figure 1-1). This includes the eastern half of Section 27, the eastern half
of Section 22, and the southeast quarter of Section 15, township 10 north,
range 27 east, Willamette Standard Meridian. The Horn Rapids landfill, which
occupies the northern half of Section 15, has also been included in the
1100 Area. For remediation purposes, the 3000 Area, which lias east of
Stevens Drive, is also considered as part of the 1100 Area.

For purposes of this investigation, the use of the subject disposal
sites is assumed to have been continuous for approximately 30 yr. The types
of potentially hazardous waste disposed of at these sites include battery
acid, paint, paint thinner, solvents, hydraulic oils, degreasers, and anti-
freeze. Only Timited information regarding disposal practices and site
conditions is currently available. ' :

The 1100-EM-1 operable unit includes an abandoned battery acid pit (dry
well), two abandoned gravel pits used for waste disposal, the site of a
leaking antifreeze tank (since removed), the site of a minor radiation con-
tamination incident, and the Horn Rapids landfill. Note that "Horn Rapids

landfi11" refers to an abandoned dump site on the southern boundary of the
Hanford Site, not the active l1andfill operated by the city of Richland.

Table 2-1 1ists individual waste sites and known or suspected contaminants at
each site. Figure 2-1 shows the Tocation of each site. :

- The following is a summary of regional and local conditions relevant to
the RI/FS. More detailed information relevant to this 1100 Area operable

~unit can:be found in Appendix A.

The 1100 Area lies on an elongated north-south plateau at an elevation
of approximately 400 ft above sea level. The land surface slopes generally
to the southwest toward the Yakima River and to the east toward the Columbia
River. The area is characterized by southwest-trending sand dunes with low
to moderate relief. The dunes are up to 10 ft thick and are largely sta-
bilized by vegetation or have been reworked by grading and excavation for
plant. facilities. '

Surficial deposits consist primarily of eolian sands and silts. These
form a veneer of varying thicknesses over the Pasco Gravels and Ringold For-
mation, which consist primarily of gravel, gravelly sand, sand, and silty
sand. The contact between the Pasco Gravels and the Ringold Formation occurs
at a depth of approximately 50 ft below ground surface. Occasional interbeds
of clay and siltstone occur within the Ringold Formation. - Basalts of the
Columbia River Basalt Group are present below a depth of approximately 160 to
200 Tt below ground surface. ' :
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1100-EM-1 Opérable Unit Waste Sites.

T

Table 2-1. 4
. . . .
Site identifier Site name Service dates Probable contaminants
1100-1 Battery acid pit .1'9_5:4.— 1977 | Sulfuric acid, iead compounds
1100-2 “Paint and 1954- 1985 | Paint thinners, solvents, paints |
L | solvent pit” o : .
1100-3 “Antifreeze and 1979- 1985 | Ethylene glycol, degreasing
degreaser pit” ' . | solvents, wash water from
vehicle and equipment
_ cleaning
1100-4 Antifreeze tank Pre-1978 Ethylene glycol
site s _
UN-1100-5 Radiation August 24, | Leak of radicactive water
contamination - 1962 onto truck bed, possible
_ incident - ground contamination
Unnumbered |Horn Rapids Pre-1970 Office and construction
disposal : wastes, septic tank waste,
-1 sewage sludge, fly ash,
asbestos materials, carbon
tetrachloride, other solvents,
_ paints, etc. J/
UN-1100-6 "Discolored - Unknown | Surface spm: possible- /
soil” site ' synthetic organic compounds /
: - P5T88-3340-2-1 ‘
Groundwater occurs in .confined aguifers within the basalt sequence, and
in the unconfined aqu1fer of the Pasco gravels and Ringold Formation. The
unconfined aquifer in the area exhibits relatively high permeability, par- -
ticularly in the Pasco grave1s. Hydrostratigraphic units are subject to
lateral variation. Perched or semiperched water conditions may also occur
locally. The estimated depth to the water table in the vicinity of the
1100 Area is apprex1mate1y B0 ft. The boundary between the confined and
unconfined aquifers 1is genera11y the - 1owermost s11t and clay member of the
Ringold Formation.
The regional groundwater flow direction is from west to east. Howeverg
there are local perturbations, and the water table in the area of interest is
not known in sufficient detail to predict groundwater flow directions at any
part1cu1ar point. Moreover, the direction and velocity of groundwater flow
is 1ikely to be time-variant, part1cu1ar1y in the vicinity of pumped wells
and/or recharge areas.
Ava1]ab1e data suggest that infiltration or gaseous diffusion of con-
taminants through the soil column to: the unconfined aquifer is the most
credible pathway for contaminant transport to potential receptors. The city
of Richland operates recharge ponds and shallow wells tapping the unconfined
aqu1fer in the north Richland well field, which is Tocated approximately
0.5 mi east of the 1100 Area. Therefore, the possibility of groundwater .
contamination is the- pr1mary concern in the 1100 Area. S
_ L
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On an annual basis, prec1p1tat1on is Tess than evaporat1one However,
Tocalized recharge may occur dur1ng the winter :and early spring. No per-
manent or ephemeral streams exit in the vicinity of the sites. Furthermore,
the surface characteristics and infiltration capacity of the soil at each
site do not lend themselves to dispersal of contam1nants directly to surface
water via an overland route.

Volatilization or air entraiﬁment“of contaminants is not considered
1ikely unless the sites are disturbed. Spread of contamination by direct
contact is alsc considered to be unlikely.

-
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3.0 PROJECT MANAGEMENT PLAN

3.1 INTRODUCTION

The purpose of this project management plan (PMP) is to define the
administrative and institutiornal tasks necessary to support RI/FS activities
in the 1100-EM-1 operable unit at the Hanford Site under CERCLA. This plan
defines the responsibilities of the various participants, the organizational
structure, and the project tracking and reporting procedures. This PMP is in
accordance with the provisions of the action plan. Revisions to the.action
plan may resuTt in changed requirements that would supersede the provisions
of this plan.

3.2 PROJECT ORGANIZATION AND RESPONSIBILITIES

3.2.1 Interface of Regulatory Authorities and the

U.S. Department of Energy
The 1100-EM-1 operable unit is defined as a CERCLA past practice (CPP)

-~ unit.  In accordance with Section 5.6 of the Action Plan, the EPA has been
designated as the lead regulatory agency. Accordingly, the EPA is respon-

sible for overseeing remedial activity at this unit and ensuring that the
applicable authorities of both the EPA and Ecology are applied. The lead
regulatory agency concept is discussed in Section 5.6 of the Action Plan.

The process by which the RI/FS w111 be conducted is described in
Section 7.3 of the Action Plan.

3.2.2 Project Organization and Responsibilities

The top level project organization is shown on Figure 3-1. The
following sections describe the responsibilities of the individuals shown on
Figure 3-1. ' _

Project Managers. The EPA, DOE, and Ecology will each designate one indivi-
dual as project manager, who will serve as the primary point of contact for
all activities to be carried out under the agreement and action plan. In
addition, each of the above three parties will designate an alternate project
manager. The primary responsibilities of the project managers are discussed
in Secticn 4.1 of the Action Plan.

Unit Managers. The EPA, DOE, and Ecology will each designate a unit manager
for this RI/FS; the unit manager from EPA will serve as the Tead unit man-
ager. The respons1b111t1es of the un1t managers are discussed in Section 4.2
of the Action Plan.
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Lead Agency . _ :
. U.S. Depariment State of Washington
- U.S. Environmental ~ of Energy Department of Ecology
Protection Agency Project Manager Project Manager
Project Manager ' - :
U.S. Environmental - US: Department State of Washington
Protection Agency of Energy _ Department of Ecology
Unit Manager Unit Manager Unit Manager

Quality Assurance

Health and
Safety
Community
Relations P
Technical Lead
(Westinghouse Hanford
Comipany Environmental
: Engmeering_)_ :
Remedial Investigation - Feasibility-Study
Coordinator Coordinator
{Westinghouse Hanford 1 (Westinghouse Hanford
Company Environmental : -Comparny Environmental
i ~ Engineering) - ) Engineering)

Technical Resources

P588-3024-2

Figure 3-1. Project Organization.
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Technical Lead. The technical lead will be a designated person within the
Westinghouse Hanford Environmental Engineering Group. The responsibilities
of the technical lead will be to plan, authorize, and control work so that it
can be completed on schedule and within budget, and to ensure that all
planning and work performance activities are technically sound.

Remedial Investigation Coordinator. The RI coordinator will be responsibie.
for coordinating all activities related to Phases 1 and 2 of the RI,

including data collection, analysis, and reporting. The RI coord1nator will
be from the Westinghouse Hanford Environmental Engineering Group, and will be
responsible for keeping the technical lead informed on the RI work .status and
any problems that may arise.

Feasibility Study Coordinator. The FS coordinator will be responsible for
coordinating alil activities related to Phases 1, 2, and 3 of the FS,

including data collection, analysis, and report1ng. The FS coordTnator w111
be from the Westinghouse Hanford Envirommental Engineering Group, and will be
responsibie for keeping the technical Tead informed on the FS work status and

. any problems that may arise.

Remedial Investigation Technical Resources. The various technical resources
responsible for performing the RI are shown on Figure 3-2. These resources
will be responsible for performing data collection, analysis, and reporting
for the technical activities related to the RI. Figures 3-3 through 3-7 show

'deta11ed organizational structure for specific RI tasks.

_ Interna1 and externaT work orders and subcontractor task orders will be
written by the RI coordinator to use these technical resources, which are
under the control of the technical lead. Statements of work will be provided
that will include a discussion of authority and responsibility, a schedule

- with clearly defined milestones, and a task description inciuding specific

requirements. Each group will keep the RI coordinator informed on the

- RT work status performed by that group and of any probiems that may arise.

- Feasibility Study Technical Resoufces. The various technical resources

responsible for performing the FS are shown on Figure 3-2. These resources

will be responsible for identifying and screening remedial alterations, and .
for detailed evaluation of selected aiternatives.

Internal and external work orders and subcontractor task orders will be
written by the FS coordinator to use these technical resources, which are
under the control of the technical Tead. Statements of work will be provided
that will include a discussion of authority and responsibility, a scheduie
with clearly defined milestones, and a task description including specific
requirements. Each group will keep the FS coordinator informed on the FS
work status performed by that group and of any problems that may arise.

3-3
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Figure 3-2. Technical Resou" S, for Conducm ng Remedial
Investagat1ons/Fea315111ty Studies.
Technical Resources
Subject/Activity - Remedial Investigation Feasibility Study
Hydrogeology and geology Westmghouse Hanfordalﬁeosmences Woestinghouse Hanford/
b Geosciences
PNL /Earth and Envnronmenta! Sciences
Center :
Toxicology and risk/ Woestinghouse Hanfordl | Westinghouse Hanford/
endangerment assessment Environmental Technalogy Environmental Technology

PNL/Earth and En\nronmentai Sciences Center
PNL/Life Sclem:es Center

Environmental chemistry

Westmghouse Ha nford/Geosciences

PNUEarth and Enwronmental Saences Center

Westinghouse Hanford/
Geasciences

Geophysics and field tasting

Westinghouse Hanford/Geosciences
{Planning) Environmental Field Services

N/A

Geotechnical and civil engineering

NA

Westinghouse Hanford/
Environmental Engineering
and PNL/Waste Technology
Center

Groundwater treatment engineering

N/A

Westinghouse Hanford/
Environmental Engmeermg
and PNt/ Waste Technology
Center

Waste stabilization and treatment

N/A

Westinghouse Hanford/
Envirommiental Engineering

and PNiL/Waste Technologyr
Center
Surveying Kaiser Engineers N/A,
Soil and water sampling and analysis Westmghouse Hanford/Environmentaf N/A .
: Engineeringand Geosciences
Environmental Fieid Services
PiL/Earth and Environmental Sciences Center
PNUMatenals and Chemical Sciences Center
Drilling and well installation Westinghouse Hanford/Geostiences N/A
: Environmental Field Servn:es E
Kaiser Engmeers ’
Radiation monitoring Westmghouse Hanforleperat:onal Health N/A
Physics:
NOTE: Qualified subcontractors may conduct all or portlons of the RIUFS.
aWestinghouse Hanford = Westmghouse Hanford Company
bpNL = Pacific Northwest Laboratory : PS88-3340-3-2
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S, L. Moist R. M. Mitchell J. W, Mohatt
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Northwest Photos (Kaiser - Northwest Laboratory) Northwest
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Figure 3-3. 1100-EM-1 Physical and Geophysical Survey Team.
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Figure 3-4. 1100-EM-T' Bi'o'tic, Air, dnd Soil-Sampling Team.
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Figure 3-5. 1100-EM-1 Vadose Zone Dritiing and Sampling Team #1.

I "A3¥ ‘€2-88 T/300

68/10/50




8-t

AN
i
Byl
B s

30 2 5
Quality Assurance ,
Officer - [« = e == Technical Lead fae se 7 == s =1 Indusirial Hygiene,
' Safety and Fire
D. H. Jones === M. R. Adams oo --':
i ' |
l — 1 !
i Remedial Investigation i
I Coordinator I
r ------ - D BN GENG D GREe e e omme Gkl ey S EEE OOEG GEn CAOE D MEEE EEEe Semh ok el o oEme demn e MMAS e GBS0 ‘M 1
i R. G. McCain i
i | |
* Field Team Leader :
I (Technical Cognizant i
I .Engineer) ' i
: _F. V. Roeck i
— ' - ¥
. 1 T L1
- Quality © Geologic Field Team - " Health and
Coordinator Logging Leader Safety Officer.
S. L. Moist J. Lindberg T."J. Wood B. G. Tuttte
i _ 1
Drilling Contamination Radiation
Engineear "~ Control Protection
T. W. Spicer H. Winters J. Garcia
i 1
Analysis Sampler Drillers
TBD M. P. Connelly TED

Figure 3-6.

1100-EM~1 Vadose Zone BriTiing'and Sampling Team #2.

PSB9-3024-6

[ "A3Y “£2-88 /300

68/10/60



6-¢t

Quality Assurance
Officer

D. H. Jones

g
oin
E—
Pl
A

. Technical Lead

M. R. Adams

o deme e e M S e o)

Industrial Hygiene,
Safety and Fire

|

Remedial lnvestigétion

Coordinator

R. G. McCain

!

Field Team Leader
(Technical Cognizant

Enginesar)
J. Lindberg

]

Well Construction
Coordinator

TBD

Hydrologic Testing

(Westinghouse Hanford
Company)

T

1

Groundwater Sampling
{Pacific Northwest
Laboratory)

P. Mitchell

1

Well Con:struction

BD

Analytical Services

TBD

Figure 3-7. 1100-EM-1 Groundwater Well Construction and Hydrologic Testing Team.

‘Sediment Sampiing

8D

ey

Quality
Coordinator

. 8. L. Moist

P589-3024-7

1 "AJY ‘gz-88 /300

' 68/10/50




) %’-"m .
i

.....

DOE/RL 88-23, REV. 1
05/01/8¢

3.3 DOCUMENTATION AND RECORDS.

3.3.1 Categorization of'Dépuments |

As discussed in Section 9 of the Action Plan, ail documents will be
categorized as either primary or secondary. Primary documents reprasent the
final documentation of key data and reflect the basis for decisions on how to
proceed. Primary documents include the following:

e The RI/FS work plan

e The RI Phase 2 report

e The FS Phase 1 and 2 report
e The FS Phase 3 report

e The proposed plan.

Secondary documents represent an interim step in a decisiohwmaking pro-
cess or are issued for information and do not refiect key decisions. Secon-
dary documents include the following:

e The RI Phase 1 report
e Sampling and data resuTts'

e Treatability ihvestigation wqu plan

. Treatabi]itj investigation evaluation report

e Supporting studies and analyses

e (Other supporting documents, as necessary.

3.3.2 Document Reyiew and Comment

The process for review and comment of both primary and secondary docu-
ments is described in Section 9.2 of the Action Plan. Forty-five days are
allowed for review by the lead and support regulatory agencies. Although
hoth primary and secondary documents are subject to review, only primary
documents require approval by the lead regulatory agency. In the event that
comments cannot be resolved, primary documents are subject to the dispute -
resolution process defined in the Agreement. Comments may be made on all
aspects of the document, including completeness, and should include, but are
not limited to, technical adequacy and consistency with CERCLA or other per-
tinent guidance or policy. Where possible, comments should be specific to
individual lines, paragraphs, or -sections, with adequate specificity so that
DOE can respond in detail and make appropriate changes in the document. In
cases involving complex or unusually lengthy documents, the EPA may extend
the comment period by written notice to DOE. :

3-10
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In commenting on a draft document that contains a proposed applicable or
relevant and appropriate requirements (ARAR) determination, the EPA shall in-
clude a reasoned statement of whether or not they object to any portion of
the proposed ARAR determination. To the extent that the EPA does object, it
shall explain the basis for its objection in detail and shall identify any
ARARs that it feels were not properly addressed in the proposed ARAR
determination. ‘

On secondary documents, EPA and Ecology have the option to provide com-
ments within 45 d of submittal or take no action. If comments are provided,
DOE will respond in writing within 30 d.

3.3.3 Revision/Modification of Primary and Secondary Documents |

During the course of the work, revision of primary or secondary docu-
ments may become necessary to accommodate new information. Modifications are
required when they could be of significant assistance in the evaluation of
impacts on the public health or enviromment, evaluation or selection of
remedial alternatives, or protection of human health and the environment.

The process for revision of primary and secondary documents is discussed in
Section 9.3 of the Action Plan.

3.3.4 Administrative Records

An Administrative Record is the body of documents and information that
is considered or relied on to arrive at a final decision for remedial action.
The requirements governing the Administrative Record for a CERCLA response
action are found in Section 113(k) of CERCLA. Executive Order 12580 and
- CERCLA guidance documents provide that the Administrative Record is to be
maintained by DOE at the regulated Federal facility. The procedures by which
the Administrative Record will be maintained are discussed in Section 9.4 of
the Action Plan. Section 9.4 also provides information regarding the types
- of documents required to be in the Administrative Record. In general, any
correspondence or documents relevant to the evaluation and selection of a
- remedial alternative will be included in the Administrative Record.

3.3.5 Distribution of Documents and Correspondence

Distribution of documents and correspondence is discussed in Section 9.5
of the Action Plan.
3.3.6 Change Contro}

Changes to the work plan that impact major milestones in the Action
Plan, the work schedule contained in Appendix D of the Action Plan, or

supporting schedules require approval. Specific approval authority and the
formal change control process are provided in Section 12 of the Action Plan.

3-11
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Minor field changes are those that have no adverse: effect on the tech-. e
nical adequacy of the job or the work schedule. These changes can be made hy .
the person in charge of the part1cu1ar activity in the field and documented e
in the daily field log book. If it is anticipated that the field change will
affect the work schedule or requires the approval of the lead regulatory
agency, the applicable DOE un1t manager shall be notified.

3.4 FINANCIAL AND PROJECT TRACKING REQUIREMENTS

3.4.1 Management Control

Westinghouse Hanford will be responsible to plan and control activities
and to provide effective technical, cost, and schedule baseline management.

The work plan schedule and major milestones are descr1bed in Sect1on 3.5
of this work plan. The work plan schedule will be the primary vehicle for
the unit and technical leads to track progress. The work plan schedule must
be consistent with the work schedule contained in the Action Pilan.

3.4.2 Meetings and Progress Reports

Monthly unit managers' meetings, quarterly project managers meetings and
quarterly progress reports are dis;ussed in Section 8 of the Action Plan.

3.5 WORK PLAN SCHEDULES

The 1nterreTat1onsh1ps between the various elements of the RI/FS are
depicted in Figure 1-3.. Figure 3-8 shows an.integrated schedule for the .
RI/FS. Both Figure 1-3 and Figure 3-8 have been extensively revisad for
consistency with the draft Action Plan, These schedules allow time for
review and approval of various primary and secondary documents associated
with the RI/FS process. These documents constitute the major deliverables
for the effort. At this point in the RI/FS process, little is known about
actual site conditions and the nature and extent of contamination that will
require remediation. For this reason, it is not considered appropriate to
provide detailed schedules for later phases of the work, since the work to be
accomplished will depend to & large degree on the results obtained during
previous phases. More detailed schedules will be developed as information
becomes available. : '

A more detailed schedule for the RI Phase 1 is shown in Figure 3-9.
This schedule is based on the samp11ng and analysis program discussed in
Section 4.4.

It is anticipated that all schedules will be updated as necessary to
reflect changes associated with improved understanding of site conditions and
operational experience with RI/FS activities. In particular, developmental
work on drilling activities may allow significant compression of the RI o
schedule for activities requiring drilling.
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4.0 SAMPLING AND ANALYSIS PLAN

- The sampling and analysis plan (SAP) defines the level of effort and
specific field activities for the RI. The major elements of the SAP are dis-.
cussed in four sections. Section 4.1 provides a discussion of site back-

- ground data and presents a conceptual model that identifies potential con-

taminant sources, pathways. and receptors. Section 4.2 defines sampling
objectives for the RI. Section 4.3 identifies data needs and establishes
data quality objectives (DQ0). Finally, Section 4.4 presents a detailed
discussion of the samp11ng and ana1y51s program for each media of interest at
each site.

4.1 SITE BACKGROUND

~The 1100 Area includes equipment storage yards, shipping and receiving
facilities, and vehicle maintenance facilities for the DOE's Hanford Site.
It occupies approximately 1.2 miZ at the extreme southeast corner of the
Hanford Site, along the northwestern edge of the city of Richland.
Figure 1-1 shows the general location of the 1100 Area. For the purposes of
this work plan, the Horn Rapids landfill is also included within the

‘1100 Area operable unit {1100-EM-1).

A summary of the site geo]ogy, hydrogeology, meteoro]ogy, air quality,
and environmental setting is given in Appendix A, Available data from
analyses of soil and water samples from the vicinity of the 1100 Area are
included in Append1x B.

Limited information is available regarding past waste-disposal practices

‘and site conditions in the 1100 Area. Much of the information obtained to

date is based on interviews with motor pool and maintenance department

- workers. This information has led to the identification of six probable

spill or waste disposal locations that may require remedial action under

. CERCLA/SARA. A seventh possible spill- location (UN 1100-6) was identified

during area reconnaisance activities. Potential contaminants include spent
battery acid, antifreeze, used motor oils and hydraulic oils, solvents,
degreasers, paints, paint th1nners, and possible radiocactive surface
contamination.

Approximate locations of each waste site to be investigated are shown on
Figure 2-1. Table 2-1 indicates potential contaminants at each site.

The primary environmental concern, with regard to the investigation of
the 1100 Area, is the proximity to the city of Richland water suppily and
other wells. The Duke wells and the north Richland well field (Figure 2-1)
supply water to the city of Richland water system. They are within about
0.5 mi of the 1100 Area. The population of Richland (33,578 people, 1980
census) is served by these wells and must be considered as an affected popu-
lation. Emergency interties also exist to the Kennewick water system and the
300 Area. The Battelle Farms Operations irrigation well, which is completed
in the unconfined. agquifer, is within a few hundred feet of.the 1100 Area east
boundary. Other wells that draw water from the unconfined aquifer in the
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vicinity of the 1100 Area in¢iude the Horn Rapids éth1etic complex, the Lamb-
Weston potato processing plant, and various residential irrigation wells in-
north Richland.

1.1.1 Ind1v1dua1 Naste S1te Descr1pt10ns

' The 1100-EM- 1 operable unit includes. those Tocations where 11qu1d waste
is known (or suspected) to have been: d1sposed to the soil column in the-
1100 ‘Area.

Individual waste locations in the 1100 EM-1 operab]e unit (see
Figure 2-1 and Table 2-1) are br1ef1y descr1bed below.

4.1.,1.1 Battery Acid Pit (1100-1). During the approximate period of 1954 to
1977, waste battery acid was disposed of into an unlined pit (i.e., dry sump
or French drain) with sand and gravel in:the bottom. The pit is located a-
few feet from a paved area, near the southwest corner of the 1171 Building,
which is a vehicle service, maintenance, -and repair building. Figure 4-1
shows the approximate ]ocataon of the battery acid p1to :

The battery acid pit is 1ocated on a very §1ight slope toward the ra11-
road tracks, which are approximately 50 ft to the west. The exact location
and size of the pit is not known, although estimates by motor-pool workers
range from 5 to 12 ft in diameter and 5 to 10 ft deep. Based on a review of
vehicle fleet size and estimated battery. requarements by Hanford Site person-
nel, the maximum quantity of battery. acid disposed of to the pit over a 23-yr
per1od is estimated to be about 15,000 gal. Other liquid materials, such as
waste o0il, antifreeze, or so?vents, may also have been d15posed of in the
pit. but no record of such d1sposa1 Ex1sts,‘

Depth to water table is about 50 ft from ground surface. No chemica]
inventory is available. . Sulfate, lead, and cadmium compounds are the pr1nc1-
pal anticipated contaminants. Two surface soil samp1es obtained in March of
1988 were found to contain elevated levels of lead. The results of these
analyses are discussed further in Append1x B,- '

4.1.1.2 "Paint and Solvent P1t“ (1100—2). Locat1on 1100-2 was or1g1na11y
developed as a sand and gravel pit. It -was used for the disposal of con-
struction debris from 1954 to 1985. The general location of the pit is shown
in Figures 2-1 and 4-2. The pit is an elongated depression 4 to 6 f{ deep,
approximately 250 ft long, and 100 ft wide and Ties along the eastern side of
the railroad tracks. ODepth to the groundwater table is approximately 50 ft
from ground surface. N ' o '

The construction debris is reported to include broken concrete, asphalt,
and lumber from construction, maintenance, and demolition activities on the
Hanford Site. The pit presently contains approx1mate1y 5 ft of backfill
material. In addition to construction waste, the pit is reported fo have
occasionally received waste solvents, paints, and paint thinner.: The maximum
volume of such disposal is estimated .to have been approximately 100 gal/yr.
There is no visible evidence of paint, solvent, or discolored soil on the
ground surface in the vicinity of this pit. The exact locations of any paint
or solvent disposal are unknown. No chemical inventory is available.

4-2
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Analyses of two soil samples collected at the ground surface in March 1988
reveal no evidence of contamination. The analytical results are reported in
Appendix B. At present, the only evidence of chemical soil contamination is
anecdotal. _

4.1.1.3 "Antifreeze and Degreaser Pit" (1100-3). Location 1100-3 is a shal-
tow, roughly circular depression approximately 250 ft in diameter and 6 to

8 ft deep (Figures 2-1 and 4-2). Depth to groundwater is approximately

50 ft. The pit is reported to have been an excavation for sand and gravel,
with the bottom of the original pit at roughly the present observed depth.
The pit was used for the disposal of construction debris from 1979 to 1985.
Approximately 30 yd3 of used roofing gravel and 1 yd3 of concrete rubble lie
in piles dumped in the bottom of the pit. The pit is also reported to have
occasionally received waste antifreeze and degreasing solutions from vehicle
cleaning operations at the 1171 Building. The quantities of antifreeze or
degreaser disposed of in the pit are unknown, and no specific disposal sites
have been identified. There is no visible evidence of such disposal on the
ground surface, and analyses of two soil samples taken from the ground sur-
face in March 1988 reveal no evidence of contamination. The analytical re-
sults are reported in Appendix B. As with the 1100-2 site, the only evidence
of chemical soil contamination is anecdotal.

4.1.1.4 Antifreeze Tank Site (1100-4). This site is the location of a
5,000-gal underground steel tank used for disposal of waste antifreeze in the
1171 Building. In 1986, the tank was emptied, cleaned, and subsequently
removed because it was suspected of leaking. No information is available on
the amount of antifreeze that may have leaked. During excavation of the
tank, three soil samples were collected from soils surrounding the tank.
Analysis of these samples did not detect antifreeze {ethylene glycol) in any
of the samples. o

4.1.1.5 Radiation Contamination Incident (1100-5). On August 24, 1962,

‘radioactive contamination was discovered on an incoming 16-ton shipment cask
~containing irradiated metal specimens from a facility at the Idaho National

Engineering Laboratory. The truck trailer on which the contamination was
detected had offloaded other cargo at the 1166 Building and was parked in the
"parking lot northwest of the 1171 Building" when the contamination was
detected. However, the precise Tocation of the incident with the parking Tot
is not known. _

The radiation incident investigation report indicates that an area
approximately 1 ft in diameter on the bed of the trailer was contaminated.
Because of concern over leakage from the cask, radiological checks were con-
ducted at several locations including the 1166 Building loading dock, the
Pacific Intermountain Express terminal in Pasco, Washington, and a parking
lot in Baker, Oregon, where the truck was parked for approximately 8 h. No
contamination was detected. :The U.S. Atomic Energy Commission officials in.
Idaho surveyed a location in Twin Falls, Idaho, and found some contamination,
which was removed and buried. Available information suggests that signifi-
cant contamination of the parking Tot is highly unlikely and that the area of
potential concern is less than 1 ft in diameter. A logical assumption is
that Hanford Site radiation monitors carefully checked the ground beneath the
trailer; however, the investigation report does not explicitly make such a
statement. A recent radiolegical survey of the parking lot failed to detect
any contamination.

4-5
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4.1.1.6 Horn Rapids Landfi1l. The Horn Rapids landfill (Figures 2-1
and 4-3) is an inactive disposal site that was used primarily for office and
construction waste from the early 1950s to 1970. This is not to be confused
with the city of Richland municipal-waste disposal site. Discussions with
Hanford Site personnel involved in the operation of the landfill indicate
that other wastes are likely present, including possibly as many as 200 drums
of carbon tetrachloride. Mention is‘made of standing water and "springs,”
which indicates that the bottom of the landfill may bE-jUSt ahove or in con-
tact with the groundwater. The depth to the water table is estimated to be
approximately 30 ft. At present, the Horn Rapids landfill is a des1gnated
curlew nesting area, and access is restr1cted

No detailed waste 1nventory is available. One cell of the landfill is
marked by signs indicating that asbestos is buried there. Nearby there are
two locations, several yards apart, that have signs with the legend "Burial
Site". These apparently mark an earlier trench, but what was buried there is
unknown. Used tires occupy an open trench at the northern end of a landfill
cell. Another area is surrounded by a low berm and occupied by a dark gray-
brown mud-1like substance that exhibits mud-cracks. This site appears to have
been used for disposal of unknown 11qu1d materials, possibly including sewage
sludge and/or fly ash. '

4,§.1.7 UN-1100-6 Site. In the course of the site inspection for the

- 1100-EM-1 operab1e unit waste sites, two additional potential waste sites

were found. The first was an area. of what appeared to be asphalt or oily
material on the face of the sand dune north of the 1171 Bu11d1ng The second
was a patch of oily, discolored soil in an elongated natural depression near
an abandoned irrigation canal and adjacent to the railroad tracks northwest
of the 1171 Building. Grab samples of surface soils were taken from each of
these sites. Subsequent discussions with 1100 Area personnel revealed that
the first site was the remnant of an asphalt emulsion applied in an attempt.
to stabilize the sand dune in the early 1960s. Results of the analysis for®
the soil sample are generally consistent with asphalt, and this site will not
be considered further. However, the sample from the second site was found to
contain measurable concentrations of two phthalates, nine unknown acid-base
neutrals, and elevated total organic carbon (TOC). Hence, this site has been
designated as the "discolored-soil" site and will be investigated further.
This site appears to be the location of at least one, and possibly several,
incidents where one or more drums oF 1iquid material were poured onto the
ground.

4.1.2 Interactions with Other Operable Units

Two additional operable units have been identified in the 1100 Area.
These are designated 1100-EM-2:'and 1100-EM-3 (Figure 1-2). Geographic boun-
daries are not prec1se!y defined, and there is overlap between 1100-EM-1 and
1100-EM-2. The primary criteria for grouping into operable units are waste
characteristics and the nature of the fac111ty. The waste locations con-

tained in 1100-EM-1 are those that are thought to have the greatest potential -

for contaminant migration.
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The 1100-EM-2 operable unit consists of additional locations or waste
staging areas in the vicinity of the 1171 Building. These units are in the
same general vicinity as the battery acid pit (1100-1), the antifreeze tank
(1100-4), and the radioactive contamination spill site (1100-5). i

The 1100-EM-3 operable unit is located in the 1100 Area and the
3000 Area east of Stevens Drive. Although geographically distinct from
1100-EM-1 and 1100-EM-2, it may contain similar wastes. The 1100-EM-3 oper-
able unit is Jocated between the 1100-EM-1-operable unit and the north

Richland well field. _ :

Although both 1100-EM-2 and 1100-EM-3 contain sites not specifically
addressed in this RI/FS, they represent potential sources of similar types of
contamination. This must be accounted for in conducting the investigation
for groundwater contamination associated with the 1100-EM-1 operable unit.

The 1100-EM-2 and 1100-EM-3 operable units are assigned a Tower priority
("C") in the Action Plan on the basis of waste characteristics and volume,
and potential for contaminant migration. ;

In addition to DOE waste sites identified in the three operable units,
other waste sites or potential sources of contamination unrelated to DOE
Hanford activities exist in the vicinity of the-1100 Area. These include the
nuclear fuels processing facility operated by Advanced Nuclear Fuels, the
Lamb-Weston potato processing plant, the city of Richland landfill, and
several small businesses, including at least one gas. station and one auto-
mobile machine shop/repair faciiity.

4.1.3 Summary of Existing Operable Unit Data

Data pertaining to possible contamination of soil and/or groundwater
resulting from waste disposal operations in 1100-EM-1 are limited. Existing
data consist of the following: (1) two analyses by the State of Washington
of well-head water from the north Richland and Duke well fields operated by
the city of Richland, {2) two amalyses by the Hanford Environmental Health
Foundation (HEHF) of well-head water from the north Richland well field,

(3) 11 preliminary analyses of water samples from wells in the 1100 and

3000 Areas and vicinity taken during 1986, (4) analyses of water samples from
seven wells in the vicinity of the 1100 Area conducted in August 1988,

(5) analyses of water samples from five monitoring wells installed along the
eastern margin of the 1100 Area in November 1988, and (6) eight surface 5011
samples from the 1100 Area. The groundwater data do not serve to establish
whether or not the 1100-EM-1 operable unit is a source of contamination.
Given below is a brief summary of existing data. The anaiyticail data
obtained from these studies can be found in Appendix B.

The analyses of well water from the city of Richland well fields indi-
cated that trihalomethanes {bromoform, bromodichloromethane, and chloroform)
were the only regulated compounds present in the groundwater and were onty
detected in samples from the north Richland well field. The concentrations
of trihalomethanes detected were considerably less than the allowable values
under state water quality standards. Trihalomethanes are commonly associated
with chiorinated water and are not believed to have come from the 1100 Area.

4-8
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Anatyses of samples from wells in the 1100 and 3000 Areas and vicinity
have also indicated the presence of regulated compounds in the groundwater.
The data obtained from the 1986 sampling (Appendix B) indicates the presence
of methylene chloride, b1s(2—ethy1hexy1) phthalate, and several metals
(barium, cadmium, and lead). Well 11-41-13C (3000-D-1), which is located in
the vicinity of the 1100-2 and 1100-3 disposal pits, showed a concentration
of 20 parts per billion {p/b) of methylene chloride. However, concerns
regarding details of well construction, the age of the wells, and the
procedures used for collection and analysis of the samples suggest the data
may not be reliable. Analyses of samples taken during August 1988 showed
that bromodichloromethane, chloroform, 1,1,1-trichioroethane, and trichloro-
ethene are present in the groundwater in the vicinity of the 1100 Area. The
concentrations of these compounds were all at least 20 timeés less than
concentration levels specified in state water quality standards. However,
the wells are not optimally located to detect potential dispersal piumes
associated with the sites. Hence, the degree and extent of contamination
cannot be adequately judged. .

In October 1988, five monitoring wells were installed in the area be-

 tween the 1100-EM-1 waste sites and the north Richland and Duke wells. The

purpose of these wells is to detect any contaminants that may be migrating
from the 1100 Area waste sites toward the water supply welis. Chemical ana-
lyses of water samples obtained from these wells in early November were con-
ducted by U.S. Testing and Pacific Northwest Laboratory (PNL). Results indi-
cated that all constituents are below drinking water standards. Methylene
chloride was detected in initial samples from three of the wells at concen-
tration levels as high as 78 p/b. However, subsequent sampling and analyses
by PNL have failed to detect methylene chloride (detection limit 3 p/b).
Investigation of the problem indicates that this is probably the result of
contamination during the sampling process. Results of these analyses are

1nc'luded in Appendu B.

Eight pre]1m1nary surface soil samp1es were taken in March 1988 from
several sites in the 1100 Area and vicinity. Of the samp?es taken from the

- battery acid pit (1100-1), the "paint and solvent pit" (1100-2), and the

*antifreeze and degreaser pit" (1100-3), only those from the 1100-1 site had
elevated concentrations of regulated compounds. The samples from 1100-1
contained elevated levels of lead and possibly siightly elevated levels of
mercury, chromium, and arsenic. One sample from 1100-1 also contained

1.3 p/b of the polychlorinated biphenyl (PCB) arochlor 1254.

The sample from discolored soil at the 1100-6 site was found to contain
elevated organic carbon (353 p/m), bis(2-ethylhexyl) phthalate (170 p/m)},
di-n-octyl phthalate (82 p/m), and nine unknown aliphatic hydrocarbons with-
indivudual concentrations estimated at 22 to 36 p/m.

‘Results of all soil sampie analyses are included in Table B—l,
Appendix B.

4-9



DOE/RL 88-23, REV. 1
05/01/89

4.1.4 Conceptual Medel -

" This section describes a conceptual model to support qualitative risk
assessment and RI/FS planning for the 1100-EM-1 operable unit. Guidance from
EPA's Data Quality Objectives for Remedial Response Activities (EPA 1987a)
requires the conceptual model to describe the site and its environs and to
present a hypothesis regarding the dynamics of contaminant migration at the .
site. T _ - '

The conceptual medel incorporates available data on site conditions,
waste sources, pathways, and receptors and provides a basis for evaluation of
potential risks to human health, safety, and the environment. The conceptual
model includes all known or suspected sources of contamination, types of con-
taminants, affected media, and known or potential routes of migration and all
known or potential human and environmental receptors. Data for the 1100 Area
are limited and, in many cases, assumptions must be made, or conditions must
be extrapolated from other locations. However, the present conceptual mode 1
contains sufficient detail to provide a basis for planning initial field
investigation efforts. The conceptual model will be revised as necessary to
incorporate data obtained from field investigations.

The current understanding of “the 1100-EM-1 operable unit conceptual
model is depicted in Figure 4-4. This generic conceptual model identifies
potential waste sources, release mechanisms, pathways, and receptors, as well
as other sources of recharge or discharge from the unconfined aquifer that
may affect contaminant migration. = = - ' '

A1l of the individual sites in the 1100-EM-1 operable unit exhibit
interior drainage. No standing water has been observed at any of the sites,
and the general character of surface sediments is such that the presence of:
standing water at the ground surface for any significant time period is '
unlikely. Hence, drainage to surface water is not considered a credible
pathway for contaminant migration. ' ' '

‘Because of existing soil cover, vo]ati?ization of wastes is not con-
sidered a credible reiease mechanism. R

Air entrainment and transport of contaminated fugitive dust is con-
sidered unlikely until the sites are disturbed. '

Figures 4-5 and 4-6 present generalized east-west geolegic cross-
sections in the 1100 Area and vicinity. The cross-section shown in Fig-
ure 4-5 passes through the battery acid pit (1100-1) and the north Richland
wel] field. The cross-section shown in Figure 4-6 passes through the Horn
Rapids landfill and illustrates the potential for direct or nearly direct
contact between groundwater and waste at the Horn Rapids landfili. These
cross sections reflect the current understanding of geologic and hydrologic
characteristics based on limited and extrapolated data. Figures 4-4, 4-5,

and 4-6 are used to support the conceptual model description that foilows.

4.1.4.1 Waste Sources. Known and suspected waste types are given for each
location in Table 2-1. With the exception of 1100-4 and the Horn Rapids
landfill, all are the result of waste discharge directly fo the soii. The
1100-4 tank was an antifreeze-holding tank suspected of Teaking. The tank
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has since been removed. Hence, contaminated soil. is the primary potential
source of contaminants. ~The Horn Rapids landfill may contain buried drums
and other forms of buried waste. Buried drums or other types of buried waste
containers may also exist at 1100-2 and 1100-3. Although there are no
records to confirm the presence of buried waste containers, the possibility
cannot be discounted at this time. '

4.1.4.2 Pathways. The primary contaminant migration pathway is assumed to
be infiltration and percolation through the soil column into the unconfined
aquifer. _ , : '

Contaminants from waste sites in 1100-EM-1 are assumed to have traveled
through eolian sands and glaciofluvial sediments to reach the unconfined
aguifer at a depth of approximately 50 ft below the surface. At the Horn
Rapids landfill, the waste may be in direct contact or very close to the
water table. In this case, contaminants may also be leached from the waste.

Groundwater beneath the 1100 Area occurs in the unconfined aquifer of
the Pasco gravels and in sands and gravels of the Ringold Formation. The
base of the unconfined aquifer is determined by the presence or absence of &
silty layer at a depth of about 85 ft below ground surface. It has been
encountered in the 1100 Area wells, but its lateral extent (or lateral con-.
tinuity) is unknown. In the 300 Area to the north and east, the silt unit'is
not laterally continuous (Lindberg and Bond 1979, Figure 4-1, p. 4-2). When
present, the silt unit defines the base of the unconfined aquifer. A
confined or semiconfined aquifer may occur in the sands and gravels beneath
the silt unit when present. When absent; the base of the unconfined aquifer
is probably the clay Tayer (at about 175 ft) in the Tower portion of the
Ringold Formation (the "biue clay member"). Recharge to the unconfined
aquifer occurs from the Yakima River, agicultural and residential irrigation,
the Lamb-Weston potato processing plant waste treatment system, and the north
Richland well field. Only minor recharge resuits from natural precipitatien.

Until recently, the 1100 Area was not included within the Hanford
groundwater monitoring network, so detailed water table maps and water
chemistry data are not available.

Groundwater flow conditions in the vicinity of the 1100 Area are assumed
to vary both spatially and temporally, as a result of lateral and vertical
variations in aguifer properties and the distribution and operation of vari-
ous discharge and recharge mechanisms. Variations in aquifer properties are
related to the position of the contact between the Pasco gravels and the
Ringold Formation relative to the groundwater table, variations associated
with the heterogeneous nature of both formations, and the possible existence
of buried paleochannels. In addition, seasonal agricuitural and residential
jrrigation, recharge operations at the north Richland well field, and varia-
tions in pumping rates at the various wells in the vicinity will result in
both spatial and temporal variations in groundwater flow patterns. Varia-
tions in Columbia River stage are not expected to significantly affect
groundwater flow in the vicinity of the 1100 Area. the basis for this
assumption is the distance from the river (approximately 1 mi) and the
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typically small variation in river level resulting from regulation of flow at
dams both u pstream and downstream. The effects of variation 1n the Columbia
River level is discussed in more detail in Appendix A.

Travel times for contamination to reach the north Richland well field
from potential sources in the 1100 Area are difficult to estimate at this
time because of the lack of available data concerning the volume and fre-
quency of waste disposal, as well as details of the hydrogeologic system.
Ignoring travel time in the vadose zone, adsorbing qualities of the soil,
chemical reactions of the waste with the soil, and other contaminant trans-
port factors such as dispersion, estimates of minimum travel time could be
calculated by estimating groundwater travel time in the saturated soil zone.
However, estimates of groundwater travel time rely heavily on hydraulic con-
ductivity that may vary as much as three orders of magnitude in Ringold For-
mation and glaciofluvial sediments. In the 1100 Area and vicinity the water
table is generally within the Tower portion of the glaciofluvial sediments,
but at some locations it may lie within the Ringoid Formation (Figqures 4-5
and 4-6). Paleochannels in the upper surface of the Ringold Formation may

o affect groundwater flow in the 1100 Area as they do in the 300 Area (Lindberg
" and Bond 1979, pp. 4-7 to 4-12).

. For example, using a hydraulic conductivity of 20 ft/d (a low value for
-+ the Ringold Formation), a hydraulic gradient of 10 ft/mi (or 0.002), and an
effective porosity of 15%, groundwater travel time for the 3,150-ft distance
- ™ to the north Richland well field is 34 yr. Changing the hydrau11c conduc-
r, Livity to 20,000 ft/d {a high value for the Pasco gravels), the travel time
" would be 12.5 d. These estimates represent bounding values. As more infor-
=7+ mation becomes available during the RI, better estimates of groundwater fiow
' will be possible and, in turn, these est1mates will help determine contami-
Py nant travel time. _ '
e U]t1mate1y, any contaminated groundwater from the 1100 Area will
probab1y reach the Columbia River. However, any contamination reaching the
““Columbia River through the groundwater system is Tikely te be tremendously
ey diluted by the very large volume of water in the Columbia River stream flow.
This large dilution creates a problem in the detection and monitoring of low
i levels of contamination from potential 1100 Area sources. As a result, the
emphasis during the early phases of the RI will be to characterize the soil
and groundwater beneath and downgradient of the 1100 Area to determing
whether contamination has reached the groundwater system. . Should contamina-
tion be discovered in the groundwater, plans for monitoring the Columbia
River will be developed for later phases of the RI/FS. :

A possible secondary pathway is fugitive dust resulting from site acti-
vities or construction. Deposition of fugitive dust in the Richland well
field ponds or in other accessible areas represents a minor concern, but must
be considered to assess the cumulative impact of 1100-EM-1.

Another possible secondary pathway by which contaminants may reach the
environment is uptake by biota. At 1100-1, 1100-4, and 1100-5, there is no

vegetation. FEach of these sites is 1ocated within an area where vegetation
is precluded by the faci11ty
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Sites 1100-2, 1100- 3 and the Horn Rapids 1andf111 are characterized
primarily by sagebrush and cheatgrass and a popu]at1on of rodents and birds.
The probability of biotic uptake at these sites is very low due to the sparse
density and shallow rooting depths of the plants involved.

4.1.4.3 Receptors. The most 51gn1f1cant pdtentxa? receptor for contaminants
that reach the unconfined aquifer is the water supply system for the c¢ity of
Richland. This system supplies water for a population of approximately

© 33,600 people (1980 census}. For the purposes of this conceptual model, the

we]ls nearest the 1100 Area w111 be considered receptors. This includes the
north Richland well field and the Duke wells. Other possible receptors
include the PNL irrigation wells, the Horn Rapids athletic comp]ex well,
well(s) at the Lamb-Weston potatc processing plant, and various res1dent1a1
irrigation wells. In general, the contamination problem in the 1100 Area can
be defined in terms of contam1nant levels in water withdrawn at the various
wells. .

4.2 SAMPLING OBJECTIVES

The SAP is a major component of the overall RI/FS work plan and provides
specific direction for conduct of the RI. The RI/FS will be conducted in
phases, as indicated in Figure 1-2. The RI and the FS will proceed in
parailel, with the RI prov1d1ng data to support F$ activities.

The discussion in Section 4.1.3 and-available analytical data presented
in Appendix B indicate thaif potential contaminants have been detected in the
1160 Area. However, a preliminary analysis of the limited data available and
comparison with proposed Federal and State ARARs indicate that allowable
levels have not been exceeded. As such, there is no evidence to suggest that

the contamination constitutes an adverse risk or immediate threat to public®:

health or the environment. Further sampiing will provide additional data ow
which to determine whether a remedial action is warranted, based on an evalu-
ation of ARARs and potential public health risks via relevant exposure path-
ways. In the event that further analysis continues to indicate that there is
no adverse risk to public health and the environment, then the only applic-

able alternative would be no action and the RI/FS process would terminate on
formalized acceptance of this conc1u51on via the record of decision (ROB) '

It is anticipated that both the conceptua} model and the SAP will be
revised as the work proceeds to accommodate an improved. understand1ng of site

conditions and specific data requirements associated with evaluation of reme--

dial alternatives. Initially, the questions to be answered are whether or
not contamination exists at the site, what contaminants are present, and
whether or not contaminant levels 'exceed regulatory limits or action levels.
Other data will be collected to 1mprove the overall understanding of site
conditions. : _

Because reiative]y Tittle specific data are availabTle for the 1100 Area,
Phase 1 of the RI will be performed in two phases, designated as Phase 1A
and 1B. - This approach is being taken to maximize the benefit associated with
relatively expensive investigation activities such as drilling and ground-
water samp11ng by first finding 1ikely p]aces for sampling with less sensi-
tive, 1nexpens1ve survey techn1ques.
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Phase 1A activities will consist of survey techniques conducted to iden-
tify zones of potential contamination (e.g., "hot spots"} and to identify
probable contaminants. Techniques to be used under Phase 1A include evalua-
tion of aerial photography, geologic mapping, so11—gas surveys, and geophysi-
cal surveys.

Phase 1B activities will consist of more detailed investigation and
sampiing, such as auger holes, soil borings, and monitoring wells to investi-
gate anomalies identified in Phase 1A. Specific locations for sampling acti-
vities under Phase 1B will be determined on the basis of information obtained
from Phase 1A.

Phases 1A and 1B are based on location and sampling of zones of contami-
nated soils. In the event that buried drums or other waste containers are
detected by Phase 1A survey activities, auger holes and soil borings planned
under Phase 1B will be relocated as necessary to avoid penetrating waste con-
tainers. The SAP will be modified as appropriate to inciude provisions for
exhumation and/or sampling of the contents of buried waste containers. The
methods to be used will be dependent on the circumstances. '

Specific objectives of Phases 1A and 1B of the RI are as follows.

¢ [etermine nature and extent of contamination.

Waste constituents/types

Waste characteristics

Contaminant concentration (including spatial variability)

Potential contaminant inputs from nearby industrial processes
or other operab1e units

'] Obtaan data necessary to protect worker health and safety dur1ng
: remed1a] investigation activities.

# (btain data to improve the preliminary conceptual model.
e Provide data to conduct a preliminary baseline risk assessment.
Subsequent phases of the RI will have the following objectives.

o Determine characteristics oF primary confaminant'transport
pathways.

- Vadose zone characteristics
- Aquifer and aquitard characteristics

- Identify and develop quantitative estimates of aquifer
perturbations

- Biotic characteristics
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- Meteoro1ogxcal/d1spers1on parameters

s Determine contaminant transport characterist1cs for each cred1b1e
pathway. ‘

Nature and rate of contaminant release from waste source
- Waste degradation characteristics

- Contaminant mixing/dispersion.

- Possible synergistic/antagonistic effects

- Contaminant sorpt1on/retent1on : |

¢ Obtain suff1c1ent data to conduct r1sk assessments and assess the
threat to pub11c health. '

¢ Obtain sufficient data to,identify and perfdrm pre1iminary
screening of candidate remed1a1 action a1ternatives.

¢ Obtain sufficient data to determ1ne what technically feas1b1e angd.
cost-effective measures can be applied to achieve reguliatory
compllance.

e Obtain sufficient data to estimate the resources, costs, and time
frames required to implement the recommended remed1a1 measures.

The phased sampling approach encourages timely identification -of key
data needs and ensures that data collection activities prov1de information
relevant to the selection of a remed1a1 act1on¢_

As Phase 1 of the RI is conducted, vadose and groundwater data will be
evaluated in a timely manner. Data needs will be reevaluated, taking into
account data needs associated with evaluation of likely remedial alternatives
identified in Phase 1 of the FS as well as additional site characterization
requirements. It is anticipated that additional vadose zone borings and
groundwater monitoring wells may be rquired to satisfy these data needs. If
appropriate, these wells can be: instalted immediately.

Each of the locations in the 1100-EM-1 operable unit is unique and will

- require modifications based on individual conditions. For example, 1100-1,

1100-4, and 1100-6 are of Timited areal extent, and their locations are
fairly well known. Hence, sampling activities can be started with minimal
Phase 1A activities. Locations 1100-2, 1100-3, and the Horn Rapids landfill
are much larger and will require areal screening by means of Phase 1A survey
techniques to identify 11kely areas for Phase 1B borings. The final number
and size of the areas to be investigated:in detail, as well as the final
number of pits, borings, and monitoring we11s will depend to a large degree
on the results of the Phase 1A surveys. ‘
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4.3 DATA NEEDS AND DATA QUALITY OBJECTIVES

To define data needs for planning the RI, it is necessary to identify
data users and determine what uses will be made of the data. Existing data
can then be evaluated in terms of adequacy with regard to their proposed uses
in the RI/FS. In this way, data gaps that must be satisfied can be identi-
fied, and the RI can be focused to obtain the needed data in a cost-effective
manner. Most data uses are associated with decisions inherent to the RI/FS
process. Major decisions associated with the RI/FS are shown in Table 4-1.
The goal of this section is to identify the data needs that must be satisfied
to make the decisions indicated in Table 4-1 and to present preliminary DQ0s
that will provide a basis for planning the initial phase of the data coilec-
tion program.

Table 4-1. Decisions Involved in the Remedial Investigation and
Feasibility Study Process.

ForEach Location:
& Doescontamination exist?
® ‘What contaminants are present?

For Each Contaminant at Each Location: _ _ .
® What are the likely pathways or mechanisms for contaminant transport or migration?

For Each Pathway and Each Contaminant at Each Location:

® Do present contaminant concentrations exceed allowable {evels?
- Isimmediate action necessary?
- lsremedial action required?

® What is the present extent of contamination?

What is the projected extent of contamination?

Do present or projected contaminant levels exceed regufatory limits at (or beyond) the
- ‘boundary of compliance?

What hazard is associated with no action?

Is cosntainment or source control feasibie?

Is treatment or resource recovery feasible?

Is removal action feasible?

What remedial actions appear to be appropriate?
What is the recommended alternative?

PST88-3340-4-1

Phase 1A RI work is scheduled to start prior to the formal approval of
this work plan by the regulators. The RI work will be confined to noninva-
sive methods such as geophysical surveys. This is anticipated to be an
iterative orocess: after each phase of the RI, existing data will be evalu-
ated to assess any data gaps that must be addressed in the next phase of the
data collection effort, and the DQOs wiil be revised accordingly. As the
overall understanding of site conditions improves and the range of potential
remedial alternatives is narrowed, data gaps shouid become more limited.
Once candidate RA alternatives have been comp]ete]y identified, fully
defining all data needs for evaluation and compar1son of a]ternat1ves should
be possible. _
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4.3.1 Data Users _ _

Data users can: be subd1ﬁ1ded into two general categories: primary.and
secondary. . Pr1mary data users are those individuals or organizations
directly involved in ongoing RI/FS activities. These activities include the
following: . ,

e RI/FS planning and impTementation
) Eva1uat1on and interpretation of data
° Assessment of data needs and deve]opment of . DQOs

e Identification and evaluation of treatment technologies and
remedial alternatives

¢ Performance and risk assessment'
¢ Project management and oversight
e Site-specific decision making.
Primary data users include the followings -
. Remedia1~project.mahagers | -
o Unit managers from EPA, Ecology, and DOE
¢ RI and FS coordinators .
e Technical Contributors.
-Secondary data users are those individuals or organizations who rely -
mainly on outputs from the RI/FS studies to support the1r activities. Secon-

dary data users inciude the following:

¢ Agency for Toxic Substances and Disease'Reg'istry9 for public health
evaluation

e The general public and special-interest groups.

Most data needs are defined by primary data users. Secondary data users
may also provide inputs to the decision makers and primary data users by
communicating generic or site-specific data needs or regulatory requirements
or by comment or question during the review process.

4.3.2 Data Uses

Most data uses during the RI/FS fall into one or more of four general
categories:

e Site characterization

- 4-20
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¢ MWorker health and safety .
e Public health evaluation and risk assessment
e Evaluation of remedial alternatives.
Site characterization refers to the determination and evaluation of the

physical and chemical properties of each location, development and refinement
of the conceptual model, and evaluation of the nature and extent of contami-

-nation. This category 1nc1udes geologic, hydrologic, and meteorclogic data

as well as data on specific contaminants.

The worker health and safety category includes data collected to esta-
blish the level of protection for workers during various RI activities. In
addition, these data are used to determine if there is concern for the popu-
lation living 1n the vicinity of each location.

Data collected to conduct the pub]wc health evaluation and risk assess-
ment include input parameters for various performance assessment models, site
characteristics and contaminant data required to evaluate the threat to

,pub11c hea1th and we]fare posed by each location.

Data co]lected to support evaluation of remedial alternatives include

“site characteristics and engineering data reguired for initial screening of

alternatives, feasibility-level design, and preliminary cost estimates, as

well as data required to support performance assessment.

4 3.3 Bata Needs

Re]at1ve1y little reliabhle data are presentiy available for the

“1100 Area. Hence, the RI/FS is conducted in phases, and the goals of the

initial phase are to locate any contamination, identify the contaminants, and

- make a determination as to whether or not requlatory criteria have been

exceeded or if an immediate hazard to public health or welfare exists. Data

.. uses to be accommodated by Phase 1A and 1B activities are primarily site

characterization and worker health and safety. However, the importance of
pubtic health risk evaluation and the evaluation of remedial alternatives is
recognized. After a contamination hazard is verified, specific contaminants
are identified, and site characteristics are better known, later phases of
the RI/FS will focus on evaluation of risk to human health and/or the -
environment and identification and evaluation of remedial alternatives.
These subsequent phases may not be necessary if contaminants resulting from
waste disposal at individual locations do not exist at levels in excess of
those specified by the ARARs and if no hazard to human health or the
environment exists.

Individual data needs that must be satisfied to conduct a preliminary

assessment of the hazard to human health and the environment are as follows.

e Determine nature and extent of contamination.

~ Determine data representative of background to establish
baseline parameters.
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- Locate areas of potent1a1 contam1nat1on° Obtain sufficient

data to achieve a very high probability of locating a signifi-

cant volume of contaminated soii.

- Identify contaminants: Obtain sufficient samples and conduct

appropriate analyses to achieve a very h1gh probability of
detecting the presence of any contaminant in either soil or
grcundwater. -

- Determ1ne ievels of contamination: Obtain sufficient med1a

samples and conduct analyses with appropriate detection limits
such that comparison with ARARs is possible. Obtain suffi-
cient replicate samples, blanks, and spikes to estimate the
precision and accuracy of the concentration data.

¢ Define conceptual mode!'(site_eharacterization)a

The spec
is discussed

4.3.4 Data Q
The DQOs

Stratigraphy: Detect's1gn1f1cant stratigraphic horizons and
determine contacts between individual units.

‘Vadose zone: Determ1ne or estimate vadose zone propert1es
(infiltration, porosity, Sia‘.tl.zr'at'n:m,a hydraulic conductivity,..
and specific retention) to the degree necessary to support
preliminary mode11ng of contaminant transport.

Identify aqu1fers and aqu1tard5' Identify significant aqui-
fers and aquitards that control subsurface water flow and con-
taminant transport. Identify zones of perched water
conditions. ‘ ' :

Piezometric surface: Determine the depth fo groundwater leved
- at sufficient points to-determine the magnitude and direction-.

of hydrologic gradient for each site to a high level of conf¥l"

dence; monitor groundwater 1eve1 and grad1ent with time.

. Aqu1fer pr@pert1e5° Determ:ne aqu1fer propert1es (poros1ty,
transmissivity, hydraulic conductivity, storage coefficient,
and dispersion coefficients) to the degree necessary to sup-
port preliminary modeling  (modeling of the no- actaon alterna-
tive} of ccntam1nant transport,.

ific sampling and anaTys1s program to satisfy these data needs
in Section 4. 4.
uality Objectives

are qualitative and quantitative statements that specify the

quality of data required to support decisions during remedial response

activities.
provide data.

A variety of ana]yt1ce? methods are genera11y available to
In general, increasing accuracy and precision are obtained
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with increasing cost and time. 'Therefore, the analytical level used to
obtain data should be commensurate with the intended use. --Table 4-2 defines-
five analytical levels based on overall data quality. : _

Table 4-2. Analytical Levels.

Levei

© Description

Level |

{anindication of contamination.

Field screening or analysis using portable instruments. Results are often not com-
pound specific and not quantitative, but they are availabie inreal time. Thisis the
least costly of the analytical options. Instruments may not respond to all com-
pounds and may not be able to identify compounds. If the instruments are cali-
brated properly and data are interpreted correctly, Level | techniques can provide

Level il

chromatography for organics and atomic absorption or X-ray fluorescence for
" | metals. The instruments may be set up in a mobile laboratory on site. Resuits are

| parts per billion. Data quality depends on-the use of suitable calibration stand-
ards, reference materials, sample-handling procedures, and on the training of the

Field analyses using more sophisticated portable analytical procedures such as gas

available in real time or within several hours and may provide tentative identifica-
tion of compounds or be anaiyte specific. Data are typically reported in concen-
tration ranges, and detection limits may vary from low parts per million to low

operator. In general, Level 1 technigues and instruments are mostly limited to
volatiles and metals.

Level I

{ Detection {imits and data quality are similar to Level IV, but results will generally

All analyses perfarmed at an offsite analytical laboratory. Level lil analyses may or
may not use contract laboratory program {CLP) procedures but do not usually use
the validation or documentation procedures required of CLP Level IV analysis.

be available in a shorter time.

Level IV

Contract laboratory program routi-ne analytical services. All analyses are per-
formed in an offsite CLP analytical 1aboratory following CLP protocols. Thereisa
generally iow parts per billion detection limit for substances on the hazardous
substance list but analysis may also provide identification of compounds not on
the hazardous substance list: Sample results may take several days to several
weeks, and additional time may be required for data validation. Level IV results
have known data quality supported by rigorous quality-assurance and quality-
control protocols and documentation.

Level V

Analysis by nonstandard methods.- All analyses are performed in an offsite anafy-
tical laboratory that may or may not be a CLP laboratory. Method development
or method modification may be required for specific constituents or detection
limits, and additional lead time may be required. Detection limit and data quality
are method specific. The CLP special analytical services are Level V. .

PST88-3340-4-2

- Individual DQO0s and'appropriate analytical levels associated with each
data need are given in Table 4-3. In general, DQOs for Phase 1 of the RI are
intended to obtain data of sufficient quality and quantity to accomplish the.

following.

¢ locate areas of contaminated soil or groundwater.
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Table 4-3. Data Quality Objectives. "(Steet 1 of 2)
Data need Method Anfel‘ﬁll'c_a!‘ " Data quality objective
Determine nature and éxtent of contamination
Locate areas of | Detailed site - N/A | Locate surface expressions of waste burial areas,
contamination |inspection .. - | discolored soil, and areas of affected vegetation.
i Ground-probing 1 [ Achieve high degree of confidence in locating
radar . - 7| buried waste containers and significant volumes
: > of dnsturbed s0il.
Electromagnetic | - 1 .| Locate variations in soil conductivity associated
survey : . | with the presence of contaminants or buried.
metai_iic- objects. -
Soil resistivity I "I Locate lateral and vertical variations in soil

' 'resastw:ty associated with the presence of
_ contammants

Magnetometer 1 7 Locate buried ferrometalhcwaste contamers

-1 such assteel drums.
Metal detector | b Locate buried metallic objects such as drums,
.. | tanks, or pipes. R
Radiological R Achieve a very high degree of confidence in
| survey B | locating areas of surface radicactive
' ' R contammatmn
Detect Soil-gassurvey | Hooo .| Detect and identify organic vapors in the vadose
contaminants - _- - .| zone to the parts-per-billion range.
Air quality i1-1ll | Achiéve a high level of confidence in detecting ...
monitering = - | - |andidentifying any airborne contaminants .~ -
" | emitted from the sité(s), either at present or as a.
resultof remedial investigation activities. Sl
Ambientairmoni- | - || Achieve a very high degree of confidence in
‘toring with flame .. - | detecting contaminants, to'protect worker
| ionization detec- ' R | heal'th and safety

‘tors, photo ioniza- |
tion detectors, or
colormetric tubes

Radiological i | | Achieve a very high degree of confidencein
monitoring - | detecting radionuclides, to protect worker health
- |and safety.
Groundwater oo fMeasure and record water quality parameters
_ monitoring wells | - "} during well purging.
identify con- Vadose zone holes IV | Obtain samples and test for organic and inor-
taminantsand | and soil samples .| ganic contaminants. Achieve high probability of
determine con- : | detecting any potential contaminants present at
centration ' . Ievels defined in ARARs.
levels
PST38-3340-4-3
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Table 4-3. Datd: Quahty OBJectwes. (Sheet 2 of 2)

Data need Method Anﬁ;\ﬁ}ca' Data quality objective
Samples from v Obtain samples from mon'i'toring wells and water

monitoring wells
and water supply
wells

supply wells. Test for organic and inorganic con-
taminants. Achieve a very high probability of
detecting any potential contaminant with detec-
tion limits below action levels defined in ARARs.

Support conceptual m

ode! development/preliminary risk assessment -

to groundwater

flow regime

| tion of specific

perturbations

Contaminant See above
source
characteristics _
Site Geoiogic logs of N/A Define general stratigraphic¢ and lithologic units
stratigraphy vadase zone haoles in 1100 Area. Define contacts between units.
. | and groundwater '
monttoring wells
Geophysical logs i Correlate stratigraphic and Iltholog;c units
| of groundwater between holes.
monitoring wells oo
15ite Geologic logs of N/A Identify aquifers and aqditards_
thydrogeology | vadose zone haoles
: | and groundwater
monitoring wells
| Geophysical logs 1 identify aqunfers and aquitards. Obtain rough
1 of groundwater estimates of in sntu bulk density and porosnty
monitoring wetls _
{ Aquifer tests N/A | Obtain rough estimates of aquifer transmissivity
_ - and storage coefficient.
- 1Groundwater - | Measure water i Determine general h}/}d raui ic gradientin sel ected
flowregime  [levelsinground- areas by solution of the three-point problem.
{ water monitoring Prepare contour maps of potentiometric surface
] wells and sefected to estimate direction and magnitude of hydraulic
vadose zone holes gradient.
Contaminant/ | Geochemical lHorV | Determine contaminant release rates and
soil interactions | analysis of soils: retardation properties of sails.
leaching studies '
Vadose zone Moisture char- N/A Determine hydraulic conducﬂw? of vadose zone
transport acteristic curves for soils as a function of porosity and degree of
properties vadose zone soils saturation.
Perturbations | Estimate contribu- N/A Determine impact of perturbations to ground-

| water flow regime (direction and rate of ground-

water flow)

PSTEE-3340-4-3

4-25



| 7

DOE/RL 88-23, REV. 1
05/01/89

¢ Detect the presence of any likely contam1nant and determ1ne its
concentration level:to the-extent that a’comparison to ARARs and
~ other action Tevels.can be made.

e Detérmine site character1st1cs, contam1nant properties, and prob-
able contaminant transport pathways to the degree reguired to '
support a preliminary r1sh essess_ment°

e Protect worker heaith endxéafety during RI activities.

Once completed, the compar1son to ARARS and the preliminary risk assess-
ment wilt be used to determ1ne the f0110w1ng.

"o Do any of the 1nd1v1dua1 1ocat1ons pose an immediate threat to
human health or to the env1ronment?

e Do any of the 1nd1v1dua1 locat1ons pose a potent1a1 Tong-term rask
to human health or the env1ronment such that future RI/FS work is
warranted?

e What are the site controls and levels of protection required of

workers for perFormance of future RI work and site remediation?

The primary decision to be made on the basis’ of the Phase ‘1 RI data is
whether or not remedial actions wil be required at each location. This deci-
sion can be stated in terms of - stat1st1ca1 hypothesis (e.g., contaminant con-
centration levels within a spec1f1ed area or volume do not exceed action
Tevels specified in ARARs). The decision will be to accept or reject the
hypothesis on the basis of data obta1ned from the RI. For such a decision
there are four possible outcomes. S

e Decision is made not to 1mp1ement RA-when - true conditions are- suchwﬁa

that RA is not requ1red (correct dec1s1on)

e Decision is made to: 1mp1ement RA when true conditions are such that
RA is required (correct dec1s1on)

e Decision is made not to 1mp1ement RA when true conditions are such
that RA is requ1red (Type II error).

e Decision is made to 1mp1ement RA when true cond1t1ons are such that
RA is not required (Type I error)

For this decision, the consequences associated with a Type II error are
much more serious than those associated with a Type [ error. For example,
the decision not to impiement a remedial actjon when it is actually required
would mean that a significant hazard to human health and/or the environment
may continue to exist. On the other hand, implementing a remedial action
when it is not required represents pr1mar11y a waste of resources (wh1ch may
divert resources from other contam1nated 'sites) but does not result in any
significant hazard to human health or the environment. Therefore, it is
necessary to demonstrate that the probability of a Type II error is accept-
ably small. In other words, if no contaminants are found, the decision to
terminate RI/FS activities at that 1ocat1on must be made to a high degree of
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confidence. OUn the other hand, if contam1nants are found, the RI/FS will -
1ikely be continued. In this Case; the‘dnly error: posswble is the Type 1
error, whose consegquences are much less significant, at least in terms of
risk to human health or the environment. Hence, the quantity and quality of
data collected during Phases 1A and 1B of the RI must be sufficient to
demonstrate the presence or absence of a particular contaminant to a high
degree of confidence, but it is. not necessary to determine the concentration
or extent of contamination to the same.level of confidence. The data
necessary to fully evaluate concentration levels and. to better define the
extent of contamination can be obtained in a later phase of the RI. In the
event that a Type I error has been made, subsequent RI activities will
provide sufficient data t¢ detect the error, and the RI/FS can be
discontinued at that time. This will result in the most cost- effect1ve
approach, because the data collection effort necessary to fully define the-
extent of contamination will only be undertaken if contamination is detected.

Much of the work to be carried out under Phase 1 of the RI can be done
at analytical Level I, II, or III to satisfy the DQOs for site characteriza-
ey tion and detection of contamination. However, holding time limitations and
sample availability effectively preclude archiving samples for chemical ana-
¥ lysis. Therefore, soil and water samples will be submitted for laboratory
.analysis under analytical Level IV (CLP) protocols to ensure that data
quality regarding concentration levels will be sufficient to satisfy DQOs
~associated with risk assessment and evaluation of remedial alternatives that
‘may be developed in later phases of the RI/FS. This will aveid the need to
., - repeat sampling events at the same point. : Lo

4 4 SAMPLING AND ANALYSIS PROGRAM

o This section describes the field investigation program for the f1rst

:phase of the RI. As indicated on Figure 1-3, an additional phase of the RI
- Will be conducted as required to obtain spec1f1c data necessary to support FS

activities. However, the requirements of the Tater phase cannot be com-
t2 - pletely defined at this time. Hence, a supplement to the SAP will be
. prepared to reflect the data obtained from the initial field 1nvest1gat1on
~"  program defined herein.

There are three areas in which site investigation activities will be
conducted. These are (1) vadose zone and groundwater, (2) air quality and
meteorology, and (3) biota. The vadose zone and groundwater program will be
subdivided into two phases, which are designated as RI Phase 1A and RI
Phase 1B. . The purpose of Phase 1A is to determine final locations for
borings and monitoring wells based on nonintrusive survey techniques. The
borings and monitoring wells will then be drilled in Phase 1B, Specific -
phases are less distinct for the air quality and meteorology program and the
biota program. Sampling activities associated with these programs will be
carried out concurrently with the vadose and groundwater program in the
appropriate sequence.
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- 4.4.1 Vadose Zone and Groundwater Character1zat1on

. Because of the prQX1m1ty of the c1ty of R1ch1and we11s and the 1mporta-

ance of the groundwater pathway, the. vadose zone and groundwater characteri-
' zat1on program represents the bu1k of: the RI effort in Phase 1.

4.4.1.1 General Sampling Program. The fleld work will proceed in phases.
These are designated as RI Phases 1A and 1B. In Phase 1A, the sites will be
surveyed to Tay out: a sampling grid and to prepare accurate topographic maps
of each site and the surroundTng ared.: Each node (intersection of grid
Tines) will be marked in the field with a wooden stake. The spacing and
orientation of the grid will be based on individual site characteristics.

The next step will be to perform geophys1ca1 surveys of the waste sites.
These geophysical surveys will include some or all. of the following tech-
nigues: ground-penetrating radar," e1ectromagnet1c surveys, magnetometer sur-
veys, or ground resistivity profiles-and/or soundings. Following the geo-
physical surveys, a soil-gas survey will be conducted. The data abtained
during the geophysical and soil-gas surveys can then be used to determine the
final 1ocatTons for vadose-zone samp]és and groundwater monitoring wells.

The purpose of the geophys1cal surveys w111 be to determ1ne the depth
(and boundaries) of the various waste- S1tes, locate buried metallic objects -
and structures (including mislocated pipes and utility 1ines as well as drums;
or other types of waste conta1ners), and locate any anomalies that may indi-
cate the presence of disturbed soil or’'contaminants. Table 4-4 indicates the
uses of various geophysical methods._ Geophys1ca1 survays will be extended
beyond the site boundaries as necessary to fully define subsurface

" conditions.

After the geophysical work is comp]eted soil-gas surveys w111 be con- ~
ducted to detect and 1dent1fy organic vapors within: the pore space of the

soil. A hollow probe is driven to a depth of approximately 4 ft, and an a1r§;

sample is withdrawn for analysis by 4 gas chromatograph. Information from -
the soil-gas surveys will help identify areas with elevated levels of organic
vapors that may be the result of volatile organic contaminants in the soil or
migration of vapor from the groundwater through the soil. Additional
sampling points outside of the site boundar1es may be warranted to define the
extent of any vapor plume.

Once the RI Phase 1A surveys are completed, the data will be evaluated,
and the proposed vadose and groundwater sampling locations will be adjusted
as required. Final locations of vadose zone sampling holes and groundwater
monitoring wells will be chosen by the technical lead with the assistance of
the technical staff so as to provide:a maximum probability of detecting any
contaminants, consistent with Jlocation constraints, health and safety con-
siderations, and samp11ng obaect1ve5;' The final number of sampling locations
and monitoring wells in Phase 1B will ‘depend on the number of anomalous areas
detected during the Phase 1A surveys._”f"-'
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penetrating radar

| waves transmitted into ground

and reflected back to antenna.

Table 424, Geophy&ical Techniques.
Method Description Use -
Ground- High-frequency electromagnetic Detect buried objects (drums, pipes,

etc.). Detect zones of disturbed soil
(trenches, etc.). Delineate near-
surface stratigraphy and structure.

Soil resistivity
profiling

| Resistivity measurements made

between electrodes with fixed
spacing. Electrode array is
moved along profile.

Detect and map lateral variationsin’
soil resistivity. Map shallow contami-
nant plumes.

Soil resistivity
sounding

Resistivity measurements made
between electrodes with in-

creasing spacing. Electrode array

remains centered on a point
while the spacing is increased.

Detect vertical variations in soil resis-
tivity. Determine deptn to ground-
water and stratigraphy..

Electromagnetic
surveys

Measures variations in induced
magnetic fields resulting from -

variations in soil conductivity.
. | Can be conducted in profiting or
-| sounding mode.

-1 turbed soil (trenches, etc.). Detect

Detect buried metallic objects (drums,
pipes, etc.). Detect zones of dis-

and map variations in soil conduc-
tivity associated with stratigraphy
and/or contaminant content.

Magnetometer
surveys

Measures variations in natural
magnetic field.

Detect buried metallic (ferrous)
objects (drums, pipes, etc.).

Metal detectors

Measures local ﬂuctuataons in

magnetic field.

Detect ferrous and nonferrous metals
at relatively shallow depths. Depth of
detection depends on size and mag-
netic characteristics of object. '

| Seismic refraction

Measures propagation time for
seismic (acoustic) waves re-
fracted along subsurface con-
tacts between materials of con-
trasting seismic velocity.

Delineate subsurface stratigraphy

and stru ctu re.

PST88-3340-4-4

Unless otherwise noted, vadose zone borings will be drilled using either

cable-tool or hollow-stem auger rigs.

Samp1es will be taken continuously

from the surface to a depth of 20 ft using & drive tube or spiit barrel

sampier.

Below the 20-ft depth, samples will be taken every 5 fi to the

saturated zone (anticipated to be at a depth of approximaiely 50 to 60 ft at -

most Tocations).

In the event of no sample recovery or inadequate sample, .

the boring will be cleaned out to the bottom of the sampling interval, and
another sampiing attempt will be made before advancing the hole to the next

sampling depth.

To provide additional points at which to monftor groundwate§i1eve1s in .
the 1100 Area, selected vadose zone holes that reach the groundwater may be

completed as piezometers.
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contaminated areas, the poss1b111ty that the p1ezometer tube may constituie a
pathway for contaminant m1grat10n d1rect1y to the groundwater will also be a

‘consideration.

In addition to the'vadoée borwngs, add1t1ona1 -composite samples will be

- obtained from near-surface soils by means of open -flight auger holes and

hand-sampling methods.

Groundwater monitoring wells will be drilied with cable tool rigs.
Other drilling methods may be used if rigs are available. For most sites in
the 1100 Area, the maximum depth of groundwater mon1tor1ng wells is antici-
pated to be approximately 80 to 100 ft (the probable depth of the silt unit
of the Ringold Formation, which appears-to act as a conf1n1ng layer at the
base of the unconfined aguifer), un]ess otherwise noted in the site-specific
discussions below. Drilling wells. to the conf1n1ng layer will help to
determine the layer's lateral continuity--an important factor in groundwater
flow and contaminant transport mode?1ng. One -and possibly two groundwater
monltorang wells will be completed in the uppermost confinéd aquifer. If, as
is thought, a significant head d1fferent1a1 exists between the two aqu1fers,
this will help confirm the effect1veness of the silt/clay layer as an
aguitard. Geologic samp1es will be’ 0bta1ned at 5-ft intervals and at

significant changes in lithology. Aquifer tests will be conducted to support-

hydrogeolegic characterization. An undisturbed sample will be collected when
the confining layer is encountered and will be tested in the laboratory for
permeability. _ _

Groundwater sampTes will be co]lected from groundwater monitoring wells
and existing wells in the 1100 Area on at least a quarterly basis for a mini-
mum of 1 yr. Before samp11ng, the stat1c water ‘Tevel will be measured and
recorded.

As part of the initial RI effort, groundwater levels will be measured 1_M

existing wells in the 1100 Area and w111 be used to determine groundwater
flow paths. Depending on the result of this effort, it ‘may be necessary to
adjust groundwater monitoring well Tocations.

Field quality control sampies w111 a]so be collected. These will in-
clude trip blanks, field blanks, and duplicates or replicates. Field quality
control samples are d1scussed in Sect10n 5.0.

A preliminary summary of the . vadose zone and groundwater sampling pro-
gram for Phases 1A and 1B of the RI is ‘presented in Table 4-5. The vadose
and groundwater sampling program will be conducted in accordance with
Westinghouse Hanford environmental 1nvest1gat1on and site characterization
procedures. A 1list of specific procedures and ant1c1pated comp]et:on dates
is given in Appendix C. .

4.4.1.2 General Analytical Approach. In general, a broad-based analytical
approach will be used to detect and identify" contaminants. At present, no
evidence of contaminants migrating from'the 1100-EM-1 waste sites has been
found. Because the waste disposal history at most of the sites is poorly
documented, the initial analytical approach must consider a broad range of
possible contamlnants. Since the present conceptual model indicates that the
groundwater pathway is the most cred1b1e much of the analytical effort will
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Table 4-5, Summary of Vadose Zon'e and_ Groundwater Characterization Program.

1e-P

“Radiation
- Battery acid | Disposal pits | Antifreeze | contamination | Horn Rapids } ’
Activity pit (1100-1) | (1100-2and 3) | tank(1100-4) site” landfili | UN-1100-6
, {UN-1100-5)
| Rl Phase 1A -
Survey and establishgrid | (10 ft) (40 ft) - N/A -~ N/A 1 (100 ft) N/A
Radiological survey - Xa X N/A X _ X N/A
Ground-penetratin X X N/A N/A X N/A
radar survey {ftline .
Electromagnetic survey N/A X NA N/A - X N/A
Maghetometer N/A N/A N/A N/A X N/A
| Metal detector N/A X S B 177 NA X N/A
Soil-gas survey X X N/A N/A ' X N/A -
'  RIPhase 1B ' '
Near-surface soil samples - N/A 40 NA N/A 60 i2
Vadose zone holes ' 2 9 1 N/A ' 10 N/A
Groundwater 2 4 1 N/A 8 - ONIA
monitoring wells _ ‘ b
Soil samples (total) 28 154 4 N/A 198 12
Physical analyses 10 45 N/A N/A 50 N/A
Chemical analyses (soil) | 10 93 4 NA 122 12 8
Water sample analyses | ' - - _ =
(quarterly) 2 4 LI N/A 10 - N/A =
Aquifertests 1 3 | WA N/A 6 | wa &
aX = Activity scheduled to be performed. : : : ‘PSTE-2340.4.5 o P
' L
Sm
1
S,
[4,0]
W



DOE/RL 88-23, REV. 1
05/01/89

be devoted to evaluating the quality of the groundwater in the unconfined o
aquifer. It will also be important to identify areas of contaminated soil ]
from which contaminants may be percolating toward the groundwater. i

Groundwater samples will f;T1 into the following four broad categories:
e Well-development samp1es .
) “Presumpt1ve-1nd1cator“ samp1es
° Pr1mary and secondary dr1nk1ng water—qual1ty samp1es
e Groundwater sampies for deta11ed characterization.

Field chemical analysis during well purging or development pumping is
necessary to ensure that groundwater samples sent to the laboratory for more
complete analysis are representat1Ve of formation conditions. Usually, a
decision that well purging is reasonably complete is based on stab1lizat10n
of a set of parameters that includes pH temperature, specific conductance,
and turbidity. _

Presumptive indicator parameters. are compounds 1ikely to be associated ..
with the presence of a contaminant plume. The choice of appropriate para-
meters is based on the waste-disposal history for each site and on the.
Washington Administrative Code, wh1ch spec1f1es indicator parameters
(Table 4-6).

Table 4-6. Indicator Parameters for . B
Landfiil. : ' : R

Temperature.

Conductivity '

pH
Chioride

Nitrate, nitrite, and ammonia as nitroge'n
Sulfate

Dissolved iron

IT{olm|mio|ln|wm]| P

Dissolved zinc and manganese

Chemical oxygen demand -

1. | Total organic carbon.

K. | Total coliform

Source: WAC 173- 304»490 (Ecol ogy 1987b,
p. 401}, . 0 esTea-334047
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These parameters have been chosen for plume detection, but not neces-
sarily to provide chemical ‘characterization. ~'In other words, when the indi-
cator parameters fall outside specified ranges, it can be taken as an indica-
tion that the water is contaminated, but does not necessarily indicate the
type and degree of contamination. Also, water may be chemically contaminated
even when all indicator parameters are within acceptable 1imits.

In addition to the indicator parameters of Table 4-6, total ergan#c
halogen {TOX) should be included as an indicator parameter, s1nce many of the
suspected contaminants are halogenated solvents.

Confirmation that groundwater quatlity has or has not been affected by
waste disposal must also be bhased on comparison to regulatory standards.
Table 4-7 lists pr1mary and secondary drinking-water standards.

In addition to the above analyses, both groundwater and soil. samp]es
will be subjected to a suite of analyses designed to detect a broad range of
possible contaminants. Analysis of soil and water samples will be conducted
in accordance with laboratory procedures and protocois specified in the con-
tract laboratory program (CLP) statements of work for organics and inorganics
analyses {EPA 1988d, 1989). The scope of the initial analyses will be to
detect and identify compounds on the CLP target compound list. This Tlist is
presented in Table 4-8.

As analytical data become available, it.is anticipated that the scope of
the analytical program can be narrowed to address primarily indicator com-
pounds. An indicator compcund will generally be a contaminant present near
or above action levels established by the ARARs, for which it is anticipated
that remedial action may be required or for which a risk assessment must be
conducted. However, it is anticipated that most of the analytical samples

collected in Phase 1B will be analyzed for the entire target compound 1ist,
with recommendations as to indicator compounds 1nc1uded in the Phase 1 RI
report.

The soil-gas survey will be the primary means of detection for volatile
organic compounds in soils. These compounds may be the result of disposal of

-solvents, degreasers, waste oil, gasoline, paint thinner, or other substances

associated with vehicle maintenance operations.

Seil samples from vadose zone holes and near-surface soil samples

~ obtained using hand-sampling techniques or open-flight auger rigs will be

analyzed to detect organic and inorganic compounds. Selected soil samples

" may also be subjected to the extraction procedure or toxicity-characteristic
~ Teaching procedure; the resulting extractant will be analyzed to detect a
- wide range of contaminants.

Consideration will be given to including an analysis for TOC for soil

' samples. Analysis data will be used for evaluation of the fate and transport

of organic compounds through the soil column. Most laboratory analyses

.related to soil and contaminant interaction will probably be deferred untii

Phase 2 of the RI when contaminants of concern will be better defined.
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Table 4-7. Primary and_Séééﬁaarycnriﬁking-watéf Standards. (Sheet 1 of 2)

anary drinking-water standards (40 CFR 141) (EPA 1986a)

Inorganic compounds

Maximum contaminant
levels {mg/l)

Arsenic

| Barium

Cadmium
Chromium
Lead _
Mercury
Nitrate (as N)
Selenium
Silver

0.05
1.0
0.010
0.05
0.05
0.002
10.0
0.01
0.05

Organic compounds

Maximum contaminant

levels (mg/L)

Chlorinated hydrocarbons

Endrin-(1,2,3,4,10,-10-hexachloro-6 7-epoxy—1 A4, 4a 5,6,7.8,8a-
octahydro-1,4-endo, ende-5,8-dimethano naphthalene)

Lindane  (1,2,3,4,5,6-hexachlorocyciohexane, gamma isomer)

Methoxychlor {1,1,1-Trichlore-2, 2 bls[p-methoxyphenyI}

ethane)

Toxaphene (CWH,@CIB-TechmcaI chEormated camphene 67-69%

chlorine}
Chiorophenoxys

2,4-D (2,4-Dichiorophendxyacetic écid)

2,4,5-TP Silvex (2,4.5-Trichlorophenoxypropionic acid)

Total trihalomethanes [the sum of the concentraﬁons of bromo-
dichleromethane, dibromochloromethane, trabromomethane
(bromoform) and trichioromethane (chloroform)]

0.0002
0.004
0.1

0.005

0.1
0.01

0.10 meg/L-

Volatile organic compounds

Maximum contaminant

Benzene

Vinyl chioride

Carbon tetrachloride
1,2-Dichioroethane
Trichloroethylene
para-Dichlorobenzene
1,1-Dichloroethylene
1,1,1-Trichloroethane

levels (mg/L).

0.005
0.002
0.005
0.005
0.005
0.075
0.007
0.2
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Table 4-7. Primary and Secondary Drinking-Water Standards. (Sheet 2 of 2)
Primary drinking-water standards
. . Maximum contaminant
Radionuclides levels
225Ra and 25Ra 5 pCi/L -
Gross alpha 15 pCi/L
3H {tritium) 20,000 pCi/L
905y 8pCi/L
Secondary drinking-water standards (40 CFR 143) (EPA 1987d)
; Maximum contaminant
Contaminants levels
Chioride 250 mg/L
Color 15 color units
Copper " 1mg/l
Corrosivity Noncorrosive
Fluoride 2.0mg/L
Foaming agents 0.5 mag/l
Iron - 0.3mgil
4'‘Manganese - 0.05mg/L
4 Odor 3 threshold ador number
1pH 6.5-8.5
| Suifate 250 mg/L
Total dissolved solids 500 mg/L
Zinc ‘Smg/L

4-35
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Table 4-8. Target Compound List drd:Contract Reduired Quantitation
- Limits. (Sheet 1 of 6) ' '

.Chei.'nlicai' Quantitation limitsa
Compound abstract services _ . .
number Water (ug/L) So:i{;gﬁ:g)t_ent

; Volatiles
! 1.  Chioromethane | 74873 | 10 10
2.  Bromomethane - 74-83-9 10 10
3. Vinyl chloride © 75-01-4 10 10
| 4. Chloroethane 75-00-3 10 | 10
g 5. Methylene chloride © 75-09-2 5 5
; o : 6. Acetorie 67-64-1 10 10
B 7. Carbon disuifide ; 75-15-0 5 5
B 8.  1,1-dichloroethene 1 75-35-4 5 5
‘ — 9.  1,1-dichloroethane - 75-34-3 5 5
o 10. . 1,2-dichloroethene (total) : 540-39-0 5 5
11, Chioroform | 67-66-3 5 5
12. - 1,2-dichloroethane - 107-06-2 5 5
13, 2-Butanone | 78-93-3 10 10
14.  1,1,1-trichioroethane | © 71-55-6 5 5
15. Carbontetrachloride . 56-23-5 5 5
. 16.  Vinyl acetate " 108-05-4 10 10
o 17. Bromodichloromethane L 75274 5 5
L m 18.  1,2-dichioropropane 78-87-5 5 5
19. cis-1,3-dichloropropene 10061-01-5 5 5
20. Trichloroethene - 79-01-6 5 5
21. Dibromochloromethane 124-48-1 5 5
22.  1,1,2-trichloroethane - 79-00-5 5 5
23. Benzene 71-43-2 5 5
24.  trans-1,3-dichloropropene  10061-02-6 5 5
25. Bromoform ' 75-25-2 5 5
26. 4-methyl-2-pentanon.e 108-10-1 - 10 10

: PST38-33320-4-6
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- Table 4-8. Tarqet Coﬁpoéhd'L%St-ané Contract Required Quantitation

4-37

Limits. (Sheet 2 of 6)
Chemical Quantitation limitsa
Compound ai:u;t:;a:::;:1 ieer'yices W Soil/sediment
ater_(uglt.) (na/kg)
Volatiles {cont.) '

127.  2-hexanone . 591-78-6 10 10
28. Tetrachloroethene . 127-18-4 5 5
29. Toluene 108-88-3 5 5
30. 1,1,2.2-tetrachiorocethane - 79-34-5 - 5
31.  Chiorobenzene 108-90-7 5 5
32. Ethyl benzene 100-41-4 5 5
33. .Styrene 100-42-5 -5 5
34. . Xylenes{total) 1330-20-7 5 5

' Semivolatiles _

35.  Phenol 108-95-2 0. 1 330
[36.  bis {2-chlaroethy!) ether 111:44-4 10 330
37. . 2-chlorophenol 95-57-8 10 ' 330
38,  1,3-dichlorobenzene 541-73-1 9 | 330
© 139, 1,4-dichlorobenzene 106-46-7 0 330
"140.  Benzylalcohol 100-51-6 10 330
41, 1 ,2-dich!oroben2ene 95-50-1 10 © 330
42. 2-methylphenol | 95-48-7 10 _ 1330
43.  bis(2-chloroisopropyl) ether 108-60-1 10 330
44, A-methyiphenol 106-44-5 10 330
45.  N-nitroso-di-n-dipropylamine 621-64-7 10 330
46. Hexachioroethane 67-72-1 10 330
47.  Nitrobenzene 98-95-3 10 {330
43 .lsophorone 78-59-1 10 . 330
49.  2-nitrophenol 88-75-5 10 - 330
50.  2,4-dimethylphenol 105-67-9 10 1 330
51 Benzoicacid 65-85-0 50 | 1,600
52.  bis{2-chloroethoxy) methane 111-91-1 10 : 330
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Table 4-8. Target Coinpdqnd List a_né Contract-Required Quantitation
. Limits.  (Sheet 3 of 6)

4-38.

| (gh;micél. Quantitation limitsa
Compound abstractservices ' . .
' ' ngmber Water (ug/L) So:i{;g;::(lg;ent
) Semifv_olati les {cont.) '
53.  2,4-dichiorophenol | 120832 10 330
54. 1,24-trichlorobenzene - 120-82-1 10 330
55. Naphthalene ' - 91-20-3 . 10 330
56. 4-chloroaniline L 106-47-8 10 - 330.
57. " Hexachlorobutadiene '87-68-3 | 10 33
; 58.  4-chioro-3-methyiphenol - - 59.50-7 10 330
Rt (para-chloro-meta-cresol)
s 59. 2-methyinaphthalene - 91-57-6 10 330
- 60. . Hexachlorocyclopentadiene - | 77-47-4 | 10 - 330 -
. . |61.  2.4,6-trichiorophenol -} eso0e2 | 10 330 |
|62.  2.45-trichlorophenol .~ {:°  95-95-4 50 1,600
63. 2-chloronaphthaiene 1 91587 . | . 10 330
: “w 64.  2-nitroaniline DR 88-74-4 .50 1,600
L P 65. Dimethylphthalate 131113 f 10 330
. 66. Acenaphthylene -~ | 208-96-8 10 330 B
BN 67. 2.6-dinitrotoluene - 1 606202 10 330 [
oy 68.  3-nitroaniline | 99:09-2 50 1,600
e 69. Acenaphthgne 1 . 83-32-9 10 . 330
70. 24-dinitrophenct ©° 51-285 50 : 1,600
71.  4nitrophenol | = 100-02-7 50 1,600
|72." Dibenzofuran | 132649 10 | 330
73.  2,4-dinitrotoluene 0 121-14-2 10 330
74.  Diethylphthalate 84662 10 330
75. &chlorophe-nyl-phenyl ether o ?0_05—?2—3- 10 330
76.  Fiuorene - B6-73-7 . 10 330
77.  4-nitroaniline ' 1 100-01-6 50 1,600
78.  4,6-dinitro-2-methylphenol ' .534-52-1 50 1,600
: o PSTH8-3340-4-6
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Tabie 4-8. Target Cbmpdund List and' Contract Required Quantitation
' Limits. (Sheet 4 of 6)

_ Chemical Quantitation limitsa
Compound abstract services Soil/sediment
number Water (ug/L) (ugrkg)
Semivolatiles (cont.)
79.  N-nitrosodiphenylamine - _ 86-30-6 10 330
80. 4-b_rdmophenyl-phenyl ether 101-55-3 10 330
|81,  Hexachlorobenzene o 118741 10 330
82. Pentachlorophenol 87-86-5 50 1,600
83. Phenanthrene  85-01-8 10 330
84. Anthracene 120-12-7 10 330
85.  Di-n-butylphthalate 84-74-2 10 330
86. Fluoranthene 206-44-9 10 330
87. Pyrene 129-00-0 10 330
83. Butylbenzylphthalate 85-68-7 10 - 330
89. 3,3'-dichlorobenzidine 91-94-1 20 660
90.  Benzo(a)anthracene 56-53-3 10 330
91. Chrysene 218-01-9 10 . 330
92.  bis(2-ethylhexyl)phthalate 117-81-7 10 330
93.  Di-n-octylphthalate 117-84-0 10 © 330
94. Benzo(b)fluoranthene 205-99-2 10 330
95.  Benzo(k)fluoranthene 207-08-9 10 330
96. Be_hzo(a}pyrené _ 50-32-8 10 330
97.  Indeno(1,2,3-cd)pyrene - 193-39-5 10 330
98.  Dibenz(a,h)anthracene 53-70-3 10 330
99.  Benzo(g,h,i)perylene 191-24-2 10 - 330
_ Pefsticide_s/pol'ychlorinated biphenyls
100. alpha-BHC ' 319-84-6 0.05 8.0
101. beta-BHC 319-85-7 0.05 8.0
102. delta-BHC 319-86-8 0.05 8.0
103. gamma-BHC (lindane) 58-89-9 0.05 8.0
104. Heptachlor 76-44-8 0.05 8.0
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Table 4-8. ‘Target Compound List and*Contract Required Quantitation

Limits. = (Sheet 5 of 6)

. 4-40

- Quantitation limitsa
Chemical
Compound abstract services Soil/
: ‘number’ Water (ug/L) | sediment
S 1 ke
Pesticides/polychiorinated biphenyls (cont.)
105. Aldrin 1 309-00-2 0.05 8.0
| 106, Heptachior epoxide ' 1024-57-3 0.05 8.0
107. . Endosulfan | 959-98-8 0.05 8.0
108. Dieldrin 60-57-1 0.10 16.0
109. 4,4-DDE ©172-55-9 0.10 16.0
110. Endrin - 72-20-8 0.10 16.0
111, Endosulfan il - 33213-65-9 0.10 16.0
112. 4,4-DDD 772-54-8 0.10 16.0
113. Endosulfan suifate ©1031-07-8° 0.10 16.0
114. 4,4"-DDT 0 .50-29:3 0.10 16.0°
115. Methoxychlor 72-43-5° 0.5 80.0
116. Endrin ketone  53494-70-5 0.10 16.0
117.  alpha-chiordane  5103-71-9 0.5 80.0
118. gamma-chlordane '__5'1’_03'-74-2 0.5 80.0
119. Toxaphene 8001-35-2 1.0 160.0 |
120. Aroclor-1016. 12674-11-2 0.5 80.0
121. Aroclor-1221 ©11104-28-2 0.5 80.0
122. Aroclor-1232 11141-16-5 05 80.0
123. Aroclor-1242 53469-21-9 0.5 - 80.0
124. Aroclor-1248 12672-29-6 - 0.5 80.0
125. Aroclor-1254 ©11097-69-1 1.0 160.0
126. Aroclor-1260 ' 11096-82-5 1.0 160.0
— T PSTE8-3340-4-6
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Table 4-8. Tai*éet'g'tomprnd- List and Contract Required
Quantitation Limits. (Sheet 6 of 6) '
" Analyte - . | Contract-required detection limit {ug/L)
Inorgani¢ target ahalyte tist '
Aluminum : ' 200
Antimony ' - 60
Arsenic } . 10
Barium - f 200
“Beryilium 5
Cadmium ' 5
Calcium ' 5,000
: Chromium . : .10
& " Cobalt . " 50-
L Caopper 25
— “ron 100
. B Lead B 5
%; Magnesium 5,000
- Manganese | 15
“Moercury ' 0.2
™~ Nickel | a0
- " Potassium '_ 5,000
o B o Selenium : 5
ey Silver 10
o Sodium ) 5,000
- ) Thatlium 10
Vanadium . 50
Zinc ' ' 20
Cyanid"e 10

NOTE: Specific quantitation limits are highly matrix dependent. The quantitation
limits listed herein are provided for guidance and may not always be achievable, .

aQuantitation limits listed for soil/sediment are based on wet weight and concentra-
tion in extractant. The quantitation limits caiculated by the laboratory for soil/sediment,

calculated on dry weight basis as required by the contract, will be higher.
’ . #5T88-3340-4-6
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Groundwater samples will be subject to ana1y$i$’for indicator parameters
(Table 4-6), compounds for:which drinking water standards exist (Table 4-7}, -
and compounds on the target compound list (Table 4-8).

In addition to the chemical analyses discussed above, soil samples will
also be tested for physical properties pertinent to characterization and
evaluation of remedial alternatives. Physical properties of interest during
the initial RI include particle size gradation and moisture content. Spe-
cific test procedures for physical properties are indicated on Table 4-9.

Table 4-9. _Physica1 Tests for Soil Samples.

Physical test ' s Location

“Standard Practice for Description - | Annual Book of ASTM Standérés, Voi. 4.08, ASTM D2488
| and Identification of Soils {Visual- (ASTM 1986b). '
Manual Procedure)” - LRI

*Standard Method for Laboratory | Annual Book of ASTM Standards, Vol. 4.08, ASTM D2216
Determination of Water (Moisture) {ASTM 1986a).

Content of Soil, Rock, and Soil- . :
Aggregate Mixtures”

“Buik Density” Methods of Soil Analysis, Part 1 '(American"Soci'ety of

| Agronomy 1986a).

“Water Retention: Laboratory o Mefchpds' of Soil Analysis, Part 1 (American Society of
Methods” 1 Agronomy 1986¢). .
“Hydraulic Conductivity and | Methods of Soi! Analysis, Part 1( American Society of
Diffusivity: Laboratory Methods” Agronomy-1986b}. . :
“Cation Exchange Capacity” Methodé-of_-S_oi_l Analysis, Part 2 (American Society of :

- - |Agronomy 1982). _ -
“Particle Size Analysis of Soils™ Annual Book of'ASTI_\ﬂ standards, Voli. 4.08, ASTM D422

1 (ASTMI1986¢).

PST8%-3024-5

Aquifer testing will be conducted during groundwater monitoring well
construction in Phase 1B to estimate aquifer properties required for
groundwater flow and contaminant . transport modeling. However, the high
permeability of the Ringold Formation and overlying glaciofluvial deposits
(the Hanford formation), the difficulty in the proper disposal of well
discharge water that may. contain hazardous wastes, and the limitations
imposed by well construction present obstacles to effective aquifer testing.
Aquifer tests will be carried out in accordance with an aquifer test plan and
with the aquifer test procedure (see Appendix C}. '

Slug tests will be conducted during well construction. However, aquifer
response may be too rapid for standard water-level measuring and recording
techniques. This will be addressed by the use of down-hole pressure
transducers and high-speed data recording.
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State of Washington regulat1ons may proh1b3t discharge of water from
pumpung tests if the water may contain hazardous wastes. If the groundwater
in the 1100 Area and Horn Rapids landfill contains detectabie levels of
hazardous wastes, then pumping tests will not be conducted until the issue is
resolved. Determination of aquifer properties will be restricted to
nonpumping methods. If pumping tests are possible, then one singe-well,

- constant-discharge pumping test will be performed in at least two areas

during Phase 1B: one in the vicinity of the Horn Rapids Tandfil1 and the

‘other in the vicinity of the 1171 Building.

The aquifer testing proposed for Phase 1B will provide only a rough
approximation of aquifer properties. It is recognized that slug tests and
single-well pumping tests will provide some indication of hydraulic
conductivity but not of the storage coefficient. Furthermore, because the
water table roughly corresponds to the same stratigraphic position as the
Ringold Formation-glaciofluvial deposits contact, the well screen in some of
the groundwater monitoring wells may straddle both geolegical units (a rough
estimate is about half the wells installed). Interpretation of aguifer
properties under this condition would obviously be more difficuit. . However,
it is anticipated that the screens will be exclusively in the Ringold
Formation in roughly half of the wells drilled, and resuits from these wells
will be compared to results from wells that conta1n g]ac1of1uv1a1 sediments

"1n the saturated zone.

. If data from the Phase 1 RI suggest that the groundwater pathway consti-
tutes a s1gn1f3cant hazard, then more extensive aguifer testing will be

performed in Phase 2 to sat1sfy data needs associated with the FS. Assum1ng
- that discharge water is not a problem, Phase 2 aquifer testing wilil attempt

to determine individual aquifer properties of both the Ringold Formation and
glaciofluvial deposits. - A potential difficulty in testing the glaciofluvial
deposits alone is that the glaciofluvial deposits probably have a very sma11
saturated thlckness.

In terms of location and site characteristics, the 1100-EM-1 waste sites
can be subdivided into four groups. The specific sampling and analysis pro-

gram for each group of sites will be discussed below.

" 4.4.1.3 Battery Acid Pit (1100-1) and Antifreeze Tank (1100-4). The battery

acid pit and the antifreeze tank are both located in the vicinity of the

1171 Building, which is the vehicle maintenance facility for the Hanford
Site.  Since they are relatively close together, they will be combined for
the purposes of the vadose zone and groundwater investigation program. Con-
taminants of concern in this area are compounds associated with routipe
vehicle maintenance operations. Materials known to have been disposed to the
soil column are:sulfuric acid (containing lead and cadmium compounds) and
ethylene glycol. Other compounds that may have been disposed include sol-
vents, gasoline, waste: eng1ne and hydraulic oil (possibly containing PCBs),
and degreasers.

. The primary objective of the vadose and groundwater investigation pro-
gram in the vicinity of the 1171 Building. is to detect and identify any con-
taminants in the vadose Zone or unconfined aquifer, to determine site strati-
graphy and soil characteristics, and to determine the groundwater flow gra--
dient and permeability of the unconfined aguifer. This will provide data for
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preliminary risk assessment and identification of .appropriate remedial tech-
nologies. Additional site chdracterization work may be required later, -
depending on the nature of the contamination hazard and the requirements of
the remedial technologies under consideration. - : o

During the approximate: period of 1954 to 1977, spent battery acid was
discharged into an unlined pit (i.e., dry sump or French drain) loCated near
the southwest corner of the 1171 Building. The area slopes very slightly
toward the west and south along the railroad tracks, which are approximately
50 ft to the west. The exact location and size of the pit is not known,
although estimates by motor-pool workers range from 5 to 12 ft in diameter
and 5 to 10 ft deep. The pit was reportedly located approximately 15 ft
south of the emergency shower. T Lo

A total of 15,000 gal of battery acid are estimated to have been dumped
into the pit, based on extrapolation of present vehicle fleet usage rates.
This is 1ikely to be relatively conservative (high), because it assumes a
constant fleet size of 2,000 vehicles over a 24-yr period and assumes -that
all of the spent battery acid was dumped into -the pit.. Although battery acid
js the only substance known to have been dumped into the pit, the proximity
to vehicle maintenance operations suggests that other contaminants may have
also been dumped intc the pit, but no'record of such disposal exists. Two
surface soil samples obtained from the vicinity of the battery acid pit in =
March 1988 were found to contain elevated levels of lead, but this result is
of questionable value, because the pit-is known to have been backfilled. The
elevated lead levels may be .due to-proximity to a vehicle maintenance area
where leaded gas has been used. in the past. The results of these analyses
are discussed further in Appendix.B. = -+ ~ : ‘

Until 1986, waste antifreeze was discharged to a 5,000-gal holding tank
under the northeast corner of the 1171:Building.: This tank was taken out of
service and removed in 1986. It is suspected of having leaked. However,
soil samples taken at the time the tank was exhumed did not contain detect-*
able levels of ethylene glycol. = - " = .-

Ground surface elevation in the vicinity of the 1171 Building is approx-
imately 400 ft above sea:level. Geologic conditions are not well known. As
indicated on Figure 4-5, the strata underlying- the 1100 Area above the basalt
include the Pasco gravels of the Hanford formation and the Ringold Formation.
Figure 4-7 shows the driller's log for well 3000-D-1 (1199-541-13C), which is
located approximately 3,000 ft to the north-northeast. This log suggests
that the upper 5 ft is sand, with gravel and sandy gravel present to a depth
of approximately 85 ft (elevation approximately 320 ft above sea level),
where brown silt or clay is encountered.. This silt/clay layer in the Ringold
Formation may be laterally extensive and (where present) probably acts as an
aquiclude, defining the lower boundary 'of the unconfined aquifer. The
groundwater level in the unconfined -aguifer is at a depth of approximately

50 ft.

The only credible transport mechanism for contaminants is percolation
through the soil column to the groundwater in the unconfined aquifer. The
public water supply wells located in the ‘north Richland well field (approxi-
mately 1/2 mi to the east) and the Duke well field (approximately 3/4 mi to
the southeast) are the most credible receptors. Although local groundwater.
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flow conditions are not known, the regional grad1ent is west to east. There-
fore it is assumed for the present that the direction of groundwater travel
is toward the north Richland well field.

One vadose hole will be drilled to obtain sampies of the soil immedi-
ately below the antifreeze tank location. This hole will be drilled ver-
tically through the floor of the service bay and will be continuously sampled
to a depth of at least 5 ft below the contact between backfill material and
undisturbed soil at the tank location. Samples from this hole will be anal-
yzed for ethylene glycol as well as for the constituents 1isted on the TCL.

Figure 4-8 shows the location of geophysical traverses, soil-gas points,
and vadose zone holes in the vicinity of the battery acid pit. Geophysical
traverses using ground-penetrating radar will be conducted first to locate
the pit.

Once the pit has been Tocated, a limited soil-gas survey will be con-
ducted. The purpose of the soil-gas measurements is to detect and identify
any volatile organic vapors present in the near surface. This will provide
some indication as to whether other substances such as solvents, gasoiine,

. etc., were disposed of in or near the battery acid pit.

One vadose zone hole (BAP-1) will be drilled at the center of the pit,
as indicated by geophysical survey data and visual evidence. The hole witl
be sampled continuously to a depth of 20 ft. Of the 10 samples coliected, at
least five will be submitted for chemical analysis using CLP protocols
(analytical lLevel IV). In general, alternate samples will be submitted for
chemical analysis. However, any sample that shows evidence of contamination
(e.g., discoloration, oily.or greasy, etc. } will be submitted for chemical
ana]ys1s. The remaining five samples will be submltted for analysis of par-
t1c1e size gradation and moisture content. _

A second vadose zone hole (BAP-2) will be dr111ed in an area west of the
railroad tracks. The purpose of this hole is to provide samples to establish
background levels. The hole will be drilled to the groundwater (approxi-
mately 5 ft) with samples taken continuously in the upper 20 ft and at 5-ft

intervals for the remainder of the hole. Additional samples will be taken at

any change in lithology. At least five samples from the upper 20-ft interval
will be submitted for chemical analysis. Below 20 ft, at Teast one sample
from each lithologic unit encountered will be submitted for chemical analy-
sis. At Teast five samples will be submitted for analysis of particle size
gradation and moisture content.

If contamination is found in the upper part of the vadose zone or if
other conditions warrant, additional vadose zone holes will be drilled to the
groundwater table in the vicinity of the battery acid pit.

In the event that the proportion of cobbles and boulders is too great
for adequate sample recovery from boreholes, consideration will be given to
digging a test pit with a backhoe. Representative samplies will be obtained
from the hackhoe bucket to avoid personnel access into potentially unstable
pits. Although backhoe pits are limited to a maximum depth of approx1mate1y
15 ft, this should be adequate to determine the presence of contamination in
the vadoses zone.
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Figure 4-7. DrilTer‘s L.og for Well
1199-541-13C (3000-D-1).
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Soil samples will be classified in the field in accordance with
Westinghouse Hanford geologic ‘logging procedures (see Appendix C). Natural
moisture content will be noted and calcium carbonate content will be esti-
mated by noting the reaction to d11ute hydroch]or1c acid.

The primary contaminants of concern at the battery acid pit are lead and
cadmium. Data required to support preliminary risk assessment include con-
centration and extent of contamination as well as mobility of the lead and
cadmium compounds under in situ conditions. Therefore, chemical analyses of
soil samples will be oriented toward determination of lead and cadmium
values, although the analytical effort will include testing for other inor-
ganic and organic compounds on the target compound 1ist.

Three monitoring wells will be

insta]ied in the vicinity of the

1171 Building. The locations of these wells are shown on Figure 4-9. They
are located so as to obtain a measurement of water level at three non-
colinear points and to obtain samples downgradwent of each waste site as well

as upgradient. These wells will be

drilled using cable-tool, rotary, or

rotary-percussion equipment. Each well will be drilled 4 to 5 ft into the
silt/clay confining layer. Since the 1171 Building is an operating vehicle-
maintenance facility, some consideration must be g1ven to interference with
operations. For example, a monitoring well located in the middle of a
roadway will restrict or impede traffic flow, and will Tikely be subject to
damage from vehicular traffic. Given the lack of precise data regarding
aguifer properties and groundwater flow direction or travel time, it is
impossible to make any reliable statements regarding probab1e p]ume location
at this time. Placement of wells in areas where they will minimize inter-
ference with facility operations will be. :considered to the extent that it is
practical. However, in all cases wells shall be placed in Tocations suitable
to meet the intent of the 1nvest1gatxon.- '

Two monitoring wells will be installed in the vicinity of the battery
acid pit. The first well (MW-1) will be located about 230 ft to the west-

northwest of the battery acid p1t.

The primary justification for this dis-

tance is access: the presence of active railroad lines precludes a closer
location. This well will serve as an upgradient background location for
groundwater samples. It will be completed with the screen installed in the
unconfined aquifer (drilled 4 to 5 ft into the underlying silt/clay confining
unit at an anticipated depth of about 80 to 90 ft and completed with the
screen set near the water table at about 50 ft). Samples will be obtained
using a split barrel or drive tube sampler at 5-ft intervals. Additional
samples will be taken at each strata change. Representative samptes from
each strata will be submitted for physical properties tests.

The second well, MW-2, will be

of the battery acid pit. The locati

Tocated approximately 130 ft to the east
on of . this well is alsc constrained by

access considerations: the final location will be chosen to minimize inter-

ference with operations, while remaij

ning outside of and downgradient from the

zone of probable vadose contamination. The well will be located consistent
with the regional gradient and between the battery acid pit (source) and the

north Richland well field (receptor).
unconfined aquifer.

Wel1 MW-2Z will be completed in the
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A third groundwater mon1tor1ng well, MW-3, will be Tocated east of the et
antifreeze tank site (1100-4):: This we]l ‘will-also:he Tocated so as to mini- o
mize interference with operat1ons. It is intended to intercept any contami-
nant plume moving from the antifreeze tank site in the direction of the north
Richland well field. Well MW-3 will be.drilled to the. s11t/c1ay layer (anti-
cipated depth of 80 to 90 ft, see Fig. 4-7) and completed in the unconfined
aquifer. Although vadose zone samples will be obtained for geologic charac-
terization, they will not be analyzed for contaminants because the well is
too far from the tank location. - Water samples will be collected and ana1yzed
far ethylene glycol by gas chromatography (dTPECt aqueous 1n3ect1en)9 in
addition to the CLP analyses. e

The three welis in the'vicinity of the 1171 Building are located in such
a way that water-level measurements can be combined to obtain an indication
of the groundwater flow d1rect1on and grad1ent in the vicinity of the
1171 Building. ‘

The compietion deta11s for the groundwater -monitoring wells will depend
on conditions. encountered. Based on the driller's log for well 3000-D-1
(Fig. 4-7), the depth to the water table is approximately 55 ft, and the un-
confined aquifer appears to have a saturated thickness on the order of 30 ft.
For this situation, a screened interval of 20 ft is proposed, with at least..
15 ft set below the static water level. A screen length of 15 ft within the
aquifer will allow for Tlarge fluctuations in water level. However, the final
screen length and screen set depth will be adjusted as appropriate to accom-
modate local hydrogeologic conditions encountered in the well.

A fourth well (MW-17) is tentatively planned to investigate the upper-
most confined aquifer, immediately below the clay/silt layer in the Ringoid
Formation. It is 1ikely that the piezometric head in this aquifer is
significantly greater than in the overlying unconfined aquifer. If this is.
the case, the presence of such a head differential is evidence that the clay
1ayer is continuous and functions as an aquitard. This well will he located
in the vicinity of MW-1. In addition, other nearby wells completed into the
confined aquifer will be evaluated tc determ1ne the extent of the confining

Tayer.

4.4.1.4 Radiation Centamination Incident {(1100-5). This is the location of
a minor radiation contamination incident in which contamination was dis-
covered on an 1ncom1ng 16-ton cask and.truck trailer when it arrived at the
1100 Area receiving facility in 1962. At the time the contamination was dis-
covered the trailer was parked "in the parking-lot northwest of the
1171 Building." The radiation incident report notes that the leaking water
had wet an area of approx1mate1y 1-ft: d1a on the trailer bed. Contamination
was also noted on the underside of the trailer bed. No mention is made of
ground surface contamination in the 1100 Area. Hanford Site policy at the
time was (and is) that no site would be‘unconditionally released if any con-
tamination were present. Therefore, the probab111ty that a significant area
of surface contamination in the 1100 Area went unnoticed is considered
remote. . : _

There is no evidence to suggest thdt any quantity of contaminated water ST

was discharged. The possibility of migration.of radionuciides to the uncon-
fined aquifer is considered to be nil. A vehicle-mounted radiological survey
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of the parking lot d1d not detect any areas of surface contam1nat1on. There-
fore, ho further work is p]anned at this site. - :

4.4.1,5 Disposal Pits (1100-2 1100-3 and UN-1100-6). These sites are con-
sidered together because of similar characteristics. Each represents the
location where Tiquid wastes may have heen d15posed of by dumping on the
ground surface. At 1100-2 and 1100-3 there is a possibility of buried drums,
but this is not considered 1ikely. Each site is thought to consist of Toca-
lized areas from which contaminants may have percolated down to the uncon-
fined aquifer.

The "paint and solvent pit" (1100-2) and "antifreeze and degreaser pit"
(1100-3) are located in close proximity and have generally similar character-
jstics. Hence, they will be discussed in terms of & single conceptual model,
with any significant differences in the two sites noted. The relative loca-
tions of the two pits are shown in Figures 2-1 and 4-3.

The "paint and solvent pit" (1100-2) is reported to have rece1ved irre-
gular disposal of paints, paint thinners, and solvents in addition to miscel-
laneous construction waste from 1954 to 1985. The pit is an elongated shape
approximately 250 ft long, 100 ft wide, and § to 6 ft deep, which lies along
the east side of the railroad tracks. . A dirt road runs along the base of the
railroad ballast, enters the pit on the southwest, and crosses to the north,
where it emerges from the pit and joins a dirt road that generally follaows an
old railroad alignment parallel to Stevens Drive east of the pit. The pit is
located approximately 300 ft west of Stevens Drive. . There is no visible evi-
dence of paint, solvent, or discolored soil on the surface in the vicinity of

-this site. The exact Iocat1ons of pa1nt and solvent disposal at this site

are unknown. No chemical inventory is available. Analyses of two surface
soil samples obtained in March 1988 reveal no evidence of contamination. A

_conservative estimate of the volume of paint thinmer and other solvents dis-
. ‘posed of in the pit is estimated to be a maximum of 100 gal/yr, or approxi-
mately 3,000 gal over the 3C-yr history of the pit.

The "antifreeze and degreaser pit" (1100-3) is reported to have received
1rregu1ar disposal of antifreeze and degreasing solvents from 1979 to 1985.
It is an approximately circular depression about 250 ft in diameter and 8 to
12 ft deep. Access to the pit is by means of a dirt road that enters from
the southwest. It is reported to have been an excavation for sand and gravel
borrow material, with the bottom of the original pit at roughly the present
observed depth. Approx1mate]y 30 yd3 of used roofing gravel and 1 yd3 of
concrete rubble 1ie in piles dumped on the relatively level bottom of the
borrow pit. The quantity of antifreeze and degreasers, as well as specific
disposal Tacations within the pit, are unknown. No chemical inventory is
available, but analysis of two surface soil samples taken in March 1988
revealed no evidence of contamination.

Waste dumped in either pit was probably hauled from the vicinity of the
1171 Building and dumped on the ground. Therefore, the most 1ikely areas for
waste disposal are in the vicinity of access points. For either pit, the
southwest corner is the most 1ikely spot. For the 1100-2 pit, dumping on
either side of the railroad tracks is possible. Disposal would also be
;1ke]y along the northeast s1de of the pit, because of proximity to Stevens
rive. .
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Liquid dumped on the ground at either site would generally tend to flow
along the surface toward.the center of the pit, and percolate into the soil
quickly. During periods of heavy precipitation, water may tend to pond in
the pits, picking up contaminants from the soil and carrying them downward to
the groundwater. N ' '

Geologic conditions appear to be similar at each site. Well 3000-D-1
(Fig. 4-7) is located approximately 700 to 800 ft fo the south-southeast.
The log suggests that the upper 5 ft is sand, with gravel and sandy gravel
present to a depth of approximately 85 ft (elevation approximately 320 ft
above sea level), where brown silt or ¢lay is encountered. This silt/clay
layer in the Ringold Formation appears to be laterally extensive and probabiy
acts as an aquiclude, defining the lower ‘boundary of the unconfined aquifer.
The groundwater Tevel in the unconfined aquifer is at a depth of approxi-
mately 50 ft. The north Richland well field is located to the east-
southeast, and groundwater movement may be in this general direction.

In the course of the sité'inspect{dn activities at the 1100-EM-1 oper-

‘able unit waste sites, an additional ‘potential waste site was found. This

site is a patch of oily, discolored soil in an elongated natural depression
adjacent to the railroad tracks northwest of the 1171 Building. A grab sam-
ple of surface soils was taken from this site and found to contain measurable
concentrations of two phthalates, nine unknown acid-base neutral consti-
tuents, and elevated TOC. - Hence, this site has been designated as the "dis-
colored-soil" site and will be investigated further. This site appears to be
the location of a least ome, and possibly several, incidents where drums of
1iquid material were dumped on the ground. The depression in which the spili
is located would tend to collect and contain any surface water during periods
of heavy precipitation. Given the relatively small volume of fluid involved,
much of the contamination will likely remain in the upper few feet of soil,
unless additional water is available to flush the contaminants through the
soil column, R R '

The only credible transport mechanism for contaminants at each of these
sites is percolation through the soil column to the groundwater in the uncon-
fined aguifer. The public water supply wells Tocated in the north Richiand
well field (approximately 1/2 mi to the east-southeast) are the most credible
receptors. Although local groundwatér flow conditions are not known, the
regional gradient is west to east. Therefore, it i$ assumed for the present
that the direction of groundwater travel is toward the north Richland well
field. s T

Figure 4-10 shows the location of various survey lines and sampling
points proposed for the 1100-2 and 1100-3 sites. Although no radioactive
material is known to have been disposed of at either pit, a radiological sur-
vey was conducted using vehicle-mounted detectors as a routine precautionary
measure. No evidence of radiological contamination was found..

At both of these sites a sampling grid with a 40-ft spacing has been
established. The 40-ft grid spacing is based on approximate depth to the
water table, taking into account the geometry and overall size of each pit.
At 1100-2, the grid is oriented parallel to the railroad tracks. At 1100-3,
the grid is established in a north-south orientation. Maps will be prepared,
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and each site will be carefully 1n3pected by geo?og1sts and biologists.
Geologic features, type and condition of vegetation, evidence of small
mammals, soil discoloration, ard other pert1nent features w111 be noted and
located in relat1on to the samp11ng gr1d.

Geophysical surveys have been conducted along grid lines. The geophysi-
cal surveys consisted of ground- penetrat1ng radar, metal detection, and elec-
tromagnetic {conductivity) measurements. Geophy51cai surveys were extended
beyond the boundaries of each site as recessary to delineate anomalies. The
purpose of these techniques is to 'determine the depth of fill at the site, to
locate original boundaries of the excavations, to detect the presence of
buried objects, and to detect anoma11es that may be associated with the pre-
sence of contaminants. ‘

After the geophysical surveys are comp]eted a soil-gas survey was con-
ducted, with samples taken at each node of the sampling grid. At the time of
this writing, the soil-gas survey had been completed at 1100-2 but not yet
started at 1100-3. No data are available yet° The purpose of the soil-gas
survey is to detect and jdentify any ‘organic vapors associated with the pre-
sence of volatile organic compounds "in the soil or groundwater. The soil-gas
survey may be extended beyond the boundaries of each site as necessary to
define the margins of any vapor p]umesu ‘Additional soil-gas measurements may=
be made at intermediate po1nts to "f111 in" as required. :

After the geophysical and 5011 -gas surveys are completed (Phase 1A), the
data will be evaluated, and Phase 1B samp11ng locations will be finalized.

Near-surface soil samples will be obta1ned from approximately 20% of the
grid nodes in each site. Samp11ng nodes will be chosen by random selection.
These samples will be obtained using an open-flight auger rig capable of
dr1111ng to a depth of 10 ft. Physical characteristics such as soil type,
grain size distribution, and color will be noted in the field. The sand/

silt/clay fraction of these soil sampTes will be analyzed for contaminants omn

the target compound list in accordance w1th test procedures identified in the

- CLP statements of work (EPA 1988d, 1989). Approximately 20 near—surface 5011

samples will be obtained from each p1t.

Four vadose-zone holes are proposed‘fcr each of the sites. Three will
be drilied to a mazimum depth of 20 ft. The fourth will be drilled to the

~ saturated zone (approximately 55 ft). These holes will be drilled using a

hotlow-stem auger. Samples will be obtained continuously from 0 to 20 ft
deep and at 5-ft intervals below 20 ft. The preliminary locations of the
holes were chosen on the basis of the conceptual models for each site. Final
locations will be dependent on the results of the geophysical and soil-gas
surveys. Additional vadose-zone ho1es may be added if contamination is
detected or if field data indicate a higher degree of comp1ex1ty than
expected. An additional vadose-zone ho1e will be drilled in an undisturbed-
location to provide background data.

Physical analyses will a]so be conducted on selected samples from each
strata to provide data to support preliminary identification of remedial
alternatives. These may include particle size, moisture content, bulk den-
sity, water retention, hydraulic conductivity and diffusivity, and cation
exchange capacity, as appropriate. Spécific test procedures are indicated on
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Table 4-9. In each well or borehole, soil samples will be collected for
analysis of physical properties at each major 1ithologic change.

Four groundwater-monitoring wells will be installed in the vicinity of
these two waste sites. The purpose of these wells is hydrogeologic charac-
terization of the unconfined aquifer and detection of any contaminants: that
may be present. Two wells, MW-4 and MW-5, will be located in the assumed
downgradient direction from both pits. Well MW-4 will be completed with a
screened interval in the upper part of the unconfined agquifer, and well MW-5
will be completed with a screened interval in the Tower part of the aguifer.
Well MW-6 will be located upgradient of 1100-2 and downgradient of 1100-3.
It will be completed in the upper part of the unconfined aguifer. Well MW-7
will alsc be completed in the upper part of the aguifer. Al1 four wells will
be drilled 4 to 5 ft into the silt/clay layer to determine the thickness of
the unconfined aquifer. The wells will be located in such a way that water-
level measurements in wells MW-4, MW-6, MW-7, and existing wells can be used
to determine the general groundwater flow direction and gradient in the -
vicinity of the disposal pits. Water-level measurements will also be
available from well 1199-541-13C (3000-D-1) and from other wells in the
vicinity. Samples will be collected and logged in accordance with '
Westinghouse Hanford geologic. logging procedures to characterize the
hydrogeciogic units in the vicinity of the disposal pits. Additional -

-monitoring wells may be considered after the initial phase of the RI is

completed.

The discolored-soil site is assumed to be an area of surficial contami-
nation resuiting from surface disposal of the contents of one or more drums.
The size of the discolored area suggests that a relatively small quantity of
waste was involved and that significant percolation to the groundwater is not
Tikely. The site will initially be investigated by means of hand-sampling
tools. A sampling grid will be established with a 10-ft spacing. Samples

will be obtained to a maximum depth of 5 ft, with a minimum of 10 randomly
-distributed sampling points. Of these, eight will be located toward the -
~ northeastern 25 percent of the depression where the discoloration exists, and

the remaining two will be located toward the southwestern end. These samples
will be analyzed for the full range of contaminants listed in the target com-
pound Tist. If evidence of contamination is found, it will be necessary to
obtain deeper samples by drilling one or more vadose zone holes.

4.4.1.6 Horn Rapids Landfill. The Horn Rapids landfill was operated as a
solid-waste landfill from approximately 1950 to 1970. The site is reported
to have received indeterminate quantities of hazardous chemicals (possibly in
drums), tires, ashestos materials, construction debris, and scrap Tumber.
Evidence also exists of 1iquid disposal; probably sewage sludge and/or fly
ash. It was apparently used by a variety of contractors, and unauthorized
dumping by both onsite and offsite parties was reportedly a continuing prob-
lem. Two larger north-south trenches in the southwest quadrant of the site
may have received drums of carbon tetrachloride and possibly other hazardous
materials. The wastes were: dumped from trucks into trenches, covered with
dirt, and probably compacted to some degree by equipment operation.

Hanford Site persohne?=ﬁnvo1Ved.1n operation of'the.ﬂahdf11ﬁ noted that
standing water was frequently observed in the burial trenches, and that there

were "springs" in the bottoms of the trenches. This indicates that wastes
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may be in, or very close to, the groundwater. This is consistent with the
estimated depth to the water table .and .the estimated:depth of the trenches
(see Fig. 4-6). No liners oF other barriers or covers were used, and no
effort was made to d1vert water from the trenches.

Figure 4-11 shows the dr111er s 1og for a well drilled approx1mate1y
1 mi north of the Horn Rapids landfill. The driiler's Tog provides a general
indication of the geologic cond1t1ons 11ke1y to be encountered.

The primary transport mechanism of waste is infiltration or vapor- phase
transport to the groundwater. Where wastes are in contact with the ground-
water, contaminants may leach directly to groundwater. The groundwater flow
direction in the vicinity of the Horn Rapids landfill is thought to be from
west to east. Available water table data indicate easterly or northeasterly
groundwater flow; however, perturbations to the water table from the opera-
tions in the 300 and 3000 Areas and p0551b1y at Advanced Nuclear Fuels
Corporation are 11ke1y. _

While no rad1oact1ve material is known to have been disposed of in the -
Horn Rapids landfill, a radiological survey. has been conducted as a precau-
tionary measure using vehicle-mounted. detectorse Ne surface radiological
contamination was detected. ' :

A sampliing grid with a 100-ft spacing has heen established. Additional
intermediate grid points will be established as necessary for additional
investigative work. The use of a closer spacing for the initial Phase 1A
survey techniques over the entire area of the Horn Rapids landfill was re-
Jected because of the size of the area to. be investigated. The 100-fi
spacing of the grid was chosen to minimize samp11ng points because transport
of volatile wastes since last use of ‘the landfill is expected to have spread .
contaminants over relatively large distances. ‘Also, disposal areas are
generally known; in these areas, supp]emental grid 1ines can be added as
necessary to provide more complete coverage.. The spacing is also judged to

be adequate for location of features identified by geologists and b1olog1sts'

and to provide adequate coverage by geophysical methods, supplemented by
additional 1ines in known or suspected disposal areas. Detection of anoma-
lies may also result in utilization of more closely spaced traverses and/or
finer sampling grids to further define the anomalous features. These supple-
mental grids will be estab?1shed in the field as necessary and referenced to
the 100-ft grid.

The map of the Horn Rap1ds'1andf11] shoWn'1n Figure 4-12 is based on a
quick reconnaissance of the site and is not considered to be accurate. At

‘present,. a detailed topographic map is-being prepared. This map will be used

to more def1n1t1ve1y locate surface features within the Horn Rapids landfill
and to identify those areas in wh1ch a c]oser grid spacing is required for
greater reso1ut1one :

The site will be carefully inspected by geologists and biologists.
Geologic features, type and condition of vegetation, evidence of small
mammals, soil discoioration, and other pertinent features will be noted and
located in relation to the sampling grid."
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Ground Surface
Level, 389 ft Above
Mean Sea Leval

_S_ilgly Sand, 40% quartz and 80% h’asélt. angular to subangular, poorly sorted,

Depth Below
Ground Surfacefs mostly coarse to fine sand with some 0.25- to 0.5-in. gravel.
10 '
Sandy Gravel. silty and houlders, silt content varies from 15% to zero at
20 bottom, sand is angular to subangular and gravel is subangular to subrounded,

basalt generally predominant over exotic rock types.

Basalt fraction decreasing downward.

Siit content decreasing downward.

Gravel, fine o coarse, mainly pebbles with occasional cobbles in a matrix
of clean micaceous medium quartz sand. Exotic rock types predominant,
upper 10 ft is highly calcareous {caliche rinds?)

ey,
L) Clay, light tan, silty, micaceous, few pebbies.
Clayey Gravel. granules and pebbles In silty clay matrix.
. Siltstone, light tan, clayey, micaceous
P, Gravelly Sand, 30% to 50% gravel, madium to fine guartz sand, micaceous
» Silty Gravel Sand, clayey '
R Gravelly Sand, micaceous
o Sandy Gravel, increasing downward, 4-in. maximum diameter, 20% medium to fine sand
e Sand, medium to fine, micaceous, highly calcareous
s Siltstone, gravelly and slightly clayey
Lo Silty Sand, 3% grantle gravel

Sandy Bo@lderv Gravel, 80% grave!, mostly granulesize, mostly exotics.
Sand, fine to medium, micaceous, highly calcareous

i
'ké‘f’.'m

Pebble/Boulder Gravel, ciayey sand matrix

Boulder/Cobble/Pebbie Gravel

Clayay Silt/Slity Clay, gray ;a-n

Thin laminae of gray-white volcanic ash becoming blue-gray clay
Sand, coarse to fine, mostly basait, calcareous

‘Basalt, black, weathered and Clayey in uppar part. fresh and hard below
200-ft.depth

28908.53.9

Figure 4-11. Driller's Log for Well 10/28-10Gl.
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Ground-penetrating radar, metal detection, and electromagnetic measure-
ments have been made along grid. lines at the landfill. The data from these
surveys will be used to determine the amount of fi11 over the site, to detect
buried objects, to better define the boundaries. of the landfill, and to deli-

neate individual burial trenches.

A soil-gas survey is presently be1ng conducted on the nodes of the
sampling grid. The soil-gas data will be used to detect and identify organic
vapors associated with volatile 0rgan1c compounds in the soil or groundwater.

Phase 1B will be concerned pr1mar1]y w1th vadose zone boreholes within
the Tandfill and groundwater monitoring wells around the perimeter of the
landfill, Additional near-surface soil samples will be obtained using hand-
sampiing methods or open f]1ght auger rigs. The purpose of the vadose zone
boreholes within the Tandfill is to define types of contaminants at or near
their sources. On the other hand, the groundwater monitoring boreholes serve
to detect contaminants that may have -actually entered the groundwater and to
define the groundwater flow directions.and hydrologic properties.

Near-surface soil samples will be taken in areas of interest identified
by the geologic or biological inspection of-the area. If possible, hand-
sampling methods will be used; however, it is anticipated that a powered
open—f]xght auger rig may be needed due - to the high proportion: of grave] and-
boulders in the soil. .

Preliminary sampling locations for the vadose zone holes and groundwater
monitoring wells are shown in Figure 4-12. After the Phase 1A geophysical
and soil-gas surveys are completed, the data will be evaluated, and the
Tocations of near-surface soil samp]es vadose zone holes, and groundwater
monitoring wells will be finalized. "In the event that drums or other forms:
of waste containers are detected by geophysical surveys, sampling points will

be relocated to avoid penetrating these objects. It is anticipated that any ..

buried waste containers will have to be.exhumed for sampling of contents and-:
possible removal. The specific approach to be used will be dependent on the
circumstances of burial and the geologic conditions. -

Based on existing knowledge of the landfill, nine vadose zone holes are
tentatively proposed at four separate locations in the landfill. Final Toca-
tions of vadose-zone holes and monitoring wells to be drilled in Phase 1B
will be determined only after careful- examination of Phase 1A data. Prelimi-
nary identification of specific borehole locations described below was based
on reasonable spatial coverage of each known or suspected disposal area that
could serve as a source of specific contaminants. A tenth vadose zone hole
wil be drilled in an undisturbed area west of the Horn Rapids landfill to
provide background data. :

The first location is a landfi11l .cell marked as an asbestos disposa]
site, located in the southwest portion of the landfill. Three holes are pro-
posed along the axis of the cell, with one in the center and one at about
80 ft from each end of the cell. Each of the three boreholes will extend to
at least 10 ft below visual evidence of waste disposal, or to the saturated
zone, whichever is greater. This cr1ter10n for depth will probably resu1t in

4-58

S




A

©

MW- 16

DOE/RL 88-23, REV. 1
05/01/89

@®  Vadose Zone Holes

@ ' Monitoring Wells

© |

MW-2, ¢
{Cluster Wells)

Cage
|
Ny — @ MW-12, 12
. Possible Liguid _ }
O__ld Tires .Disposal Pits . i
< ©
‘a Core Sample D

.. Marked °

_Burial Site

Ashestos

Assumed Direction

] of Groundwater Fiow
|

Scale e Disposai
[ T ] : - Sit -
0 100 200 N"l T
Feet ) P
' i . Fire Break .
[ ™ /f// PN A R A AR AR L A
1l

Note: Locations Shown Are Approximate

Horn Rapids Road o
' 28808.53.6

Figure 4-12. Horn Rapids Landfi.ﬂ Preliminary Sampling Locations.

4-59



9

]

Toe,

H
o

DOE/RL 88-23, REV. 1

05/01/89
boreholes that are approximately 40 to 50 ft in depth. Samples will be taken o~
cont1nuousiy to a depth of at least 20 ft.and every subsequent 5 ft, or at S
changes in 1ithology. Salectéd holes will be ‘completad as piezometers by S

installing a slotted pipe or wel] screen at or below the water level. The
locations of these boreholes were chosen so that samples from different
regions of the trench would be obtained. There is a strong possibility that
drums were buried in this trench. Therefore, geophysical data must be used
in siting final hole 100at1ons to avoid penetrat1ng any drums that may be

present.

Because of the uncertain knowledge of waste disposal, the initial analy-
tical program will address all compounds on the’ target compound 1ist
(Table 4-8). In addition, samples will be examined for the presence of
asbestos. Geologic logs will be prepared in the field and physical proper-
ties of selected soil samples witl be determ1ned in accordance with

- procedures listed in Table 4-3.

The second location in the 1andf111 to be sampled is an area marked with
two signs indicating “Burial Site" (Fig. 4-12). Two vadose-zone holes are ;
proposed along the apparent axis of this area, each about 100 ff from the - /
suspected ends of the burial site. These holes will be drilled to the satur- ;
ated zone, or to at least 10 ft below the Tast evidence of disturbance or
waste disposal, and water-level measurements will be taken upon completion.
Similar precautions to those noted above must be taken to avoid drilling into
drums. Analytical parameters will be. the same as for the three borehcles in
the first area, including analysis for qsbestos

The other locations where vadose-zone holes are proposed are at two
areas of the landfill where visual evidence suggests that liquids and sludge
may have been disposed of (Fig. 4-12)." The first area is to the north and
east of the burial site, along the eéastern houndary of the landfill. There
are two distinct pits, and one area between the two pits that may represent aw
backfilled pit. Three vadose-zone holes -are proposed for this area, with oneg
hole in each of the pits and one in the‘area between. 1In the westernmost
pit, the hole will he located at -the low point in the pit, because 1iquid
waste disposed of in the pit is most. Tikely to be concentrated at this point.
In the easternmost pit, there is an area that contains a mound of broken
glass, with rubber laboratory stoppers scattered around and in the mound.
Based on discussions with personnel who have worked at the Hanford Site for
many years, this glass is probably related to disposal of unwanted and
potentially explosive compounds (e.g., picric acid, ethers, etc.). The pro-
posed hole within this pit is at the location of the glass mound. A third
hole will be dr111ed in the center of the area, where a backfilled pit is

suspected.

The other area where Tigquid d1sposa1 is suspected is also along the
eastern boundary of the landfill, about 1,000 ft south of the 11qu1d disposal
pits discussed above. The sludge in this area is not located in a pit, but
in a low area of the landfill. The proposed vadose-zone hole in this area is
at the lowest point, where any contaminants should be most concentrated.

This Tow area is essentially along the .eastern boundary of the landfill.

Samples from each hole in both of the 1iquid dispesal areas will be

taken continuously from the surface to a depth of 20 ft, and at 5-ft depth ﬂewﬁ
intervals or at changes of lithology from 20 ft down to the saturated zone.
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Chemical analyses will be:pet?ormed on the 0-, 2—§f5—, and 10-ft depths, and
at subsequent 10-ft samples down to and including the saturated zons. These

analyses will address the target compound }ist compounds.

Eight groundwater monitoring wells are proposed at six locations sur-
rounding the Horn Rapids landfill to investigate the hydrologic properties of
the unconfined aquifer and to detect groundwater contamination from waste
disposal at the landfill (Fig. 4-12). It is anticipated that three of the
wells (MW-8, MW-10, and MW-15) will be installed first. Water Tevel readings
from these three wells will then be used to determine the groundwater flow
direction for the Horn Rapids Tlandfi1l, and the locations of the other wells
will be adjusted as appropriate. The spatial arrangement of the proposed
wells is intended to provide two upgradient and six downgradient wells under
a range of easterly to northeasterly flow directions. A1l wells will be
drilled 4 to 5 ft into the silt/clay layer. Geologic samples will be taken
at 5-ft depth intervals and at changes in Tithology during the drilling .
operations, to support hydrogeologic characterizatton. These samples will be
described and tests for specific hydrologic parameters will be performed per
the data quality objectives. One of the upgradient locations and one
downgradient location will be well clusters with two wells 25 to 50 ft apart
completed in the upper and lower portions of the unconfined aquifer. The
purpose of the cluster wells is to determine if contaminant levels are
stratified in the aquifer, an observation that is particularly important for
dense 1iquid contaminants such as carbon tetrachloride. A1} other monitoring
wells will be completed in the upper portion of the aguifer. '

A ninth groundwater monitoring well (MW-16) will be installed in the
vicinity of MW-8 and MW-9. The purpose of this well is to investigate the
uppermost confined aquifer and determine the effectiveness of the clay/silt
layer as an aquitard. If the piezometric level in the confined aquifer is

significantly different from that in the overiying unconfined aquifer, it can

be assumed that the clay/silt layer is laterally continuous and effective as
an aquitard, at Teast on a local scale. :

After completion of aquifer tests, the monitoring weils will be sampled
quarterly for 1 yr. At the end of the l-yr period, data on contaminant con-.
centrations will be evaluated and a determination will be made on the need
for additional sampling. Depth to the water table will be measured on the
same quarterly schedule as the groundwater sampling. The need for additional
water table mapping will be evaluated after a l-yr period. o

4.4.1.7 Geochemical Analysis of Soil Samples. If the RI phase data identify
contamination of concern to the extent that modeling is required, additional
data may be obtained during RI to determine contaminant release behavior.
These tests will be designed to evaluate contaminant mobility at each of the
major waste sites located in the 1100-EM-1 operable unit.

Contaminant release-rate experiments may be performed on composite sam-
ples obtained from each of the waste sites. Soil samples containing hazard-
ous substances will be composited for site-specific leaching studies. MWastes
will be leached in a column experiment to assess the mobility of hazardous
substances found at each site. ' ' '
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Leachates generated from the waste-leaching experiments or other suit-
able means may be passed through composite.sediment columns representative of
each stratigraphic or 1ithdlogic unit.’ These. studies will be performed to
evaluate the geochemical behavior of hazardous substances as they migrate
through the vadose zone from the near—surface env1ronment to the groundwater.

Groundwater from the "affected env1ronment“ beneath these waste sifes
may also be used in column studies with composite sediments from the upper
portion of the unconfined aquifer. If no groundwater contamination exists
beneath a site, these aquifer geochemical tests may be redesigned and/or
eliminated depending on the extent of contamination. Together, these geo-
chemical analyses provide base-case information for the no-action alternative
and the water-flushing a]ternat1ve.

4.4.1.8 Dlsposal of Samp11ng'Med1a. Samp]ing media include all soils and
groundwater brought to the surface while driliing, coring, excavating,
pumping, or using other methods in an effort to collect samples or to conduct
tests. A1l media not part of the sample w111 be controlled according to
appropriate procedures (see Appendxx C) :

4.4.1.9 Add1t10na1-Groundwater—ﬂonltoring Wells. In addition to the
groundwater-monitoring wells to be drilled at each waste site as part of the
RI Phase 1B, five additional monitoring wells.have recently been drilled in
the 1100 Area to the west and north of the north Richland well field. These
wells were drilled as part of ‘the site-wide groundwater monitoring program
and are not considered part of the RI/FS effort, although data from these
wells will be used as appropriate. In-addition, other wells in the vicinity -
have been identified as available for sampling. These wells are summarized
on Table 4-10. Locations of ex1st1ng and proposed groundwater-monitoring:
wells are shown in F1gure 4-13. - :

4.4.2 Atmospheric Characterization Prpgram

The atmospheric component of the data collection program is divided into
two major tasks. The first task involves characterization and monitoring of
air guality, including collection of air samples in the ambient atmosphere
upwind from the waste disposal site and samples in-the potentially contami-
nated atmosphere downwind of the site.: A comparison of the samples can be
used to determine whether or not contaminants are being emitted to the atmos-
phere from the waste site in quantities that may have a significant environ-
mental impact. The second task involves character1zat1on of the meteoro]ogy
of the site.. This includes the monitoring of winds, atmospheric stability,
and other parameters. These data are needed to estimate the atmospheric.
transport and diffusion of an effluent:from a waste disposal site and the
resulting ground-level air concéntratidns.

4.4.2.1 Air-Quality Mon1tor1ng. The alr quality monitoring program w11] be
des1gned to monitor air contaminants that may be associated with waste sites
in the 1100 Area. Because there is some uncertainty as to the types and
quantities of the various wastes at some of the sites in the 1100 Area, a
broad spectrum of monitoring will be ‘conducted. Spec1f1ca11y, the monitoring
program will examine both volatile and semivolatile organic compounds, pesti-
cides, PCBs, metals, and total suspended particulates.
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Table 4-10. Available Wells in the 1100 Area. (sheet 1 of 2)

Perforated or

well numbers | T2 | tevationtt) | tn  |depun o [screenedintenval | oIS, | currentuse
11-37-16 3000-N 363.40 20 56 24-40 . . 1961 | City pump well
11-38-16. |  3000-K 20 59 15-50 1952 | City pump well
11-39-15 3000-J . 393.00 20 71 44 - 69 1952 | City pump well
11-39-16A 3000-£ -368.82 17 62 22-58 1948 | City pump well
11-39-16C 3000-D 38577 | 20 75 a7 1948 | City pump well
© 11-39-16D 3000-C - 371.17 20 64 32-62 1948 | City pump well
11-39-16E 3000-L 398.00 20 83 56 - 81 1953 | City pump well
11-40-15 3000-A 395.93 20 88 47-81 1948 | City pump well
“11-40-16B | . ~3000-B" 1392.82 20, 90 47 -84 1948 | City pump well -
11-40-16C 3000-H 381.00 20 55 25-50 City pump well
11-41-13C | 3000-D-1 404.87 20 95 | 1944 | Monitoring Well
30-42-16 3000-D-5 407.63 12 134 55-125 1944 | City pump well
- 6-528-E0 Patrol 448.45 8 236 90- 180 1981 . | Drinking water
6-529-E12 50-15 387.97 6 79 37-59 1971 | Monitoring well
6:530-E14 | S30-E15C 401.39 2 3,540 N 1970 | Monitoring well
6-531-1 USGS #12 460.11 8 228 93-103 71951 | Monitoring well
6-S36-E12A STES #5 398.64 8 102 1979 | irrigation well
6-536-E128 STES #4 399.04 8 100 1979 | Monitoring well
6-536-E13A |  STES #2 399.63 8 100 52-75 1979 | Monitoring well
6-536-E13B STES #3 399.61 8 100 1979

Monitoring well

=9
o
i
)
]
—
[0.0]
CID
™~
b
ww
o
[ng]
<z
3
an-ul

68/10/50



147

NOTE: Does not include wells installed by Advanced Nuclear Fuels Corporation or Lamb-Weston.

aWell number is the Hanford well number (6 = 699 prefix, 11 = 1199 prefix, 30 = 3099 prefix, 3 = 399 prefix).

20t 17471195
Table 4-10. Available Wells in the 1100 Area. (sheet 2 of 2)
Well numbera | Alternate Casing _ |Diameter| = Total scfgg‘;’j‘}ﬁ&%al Year ¢
. name elevation (ft) | (in) |deépth (ft) drilled - Current use
6-537-E14 Temp #5 |  408.28 "4 63 "47-63 1988 - | Monitoring well
- 6-540-E14 |  Temp #2 402.85 4 | 62 34-59 1988 | Monitoringwell- |
| '6:541-E13A |  Temp#1 410.56 4 67 47 -63 1988 | Monitoringwell | -
| 6-541-E13B | - Temp #3 410.10 4 95 - '77-87 1988 . | Monitoring well |
6-543-E12 | Temp#4 | - 405.60 4 62 -42-58 | ~1988 - |:Monitoring.well’
| 6531-E13 | STES#6 | = 394.06 8 | 00| .50-88 .| 1979 | Monitoringwell -
[ 6-S32-E13A | - STES#1 | 390.46 8 100 50-68 1979 '|. Monitoring well
| 6532:E138 | STES#7 39472 ). 8- 100 50-70 - 1979 | Monitoring well
| 6545E10 | 6-ATHC .| 60000 ' - [irrigationwell
6-530-E15A 49-17A 400.39 6 80 1971 | Monitoring well
6-530-E15B |  49-17B- 399.58 6 93 . 1971 Monitoring well -
11-34-13 | 1100-2 391.00 8 103 45-90 1948 | Usable
6-527-E14 | 30007 | 399.77 8 165 60- 158 1948 | Monitaring well
3-5-2. . |...303-13.- | .. 390.71 8 424 192- 412 1954 | Usable
ORV #1 6 386 286 - 386 1982 | Drinking water

T °A3 °£2-88 /300

68/10/60



“\@. .

e

MW- 10"

DOE/RL 88-23, REV. 1

05/01/89

A £

- E ’
e =\ : S30-E15A Bs30.£158
{  Hom \.*Mw.1-1 531@_)5,53
MW-15 B *’ Rapids ! BT MW-12,13 _
MW-8, 8, .l’ Landfill /I. MW-14 SZE13A  sa2.6138 S
- - ® -3
8391 1 Horn Rapids Road 3 . B MW-15 Y .%-
[ %
—— ] o
- o B
[=] _
- D a é
. [ N
Advanced =
Nuclear &
Fueis s LI H %
3 . Q
1z - 3
2 : s
@
g \ H
- g
@ Existing Wells (Condition Varies) ' §_ S3EE12A
] ® S36-E13A 3000 Area
W Wells Installed in November 1988 ~< S B
Monitoring Program @ @ S36-E138 = |
B Wells Proposad Under RIFS S36-E12-B. - =
S for 1100-EM-1 Opefable Unit @ s37-E14 -um
. e Wells ¥
% Indicates Cluster or Muitipie g
Completion & ; .
ple g 3000-D-5 @ ga
) 3000 -G
@
541.13C I{ I
3000-D-1 il 1 ss0Efag
B UN-1100-6 | 1 (Well 2
c I t @l
' ¥ @d North
1,000 . . - _
0 f 2,000 sat-g13af] | > I_-__Rlchiand _
Faet (Well 1) ! @@, _ V\.I'all
1100-4 Fisld

|
1171 Bldg.— S41-E13B
Mw-1R Tel | wen 3) \\ g’
MW7 |MW-2
1100-1
S43-E12
(Well 4)
1]
)
‘Athletic
@Complex
Weil
Duke

1100-8 @y Wells

2EE08063.16

Figure 4-13. locations of Existing and Proposed Groundwater Monitoring Wells.
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The 1100 Area waste sites will be divided into three study areas: the
Horn Rapids landfill, the. centra] portion-of the.1100.Area, and the area
around the 1171 Bu11d1ng.' Air ‘monitoring in the central portion of the
1100 Area will focus on emissions from the "paint and solvent pit", the
"antifreeze and degreaser pit", and the discolored-soil site. Monitoring
near the 1171 Building sites will cover the battery acid pit.

4.4.,2.1.1 Sampling Locations. Air qua]1ty monitoring at the three
study areas will invelve the collection of air samples upwind and downwind of
the waste disposal sites. Upwind sampling will be conducted to determine
ambient air quality independent of any influence from the waste sites. Down-
wind sampling will be conducted to determine the effects of atmospheric
transport and diffusion on the air concentratlon of any pollutants emitted
from the waste sites. Two downwind sampling locations will be selected to
compensate for the normal meander .in wind direction. Additional sampling for
occupational safety purposes will be conducted at the waste site (see Sec-
tion 6.0} to determine the concentratlons of po11utants to which site workers
may be subjected. )

Specific locations for sampling W1T1 be determined based on the pre-
vailing wind direction for the time of year that the sampling will be con-
ducted, site activities, sources of potent1a] contamination, and site. 7
security. Monitoring will be conducted during periods of light to moderate
wind speeds, when wind directions are. fa1r1y constant. Because of the orien-
tation of the prevailing winds-in the 1100 Area, the upwind samplers are
anticipated to be located about 310 ft southwest of the waste disposal sites,
and the downwind samplers w111 be 10cated a 51m11ar distance to the northeast
of the disposal site.

Sampling will be conducted before, during, and after site analysis acti-
vities. Air quality sampling will be:conducted before site investigation
activities to determine if pollutants are being routinely emitted to the &
atmosphere from prior disturbance by sampling activities at the disposal 8
site. Sampling will be conducted during site investigation activities to
determine if subsurface sampling activities are providing a pathway for the
emission of pollutants to the atmosphere. Finally, air quality sampling will
be conducted after all subsurface and other surface sampling activities are

ompTeted to determine if air po11utant cancentrations have returned to pre-
v1ous Tevels.

Sampting at the Horn Rapids landf111 will be complicated by the presence
of the Advanced Nuclear Fuels Corporat1on facility about 0.6 mi southwest of
the disposal site. Samp11ng will be conducted at this site only when the
nuclear fuels facility is not noticeably em1tt1ng pollutants to the atmos-
phere, or when these emissions are at a minimum. Additional sampling loca-
tions in the Horn Rapids landfill area ‘may be required to characterize any
influence from the nuclear facility will be sought to minimize any potential
interference with our mon1tor1ng from act1v1t1es at the nuclear fuels
facility. .
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4,4.2.1.2 Sampling Equ1pment and Procedures. Three types of samples
will be taken at each monitoring location. The first air sample wiil be for
volatile organic compounds and will use one of the commercially available
collection methods (e.g., carbon molecular seive). The second sample will be
for semivoiatile organic compounds, pesticides, and PCBs. This will also be
collected using a commercially available collection method (e.g.. polyure-
thane foam). - The third samples will be for metals and total suspended parti-
culates. This sample will be collected using h1gh-vo]ume filter sampling
techniques.

Each air and particulate sample will be collected over a 4- to 12-h
period, with the exact time depending on activities at the site and meteoro-
logical conditions. Unchanging wind directions (with allowances for the
normal meander in wind direction) are required for sampling purposes.  Sam-
pling periods will be shortenad if there is a significant change in wind
direction. Procedures for operating, maintaining, and calibrating the sam-
pling equipment will be according to the individual manufacturer’s gu1de11nes
and applicable Hanford Site quality assurance procedures.

4.4.2.1.3 Analytical Methods and Data Processing. A1l samples will be
collected, prepared for laboratory analysis, and analyzed using EPA-approved

-methods. The laboratory analysis for volatile organic compounds will be con-
“‘ducted using gas chromatography/mass spectrometry. The air sampie to be ana-

lyzed for’ ‘'semivolatile organic compounds, pesticides, and PCBs will be split
in half. The filter samples to be analyzed for metals and tota] suspended
particulates will be processed using EPA gu1de11nes.

4.4.2.2 Meteorological anitortng Program

4.,4.2.2.1 Sampling Locations. A comprehensive program of meteorologi-
xcal monitoring is in place at the Hanford Site. Meteorological data are
scollected at the Hanford Meteorological Station and at 24 additional auto-
mated monitoring stations located throughout the Hanford Site region (onsite
and offsite). Two of the ‘automated meteorological monitoring stations are
located in close proximity to the 1100 Area. A 200-ft meteorological tower
(the 300 Area station) is Tocated less than 1 mi north-northeast of the Horn
Rapids landfili and approximately 3 mi north of the 1171 Building in the
1100 Area. A second automated monitoring station is located at the top of
the Richland Airport control tower, about 2 mi to the south-southwest of the
1171 Building. Continuous meteorological menitoring has been conducted at
these two Tocations since early 1982.

Data from the Hanford Site meteorological monitoring network will be
used to characterize the ciimatological conditions at the 1100 Area waste -
sites. Wind and air temperature data collected at the 300 Area station
should be representative of meteorological conditions at the Horn Rapids
landfili. There is uncertainty as to how representative the 300 Area and
Richland Airport monitoring stations are of conditions in the central and
southern portions of the 1100 Area. To determine the degree of representa-
tiveness, a short-term program of meteorological monitoring needs to be set
up for the 1100 Area.
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To study the meteorology of the central and southern.portions of the
1100 Area, a 30-ft instrumented tower is.proposed to.be set up at a west- .
central location in the 1100:-Area. This location will be selected so as to
minimize the effects of buildings, trees, and other structures on local wind

‘flow patterns. Datd from the site will be compared with data from the

300 Area and Richland Airport monitoring sites. If one of these fwo meteoro-
logical monitoring stations is found to be representative of conditions at
the disposal sites, monitoring at this: location can be discontinued and data
from the representative station will be used in future analysis work. If
neither of the sites provides a satisfactory representation of the meteoro-
logy at the disposal site, the short-term meteorological monitoring at the
site will be continued for as long as data are required.

Because of the number and the size of the buildings in the southern.
portion of the 1100 Area, these structures can have a significant impact on
local winds and temperatures. For this reason, additional meteorological
monitoring may be required near the 1171 Building to adequately characterize
the impact of the building on the near-surface winds and air temperatures
experienced at the nearby waste sites.

4.4.2.2.2 Sampling Equipment and Procedure. Short-term meteorological
monitoring in the west-central portion of the 1100 Area will involve the
deployment of a meteorological tower at least 30 ft high. Measurements of
wind direction, speed, and air temperature will be made at approximately
30 ft and 6 ft.above ground level. Data will be automatically recorded and
transmitted to. the Hanford Meteorolegical Station. -The monitoring station
will be calibrated using the same standards employed for the stations in the
Hanford Site meteorology monitoring network.  The period of operation of the
station will depend on the representativeness of data collected at the
300 Area and Richland Airport monitoring stations. Monitoring may encompass
the entire period of air quality monitoring and may be continued beyond the
end of the project as part .of routine Hanford Site meteorological monitoring..

The monitoring of meteorolegical parameters near the 1171 Building will
be conducted during operations and air-quality sampling at the site. The
instrumentation used at this site will be comparable to the instrumentation
to be employed at the west-central 1100 Area monitoring site. »

4.4.3 Biota

Biotic surveying or sampling is not b1anned'fcr the battery acid pit
(1100-1), the antifreeze tank site (1100-4), or the radiation contamination
incident location (1100-5). These sites are generally devoid of vegetation

and do not provide a habitat cohducive to smail animals.

The disposal pits {(1100-2 and 1100-3) and the discolored-soil site are
inhabited by vegetation such as cheatgrass, tumbleweed, and rabbitbrush, as-
is typical for disturbed areas at the Hanford Site. There is also evidence
of burrowing animals (pocket mice and badgers) at these sites.

The Horn Rapids landfill existé in a similar ecologic setting. However,

because of its size, it can be expected to harbor a greater diversity of
animal and plant species.
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A visual reconnaissance effort will be conducted at these sites by
qualified personnel fo locate and evaluate any evidence of uptake of foxic
substances by piants or animal. Any evidence of weakened, necrotic, or
chloritic plants will be documented by species. Observations would aiso be
made of evidence of small mammals and bird species and animal-burrowing .
activities. Where possible, at least two soil samples from pocket mouse or
badger meunds will ba collected at each site and analyzed as discussed in
Section 4.4.1. A threatened and endangered species survey will also be con-
ducted as part of the biotic reconnajssance effort.
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5.0 QUALITY ASSURANCE PLAN

5.1 INTRODUCTION

The basic objectivé of the QA plan is to ensure that data, f1nd1ngs, and
results are sufficiently accurate and reliable to support decisions associ-
ated with site evaluation, risk assessment, and evaluation and selection of
remedial alternatives. In addition, activities will be based on approved
plans and procedures and adherence to plans and procedures must be enforced
and documented. Where necessary, changes to approved procedures and plans
will be made in a controlled manner, and adequate documentation will be main-
tained. Traceab111ty will be established and maintained between results and
findings used in making decisions and the original measurements and/or
samples.

To achieve the basic QA objective stated above, interna?:proprietary QA
documents (Table 5-1) will be used that address the applicability of nuclear
QA requirements (ANSI/ASME NQA-1 1986) to RI/FS work. These documents, in
conjunction with the procedures 1isted in Table 5-1 and Appendix C, provide
the basis for a QA program that satisfies DOE-RL Order 5700.1A (1983) and EPA
and internal Westinghouse Hanford QA requirements.

5.2 PROJECT QUALITY ASSURANCE ORGANIZATION AND RESPONSIBILITY

Overall project organization and respons1b111ty are discussed in Sec-
tion 3.0. An organization chart is provided in Figure 3-1. Work associated
with the RI/FS will be carried out under the direction of Westinghouse
Hanford acting for the DOE. In this capacity, Westinghouse Hanford is

- responsible for planning, implementing, and maintaining a QA program in

accordance with DOE-RL Order 5700.1A (DOE-RL 1983). The purpose of this sec-
tion is to define the responsibilities of the technical lead, the RI coordi-
nator, the field team leaders, and the quality coordinator thh regard to QA.

Figures 3-3 through 3-8 illustrate the organizational structures used to
carry out specific RI activities. The technical lead is the designated indi-
vidual from Westinghouse Hanford responsibie for the overall direction of the
RI/FS work.

The RI coordinator is the designated individual from the Westinghouse
Hanford Environmental Eng1neer1ng Group who is responsible for coordinating
RI activities and ensuring that all laboratory analysis activities are
carried out in accordance with approved plans and procedures. The RI coor-
dinator will also supervise data assessment and evaluation carried out by the
appropriate RI technical resources. _

The field team leaders are designated individuals from Westinghouse
Hanford, PNL, or subcontractors who are responsible for a particular sampling
or field investigation activity. The field team leader is responsible for
ensuring that field investigation and sampling activities are carried out in
accordance with approved plans .and procedures. The fiald team leader will
also maintain calibration and maintenance records for field equipment and
will supervise coilection, preparation, handiing, storage, and custody of
samples, including f1e1d quality control (QC) samples.
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Table 5-1. Matrix of Specific Procedures.

. i ; Ground- Electromagnetic ' .
‘Radiological E;:,?a‘sgﬁg%ss: Penetrating Matal Mag%e‘t)o- ' Sgll-Gas Vasqose"Zone .
Surveys — and Maps ——yjp-| Radar Survey ] MOOF SUNVEY oy urvey —— sampling —
Westinghouse Kaiser - _ Pacific Pacific Pacific Waestirighouse
Hanford Engineers Northwest Northwest : Northwest Hanford
Company Hanford Laboratory Laboratory . Laboratory Gompany
» Operation of einternal ' " slnternal ' einternal *Soil and sediment
surface Westinghouse Westinghouse Westinghouse sampling
contamination ' Hanford Company Hanford Company Hanford Company
monitor : procedure ) procedure ~ procedure #Chain of custody
‘ e Records sRecords _ eRecords . * Field loghooks
Management Management Management
o sRecords Management
' ' s Sample archival i~
Groundwater Groundwater _Groundwater . L _
Well .} .. Well Lagging | welt Sampling Biotic Surveys : Air Monitosing s Borehole abandonment
Construction jfee=—jp]  and Testing  [—j» . } WAC-173-160) - -
_ T : . Ecology 1989)
Westinghouse . .
Hanford - Westinghouse : Pacific - .- Westinghouse Pacific | - - eLiaboratary analysis
Company/Kaiser | .- Hanford o - Northwest. - - Hanford - Northwest [ {CLP scopes of work)
o - v'Engineers - “Company -} aboratory ~oCompany ~‘Labhoratory
5 Hanford _ 5 _ ' ' . | . e -.gelcl:nntamination of .
- e Groundwater wall ® i ing . - - *Laboratory - : - . e Biotic samplin - - ewExternal work order rilling equipment. ;.
specifications Geologic ;o.gglng analysis {CLP ping and statement of : :
» Gross gamma -.-soopes of work) # Field fogbooks work

# Groundwater well geophysical logging

construction » Records . # Record _ S @ Internal :
B . i n Management . . Management .Westinghouse -
s Field loghooks Aquifer testing g . Hanfoad Company : v
i procedure T
eRecords . Purgewatgr disposal | . 23
Management » Groundwatier-level o _ # Records Management
maonitoring ' :
s Field logbooks
# Records
_Management
. NOTES: . ) . : .
< See Appendix C for details regarding procedures in

process {proceduras will be cleared for public release). ' : . : :
- EPA ='U5. Environmental Protection Agency. . _ - : e PSTRE.3024-3
- WAC = Washington Administrative Code. ) : : :
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- The quality coordinator will verify compfiance with plans and procedures
by conducting audits, surveiilances, and inspections, and will verify that
data assessment and evaluation have been completed and documented.

5.3 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT

The suitability of data to support important decisions associated with
the RI/FS process can be stated in terms of the validity and reliability of
the measurement and the degree of uncertainty asscciated with numeric values.
Validity and reliability are established primarily through implementation of
a QA program to ensure that all measurements are taken im accordance with -
approved plans and procedures and that adequate documentation is maintained
to provide traceability and accountability. Uncertainty of measurement data
is stated in terms of precision, accuracy, representativeness, completeness,
and comparability parameters. _

Specific objectives are discussed in Section 4.3.4 and stated in
Table 4-3 as DQOs. - Because relatively little site-specific data are avail-
able, the DQOs are stated in qualitative terms. More specifically, quantita-
tive DQ0s will be provided for subsequent phases of the RI work as specific.
contaminants are identified, site character1st1cs become better known, and
remed1a1 0b3ect1ves become better deflned.

5.3.1 Precision and Accuracy

Precision measures the reproducibility of measurements under a given set
of conditions, while accuracy refers to the difference between the measure-
ment and the true value. Specifically, precision is a quantitative measure
of the variability of a group of measurements compared to their average _
(mean) value. Precision is generally stated in terms of the standard devia-
tion. Accuracy is a quantitative measure of the closeness of an individual _
measurement or the mean of a set of measurements to the true value. Accuracy
is generally stated in terms of percent recovery, based on analysis of mea-
surements of a reference samp]e of known value. It is possible fo have a set
of measurements with high precision but low accuracy.

The overall precision and accuracy of a set of measurements is a func-
tion of both sampling and analytical factors. Sampling factors are typicaily
unique for each site. They include the inherent variability of the measure-
ment itself, the errors associated with the sampling process, and other fac-
tors such as field contamination and sample preservation, handling, and
transportation. The degree of error associated with sampling factors is
evaluated by analysis of field QC samples as discussed in Section 5.3.5.

Analytical factors are related to laboratory performance. The precision
and accuracy of the laboratory can be assessed by an evaluation of the
performance. of the laboratory in analyzing matrix spikes. An indication of
the Taboratory performance can also be obtained from an evaluation of the
historical data on accuracy and precision that has been compiled. under the
CLP and from assessment of the results of analysis of quarterly performance
evaluation samples.
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Where detection 1imits associated with CLP routine analytical services
are not sufficient to ensure compliance with primary drinking water
standards, alternative tests will be ut1112ed under CLP special analytical
services.

5.3.2 Representat1veness

Representat1veness expresses the degree to which parameters, based on
eva]uat1on of the sample data, correct1y represent the characteristics of the
population from which the samples were:taken. 'Representativeness is a quali-
tative parameter that is obtained by proper planning of the sampling program,
particularly with regard to se]ect1on of samp11ng sites and sample coliect1on
methods. _ _

5.3.3 Comp1eteness

Comp]eteness is defined-as the proport1on of measurements that are
judged to be valid in relation to the number of measurements that are neces-
sary (or shouid have been made) to sat1sfy a DQO.

The f1na1 determ1nat10n as to whether or not suff1c1ent valid data have
been collected can only be made after the data are evaluated with regard to -
their intended use, taking into account an improved understandxng of site
conditions that results from the data co]]ect1on progran.

For example, in the initial phases of the RI/FS process where the goal
is identification of any contaminants on the site, relatively 1ittle data may
be sufficient to support the requared dec151on as to whether or not remedia-
tion of a particular contaminant is'reqguired. However, considerably more
data may be required to select an. appropriate remed1a1 action.

Existing data assocaated w1th the 1100—EM 1 operable unit generally do
not satisfy either EPA or NQA-I QA criteria. and thus cannot be relied upon to
support risk assessments or to: demonstrate that the sites are in fact free of
contamination. However, the' existing data do- provide some indication as to
where contamination is ]1ke1y to: ex1st and the probab}e nature of the
contamination.

5.3.4 Comparability

Comparability is. a qua11tat1ve parameter that expresses the.degree to
which one set of measurement data can be compared to a similar set. The goal
of comparability is achieved through the conformance to approved procedures
for both sample collection and laboratory. analysis. Ana]yt1ca1 results must
be reported in appropriate units to facilitate comparison. The degree of
comparab111ty hetween data sets also depends to some extent on the accuracy,
precision, and representativeness of the measurements.
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5.3.5 Field Quality Control Sam®11ng

This sect1on presents a genera] d1scuss1on of f1e1d QC sampies. Speci-
fic recommendations regarding each samp]1ng method and env1ronmenta1 medium
are discussed in Section 5.3.6.

Five general categories of field QC samptes can be coliected to support
data evaluation. The applicability and frequency of these samples depend on
the medium. Analysis of these samples will support evaluation of accuracy,
precision, and representativeness.

e Blanks are samples containing no contamination, used to check for
- - the introduction of contamination during sample collection and/or-
hand1ing. These include: equipment or field blanks, which are

collected by passing contaminant-free water (or other media)
through the field sampling equipment; and trip blanks, which are
prepared in the laboratory to accompany the sample containers to
and from the sites. Typicaily, at Teast one field blank is
prepared for every 20 samples, and one trip blank is prepared for
each day or episode of sampling.

o Duplicates or collocated samples are muTtiple samples of the same
medium taken at the same location (or very close}. Replicates are
two or more aliquots of the same sample. Field replicates may be
produced by splitting a sample in the field. Laboratory replicates
are produced by splitting the sample after it has arrived at the

- laboratory. Field replicates or collocated samples are typically
collected at least once for every 20 samples. The frequency of
laboratory replicates is specified in the laboratory QA plan.-

¢ Interlaboratory Sp1its are dup?icate or replicate samples sent to
different laboratories to independently assess the accuracy and
precision of the laboratory data.. _ '

¢ Blind standards contain a known contaminant. 1eve? They are sdb-
mitted to the laboratory as field samples to 1ndependent1y verify
the degree of amalytical bias.

) Matrix spikes dre samples.to which a known amount of the analyte
has been added. When prepared in the field immediately after sam-
ple collection, field spikes provide a good assessment of matrix
effects, as well as sampling, handling, and preservation error.
However, the use of field matrix spikes is generally not recom--
mended  because of the high level of technical expertise required
for their successful use and their sensitivity to environmental
variables. Errors in preparing the spike may result n serious
problems in interpretation of the sampling data. Therefore, field

-matrix spikes will not be prepared unless specifically noted.
Matrix spikes may be prepared in an independent laboratory to
assess laboratory performance and sensitivity to matrix effects.

- The effects of analytical and sampling factors on precision can be

determined by collecting and analyzing collocated or field replicate samples
and then creating and analyzing Taboratory replicates from field sampies.

5-5



DOE/RL 88-23, REV. 1
05/01/89

The analytical results from thé collocated or field replicate samples provide - e,

information on overall precision. Analytical precision is determined from =~ 77

the results of the laboratory rep?1cates'and from internal laboratory quality ped
control sampies. The sampling precision is then the difference between the
overall precision and the ana]yt1ca] prec1s1on.-

Sampling accuracy, which 1nc1udes preservat1on and handling, can be
evaluated by the use of fieid and trip blank samples. Analytical accuracy
can be evaluated by the use of known: and unknown Qc sampTes {standards) and
matrix spikes. :

Field blanks will be prepared and analyzed to assess the potential for
contamination from sampling equipment, which may affect the representative-
ness of the data. Analysis of collocated or field replicate samples also
provides information on the representat1veness of the data.

Field QA samp]es W111 be documented in the field Togbooks and submitted
to the laboratory in the same manner as other samples, with no specific
identification to differentiate them from other samples. The results of the
field QA samples are used to assess. the overa11 quality of the data obtained
from the sampiing and ana1ys1s program. '

5.3.6 Medla—SpeC1f1c F1e1d Qua11ty Contro]
Sampling

The following d1scuss1on 1dent1f1es spec1f1c types and frequency of

= collection for field QC samp]es or: measurements.

5.3.6.1 Geophysical Surveys. . The f1e1d Qc effort will consist of duplicate : \
measurements for every twentieth po1nt for point survey methods (such as EM, b
soil resistivity, or metal detectuon) “For.line survey methods (such as
ground-probing radar), duplicate or: repeat surveys will be made at least once

at each site. For geophysical logs, a. repeat section (duplicate) of at least

10 ft will be run at least: once in each hole for each logging tool.

5.3.6.2 Soil-Gas Survey. Because the so1]-gas survey is basically a labora-
tory procedure run in the field, the field QC samples serve a dual function

of both field and laboratory performance assessment. Blanks will be run for

every tenth sample, and a f1eId rep11cate and standard will be run for every
twentieth sample. : o

5.3.6.3 Air-Quality Sampling. A'bienk'w111 be collected at each sampling
site for volatiles and semivolatiles.’:No other f1e1d QC samples are deemed
appropriate for air sampling in th1s phase..

5.3.6.4 Biota. If biotic samp11ng 15 1mp]emented one co]]ocated sample
will be collected for each shrub- spec1es ‘No. other field QC samp?es are
deemed appropriate in this. phase. ‘ :

5.3.6.5 Sediment and So1ls.f No f1e1d QC samp]es will be co11ected for phy-

sical properties in this phase of the:RI. However, samples not tested will o

be archived for future evaluation where feasible. For chemical analyses, at
least one field replicate w111 be co]]ected for every 20 samples, with a
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minimum of one field replicate at each s1te° At least one interlaboratory
sptit will be collected for the core . 11@@ Area and the Horn Rapids landfill.

5.3.6.6 Groundwater. At least one trip b1ank will be prepared for each: day
of sampling. One field blank will be collected for each 20 samples, with at
least one field blank for each episode of sampling. Field replicates and
interlaboratory splits will be obtained from at least one well in the 1100
Area and one well. in the Horn Rapids landfili for each episode of sampling.
Assuming that all wells will be sampled at approximately the same time, one
set of appropriate blind standards will be prepared for every round of =
sampling. Groundwater samples will genera11y not be archived, due to holding
time restrictions.

5.4 PROCEDURES

Procedures app11cab1e to each step of the initial RI work (Phases 1A
and 1B) are indicated in F1gure 5-1. Further discussion follows in the

: sect1ons below.

5.4.1 Field Sampling Procedures

Field sampling and data collection procesdures are listed in Appendix C.
These procedures are incorporated in a manual of environmental investigation
and site characterization procedures. These procedures address the specific
methodology for data collection during site characterization activities.
Procedures required for field investigation activities that are not
identified in Appendix C will be either written and approved as requ1red or
provided by the subcontractor or PNL to the technical lead for review and
approva1 prior to 1n1t1at1on of the work.

5.4.2  Sample Custody

Chain-of-custody procedures will be observed for all field samples.,

Other field measurements and sampling information will be noted on field data

sheets and will be logged in controlled field logbooks. A chain-of-custody
procedure is included in the environmental investigation and s1te o .
characterization manual.

5.4.3 Analytical Methods and Procedures

Laboratory analysis of alil soil and water samples will be conducted in
accordance with EPA-approved analytical procedures.and QA/QC protoco?s as
defined in the current statements of work for organic and inorganic analytes
for the CLP (EPA 1988d, 1989). 1If these documents are: rev1sed the later
version will apply.

5-7
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5.5 CALIBRATION AND PREVENTIVE MAINTENANCE

The term "measurement and test equipment" refers to devices and/or sys-
tems used to acquire measurement data or to determine compliance with design
specifications or other technical requirements. Measurement and test equip-
ment and reference standards shall be subject to calibration and preventive
maintenance in accordance with appropriate Westinghouse Hanford manuals or
vendor-supplied procedures. Documented procedures shall be used for calibra-
tion and preventive maintenance activities: Where appropriate, these may
include published standard practices or written instructions from the vendor
that accompany the equipment. For:vendor supplied services, the statement of
work will require Westinghouse Hanford review and approval of such standard
practices and instructions. i o

5.6 FIELD DEVIATIONS

Field conditions cannot always be sufficiently anticipated during
planning efforts. Numerous circumstances encountered in the field can make
strict adherence to plans and procedures impossible. These circumstances can
include (but are not limited to) equipment limitations, weather conditions,
unanticipated soil conditions, -previously unidentified barriers, and overly
optimistic evaluations of capabilities. Modifications to the planned N
activity may be necessary when 1imiting field conditions are encountered.
Basically, the following steps will-be taken. . - :

e Modifications to the.p]anned-actiVity.wil1 be determined that allow

completion of the activity objective.

¢ The conditions of noncompliance, the proposed modifications made to
the planned activity, and justification for the modifications will
be reported on an instruction change authorization form by the -
field team leader. . o -

o The field team leader wiii.detérmine and obtain the required 1eVe1"

of management approval based on the,impact of the modifications.

Under certain conditions {e.g:,’a field crew is working in a controiled
zone), the field team leader, with concurrence from the site health and
safety officer and the site quality coordinator, may immediately implement an
instruction change authorization. 'The required:approvals must subsequently-
be obtained within two working days of the deviation by the team leader.
Rejection of the deviation by the approval authorities will result in
repeating the activity at a later date." - A ' -

5.7 DATA REDUCTION AND REPORTING

This section discusses methods by which the data collected during the
RI/FS will be presented. Data management is discussed in Section 8.0. Care
will be taken to ensure that traceability is maintained and assumptions are
documented so that the more complex presentations do not conceal or distort
conditions represented by the raw data.: Raw data (the final reported result
of a single analysis) will be presented in appendices or in separaie data
reports to serve as a record of the data collected and to facilitate
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independent ana]ys1s of the results. Raw data w111 be cited in the report
text or reported in figures.and tables: where appropriate. In addition, data
summaries will be prepared to reduce the volume of raw data and to represent
basic characteristics with summary statistics. Every attempt will be made to
use graphical data presentation where feasible to aid in interpretation by
responsible technical staff and other users and reviewers. Where appropri-
ate, statistical hypothesis tests and statements of stat1st1ca1 confidence
will also be included.. :

5.7.1 Raw Data

The most basic form of data presentation is tabulation of raw data. Raw
data will be stored in the Hanford Environmental Information System (HEIS) as
discussed in Section 8.0. Along with the actual data values themselves, all
qualifying information needed to identify the conditions under which the data
were collected will be included. Some of these qualifiers are specific to
each datum, while others are generic and will be included as headers or foot-
notes to a data list. They include the following:

. SpeC1f1c (to be included with each value)

- Llocation Fully. identify Tocation of sample
- Time Fully identify date and time of sampling,
and duration of sampling event as
appropriate
- Data quality Several types of data quality flags will be
flags developed to identify potentialiy false data

and alert data users to conditions that
affect the evaluation of the data
¢ Generic (typically included in headers or footnotes)

- Nhy sampled Identify the purpose of the data

- How sampled Identify the sampling methods used

- Who sampied Identify who sampled the data (both indivi-
_ : dual(s) and firms) _

- How analyzed Identify analytical methods used

- Who analyzed Identify who analyzed the data (not person-

nel, but firms)

- Detection 1imit The detection 1imit of the analytical proce-
dure should be included with each data point

- Level of concern Where appropriate, levels of concern should.
be identified, along with identification of
the ARAR or other documentation that
addresses the level of concern.

5-9
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In presentation of the“déta,-care will be:takeﬁ in the number of sig-
nificant digits reported and data will be reported in comparable units.

5.7.2 Pata Summaries

Data summaries will be used to present pertinent characteristics such as
counts of samples taken, number of samples above the detection Timit (where
appropriate), minimum values, maximum vaJues, median and mean values, stand-
ard deviations, and coefficients of variation. At this level, potentially
complex statistical issues of probability sampling, less-than-detection-limit
data, non-normality, variance component analysis, and spatial or temporal
correlation will not be addressed. Summaries: w111 be used for different sub-
groupings of the data as appropr1ate.,f_

5.7.3 Graph1ca1 Presentat1ons

Whenever. appropr1ate, the data w111 be graph1ca11y presented to-aid in
interpretation. Methods of presentation of spatially variant data will
include the two-dimensional graphics with raw data values located on a site
map or discrete values indicated by three dimensjonal views. Where appropri-
ate, contour plots may be prepared.‘ Generally, contour plots will include
locations of raw data values to facilitate evaluation of the gridding and/or
interpretation process used in contour1ng the- data.

5.7.4 Statistical Evaluations

Types of stat1st1ca1 analyses that may be appropr1ate include the
following: = _ _

¢ Hypothesis tests betweeu waSte*site samp]es and background samplies

e Probability statements concern1ng 1ocat10n(s) and size of "hot
spot”

¢ Statement of statistical cohfidence level for average contamination
jevels or totai contaminant inventory.

The QA data presentations thattmay be appropriate are the fo]!owing;

e Field replicate or collocated data and interlaboratory split data
will be reported in raw form, as well as relative percent differ-
ences, standard deviations, and:coefficients of variation. Averages
of these three measures . w111 be calcu]ated for similar types of
data.

e The tota] number of f1e1d'b1anks, the number that were above detec-
tion Timits, and data va]ues above detect1on Timit will be
‘reported. _ _

e Blind standard data w111 be reported along with the true value,
bias, and relative bias for each measurement as well as averages of
bias and relative bias for 51m11ar types of data.
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In.addition to sampiing and analytical var1ab111ty, indications of
environmental variability and tncertainty are néeded to assess the value of
the data collected and to evaluate whether or not sufficient data have been
coliected to characterize the media as requared by the DQOs. : :

For spatial variability, the appropr1ate measures of var1ab111ty depend
on the amounts and types of data that are collected. For measurements that
will typically have relatively few data points, such as air, biota, and
groundwater, the data presentation will consist of (as a minimum) the mean,
variance, standard deviation, and coefficient of variation for similar types
of data. For measurements fhat have relatively many data points distributed
over space, (e.g., soil-gas measurements) geostatastxca1 techn1ques will be
used to provide variance contours. '

5.7.5 Identification and Treatment of "Outliers®

As noted in a previous section, data quality flags will be used in
reports of the raw data to identify which may be false or inappropriate for
&% evaluation (outliers). Data quality flags will be based on criteria that
include the following:

e Values less than detection limits for chemical analyses

o _
o o Values less than counting error for radiocactive analyses

P, e Missing values.

e - Corrective actions'may be requirad when outliers are identified. The

procedure for determining corrective actions is described in Section 5.8.4.
¥  Corrective actions may include the discarding of the false data and the
elimination or correction of the sources.

~= 5.8 AUDITS, SURVEILLANCE AND DOCUMENTATION

= Audlts, surveillances, and inspections will be carried out and docu-
mented in accordance with applicable sections of appropriate Westinghouse
Hanford quality assurance manuals.

5.8.1 Definitions

5.8.1.1 Audit. An audit is a planned and documented activity performed to
determine, by investigation, examination, or evaluation of objective evi-
dence, the adequacy of and compiiance with established procedures, instruc-
tions, drawings, and other applicable documents and the effectiveness of
their impiementation. It may alsoc involve the review of documents or data
management systems, laboratory or field equipment, and laboratory or field
procedures. Internal audits are audits performed on Westinghouse Hanford
activities by Westinghouse Hanford QA auditors or their designees (subcon-
tractors}. External audits are audits performed on suppliers and contractors
(including analytical laboratories) by west1nghouse Hanford QA auditors or
their desmgnees (subcontractors)
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5.8.1.2 Surveillance. Surve131ance is the act of monitor1ng or observing to
verify whether or not an item or act1v1ty conforms to specified requ1rements.

5.8.1.3 Inspection. Inspection is the act of monitoring or observing to .
verify whether or not a material, equ1pment or hardware conforms to
specified requirements. _

5.8.2 -Frequency.and.P]anning‘

5.8.2.1 Audits. Internal and external audits of work shall be scheduled at
a frequency commensurate with the status and importance of activities. Audit
frequency shall include consideration of information from various sources,
such as previous audits and program/project schedules.

Audit schedules shall be reviewed and rev1sed as necessary to ver1fy the
implementation of the QA program.

Regularly scheduled audits shall be suppTementEd by additional audits of
specific subjects when necessary to enhance the effect1veness of the QA
program.

Audits shall be scheduled as early in the 1ife of new activities as
practical and shall be continued at 1nterva1s cons1stent with the schedule
for accomplishing the activity. '

5.8.2.2 Surveillance. Surveillance of activities shall be scheduled at a
frequency commensurate with the status and importance of activities. Sur-
veillance frequency shall include consideration of information from ‘various:
sources, such as previous surve111ances and program/progect schedules.

A surveillance plan for each act1v1ty shall be estab11shed at the
earliest time consistent with the schedule for accomplishing the activities

by the cognizant engineer and the cogn1zant Qua11ty Erigineer and approved by
their managers. . -

5.8.3 Documentation and Reporting

5.8.3.1 Audit. An audit report prepared by auditing personnel shall-include
the following: _

¢ Description of the audit scope
. Identifiéation of the auditqrs
. Ident1f1cat1on of persons contacted during audit activities

¢ A summary of aud1t resuits, 1nc1ud1ng a statement on the effect1ve~
ness of the QA program eIements aud1ted

e A descr1pt1on of each aud1t f1nd1ng and observation in sufficient |

detail as to enable corrective action to be taken by the audited
organization
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The signature of the audit team Teader.

The audit report shall be addressed to the management of the audited
organization or to the management having responsibility for response.

5.8.3.2 Surveillance/Inspection. Results of surveillance shall be recorded
on an Inspection/Surveillance Report that shall contain the following:

®

®

L

A discrete tracking number

The name of the surveillant
Date of surveillance

Result of surveiilance
Identification of problem areas

Identification of any unsat1sfactory conditions and the person
notified

Activities surveyed

Personnel contacted during the survey.

The inspection/surveillance report shall be addressed to management of
the activity that has been surveilled or to the management having respon-
sibility for response. :

5.8.4 Corrective Action

Corrective actions may be required in response to the findings of sur-
veillance reports, nonconformance reports, or audit activity. Conditions
adverse to quality shall be documented and dispositioned in accordance with
Westinghouse Hanford policies and procedures. Basically, this procedure
entails the identification, investigation, and correction of the conditions
adversely affecting quality, and establishes the documentat1on required to
record the process.

Copies of a1l surveillance, nonconformance, audit, and corrective action
documentation shall be routed to the project records upon completion or

closure.
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6.0 HEALTH AND SAFETY PLAN

6.1 INTRODUCTION

The health and safety plan (HASP) generically addresses potential health
and safety issues associated with the RI of several CERCLA sites in the
11060 Area. This chapter will be supplemented by pre-job safety plans (PJSP)
that are specific to all health and safety issues for each site investigation
activity. Therefore, the information contained herein should be considered
as reference material to be used primarily as upper-tier documentation for
more job-specific safety plans. The onsite controlling document for risk
identification and mitigation will be a Westinghouse Hanford-approved PJSP.

The purpose of the PJSP is to assign responsibilities, specify mandatory
operating procedures, establish general personnel protection standards, and
provide contingencies for emergency situations that may arise during RI.

This chapter is divided into the following areas for ease of referral.
Section 6.2 projects and evaluates the probable hazards associated with the
waste sites. Section 6.3 lays out a protection strategy to ameliorate the
hazards identified in the previous section. Section 6.4 identifies the
recommended and mandatory personnel training requirements necessary to per-
form remedial investigations. Section 6.5 emphasizes the importance of pre-
Jjob safety meetings and monitoring by the site safety officer (SS0). Sec- -
tion 6.6 outlines a preliminary personnel medical surveillance program to
track alt workers involved in field investigations (the surveillance program
will become extremely important if workers are to be used for up to several
hundred remedial investigations at the Hanford Site that may gventually be
required). Section 6.7 identifies emergency information necessary in case of
spills, accidents, environmental releases, and/or injuries. Finally, Sec-
tion 6.8 identifies the procedures required for individual jobs, the most
important of which is the PJSP.

This plan has been prepared in accordance with the requirements esta-
blished by the EPA (1985c, 1985d) and the National Institute for Occupational
Safety and Health (NIOSH) (1985) and meets the requirements outlined by DOE,
the Occupational Safety and Health Administration (OSHA), and the State of
Washington. 'However, note that this plan cannot stand by itself unless com-
bined with Section 2.0, "Site Description.* '

6.1.1 Safety-Related Site Characteristics
From a health and safety perspective, the investigations of the
1100 Area sites will be somewhat unique (from other investigations on the

Hanford Site), as depicted in Table 6-1. Therefore, additional precautions
may be required as discussed in Sections 6.2 and 6.3.
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Waste site

Unigue characteristics

1100-1
Battery acid pit

Adjacent to occupied buildings
Extensive local traffic {pedestrian, rail, motor vehicie)
Relatively close to public drmkmg water supplies

1 3mall dimensions

Upwind of commuter traffic

1100-2

{ “Paint and solvent

Easily visible/not secure_d _.

Close to rail trafﬂc
Reiatwely close to publlc drinking water supplies

contamination site

pit” Exact quantities and locations of waste unknown
Upwind of commuter traffic
Easily visible, not setured '
1100-3 Close to rail trafﬁc
“Antifreeze and Relatively close to public drmkmg water supplies.
degreaser pit” Exact quantrtfes and locations of waste unknowrn
Upwind of commuter traffic .
Easily wsnb!e, not secured
_| 1100-4. Extensive local trafﬂc
Antifreeze tank site | Relatwely close to. publlc drmkmg water suppl:es
Unknown if tank actually leaked
Upwind of commuter traffic :
Remedial snvestigat:on will mterrupt maintenance activities
Easi Iy visible, not: secu red '
1100-5 Extensive local t_raff__i; .
Radiation Exact location unknown

Relatively close to publlc drinking water supp!les
Upwind of commuter traffic .
Remedial snvestlgatlon will interrupt mamtenance activities

Horn Rapids landfill

Extenswe commuter traffic on two sides
Relatively close to publ:c and private drinking water supplles
Bottom of cells in or just above groundwater
Municipal waste present

Extensively large and diverse site

Subsidence problems may exist

Easily visible, not secured

Wide varlety of chemicals suspected
Couldrequire sampling in vicinity properties
Potential pressurized drums, etc, '
Potential fire or explosion hazards

Potential |aboratory/hospital waste

PSTES-3340-6-1
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6.1.2 Safety Groupings N o

Because the majority of these 1100 Area sites are also unigue from one
another from a health and safety perspective, they are broken down into the
following groupings in Section 6.2: ' -

Site groups Name or number

Horn Rapids Horn Rapids landfill
Battery acid pit 1100-1

Radiation contamination site 1100-5

A1l others _ 1100-2, 1100-3, 1100-4, and
"Discolored-soil site”.

6.2 HAZARD EVALUATION

Table 6-2 identifies potential safety and health hazards by type of
1100 Area site, as discussed in Section 6.1. In general, the Horn Rapids
1andfi11 is believed to present both the largest variety and the most sig-
nificant of these potential hazards.

Due to the direct disposal or decomposition of solid wastes, methane or
hydrogen could be present at some 1100 Area locations. Intermittent combus-

- tible gas measurements will be made, with warning levels established at 10%

of the lTower explosive 1imit (LEL). ATl operations will be halted if the LEL
exceeds 20%. Precautions will be taken via continuous monitoring if the LEL

.Is between 10% and 20%.

6.2.1 Subsidence

‘Subsidence is a common problem at the Hanford Site solid waste burial
grounds. Precautions shall be taken to prevent injury to personnel or loss
of equipment for all 1100 Area sites in which large volumes of solid waste
were disposed of (i.e., Horn Rapids landfi11). These precautions include
bridge-supporting of drill rigs, personnel control, and remote sensing or
probing to determine subsidence potential or alternative drilling techniques.

6.2.2 Corrosives

A common hazard to several of the 1100 Area sites, in particular the
battery acid pit (1100-1), is the presence of acids. Although soil has some
natural buffering capacity, acidified soil is expected to continue to be a
hazard to personnel if not handled appropriately and if deep migration has
not occurred. :
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Table 6-2. General Hazards of 1100 Area Sites.
© Waste site
Potential hazard ' ' "t -Radiation '
Horn Rapids | Baitery gcid conta;?g gation All gthers

Methane/ X X X
flammable gas '
Subsidence X X
Corrosives X X X
Heavy metals X X X X
Organics X _ X
Radiation - X
Electrical X X X
Heat stress X X X X
Lighting X X
Noise X X X X b
Sanitation X X “‘.’
People proximity X X X X
Access/egress o X X X
Asbestos X | '
Wind-spread X X X : X A
contamination ' . ' -

PSTBE-3340-6-2

Sulfuric acid can be toxic if inhaled or swallowed; it has a threshoid
1imit value of 1 mg/m3 and can be detected through the use of a colormetric
tube. The most 1ikely exposure route is through direct contact with the
skin. As a precaution, whole body-]eve] uce protect1on, as discussed in
Section 6 3, should be considered.. - o

6.2.3 Heavy Metals

Heavy metals, in the form of particulates, are suspected at most sites.
Precautions will be taken to prevent the excavation and resuspension of these
materials through the use of water m1sts, ‘excavation permits, and resp1ratory
protection.
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6.2.4 Organics

In almost all cases, organics should be assumed to have been disposed of
at all of the 1100 Area waste sites, at i1east in the form of degreasers,
antifreeze, and paint solvents. The most significant public health hazard
associated with these compounds is inhalation of the vapor. The threshold
1imit value of common organics are shown in Table 6-3. Most of these com-
pounds are flammable and are toxic if ingested or inhaled. :

~Table 6-3. Threshold Limit Values for 1100 Area Site Organics.

o . - Threshold limit valuea
Compound . CASb
_ : {mg/m?3) _ {p/m)c

Methyl ethyl ketone | 78933 590 . | 200
Ethyiene glycol 107-21-1 125(C)¢ . 50(C)d{vapor)e
Trichloroethylenef 79-01-6 270 50
1,1,1 Trichloroethane 71-55-6 1,900 350
Acetone :  67-64-1 1,780 750
Toluene  108-88-3 375 100
Methylene chloridef.g _ - 79-09-2 175 50 .
Carbon tetrachloridef.s © 56-23-5 30 5 (skin)h
Tetra'ch!oroethyienef 127-18-4 335 50 -
1,1,2,2 - Tetrachloroethanef |  79-34-5 7 1 (skin)"

2The threshold limit values are time-weighted average concentrations for a normal
8-h workday and a 40-h workweek to which nearly all workers may be repeatedly
exposed, day after day without adverse effect. '

bChemical Abstract System number.

p/m = parts per million. g _ . -

“The (C) indicates ceiling value; concentration should not be exceeded during any
part-of the working exposure. _ _ :

eThe {vapor} notation indicates that substance.may act as a simple asphyxiant.

Suspected or known carcinogen per other sources (NIQSH).

gSuspected human carcinogen (ACGIH).

"The {(skin) notation indicates that cutaneous contamination may be important.

. PST88-3340-6-3

Direct-reading instruments will be used to detect the possible presence
of organics (i.e., photo ionization instruments and organic vapor analyzers).
If Tevels 3 p/m above background in the breathing zone are detected with
general survey instruments, personnel will be prepared to cease operations
and to fall back to the command post, and monitoring will increase in fre-
quency. tvery effort will be made to identify the potentially hazardous
material as quickly as possible. If levels 5 p/m over background in the
breathing zone are detected, personnel will cease operations and fall back to
the command post for further instructions. Levels above background will be
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investigated to identify the potent1a11y hazardous . substance. 'it is further
anticipated that sampling will be conducted for 1norgan1cs and 0rgan1cs in
addition to mon1tor1ng. _

"More soph1st1cated trailer-mounted gas chromatograph/mass spectrometer
equipment may be used to detect organic vapors in the vadose zone (soil-gas
survey) as part of the RI program. Where implemented, the soil-gas survey
also shall serve as an early warning system for personnel working on the
surface.

When it is anticipated that air- -purifying respirators are appropriate
(based on the perceived risk at each site), they will be ready and available
at the job site for all personnel exposed. The level of initial personnel
protection will be dependent on the results of the preliminary assessment
(i.e., soil-gas surveys, etc.) and ongoing site monitoring and sampling. The
detailed type of respiratory protect1on will be specified in each PJSP.

6.2.5 Radiation

The radicactive hazards of the RI phase will be controlled by radiation
work permits. At this time, the only 1100 Area RI site known to have
received radicactive material in any form is the radiation contamination SJte
(1100-5). At present, the 1100-5 site is not considered to be significantly
contaminated, pending further review of documentation and other pertinent
data. However, precautions should be taken whenever in the. general proximity
of any radiation contam1nat1on 51te, eSDEC1a11y where alpha contam1nat1on may
be invoived.

As a general rule, any site known to have been used for disposal of mis-

cellaneous waste will also be considered a possible radiation contamination == .

site. This includes the disposal pits (1100-2-and 1100-3) and the Horn
Rapids landfill. At a minimum, portable detection instrumentation and pro-
tective clothing will be requ1red a]ong with the protective equipment and
stationary sampling devices called for in the radiation work permit. Ground
surveys conducted of all site surfaces have not revealed any indication of

* contamination.

6.2.6 Electrical Hazards

In some cases, overhead or underground electrical hazards may be .
encountered. To minimize these hazards, lockout, temporary rerouting, and
underground excavation permits will be required for all jobs. When drilling
or other large equipment is required, a buffer zone will be established
around all overhead hazards, depend1ng on the apparent power rat1ng of the
line. _

6-6
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6.2.7 Heat Stress

Heat stress will be a hazard common to all 1100 Area RI, especiaiiy when
protective clothing must be worn during the summer. - The following heat-

stress control provisions shall be considered for all 1100 Area RI:.

¢ Solar shielding (tarp/canopy)
e Ear}y day wofk'hours
e Ample cool water and disposable cups

¢ Routine part1a1 dress-down area w1th1n the exclusion zone whenever
possible

e Engineered controls (such as reffigerated vests)

e Rest breaks in accofdance with the American Conference of Govern-
- ment Industrial Hygienists guidelines (ACGIH 87-88) (1987).

In addition, mon{toring of wet bulb globe temperature Tevels will take

place per American Conference of Government Industrial Hygienists guidelines. &

6.2.8 Lighting

A1l field activities are anticipated to be donme during daylight hours
(with the possible exception of drilling, depending.on demand). Adequate
portabie 1ighting will be made available for night drilling activities, and .
Tight-meter surveys will be provided. Lighting will provide at 1east 3 fc at
the drill hole and 2 fc in the exclusion zone.

- 6.2.9 Noise

Noise will .be a common hazard during RI. A noise survey and routine

‘monitoring will be conducted, and adequate hearing protection will be made

available to ail employees {generally when noise exceeds 90 dB for extended.
periods of time). BDuring those times when drill stem casing is being driven,
hearing protection will be required in the exclusion zone. Appropriate
hearing protection warning signs will be provided ocutside the exclusion zone.

6.2.10 Sanitation

| General sanitation in the RI area will be maintained at all times. Good
housekeeping cannot be emphasized enough as continued pcor housekeeplng
invariably Teads to acc1dents.'

Remote areas will be provided with portable toilets and solid waste
receptacles for team member use, Each command center site will also be pro-
vided with fresh potable water (changed out daily), a mechanism for hand
washing, and a mobile personnel chang1ng and shower fac111ty wherever

~possibie.
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' 6.2.11 Asbestos

A11 -0SHA, EPA, and Westinghouse Hanford standards and asbestos require-
ments will be fo]]owed for operations in an asbestos environment. A1l abpro-
priate personnel will be trained either as asbestos workers or as "competent"

. workers as required by the Job.

In general, personnel should be advised that remedial investigation
activities are to avoid disturbance of asbestos as much as possible to mini-
mize the airborne hazard.

6.2.12 Wind-Spread Contamination

Because of the arid ciimate associated with all Hanford Site waste Toca-
tions, precautions must be taken regarding the potential of spreading con- -
tamination by winds. As such, all activities that involve the excavation of
potential wastes may be stopped when wind speeds equal or exceed 15 mi/h.
Where necessary to control dust and the resultant suspension or natural dusts
and contaminants, water mists may be provided;:

At each site, containment will:be the primary approach to contam1nat1onw
control. This will be supplemented by housekeeping and access control. e

6.2.13 Miscellanecus

Because indeterminate amounts of undocumented wastes were disposed of at
some of the 1100 Area sites, the potential physical hazards that may be en-
countered during drilling are numerous. As such, drilling should not be.
allowed in areas known or highly suspected to contaan hazardous waste con-
tainers such as drums or potentially pressurized containers.

In the case of the Horn Rapids landfill, there is evidence of some
unusual disposal practices that should be discussed during pre-job safety
meetings. For example, part of the area was ev1dent1y used for sewage/septic
disposal, which could contain biological hazards in the form of ‘fungus, heavy
metals, and bacteria. "In addition, the area was evidently used for either/or
both c1a551f1ed-waste and tumbleweed burning. These activities could intro-
duce metallic and radionuclide hazards from newspr1nt and nuclide uptake,
respectively.

Other hazards that must be observed and must have protection provided
for are associated with the RI itself. Heavy equipment, utility hoses, pres-
surized air lines, excavations near buried utiTities, and sampiing equipment
represent tripping, pedestrian, and other hazards for which team members must
be alert. Other natural hazards, such as insects and snakes, should also be
discussed at safety and planning meet1ngs. Whenever possible, engineered
fixes should be provided.

6-8
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6.3 PROTECTION STRATEGIES:_

6.3.1 Onsite Control

If radiation is -involved or suspected, the SSO and radiation protection
technologist are responsible for the coordination and control of access to
each 1100 Area RI. A temporary exclusion zone will be established around
each drilling and sampling location. A minimum of 25 ft of distance between
the perimeter of the zone and the sampling/drilling location will be main-
tained based on criteria established by the SSO. Each zone will be marked
with rope or tape and signs to clearly inform the observer of the potential .
hazards involved. The ground surface of the area immediately around the
drill site and/or sampling location, the corridors to the site command post
and the decontamination area, and the escape route will be covered with
material to reduce contamination of personne1 and equipment .if necessary. No
unauthorized personnel and only the minimum essential personne1 will be
allowed inside the exclusion zone.

An onsite command post and staging area, upwind of the exclusion zone,
will be established for each 1100 Area RI site unless an adjacent facility or
building can be used. Other considerations for the post will include
proximity to utilities and access roads and proximity to sampling locations.
Consideration will be given to providing a small command trailer for jobs
that may last several weekso

The command post wiil contain a portab]e air horn that can be used to
alert team members to emergencies. Site-specific procedures will be deve-

Toped regarding the response to this horn (for example, evacuate the area or
return to the command post). :

6.3.2 Respons1b111t1es Related to Safety
and Health Protection

The field team leader will be named in each PJSP and will contro] a11
activities, including the following:

® AT]ocation of resources neceésafy for health and safety programs'
¢ Permit verification and supporting documentation

e Technical advice . |

¢ Daily communications of daily activities with the SSO -

e Conflict resolutaon

* Emergéncy response decision making

e Conduct of all pre-job safety meetings. -

) Stbp work (order).

6-9
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The SSO will be responSibie for.imp]ementa@ionaef.the HASP at- the
1100 Area RI sites. These activities include the following:

e Monitoring of all hazards

e Determination of all protection Tevels and clothing and equipment
- needs {in conjunction with the radiation protection technologist if
radiation is involved) i :

¢ Monitoring personnel job performance related to safety procedures
e Stoppage of work for safety vioiations
e C(Conduct of saféty meetings

e Assistance in the conduct of pre-job safety meetings.

6.3.3 Personnel Protective Equipment

The use of cascade breathing air systems has been standard practice
until the unknown organic can be accurately identified and quantified. The
levels of protection for nonradicactive hazards will vary between Levels "Bi™
"C." and "D," depending on the detection of contaminants. In general,

Level "D," which will be required for all jobs, includes coveralls, substan-
tial footwear (including high-top, leather, steel-toe boots or other mate-
rial), eye protection, hard hat, gloves, rain suit, booties, hearing protec-
tion, and dosimeter (as outlined by the PJSP and checklist).

Where Level "C" is required, the hard hat, safety glasses, and dosimeter
will be supplemented by chemical-resistant/surgical gloves, boots, and &5
clothing (e.g., disposable protective coveralls), and a full-face respirators
fitted with the appropriate filters (a backup escape mask and/or powered air:
purifying respirator may also be required). ‘ o S

It is not expected that Level "A* (i.e., fully encapsulated suit or
"moonsuit") with self-contained breathing apparatus will be required for any
1100 Area RI unless unforeseen situations arise. However, the use of cascade
breathing air systems, with or without protective clothing (usually con-
sidered Level "B"), may be required. '

In instances where both radiation and chemical hazards may be present,
the radiation work permit will take precedence and will include protective
strategies for both radioactive and chemical hazards. For example, organic
materials and radioactive material could both occur in the Horn Rapids land-
fill. Therefore, the appropriate clothing may be a hard hat, chemical-
resistant {or disposable) glaves, boots, clothing, and a full-face respirator
fitted with both high-efficiency particuiate air and organic vapor car-

- tridges. Both types of hazard will be addressed, and a composite protection

scheme will be developed.
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6.3.4 Communications

A two-way radio will be manned at the command center or will be in the
field team leader's possession. Any failure of radio communications will
require evaluation of whether or not an evacuation of the exclusion zone will
be required (given as a series of three 1-s horn blasts). Usual contact
shall be maintained between the team Teader and personnel in the exclusion
area.

Standard hand signals will be used for all activities:

Signal Meaning
Hand gripping throat Out of air, can't breathe
'Gr{p of partner's wrist Leave area immediaté?y
- or both hands around waist
Hands on top of head Need assistance
Thumbs up Okay, affirmative
" Thumbs down No, negative.

6.4 TRAINING REQUIREMENTS

6.4.1 Remedial Investigatfon Perscnnel
Each individual involved in field activities must have 40 h of traxnwng
in hazardous material handling, encompassing the requirements of .
29 CFR 1910.120 and .1200 (OSHA 1985b and 1985a respectively), to 1nc1ude the
following:
e Employee-right-to-know and responsibi]ities
¢ Personal protective equipment (use, care, fitting, etc.)
e Hazard identification |
~® Radiation worker training
e Equipment operation
e Regulatory compliance
o Decontamination procedures:

e Emergency response, self-rescue, first aid

e PJSP participation

6-11
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¢ Safe sampling teéhhiques-

¢ Communications

e Use of sampling/dri111ng4equipment

o Site control and mandgément

¢ Hazardous material haﬁd]ing, storage, and transportation_
e lise of fie1d test equipmenff | |

] Communicatidns.with caéué1 observers.

In add1t1on, each new emp?oyee will be a551gned to a more experienced
employee to learn safety practices on the job. A1l field team participants
will participate in at least 8 h of retraining annually.

6.4. 2 Field Management Personnel

The SSO and the field team leader are respons1bTe for providing deta1Ted
instructions for site-specific procedures, monitoring, equipment operations,
and equipment and personnel decontamination procedures. In addition, they
myst complete the same training as other team members. Note that the decon-
tamination referred to addresses -the cleaning, undressing, etc. necessary to
minimize health hazards as a -partial protection strategy for each RI site.

These field management personnel will receive an additional 8 h of -
training in handling untrained site visitors, access and egress into control;
zones, site management, emergency not1f1cat1ons, 1nstrumentat1on, and other[
topics related to RI. S _ _

A]] field monitoring equipmeht wi11 be ca]ibrated in accordance with the
manufacturers' specifications. Field management personnel will enter all
such data into field log books. S

6.5 SAFETY MEETINGS AND INSPECTIONS‘

Prior to the start of the campaign, a formal pre-job safety meeting will
be held by the project/team Teader and will be attended by all team members.
The HASP will be used as the basis of the PJSP. Both the HASP and the PJSP
will be discussed in detail at this meeting. Verification of attendance with
signatures will be required. Thereafter, "tailgate" safety meetings will be
held at the start of each work day. In addition, on-the-job training will be
provided to new employees through a “buddy;system."

The $SSO and field team leader will make routine inspections of each site

and all equipment to ensure that no new safety hazards exist and to monitor
activities. The frequency of mon1tor1ng/samp1jng conducted will be dependent
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on conditions being experienced and the results of preliminary assessment
data analysis. When warranted; a complete dry run of .each samp11ng activity
will be provided. _

6.6 MEDICAL SURVEILLANCE PROGRAM

6.6.1 Personnel

The names of key personnel who will be at risk during the RI of the
1100 Area sites will be identified in the PJSP. At a minimum, these names
will include the field team leader, the SSO, subcontractor employees the
drilling supervisor, and key sampling personne1

As required by law, personnel who routinely work in or visit an
1100 Area site will be enrolled in a formal medical surveillance program,
including those people that do the following:

e Routinely (i.e., >30 d/yr) use respirators

e Are members of the Hanford Hazardous MateriaI'Résponse Team

e Have been or may be exposed to hazardous materials at or above

prescribed OSHA or DOE exposure limits or action levels.
6.6.2 Personnel Training
A11 personnel actively involved in field activities during 1100 Area RI

will have successfully completed the initial training required by -
29 CFR 1910.120 (24 to 40 h of initial training or equ1va]ent depending on

job hazards) (OSHA 1985b) and will be required to have a minimum of 8 h of
retraining as described in Section 6.4. The SSO, field team leader, and

. members of management and supervision who have d1rect responsibility for -

onsite work will receive an additional 8 h/yr in management training. More
importantly, each job will be prep]anned by a PJSP that will be discussed in
detail prior to job startup and again briefly each day that active f1e1d
investigations take place.

Although the presence of radicactive materials is not anticipated in the
1100 Area, the nature of the work at the Hanford Site is such that the pos-
sibility exists. -Therefore, Hanford radiation worker training will be
required for RI personnel.

A11 personnel who work in specific areas of the Horn Rapids ﬁandfi11
will be trained as asbestos workers if they must handle or come in contact
with the soil samples.

Because some of the 1100 Area sites are within close proximity of the
public and other Hanford Site buildings, special training may be provided re-
garding communications with personnel who may casually observe R] activities.
In some cases, a briefing to adjacent building occupants may be:appropriate
to offset any safety concerns the noninveolved personnel may have.
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6.6.3 Medical Examinations

Prior to working at an 1100 Area RI site, key personnel must have re-
ceived a baseline health assessment under the direction of a licensed physi-
cian, nurse, or occupat1ona] health professional. This assessment will con-
sist of the following reviews, based on written documentation and discussions
of the employee's duties, potent1a1 ‘exposure TeveTS, and protective equipment

to be used:

Persona! and family med1ca1 h1story

) Ex1st1ng hazardous mater1a} exposure prof11e

e Standard blood chem1stry analysis (1nc1ud1ng for i11icit drug
usage)

¢ Review of any-aif—sampling'dat&

¢ Audiometry |

¢ Radiation exposure records

¢ Physician's assessment to determ1ne f1tness for duty.

Whenever questions arise. regarding these reviews, additional 1nformat1on
may be sought through additional personnel interviews. Supplementa] medical
examinations shall also be provided to any employees showing signs of s1ck¢
ness, drug abuse, or extended absences for med1ca1 reasons.

The examining physician will, in turn, provide respective Hanford con- >
tractor management with the results of the examinations and tests, an op1n1sn
regarding the employee's readiness for duty, any medical or work restr:c-,‘&'
tions, and a statement that the employee has been informed of the findings of
the examination. A1l Hanférd Site contractor personnel will receive occupa-
tional health evaluations based on the DOE Site Occupational Health Contrac-
tor (Hanford Environmental Health Foundation' [HEHF]) procedures and protocol.

6.6.4 Medical Records

The SSO will keep a field notebook with all pertinent information
regarding field data related to environmental health information at the site.
Information in the field notebook will include the following, at a minimum:

¢ Dosimetry and time records |

e Air and exposure records

e Any observed or known toxicological risks or other hazards
- Personal cbservations of the Jjob

¢ ‘Approximate work locations
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e Resulis of examinations,_tests, accidents, spills, etc.
o Unusual events
e Other sﬁfety~re1ated information.

Until the use of a more sophisticated medical tracking program becomes
available, these field notebooks shall be the official medical tracking sys-
tem for employees in the field. A system similar to the existing Hanford
Site radicactive worker dosimetry tracking system is strongly recommended to -
be established for chemical and physical agents reTated to RI.

A1l medical records will be maintained in accordance with
29- CFR 1910.120 (OSHA 1985b) and DOE requirements.
6.7 EMERGENCY INFORMATION

6.7.1 General Information

~ In case of an emergency, notification will be made through the "811"
emergency response number. Because the 1100 Area sites are not in the same
emergency response jurisdiction, informing the operator of the location of

~ the problem is important. For example, the Horn Rapids landfill is just

north of the Richland city 1imits; therefore, the Hanford Fire Department/
ambulance and Hanford Patrol would respond to any emergency (depending on the
severity of the emergency, a cooperative response is also possible). Con-
versely, the other 1100 Area RI sites are within the city 1imits; therefore,

.the Richland Fire and Police Departments would be the first fo reSpond. The

dispatcher at the Hanford Fire Department will be notified where work is to
be performed at a site before that work begins. _

- Emergency Te1ephone Numbers are as follows:

Hanford Site emergency response 811
Richland emergency services 911 -
PNL emergency responss 375-2400
Kadlec Medical Center/Emergency 946-4611
Decontamination Facility : >
Poison Control Center 800-542-5842
National Response Center e 800-424-8802
Chemical Transportation Emergency Center . - 800-424-9300
Chemical Emergency Preparedness Program 800-535-0202
hotline (SARA Titls III information)
. Resource, Conservation, and Recovery Act/ - . 800-424-9346
Superfund . hotline :
-‘Toxic Substances Control Act hotline : 202-554-1404
Safe Drinking Water Act 800-426-4791
Westinghouse Hanford Safety--Gordon Meade 373-3948
Westinghouse Hanford Site Safety Officer
--Jim Mohatt 373-5566

PNL Safety--Tom McLaughlin ' 376-0499
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6.7.2 Emergency Procedures 'f; o "_- \~“‘fr ' o

Communications will be maxnta1ned dur1ng a11 onsite field activities by e
two-way radio contact. If an emergency occurs, such as fire or explosion,
all onsite personnel should exit the site in an upwind direction and assemble
in a prede51gnated area. All emergency response actions for each job will be
covered in the tailgate meeting with the PJSP. If an onsite emergency
occurs, the procedures that fo110w shouid take place.

. Upon notification of an 1nJury in the exclusion zone, the emergency
signal of three 1-s horn blasts will be sounded. A1l site person- .
nel witll assemble at the decontamination Tine. If the injured per-
sons cannot walk to the decontamination line,’ they will be removed
to the decontamination line-only if moving them is required to
prevent greater risk from the contaminants than would occur from
moving the individual prior to arrival of emergency personnel. The
decision to move an injured individual will be based on an evalua-
tion of the injury and the contamination hazard. The SSO and the
field team leader shoiild evaluate the nature of the injury and the
extent of decontamination p0531b1e prior to movement of the injured
person to the support area. Appropriate first aid should be initi-
ated, and an ambutlance summoned, if required. - No‘person should .
reenter the exclusion zone until the cause of the injury is deterw
mined and measures are taken to prevent recurrence. -

~e Upon notification of an: 1nJury in any support area, the SSO and the
field team leader will assess -the nature of the injury. If the
cause of .the injury or loss of the injured person does not affect
the performance or safety of site personnel, operat1ons may con-
tinue, with initiation of first aid and summoning of ambulance, if:
required. If the injury increases the risk to others, the emer- &
gency signal of three 1-s:horn blasts will be sounded and all sitef
personnel shall move to the decontamination area for further
instructions. Activities onsite will stop until the added risk (if
any) is evaluated and reduced to an acceptabIe level.

& Upon notification of a fire or exp1os1on onsite, the emergency sig-
nal of three l-s horn blasts will be sounded and all site personnel
will assemble at the decontamination-line. The fire department
will be notified by the SS0 and all personnel will move to a safe
distance from the involved-area. Again, based on the individual
tailgate meetings, a decision to send all personnel 1mmed1ate1y out -
of the exc1u51on area may be an opt1on

s If any worker exper1ences a fa11ure of “protective equ1pment that
affects the protection factor,. that person-and his or her buddy
shall immediately Teave the exclusion zone. Reentry shall not be

“permitted until the equipment has been repaired or replaced or the
conditions leading to the probiem are adequately evaluated and
corrected.

¢ If onsite equipment fails to operate properly, the SS0O and the o

field team leader shall be notified and then determine the effect L
of the failure on oont1nu1ng operations. If the failure affects
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the safety of personnel or preyen{s'cqmpTetion of the work plan
tasks, 211 personnal shall leave the exclusion zone until the
necessary repairs are made.

In the event that an emergency situation prevents exiting the ex-
clusion zone by way of the decontamination area, exit the. exclusion
zone in any direction, preferably upwind.

If an injury to a worker invoives'chemica1 exposure, the following
first aid procedures are to be instituted as soon as possible:

- Eye Exposure. If contaminated solid or liquid gets into the
geyes, wash eyes immediately with an emergency eye wash using
Targe amounts of water and 1ifting the lower and upper 1ids
occasionally {an emergency eye wash station will be provided
in the field). Obtain medical attention immediately.

- Inhalation Exposure. If a person inhales large amounts of
organic vapor, that person should be moved to fresh air at
once. If breathing has stopped, perform artificial respira-
tion. If breathing and heart have both stopped, perform
cardaopu1menary resuscitation (CPR). Obtain medical attention

' nnmd1ate11 Keep the person warm and at rest until medical
help arrives.

- Skin Exposure. If contaminated solids or liguids get on the
skin, prompt1y use the deluge water unit, then wash contami-
nated skin using soap or mild detergent and water. If solids
or Tiquids penetrate through the protective clothing, remove
the clothing immediately and wash the skin using soap or mild
detergent and water. Obtain medical attention immediately if
symptoms warrant. '

- Ingestion. If contaminated solid or 1iquid has been swal-
lowed, immediately obtain medical attention and call the
Poison Control Center. In these situations, if 811 is not
notified, the person should be taken to the nearest first aid
station,

e Although radiological exposures are not anticipated in the

1100-EM-~1 operable 1imit, the nature of work at the Hanford Site is
such that the possibility exists. If any form of radicactive con-
tamination of either personnel or eguipment is detected or sus--
pected by the radiation protection technologist, SSO, field team
leader, or the affected individual, then appropriate decontamina-
tion procedures and immediate first aid, if necessary, will be
administered by .a trained radiation protection techno]og1st. As a
precautionary measure, the radiological action and warning levels
will be detailed in each separate PJSP issued for each individual
site, _
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6.8 NEEDED DOCUMENTS

The PJSP provides spec1f1c safety procedures and requ1rements for each
activity at each RI site. These are developed on an individual basis and
will be available at the work site. These documents will address, at a
minimum, the following: - o

Site~ and activity-specific.health and safety issues
Standard operating procedureé" |

Personnel requirements

Standards on proteétive equipment and risk mitigation

Site-specific limits, warning.levels, instrument requirements, and
measurement frequency for air and exposure monitoring

Routine and emergency decontamination procedures

Site-specific emergéncy proceduresa =

Safe work practices that can be’ generally applied to all RIs are the

following.

*

Hard hats, safety glasses, and steel-toe boots will be worn when
inside the exclusion zone. -

Eating, dr1nk1ng, chewing gum or tobacco or smoking will be
prohibited 1n the exc1us1on .zone. : o
No facial hair that Interferes with face-to-mask seal of respira- &
tors or self-contained breathing apparatus will be allowed.

No contact lenses will be worn.

Personnel shall avoid direct contact with contaminated materials
uniess necessary for samp]e collection or required observation.
Remote handiing of cas1ng, auger flights, etc., w111 be practiced
whenever practical. o

Personnel not involved in operat1on of the cable-tool dr11] r1g or
monitoring activities shall remain a safe distance from the rig as
indicated by the f1e]d team 1eader.

Fol]ow1ng decontam1nat1on or whenever leaving the exclusion zone,
personnel should wash face and hands thoroughly.

At the end of each'work day or each job, disposable clothing shall

be removed and placed in drums or plastic-lined "rad" boxes.
Clothing that can be cleaned shall be sent to the Hanford Laundry.
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Individuals are expected to thoroughly shower as soon as possible
after leaving the job site if directed to do so by the radiation
protection technologist, site safety officer, or field team leader.

Personnel shail use the "buddy system“ at all times while operating
in the exclusion zone.

Personnel shall maintain a high level of awareness of the limita-
tions in mobility and dexterity, and of the visual impairment
inherent in the use of Level "B" and Level "C" personal protection
equipment.

A1l drilling operations personnel will be aware of the position of
every person in regard to rotating equipment, cat heads, U-joints,
etc., and will be extremely careful when assembling, 1ifting, and

carrying auger flights or drill pipe to aveid pinch point injuries
and collisions.

Tools and equipment will be kept off the ground whenever possible
to avoid tripping hazards and the spread of contamination.

The "buddy system" will be used for all manual 1ifting.

A1l team personnel are required to attend a pre-job safety meeting
prior to the start of the campaign.

A mandatory "tailgate" meeting will be conducted prior to each
hole-drilling operation.

A1l work operations onsite shall cease at sunset, unless the entire
control zone is adequately illuminated with artificial lighting.
A new tour (shift) will man the rig after completion of each shift.

Requirements of general regulations and practices for radiation
work shall be followed for all work involving radioactive materials
or radicactive contamination.

Team members will attempt to minimize truck tire disturbance of all
stabilized sites.

If safety concerns arise during the course of the field study that
are not satisfactorily addressed by this safety plan or the subse-
quent pre-job safety plan, work will be stopped until the site
safety officer and the field team leader evaluate and resolve the
concerns. Employees are encouraged to bring up any safety concerns
to the site safety officer or field team leader.

Under most circumstances, crews working on a hazardous wasie site
will work no longer than an 8-h shift.
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7.0 FEASIBILITY STUDY PLAN

This section describes the process by which the FS is conducted to iden-
tify and evaluate remedial alternatives for an individual location within the
1100-EM-1 operable unit. The identification of appropriate remedial
responses can be divided into three phases. In Phase 1, the RI findings on
the nature and extent of contamination are used to perform a baseline risk
assessment. This risk assessment is used to evaluate the impacts of a no-
action alternative. During the FS, additional ARARs and to-be-considered
(TBC) requirements . to those listed in the RI are defined and evaluated to
determine what additional technology-related ARARs should be addressed with
respect to their implementation. If risks are not identified in baseline no-
action assessment, then further analyses will not be performed. If potential
adverse risks are identified, the FS will proceed with identification of
treatment technologies and formufatwon of remedial alternatives. In Phase 2
of the FS, remedial alternatives are screened to eliminate those that are
1nappropr1ate. A detailed evaluation and comparatxve analysis of the alter-
natives passing the screening phase is conducted in Phasa 3. These analyses
provide the basis for selection of the remedial alternative during the ROD
process.

In the Phase 1 FS, remedial alternatives are developed by identifying
potentially appropriate medium-specific general response actions, remedial .
technologies within each general response action category, and .a representa-
tive process option for each technology. Alternatives, which encompass a
range of appropriate waste management options, are then assembled by com-
bining remedial technologies to create potential remed1es for each waste
location within the operable unit.

Alternatives are screened in the Phase 2 FS to narrow the 1ist of poten-
tial remedies that will be evaluated in further detail. The screening
procedure is designed to ensure that the most promising alternatives are
retained and that a range of waste management options--to the extent

- practicable--is preserved.

The a1ternatives that pass the screening phase are analyzed in detail
and compared during the Phase 3 FS. Comparisons conducted during the third
phase provide the basis for selection of an appropriate remedy by project
decision-makers during the subseguent ROD process. -

The FS for the 1100-EM-1 operable unit will be conducted concurrently
with the RI in an interactive manner. The resulis of the RI will provide
information needed to evaluate remedial alternatives in the FS, and the
results of the initial phases of the FS will, in turn, provide focus and
define data needs for the RI. In addition, the first two phases of the
1100-EM-1 FS will be performed as a single task, so that the alternatives
screening process is 1n1t1ated immediately after the alternatives are
developed. _ _ _
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Before remedial a]ternatlves deve]opment remed1a1 action objectives are
defined, formulated on promuigated-environmental regulatory regquirements and
an analysis of the specific environmental risks posed by contaminant release.
This is an iterative process that is begun during RI/FS scoping and continues
throughout the project. Section 7.1 presents a preliminary evaluation of
cleanup obJect1ves and requ1rements for the 1100 EM-1 operab1e unit.

7.1 CLEANUP OBJECTIVES AND REQUIREMENTS -

To identify appropriate potential remedial technologies, remedial action
goals must be defined. Federal, State, and Tocal reguiations.and guidelines
are important factors in the determ1nat1on of remediation goals. According
to the CERCLA, 1egal1y applicable or relevant .and appropriate requirements
must be cons1dered ‘in selecting waste cleanup remedies. These include
Federal and State environmental standards, criteria, requirements, limita-
tions, statutes, and regu]at1ons. This section of the FS plan provides a
brief, preliminary overview of proposed ARARs that will serve as the basis
for deve1op1ng specific RA objectives,  These objectives will in turn be used
to identify appropriate potent1a1 remed1al alternatives for the 1100-EM-1
operable unit. _

Regu]atory requirements, standards and guidance are important to con-_
sider in assessing the acceptab111ty of’a remedial alternative at a particu-
lar site. These requirements serve to guide project engineers in terms of
the level of cleanup and technology performance required and may make obvious
the advantage of one remedial techriology over another. An understanding of
potential ARARs can also help determine data collection and site character1~
zation needs and direct the sampling and evaluation programs for a site. '
Identifying data collection needs and restrictions on remedial technology
options streamlines the processes for s1te character1zatlon and remedy
screen1ng/se?ect1on -

Regulation—dr1ven requirements are only one of a variety of important
factors that need to be considered in the full cleanup process. Some of the
regulatory requirements that need to be cons1dered throughout the FS process
include the f0710w1ng' _

. Identification of potent1a1 ARARs ‘and T8C regulatory guidance

e Development of contam1nant spec1f1c cleanup goals where ARARs do
not exist

¢ Definition and deve]opmént of“RA objectives

e Identification of site-specific locations subject to remediation in
accordance with the RA obJect1ves. '

The following sections of the feasxb111ty ‘study plan present & brief discus-
sion of these four requirements. The identification of ARARs and the devel-
opment of regulatory guidance for technology screening and remediation is an
interactive and jterative process. The following material is intended to
describe the concepts and provide a start1ng point for that process for the
1100-EM-1 operable unit.
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7.1.1 Preliminary Identification of Applicable or
Relevant and Appropriate Requirements

The EPA's Interim Guidance on Compliance with Applicable or Relevant and
Appropriate Requirements (EPA 1987c) describes the following three types or
classifications of ARARs:

¢ Chemical-specific requirements that set health or risk-based con-

~ centration 1imits or ranges in various environmental media for
specific hazardous substances, pollutants, or contaminants. Exam-
ples include maximum contaminant levels under the Safe Drinking
Water Act of 1974 and national ambient air quality standards under
the Clean Air Act of 1977 Lo

e Action-specific requirements that set controls or restrictions on
particular kinds of activities related to management of hazardous
substances, pollutants, or contaminants. Examples include RCRA
regulations for closure of hazardous waste storage or disposal
facilities, and Clean Water Act of 1977 pretreatment standards for
discharge to publiicly owned treatment works

¢ Llocation-specific requirements that set restrictions on activities
with regard to.the characteristics of a site or its surrounding
environment. £xamples include Federal and State siting laws for
hazardous waste facilities. :

_ The EPA interim guidance also states that standards or reguirements con-
tained in nonpromulgated advisories or guidance documents issued by Federal
ar ‘State governments or agencies do not have the status of ARARs. However,
they may be considered or used as reference criteria in determining the
necessary level of cleanup for protection of public healith or the environ-

ment, and are referred to as "to be considered” (TBC). When no ARARs exist

or existing ARARs are not sufficient to be protective, health advisory levels
such as reference doses or carcinogenic potency factors should be identified
to ensure protectiveness of a remedy, or alternative criteria for cleanup may
be developed as described in Secticn 7.1.2 of this work plan.

The broad array of potential chemical-specific ARARs for the 1100-EM-1

operable unit are identified in Tables 7-1 and 7-2. Explanatory notes for

the material presented in these tables are contained in footnotes to the
tables. Additional guidance values that may be relevant to identifying
remediation alternatives (TBCs) are also included in the tables. The TBCs
have been included to provide information for developing RA objectives when
no actual ARARs exist for & particular contaminant. The columns for EPA
drinking water health advisories and toxicity data on Table 7-1, for example,
fall under this description. Action- and Tocation-specific potential ARARs
have not yet been developed as part of this work plan. Action-specific ARARs
are generally specific to technologies or technology types; thus, they should
be developed after initial technology screening during the Phase 1 FS.
Location-specific ARARs, such as those under cultural resource and wildlife

protection statutes,_must also be developed.
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Table 7-1. Potential Applicable or Relevant and Appropriate Requirements and Other
Guidance. (sheet 1 of 4) : ; _

Federal and Stateb Toxicity datad EPA drinking water heaith advisarieshd B _RCRP-I:T“\;V&?;\;H[‘S:,E "
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Table 7-1. Potential Applicable or Relevant and Appropriate Requirements and
Other Guidance. (Sheet 2 of 4) '

CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act.
. EP = Extraction procedure. . . ’ '
EPA = U.S.Environrmental Protection Agency.

MCL = Maximum contaminantievel.
MCLG = Maximum contaminant level goal.

RCRA = Resource Conservation and Recovery Act.
- RfD = Reference dose.

RSD = Risk specificdose.

SMCL = Secondarymaximum contaminant level.
TSCA = Toxic Substances Control Act.

WAC = Washington Administrative Code.

aThis calumn outlines the standards identified under the Clean Air Act of 1977 and im plementing regulations (EPA 1981,
1982). The basic purpose of the Clean Air Act is to “protect and enhance the quality of the Nation's air resources so asto
promote the public heaith and welfare and the productive capacity of its population.” Itsimplementing regulations are
found in EPA regulationis (1981, 1982). The State standards are available in the Washington Administrative Code {Ecology
1972} and General Regulation 80-7 of the Benton-Franklin-Walla Walla Counties Air Pollution Control Authority (1980). These
regulations contain no numerical standards for and of the listed constituents in the 1100-EM-1 operable unit.

Mercury - The mercury standards from 40-CFR 61.52(a) and (b} (EPA1982) present standards for emissions tothe
atmosphere from (1) mercury ore processing facilities and mercury cell chlar-alkali plants and (2} sludge incineration or sludge
drying plants, respectively. For either of these types of plants, mercury emissions shall not exceed the given numerical
standard in any 24-h period. . - . .

“ Arsenic - The arsenic standards given in 40 CFR 61.162(a} and (b} (EPA 1982) are specific to uncontroiled emissions-from
glass-melting furnaces. These uncontrolled arsenic emissions must be less than the given numerical standard.during any 1 yr.

Lead -- The lead standard is from 40 CFR 50.12 (EPA 1981). The pollutant is measured by a maximum arithmeticmean ..
averaged over a calendar quarter. _ .

Benzene - The benzene standard given in 40 CFR 61.110 (EPA 1982} is specific to benzene leaks from pumps, compressors,
pressure-relief devices, sampling connections, systems, open-ended valves or lines, valves, flanges and otherconnectors,
product accuinulator vessels, and control devices or systems. Standards and repair time frames relating to failure of seals,
valves, and other leak control systems are available in the regulations for each piece of equipment listed above. As such, these
standards and requirements have no ready apphicability to the source of benzene in the 110C Area operable unit.

bFederal and State drinking water standards: MCLs, MCLGs, and SMCLs. The purpose of the Safe Drinking Water Act of
1974 and its 1986 amendments is to protect public health by protecting drinkingwater sources. The Federalimplementing
requlations for the-Act include the National Primary and Secondary Drinking Water Regulations in 40°CFR 141 and 143 (EPA

-1986a and 1987e, respectively). The State of Washington is authorized to administer the public water supply regulations set

forth under the Act. These State implementing regulations are found in WAC 248-54, (Ecology 1983).

The primary drinking water standards are set in two stages for each contaminant: a maximum ¢ontaminant ievel goal
(MCLG), which is the level at which no adverse heaith-based effects would arise with.a margin of safety, and a maximum-
contaminant level (MCL), which sets enforceable levels as close to the MCLG as is feasible, taking cost, lab capability, and other
factors into account. These standards are set nationally and are enfarced principally by the states. The secondary maximum
contaminant levels (SMCL) are given for contaminants that may adversely affect the odor or appearance of water and serve as
guidelines to the states {as such, they are not enforceablg). : o

The MCL and SMCL, values fo'_r the selected constituents in the table are the same in both the Federal and State regula-
tions, while the MCLGs are strictly Federal guides. The MCL for nitrate is for measuring nitrate as nitrogen.

<The basic purpose of the Comprehensive Environmental Response, Compensation. and Liability Act'of 1980 (CERCLA) is
o provide funding and enforcement authority both for responding to releases of hazardous substances to the environment -
and for cleaning up abandoned or inactive waste sites (i.e., spills, discharges, etc.). Theimplementing regulations for this Act
are found in 40 CFR 300 and 302 (EPA 1985f and 19852, respectively). in EPA (19852} Table 302.4, thereis a list of CERCLA-
defined hazardous substances and their reportable quantities: The presence of these substances in quantities equaltoor
greater than their reportable quantities requires notification to the National Response Center and subsequentremoval,
remediation, or both. ' ' o

dEPA(1987H. : . ' :

2RED = reference dose, an estimate of a daily exposure to the human population {including sensitive subgroups) thatis -
likely to be without an appreciable risk of defeterious effects during a lifetinte. Soil ingestion assumés an intake rate 0f0.2 g/d
for a 70-kg adult; water ingestion assumes an intake rate of 2 L/d for 8 70-kg aduit. : '

fRSD = risk specific dose corresponding to excess lifetime cancer risks of 108 for Class A and B carcinogens or 10-5 for
Class € carcincgeris. Soil ingestion assumes an intake raté of 0.2 g/d Tor 2.70-kg adult; water ingestion assumes an intake rate
of 2 Lid for a 70-kg aduit; air inhalation assumes an intake of 20 m3/d for a 70-kg acult: '
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Table 7-1. Potential AppliCab]e or Relevant and Appropriate Requirements and
Other Guidarice. - (Sheet 3 of 4)

gToxic Substances Control Act of 1976 (TSCA)--PCB Cleanup Paolicy. The purpose of the Act is to identify and evaluate
potential hazards from chemicai substances and to regulate the production, use, distribution, and disposal of these sub-
stances. Implementing regulations for this Act include Polychiorinated Biphenyls (PCBs) Manufacturing, Processing, .
Distribution in Commerce, and Use Prohibitions {(EPA 1384). Subpart G is entitied “PCB Spill Cleanup Policy” (hereafter
referred to as “Policy” ) and was originally published as a-policy rule. The Policy establishes measures that EPA cons:ders tobe
adequate for the cleanup of PCB contamination from activities regulated under the TSCA.

The scope of this Policy states that .. spills which occutred before the effective date of this policy [July 1, 19871 aretobe
decontaminated to requirements established at the discretion. of EPA, usuaily through its regional-offices” {EPA 1984). This
section excludes spills directly into surface waters, drinking waters, sewers, grazing lands, and vegetable gardens from
application of final numerical cleanup standards. For ail other spills, EPA generaity expects the final cleanup standards
cantained in the Policy to apply. Depending on the circumstances of a spill, EPA retains the flexibility {0 require or allow
different or more stringent cleanup requirements because of sn:e-spemfzc considerations such as the following:

¢ Additional routes of exposure
& Factors that may mitigate expaosures and risk or make cleanup to the standards impractlca bla (EPA 1984).
The EPA will apply this flexibility |fthe responSIble party demonstrates that compliance tc the cleanup| tevel i is clearl
unwarranted because of the following: . .
® Risk-mitigating factors
® Impracticability at a particular site
[ Slte—spemflc characteristics that make the costs of cleanup prohlbltwe {EPA 1984).

Section 761.125, (EPA 1984), which containsthe requiréménts for PCB spill cleanup; is divided into two parts:

requirements for cieanup of spills involving less than 1 1b of PCBs by weight and requirements for cleanup of spills involving y; :

1 1b or more-of PCBs by weight. Discussions of both are presented below . : o

Spills Involving Less Than One Pound of PCBs by Weight - For spills mvolvmg Iessthan 1 Ib of PCBs, alI solld surfaces
{metals, glass, wood, asphait, etc.) must be double washed/rinsed and all soil must be excavated within the spill area
(i.e., visible traces of soil and a buffer of one lateral foot around the visible traces). The ground mustbe restored to its original
configuration by back-filling with ciean soil (i.e., containing less than 1 p/m of PCBs}. A double wash/rinse involves cleansing
soli] surfaces two times with an appropriate solvent or other matenai inwhich the PCBs are at least 5% soluble {by weight).

Spills involving One Pound or More of PCBs by Werght - Decontammataon requirements for these spills are dependent
on the following two types of areas: -

® Restricted. Access Areas. Areas other than electrical substatnons that are atleast 0.1 km from a residential/
commercial area and limited by man-made barriers {e.g., fences and walls) or substantiaily limited by naturally .
_ oceyrring barrierssuch as mountains, ¢liffs; or rough terrain. (40 CFR 761.123) (EPA 1984},

" & Nonrestricted Access Areas. Areas other than'restricted access, outdoor electrical substations, and other restrict
access areas. These areas include residentialfcommerciai areas.as well as unrestricted access rural areas (argas ofi”
low-density development and population.wheére access is uncontrolled by either man-made barriers or natu rally’
occurring barriers) (40 CFR761.123) (EPA 1984)..

Cleanup requirements for these two types of areasare avallable for various surfaces and soil with only those standards
for soif being given here.

For restricted access areas, soil that is contammated by a Spl" =nvolvmg 1 Ib or more of PCBs must be cleaned to 25 p/m of
PCBs by weight {40 CFR 761.125(c){3}{(v)] (EPA 1984).

For nonrestricted access areas, s0il that is contaminated by a spill involving 1 lb or more of PCBs m ust be cleaned to 10 p/m
of PCBs by weight provided that the soil is excavated to a minimum depthof 10 in. The excavated soil must be replaced with
clean soil {i.e., containing lass than 1 p/m of PCBs) and the spill site wnll be restored (e g., reptacement of turf)

{40 CFR 761. 125(c)(4)(v)] (EPA 1984). -

hThese data are guidance mateflal fou ndin the EPA gwdance document (EPA 1986h). As such, they cannot be ARARS,
but may be relevant,

IEPA Drinking Water Health Advisories. ln the Superfund Manual EPA provides gmdanc ¢ in theform of non regulatory
health adviseries for various chemicals found in drinking water. This guidance presents health advisories that are based on
the concentratians of contaminants in drinking water at which no adverse effects to human heaith would be expectec to
oceur. A margin of safety is factored in to protect sensitive members of the population such as infants. Because the data are
from guidance material, they cannot produce potentiai ARARs due to the definition of ARAR in |nterim Guidance on
Compliance with Applicable or Relevant and Appropriate Regquirements, (EPa 1987¢). However, the data may be considered
t0 be necessary in ensuring protectivénass and may be appropriate for use:in specific alternatives.

COne-Day and Ten-Day Health Advisories -- The quant:tfes in both of these categories ara caiculated for a TD-kg child {a
one-year oid infant) assumed to drink 1 L of water perday. - .

Longer-Term Health Advisories (Several Months to Several Years of Exposure) - The quantities in this category are
calculated for both a 10-kg child and a 70-kg aduit assumed to drink 1 Land 2 L of water per day, respectively.

Lifetime Health Advisories — The quantities in this category are calculated for a 70-kg aduit assumed to drink 2 L of water
perday.

PSTEE-3340-7-1
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Table 7-1. Potential Applicable or Relevant and Appropriate Requ1rements and
Other Guidance. (Sheet 4 of 4) _

Reference Concentration for Potential Carcinogen - The quantities in this category, if found in drinking water, are to be
associated with a projected upper 95% confidence limit excess lifetime cancer risk of 106. Comparing these values to actual
concentrations indrinking water can provide an indication of the magnltude of potential carcinogenic risk.

IToxicity, EP Toxicity, and Concentration Limits in Groundwater (RCRA and WAC). The Resource Conservation and
Recovery Act of 1976 {RCRA) requlates the management of hazardous waste from generation to disposal. With the exception
ofthe 1984 amendments ta RCRA {Hazardous and Solid Waste Amendments of 1984), authority to implement RCRA has been
delegated ta the State of Washington. The State of Washington Hazardous Waste Management Act {1976) and its
implementing regulations (Ecology 1987a) set forth the State requirements for regulating hazardous waste.

Tox:crty Column. This column presents categories representing the toxicity of each identified chemical constituent. The
categories, in descending order of toxicity, are X, A, B, C, and D. The quantitative difference between each category is a factor
of 10 (2.9., Xis 10 times more toxic than A, and 100 more than 8. Ais 10 times more toxicthan B, gte.). The toxicities, when
used in conjunction with the weight percent of each toxic constituent present in a waste mixture, can be used to calculate the
equivalent concentration and determine if the waste mixture will be designated as a dangerous or extremely hazardous waste
{WAC 173-303-084) (Ecology 1987a). The procedures used to calculate equivalent concentrations and to designate a waste are
available in WAC 173-303-3903 (Ecology 1987a). Toxicity classifications for some constituents are found in the fourth column
of the discarded chemical products list in Ecology {(1987a). In addition, the requirements of RCRA (19786) specify that the
constituents in mixtures must also be checked against the toxicities given in column 7 of Table 302.4 of EPA (1985a) and those
given in the National Institute for Occupational Safety and Health (NIOSH) Reqistry of Toxic Efects of Chemical Substances
[WAC 173-303-084 (2)] (Ecology 1987a). The toxicity of ethylene glycol was obtained from data in the NIOSH Registry. The
toxicities of the other constituents in the column were taken fram Tabie 302.4 of EPA (1985a). Trichioroethane was assignad

. to toxicity category “X™ because trichloroethane is assumed to be a mixture of 1,1,1 trickloroethane {toxicity C} and

1432 trichloroethane {toxicity X). For situations in which insufficient mformatlon on constituents has been provided, the more
stringent toxicity assignment is used.

After a waste has been designated as nenhazardous, dangerous or extremely hazardous, disposal options can be
evaluated. For example, some disposal methods will not be allowed for extremely hazardous waste. As of February 5, 1988,
new tand disposal restrictions (Ecology 1987a) became effective that prohibit land disposal of various classes of waste.

In addition to toxicity, wastes and waste mixtures can be designated as dangerous or extremnely hazardous based on:
how the waste was discarded (WAC 173-303-081), the sources of the waste (WAC 173-303-082}, persistence and carcinogenic
properties (WAC 173-303-084), characteristics of the waste {(WAC 171-303-090), and dangerous waste criteria’

(WAC 173-303-101, 102, 103} (ali Ecology 1987a), For exampie, a waste is considered persistent and dangerous if more than
100 kg are present and the total organic halogen concentration exceeds 0. 01% by weight.

" EP Toxicity Column-The values presented in this column are avaitable in the EP Toxicity List in WAC 173-303-090 (Ecoiogy
1987a). The values apply to the liquid extract of a waste and notto the actuai waste andresultin the desagnatmn of a waste
asadangerous or extremely hazardous.

Concentration in Groundwater Column—This column presénts concentration limits for constituents that must not be
exceeded in the groundwater underlying a hazardous waste management area.

kKThese are proposed MCLGs that have not yet been finalized (EPA 1985e).

These standards are formercury ore processing faci lities and mercury celi chlor-atkali plants, and siudge mcmeratton or
sludge drying plants, respactively,

mThese standards are for uncontrolled emissions from exrstmg and new glass melting furnaces, respectively, and are in
units of megagrams pet year.

aThe 1- and 10-d hea'th advisories for nitrate are given for both a 4-kg newborn and a 10-kg infant.

: PST88-3340-7.1
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Table 7-2. Potential Applicable or Relevant and Appropriate Reauirements for
Selected Radionuclides in the 1100 Area Operable Unit. _ o

10 CFR 20 { NRC 1979) emission limit concentrations in |- ¢ oviranmental radiati ;
CERCLAA Federal and air and water above natural backgroundd nviranmed ;md'é ‘onprotection St.andards for
Reportable reportable | StateBdrinking Federal air quality standardst _ radioactive wasts disposal
guantities quaﬁtities (cy | water standards Air {pCifmL) Water (pCi/mL) - - -
. {pcir) Soluble insoluble Soluble - | tnsoluble A0 CFR19Y 40CFR193
Gross alpha - is - " et - - - . : - o -
Gross beta - <509 ) ) - - - - - ) ) -
Gross gamma - - ' ] ' e - - - _ . R E
Americium-241 10.0 - 1) ~ ] 2k |oaxignae | a0t | 3 tose ) 100 Cifunit of waste® - .
Cesium-137 001 - m 2x109@ { 5xi009 | 2x105@ | ax105@ 1000 Cifunit of wastee - "
Dose equivalents - 4 mremlye® Whole body: 25 mram/yr [ - i Whaole bady: 25 mrem/yr 25 mremh
Critical organ; 75 mramlyr . . Critical organ: 75 mrem/yr . i
- Alternate Standairds ' Alternate Standards
. - Continuous exposure: 100 mrem/yr ’ S Continuous exposure: 100 mrem/yf :
- |- Noncontinuous exposure: 500 mrem/yr . , {: ‘Noncontinuous exposure: 500 miemiye
0 . - : - @) .

- AComprehensive Environmental Response, Compensation, and Liabilitgﬁct_of 1980 {CERCLA) radionutlide reportable quantities: The re*ponable c‘uantity.fo; vadionuclides was originallyset at 1 Ib. The
s L3S Enviroimental Protectien-Agen‘cy* EPA) recognized that thisreportable qiantity may not be-appropriate because smaller quantities.ofradionudides may present asubstantial threat {0 public health, welfare, . .-
~-orthe enviranment. Ava result;EPA propased afule ddjusting the reportatile quantities Tor radionuclides in terms.of curies rather than:pounds {52 FR 8172;March 16;1987.{EPA:1987bl).. The proposed reportable -

-+ guantitiesfor Wamand W Csare set 4t 001 Crand 10 O, respectively. : : - .

* - -bFederal and State D'rinkihg Water Standards--Radionuclide maximum contaminant levels (MCL). The Federal and State regulations under the:Safe Drinking Water Act set forth radionuclide MCLs in . i
© 40 CFR 141.15-141.16 (EPA:1986a) and WAC 248-54-175{8) (Ecology 1983), respectively: The Federal regulations specify radionuclide MCLs for.community water.systems as faliows: : . ' St

& The MCL for combined 2%6Ra and 228Ra i 5 pCi/L. . :

8. The MCLfor gross alpha.particle activity (including 226Ra but excluding radon and uranium) is 15 pCilL. . : L . :

s ..The averageannual concentration of beta particle and photon radioactivity from man-made radionuclides in drinking water shall-not produce an annual dose equivalent 1o the total baody or any internal
organ greater than 4 mrem/syr. ’ o ) . . .

* Exceptfor tritium and %951, the concentration-of man-made radionuclides causing 4 mrem total hady or organ dose equivalent shall be caleulated on the basis of & 2-U/d drinking water intake. If two or
more radionudiides are present, the sum of their annual dose equivalent to the total body or to any argan shall not exceed 4 mremsyr,

For tritium and 2054, the average annual concentrations assumed to produce a total body or organ dose of & mre_m'.!yr are 20,000 pCi/L and 8 pCill, respectively.

The State MCL. for combined 226Ra and 228Ra is the same as the Federal MCL; however, the State also sets an MCL for 226Ra alone {3 pCifl) and excludes only uranium from the MCL for gross alpha activit
{15 pCifL). The 4-mrem/yr limit onwhich the MCL for beta and gamma activity is based is the same as the Federal limit. However, the State requlations state that compliance with this limit may be assumeryii the -
average annual concentrations for gross beta activity, tritium, and 905r are less than 50 pCifL, 20,000 pCifL, and 8 pCiL, respectively. If both tritium and 995r are present, the sum of their annuardose equivalents to
bong marrow may not exceed 4 mrem/yr. . . .

Federal Air Quality Standards--Air Standards for Radionuclides. The EPA's National Emission Standards for Hazardous Air Pollutants (40 CFR 613 (EPA 1982} include, in Subpart H, a standard for air emissions at
U.5. Department of Enecgy (DOE) facilities. {The Subpart does not apply to facilities regulated under 40 CFR 120, 191, or 192 [EPA 1977, 1985h, 1983]) . The State of Washington has an emission standard in
WAC 173-480-070 {Ecology 1988). Each standard limits the atr émission of radionuclides to thase amounts that cause a dose equivalent of 25 mrem.yr to the wholg bady 6r 75 mrem/yr to the critical organ of any
member of the public (40 CFR-61.92; WAC 173-480-040) (EPA 1982; Ecology 1986). Doses due to 220Rn, 222Rn, and their respactive decay praducts are excluded from these limits,

To determine compliance with these standards, emissions shall be determined and dose equivalents shall be calculated using samptin%rr_ucadqres and dose conversion models that are approved by the EPA and
the Wachington Department of Sacial and Health Services. Compliance will be determined by calculating the dose to members of the public at the point of maximum annual air concentration in an unrestricted
area where any member of the public may be {WAC 173-480-070) (Ecology 1986) or where any member of the public resides or abides (40 CFR 61.93) (EPA 1982).

- if a facility exceeds the above values, DOE may apply for an alternate emission standard under the Fedaral ragulations. The EPA will establish an appropriate emission standard that will ensure that no member
of the publicbeing exposed to emissions from the facility will receive a continuous exposure of more than 100-mrem/yr effective dose equivalent and a noncontinuous exposure of more than S00-mremiyr
effactive dose equivalent from all sourcas, excluding natural background and medical p{ocedures (_40 CFR 61.97) {EPA 1982). o

Because the radionuclide emission limitis given in the form of a population dose limit, a specific emission limit cannot bie derived for each constituent of a radicactive material that contains more than one
radinisotope. Instead, performance and risk assessments must be conducted to determing' whether currant or future emissions of the constituents present at the site in question will result in a total effective dose

equivalent that exceeds the regulatary limits. PSTHE-3340-1-2

1 A3y °£2-88 Td/300

68/10/50



7

4

DOE/RL 88-23, REV. 1
05/01/89

Table 7-2. Potential Apphcable or Relevant and Appropriate Requirements for
Selected Radionuclides in the 1100 Area Operable Unit. (Sheet 2 of 3)

410 CFR 20 (NRC 1979)-Concentrations in Air and Water Above Natyral Background. The U.S. Nuclear Regulatory.
Commission {NRC} regulations in 10 CFR'20 (NRC 1979} establish radiation protection standards for activities licensed by the
NRC. The usé of radioactive material not licensed by the NRC is not subject to these regulations; however, these reguia'ﬂons
provide the only specific requlatory specification of emission limits for alf radionuclides.

The regulatlons in 10 CFR 20.106 (NRC 1979) state that a licensee shall not possess, use, or transfer licensed materiai so as
to release to an unrestricted area radioactive material in concentrations that exceed the limits in Appendix B, Table il of
10 CFR 20 NRC {1979}. The limits apply at the boundary of the restricted area.

Concentrations in Air and Water Above Natural
Background for Selected Radioisotopes (uCi/mL)

Radioisotope Air Water
21Am Soluble -~ 20x10-13 40x106
Insoluble 4.0%x 102 . 3.0%x105
3¢y Saluble 2.0x109 20x103
insoluble - 5.0x 10770 4.0 x 105

For mixtures of radionuclides in which the identities and concentrations of all constituents are known, the concentration
must be limited so that the sum of the ratios of each concentrationto its corresponding limit does not exceed unity. |f either
the identity or concentration of any radionuciide in the mixture is not known, the limiting values are 2.0.x 1014 uCi/mL for air
and 3.0 x 108 uCi/mL for water. Otherrules are provided for cases in which some, but not ali, of the constituent identities and
concentrations are known. (COncentratlon {imits are also specified for restricted areas to control occupationat doses.)

eEnvironmental Radiation Protection Standards for Radioactive Waste Management and Disposal. The EPA regulations
in 40 CFR 191 (EPA 1985b) contain environmental radiation protection standards for the management and disposal of spent
nuclear fuel and high-level and transuranic radioactiveé waste. The regulations require that during waste management,
storage, and disposal the combined annual dose equivalent to any member of the public shall not exceed 25 mrem tothe
whole body and 75 mrem to any critical organ for facilities operated by the DOE and not regulated by the NRC (40 CFR 191,04
and 191.15 [EPA 1985b]). During the disposal period, all potential exposure pathways associatéd with undisturbed operation
of the disposal system shall be considered, including the assumption that individuals consume 2 L/d of drinking water from any
significant source of groundwater outside of the controlled area (40 CFR 191,15 [EPA 1985b]). During waste managementand
storage, the EPA may issue alternative standards if such standards will prevent any member of the pubiicfrom receiving a
continuous exposure of more than 100 mrem/yr dose equivalent and an infrequent exposure of more than 500 mremiyr from
ali sources, excluding natural background and medical procedures (40 CFR 191.04 [EPA 1985b]}-

The 25-mrem annual dose limit (all pathways) is repeated in the EPA regulations in 40 CFR 193 {EPA 1988b), which contain
environmental standards for the management, starage, and land disposal of low-level radioactive waste. The reguiationsin
EPA (1983), which contain health and environmental protection standards for uranium and thorium mill tailings, require that
remedial actions at inactive uranium processing sites provide reasonable assurance that refeases of 222Rn from residual
radioactive material to the atmosphere will not:

® Exceed an average (over a year period) release rate of 20 pCi/mZs
# Increase the annual average concentration of 222Rn in air at or above any location outside the disposal site by more
than 3 pCi/L [40 CFR 192.02(b)] (EPA 1383).

As discussed under the radicactive air standards, the dose limit does not prescribe specific radionuclide concentration
timits, and it is thus difficult to use it in setting cleanup standards for individual constituents.

The disposal standards in (EPA (1985b) require that, in addition to the dose limits described above, the cumulative
releases of radionuclides to the accessible 2nvironment for 10,000 yr after disposal shall have a likelihood of less than one
chance in 10 of exceeding the quantities caiculated according to Table i (Appendix A to 40 CFR 191) {EPA 1385b) and a
likelihood of less than one chance in 1,000 of exceeding 10 times those quantities (EPA 1983). The limitsin Table | are given
per unit of waste, which may be a specified amount of spent nuclear fuel, high-level waste, or any of the following:

® Each 100 million Ci of gamma- or beta-emitting radionuclides with half-lives greater than 20 yr but fess than 100 yr

® Each 1 million Ci of other radionuclides (i.e., gamma or beta emitters with half-lives graater than 100 yr or alpha
emitters with half-lives greater than 20 yr

® Anamaount of transuranic wastes containing 1 million Ci of alpha-emitting transuranic radionuclides with half-lives

greater than 20 yr. :
PST88-3340-7-2
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Table 7-2. Potential Appﬁcdﬁlé or :R'e]e__vanlt .ahd App%opr“iate Requirements. for
Selected Radionuclides in the 1100 Area Operable Unit. (Sheet 3 of 3)

Release limits are given for a number of radionuclides. The limits for241Am and '37Cs are 100 and 1,000 Ci per unit of
waste, respectively. Caution should be exercised in using these values, however. The specification of limits on both toral dose
and radionuclide emissions has been a source of confusion, since it is not clearthat complying with the latter requirement
results in complying with the former. The (EPA 1985b} regulations have been invalidated by the courts and remanded back to
the EPA on groundwater protection issues, and it is possibie that, during the revision of the groundwater protection stan-
dards, the release limits may be deleted from the regulations. -

The groundwater protection standards (EPA 1985b) require that the dlsposal system not cause the radlonuchde .
concentrations averaged over any year in water w:thdrawn from any portion of a special source of groundwater to exceed the
foliowing limits: :

® 5 pCi/l. of 226Ra and 229Ra '

© 15 pCi/L of aipha-emitting radionuctidées (mc[udmg 2Z6Ra and ?23Ra but excluding radon}

¢ The combined concentrations of radionuclides that emit either beta or gamma radiation that would produce an
annual dose equivaient to the total body or any.internal organ greater than 4 mrem/yr if an individual consumed
2 L/d of drinking water from such a source of groundwater (40 CFR.191.16{a}] (EPA 1985B).

These standards were vacated and remanded back to EPA for further review. The court ruled that the EPA had not ade-
quately explained or reconciled the difference between the 25-mrem/yr individual dose fimit for all pathways and the
4-mremiyr limit for the drinking water pathway that forms the basis for the MCLs under the Safe Drinking Water Act.

fUnder Subpart H of 40 CFR 61 (EPA 1982) (Clean Air Act regulations), air emissions of radionuclides from DOE facilities
shall not exceed those amournts that cause a dose equwalent of 25 mrem/yrto the whole body or 75 mrem/yr to the critical
organ of any member of the public.

gThis is a State maximum contaminant level. Both WAC 248-54-175 (Ecology 1983) and 40 CFR 141.16 (EPA 1986a) set
forth a standard for gross beta particle radioactivity as follows: the average annual concentration of beta particle
radioactivity from man-made radionudides in drinking water shall niot produce an annual dose equivalent to the total body, or
any internal organ greaterthan 4 mrem/yr: The concentration of less than 50 pCi/L. is the average annual concentration . -
assumed to produce an annualtotal body or internal organ dose of 4mrem. '

hThe sta ndards for both 40 CFR 191 and 40 CFR 193 (EPA 1985b and 1988b) are for all potential exposure pathways

ST PST8-3340-7-2
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The 1ists provided in Tables 7-1 and 7-2 are an initial identification
of the proposed ARARs and TBCs that may apply to the contaminants potentially
present within the 1100-EM-1 operable unit. The specific applicability of
these proposed ARARs and TBCs to the 1100-EM-1 operable unit must still be
investigated. However, these Tists can be used for screening of remedial .
alternatives and will provide a basis from which to determine final ARARs.

7.1.2 Development of Standards Where No Applicable or
Relevant and Appropriate Requirements Exist

When specific numerical standards, as obtained from ARARs or pertinent

‘TBCS, are not available for the chemicals of interest, it is necessary to

develop additional chemical-specific standards to be used in evaluating
remedial technology options and selecting cleanup objectives. Both the :ARARs
and these additional standards are then used to develop numer1cal performance
goals for remedial a1ternat1ves

The development of standards in the absence of ARARs is described as
part of RCRA guidance for alternate concentration limits for groundwater pro-
tection. Alternate standards or criteria are applied when the maximum con-
taminant level or health-based standard is not appropriate for the spe51f1c
conditions of a site. 'These standards or criteria provide flexibility in
cleanup actions by taking into account the specific factors of each site.

The same chemical, for instance, may have different target levels for c1eanup
at different s1tes, depending on site 1ocat1on and the character1st1cs of -
both the waste and the site..

Where ARARs do not exist, the EPA has aliowed some flexibility in the
application of alternative standards. For example, where the aquifer of con- .
cern may be used for drinking water, the cleanup limit could bé set:-on the
basis of what would be safe to drink. Alternatively, the limit could be set
based on access to the groundwater source.and the potential of exposure to
populations. If consumption of the groundwater could be restricted by the
use of institutional controls, or if the aquifer were clearly unsuitable for
use as drinking water, the cleanup: 1imit could be set without regard to
drinking water considerations or at a level that takes into account- contro1s
at the pornt of use. _

The development of numerical standards in the absence of ARARs is based
on an assessment of the health risks presented by the chemicals at a site.
Cleanup levels identified through this methcd must account for risks posed by
both carcinogens and noncarcinogens. An allowable health or environmental
exposure: level must be determined for each constituent. The appropriate.
Tevel will be dependent on the most vu]nerab?e human or environmental recep-
tor near the. facility.

For carcinogenic effects, ambient chemical concentration levels shou]d
be selected consistent with a risk range of 1 x 10-4 to 1 x 10-7. However,
in practice the health-based standards are usually set using a target car-
cinogenic risk of 1 x 10-6. For noncarcinogenic effects, a hazard index is
developed to identify the contaminants of mcst concern. At sites where both
potential carcinogens and noncarcinogens are involved, the potential carcino-
gens will generally drive the design process; however, during the detailed
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analysis of alternatives, designs must be reevaluated to ensure that noncar-

~cinogenic risk is reduced'to-acceptable Tevels: '+

The EPA guidance documents -do not contain specific instructions on de-
veloping standards for radionuclides. In general, a dose 1imit of 25 mrem/yr
(a1l pathways) has been set in EPA and U.S. Nuclear Regulatory Commission
(NRC) regulations for nuclear power operations and waste disposal
le.g., 40 CFR 191 (EPA 1985b), 40 CFR 193 (EPA 1988b)}.

If more than one carcinogen exists at a site and/or more than one route
of exposure is possible, the carcinogenic exposure must be apportioned among
the multiple carcinogens and exposure routes to develop target concentrations
for each chemical. One method of apportionment is to divide a target car-
cinogenic risk level by the .number of ‘potential carcinogens, while another is
to et one or two "bad actor":chemicals drive the design process. The speci-

. fic apportionment strategy must be determined on'a site-by-site basis. The

risk must also be apportioned among routes of exposure if exposure to a
chemical for a population occurs by more than one route.

The purpose of considering standards for cleanup, whether mandated
through ARARs or developed by using alternative c¢riteria where ARARs do not
exist, is to ensure that the technology selected for remediating a site wikk
provide the appropriate level of health ‘and: environmental protection to the®"
public and the surrounding environment. Health-risk-based assessments are
required for developing adequatestandards for remediation technologies where
ARARs do not exist. These standardsican then be used to evaluate the effec-
tiveness of remedial alternatives for remedying a waste site. Further infor-
mation on the risk assessment process is provided in Section 7.1.5.

7.1.3 Remedial Action Objectives* s - : ' ' .

Remedial action objectives consist of medium-specific (i.e., ground-
water, soil, surface water, and air) or operable-unit-specific objectives for
protecting human health and the environment. These objectives should be spe-
cific enough to narrow the range of remedial alternatives to be considered,
but should not unduly 1imit the alterpatives. :Cleanup standards are one
example of remedial action objectives: i.e., one objective may be to meet the
maximum contaminant levels of the Safe Drinking Water Act of 1974. Ancther
example is an objective to treat and dispose of wastes onsite to avoid
transporting waste offsite. Lo R o ‘

To develop the objectives, site-specific information is required on the -

contaminants, media, exposure pathways, and remediation goals for a particu-
lar site. This information permits a‘range.of treatment and containment
alternatives for that site to be specified. Remedial action objectives for -
protecting human health and the environment should consider the following:

o The contéminant(s) of concern -

e Exposure route(s) and recéptdr(s)

¢ An acceptable contaminant 1efe1‘or_ranga of levels for each expo- -
© sure route. S S
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Remedial action objectives are designed to protect human receptors: as
well as envirommental receptors. While the term "human receptors" is speci-
fic, the term "environmental receptors" is broad and includes plants and
animals as well as soil, air, and water. Objectives intended to protect
human receptors should include a target contaminant level and an exposure
route, while those intended to protect envirconmental receptors shou1d include
a target cleanup level and the medium of interest.

In general, the contaminant levels that will result in acceptable expo-
sure to humans are better defined than the target cieanup levels for pro-
tecting the environment, which are often site-specific and subject to inter-
pretation as well as negotiation with the appropriate regulating agencies.
For example, the maximum contaminant levels under the Safe Drinking Water Act
of 1974 are health-based Timits that must be met for any water that is used
for human consumption, whereas cleanup standards that will be applied to an
aquifer that is not currently being used for drinking water and does not have
the potential for future use may be subject to site-specific negotiations.

Acceptable exposure levels for protection of human health should be
based on known and available risk factors and contaminant-specific ARARs,
such as those provided in Section 7.1.1. Contaminant Tevels in each medium
should be compared with the acceptabie levels to determine where human health
is not being protected. Thus, specific cleanup objectives can be deveToped.

Realistic cleanup objectives for the 1100 EM-1 operab1e un1t cannot be
estabiished until the levels and extent of contamination are determined
through the RI process.

7.1.4 Point of Applicability of Applicable or
- Relevant and Appropriate Requirements

Once the remedial action objectives have been determined and the poten-
tial ARARs identified, there must be identification of where compliance with
"~ the ARARs will he measured for each location. The points of applicability
are boundaries that will be used to assess the effectiveness of the alterna-
tive technologies. Becauss remedial action objectives and cleanup standards
are developed for each medium of interest {i.e., groundwater, soil, surface
water, and air}, specific, discrete points of applicability for the ARARs
must be considered. For example, applicabiiity should be considered at the
following Tecations: :

e Groundwater, immediately below the edge of the waste zone near the
groundwater/unsaturated zone interface

e S0il, at the edge of the waste zone
¢ Surface soil, at the Tocation of=wa$te treatment,
In addition, the effectiveness of different technologies may need to be
evaluated at specific points of compliance with consideration of the tech-
nology/environment interface. For example, if incineration is used, one

point of applicability may be established for emissions to the environment
from & stack. The stack emissions are not subject to the specific cleanup
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standards for the site that is being remed1ed however, these emissions are
regulated and must meet &. g1ven 'setof - standards ‘and requirements.

Many of the standards assoc1ated with environmental protection statutes
and regulations, such as the Clean Air Act and Clean Water Act (1977),
generally apply at the end .of the stack or pipe. However, RCRA (1976),
CERCLA (1980), and their implementing regulations de not cleariy define the
poant of applicability for testing compliance.

The CERCLA (1980) and its 1mp1ement1ng regu]atTOns [40 CFR 300 and
40 CFR 302 (EPA 1985f, 1985a, respectively)] do not provide guidance as to
whether groundwater c}eanup tevels must be met throughout a site or must be
met only at the site boundary. In addition, neither CERCLA (1980} nor SARA
(1986) defines “site boundary." The SARA (1986) states that the boundary of
the facility will be defined at the conclusion of the RI/FS. FaciTity, as
used in the definition, refers to-the operable waste unit. -

The RCRA (1976) and its implementing regulations [40 CFR 264 and
40 CFR 265- (EPA 1980b and 1980a, respectively)] state that the point of com-
piiance for applying the groundwater protection standard and conducting
monitoring -is specified by EPA. Accarding to 40 CFR 264 (EPA 1980b), the
point of compliance is a vertical surface located at the hydraulically dowrss
gradient Timit of the waste management area that extends down into the uppef:
most aquifer underlying the site. The RCRA regulations [40 CFR 264.95 (EPA
1980b)] define the waste management area as "the 1imit projected in the hori-
zontal plane of the area on which waste is placed."” This means the area
occupied by the waste and any area contaminated by subsequent waste migra-
tion. If the operable unit contains more than one site, the waste management
area is described by an imaginary line circumscribing the sites. Thus, the
appticable standard or criterion must be met at the boundary of the “waste
management area." :

E; £

Because the source of contamination (the waste site) can be identified
through sampting efforts, the points of applicability for compliance testing
can be defined. However, contaminated-soil standards are not clearly defined
in the regu1at1ons thus, they will:-be subject to negotiation with the regu-
lating agencxes. While standards for groundwater protection are readily
available in the regulations and guidance, the .point of applicability for
compliance testing of groundwater:cleanup is much more difficult to define
because it must be based on the hydrogeologic conditions at a part1cu1ar
waste site. Until the hydrogeology of a particular waste site is understood,
the point at which the c1eanup standards are app11cab1e cannot be read11y
determined.

The EPA has published proposed guideiines that must be considered in
determining standards and points of applicability for groundwater cleanup and
compiiance testing. The guidelines establish a procedure for classifying
aroundwater within a prescribed area around a facility or activity based on
the value, use, and vulnerability to contamination of the groundwater. The
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three c]ass1f1cat1ons of groundwater, wh1ch may afford d1fferent Tevels of
protect1on, are described as follows: :

* C]ass I-—Spec1a] groundwaters (unusua11y high va]ue)

e Class II--Current and potential sources of dr1nk1ng water and water
having other beneficial uses

e Class III- -Groundwater that is not a potent1a1 source of drinking
water and is of limited potential use.

The proposed'guide1ines will establish a procedure for classifying
groundwater site by site, rather than by region or aquifer. For a facility
or act1v1ty that may affect the underlying groundwater, & "classification
review area"” would be established for the area within a 2-mi radius of the
facility or act1v1ty.- The area could be expanded or reduced on the basis of
the preva111ng hydrogeological conditions. :

The EPA 5 groundwater-c]ass1f1cat1on system may become a factor in
determining the level of protection or remediation for CERCLA and RCRA sites.
Because the EPA has estimated that 83 percent to 94 percent of classification

_determinations will result in Class II designations (current and potential

sources of drinking water), drinking water standards may be assumed to apply
to the 1100-EM-1 operable unit.

In addition, EPA‘and NRC have established regu]ations that are not as -
restrictive as the RCRA regulations. The regulations in 40 CFR 191 (EPA
1985b) and in 10 CFR 61 (MRC 1988) permit a horizontal and vertical "buffer
zone" between a contaminant source and the compliance peint. This concept
should be examined and its relevance to remediation activities determined as
contrasted W1th the more restr1ct1ve EPA requirements.

7.1.5 Risk ;Assessments and Sensitivity Analyses

Risk assessments and sensitivity analyses are necessary data evaiuation
tools used throughout the RI/FS process. In the scoping and site characteri-
zation phases, risk assessments and sensitivity analyses provide an analyti-
cal basis for prioritizing data needs and preliminary assessments of the need
for RAs. Dur1ng the feasibility study phase, risk assessments and sensitiv-
ity analyses provide a basis for screening and ranking remedial alternatives.

The sCOpe;of a risk-aSsessment is discussed in the Draft Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA (EPA
1988a).. Analysis of the no-action alternative is described as & baseline
risk assessment in Section 3.4.2 of that document (EPA 1988a, p. 3-35 to
3-43). Application of risk assessments during screening of alternatives is
discussed in Section 5.2.2.1 of the document (EPA 1988a, p. 5-10). Detailed
guidance for: the conduct of individual aspects of a risk assessment is pro-
vided in the Superfund Public Health Evaluation Manual (EPA 1986b):and the
Superfund Exposure Assessment Manual (EPA 1988c).
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7.1.5.1 Computer Models. Computer models will be Used to assess the rela-
tive effectiveness of each rémedial altérnativé With réspect to pertinent
ARARs, TBCs, and cleanup goals defined through risk assessment procedures
(performance objectives). A list of available models and a comparison of the
relative merits of each model are provided in Appendix £. More comprehensive
lists of available codes for each pathway are provided in EPA (1988c). The
plans for development of specialized computer codes for Hanford Site applica-
tions are provided in Davis {1988). Two types of models will be evaluated
during the analysis of the no-action alternative. For the purposes of this
work plan, the two types of models will be categorized as integrated or
specialized. o '

Integrated models are capable of representing all or most of the cre-
dible pathways (i.e., groundwater, direct exposure, bictic, air, and surface
water) for potential exposure to disposed organic and inorganic (including
radioactive) wastes. The advantages of -integrated models are that they are
easy and inexpensive to apply, the results can be obtained in a relatively
short period of time, and the cost of code maintenance can be reduced
(i.e., only one code versus several codes). ' ' '

As opposed to integrated models, specialized models can typically only
represent ‘individual elements of the system.to be modeled. In some cases,
muTtiple specialized codes will be required to amalyze an individual pathway
(e.g., groundwater). The advantages of specialized models include'a greater
defensibility of results and the ability to obtain a more detailed under-
standing of transport processes and critical parameters along each pathway
(i.e., avoid problems associated with-a 'black box'- approach). o

The lack of sufficient site-specific groundwater and soils data pre-
cludes the extensive use of specialized models for the analysis of the no-
action alternative (i.e., the quantity and quality of available data deter-¥#
mine the level of modeling sophistication that is justified). Thus, the
initial analysis of the no-action alternative will examine conservative,
simplified representations of the actual system. As site characterization
data are obtained, more sophisticated models can be justified for the
detailed analysis of alternatives including the no-action alternative.

The approach for a risk assessment will be to start with simple models
consistent with the quantity of data available. These simple models will
provide conservative estimates of the risk associated with the operable unit.
If the conservative estimate indicates that the risk is acceptable in accord-
ance with applicable regulations, then further analysis will not be neces-
sary. Prior to concluding that further analysis is not necessary, an inde-
pendent peer review of the results will be conducted to confirm those
results. However, if the conservative predictions indicate that the risk
related to a given remedial action is unacceptable, then more data wiTll have.
to be collected, and more rigorous models may also be used to reduce the
conservatism of the analysis. ‘An alternative t¢ collecting more data and
using better models would be to eliminate the remedial alternative from
consideration. ' N ' :
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7.1.5.1.1 Integrated Models. Three integrated models will be con-
sidered dur1ng the risk assessments and sensitivity analyses conducted for
the 1100-EM-1 operabie unit. The three models to be considered include
(1isted alphabetically): GEMS (GSC . 1982), PATHRAE (Rogers and Hung 1987),
and RAPS/MEPAS- {Whelan et al. 1986, 1987). These models are capable of com-
puting health effects resulting from organic and inorganic (including radio-
active) contaminant transport via air, biota, soil, groundwater, or surface
water pathways. Use of these models for the ana1y51s of the no-action alter-
native will provide the opportunity to evaluate the relative merits of each
model. An indication of the applicability of the integrated models for the

_ana1ys1s of aTternatives will also be obtained.

_ 7.1.5.1.2 Groundwater Pathway Models. The groundwater pathway may
require the use of specialized models due to the close proximity of the

1100 Area to Richland water supply wells. The need for specialized models
will be assessed through the use of relatively simple models. Several dif-
ferent specialized models for the groundwater pathway are available. Ground-
water transport models that will be considered include: VAMZD/SATURN
(Huyakorn et al. 1984, 1985, 1987), PORFLO (Kline et al. 1983, unsaturated
capabilities current]y be1ng 1ncorporated), and MAGNUM/CHAINT (England et al.

. 1985: Kline et al. '1985). An additional model that will be considered is

RITZ {Nofziger and Williams 1988). The RITZ model has been applied by the

" EPA to model vadose zone transport in oily environments in the past. One:or

more of these specialized models may be used as a primary model or to confirm
the results of simplified models, to provide a defensible set of results.

Models capable of representing multiple fluid phases {and/or densities)
may be necessdry for risk assessments.of the 1100 Area. Multiphase codes are
state of the art and thus are at various stages of development. Two codes,

~ SWANFLOW {developed by GecTrans, Inc.) and MOFAT-2D (developed at Virginia

Polytechnic. Institute) are being considered. The capabilities of these codes

--and utility of obtaining a multiphase code for risk assessments of the
-.1100 Area and future_s1tes will be examined dur1ng the ana1ys1s of the no-

action alfernative.

7.1.5.1.3 Soil, Surface Hater, Air, and Biotic Pathways.- Specialized .
models to estimate health effects resulting from transport through air,

“biotic, soil, and surface water pathways are not expected to be necessary for

1100 Area risk assessments. The modules for these pathways in the GEMS

(GSC 1982}, PATHRAE (Rogers and Hung 1987), and RAPS/MEPAS (Whelan et al.
1986, 1987) integrated models are expected to be sufficient based on current
understanding of site conditions.

- 7.1.5.2 Analysis of Exposure Levels. The potential for human exposure
to wastes disposed of in the 1100 Area will be assessed using the computer
models described above. A combination of integrated and specialized -models
is expected to be used. The soil, groundwater, surface water, air, and
biotic pathways will be considered to determine potential exposure levels.
The:analysis will also consider the sensitivity of predicted human exposure
to variations in input parameter values. This will provide information on
the relative importance of parameters to guide site-characterization activi-
ties, as well as the necessary information for comparison of exposure
predictions with ARARs and evaluation of health risk.
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7.1.5.3 Comparison of Model Predictions with Applicable or Relevant and
Appropriate Requirements at Points of Applicability. The ARARs and other
appropriate standards will determine the necessary form of the results from
the computer models (i.e., contaminant concentrations, cumulative dose,
etc.). In this respect, a direct comparison between model predictions and
ARARs will be possible once the point-of‘&pp]ication is determined. '

7.1.5.4" Evaluation of Health Risk. Evaluations of health risk for the ana-
lysis of remedial alternatives will be obtained with the GEMS (GSC 1982),
PATHRAE (Rogers and Hung 1987}, or RAPS/MEPAS (Whelan et al. 1986, 13987)
integrated computer codes. Health risk will be determined by 1ntegrat1ng the
risks predicted in the exposure assessment caused by carcinogenic, noncar-
cinogenic, and enviromnmental factors. The sensitivity analyses will provide
an indication of the 1eve1 of conf1dence (uncerta1nty) assoc1ated with the
pred1ct1ons.

7.2 DEVELOPMENT OF REMEDIAL ALTERNATIVES (PHASE 1 FS)

The objective of the Phase 1FS is to develop potential- remed1es, ‘encom-
passing a range of appropriate waste management opt1ons, that protect human
health and the environment. A range of options is developed to provide pro-.
ject decision makers w1th & choice of severa1 approaches to solving the site.
problems. _

Section 7.1.3 presented a pre?iminary discussion of RA objectives for
the 1100-EM-1 operable unit.  Specific objectives will be formulated after
the RI begins to generate information on the: levels and extent of contamina-
tTOn at the operab?e unit. Broad obJectlves wl}l he deve]oped during the

ronmental cond1t1ons and past waste disposal practices within the unit and
data from initial Phase 1 RI activities. Once the preliminary remedial iy
action objectives are developed, remedial alternatives are developed through
a series of steps, which include identification of potentially appropriate
general response actions for each environmental medium of concern, the iden-
tification of potentially appropriate remedial technclogies within each
general response action category, and the identification of a representative
process option for each remedial technology. Once representative process
options are selected, they are combined-to-develop remedial alternatives for-
the operable unit or certain spec1f1c waste management units within the

operable unit.

Other integral tasks in the remedial alternatives development process
include a more specific identification of ARARs and a reevaluation of oper-
able unit characterization and remedial technology performance data needs.

In addition, 1t is necessary to communicate the results of the overall pro-
cess to staff and management personnel involved not only in the FS, but also
in the RI. The Phase 1 FS process, as set forth in draft RI/FS guidance

{EPA 1988a) is summarized below. -Further details can be found in EPA (1988a)
and associated EPA guidance on techno?ogy deve1opment and scCreening
methodologies. _
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- 7.2.1 Development of Remed1a1 ‘Action ObJect1ves

A discussion of the process for deve10p1ng remedial action 0b3ect1ves ,
for the 1100-EM-1 operable unit was presented in Section 7.1.3. Preliminary
broad-scope objectives developed under this task will be medium specific and
will consist of goals for protecting human health and the environment. Media
1n1t1a11y considered will be soil, groundwater, surface water and sediments,
air, and biota. Of these media, 50115 and groundwater are expected to be of
primary concern. Most of the waste management units at the operable unit
have been jnactive for a number of years and have since been covered with
soil. Therefore, air impacts are not anticipated. In addition, no surface
water bodies, permanent or ephemeral, are present in the immediate vicinity
of the operab]e unit. Therefore, the need for surface water and sed1ment
remediation is not anticipated. .

Data generated during the initial portuon of the first phase of the RE
will be used in the development of the preliminary RA objectives. The devel-
opment will involve the identification of specific contaminants of concern,
exposure pathways, and acceptable contaminant levels or ranges of levels for
each exposure route to the extent that such information is ava11ab1e at the.
time of Phase 1 FS initiation.

7.2.2 Development of General Response Actions

Pre11m1nary general response: actions for the 1100-EM-1 operable unit |
will be identified during this Phase 1 FS activity. These response actions

- will be medium specific, and will describe the general activities that

satisfy sach of the preliminary RA:objectives. Since the response actions
relate directly to the RA objectives, any substantial changes in the. objeCa
tives during the FS process, as additional site characterization data is
obtained during the RI, will require that the response act1ons be ref1ned.

Volumes of contaminated soil and groundwater will be defined based on

- the early results of the RI. Other media, such as air, surface water and

sediments, or biota, will be considered if they are determined as being a
source of unacceptable risk to human health or the env1ronment..

7.2.3 - Identification of Potential Remedial Technologies

The first activity to occur during this step of the FS will be to iden-
tify potential remedial technologies that are appropriate to each general
response action category identified under Section 7.2.2. Upon identification
of potential remedial technologies, technology process options applicable to
each will also be identified. Remedial technologies are general categories
of waste management technologies within a particular general response action
category, whereas process options are specific waste management processes
under a particular remedial technology category. ' :
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Once potential technologies and options have been developed, a screening
step will take place. During this screening step, process options -and entire
remedial technology types are eliminated from further consideration on the
basis of technical implementability. Technical implementability refers to
the ability of the technology or process.option to:-meet the general response
action with which it is associated, given specific site conditions. At this
point, an analysis will not be performed to assess the ability of the tech-
nology or process option to meet c1eanup goals. '

7.2.4 Eva]uat1on of Process Options

Th1s step of the a]ternat1ves deve]opment process will consider those
process options considered to be technically implementable and will attempt
to select one process to represent each technology type. This simplifies the
subsequent development and evaluation of alternatives without 1imiting
F1ex1b111ty dur1ng the des1gn of the se]ected remedy. :

During this step, the f1na1 Tist- of process options will bhe evaluated in
three steps; the steps are concerned with effectiveness, impiementability,
and cost. The primary focus of this evaluation will be on effectiveness. A
representative process will be selected for those groups of process options
determined to be similar in terms of effectiveness, imp]ementability, and =
cost. If two or more processes are:sufficiently different in their perfor- "
mance or effect that one would not adequately represent the other, they w111
all be retained for further c0n31derat1on. '

Some innovative technologies may be applicable at the 1100-EM-1 operable
unit. However, it is likely that detailed.data on their effectiveness. and
cost will not be available.. Therefore, the evaluation of these technologies:
will be somewhat more 1iberal than would be normal. Innovative technologiess:
will be retained based primarily on their.implementability. Effectiveness 4
and cost will not be the basis for elimination of innovative technologies
from consideration unless there is c]ear ev1dence that one of these factors

is Timiting.

7.2.4.1 Effectiveness Evaluation. The effectiveness evaluation will focus
on the following:

e The potential effectiveness of the process options in handling the
estimated areas or volumes of contaminated media and meeting the
contaminant reduction g0a1s 1dent1f1ed 1n the genera] response
action . :

e The effectiveness of the process opt1ons in protecting human health
and the environment dur1ng the construct1on and 1mp1ementat10n

phase

¢ How proven and reliable the'procesé is with respect to the contami-
nants and conditions at the operable unit.
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Sufficient information to evaluate the effectiveness of process options
for the various environmental media wiil be collected during the RI. In some
cases it may be necessary to conduct limited conceptual Feas1b111ty-1eve1
designs of treatment processes under consideration, particuiarly if innova-
tive technologies are involved.

7.2.4.2 Implementability Evaluation. Both technical and institutional
implementability are considered as part of this evaluation. Since technical
implementability has already been established at this po1nt, the emphas1s
will be on institutional factors.

institutional factors include such issues as the ability -to obtain
necessary permits for any offsite actions; the ability to meet the substan-
tive requirements of relevant permits for onsite actions; the availability of
treatment, storage, and disposal services, as appropriate; and the avail-
ability of any essential equipment and/or skilled workers.

Institutional factors will also include issues such as relevant DOE
orders. and environmental requirements. For example, land disposal regula-
tions enforced by EPA and Ecology would be evaluated as an institutional
factor with respect to a waste removal and disposal alternative.

7.2.4.3 Cost Evaluation. This will be the least important of the criteria
used to evaluate process options at this point in the FS. Relative capital
and operations and maintenance costs will be developed to the extent possible
and will be largely based on engineering judgement and experience. Processes
will be evaluated as to whether costs are high, low, or medium relative to
other process options in the same technology type. It is important to note
that the cost evaluation performed here is focused on process options within
a given remedial technology only. It is used only for the purpose of seiect-
ing the best process opticn to represent the remedial technology category .
under consideration. Under no circumstances will cost be used to eliminate
any remedial technology category fram consideration at this point 1n the
process. . _

_7.2.5 Assembly of Remedial Alternatives

Preliminary remedial alternatives will be developed by assembling
general response actions for each contaminated environmental medium deter-
mined to be of concern. This step of the FS will involve redefining. these
general alternatives based on the results of the activities discussed above.
This will mainly invoive spec1fy1ng the process options that compr1se each .

alternative.

Alternatives will be assemb1ed so as to present a range of waste manage-
ment options for further evaluation and ultimate selection by project
decision-makers. To ensure such a range, the foilowing types of alternatives
at a minimum should be developed, if practicable:

e An alternative emphasizing no further action
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¢ An alternative émpﬁééizing institutiondliEOntrols |

e An a]tefnative‘emphaéiziﬁg waste removal and onsite:di3p03a1

¢ An a]ternatfve-emphasizing'waste removal and offsite disposal
e An alternative emphasizing waste Containment

& An alternative emphasiéiﬁg waste tréatment resulting in the per-
manent reduction in the volume, mobility, or toxicity of waste.

Because there .is a statutory preference for permanent waste treatment,
it is appropriate to develop various treatment alternatives, emphas1zwng d1f~
ferent treatment. techno1og1es and degrees of ‘treatment.

The a1ternat1ves will be assembTed in such a manner as to address either
the entire operable unit or specific individual waste management units within
the operable unit. The Tatter approach is more 1ikely, because of the dis-
tinct nature, in terms of both location and operational history, of the var1=
ous waste units covered under th1s particular -project.

7.2.6 Identification of Appilicable or ReTevant |
and- Appropriate Requ1rements '

Once remedial alternatives have been assemb1ed dur1ng thTS phase of the
FS, potential contaminant-, Tocation-, and action-specific ARARs, pertaining
to operable unit conditions and the technologies selected, will be identified
or refined from those.preliminarily presented in Section 7.1. These require-
menis, as mentioned eariier, w11] prov1de fea31b111ty-1evei de31gn goais for
the next phase of the FS. ' JE

Because 1dent1f1cat1on of ARARs is an ong01ng process in 1tse1f a veri-
fication step, involving active participation on the part of the environmen-
tal regulatory agencies, is included under the Phase 2 FS.

7.2.7 Reevaluation of Data Needs

In the process of performing the Phase 1 FS, additicnal data needs may
be determined. :The FS coordinator will communicate these needs to the RI
coordinator so that the Phase 1 RI can be modified, if necessary. -Additionai
data, including resuits of any required treatability testing, will be
obtained during the Phase 2 RI, as described in Appendix F. The interim
Phase 1 FS report will serve as a means of document1ng the data needs 1dent1-
fied under this task.. .
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7.2.8 Interim Phase 1 Feasibility Study Report--Remedial
Alternatives Development Summary

An interim Phase 1FS report will be prepared upon comp]et1on of the
tasks described above. The following types of 1nformat10n will be 1nc1uded

® Summary of background information supplemented with available
scoping information and any initial RI data, including the nature-
and extent of contam1nat1on and contam1nant fate and transport

. Identmflcat1on of the preliminary remedial action object1ves and
- - general response act1ons for each env1ronmenta1 medium oF concern

e Identification and screen1ng of remedial techno10g1es and process
opt1ons

® Se]ection of representative proceSS"options

e Incorporation of selected process options into & range of remedial
alternatives.

The report will also serve as a means of identifying and communicating
any reevaluations of data needs for the RI. It is particularly important
that all assumptions made and rationale used during alternatives deve]opment
especially with respect to any screening performed, be documented.

~ This report is vwewed as an interim informal de]xverah]e. It will be
incorporated into the formal Phase 1/2 FS report.

7.3 SCREENING OF REMEDIAL ALTERNATIVES (PHASE 2 FS)

The screening of alterratives follows the development of, and precedes
the detailed analysis of, alternatives. Tha objective of alternative
screening is to reduce the 1ist of potential remedies that will be evaluated
in detail, based on their relative effectiveness, implementability, and cost.
This screening ensures that the most promising potential remedies are being
considered and narrows the scope of the Phase 3 FS to manageable proportions.
To the extent practicable, a range of appropriate waste management options,
as discussed in Section 7.2.5, will be preserved so as to allow project
decision-makers significant choices for an operable unit remedy.

Three distinct steps are conducted during the screening of remedial
alternatives. First, the alternatives selected in Phase 1 are further :
refined based on the quantities or areas of environmental media affected, the
sizes and capacities of process options, and other pertinent factors obtained
from the RI. Second, the refined alternatives are evaluated on a general
basis to determine the1r effectiveness, implementability, and cost. Third,
the alternatives best able to meet the remediation objectives of protectwon
of human health and the environment are retained for deta11ed analysis in
Phase 3 of the FS.

The following is a brief summary of the Phase 2 FS process. Further
details can be found in EPA (1988a).
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7.3.1 Refinement of Remedial'Action Objectives = : .

Alternatives are developed in Phase 1 of the FS to meet remedial action T
objectives for each environmental medium of interest. However, exposures may
occur through more than one pathway and involve several environmental media. .

- The assembled alternatives are thus evaluated to ensure that they protect
human health and the environment from atl potent1a1 pathways at the operable
unit. If it is found that an alternative is not fully protective, a reduc-
tion in exposure levels may need to:-he made for one or more media, or it may
be determined that a specific alternative is unable fo meet a target risk
level and would, therefore, not be retained. Conversely, it may be deter-
mined that certain media do not pose :an unacceptable risk, and treatment
alternatives possibly could be eliminated from further evaluation.

Information obtained in the RI will be used to refine the objectives to
consider media interactions so that a1ternat1ves are fully protective of
public health and the environment. _

g

7.3.2 Def1n1t10n of Remedial Alternat1ves

o
%
-

. Prior to beginning the screening, alternatives must be further defined -
to identify individual process options, process sizing requirements, and re- =/
mediation time frames. Results from the RI will be used to determine inter- i
actions among environmental media that may influence remediation activities.
Alternatives will be redefined, as necessary, to provide for protect1veness
for the entire operable unit.

#
Z

.z
£

'eg:':g.n . .
‘ The information collected during the RI will be used to refine the

P “  extent or volume of contaminated material and the size of major technology =
| “ and process options to allow differentiation among alternatives with respect ‘%
to effectiveness, 1mp1ementab111ty, and cost : 5

Media interactions will be eva]uated to determine if ongoing releases
L2 (such as from contaminated soils) significantly affect contaminant Tevels in
other media (such as groundwater). This is necessary because source control
actions affect remediation tevels and time frames for other media. For
exampie, source removal of contaminated soils would reduce the rates and
volumes of groundwater extract1on needed ‘to achieve the target remediation
Tevels. _

Eigiee]
Lo

After the a1ternatives have been defined, the techno]ogy process options
will be further defined with respect to effectiveness, implementability, and
costs to identify differences among alternatives. The following information
will be developed for the technology process options used in an alternative:

e Size and configuration of onsite extraction and treatment systems
Time frame in which treatment, conta1nment or removaT goals can be
achieved -

Rates or flows of treatment

Special requirements for construction

Distances for disposal technologies _ . :
Requ1red permits and 1mposed Timitations. r _ e
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7.3.3 Screening Evaluation

In the screening evaluation, information assembled in the further defi-

nition of alternatives is used to evaluate the alternatives with regard to-

the short- and long-term aspects of effectiveness, implementability, and
cost. During this screen1ng, comparisons will be made between similar alter-
natives, with the most promising carr1ed forward for further analysis.

Alternatives with the most favorable composite evaluation of all factors
will be retained for further consideration during the detailed analysis. To
the extent practicable, alternatives selected will preserve the range of
treatment and containment technologies initially developed. Unselected
alternatives may be reconsidered at a later step in the detailed analysis if
information is developed that identifies an additional advantage not pre-
viously apparent. However, it is expected that alternatives eliminated
during this phase will not be reconsidered for selection.

7.3.3.1 Effectiveness Evaluation. Each -alternative will be evaluated with
respect to the level of protectiveness to human health and the environment
that it will provide through reductions of waste in terms of toxicity,
mobility, or volume. The short-term component, occurring during the con-
struction and operation period, and the long-term component, occurring after
the remedial action alternative has been completed, will be evaluated.
Levels obtained in reduction of toxicity, mobility, or volume will be com-
pared to contaminant-specific ARARs, pertinent TBCs, or target risk levels.

7.3.3.2 Implementability Evaluation. Implementability is a measure of both
the technical and institutional feasibility of constructing, operating, and
maintaining a remedial alternative with respect to a specific site.. Techni--
cal feasibility refers to the ability to construct, operate, and meet
technology-specific regulations for process options. Institutional feasibil-
ity refers to the ability to-obtain approvals and any necessary permits from
Federal, State, and local agencies and to procure required services and
equipment.

7.3.3.3 Cost Evaluation. Comparative cost estimates will be based on cost

_curves, generic unit costs, vendor information, conventional cost-estimating

guides, and prior similar estimates. Both capital and operating and mainten-
ance costs will be considered where appropriate. Present worth analyses will
be used to evaluate expenditures that occur over different time periods, so
that costs for different remedial alternatives can be compared on the basis
of a single figure for each alternative.

Costs will only be used to screen alternatives within a given alterna-
tive category. For example, any form of treatment, containment, or removal
and disposal alternative is likely to be more costly than one emphasizing no
action. It is inappropriate to screen the active alternative in favor of the
no-action -alternative on the basis of cost. However, if two treatment alter-
natives, for example, are substantially similar in terms of effectiveness and
implementability with one's having a cost that is significantly higher than
the other, it may be appropriate to eliminate the higher cost treatment
alternative from further consideration. In short, cost alone is not an
acceptable justification for reducing the range of appropr1ate waste manage—
ment options under consideration.
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7.3.3.4 Evaluation of Innovative Aiternatives. . Innovative technologies. are
those technologies that are fully developed but lack sufficient cost or per-
formance data for routine use at-hazardous waste sites. Therefore, it will
most 1ikely not be possible to evaluate alternatives incorporating innovative
technologies on the same basis as available technologies. However, innova-
tive technologies will be carried through the screening phase if there is
reason to believe that they offer significant advantages. -

7.3. 4 Verification of Appilcable or Re]evant
and ApprOpr1ate Requ1rements ' .

At the conmclusion of screen1ng, sufficient 1nformat1on will exist on the
technologies and configurations of greatest interest to perform a more
definitive identification of ARARs. The ARARs previously identified will be
refined with input from the Federatl and State environmental regulatory agen-
cies. Regulatory agency participation will be important in providing project
focus and direction and in. eaSTng the regu1atory review of the Phase 1/2 FS
report. .

7.3.5 Reevaluation of Data Needs

‘Once the field of alternatives has been narrowed, the need for any
treatability testing will be apparent. = Such-testing w111 occur during the
Phase 2 RI. Additional site characterization data needs may also be iden-
tified during the alternatives screening phase. However, it is expected that
the nature and extent of contamination will be well defined by the end of the
RI. Therefore, any additional field investigations deemed to be needed -
during the Phase 2 RI will focus on hetter defining the effect of operable
unit conditions on the performance of the technology processes of greatest
interest.- Data quality objectives will be refined or developed, as
necessary,  for any additional: 1nvest1gat1ons. Do

7.3.6 Phase 1/2 Feasibility Study Report-mRemed1a1 A]ternat1ves
ﬂeve‘iopment and Screem ng Sumnar_v '

The results of the initial screen1ng of a]ternatives w111 be combined
with the interim-Phase 1 FS to develop a document summarizing both the
development and screening of alternatives for the 1100-EM-1 operable unit.
The procedures for developing, evaluating, defining, and screening the alter-
natives will be well documented. The.following types of information wi]1
also be 1nc1uded. - ' '

. Def1n1t10n of each alternat1ve 1nc1ud1ng extent of remed1at1on,
volume of contaminated material, sizes of major treatment pro-
cesses, process parameters, c]eanup time frames transportat1on
dlstances, and special cons1derat10ns

¢ Notation of process opt1ons that were 1n1t1a11y screened out and
are being represented by. the processes comprising the alternative

e Screening evaluation summaries of each alternative.
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A reevaluation of data needs for the Phase 2 RI will be included in this
report. Details of this report will, in turn, be Summarized in the final FS
report for the project, which is to be prepared under the third phase of the
FS_ . . ’ .

7.4 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES (PHASE 3 FS)

The detailed analysis of alternatives follows the deveTlopment and
screening of alternatives and precedes the actual selection of the remedy to
be implemented at the operable unit. The results of the detailed analysis
provide the basis for identifying a preferred alternative and preparing the
proposed operable unit remedial action plan. The detailed analysis of
alternatives consists of the following components:

e Further definition of each alternative, if appropriate, with
respect to the volumes or areas of contaminated envirormental media
to be addressed, the technologies to be used, and any performance
requirements associated with those technologies

e An assessment and a summary of each alternative against nine
evaluation criteria

‘e A comparative analysis among each of the alternatives that will
facilitate the selection of an operable unit remedy.

The results of this phase, along with a.summary of the first two phases,
are then documented in a final FS report. )

The brief summary of the Phase 3 FS process presented below was derived
from EPA (1988a). - : -

7.4.1 Definition of Remedial Alternatives

The alternatives that remain after screening may need to be defined more
completely before the detailed analysis is begun. During the detailed analy-
sis, each alternative will be reviewed to determine if additional definition
is required to apply the evaluation criteria consistently and to develop
order-of-magnitude cost estimates (-30 to +50 percent). Information deve-
loped to further define alternatives at this stage may include preliminary
design calculations, process flow diagrams, sizing of key process components,
preliminary site layouts, and a discussion of limitations, assumptions, and
uncertainties concerning each alternative. Information collected from treat-
ability investigations, if conducted, will also be used to further define
alternatives. - - -
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7.4.2 Beta11ed Ana1y515 of Remedlal Alternat1ves
Nine eva1uat1on criteria will serve as the bas1s for conduct1ng the .
detailed analysis and for subsequent se]ect1on of a cost-effective and
protective remedy:
e Short-term effectivéness-
e long-term effectiveness and permanence
. -Reduct1on of tox1c1ty, mob111ty, or voiume
) Impiementab111ty
s Cost
. Comp]1ance with ARARs
e Overall protection of human hea1th and the envwronment
e Environmental agency accaptance
e Community acceptance. | | 7 |
These criterfa encompass technicd1"co§t. ahd institutional considera-
tions, compliance with Spec1f1c statutory reqU1rements and commun1ty rela-

tions concerns.

7.4.2.1 Short-Term Effectiveness Anaiysis. This evaluation criterion
addresses the effects of the alternative during the construction and imple-

mentation phase until remedial action objectives are met. The following fac- %

tors relating to effects on human health and the environment will be
addressed for each alternative:

¢ Protection of the community during construction and implementation
e Protection of workers during-constrdction'and implementation

. Env1ronmenta1 1mpacts during construct1on and 3mp1ementat1on

. T1me unt11 remed1a1 act1on obJect1ves are achieved.

The evaluation of these factors w1]] include a discussion of increased
risk posed by the remedial alternative being evaluated and an evaluation of
the effectiveness and reliability of protective measures that could be taken
for worker protection or env1ronmenta1 impact mitigation.
7.4.2.2 Long-Term Effectiveness Analysis. The evaluation of alternatives
using this criterion will address the results of a potential remedy in terms

of the risk that would remain at the operable unit after remedial action
objectives have been met. The foT1qw1ng components will be addressed to
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evaluate the extent and effectiveness of controls that may be required to
treat res1dua1s or untreated wastes::

e Magnitude of remaining risk

. Adequacy of controls

» Reliability of controls.

The eva]uat1on of these components will include an assessment of resi-
dual risk, the adequacy of containment systems and institutional controis,
and the potent1a1 need to replace components:of the remed1al a]ternatxve.
7.4.2.3- Analysis of Reduction in Haste Toxicity, Mob111ty, and Vo1ume. This
evaluation criterion addresses the statutory preference for selecting reme-
dies that employ treatment technologies that permanently and s1gn1f1cant1y
reduce toxicity, mobility, or volume of a hazardous substance as their prin-
cipal element [CERCLA 121 (b)(l) 1980]. The following spec1f1c factors will
be addressed:

e The treatment processes, the remedies they will employ, and the
materials they will treat .

¢ The amount of hazardous materials that will be destroyed-or treated

e The degree of expected reduction in toxicity, mob111ty, or volume
as a percentage of reduct1on

. The degree to which treatment w111 be irreversible -
e The type and quant1ty of treatment residuals that will remain.

Alternatives that treat a site through destruction of toxic contami-
nants, reduction of the total mass of toxic contaminants, irreversibie reduc-

.- tion in contaminant mobility, or reduction of total volumes of contaminated

media will be deemed to satisfy the preference for permanent treatment.

7.4.2.4 Implementability Analysis. Impiementability refers to the technical
and institutional feasibility of implementing an alternative and the avail-
ability of various services and materials required during its implementation.
In evaluating this cr1terton, the following factors will be analyzed: '

e Technical feasibility including construction and operat1on, reli-
ability of technology, ease of undertaking additional remedial
actions, and monitoring considerations

¢ Institutional feasibility

& Availability of services and materials.
7.4.2.5 Cost Analysis. Cost considerations will be an important evaluation
criterion at the Hanford Site because funding is distributed by the

U.S. Congress. Costing procedures outlined in the Remedial Action Costing
Procedures Manual (EPA 1987g) will be used in the alternatives evaluation.
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Both capital costs and annua} .operation and ma1ntenance costs will be con-
sidered. Cost w¥ll be deve1oped within an accuracy of -30 to-+50 percent.-

In addition, a present worth analysis will be conducted so that all alterna-
tives can be compared on the basis of a single figure in a common base year.
A discount rate of 5 percent will be used a1ong with a period of performance
of 30 yr. _

7.4,2.6 Analysis of Compliance with Applicable or Relevant and Appropriate
Requirements. This evaluation criterion is used to determine how each alter-
native complies with ARARs,  The detaijled analysis will summarize which
Federal and State environmental standards, requirements, criteria, or Timita-
tions are applicable or relevant and appropriate to an alternative.. How the
aiternat1ve meets these requ1rements w131 be descr1bed.

7.4.2.7 Ana1y31s of Overall Protect1on of Publlc Health and the Environment.
This evaluation criterion provides a final check to assess whether each
alternative meets the requirement that it be protective of human health and

the environment. - The overall assessment of protection is based on & compo-
site of factors discussed under long-term effectiveness and permanence,
short-term effectiveness, and compliance with ARARs. The analysis will

address how each specific alternative achieves -protection over time and how
operable unit risks are reduced. A discussion will be included of how each ...
source of contam1nat1on 1s to be e11m1nated reduced or control]ed for each
alternative. Lo

7.4.2.8 Analysis of Environmental Agency Acceptance. Because the EPA and
EcoTogy will have an opportunity to review and comment on the ES report, this -
analysxs will be Timited to formal comments made by the agencies during pre-
vious phases of the RI/FS. Agency comments on the remedial alternatives ana-
lysis phase will be specifically addressed in a responsiveness summary prior
to finalization of an ROD that documents the selection of the remedy.

Ty

Therefore, the analysis of this criterion will focus on those features ==&

of alternatives that the EPA or Ecology have reservations about or oppose. A
brief discussion of what processes were used to 1ncorporate environmental
agency inputs to the project will be included. :

7.4.2.9 Analysis of Community Acceptaﬁce.- The potential]y.affected com-
munity, spec1a1 interest groups, general pubT1c, and other interested govern-
mental agencies will have an opportun1ty to review and comment on the FS
report as well. Before the ROD is developed, community concerns.-will also be
addressed in the responsiveness summary. Thus this analysis will also be
confined to commun1ty concerns forma11y transmittéd to project management
personnel earlier in the. RI/FS :

7.4.3 Comparison of Remedial Alternatives

Once the alternatives have been individually assessed against the nine
criteria described above, a comparative analysis will be conducted to evalu-
ate the relative performance of each alternative in-relation. to each specific
evaiuation criterion. The key tradeoffs or concerns among alternatives will
generally be based on the evaluations of shortzterm effectiveness; long-term
effectiveness and permanence; reduction of toxicity, mobility, and volume;
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implementability; and cost. Overall protectiveness and compliance with ARARs
will generally serve as a threshold determination in that they either will or

will not be met.

The comparative analysis will include a narrative discussion describing
the strengths and weaknesses of the alternatjves relative to one another with
respect to each criterion. The potential advantages in cost or performance
of innovative technologies and the degree of uncertainty in their expected
performance will also be discussed. The differences between all the alterna-
tives will be summarized in tabular form. '

7.4.4 Feasibility Study Report

The analysis of individual alternatives against the nine criteria will
be presented as a narrative discussion accompanied by a summary table. The
alternatives discussion will inciude data on technology components, quantity
of hazardous materials handled, time requirad for implementation, process
sizing, implementation reguirements, and assumptions. The key ARARs for each
alternative will also be incorporated into those discussions. The discussion
will focus on how, and to what extent, the various facters within each of the
nine criteria are addressed. A summary table will highlight the assessment

- of each alternative with respect to each of the nine criteria.

Based on the results of the comparison of alternatives, the FS report
will indicate which remedial alternative is preferred. The preferred alter-
native will provide the basis for the proposed remedial action plan.

7.4.5 Proposed Remedial Action Plan

In accordance with Section 117 of CERCLA (1980), a brief analysis of the
preferred remedial alternative or proposed remedial action plan will be pub-
lished for public review and comment. The proposed plan and FS report will

- be made available for public review at the same time, after requlatory

approval. The proposed plan will consist of a very brief summary, written
for the public in terms of content and distribution, of the nature and extent
of contamination at the 1100-EM-1 operable unit, the overall remedial action
process, the preferred alternative and its advantages and disadvantages, and
the other alternatives that are fully developed and analyzed in the Phase 3
FS.

Significant comments on the proposed plan will be addressed in a respon-
siveness summary to be prepared during the selection-of-remedy process that
immediately follows the RI/FS. The proposed plan will be finalized based on
comments, if necessary, and published as a final remedial action plan. The
remedy selection process will then be formally documented in an ROD developed
between DOE, EPA, and Ecology.
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8.0 DATA MANAGEMENT PLAN

An extensive amount of data will be generated over the next several
years in connection with the RI/FS process that will be conducted to evaluate
and remediate hazardous waste sites at the Hanford Site. The quality of the
data must be beyond reproach because they will be used to evaluate the need,
select the method(s), and support the full remediation of the waste sites as
agreed upon by the DOE, EPA, Ecology, and interested parties. Thus, a com-
prehensive plan for the management of this extensive amount of data is
absolutely essential. - o

8.1 INTRODUCTION AND OBJECTIVES

This section describes a two-component data management system (DMS) for
accessing and tracking the receipt, storage, and control of validated data,
records, documents, correspondence, and other associated information. These

. components include a computer-based component and an administrative component

to handle, store, and protect physical records and samples.
This section ocutlines the following: |
¢ Types of data and information that are expected to be collected
e Currently available computer-based and administrative components
° P]ans for déve1oping-any needed interfm administrative‘components .

e Plans for developing & comprehensive computer-based component that-
integrates selected existing and anticipated computer data bases

e Plans for establishing an information repository for maintaining
~ the official paper (hard-copy) records associated with each
operable unit. ' ' :

Procedures for the system will be developed for directing project-
authorized personnel as to the manner in which data are received, stored,
tracked, amended, and disseminated so that a record of control is always
maintained. These procedures will be developed to ensure that the integrity
of the data is maintained. The procedures will be provided in a detailed
data system procedure manual that describes how .data can be entered,
accessed, processed, and amended so that a record of use and changes or modi-
fications to the data is maintained. Accessibility of the data base by all
;?terested parties will allow access as described in the Agreement and Action

an. ‘ :

The data system procedures manual will include the procedures necessary
for handling and tracking the information that must be maintained in the
administrative record for each operable unit as well as physical (hard-copy)
records associated with each unit. It will also include procedures for
operation and control of the computer-based component of the system.
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Existing procedures will be tsed or modified, or new procedures will be.
developed, to address records management for the following general subject
areas:

e Congressional ianires ahd:hearings

. DiscoVery

e Remedial planning, investigation, and feasibility study

¢ Remedial design and implementation 4

¢ EPA and State agency coordination

¢ Community relations

e - Imagery (photographs,fmaps,_i]1ustrafions, etc.)

. Enforcement:activities': |

¢ Contracts : | | ” | i

e Financial records.

An Environmental Information Managemént Plan {WHC 1989) addresses de-
velopment of the data management system discussed here and includes as a task :
the development of the data system procedure manual mentioned above. The .
plan also identifies general requirements, procedures, and responsibilities -

for managing environmental data and provides milestone and scheduling infor- -
mation assoc1ated with 1mp1ement1ng deve1opment of the DMS. i

The computer based component 1s the HEIS, currently being deve]oped by
PNL. The HEIS will be used to manage the extensive amount of data that will
be collected and generated during the RI/FS and site-remediation processes.
The HEIS is a computer-based information system that is designed to receive,
store, and provide for access to quality-assured data concerning Hanford Site
environmental and regulatory issues.. As shown in Figure 8-1, the HEIS is an
integrated data base designed to integrate existing operatxona? data bases
and provide a dedicated facility for data being gathered as part of the
CERCLA process. This allows for accessing and evaluating the data that is
collected and generated by the individual Hanford Site environmental data
base programs [e.g., Hanford groundwater data base, surface monitoring -
program data and management system (PDOMS), waste information data system
(WIDS), Hanford inactive site survey (HISS}}, while maintaining the integrity
of the individual data bases. Furthermore, implementation of HEIS will serve
to ensure that consistency is achieved through incorporation of all data
within a single data base.

L
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The HEIS will provide the following:
e User support capabilities
- A geographic information system
- Integrated graphics support
- Comprehensive user access capabilities
e Access by personal computers via existing networks
e Security of the data bases.

The computer-based component will serve to 1list and locate paper records and
physical samples. The HEIS will maintain much of the various types of raw
site (operable unit) data, verified program and summary data, and results of
approved analytical computer programs. The results of such analyses will be
stored separately from the original data files.

The ability to enter data into raw data files will be restricted to
maintain control of validated data. Any actions required to validate or
modify data will be procedurally controlled to protect data from being inad-
vertently or intentionally altered. A11 changes will be documented and main-
tained in the system.

The official paper-copy records (administrative record as well as other
official paper-copy records) and archived physical samples will be maintained
in designated areas that will be specified in the data system procedures
manual. The designated areas will be designed such that they will meet all
applicable protection and security requirements. Backup record copies will
be maintained in accordance with applicable procedures (now under
development).

8.2 TYPES OF DATA TO BE COLLECTED AND ANALYZED

Records and types of data to be tracked during the RI/FS process at the
Hanford Site are shown in Table 8-1. The "raw data" represents the actual
field and laboratory measurements or observations that will be made during
the RI/FS processes. The "summary data" represents the first-order analyses
of the "raw data." "Program tracking" includes information that is program-
matic or administrative in nature. It represents the data that are required
for the conduct of a project; however, it does not include the field or
laboratory data.

Validated data gathered during RI/FS investigations will be kept separ-
ate from other Hanford Site project data by placement in separate files with-
in the data management system. However, many of the ongoing Hanford Site
projects will provide data that will undoubtedly be very useful for the
Hanford Site RI/FS investigations. Data will be stored such that they may be
accessed for analyses, the results of which will be stored separately.
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Table 8-1. Types of Remedm] Investagatwn/Feaswx111:3/ Study Information
and Data to be Caﬂected..

Characterization

Raw data/sample analyses

Groundwater samples
Sediment samples
Surface water samples

| Atmospheric samples

Personnel exposure monitoring records
Geophysical information
Biota samples

Site descriptive information (topegraphy, geologl cal and
ecological features)

Pilot/hench test data

| Engineering design data

Summary data

Analytical results of envi ronmental media by time,
location, depth, contaminant, etc. _

Health risk assessment results
Engineering test results :
Graphic information system outputs

Sampling/analyses/data handling

.Samp!mg schedule

Sample collection procedures
Field/laboratory notebooks

1 Analyses scheduling

Laboratory quality assurance/quality control
Calibration tracking '

| Instrument coordination
| Data entry procedures

Data reduction, validation, storage and transfer
procedures

Tracking

Project management

Pro;ect schedule and miiestones

Project costs .

Equipment, personnel, and supplies scheduling
Docurnent tracking
Subcontracts

Project quality assurance/quality control procedures

Personnel

Personnel training and qualifications

Occupational expasure records
Personnel health and safety records

Compliance/regulatory

Applicable or relevant and appropnate requirements/
screening levels

Guidance document tracking
Comptliance issues
Problem resolution

P5ST33.3340-3-1
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A reference collection of app11cab1e EPA Ecology, DOE, and Hanford ‘Site-
contractor documents, drawings, and- correspondence will be ma1nta1ned to sup-
port site characterization and remedial investigation activities., The ARARs
drawn from Federal and State requirements and standards will be kept and
updated in a timely manner. Comp11ance requ1rements will alse be maintained
and updated periodically. ‘ _

8.3 DATA MANAGEMENT PLAN SCOPE RELATIVE Tﬂ OTHER
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
WORK PLAN COMPONENTS '

The DMS will receive and contro] va11dated data obtained through imple-
mentation of the SAP, HASP, ‘and fea51b1]1ty study segments of this work plan.
The QA plan includes provisions to ensure quality data and results of analy-
ses. The SAP provides the detailed ]og1st1ca1 ‘methods to be employed in
selecting the location, depth, frequency of collection, etc., of media to be
sampled.and methods to be employed to- obtain samples of the selected media
for cataloging, shipment, and- ana]yses. The data that result from the analy-
ses will be entered into the DMS for " subsequent control and tracking. In a
similar manner, data from field and bench tests of potential remedial tech-
n1ques is entered into the DMS. 'Proceduralcontrol for such testing is found
in the QA plan. Specific d1rect1ons and logistical methods to be employed
for field and bench testing are found.in the-technology plan... Site and per- -

-sonnel health data needed to ensure worker safety are specified in the HASP,

which also specifies the manner in wh1ch these -data are to be obtained. Per-
sonnel health records will be protected as required by the Privacy Act and
secured in such a way that only authorTZed personne] will have access to
these data. R

8.4 PROCEDURAL CONTROL OF DATA MANAGEMENT SYSTEM | e

_ The DMS w111 be proceduraTIy reguiated by .the data systems procedure
manual to be developed. As spec1fwed in the Environmental Information Man-
agement Plan (WHC 1989a), an in- process document control procedure and
1100-EM-1 procedure will be utilized in the interim (see also Appendix C) A
specific example relat1ng to surface env1ronmenta1 monitoring is given in
Figure 8-2. _ _ _

8.5 IDENTIFICATION OF EXISTING DATA BASE'SYSTEMS

Several data bases are: currently in use at the Hanford Site. These data
bases were developed for a variety of different purposes and uses. However,
much of the information .and data—hand]xng capabilities associated with these
data bases is directly useful to RI/FS evaluation of the various operable
units located on the Hanford Site. A 11st1ng of the existing data bases that
are available is provided in Tab1e 8 2.
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Table 8-2. Existing Hanfofd Data Bases.

-Data base name |

S mformation type

Hanford Groundwater Data Base - -

Contains chemical and radmnuchde analytical resulis for
groundwater and sediment samples

Program Data and Management
System (PDMS)

Contains chemical and radionuclide analytical results of
air, surface water, soil, vegetation, wildlife, and
foodstuffs sam p!es

Waste Information Data System
{W1DS) _

Contains information on the physical and environmental
characteristics of waste units at the Hanford Site
{radioactive and hazardous chemi cals)

Hanford inactive Site Survey (HISS)

 Contains detaifed prelsmmary assessment/site inspection

mformatson on individual waste sites at the Hanford Site

Hanford Environmental Comphance
Report (HECR)

Contams information on Hanford Site waste streams for
trackmg enwronmental compliance issues

Environmental Compliance Tracking

Contams regulatory flowsheet information for tracking

T System (ECTS} compliance with Federal, State, and local environmental
regulations e "~
Ox Sample Preparation System .Generates labels, reports, etc. for sampling preparation
o, : and contains information on facilities, location, and time
_ of sampimg and'chain-of-custody information
s Basalt Waste lsolation Project Contams information on hydrological conditions and
N Tachnical Data System some geological data for the Hanford Site. Also contains
4 site characterization, hydrological data, hydrochemistry,
stratagraphy, and constituent data
Fom ‘ o
Warehouse inventory Management ‘Keeps track of all the hazardous material purchased at;:
. O System | the Hanford Site -~
Flow Gemini--Environmental [ Will comtain information associated with onsite i
- Information System - monitoring for exposures to hazardous materials (e.q.,
e monitoring well drilling for gaseous releases)
: Flow Gemini--Occupational Heaith Contains employee medical information
G Information System (medical S S '

information tracking system)

Material Safety Data Sheet System

Contams mformatlon on chemicals found at the Hanford
Site.’ Currently this is a manual system operated by HEHF,

 butitisin the process of being computerized. This effort

is being coordinated with the SARA Title ili right-to-
know program &t the Hanford Site

Occupational Radiation Exposure

Contains personnel respiratory protection fitting, work
restriction, and radiation exposure.information

Quality Control Blind Standards Data
Base

Contains the results on spiked samples, replicate samples,
and interlaboratory comparisons

Training Records Information System

'Contams records onindividual employee training records

Commitment Control System

Tracks correspondence commitments. A network version
is avaalabie '

PSTEE-3340-8-2
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Westinghouse Hanford maintains an Environmental Resource Center that
contains copies of environmental and pertinent Federal and Washington State
regulations, documents that have been prepared and submitted to Ecology and-
EPA pertaining to the regulations, and correspondence in support. of environ-
mental matters. The Environmental Resocurce Center contains RCRA permit
applications and closure plans as well as RI/FS work plans for individual
Hanford Site operabie units. . Other information such as environmental Taws,
DOE orders, corporate policies, and case histories will also be added. .
A computer-based indexing system is presently being developed and will allow
rapid identification of appropriate documents, copies of which can be
obtained from the Environmental Resource Center files. The Environmental
Resource Center will contain copies of all correspondence with Ecology and
EPA. This will include primary as well as secondary documents, '

8.6 EVALUATION OF EXISTING DATA BASE SYSTEMS

In general, the existing data bases in use on the Hanford Site were
designed for specific purposes. They are not integrated to cover anticipated
RI/FS needs.  These existing data bases will provide supplementary, histori-
cal data to support the RI/FS process. The scope of each data base identi-
fied in Table 8-2 is discussed separately in the following paragraph.

The Hanford groundwater data base is used to generate the annual
"Groundwater Monitoring at Hanford" report. It also contains the Hanford -
Site's RCRA compliance-monitoring program's groundwater monitoring data. In
addition, it has been modified to handle vadose zone (sediment) sample data.

The PDMS is generally used by the Hanford Site to generate the annual -
"Surface Environmental Monitoring at Hanford" report. It is an overall data
base for tracking routine and: special air, surface-water, soil, vegetation,
wildiife, and foodstuff samples from the Hanford Site. '

The WIDS and the HISS data bases were set up specifically to handle
hazardous waste site information. The WIDS contains data on the general phy-
sical and environmental characteristics associated with the waste units
located on the Hanford Site. The HISS contains preliminary assessment/site
inspection information on inactive sites at the Hanford Site including fairly
detailed information on location, date for receiving waste, types and quanti-
ties of waste, cleanup actions, and other similar types of information. In
addition, the HISS is supported by the PNL hazard ranking system and modified
nazard ranking system evaluation data base, which contains the detailed
hazard ranking system and medified hazard ranking system scoring information,
with input parameter justifications, for individual waste sites at the
Hanford Site. The WIDS system serves as the official Hanford Site waste
units identification and tracking system. - o

The Hanford Environmental Compliance Report (HECR) and Environmental
Compliance Tracking System (ECTS) are two systems currently used at the
Hanford Site to track compliance. The HECR was developed to provide a uni-

form method for Hanford Site contractors to use in collecting and maintaining
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regulatory compiiance status ‘information on Harférd ‘Site facilities.  Data
input- into HECR centers primarily around.compliance with the various State
and Federal legislation that may apply to a particular discharge point at the
facility. The discharge point is the primary level for which compliance data
are entered. However, the term “discharge point" can be defined with a great
deal of flexibility, allowing the system to track individual waste sites or
operable units with no difficulty. The HECR provides for entry of additional.
comp]aance status information for those. points needing follow-up action.

This is done to allow tracking of comp11ance actions on a specific point..

The ECTS contains regulatory,f]owsheet information. It is designed to be-
used in the evaluation of waste streams for compliance with Federal, State,
and local environmental regu1at1ons.f Waste streams .are the primary focus of
the ECTS; however, waste streams can be defined with some flexibility to
aliow the system to be used to track individual waste sites or operable
units. The HECR and ECTS can be used in the comprehensive DMS to track com-
pliance status of operable units {or: individual sites if conditions warrant).

The sample preparation system was set up'te generate labels for sample
bottles and to track sample status at 'the ‘analytical laboratories. It can
generate reports on samples cotlected, sampies currently at an amalytical
laboratory, and sampTes w1th resu]ts overdue from the 1aboratory

The Basalt Waste Iso1at1on Proyect (BWIP) technical data system Was
being prepared to contain information on'hydrological conditions and some
geological data at the Hanford Site.  The system was intended to handle data
obtained from wells in hydrologic units in the basalt strata giving Lambert
coordinates, water pressure, and other similar well ‘information. It was also
designed to handle site character1zat1on, hydrological, hydrochemistry, stra-
tigraphy, and constituent data. There is some overlap between the capabili-
ties of the Hanford groundwater data base and the BWIP technical data system. o
The -BWIP technical data system is not 1ntended for shaT]ow we]ls in the = =
unconfined aquifer. : -

The warshouse inventory management system is a data base established to
track, from receipt of material to its shipment to the customer, all stock
items and to forward costing data to the financial data system. For the pur-
pose of safe storage and transportation, hazardous materials are identified
within the warehouse inventory: management system. The system will be used in
conjunction with the mater1a1 safety data sheet system and the SARA Title III

program.

The Flow Gem1n1--env1ronmental 1nformat1on system, managed by the HEHF,
is commonly referred to as the HEX system. It'is set up to contain informa-
tion associated with ons1te_mon1tor]ng ‘of exposures to-hazardous materials of
Hanford- workers.. -This system is in the process of being modified, so there.
is considerable flexibility to adJust it 'to accommodate the onsite monitoring
needs of the environmental restorat1on programa

The Flow Gem1n1——occupat1ona1 hea]th 1nformat1on system (HEHF's medical
information tracking system) contains the confidential employee medical
evaluation and history information. The HEHF medical surveillance program
will need to be given d1rect1ons from the HASP for each operable unit as to

8-10




£x3

&i\\h

L

o
Ll

[l
HECS

DOE/RL 88-23, REV. 1
— 05/01/89 -

the specific elements that will need. to be tracked for the specific indivi-
duals involved with its characterization. Once this is done, the medical
information tracking system will contain ail of this information.

The material safety data sheet system contains information on chemicals .

- found at the Hanford Site. Currently, this is a manually operated system

operated by HEHF; however, it is in the process of being computerized. The
computerization effort is being done in coordination with the SARA Title III
mandated "right-to-know" program at the Hanford Site.

The occupational radiation exposure data base system contains personnel
respiratory protection fitting and qualifications, work restrictions, and
radiation exposure information for all Hanford Site employees. Access to
individual employee's records must be tightly controlied to comp?y with the
Privacy Act of 1974.

The quality control blind standards data base contains information asso-
ciated with quality control spiked samples, replicate sampling, and inter-
Taboratory comparison results for the Hanford Site RCRA program. The data
base is currently a manually tracked system, but is in the process of being
computerized. It can quite readily be expanded to handle these type of data
for the env1ronmenta1 restoration program as well.

The training records information system contains tra1n1ng records for

" Westinghouse Hanford employees. Current?y it handles contractors to
Westinghouse Hanford manually, but is in the process of being upgraded to
“handle these electronically. The training records information system can be

adjusted to include all contractor personnel working on a particular operable
unit.

~ The financial tracking system contains financial records for tracking

- and report1ng on status of projects at Westinghouse Hanford. It is the sys-

tem Westinghouse Hanford uses to track the financial aspects of all their

-projects. It has the capability of tracking projects by cost accounts and

can pravide status reports upon request.

Data management procedures are addressed in Chapter 4 of EPA gu1dance-
(1988a). The contents of Table 4-2 of Section 4.2.1.3, which provides an
outTine of the file structure necessary for a superfund site, were used as a
1ist of elements necessary for a data management system. Table 8-3 shows a
listing of these elements and a brief discussion of how the various com-
ponents of the DMS will address them. _

The previous discussions have addressed the ex1st1ng systems that can be
used to provide a historical basis for the RI/FS work. However, there are
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Analysis of Data Needs as Spetified in the U.S. Environmental

Protection Agency Draft Guidance Directive and Current Historical
Hanford Site Data Bases. (Sheet 1 of 2)

File structure/data needs

A-ppiicable data bases

Congressional Inquires and Hearings:
Correspondence

Transcripts
Testimony
Published hearing records

None available. These will have to be addressed by written
procedures. : S

Discovery: .
Initial investigation

Prefiminary assessment
Site inspection' report

Hazard ranking system data

Waste information data system and hanford inactivé site survey. The
Hanford inactive site survey contains hard copy files of the infermation
used for performing the hazard ranki system/modified hazard
rankmg system evaluatlons of Hanford waste sites.

Remedlal Planning:
Correspondence

Work plans for remedial
investigationfeasibility study . -

Remedial investigation/feasibility study
reports.

Hezlth and safety plan
Quiafity assurance/quality control plan

record of decision/responsiveness
summary

The commitment control system is presently available to track

| correspondence. Health and safety plans and quality assurance/quality

controt plans will be included in each work pian that will be developed
for each.operable unit: The information pertinent tothe development
of the remedial investigation/feasibility study report will be tracked by
the Hanford environmental information system using subordinate
data bases such as the: Hanford groundwater data base, program data
managernent system, waste information data system, Hanford

inactive site survéy, sample preparation system, BWiP technical data
syster; warehouse inventory management system, Fiow Gemini-- . -
enmrgnmenta! mformatmn system, and quality conttrol biind staindards
data base.'”

Remedial Implementation:
Remedial design reports

Perm_its

Contractor work plans and progress
reports

U.S. Army Corps of Engineers agreements,
reports, and correspondence

All-of these itemns will be tracked by the data management system.

State and Other Agency Coordination:
Correspondence _
Cooperative agreement/ superfund State
contract .

Interagency agreements .
gﬂemorandum of understanding with the
tate

1 Parts of these may be able to be tracked by the Hanford environmental

compliance report. A record-file system is also currently being
developedat the Hanford Site to track many of these items. These will
be managed within the data ma nagement system.

PST88-3340-8-3
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Table 8-3. Analysis of.Data Needs as Specified in the U.S. Environmental
Protection Agency Draft Guidance Directive and Current Historical

Hanford Site Data Bases.

(Sheet 2 of 2)

Flle structure/data needs Applicable_ data-base system
Community Relations: There is no known existing system at the Hanford Site available to .
Interviews electronically track community relations information. Thisinformation
will be handled manually in accordance with the community relations
Correspondence plan with tracking added to the data management system.

Community relations plan
List of people to contract, e.g., lecal
officials, civic leaders, environmental
groups
Méetimg summaries
Press releases
Mews clippings
Fact sheets
Comments and responses
Transcripts
Summary of proposed plan

Responsiveness summary

imagery:
Photagraphs

Hiustrztions
Other graphics

The Hanford inactive site survey and associated files contain
photographs and maps of sites. Also, the Hanford Envirenmental
Information System will have graphic information system capabilities. -

Enforcement:
Status reports

Cross-reference to any confidential
enforcement files and the person to
contact

Correspondence

Administrative orders

status information

The Hanford environmental compliance report and environmental
compliance tra:kingsystem will be used to contain the compliance

y operable unit. Any administrative orders that
are formally produced can also be tracked in the data management
system designed to track formal documents.

Contracts:
Site-specific contracts

Pracurement packages
Contract status notifications

List of contractors

Other than existing project management software systems currently
available at the Hanford Site, there is no known electronic system

esently available to track contract information such as this. This
Information can be handled manuaily by procedures or the data
management system can track it. ’

-Financial Transactions:
Cross-referance to other financial files and
the person to contact
Contractor cost reports

Audit reports

The financial aperations for the deanup of a Federal facility is different
from the normal U.S. Environmental Protection Agency-funded
superfund process. The financial information that needs to be tracked
for compliance purposes can be tracked manually or by the data
management system.

PSTE8-3340-3-3
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several data management needs identified in Table 8-1 for which there is no
currently operated or historical data base. These include the following:

L]

Tisted.

Geophysical (site-by-site basis)

Soil column analytical data (site-by-site basis)
PiTot- and bench-sca]e test1ng

ARAR screening o

Cost tracking

Caiibration tracking

Instrument coordination

QA/QC tracking

Field and laboratory notebook tracking

Document tracking (both site- spec1f1c documents and guidance
documents)

Treatment/aTternat1ve screen1ng

Summar1zed/ana1yzed data (involves most of the raw data types)

Initial deve]opment of HEIS will focus on these needs in the order
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9.0 COMMUNITY RELATIONS PLAN

A community relations plan is currently being developed for the Hanford
Site environmental restoration program. Because community relations activi-
ties are so interrelated among operable units, a decision was made to develop
a single community relations plan that will have the capability to address
specific individual concerns associated with each operable unit, but will
still provide continuity and general coordination of all the envirommental
restoration program activities with regard to community invoivement. The
site-wide community relations plan discusses Hanford Site background informa-
tion, history of community involvement at Hanford, and community concerns
regarding the Hanford Site. It also delingates the community relations pro-
gram that the DOE-RL, the EPA Region 10 Office, and Ecology will
cooperatively 1mp1ement throughout the cleanup of all the operable units at
the Hanford Site. A1l community relations activities associated with the
1100 Area work plan will be conducted under this overall Hanford Site
community relations plan.

9-1
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- APPENDIX A

SITE DESCRIPTION

1.0 INTRODUCTION

Appendix A provides a brief summary of available information on geology,
hydrogeology, surface hydrology, meteorolegy, air quality, and ecology of the
1100 Area. Because relatively little site-specific information is available,
the information presented below is based primarily on regional data and
extrapolation from other areas on the Hanford Site.

2.0 GEOLOGY

The 1100 Area 1ies on an elongated north-scuth plateau at an elevation
of approximately 400 ft above mean sea level, between the Yakima and Columbia
Rivers, which are at elevations of approximately 370 ft and 340 ft, respec-
tively. The land surface slopes generally to the southwest toward the Yakima
River and to the east toward the Columbia River. The area is located on the
southern extension of the Central Hanford Sand Plain, which is part of the
central piains geomorphic unit of the Columbia Plateau. Southwest-to-
northeast-trending longitudinal dunes extend up to or across the 1100 Areéa.
The amplitude of most of the dunes is on the order of 10 ft. The dunes are
locally active, but for the most part they have been stabilized by vegetation
or have been reworked in grading and excavation for facilities.

The principal structural feature is the Pasco Basin (Fig. A-1), which is
one of several sediment-filled basins in the Central Columbia Plateau. The
sediments in the Pasco Basin, as well as of the entire Columbia Plateau, are
underlain by the Miocene age Columbia River Basalt Group. The sediments
overlying the basalts, from the basalts upward, include (1) the Ringold For-
mation, {2) glaciofluvial deposits of the Hanford formation, which include
Pasco gravels and Touchet Beds, and (3) surficial eolian sediments.

Figure A-2 illustrates suprabasalt stratigraphy in the Pasco Basin. Direct
evidence as to the depth, thickness, and characteristics of sediments and
basalts beneath the 1100 Area is limited. The description presented below is
based primarily on a log for a test well north of the Horn Rapids landfill
and on extrapolation of geologic conditions from the 300 Area.

2.1 COLUMBIA RIVER BASALT GROUP

Basalts of the Columbia River Basalt Group are present below a depth of
approximately 170 to 200 ft. Comprised of numerous basalt flows and inter-
bedded sediments, the Columbia River Basait Group extends more than 12,000 ft
below the Hanford Site (DOE 1986).
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2.2 RINGOLD FORMATION

The Ringold Formation directly overlies the uppermost basalt flows of
the Columbia River Basalt Group. The Ringold is a fluvial sedimentary unit
that exhibits lateral facies variations. Major facies of the Ringold Forma-
tion include the main river channel facies, overbank facies, and fanglomerate
facies. Figure A-3 shows the general distribution of Ringold facies types
within the Pasco Basin. Because of the facies variations and limited data,
the stratigraphic relationship between Ringold units observed in the 3000,
300, and 1100 Areas and well-studied sections in the western Pasco Basin is
not completely known.

Newcomb (1958) divided the Ringold Formation into three members, based
on exposures at the type section along the southern end of the White Bluffs
(located along the Columbia River at the east side of the Hanford Site).
These are a "lower blue clay member," a "middle conglomerate member," and an
"upper member." The "lower blue clay member" (now called the lower Ringold
unit) is now known to overlie, in some areas of the Hanford Site, a thin
basal Ringold unit composed of clay to gravelly sand. The lower unit itself
is generally a clay or silt that often contains sandy or gravelly layers
(Newcomb et al. 1972). The middle Ringold unit is generally a sandy gravel
with local sand or silt lenses. The upper Ringold unit, found mainly in the
White Bluffs area to the north and across the Columbia River from the
300 Area, is composed mainly of fine sand and silt.

A complete section of the Ringold Formation is probably not present in
the vicinity of the 1100 Area. In the 300 Area, approximately 2 mi north of
the 1100 Area, the upper unit and part of the middle unit have been removed
by erosion prior to deposition of the Pasco Gravels (Lindberg and Bond 1979).
This is probably the case in the 1100 Area also. In the 1100 Area the lower
Ringold unit (and the basal unit if present) lie completely beneath the water
table. The water table lies within the uppermost portion of the Ringold For-
mation present (the middle Ringold unit) or within the lowermost portion of
the Pasco gravels. Total thickness of the Ringold Formation in a test well
(10/28-10G1) approximately 0.5 mi north of the Horn Rapids landfill is
approximately 144 ft (Newcomb et al. 1972). The lower 23 ft correspond to
the "lower Ringold unit" discussed above, while the remaining thickness con-
sists primarily of gravel, gravelly sand, sand, and silty sand, with occa-
sional interbeds of clay and siltstone. In the 300 Area, the Ringold Forma-
tion present is approximately 150 ft thick with the lower Ringold unit about
40 ft (Lindberg and Bond 1979).

2.3 PASCO GRAVELS

Glaciofluvial deposits known as the Pasco gravels overlie the Ringold
Formation and extend to very near the surface. These gravels were deposited
by Pleistocene floodwaters resulting from catastrophic failure of ice dams in
western Montana and northern Idaho. The Pasco gravels were deposited on an
irregular erosional surface along main channelways of the catastrophic
floods. Thickness of the gravels varies from 30 ft to more than 50 ft.
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Touchet beds are rhythmically bedded, fine-grained slack water flood
facies that are generally contemporaneous with the Pasco gravels. Because
the 1100 Area lies along a main flood channelway (Fig. A-4), Touchet beds are
not expected to constitute a significant part of the stratigraphic section
within the 1100 Area.

A total thickness of 47 ft for "glaciofluviatile and fluviatile depo-
sits," corresponding to the Pasco gravels is reported in well 10/28-10G1
(Newcomb et al. 1972). These deposits consist of sandy gravel with boulders,
in which the predominant lithology of the gravel and boulders is generally
basalt.

2.4 SURFICIAL EOLIAN SEDIMENTS

Eolian sands and silts cover the area as a veneer of varying thickness.
These deposits consist of fine to medium sand or silty sand.

3.0 HYDROGEOLOGY

Groundwater beneath the area occurs in confined aquifers within the
basalt sequence, the unconfined aquifer of the Pasco gravels, and the sands
and gravels of the Ringold Formation. The boundary between the confined and
unconfined aquifers in the 300 Area is typically the Towermost silt and clay
member of the Ringold Formation (Lindberg and Bond 1979). In the 300 Area a
confined aquifer may exist in gravel layers beneath the silt/clay member and
immediately above the basalt. The estimated depth to the water table in the
vicinity of the 1100 Area is approximately 40 to 60 ft. Because of lateral
facies variations, silt or clay lenses in the Ringold Formation may function
as aquitards on a local scale. Perched or semiperched water conditions may
also occur locally.

The unconfined aquifer in the area exhibits relatively high permeabil-
ity, particularly in the Pasco gravels. Aquifer pumping tests and numerical
groundwater modeling for the 300 Area indicate transmissivities greater than
100,000 ft2/d (Lindberg and Bond 1979). The storativity of the unconfined
aquifer has been estimated to be 0.1 for hydrologic studies of the 300 Area
(Lindberg and Bond 1979). Aquifer tests conducted in the north Richland well
field (ICF 1987) indicate a transmissivity of approximately 86,000 ft2/d, and
storativity of 0.11. No measurements of these parameters or of the disper-
sive or retardation characteristics of these aquifers beneath the 1100 Area
are available. However, because the sediments in the unconfined aquifer are
similar to those in the 300 Area and the north Richland well field, hydro-
logic properties of sediments in the 1100 Area are probably similar.
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Water-table maps for the Hanford Site indicate.that along the northern
end of the 1100 Area, the water table dips to the east and ranges from
approximately 370 to 350 ft above mean sea level (WHC 1987). Regional
groundwater flow in the 1100 Area is thought to generally be west to east,
controlied by the elevation difference between the Yakima and Columbia
Rivers. The Yakima River is recharging the unconfined aquifer, which in turn
discharges to the Columbia River. There are a number of factors that poten-
tially complicate this relatively simple system:

e Spatial differences in hydrau11c conduct1v1ty of the unconfwned
aquifer

¢ Variations in the river stage of both the Yakima and Cotumbia
Rivers

¢ Infiltration to the unconfined aquifer from irrigation
(agricuTturaT and residential)

. Upward leakage {discharge) from the confined aguifer to the Tower
part of the unconfined aqu1fer

e Operation of the north Richland well field (including the artifi-
cial recharge of Columbia River water to the unconfined aquifer)

e A water table that sometimes Ties within the higher permeability
Pasco gravels and in other areas within the lower permeability
Ringold Formation.

Of these factors, the operat1on of the north Richland well field ‘is
1ikely the most significant.

Variations in stage of the Columbia River are expected to have minimal.

*~effects on groundwater flow in the 1100 Area and vicinity because of the high

degree of control by Columbia River dams. Newcomb et al. (1972, p. 27) dis-
cuss significant effects of varying river stage on the water table near the
Columbia River at Richland. However, their data were coliected from January
1950 to December 1952 and correspond to a time before Priest Rapids
(upstream), McNary (downstream), and other dams were constructed. The 1100
and 300 Areas are now near the upper reaches of the McNary Pool, which is
maintained at a fairly constant elevation of 339 to 344 ft.

Newcomb et al. (1972, p. 27) report a 22-ft rise in Columbia River level
near Richland in 1950 that resulted in a 14-ft rise of the water level in a
well 4,000 ft from the Columbia River. Lindberg and Bond (1979, p. 4-23 to
4-31) report that in 1977 (pest-dam construction) the Columbia River rose
3.6 ft at the 300 Area and resulted in a 2-ft rise in a well 1,300 ft from
the Columbia River (well 699-S30-E15A)} and a less than 1-ft rise in a well
4,000 ft from the Columbia River (699-S29-E12). The north Richland well
field is 3,000 to 4,000 ft from the Columbia River, and the 1100 Area is
6,000 to 7,000 ft from the Columbia River.

The high river stages reported by Newcomb et al. (1972) at Richland in

the early 1950s were sustained for 2 to 3 mo each time, whereas the high
water stage reported by Lindberg and Bond (1979) at the 300 Area during 1977

A-9
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lasted Jess than 1 mo. One month is not enough time for significant effects
of a higher river stage.to. propagate;rn»the groundwater more than approxi-
mately 4,000 ft from the Co?umb1a R1ver.a

Halfway between the 1100 Area and the Co1umb1a River is the city of
Richland's north Richland well field. The wells are completed in the uncon-
fined aquifer and are art1f1C1al1y recharged by water- pumped from the
Columbia River to infiltration ponds. ‘Artificial recharge is conducted
dur1ng the summer months and’ dur1ng ‘the winter when the water treatment plant
is shut down. The well field is used for city water—suppTy makeup during
peak demand periods and when the water treatment plant is shut down for main-
tenance. Intermittent operation of the well field and recharge ponds Tikely
causes significant local fluctuation of the water table and substantially
affects the rate and direction’ of groundwater flow in the vicinity of the
1100 Area. : e

Given the heterogene1ty of both the Pasco gravels and the Ringold Forma-
tion, together with the various recharge/dascharge po1nts and seasonal varia-
tions in withdrawal, the groundwater flow conditions in the 1100 Area are
1ikely to be comp]ex, and d1rect1on and%rate ‘of groundwater flow is, 1ikely to
change with time.

4.0 _suRFAci;q}-: | H‘_I-D_ROLOGY

The magor surface water features at the Hanford Site are the Columbia
River, which is located approx1mate]y 1 mi-east of the 1100 Area, and the
Yakima River, about 2 mi to the west. ‘Both® streams are 1mportant sources of
industrial, agricultural, and domestic water for the region. Other streams
in the v1c1n1ty of the 1100 :Area are- ephemera1 " No surface water or ephez’
meral streams are present within the 1100 Area or the Horn Rapids landfilii™ -
Abandoned irrigation canals pass through the 1100 Area at several 1ocat1onsa
These canals have not been used s1nce the Tand was taken over by the
U.S. Government in the 19405G : :

Mean annual: prec1p1tat1on w1th1n the Pasco Basin ranges from less than
7 in. within the Hanford Site to a maximum of 15 in. atop Rattlesnake Moun-
tain (located to the west-northwest: of -the 1100 Area). Total annual precipi- .
tation over the entire basin is est1mated to be approx1mate1y 800,000 acre-
ft, with an average annual prec1p1tat1on of less than 8 in. Mean annual
runoff is generally less than 0. 5 1n. for most ‘of the basin (Leonhart '1979).

Average annual pan evaporat1on exceeds 60 ‘in. . Average annual lake eva—
poration ranges from 39 to 41 in. ‘Actual ‘evapotranspiration is essentially
equivalent to annual prec1p1tatzon (Leonhart 1979). Each of the individual
sites.in the 1100 Area is characterized by 1nter1or drainage, such that s1g-
nificant surface runoff is un11ke1y.:=g 1
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5.0 METEOROLOGICAL CONDITIONS AND AIR QUALITY

A comprehensive program of meteorological monitoring is in place at the
Hanford Site. Meteorological data are collected at the Hanford Meteorologi-
cal Station and at 24 automated monitoring stations (Fig. A-5) located within
the Hanford Site and in adjacent areas. The Hanford Meteorological Station
is located approximately 21 mi northwest of the 1100 Area, between the
200 East and 200 West Areas. Since 1945, meteorological measurements have
been made at the station and at multiple Tevels on its 400-ft instrumented
tower. Earlier measurements of temperature and precipitation, beginning in
1912, were made at the old Hanford townsite. A summary of these data,
through 1980, has been published by Stone et al. (1983).

Two of the automated stations in the meteorological monitoring network
are located within close proximity to the 1100 Area. These monitoring sites
have been in operation since early 1982. The 300 Area monitoring site is
located less than 1 mi north-northeast of the Horn Rapids landfill and
approximately 3 mi north of the 1171 Building. At this station, measurements
of wind direction and speed and of air temperature are made at three levels
on a 200-ft meteorological tower. A doppler acoustic sounder is also ‘located
at this site. The sounder remotely senses wind directions and speeds, air

‘temperatures, and other parameters to & height of up to 1,800_ft-above the

surface.

The second of these two stations is located about 2 mi to the south-
southwest of the 1100 Area at the Richland Airport. At this monitoring site,
wind and temperature sensors are mounted on the top of the airport's air-
traffic control tower. Measurements are made at a height of approximately
50 ft above ground Tevel. -

~ The Horn Rapids landfill is Tocated in the same general terrain environ-

 ﬁﬁent as the 300 Area monitoring sites; meteorological conditions at this dis-

posal site should be adequately represented by measurements at the 300 Area
station. The other disposal sites in the 1100 Area are located further to
the south, between the Richland and 300 Area stations. Therefore additional
meteorological monitoring will be required to determine how representative
the existing meteorological monitoring sites are of conditions in the central
and southern portions of the 1100 Ares.

Meteorological data collected at the automated stations are communicated
by radio to the Hanford Meteorological Station in the form of 15-min averaged
values. After being received at the Hanford Meteorological Station, data are
processed and stored on a minicomputer for later analysis.

5.1 NEAR-SURFACE WINDS

At the 300 Area site, the winds are most frequently out of the north,
although winds from the southeast through the southwest also occur fairly
frequently. At the Richland Airport site, the winds are most frequently from
the southwest; winds from the west, west-southwest, and south-southwest are
next in order of frequency. AL both sites, winds with an easterly component
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tend to have-significant1y Tower wind‘speeds than winds with a westerly com-
ponent. Also at both sites, winds with the highest speeds tend to be from
the southwest. Wind roses for both sites are presented in Figure A-6.

There are some significant differences in the wind patterns for the
300 Area and Richland Airport monitoring sites. These differences arise
because of the influence of local terrain, vegetation, and nearby buildings
on winds. The 300 Area site is located on a slight rise (a stabilized sand
dune) less than 1 mi west of the Columbia River. The site is located in a
north-south running river valley; the terrain to the west begins a graduatl
increase in elevation a little over 1 mi from the site, and the terrain to
the east rises steeply on the east bank of the Columbia River. This terrain
configuration should account for the high percentage of low speed winds with
strong northerly and southerly components at the 300 Area station.

Measurements of the wind at the Richland Airport site are made at a
s1ightly higher distance above the ground than at the 300 Area site. Airport
buildings, of comparable height to the control tower, are Tocated to the
southwest of the wind sensors. The northwestern edge of the city of Richiand
and its surrounding shelterbelt of trees approach to within 1,000 ft of the -
site. The afrport buildings and the city's trees and buildings should have

. - some affect on the meteorology of this site. However, at the airport there
- are no significant variations in the elevation of the Jocal terrain to influ-

ence winds, as at the 300 Area site.

5.2 TEMPERATURE AND HUMIBITY

Diurnal and monthly averages and extremes of temperature,'dewpoint, and
humidity are contained in Stone et al. (1983). For the period 1912 through
1980, the average monthly temperatures range from a low of 29.3 °F in January

- ~to a high of 76.4 °F in July. During the winter, the highest monthly average

temperature at the Hanford Meteorological Station was 44.5 °F, and the record
lowest was 21.4 °F; both occurred during February. During the summer, the
record maximum monthly average temperature was 81.8 °F in July, and the
record low was 63.0 °F in June. The annual average relative humidity at the
Hanford Meteorological Station is 54%, with maxima during the w1nter months
(averangg around 75%) and minima during the summer (about 35%) .

5.3 PRECIPITATION

Average annual precipitation at the Hanford Meteorological Station is
6.3 in. Most of the precip1tat10n takes place during the winter, with nearly
half of the annual amount accruing in the months of November through
February. Days with greater than 0.5 in. precipitation occur less than 1% of
the year. Rainfall intensities of 0_2 in/h persisting for 1 h are expected
once every 10 yr. Rainfall intensities of 1 in/h for 1 h are expected only
once every . 500 yr.. Winter monthly average snowfall ranges from & minimum of
0.3 in. in March to a max1mum of 5.3 in. in January.
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5.4 ATMOSPHERIC DISPERSIﬁN

Atmospheric dispersion is a function of wind speed, atmospheric sta-
bility, and mixing depth. Dispersion conditions are generally good when
winds are moderate to strong, when the atmosphere is neutral or unstably
stratified, and when there is a deep mixing layer. Good dispersion condi-
tions associated with neutral and unstable stratification exist about 57% of
the time during the summer. Less favorable dispersion conditions occur when
the wind. speed is 1ight and the mixing Tayer is shallow. - These conditions
are most common during the winter, when moderately to extremely stable
stratification exists about 66% of the time.

Occasionally there are extended periods of poor dispersion conditions
that are associated with stagnant air in stationary high-pressure systems.
Stone et al. (1972) estimated the probability of extended periods of poor
dispersion conditions. The probability of an inversion period extending more
than 12 h varies from a Tow of about 10% in May and June to a high of about
64% in September and October. These probabilities decrease rapidly for dura-
tions greater than 12 h,

9.5 AIR QUALITY

Sulfur dioxide, nitrogen dioxide, carbon monoxide, and total suspended
particulates have been periodically monitored in the communities and commer-
cial areas southeast of the Hanford Site, and/or sites within the Hanford
Site, during the past two decades. The maximum ambient concentrations mea-
sured in the region are presented in Table A-1. Because these measurements
were taken near local sources of pollution and during periods when pollutant

~ emission rates were higher than current levels, these values are estimated to
‘be higher than current maximum background concentrations. '

Currently, air concentrations of nitrogen d10x1de and total suspended
particulates are rout1ne1y monitored on the Hanford Site. This monitoring
indicates that the max1mum annual average concentrations of nitrogen dioxide
are less than 15 pg/m3. -Local monitoring of total suspended particulates for
the Tri-County Air Pollution Control Board is conducted at the Hanford Meteo-
rological Station. State-wide monitoring indicates that the concentrations
of total suspended particulates periodically reach relatively high levels in
eastern Washington, due to natural events (i.e., dust storms, sand storms,
volcanic eruptions, and large brush fires). Accordingly, high levels of .
total suspended particulates have been measured at the Hanford Meteorological
Station during such events. "Rural fugitive dust" from such natural events
is typically exempted from regulatory consideration.
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Table A-1. Ambient.Air Quality Standards.and Maximum Measured
Background Concentrations for the Hanford Site and the
| - Surrounding Area (pg/m3). =

: . National | National |Supplemental | Maximum
C%ﬁ'giﬁtg;g’" primary | secondary state ambient
standard' standard standard | concentration
Nitrogen dioxide .
Annual arithmetic mean 100 100 _ - 36
1 sulphur dioxide ‘ '
Annual arithmetic mean - ' 80 80 52 0.5
24-h maximum? 365 365 260 6
3-h maximuma " - 1,300 | - 20
1-h maximuma - - - - 1,018 49
. 1-h maximumb - - 655 - 49
= Carbon monoxide - : '
€2 8-h maximuma 10,000 | 10,000 | - 6,500
1-h maximuma 40,000 | 40,000 - 11,800 -
Total suspended particles SRR P .
: Annual geometricmean 75 - 60 |40 + bkgd.c 55/20d -
P - 24-h maximuma | 260 150 {120 + bkgd.c |  353/30d
Ly aNot to be exceeded more than once peryesar. | . '
, - bhot to be exceeded more than two times in any consecutive 7 d.
. P T chkgd. = background concentration caused by natural sources.
; _ dThe higher values represent concentrations caused by the occurrence of excep-
L tional natural events (i.e., duststorms, brushfires). In the absence of duststorms.and
B other natural events, the maximum annual background concentration would .
e generally not exceed 20 pg/m3 and the maximum 24-h background concentration
: _ would generally not exceed 30 ug/m3.. For siting and enforcement purpases, the
£ U.S. Environmental Protection Agency uses these lower vatues for eastern
Q Washington. L T e '

6.0 BIOTA

6.1 VEGETATION

; The natural vegetation of the gently sloping land between the Rattie-
; snake Hills and the western shore of the Columbia River is dominated by
: desert shrubs, especially big sagebrush, bitterbrush, rabbitbrush, and, to a
lesser degree, spiny hopsage. The herbaceous understory to the shrubs 1is
mostly dominated by grasses, especially cheatgrass (an alien annual species
introduced to eastern Washington from Eurasia in the late 1800s) and the
small native bunchgrass, Sandberg bluegrass. The invasion of cheatgrass has
been attributed to the effects of livestock grazing for many decades before
1943 (Mack 1981). The predominant vegetation type on land areas affected by

| | L
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waste management act1V1t1es is the sagebrush cheatgrass CAnennﬂatndénuﬂa-
Bromus tectorum)., '

The abandoned agrictltural fields have béen dominated by alien annual
plants, such as cheatgrass and Russian thistle, for four decades, with 1ittle
ev1dence of invasion by the native perennial plants.

6.2 TERRESTRIAL ANIMALS

The most extensive terrestrial animal habitat on the Hanford Site is the
sagebrush-grass habitat type. The game mammals on the Hanford Site are the
mule deer, cottontail, and Jackrabb1t - The fur-bearers are the coyote,
badger, and bobcat.

Resident small mammals include the Great Basin pocket mouse, deer mouse,
Townsend ground squirrel, pocket gopher, harvest mouse, house mouse, Norway
rat, sagebrush mole, grasshopper moyse, vagrant shrew, least chipmunk, and
Merriam shrew.

The game'b1rds that may nest in the sagebrush-grass habitat type are the

owls use the Hanford Site as a refuge, especially during nesting (F1tzner

et al. 1980). Raptors that nest on the Hanford Site include Swainson's hawk,

" red-tailed hawk, northern harrier, kestre] prairie falcon, burrowing owl,

E

and great horned ow1

Historically, the sagebrush-grass habitat has'provided breeding sites
for small birds and animals such as the horned lark, western meadowlark, and

. the Great Basin pocket mouse. -An ever expanding use of land for irrigated
sagriculture, dryland wheat crops, and urbanization has resulted. in substan-
~=tial loss of sagebrush-grass habitat in eastern Washington. ATthough the

tand of the Hanford Site has not experienced the dramatic loss of sagebrush-
grass hahitat that has steadily occurred on the surrounding ‘Tands over the
past four decades, some species of animals and plants that were abundant in
sagebrush-grass habitats in the past have diminished in abundance to the
point where they may in the near future become extirpated or extinct. Some
species may require special kinds of management. Endangered and threatened
plants and animals (as designated by both Federal and State of Washington
agencies) that occur or are thought to occur on the Hanford Site are briefly
reviewed in Tables A-2 and A-3.
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Sensitive Plants on the Hanford:Site.

Table A-2. Endangered, Threatened and
- Taxa Statusa Rel"ati.onshi-p to the 1100 Area
Columbia Milk Vetch _ Threatened Alocal endemucc with its major populations
Astragalus columbianus Barneby C b located on the Yakima Firing Center; not
expected to occur in the vicinity of the
1100 Arez
Persistent Sepal Yellowcress Endangered | Known to occur on the wetted shoreline of the
Rorippa columbiae Suksd. ex C | Columbia River on the Hanford Site; not likely to
Howeil occur in the vicinity of the 1100 Area
Thompson's Sandwort _ Threatened | Exists as A. franklinii on stabilized sand dunes;
Arenaria franklinii Dougl. var. ' taxonomic status is curreptly under
Thompsonii Peck _ consideration
Hoover’s Desert Parsley Threateried | Alocal endemic in Yakima, Benton, Grant, and
Lomativum tuberosum Hoover L Kittitas Counties, accurrence in the vicinity of
: ] the 1100 Area has not been established
Gray Cryptantha “Sensitive [ Occurs on stabilized sand dunes of the Hanford
Cryptantha leucophea Dougl. | Site hear the Wye Barricade; occurrence in the
Pays vicinity of the 1100 Area has not been
established R
Piper’s Daisy Sersitive' | A local endemic, accurs on \the Arid Lands _ ©
Errgeron prper:anus Crong. Co Ecology Reserve; occurrence in the vicinity of
| the 1100 Area has not been established
Tooth—SepaI Dodder Monitor = | Recently found in Benton County; parasiticon. .
Cuscuta denticuiata Engelm. sa%(e)brush may occur in the vicinity of the:
1100 Area

apefinitions of special dassnf:catmns of vascuiar piants in Washington and special termlnology

Endangered--A vascular plant taxon in danger of becommg extinct or extirpated in Washington

withinthe near future if factors contributing to its decline continue. These are taxa whose - o

populations are at critically low levels or whose habltats have been degraded or depletedtoa = .t

significant degree.

Threatened--A vascular planttaxon hkely to become endangered within'the near future in
Washington if factors coniributing to its populatzon dechne or habitat degradation or loss contmue

Sensitive—A vascuiar plant taxon, with smal! populatlons or localized distribution within the state,
that is not presently endangered or threatened, but whose populatlons and habitats will be

eopardized if current land use practices ¢ contl nue..

Monitor--A vascular plant taxon of potential concern because of uncertain taxanomic status or
paucity of informatian concerning distribution; or a taxon that is actuaily more abundant or less

threatened than previously thought.

bPlants that are listed as "C" are candldates on the 1980 Federai Register Notice of Review and

1983 Supplement.

cLocal endemic-—-A taxon restricted to a geographlcal area, usually within a single county or

several adjacent counties.

A—.‘f.8 _



,#%,,,

e

DOE/RL 88-23, REV. 1
05/01/89

Endangered Threatened, and Sensitive Animals on the

Table A-3.
; Hanford Site. (Sheet 1 of 2) .
Taxa Status@ Relationship to the 1100 Area

WASHINGTON STATE STATUS OF SPECIAL BIRD SPECIES

Birds Associated with Dryland Habitats of the Hanford Site But Net
Known to Nest on the Hanford Site

Centrocercus urophasianus

| Golden Eagle PS | Foragesin sagebrush-grass habitats; mostly a winter visitor

Aquila chrysoaetes _ : ' : o
Birds that are Infrequent Visitors to the Hanford Site
Peregrine Falconb SE | An erratic visitor
Falco peregrinus :
Birds Associated with Sagebrush-Grass Habitats
-Ferruginous Hawk ST ] Anoccasional foragerin sagebrush-grass habitats; an
Buteo regalis occasional nester onthe Arid Lands Ecology Reserve
Swainson’s Hawk Forages in sagebrush-grass habitats in spring and summer
Buteo swainsonii . e
e ‘Prairie Falcon Forages in sagebrush-grass habitats; a year-round resident

‘Falco mexicanus : '

.| Burrowing Owl PS | Foragesinsagebrush-grass habitats
Athene cunicularia
Sage Thrasher . PS | A possible forager in sagebrush-grass habitats

| Oreoscoptes montanus’ _ :
Long-Billed Curlew PM | Nestsin dryland habitats inthe vicinity of the 1100 Area,
-Nurnenius americanus mostly in spring and summer; forages in sagebrush- grass
habitats _

. ;Sage Sparrow PM | Nestsin desert shrubs; forages in sagebrush-grass habitats

Amphispiza belli in spring and summer
Sage Grouse € A small populauon inhabits the Arid Lands Ecol ogy Reserve

WASHINGTON STATE STATUS OF SPECIAL MANMMAL SPECIES

vgmy Rabbit ST | Anunlikely inhabitant of sagebrush-grass habitats in the

wlagus idahoensis 1100 Area; may be extirpated from the Hanford Site
Merriam’s Shrew PS | An unlikely inhabitant of sagebrush-grass habitatsin the
Sorex merriami . 1100 Area; known to inhabit the Arid Lands Ecology Reserve
White-Tailed Jackrabbit PS | Anunlikely inhabitant of sagebrush-grass habitats in the
Lepus townsendii 1100 Area; may be extirpated from the Hanford Site
Sagebrush Vele PM TAN unirkely inhabitant of the sagebrush-grass habitats in
Lagurus curtatus |ithe vicinity of the 1100 Area; more abundant on the Arid

: Lands Ecology Reserve
| Northern Grasshopper PM | Presentin sagebrush-grass habitats

Mouse : '
Onychomys leucogaster
Ord Kangaroo Rat PM | Not known to inhabit the Hanford Site
Dipodomys ordii

PST88-3340-A-3
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Table A-3. Endangered, Threatened, and Sensitive Animals on the
: Hanford Site. (Sheet 2 of 2)

Taxa Statusa o Relationship to the 1100 Area

WASHINGTON STATE STATUS OF SPECIAL MAMMAL SPECIES

Townsend Ground Squirrel PM | Locally abundant in sagebrush-grass habitats
Spermophilus townsendii S .

Several species of bats may inhabit abandoned buildings. The Long-Eared Myotis (Myotis evotis) and
Pallid Bat (Antrozous pallidus) are listed as PS. The Yuma Myotis (Myotis yumanensis), Fringed
Myotis (M. thysanoides), Long-Legged Myotis (M. volans), Small-Footed Myotis (M. leibi), and

estern Pipistrelle (Pipistrellus hesperus) are listedas PM. .
The Townsend’s Big-eared Bat (Plecotus townsendii}) is listed as PT. '

WASHINGTON STATE STATUS OF SPECIAL REPTILE AND AMPHIBIAN SPECIES

Sagebrush Lizard _  PM | Known to inhabit sagebrush-grass habitats

Sceloporus graciosus _ } T

Norttéer-n Desert Horned PM  {Knownto -inhabit'sagebrush-grass habitats

{ Lizar R o

Phrynosoma platyrhinos _
Striped Whipsnake | PM | May be present in sagebrush-grass habitats

Masticophis taeniatus ' _ o o '

Night Snake PM | May be presentin sagebrush-grass habitats

Hypsiglena torguata R _

WASHINGTON STATE STATUS OF SPECIAL_INVERTEBRATE SPECIES
Oregon Swallowtail PM | Inhabits sagebrush-grass habitats; ecclogical status in the
butterfly | vicinity of the 1100 Area is unknown _ .
Papilio oregonius _ _ .
aDefinitions of some special classifications of animal species: , m

State Endangered (SE)--A species that is seriously threatened with extirpétion within the State of
Washington. These are classified by the State Game Commission as endangered wildlife
(WAC 232-12-014). Protected from taking due to damage (RCW 77.1.265). .

Proposed Endangered (PE)--A species proposed for consideration for State Endangered classification.

State Threatened (ST)--A species that could become endangered without management or removal of
threats. These species are classified by the State Game Commission as protected wildlife

(WAC 232-12-011). Protected from possession, control, or destruction.of nests or eggs

(RCW 77.16.120). R

Proposed Threatened (PT)--A species proposed for consideration for State Threatened classification

State Sensitive (55)--A species that could become Threatened if current water, land, and environmen-
tal practices continue. Classified by the State Game Commission as Protected Wildlife and protected

from possession, control, or destruction of nests or eggs.
Proposed Sensitive (PS)--A species proposed for consideration for State Sensitive classification.
Monitor Species (SM)--A species of special interest because of public apreal, need for special habitats
during a portion of their life cycle, status as indicators of environmental quality, population status
that is mostly unknown, taxonomic status in need of further study, or justifiably removed from
Endangered, Threatened or Sensitive classifications. - o
Proposed Maonitor (PM)--A species proposed for State Monitor classification.

bFE = Federally designated endangered species. _

clndetermined. L T PSTE8-3340-A-3
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~ APPENDIX B -
EXISTING OPERABLE UNIT DATA

1.0 INTRODUCTION

Limited data specific to waste d1sposa1 operations and groundwater con-
ditions in the 1100-EM-1 operab1e un1t and v1c1n1ty are available. Existing
data include the following: :

¢ Analyses by the State of Nash1ngtoh of well-head water from the
Richland, north Richland, and Duke well fields

e Analyses by Hanford Env1ronmenta1 Health Foundation (HEHF) of well-
head water from the north. 31¢h1and well field

. -Ana1yses'of eight pre11m§nary surface soil samples

¢ Analyses of water samples from 11 we11s in the 1100 and 3000 Areas
and vicinity _

¢ Analyses of water samp]es from seven wells in the vicinity of the
1100 Area conducted in August 1988 by the Hanford site-wide
groundwater mon1tor1ng pr03ect,_'

Results of these analyses will be discussed in terms of water analyses
for the north Richland and Duke we1]s, water analyses for 1100 and 3000 Area
groundwater monitoring wells, and ana]yses of preliminary soil samples. =

Ay,
-

2.0 WATER ANALYSES FOR THE NORTH RICHLAND AND DUKE wELL FIELDS

The State of Washington Department of Social and Health Services,
Division of Health, Public Health Laboratories analyzed a samp1e from the
north Richland well field and one from the Duke well field in January 1988.
A total of 54 compounds were analyzed using U.S. Environmental Protection
Agency (EPA) Method 524- (EPA 1986a). - In the sample from the north Richland
well field, the only compounds detected were chloroform, [13.6 parts per
billion (p/b) ] and bromodichloromethane (1.5 p/b). In the sample from the
Duke well field, the only compound detected was chloroform, 1.6 pg/L. Other
samples from the Richland water supply: system showed similar results.
Resulits of these analyses are ava11ab1e from the city of Richland.

Samples taken in August 1987 from the north Richland well field and -
analyzed by HEHF show results that are generally consistent with the results
obtained by the State of Washington. 'Well -5 on the north end of the north
Richland well field showed 2.2 ug/L chloroform. No other hydrocarbon com-
pounds out of 36 analyzed were detected above the minimum detection 1imit of
0.5 png/L. Well 3000-B showed 1.73 pg/L chloroform, 0.73 ug/L bromoform, and
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0.7 upg/L p-chlorotoluene. (The p-chlorotoluene may be an artifact according
to the analyst.) PR pRERTEINL

These two samples were also analyzed for a variety of metals and anions
important to water quality. The results for constituents above detection
levels.are as follows. Well D-5: nitrate, 0.32 mg/L: sodium, 2.9 mg/L;
chloride, 1.3 mg/L; sulfate, 10.0 mg/L; and total dissolved solids (TDS),
107 mg/L. Well 3000-B: nitrate, 0.67 mg/L; sodium, 2.5 mg/L; chloride,

1.0 mg/L; sulfate, 9.3 mg/L: and TDS, 94 mg/L.

Chloroform, bromoform, and bromodichloromethane are all compounds that
can be associated with the chlorination process for city water supplies or
with sewage treatment processes. However, these samples were taken at the
well head, so these compounds did not result directly from chlorination of
Richland city water. Possible explanations of their origin include irriga-
tion of lawns with chlorinated city water and subsequent infiltration of the
water into the unconfined aquifer and/or the introduction of chlorinated '
water to the Yakima and/or Columbia Rivers through irrigation runoff or
sewage disposal practices. A cne-time sampling of Columbia River water at
the 300 Area .intake showed none of the chlorination-related compounds.

Similar chlorination-related compounds have been detected in well-head-
samples from the Vernita rest area, the Wellsian Way well field, and in
finished effluent from the Richland sewage freatment plant (37 pg/L). The
Vernita rest area is upstream from the Hanford Site approximately 34 mi
northwest of the 1100 Area. The Wellsian Way well field is located in the
southern part of Richland approximately 4 mi south of the 1100 Area. It is
uniikely that either of these areas has been affected by contamination from
the 1100 Area, nor is there any indication that the 1100 Area is a potential
source. of chloroform and related compounds. Therefore, the trace levels of

- chlorination-related compounds in the north Richland and Duke well fields are

not Tikely to be from the 1100 Area. Instead, the ubiquitous nature of the
chlorination-related compounds suggests that they are characteristic of shal-
low aquifers recharged from the Yakima or Columbia Rivers.. Alternatively,
they may be the result of irrigation by chlorinated water.

Given the previous discussion, no evidence of contamination of the north
Richland and Duke well fields from the 1100-EM-1 operable unit has heen
detected to date based on direct analysis of the water from the well fields.

3.0 PRELIMINARY SURFACE SOIL SAMPLES

Eight preliminary surface soil samples were taken in March 1988 at the
battery acid pit (1100-1), "paint and solvent pit" (1100-2), "antifreeze and
degreaser pit" (1100-3), a possible spill located 800 m north of the
1171 Building and west of the shops (the "discolored-soil site"), and from
the asphalt emulsion on the large sand hill immediately north of the

- 1171 Building. Results from these samples are shown in Table B-1.
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Analytical 'R-eﬁu'itsizfor-"Surface Sail Samb]es from the 1100 Area.

<Ethylene glycoi.

dArochior 1254 - polJchIonnated hlphen I

eNine unknown acid-base-neutrais (ABN wnth estlm ated concentratlons of 26 to 2,900 jig/g.

Bis(2ethylhexyl) phthalate. |
9Di-n-octyl phthalate.
hUnknown aliphatic hydrocarbon

iNine unknown aliphatic hydrocarbons w1th est:mated concentratlons of22t0 36 ug/L.

ND = nct detected.

PST88-3340-B-1

Battery - Battery Spill we__sf Asphalt “Paintand | “Paintand | "Antifreeze | "Antifreeze
Constituent acid pit acid pit - of | emuision | solventpit” { solvent pit* and and
{1100-1) {1100-1) tracks; S . - {1100-2) {1100-2) degreaser | degreaser
{ug/g} _ ] - : pit” {1100-3} { pit™{1100-3)
BAPOO1AQ1 | BAPOOIBOT | SWT001A01 | AEPO01A01 | 110002401 | 1100002801 | 110003A01 | 116003BG1
Alpha {pCiL) <14 53 4.2 3.9 43 26 2.2 <0.9
Beta (pCil 18.4 209" U973 20.5 16.7 16.8 15.3 140
Mercury 1.37 <0.2 <0.2 <0.2 <0.2 <0.2 <.2 0.2
Beryllium <0.5 <0.5 <05 | . <05 <0.5 <05 <05 <0.5
Strontium 35 - 22 48" 16 24 21 25 22
Zine 77 58 - 97" . 92 46 A9 45 47
Caicium 11,760 4,520 3,250 | -a820 5,130 4579 9,640 © 1,530
Barium 91 75 - g2 hooivsT oLl M -~ 65 72 64
Cadmium <0.2 <q.2 <02 |- <02 L a2 <0.2 <0.2 <0.2
Chromium 12 15 R 'E 8 9 7 4
Silver <10 <10 S0 - <10 <10 ° <10 <1.0 <1.0
Sodium 849 . 279 32 004 047 311 287 253 307
Nickel 9 & g g 9 9 7 5
Copper <1.0 1.0 C €10 <107 <10 <1.0 <1,0 <10
Vanadium 47 58 " BE 50 58 52 58 .80/
Antimony <10 <10 S <10 <10 <10 <10 <10 <f0 |
Aluminum 1,000 5,710 7,310+ |+ 5,820 - 7,710 7.260 . | 6,680 ~ 4,970
Manganese 276 207. o309 e 270 301 287 C290° 298
Potassium 1,590 1,230 ° 1480 ] 786 1,220 1,200 1,300 686
iron 26,300 25,300 23,8007~ | 234000 25400 23,700 26,500 " 28,000
| Magnesium 5,150 4,000 A790 4 4980 . | 5.160 4996 | 5020 4,780
Arsenic a0 1.2 1 0.85;" 2 0.8 1.3 0.9 <0.5
Selenium <0.5 <05 <05 0.5 <05 <05 <05 0.5
Lead 980 1,140 214 ] 564 20.8 284 | 5.5 g4
Nitrate 16 3.9 <18 et 11 58 . 10.5 1.3
Sulfate 1,650 1510 - 2.0 34 21.2 5.2 5.4 1.0
Fluoride 2.9 -39 | eto | <t <10 <1.0 <10 <1.0
Chloride 1.9 <t0 | =10 7| <%0 " 43 FR| 1.2 <1.0
Phosphate - 22,0 <2.0 <20 <2.0 <2.0 <20 - <20 <2.0
TOX 2 <1.0 <1.0 s N ST <1.0 <1.0 - <10 <1.0
TOCh 70.3 50.2 383+ | 461, 615 39.3 459 - 189
ETHYGLY ¢ <10 <10 <o 10 <10 <10 <10 T <1g
ARi254d <1.0 1.3 €10 <10 <1.0 <1.0 <1.0 <1.0
Unknown ABNe ND 1.3 o) ND ND ND ND ND
BISPHT ND ND 170, | 17 . ND ND ND ND
DINCPHT ¢ ND ND cg2. b ND ND ND ND ND
Unk. Aliph.HC R ND ND - . ND A ND ND ND ND
aTgtai organic halogen. ' B
bTotal organic carbon.
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These samples were ali surface samp les 1ntended to give & rapid indica-
tion of contamination to assist with: dévelopment:of the work plan. The
samples show that the soils at the battery acid pit (1100-1) have elevated
levels of Tead and suifate and possibly slightly elevated levels of mercury,
chromium, and arsenic. One of the two battery acid pit samples contains
measurable quantities of a polychlorinated biphenyl (PCB) (1.3 ug/g).

Samples from the "paint and soivent pit" (1100-2) and the "antifreeze
and degreaser pit" (1100-3) did not indicate any evidence of contamination.

" The sample from the apparent spill west of the tracks (discolored soil)
contains measurable concentrations of two phthalates, nine acid-base-neutral
(ABN) organics, and elevated total organic carbon (T0C).

The asphalt emulsion sample was taken to ensure that no hazardous sub-
stances were contained in the asphalt emulsion used to stabilize the Targe
dune north of the 1171 Building. The sample contained constituents expected
in an asphalt emulsion. No further action is planned for the asphalt
emulsion.

Py 4.0 PRELIMINARY WATER ANALYSES FROM 1100 AND 3000 AREA WELLS
P, Preliminary one-time sampling and water-level measurement of available
1100 and 3000 Area wells was conducted in the summer of 1986 by Pacific

=y - Northwest Laboratory (PNL) for the U.S. Department of Energy (DOE). The
wells sampled had been drilled for a variety of purposes; some as early as

s 1943. The wells were not constructed as monitoring wells and have not been

— ~rout1ne1y samp]ed as part of the 51te-w1de monitoring project.

== The objective of the study was to make an initial assessment of the
potentiaily hazardous constituents that may be present in the groundwater

v~  beneath the 1100 and 3000 Areas. Monitoring efforts were concentrated on the

areas downgradient from the 1100 Area equipment maintenance facilities
(Westinghouse Hanford Company) and the Kaiser Engineers construction facili-
ties. Eleven wells were sampled (see Figure 2-1) between July 18 and 23,
1986. These data are presented in Table B-2. However, the scope of this
study was limited, and caution should be exercised when using these data.
These data should not be used to determine the water gquality in the 1100 and
3000 Areas without additional sampling and research. Limitations noted _
during the study include the following: completion intervals for several of
the wells were not known, three different sampling devices were used, all
wells were sampled only once, and results were obtained from two separate
analytical laboratories. The analytical results include data obtained by
inductively coupled plasma, a methed that has been known to yield unreliable
results for some metals due to spectral interferences.

Of the 11 wells sampled, one (699-5S36-13B) contained a large amount of
sediment and yielded anomaious analytical results. The agnalytical results
from this well are Tisted in Table B-2, but are not considered further and
are not included in the generalizations that follow. A second well {ORV),
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Analytical Results for Sampled Wells in the 1100 Area--3000 Area Study

Table B-2. :
. (Units in parts per miilion [p/m]}. (Sheet 1 of 2)
WellSample 3000-G | 3000-D | 3000-N | 699-531-F13 699-532-E13A | 6-ORV | 6995311 | 6-ATHC | 11008 | 3000-D-1 | 699-536-138
4903 4907 4907 4902 4906 4898 4606 4899 4901 49000 4905
Constituent
TOX BDL | BDL BDL BDL BOL BDL BDOL BOL BDL BDL BbL
TOC 4206 5.762 3.748 1.38 1.608 BDL 1.001 2499 | 1278 2.786 19.736
Fluoride <04 | <01 | <01 <0.4 0.28 1.3 0.94 034 0y | ‘048 027
Chioride | 085 | 08 | 114 | 55 a5 23 | a8 50 26 6 a2
-+ - Nitrate 045 | 035 lts 24 fzju <02 ] 02 165 33 ] 125 | <02
; :;;ﬁuﬁéfé 205 | 91 | 100 | 44 705 | < ] <t 59 | a0 e " 1133
" Phosphate “<os | <05 | <05 | <05 | <05 | <05 | <05 <05 | <05 | <05 | <65
Barlum 0.11 0.1 0.45 0.2 - 0.47 <010 0.21 083 0.53 023 12 |
- Cadmium - 0.010 .<o.noés_ <0.0005 | - o007z | - 0.0026 . |<0.0005 | " 0.035 ‘<0.0005 | <0.0005 | 0.012 "} - <0.0005 |
- Manganese <01 | <001 | <0.01 1.0 - 0.16 [ <osi | oess <0.01 | <0.01 0.19 1.63
Sodium 3.5 3.7 4.4 20 20 42.8 437 72 TR 17 25.4
Potassium 1.1 0.95 1.82 70 9.8 9.6 7.8 13 85 5.1 13.2
iron <0.03 | <0.03 | <0.03 2.8 6.7 <0.3 1.67 <0.3 0.068 1.69 16.8
Lead <0.005 | <0.005 | <0.005 0.017 0.008 <0.005' 0.0a7 <0005 | <0005 | <0.005 <0.005
Aluminum <0.5 <0.5 <05 <0.5 <0.5 <05 <05 <0.5 <0.5 <0.5 4.9
Chromium <0.005 | <0.005 | <0.005 <0.005 <0005 | <0.005 <0005 | <0.005 | <0005 | <0.005 <0.005

/" —h\‘.
o

PST88-3340-8-2 -

T °"A3¥ °£2-88 '18/_300

68/10/40



-9

Table B-2. Anawt‘ica] Results for Sampled Weils in the 1100 Area--3000 Area Study

(Units in parts per million {p/m]}. (Sheet 2 of 2)

T e e | | omgases | mgge | g | e |eqme | s | uon | aege
Constituent ' ' - '
Silver <0.005 | <0.005 | <0.005 | <0.005 <0.005 <0005 | <0.005 | <0.005 | <0.005 | <0005 | <0.005
Copper <0.05 | <005 | <0.5 <0.05 <0.05 _éo’.os <0.05 <0.05 <0.05 | <005 <005 |-
Nickel 'J<_b.n1 <001 | <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0t <0.01 <0.01
- Vanadium <004 | <004 | <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Mercury <0.0005 | <0.0005 | <0.0005 | <0.0012 <0.0005 | <0.0005 | <0.0017 T"<0.0005 | <0.0005 | <0.0005 <0.0005
T ABN NA NA NA BDL NA NA b NA NA - NA NA
voc BDL. BDL BDL BDL BDL BDL BDL BDL BDL ¢ BDL
HERB NA NA NA BDL BOL BDLd BOL BOL BDL BOL BOL
PEST NA NA “NA BDL BDL NA BDL NA NA BDL BDL.
Colifarm NEG | POS NEG - " NA NA NEG NEG NEG NA NA NEG

ABN = Acid-base-neutral (semivolatile) organic compounds.
BDL = Below detection limit.

HERB = Herbicides,
NA = Notanalyzed.

PEST = Pesticides.

TOC = Total organic carbon.

TOX = Total organic halogen.

VOC = Volatile organic compounds.

alnadequate sample volume for normat detection limit.

bhis(2 ethythexyl) phthalate (code B40) 22 p/b (no other ABNs detected).
‘Methylene chloride (code A93) 20 p/b {no other VOC detected).

YInadequate sampie (detection limit = 0.0016 p/m). PST88-3340-8-2

T "A3¥ ‘g€2-88 /300

68/10/50
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located at the Off-Road Veh1c1e Park,_1nc1udes mu1t1p1e confined aquifers in

- its completion interval. Comparison of results from this well with other

wells that tap only the unconfined aqu1fer may not always be appropriate.

Fluoride was detected in 6 of 10 we11s, ch]or1de in 10 of 10, nitrate 1n

'8 of 10, and sulfate in 8 of 10. Phosphate was below detection limit

[0.5 parts per miilion (p/m)] for all samples. Chloride was found in higher
concentrations (>25 p/m) in the southern part of the study area (1100-D,

26 p/m and athletic complex well, 5C p/m). For the northern part of the
study area (ORV, 699-S31-E13, and 699-532-E13A wells), the range was 2.3 to
5.5 p/m. Concentrations in the 3000 group (3000-G, 3000-D, and 3000-N)
ranged from 0.8 to 1.1 p/m, probab1y ref]ect1ng the introduction of Columbia.
River water to the Richland well f1e1d.

Relatively h1gh-n1trate concentratlons occur in we!]s trending from
northwest to southeast through the study area (wells 699-S31-1, 3000-D-1,
athletic complex, and 1100-D). In these wells, nitrates ranged from 12. 5 to
165 p/m. In other wells, the concentrations ranged from <0.02 to 2.4 p/m.
The source of the nitrates is unknown, but given-the gverall easterly flow of
groundwater in the area (Newcomb et al.-1972), a single source is unlikely to
account for the nitrates in all the we]ls with elevated concentrations.

Fluoride concentrat1ons in a]] we]is except ORV range from undetectable

(<0.1 p/m) to 0.34 p/m. The ORV well had a fluoride concentration of

1.3 p/m.. This value is probably exp1a1ned by the fact that ORV is completed
in confined aquifers of the Co]umb1a R1ver Basalt Group, which typically show
an increase in fluoride with depth. -

Sulfate concentrations vary throughout the study area. Concentrations
range from the detection 11m1t (<0.1 p/m) to a h1gh of 40 p/m No spatial .
pattern is evident. _ ie

Samp1es were analyzed for vo]at1]e organ1c=compounds (voC), semivo]atfﬁg

(ABN) organic compounds, and/or herbicides and pesticides. Methylene
chloride (20 p/b) was found in the groundwater from 3000-D-1 and
bis(2-ethylhexyl) phthalate {22 p/b) was present in 699-331-1. Total organic
halogen (TOX) ranged from 0 0002 to 2 8 p/m., Total organic carbon ranged
from 1 to 5.8 p/m. S :

Samples were analyzed for the fo]!ownng metals: barium, cadmium,
chromium, silver, copper, mercury, sodium, nickel, manganese, vanadium,
aluminum, iron, lead, and potassium. Of these, bar1um (9 of 10), cadmium
(5 of 10}, manganese (4 of 10), sodium {10 of 10), potassium (10 of 10), and
iron (5 of 10) were present above detection 1imits. A1l other metals were
below detection Tlimits. Ana1yses'for'metals-we?e done by ICP.

Relatively high barium concentrat1ons were located in the same wells
that exhibited relatively high nitrate (wells 699-S31-1, 3000-D-1, athletic
complex, and 1100-D). For these wells, the barium va1ues ranged from 0.47 to
(.83 p/m. In the remaining we11s bar1um ranged from undetectable (<0.1 p/m}
to 0.23 p/m., ,

Samples from wells 6994532¥E13A,_3000-Dl, and 3000-G had the highest

cadmium levels. These wells are Tocated in the northern half of the study
area. Values range from undetectable (<0.005 p/m) to a high of 0.035 p/m.

B-8
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Lead traces were found oA the northérn perimetar of the study area.
Concentrations ranged from undetectable (<0.0005 p/m) to 0.047 p/m. Through-
out most of the study area, lead concentrations were at Tevels too Tow to
detect. '

Potassium levels present in all the wells represent background levels
for the Hanford Site unconfined aquifer (approximately 5 p/m, [Price et al.
1985]). For wells outside the 3000 group, potassium ranged from 5.1 to
13.2 p/m. Within the 3000 group, the range was 0.9 to 1.82 p/m.

Concentrations of sodium were also significantly lower in the 3000 group
wells than in other wells. Values ranged from 3.5 to 4.1 p/m. Sodium in
other parts of the area ranged from 17 to 72 p/m. As with several other con-
st ituents, this difference stems from the introduction of low TDS Columbia
River water into the Richland well field, as well as higher sodium concentra-
tions in the Yakima River compared to the Columbia River (Newcomb et al.
1972). :

Along the northern per1meter of the study area, manganese was detected
& - ranging from 0.055 to 1 ¢ p/m. It was below defection 1imits in most of the
. other samples. :

Samples for coliform bacteria were drawn from six wells. Well 3000-D
tested positive at 2.2 total coliform/100 mL, which is at the detectwon '
P, 1imit. A11 other samples tested negative.

Y Groundwater samples were also collected from seven wells in the vicinity
. of the 1100 Area during August 1988. The locations of the wells sampled are
“  shown in Figure 2-1. The samples were collected as part of the Hanford site-
wide groundwater monitoring project and were analyzed for volatile ‘organic
compounds by both PNL and U.S. Testing. Results above detection for volatile
s vOrFganics are presented in Table B-3. The gas chromatography (GC) technique

employed by PNL typically yields detection 1imits 2 to 3 orders of magnitude
2  lower than the GC/mass spectrometry (MS) technigue used by U.S. Testing:
thus, only two results above detection were reported by U.S. Testing.

Several hazardous constituents found on the 1ists in Appendix IX, 40 CFR
Parts 264 and 270 (EPA 1980 and 1983, respectively) and in WAC 173-303-9905
(Ecology 1987) were detected (Table B-3). 1In all cases, the concentrations
of the hazardous constituents detected were at Teast 20 times less than
levels specified by applicable or relevant and appropriate requirements (see
Section 7.0). Two trihalomethanes, chloroform (trichloromethane, CHC13) and
bromodichloromethane, were detected in samples from several wells. Chioro-
form concentrations ranged from less than detection (0.05 p/b) in
well 699-S29-E12 to 1.1 p/b in well 699-S41-13C. Bromodichloromethane was
only found in concentrations greater than the detection 1imit (0.01 p/b) in
wells 699-S36-E13A and 699-5S41-13C. The maximum contaminant level (MCL) for
total trihalomethanes in community water systems that serve a population of
10,000 or more individuals and that add a disinfectant to the water as part
of the water treatment process is 100 p/b (40 CFR Part 141 [EPA 1986b}). The

B-9
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Table B-3. Vo]at11e 0rgan1c Compounds Detected in 1100 Area’ We11s.
Wellnumber g]fg}!; Tr:chl%io%thane Tnchlo‘r;;t)hylene dromodnc{ﬁ;;:methane Perchloroethylene
599-529-E12 <0.05 0.06 . - 0.0 <0.01 0.03
699-529-E12 <005 0.06 ‘<001 <0.01 . 003
699-532-E13A | 0.37 0.35° 046" <0.01 0.26
699-532-E13A | 0.37 0.35 006 <0.01 0.26
699-532-E13B | 0.50 039 0,18 <0.01 0.27
§99.531-1 0.38 008 . 002 <0.01 0.02
699-531-1 039 <001 €007 <0.01 0.01.
699-541-13C AL 9.35 1008 ¢ - 0.05 0.71
699-541-13C RRE 10.15 040" - 0.04 0.75
699-541-13Cc | <5 8.00 <5 <5 <5

-§99-536-E13A 0.83 245 - . 022 5.01 " 0.82
699-536-E13A 0.81 219 0.23 '0.01 . 0.8
§99-536-E13A8 | <5 2 <s - <5 <s oo
699-531-E13; 040 ¢.40 - 05 - <001 0.27 '
§99-531-E13 0.40 'oas 015 - <0.01 0.27

NOTE: All analyses performed by Pacific Northwest Laboratory using gas chromatogra phy except as noted.

#p/t = parts per billion.
bAnalysis performed by U.S. Testing usmg gas chromatogtaphyimass spectrometry.

were measured in wells 699-S41-13C and 699-S36-E13A.
200 p/b (40 CFR Parts 141 and 142).
were detected in most wells sampled. Tl
Parts 141 and 142 [EPA 1986b and 1986c, respectively])
(perch1oroethy1ene or PCE) was also detected in concentrations less than
1 p/b in all-wells sampled.

" pSTBS-3240-B-3

chlorinated hydrocarbons 1,1,1- tr1ch1oroethane (TCA) and trichlorcethylene -
(TCE) were also detected in several wells.

The highest concentrations of TCA

The MCL for TCA is
_Concentratxons of TCE less than 1 p/b
The MCL for TCE is 5:p/b (40 CFR

Tetrachloroethylene

Carbon tetrach1or1de was below the detectlon

11m1ts (0.01 p/b) in all samp1es

5.0 INITIAL RESULTS FROM FIVE NEW WELLS IN THE 1100 AREA

Five new groundwater'monitoring.we11s~were'instailed in the 1100 Area
Water sampies were collected on November 7, 1988, and

during October 1988. .
analyzed by both U.S. Testing Company.:.and Pacifjc Northwest Laboratory. The
samples were analyzed for a broad range.of constituents including drinking
water contaminants, metals, volatile and semivolatile organic compounds,
pesticides, herbicides, PCBs, radionuciides, and ethylene glycol. Results of
these analyses were reported in Tables B-4, B-5, B-6, and B-7. A1l concen-
tration levels were found to be well below drlnkang water standards. The
presence of methylene chloride was attributed to sample contamination. This
was confirmed by resampling on November 11 and 14, 1988. '

8-10
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Table B-4. Results of Chemical Analysés of Grouridwater Samples (collected
November 7, 1988 from five new wells in the vicinity of the 1100 Area.

Ana,iyse;s were conducted by U.S. Testing Company). (sheet 1 of'sf) .

Concentration (p/b unless otherwise stated)

Constituent | wen1 | weli2 | well3 | wend | weils Maximum
{92-521.6138) | (se9-540-218) {699.541-£138) (699-543-E12} 69537614y | contaminant level
Nitrate 7.8 p/m 1.0 p/m 40p/m | 21.2 p/nﬁ 3.0p/m 1{? pim as
_ nitrogen
Chloride 4.9 p/m 0.9p/im 81p/m | 43.0p/m - _ 2.1 p/m 250 p/m
Fluoride <0.5p/m | <05p/m |<05p/m [|<0.5p/m |{<0.5p/m 1.4t0 2.4 p/m
Suifate 11.6p/m | 11.9p/m | 11.5pm | 269p/m | 115 ol 250 p/m
Phosphate [<Tp/m [<1p/m <1p/m <1p/m <1 p/m NR
TOX I<13 |44 <80 59 | 6 I NR
Toc <700 <600 <700 12p/m | <600 NR
TC 32.6 p/m 16.9p/m | 47.8p/m | 53.6p/m | 20.2 p/m NR
pH 76 7.6 7.5 7.6 78 6.5t08.5 pH units
Alkalinity 142 p/m 73 p/m_ 214 p/m 234 p/m 89.5 p/m NR
' GFAA metals
| Arsenic <5 <5 <5 <5 <5 : 5.{'}
| Selenium . <5 <5 <5 <5 <5 10
" [Lead <5 . {<s |<s <5 <5 50
Thallium <5 |<s <5 <5 <5 NR
Mercury <0.1 1 <01 <0.1 <0.1 <0.1 2
ICP metals |
Zinc <5 170 65.1 59.2 <5 5,000
Calcium 391p/m | 23.3p/m | 579p/m | 881p/m | 28.1 p/m NR
Barium 329 15.9 579 58.6 18.7 1,000
Cadmium <2 <2 <2 <2 <2 10
Chromium <10 <10 <10 <10 <10 50
Silver <10 <10 <10 <10 <10 50
Sadium 7.76 p/m 243 p/m | 16.60p/m | 24.70 p/m 4.50 p/m NR

B-11
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Table B-4. Results of Chemical Analyses of ’Gr'd&ﬁdﬁéféﬁSamp"l es {collected
November 7, 1988, from five new wells in the vicinity of the 1100 Area.
Analyses were conducted by U.S. Testing Company). (sheet 2 of 3)

. Concentr_é_tié;a {p/b unless otherwise stated)
Comstituent | yueii1 | well2 | well3 | wella | welis Maximum
(699:521-5134) | (6905006140 | (Goo-sarizml | (G99S43END) | (6995378 contaminant ievel
" ICP metals (cont)
Nickel <10 <10 <107 <100 [<10 NR
Copper <10 <10 |<10 - |<10 <10 1,000
Vanadium 6.33 <5 | S j<st | 7 | 597 : NR
Aluminum <150 |<150 - |<150° [<150 <150 | NR
= Manganese | 57.1 | 56 176|703 | e3 | 50
o Potassium 481pm| 1.18p/m SSGpim - 837p/m | 2.29p/m NR
I iron <30 <30 |36 |343 <30 C 300 e
e Magnesium - | 8.3 p/m 4.6pim 12.2p/m- | 16.4p/m 5.1 p/m ~NR '
P Beryllium - |<5 <5 <5 |<5 - |<s " NR
Cwy  |Strontium 175 - |04 . |264 - 368 106 NR
P Antimony <100 <100 - |<100- | <100 ‘< 100 NR
- "‘ | ' - "Pest_iéide'sf
. Endrin <0.1 <0.1 <01, |<01  |<01 0.2
. Methoxychior | <3 <3 |<3 = |<«3 <3 100
o Toxaphene <1.0 <10 |<10 " |<10 <1.0 | 5
: Alpha BHC <0.1 <01 - [<01 . |<0.1 <0.1 5
Beta BHC <01 [<01 . {<01.. <04 <0.1 5
Gamma BHC <0.1 <0.1 <01 <b.1_- ' <0.1 5
Delta BHC <0.1 <0.1 <0.1 <0.1 <0.1 5
‘ ' L yoC '
Carbon = |<5 . |<5§ <5 - | <5 - | <5 5
tetrachloride ) e ' : '
Miethonea <10 <10 <10 | <10 <10 | . NR
1,1,1-Tb <5 <5 - <57 <5 <5 200
1,1,2-Tc <5 <5  |<5  |<5 <5 - NR
TCE <5 <5 <5 <5 <5 5
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Results of Chemical Analyses of Groundwater Samples (collected
November 7, 1988, from five new wells in the vicinity of the 1100 Area.

(sheet 3 of 3)

Concentration{p/b uniess otherwise stated)
Constituent | a1 | weli2 | well3 | wella | wells Maximum
- (699-541-E13A} _ (699-520-E14) (699-541-E138) | (699-543-E12) (699-337-E14) contaminant Ievei
VOC {cont.)
PCE <35 <5 <5 <5 <5 NR
Opxylend <5 <5 <5 <5 <5 NR
Chloroform <5 <5 <5 <5 <4 100e
Methylene 12f 72f <10 . 78f <10 NR
chioride
M-xyley <5 <5 <5 <5 <5 NR
-~{ Hexoneh <10 <10 <10’ <10 <10 NR
“’1 Herbicides <2.0. <20 <20 <20 <20 1010 100
Ethylene glycol | <10p/m | <10p/m |(<10p/m <‘i'0'pln"1 <10 p/m NR
PCB 1<1.0 <10 <1.0 <1.0 <10 NR
ABN <detect | <detect |<detect | <detect édetect -
ABN = Acid-base neutral; semivolatile. orgamc constituents having vary:ng detectlon fimits..
BHC = Benzene hexachloride.
-~ GFAA = Graphite furnace atomicabsorption.
ICP" = Inductively coupled plasma.
M-xyle = Metaxylene.
NR = Notreguiated in groundwater, nc maximum contammant fevel or regulatory limit
has beéen established.
PCB = Polychlorinated biphenyl.
PCE = Perchloroethylene.
TC = Trichloroacetic acid.
TCE = Trichloroethylene.

TOC = Total organic carbon.
TOX = Total organic halogen.
VOC = Volatile organic compound.
alMethone = Methylethy! ketone.
b1,1,1-T = 1, 1, 1 trichloroethane.
€1,1,2-T = 1,1, 2 trichloroethane.
dQpxylen = Ortha para xylene.
eTotal trihalomethane must be less than 100 p/b. '
fMethylene chioride below detection ievel for sampies collected November 11 and 14, 1988,
and analyzed by Pacific Northwest Laboratory, indicating that samples collected November 7,
1988, and analyzed by U.S. Testing Company and Pacific Northwest Laboratory were contaminated
" with methylene chioride during sample collection process.
gM-xyle = Meta xylene.
hHexone = Methyl isobutyl ketone.
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Table B-5. Results of Volatile Organic An'ai‘;ysjefs of Groundwater Samples
Collected November 7, 1988 (from five new wells in the vicinity of the
1100 Area. Analyses were conducted by Pacific Northwest Laboratory).

Concentration (p/b uniess otherwise stated)
Constituent | i1 | weli2 | Weli3 | Welid | Wells Maximum
| (699-541-E13A) | (699-540-E14) | (99-541-E13B) | (§99-S43.E12) o3 | contaminant level
Svoc

Methylene | 7(<3)* | 44(<3) |<3  |48(<3e |<3 MR
chioride ' T o '

Chloroform 0.30 025 | 057 - | 028 4.2 1000
1,1,1-Tc 003 |<002 | 002 | 004 0.31 200

- Carbon <001 |<001 [<001 [<001 |<001 | 5

" tetrachloride . o ‘ i ' '

ol Colres 0.02 <002 | 009 | 011 | 007 5
M BDCM <001 [<0.01 ~ {<001  |<0.0f 0.01 1000 L.
T = PCE 0.1 <001 . [ 020 | 002 | 012 NR
P : NR = Notregulatedin groundwater no maxumum contammantleve! or regulatory limit
i _ has been established.

. . BDCM = Bromodichioramethane.

- P g PCE = Perchioroethylene.

} - TCE = Trichiaroethylene.

L o apMethylene chloride below detectuon level for sampies collected November 11 and 14, -
' o 1988, and analyzed by Pacific Northwest Laboratory indlcatmg that samples collected November 7.5
P e - 1988, and analyzed by U.S. Testing Company and Pacific Northwest Laboratory were contaminated

e with methylene chioride during sample collection process. -

- bTotal trihalomethane must be less than 100 p/b.

o ¢t, 1,1-T = 1, 1, 1 trichlorcethane.
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‘Table B-6. Results of Volatile Organic Analyses of Groundwater Samples
Collected November 11, and 14, 1988 (from five new wells in the

vicinity of the 1100 Area. = Analyses were conducted by

Pacific Northwest Laboratory).

Concentration {p/b uniess otherwise stated)
Constituent | oy | weli2 | wells | wena | weis Maximum
(699-5a1-E13A) | (399-540-E19) | (699-sa1-E138) | (99-sa3-£12) | @esszrere | contaminantfevel
vocC
Methy!ene' 1<3 <3 <3 <3 <3 NR
chioride
Chloroform 0.29 0.57 0.56 0.31 5.3 1002
1,1,1-Tb <0.02 <0.02 0.03 0.02 0.35 - 200
| carbon <0.01. | <0.01 <0.01 <0.01 <0.01 5
tetrachloride
TITCE 0.03 <{.02 0.10 0._14 0.08 5
“IBDCM <0.01 0.03 <0.01 <0.01 0.15 1000
'PCE 0.12 <0.01 0.22 0.02 0.13 NR

NR = Notregulated in groundwater, no maximum contaminant level or regulatory limit
has been established. '

BDCM

= Bromodichioromethane.

PCE = Perchioroethylene.
TCE = Trichloroethylene.
aTotal trihalomethane must be less than 100 p/b.

b1,1,1-T = 1, 1, 1 trichloroethane.

Table B-7. Results of Radiological Analyses of Groundwater Samples
{collected November 7, 1988, from five new wells in the vicinity of
_ Analyses were conducted by U.S. Testing Company.

Analytical result and (*) overall error are reported.)

the 1

00 Area.

Concentration (pCi/L)

Constituent i

SHWENt | el 1 Well 2 Well 3 Well 4 Well 5 Maximum

contaminant
{699-541-E13A) {699-540-E14) {699-S41-E138) (639-543-E12) {699-537-E14})
ievel

Alpha 821242 1.27+0.92 6.57+2.34 861%£379 1.91%£1.18 i5
Beta 15.5+6.23 1322296 | 11.3£484 | 106+5.45 3.59£3.56 4 mrem/fyr
Uranium 2.24+0.76 0.5710.26 2.13+0.70 376+ 1.16 0.39+£0.21 NR
Tritium 32.2%+329 61.11£334 126+ 338 168 £ 340 232+343 20,000

NR = Notregulated in groundwater, no maximum contaminant levef or regulatory limit has
been established.
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APPENDIX C
ENVIRONMENTAL INVESTIGATION INSTRUCTIONS (ELI).
Number Procedure ti! eltdipic Anticipated
issue date
Eil 1.2 | Preparation and revision of enwronmentai mvest:gat:an Completed
instructions
Eli 1.4 - | Deviation from environmental i_nvést_i-ga-‘tion instructions Co'm-piéted
ENl1.5 |Field logbooks o Compieted
Eli1.6 | Records management 'Completed
EN1.7 lndod:ﬁ nation, traiﬁing‘ and qualification _ Completed
Eil 2.1 Prepa-r-ati-én of health and safety plans Completed
Eit22 | Dosimetry ' Completed
Eli3.1 | User calibration of measurement and test equipment Completed
(health/safety) .
Eli 5.1 | Chainof custody Completed
Eli5.2 |5%0il and sediment sampling Compieted
Eil5.3 [Bioticsampling ' Completed
Ell5.4 {Field decontahination of drilling equipment Completed
Eil 5.5 | Decontamination of equipment for RCRA/CERCLA sampling Completed-
Ell5.6 |Control of geophysical logging - B ' Completed
Eli5.7 |Hanford geotechnical iibréry control (sample archiving) Completed
Ell 6.1 Activity reparts of field operations Completed
El16.2 | Groundwater monitoring well technical oversight Completed
Ell6.3 | Preparation of groundwater momtcrmg well construction Completed
" | specifications
Ell 6.4 |Groundwater monitoring well maintenance June 1989
EN9.1 | Geologic logging ' ' Completed
Ef1 10.1 | Aguifer testing Completed
Ell 10.2 | Measurement of groundwaterlevels Completed
EIl10.3 | Disposal of well constructlon/development waters {purgewater in
disposai) _ preparation
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APPENDIX D

COMPARISON OF AVAILABLE CODES FOR REMEDIAL
INVESTIGATION/FEASIBILITY STUDY

1.0 PURPOSE

Computer models and codes provide a framework to incorporate the pro-
cesses that are active at a waste disposal site, thereby permitting assess-
ment and evaluation of various waste management options for a given site.

The time frames, ranging from decades to thousands of years, associated with
evaluation of waste isolation potent1a1 for a g1ven site also necessitate the
use of models and codes.

Because of the importance of the computer models relative to the perfor-
mance assessment and risk assessment of a waste disposal site, a process to
compare these codes has been developed. The codes must be compared to deter-
mine the limitations of theories and reliability of supporting empirical
relations and laboratory tests used For eva?uat1on of long-term waste 1301a—n
tion potential. :

The purpose of this section is to provide a comparison of a variety of =
codes that are possible candidates for use in the remedial investigation/
feasibility study (RI/FS} of a given site. The groundwater, air, biotic,
direct contact, and surface-water pathways are considered for transport of
contaminants. Such a comparison can be used to function in the following.
manners. :

e Provide a screening mechanism {(i.e., to determine which codes are:
applicable to a specific requirement at a given site).

¢ Indicate potential'deficiehcigs of the codes.

e Evaluate the necessity of additional codes that do not currently
exist but might be required in the future for an RI/FS.

¢ Provide a basis for gather1ng add1t1ona1 field data during site
characterization.

2.0 SCOPE OF WORK

The codes compared in this report were selected as part of a two-step
process. The first step in comparing the codes was to assemble the Tist of
relevant codes that can potentially be used in an RI/FS. The second step was
to prepare a table describing the important features of selected codes. As
part of the second step, a detailed comparison of the selected codes was
performed and a comparison table was developed.

D-2
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The criteria used 1n assemb11ng the Tist of codes may be summarized as

follows.

Codes. developed and used by the U.S. Department of Energy (DOE),
U.S. Nuclear Regulatory Commission (NRC), and U.S. Environmental
Protection Agency (EPA) should be selected. .

These codes should be:

- Unclassified

-~ Off-the-shelf

- Documented sufficiently to make preparation of an evaluation
feasible.

If'codes are available in several versions, the most recent shouid
be used.

The total number of codes reviewed must be consistent with schedule
and manhours available.

Furthermore, the comparison process shou]d address the fo]]ow1ng

®

~ Stage of deve]opment of the code

Verification and benchmark status
Validation status
Availability of users' manual

Acceptance by regulatory agencies (i.e., code usage by the DOE,
NRC, and EPA)

Acceptance by the scientific community (i.e., availability of peer-
reviewed journal articles incorporating code description and veri-
fication and benchmark resuilts)

Operational readiness status of the code at the Hanford Site

Cost of using the code

Strengths of the code

Limitations

Input data required

Availability of preprocessors and postprocessors for a code
Ability (or inability) to model Hanford Site conditions; in par-
ticular, ability to model the dry, heterogeneous vadose zone soils

at the Hanford Site

Hardware requirements for a code

D-3
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s Expertise required to use a code
e Marginal advantage of one code over another,

The comparisons are based on available pubiications and documentation of
the codes, supplemented in some cases by the experience of members of the
Environmental Technology Group. The comparisons are not comprehens1ve,
rather, the goal was to indicate how the codes might be used in RI/FS analy-
sis and point out the deficiencies in the codes. These camparisons, there-
fore, represent a first step in the screen1ng process for using a code for a
given site. :

Table D-1 provides a comparison table for integrated transport codes.

Table D-2 describes several groundwater pathway codes. Table D-3 describes
transport codes for the air,*biotﬁc; and direct-contact pathways.
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Table D-1. Integrated Models for A1l Pathways. (sheet 1 of 2)

o , Accaptance Ability to d l:l'iargl.nal
C(:imputer 5;?,%?0‘;: ‘I:g::: i::lt:::-f va I{dfﬂ;’" nl:nj ; nuat L:" I?; tsz[::rmicie: Ope:?lt!onal tcﬁ st f—'f Strengths | Limitations Inzul id a;a p:::éps‘:;trs Hrggloefld Htae;q :rrae'-e E:pﬁms:. ? ;f'a one
codename | " ment Ing status statu svailable? | 299 atory | community | reaciness | utilization require availabla? Site ments ey model/
i gencies conditions another
RAPS/ ully Verlfied and | Not Yes U.5.Depart- |} Unknown Available on | Low Minimum | Can be used | Dispersion No Uink n | Micro/mind Famlfiarity | Canbe
MEPAS developed | bench- validated | (Wheitan ment o site Pacific kntwl- to rank or coefficients, computer with users’ | applied to
(maodel to marked etal. 1984} | Energy Northwest edge of prioritize hydraulic : manual rank or
simulate {Whelan (DOE), LS. Laboratory risk assess- | sites; but conductivi- prioritize
contami- atal. 1987) Environ- {PNL) mentand | ¢cannot be ties, degra- sites;
nant trans- mental a mini- used in a dation rates, includes
port from Protection mum predictive modes of simplified
awaste \ Agency amountof | madato exposure, macteis for
disposal {EPA) nput simulate and dose risk assess-
site and to data; actuairisks | response menis to
evaluate considers | ata partic- | Informatlon important
| human ground- ular site ‘receptors
exposure) water, fromthe
overiand, | release of
surface contamis
water, and | nants
atmos-
pheric
pathways )
PATHRAE | Fully Unknown Not Yes DOEMS, Unknown Avallablo on | Low Minimum |} Canbe used | Dispersion Ho Unknown | Micro/mini- | Familiarity | Canba .-
{slmulates | developed valldated (m:igers Nuclear site {PNL) user torank or coefficients, . computer with users’ | applied to
transport and Hung | Regulatory know- prioritize hydraulic manual fank or-.’
fram 1987} Commission ledge of sites, but conductivi- priovitiz
ground- [NRC) risk assess- | cannot be ties, degra- sites;
water, mentand |usedina dation rates, includes:
surfate a mini- predictive modes of simplifiod
water, mum modé to exgosure, maodels for
atmo- amountof § simulate and dose | risk assess-
spheric, input actupirisks | response ments to
and ocgu- data;con- | ata parkic- Information Important
patlonal siders ular site receptors
pathways) complex from the ’
' processes | release of
migratlon, | contami-
degrada- | nants
tion,
wransform-
ation,
transfer
between
miedka {air,
water,
eteyand
biologicai
| uptake
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Table D-2. Integrated Models for A1l Pathways. {sheet 2 of 2)

Computer . 5“9? of gw“:“a““ﬂ" validation Users'| MCQE;“‘E g“e tanf:_e Operational | Costof | . h | inputdats. | Prefmost A:"iﬁ: ‘:0 Hardware | o no e | a’g:;gi{;agle
evelop- enchmark- manua y scleatific gty trengths | Limitations processors | Hanford require- H of one
codename [ "o eng ing status satus | gyallable? 'gg::::ig? sommunity | oadiness [ utitization . { reavired % ailablet Site ments required | o ode
conditions another
GEMS Fully Unknown Unknown | Yes EPA Unknown Nat Medium io | Unknown ] Unknown Dispersion Yes tUnknown | Terminal Limited EPA imodel
{EPA developed {G5C 1982) currently high coeffitients, and modem | modeling
library of ] avallable on hydraulic, . Jioaccess experience
codes te site | . . tonductivi- ’ . GEMS and famil-
moded ties, degra- iarity with
each . _ . . dation rates, . users’
potential modes of manual
transport . : ) . : . < . [ exposwe,
pathway) e Co and dose
. Jresponse e
.| information : . L . )
) PSTE6-3340 £1
?3.
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Table D-2. Available Groundwater Pathway Computer Codes for Remedial Investigation/
(Sheet 1 of 4)

Feasibility Study.

&wr,f

Ability to

™ * | Acceptance Marginal
Stage of | Verification/ N Users P Acceptance . Prefpost model Hardware "
Computer valon- . | validation | manual by : Operatignal Cost of : Input data T Py i Expertise | ‘advantage of
code name dem::;p bﬁ]g':;"';'&r: status aval‘;able r:guialiory Eg:;::,::gi; veadiness | utilization | Strengths [ timitations [ The ooy ';Lu;if:;;:; Hasri'i: d g‘lq:ri;: raquirec ong mgdell
gancies conditions another
CHAINT{2B | Fully Partiadl Not Yes DOE Unknown Availableon | Medium ]Low<ostfor | Onedimen- |Soil mois- Yes Appliedto | Mini Familiarity | Low cost of
t t doveloped | verified and { validated PRIME 7500 vadose zone | slonal, ver- | ture charac- 200 Areas mainframe | withusers' | simufation,
code for hench- Hlow simuia- | tical, steady- | teristics for solid waste | computers manuat, Woestinghouse
saturated marked tion, two- state unit varlous 1 disposal theory . Hantor
and unsatu- dimensional { gradient, layers sites description | Company per-
rated media; transport madet for ; sonnel
indudes vadose famillarity
radionuclide zone, does with codas,
decay and not allow for less data
adsurption source/sink requiremaents
for contami- terms
nants}
MAGNUM Fully Verified and | Not Yes DOE tinknown Availableon [ Medium | Two-dimen- [ Doesnot Hydrauiic Yes Extensivaly | Minl/ Familiarity | Low cost of
{20 code for | developed | bench- valid ated PRIME 750 sional flow | allow for character- appliedto . { mainframe | withusers' | simulation,
simulated marked simulations [ source/sink | istics for Hanford computers manual, Westlnﬂhoum
ground- terms within  various Site basalt theorr‘y Hanfor
water flow aquifers zones with aquifers description | Company per-
in saturated aquifers {How tops sonnel
‘| aquifers) and dense familiarity
" interiors) with code.
MAGNUM
1 was especialty
deveippedfor
modeling
flow in basait
environment
FEMWATERS { Fully Verified and | Not Yes DOE Not avaii- High Two-dimen- | Longexecu- | Maisture No Unknown Mini/ High Integrated.. -
FEMWASTE | developed | bench- validated able on site sional flow | tion times, characteris- mainframe | degree of saturated/:: -
marked {Yah and trans- inability to | ticcurves for computers tamillarity | unsaturatéd -
etal. 1987) port Includes | model heter- | various with theory | zone
: sources/ ogensous vadose zone and users’ modeling -
sinks vadose zone | layers manuats flow including
soils sourcaes/ sinks
’ for
unconfined
aquifer

_ PSTEB-33AD-E2
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Codes forlRemedia1 Investigation/

8‘(1

. r - Ability to
! . Users Acceptance . Marginal
Stage of | Verlfications i Acceplance - Pra/post odel Hardwara N
Camputey develo penchmark validation | manual by b i Operational Cost of P fnput data h Expertise | advaniage of
- . : y sclentific A -Ost o Strengths Limitations h rocessors | Hanford require- f
code name mentp ing status status available { regulatory community readiness | utilization requirad gvailable? Site u:‘ents required one model/
H agencies conditions another
VAMDY Fuily Verifiedand | Not Yes U.5. Depart- | Huyakomn Medium | indudes a Long execu- | Hydraudic No Capableof | Mini/ High Simplified
SATURN{2D | developed [ bench- validated ment o et al. 1984, simptified tion times, character- maodeling maintrame | degree of option for
flow and marked Energy 1485, 1987 option for for the fudl istics for hetern- omputers familiarity | vadose zone
transport {Huyakorn {DOE muodeling saturated/ varipus enaous with theory | modeling;
code for et al. 1984} LES. Nuclear vadose ansaturated | vadese zone ayered and users’ optian for
saturated/ Regutatory zone; tiow and layers andi media (such manuals inchuding
unsaturated Commission includes transpodt unconfined as those sources/ sinks
media; {NRC} option maodeling aquifers existing at fov
includes sourees/ . Hanford unconfined
decay and sinks for Site) aquifer;
adsorption) aguifers integrated
. modeling of
! saturated/
: unsaturaied
media
TRACR3D Fully Currentiy Not Yes, DOE, NRC Unknowsi Awailable at High BMulti- Does not Relative No Has ditfl- ‘Minif High Ability. to
13D code for | devaloped | bein validated {Travis PNL dimensional | include flow . | parmeability culty in mainframe | degree of model multi-
modelin verified and 1984) modeling of | and trans- versus simulating | eomputers famillarity | dimensional,
flow an bench- How an portin saturation flow with theory § multiphase
.transport of marked ag transport of | unconfined | relationships through and users’ flow and
muitiphase Pacific organics aguifer; for various hetero- manuals transportin
organicsin - | Northwest . limited muitiphase eneous . © | vadose xone
vadose . LaboralorK ability to” -~ { organics ayared - e
2ong) {PNL} for the model . media (such -
Hanford Site hetero- asthose o
grout genaous exijsting at
-} prograim vadose zone -t Hanford'
. propertias - ) Site} =
JPORFLO3D - {-Fully - - “{lEvlerand -} Not - "1 -Yes, -|DQE- - | Unkniown . | Available . - | . .Medium | Three- - - -| Vadosezone | Hydraulle - Yeg | Extensively | Mini/ -High ", o 1#bility to
| code far developed | Budden -] validated | (Kiineet | - - -] onsite e f dimensional - [ simulation | propertiesof-} - - - - '| appliedto” - L mainframe - .}degregof..* | modalthree-
I simulating .l 1984) . -] al’1983) : -+ '} simsulations .- | capabilities - -] various ~1-model flow ] computers ] famillarity *}-diménsional ~
flow, heat ' ‘possible;. not avallable | hetero- and with theory ‘| flow and
transport aliows for | butare . g:neitlesin- - | transport jand users’ | transportin
and mass ‘| sources/ currently the ‘| theeugh manuals saturated
A transport -sinks.in - | being saturated -Hanford madia, - -
saturated .uaconfined | incorporated | aguifer Sita basalts Westinghouse
poorous aguifers Hanfor
media} 3 -Company
familiarity
with code
MODFLO (3D | Fully (McDonaid Not Yo u.s. : unknown Not avail- - Medium: | Modular. - | Vadose zone | Hydraulic . No Unknown Mini/ Familiasity [ Adility to
code for developed | and validated Geological able onsite structure of | simulation | praperties of mainframe | withusers’ [-modelthree-
simulating Harbaugh Survey various capahilities | saturated computers manual dimensional
flow In 1984} submodeis not available { confined flow in
saturated and uncon- saturated
porcus [ fined media
media) anuilers
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Table D-2. Available Groundwater Pathway Computer Codes for Remedial Investigation/

Feasibility Study. (Sheet 3 of 4) e

6-0

- . Ability to ;
: Users Aceeptance Marginai
Stage ot | Verification/ " Acceptance . Pre/post model Hardware
Computer velon- enchmark- Vatidation | manual by by serantifi Operational Cost of . Input data ot v v Expartise advantage of
code hame dementp bing o a‘au':‘ status | avallable | regulatory cgr:‘rﬁunil; veatiness | utiization [ Stenoths | Limitations | " o0 iy gvoalfasl:?er‘; Ha;;:: d '::‘:;:‘: required ane model/
¥ agendles A another
conditions
VAM3D{3D | #Fully Verifiedand { Not Yes DOE Unknown Not avail- Verify |incdudesa Very long Hydraulic No Capableof | Malnframe | Veryhigh Ability to the
flow and developed { bench- validated - able on site high simplitied execution roperties madeling computer degree of till, 30 fiow
transport marked aption for times for or various hetera- familiarity | and transport
cade for {Huyakorn modeling madeting, vadose zone eneous with theory | in an inte-
modelin et al. 1945} vadose the full, 3D, | layersand ayered and users grated
flow an zone; saturated/ unconfined media {such manuals saturated/
transport inclisdes unsaturated | aquiters as those upsaturated
through option for media existing at media, with
saturated/ ncorpor- Hanford sources/sinks
unsaturated ating sourcef | Site) in unconfined
media; sink terms in aguifers
includes anuifers
decay and
adsorption) ‘
UNSAT2 fully - Verified and | Not Yes DOE/NRC {Neuman Available at | Medium [ Two-dimen- | Vadose xone | Hydraulic No Has diffi- Mini/ High - { Ability to
' developed | bench- validated 1973) PNL sional flow simula- | properties ity in mainframe | degree of - .| model 20in
marked vadose zone | tion capabil- | for various simuiating | computer familtarity . | integrated
- | anduncon- | ities ilmited - | vadose zone How withtheory | saturated/
fined aquifer | tosimpler, layeis and through and users unsaturated
simulations | smaller flow | unconfined - hetera- manuals madia, with
with domains; aguifers enaocus, sources/ sinks
sources/ does not ayered inunconfined
sinks include con- media {such aquifers
present in taminant as those -
unconfined - | transport existing at
aquifer modeling Hanford
. option Site)
UNSAT-H Fully Verifled and } Not Yes [ DOE Unknown Available at Low Developed One-dimen- | Soil proper- | Unknown | Capable of ] Minl/ Familiasity | Has bean
1D model developed | banch- vaiidated PNL specifically | sional tleg, plant simulating | mainframe | with users . | applied to
o simu- marked for Hanford | model, data for ET flow in computer manual Hanford Site
lating How Site condi- * [ limited calculations heterogen- conditions
through tions; applicabitity eous P
vadose includes a to multi- layered
z0ne} water dimensional, media
balance heteragen- :
subroutineg | eouslayered .
. medla
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Table D-2.
Feasibility Study.

Available Groundwater Pathway Computer Codes
(Sheet 4 of 4)

Lol
stk

for Remedial Investigation/

S '
s gn?

stageof | Veritication/ Usars' | ACOPtaNCe | pcept ) prerpost | “model” | Hard vaotag
tage o erification, : sars i cceptance : re/pos mode ardware : advantage
C‘:;"PUW' deu%lop benchmark- Va:{dﬁ‘:" manual | o¥ by sdentific Dr‘:;iailr::?? ut?ﬁga:n Strengths | Limitations l':':“:f:::f pracassors | Hanford require- E;Pe.'m: of one”
code name ment ing status a available? | "SQUIRtOLY { community . A avaitable? Site ments require model/
9 : conditions another
rTZ Fully Unknown Nat Yaes, U.5. Environ- { Unknown Available Low Simple Assumptions | input data Yes Unknown Micro- Familiarity | Canbe
{simulates developed validated {Nolziger | mental onsite madelwith | are highly on soil, omputer with users’ | applied to
moevement || and Protection few data simplistic pollitant, manual ogtainpren.
fate of Williams { Agency require- and may not | oil, environ- liminary
hazardous 1988) {£PA} ments; can be validin mantal, and data on
chemicals be applied in | nature; can- | operational transport
duringland case of aot be used arameters and fate of
freatment of arganics to simulate or land organics in
ity wastes) actualrisks | reatment tha vadase
at a slte sites zone
SESOIL | Fully Unknown Not Yes, EPA Unknown Available Low - Models Qnly Rydrolagic Yes YUnknown Terminal Familiarity | Versatile,
.| {unsaturated | developed . }validated - | - (Bona- : through Medium. | organicand | handlesup | and and modem | withusers’, | easy touse,
zone z0untas GEMS - linorganic - {to three soil | metegaro- accessto manual EPA
transport and species; .| layers logic data, GEMS acceptance
model) wagner accounts for contaminant
1981) adsorption, information
volatiliza-
-1 tion,
degradatlon.
and . N
;| biodegrada- -
. . . . tion . )
HELP [i-D Fully | Unknown Mot - 1EPA unk n | Available Low -. | Simple - | Simple 1-D | Rydrologic No [ Yes 1BM-PCor - { Familiarity | Easy to use,
unsaturated | developed validated .| ansite | madel for approach ' and equivalent | withusers’. | EPA
flow and rough- . maynetbe | meteoro- - manyal atceptance
transpors J calewlations, | adeguate at | logic data,
model} maodels soma sites contaminant
organic and information |-
inorganic
species . N
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Table D-3. Models for Air, Biotic, D:jrect Contact, and Surface Water Pathways. (Sheet 1 of 3)

11-3

Ability to : Marginai
Stage of | Verification/ : Usors' Acceptance by | Accaptance ; Prefpost model Hardware . advantage
é‘:i“;ﬂ‘;::'e develop- | benchmark- va;;g:g:" manual regulatory | by scientific O‘ﬁgﬁmg;‘:l ulcil?:;guf:m Strangths | Limitations ":g“ltji‘::;a processars | Hanford require- E:pﬁ{r‘gf of ong
meit ing status available? agengies community i 4 available? Site ments 9 model/
conditions another
AR PATH-
way
TOXBOX Fully Unknown Unknown | {GSC1982) | 1S, Uaknown Not cur- Low- can Simplified Unknawn Yes Ng site- Terminal Limited Ease of use
{basic box | developed Environmental rently acces- | Medium represent | box model specific andmadem | modeiing | and EPA
maodel) Protection sible at vartical limitations ] to access euperience | acceptance
Agency {EPA) Hanford Site disper- GEMS
sion; areal
source;
available
through
GEMS
INDUSTRIAL | Fully Unknown Unknown | (GSC1982) | EPA Unknown Not cur- Low- Long-and | Unknown Meteorolog- | Yes Nosite- Tarminal Limited Rigorous
developed : rently acces- | Medium short term ical and specitic and modem | modeling . § approach
COMPLEX sible at simula- . source data limitations | to aceess experience {and EPA
{Gaussian . Hantord Site tions; GEMS; mini/ acceptance
dispersion : settling mainframe
model) ) and dr computer
deposition
of
particles:
multiple
point
sources;
fimited
terrakn
adjust-
ments
SEE ALSO
PATHRAE
AND RAPS/
MEPAS

. PSTE8-1340-E3
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Table D-3. Models for Air, Biotic, Direct Contact, and Surface Water Pathways. (Sheet 2 of 3)

Stage of | Verification/ ; Users’ Acceptance | p centance Pre/post Amltlu‘ e%a Hardware ang\?;g;:agle
C(:lmputer deu%lop— benchmark- Val:dtatmn manual : t;!‘ " by sclentific or%zrgiﬂg;‘sal ui?t(i,zs:t?zn Strengths | Limitations Ir:su‘l‘ic:::ta processors | Hanford raquire- 5'95{:“: of ane
code name ment | ingstatus status availabler | "SIUSLY | community q availablet She ments equire modey
4 } conditions another
BIOTIC
PATHWAY
BIOPGRT/ | Fully Plannedfor | Planned {(McKenzie | NRC Unknown Available at. | Low Radiation | Does not Agricultural  No No site- Mini/ Limited Developed -
"MAXE1 developed | FY 1989 o1 et al, 1985) Hanford Site. dose calcu- | consider and water- specific mainirame | modeling | at Hanford
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Table D-3. Models for Air, Biotic, Direct Céntact,'and Surface Water Pathways.
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Computer
code name

Stage of
develop-
ment

Veriflcations
benchmark-
ing status

Vatidation
status

Users’
manual

available?

Accaptance

¥
regulatory
aguncies

Acceptance
by scientific
community

Gperational
readiness

Cost of

utilization’

Strengths

Limitations

Input data

required

Pre/post
processors
avaitabla?

Ahility to
model
Hanford
Site
canditions

Hardware
reguire-
ments

Expertise
required

Marginal
advantage
of ane
model/
another

SURFACE
WATER
PATHWAY

EXPOSURE
ANALYSIS
MODELING
SYSTEM
(3-p
compart-
mental
model for -
freshwater,
nontidal
systems)

Fully
developed

Unknown

Unknown

(Burns
etal. 1982
{GSD 1982

EPA

tnknbwn

Not

currentl
dccessible at
Hanford

Medium-
High

Yes

No site-
specific
require-
ments

Mini/
mainframe
computer

Under-
standing
of

transport
process
and
modeling
experience

Rigorous
approach
oand EPA
acceptance

WATER
QUALITY

- ASSESS.

MENT
METHOD-
OLOGY {1-D
Model for
lakes, rivers,
and streams)

Fully
developed

Unknown

Unknown

{Mills et al.
1982)

EPA

Unknown

Not

current|
accessible at
Hanford

Low

Easg to use
with desk
calculator

Very simple
approach

Limited data

require-

ments

No

o site-
specitic
require-
ments

Calcuiator

Limited
modeling
experience

Ease of use
and EPA
acceptance
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APPENDIX E -

PHASE 2 REMEBIAL INVESTIGATION;-TREATABILITY INVESTIGATION .:*w=’

As operab1e unit information is collected during the Phase 2 remedial
investigation (RI}), and alternatives are being developed and screened during
the first and second phases of the feasibility study (FS), additional data
needs necessary to adequately evaluate alternatives during the detailed ana-
lysis may be identified. Activities may include the collection of additional
data necessary for operable unit characterization or the conduct of treat-
ability investigations to better eva1uate the performance of certain remed1a1
technologies. _

Some of the technologies selected for detailed analysis at the 1100-EM-1
operabie unit may be well developed, proven, and documented such that unit-
specific information collected during the RI is adequate for evaluation with-
out conducting treatability testing. However, some technologies may not be
sufficiently demonstrated to predict treatment. performance or to estimate the
size and cost of ireatment units. Some treatment processes, particularly
innovative technologies, are not sufficiently understood for performance to.
be predicted, even with a complete characterization of the wastes. When . /
treatment performance is difficult to predict, actual testing of the process, /
on either a bench scale or pilot scale, may provide the most cost-effective
means of obtaining the necessary performance data. At the Hanford Site, some
treatability investigations may be performed on a site-wide basis rather than
on a unit-specific basis. "Any such site-wide treatability investigation
results relevant to the 1100-EM-1 operable unit that are completed in time to
be applied to the operable unit will be incorporated into the project through
the normal FS technology performance evaluation process.

The primary purpose of the treatability investigation, in accordance ::
with draft U.S. Environmental Protection Agency (EPA) RI/FS guidance (EPA
1988), is to provide sufficient technology performance information and reduce
cost and performance uncertainties to acceptable levels siuch that treatment
alternatives can be fully developed and evaluated during the Phase 3 FS.
Secondarily, the treatability investigation may generate information useful
in conducting the detailed design of a freatment remedy, if such a remedy is
selected for the operable unit. In addition, the allocation of time for a
potential treatability investigation provides a mechanism through which to
conduct further operable unit characterization activities in the event that
the need for such activities is identified at or toward the end of the
Phase 1 RI.

The need for any treatment investigation or additional characterization
of the operable unit will be apparent once the Phase 2 FS is completed. If
and when the need arises to implement a treatability investigation, this por-
tion of the work plan will be expanded by amendment to provide such details
of the Phase 2 RI activities. If the need for further operable unit charac-
terization is identified after, or toward the end of, the Phase 1 RI, the
Phase 2 RI will also focus on obtaining any additional information needed to
support the Phase 3 FS. The accompanying volumes of the RI/FS project plans, .
and pertinent portions of this work plan, will also be amended, as P
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appropriate, to provide guidance for the required work prior to implementa-
tion. The Phase 1 RI, Phase 1 FS (interim), and Phase 1/2 FS reports will
provide formal, interim evaluations of further data needs, in terms of both
treatability investigation and operable unit characterization, for the
Phase 2 RI.

1.0 TREATABILITY INVESTIGATION WORK PLAN DEVELOPMENT

Treatability testing to support the Phase 3 FS can be performed by using
either bench-scale or pilot-scale studies. A work plan for such studies will
be deve?oped, as appropriate. If necessary., a literature survey, suppiemen-
ting those conducted during the initial phases of the FS, will be conducted
to identify specific data needs for the treatability: 1nvest1gat1on. The
objectives of such a survey are to do the following.

¢ Determine whether the performances of treatment technologies under
consideration have been sufficiently documented on similar wastes,
taking into consideration the scale of such documentatTOn (e g..,
bench, pilot, or full scale).

¢ Determine the number of times the treatment techno1og1es have been
successfully used.

e Gather information on relative costs, applicability, removal effi-
ciencies, operations and maintenance requirements, and implement-
ability of the candidate treatment technologies.

e Determine specific testing requirements.and appropr1ate scale for
any required treatabiTity fests. :

Any treatability studies will include the following steps:

e Preparation, review, and approval of a treatability investigation
work plan for the bench-scale or pilot-scale studies

e Performance of the bench-scale or pilot-scale testing
o CEvaluation of data from bench-scale or pilot-scale teSting

e Incorporation of the results of the test1ng into the final
RI report. '

Bench-scale (laboratory) testing may be used to provide information to
determine the feasibility of waste treatment or destruction technologies,
although care must be taken in extrapolating laboratory data to fuli-scale
performance. Bench-scale tests can be used %o evaluate a wide variety of
operating conditions and to determine broad operating conditions to allow
opt1mizat1on during additional bench- or pilot-scale tests. Bench-scale
testing is usually a fast and 1ow*cost process, relative to pilot-scale
testing. ‘
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Potential obaectxves of bench sca]e‘testwng are to determ1ne the

following:

iy
LINRCE s

The effectiveness of,the-treatment technology on the operable unit
wastes '

The differences in performance between competing manufacturers

The differences in performance between a3ternat1ve chemicals used
in the treatment process

The sizing requirements for any pilot-scale studies

Screening of potentia} techno]ogies'fo be pilot tested

S1z1ng of those treatment units that would affect the cost of the
techno1ogy sufficiently to affect the remedial alternatives analy-
sis process (Phase 3 FS)

CompatibiTity of process materia}s with the dperab]e unit wastes.

Prior to 1n1t1at1ng bench scale treatab111ty tests, the fo]iowang 1nfors
mation will be col]ected or deve1oped.

Test procedures
A waste samp11ng p]an -

Waste characterization (W111 be . ava11ab1e from Phase 1 RI data)

- Treatment goals {will be available, or can be derived, from reme-

dial action objectives defined and refined during the initial
phases of the FS)

Data requ1rements for est1mat1ng the techn01ogy cost w1th1n ~30 to
+50 percent accuracy ' _

ReqU1red test services, equipment, chem1cals, and ana1yt1ca1
services.

For a technology that is well developed and tested, bench-scale studies
are usually sufficient to evaluate performance on new wastes. For inngvative
technologies, however, pilot-scale tes{s may be required since information
necessary to conduct fuli-scale tests is either limited or nonexistent.

A pilot-scale test, as compared to a bench-scale test, is intended to
more accurately simuiate the operations of a full-scale process. However,
pilot-scale tests require significant time and can be quite costly. There-
fore, the need for pilot-scale testing must be determined by comparing the
potential for improved performance or savings. in time or money during remedy
implementation against the additional time and expense needed for the test.
Pilot-scale testing is often appropriate for innovative technologies, and
such testing will be considered if it offers the potential for more permanent

Pt
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waste treatment or destruction, or the potential for significant savings in
time or money required for a remedy to achieve remedial action objectives.

Prior to the initiation of any pilot-scale testing, the following infor-
mation, in addition to the items mentioned above with regard to bench-scale
testing, will be collected or developed: _

e Unit-specific information impacting test requirements {(waste char-
acteristics, facility character1st1cs, avajlability of services and
equipment)

¢ Waste requirements for testing (volumes, need for any pretreatment,
hand1ing, transport, and disposal)

e Specific data requirements for technologies to be tested.

Recommended formats for bench-scale and pi]bt-sca}e treatability inves-
tigation work plans, along with further details on the process, can be found
in EPA draft RI/FS guidance (EPA 1988).

2.0 TREATABILITY INVESTIGATION IMPLEMENTATION

This portion of the Phase 2 RI is reserved for the actual implementation
of any treatability investigation or additional operable unit characteriza-
tion activities deemed necessary. However, every effort will be made to
attempt to gather all operable unit characterization data under the Phase 1
RI. The results of this task will be integrated into the preliminary site
characterization summary (Phase 1 RI report} to create the final RI report.

3.0 REMEDIAL INVESTIGATION REPORT

The treatability investigation results will describe the testing that
was performed, the results of the tests, and an interpretation of how the
results would affect the evaluation of the remedial alternatives considered
for the operable unit. The report will contain a discussion of the effec-
tiveness of the treatment technology for the wastes onsite and will contain
an evaluation of how test results affect treatment costs developed during the
detailed analysis of alternatives. These results will be combined with the
operable unit characterization resuits, including the results of any further
activities carried out under the Phase 2 RI, and published as the final
report documenting ail RI activities for the 1100-EM-1 RI/FS project.
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APPENDIX F

NORTH RICHLAND WELL FIELD

1.0 INTRGDUCTION

The north Richland well field and groundwater recharge basin system is a
significant component of the City of Richland water supply system. This well
field and basin system are located in north Richland (Figure F-1) and consist
of eleven pumping wells, three groundwater recharge basins, and a settling
pond. Table F-1 presents available well construction information for each
well, The well field is Tocated approximately 1/Z mi west of the Columbia
River, on the edge of the Columbia River flood plain, with ground surface
elevations ranging from about 360 ft on the side closest to the Columbia
River (east) and about 400 ft on the west side.

Table F-1. Well Construction Information for the
North Richland Well Field.

desi\;v:;iion Hi‘”::,‘fe‘:f" elce?::atggn Diég:gte’ D””(f‘ij‘?th miiﬁiiﬁfeefm Drill date
) (1) |

3000-A 11-40-15 - 395.93 20 88 4710 81 1948
3000-8 11-40-168 392.82 20 90 47 to 84 1948
3000-C 11-39-16D 37117 | 20 64 321062 1948
3000-D 11-39-16C 385.77 20 75 41t0 71 1948
3000-D-5 30-42-16 407.63 12 134 55 to 125 1944
3000-E 11-39-16A 368.82 17 62 221058 1948
3000-H 11-40-16C 381.00 20 55 25 10 50

3000-) 11-39-15 393.00 20 | 7N 4410 69 1952
3000-K 11-38-16 20 59 1510 50 1952
3000-L ~ 11-39-16E 398.00 20 83 56 to 81 1953
3000-N 11-37-16 363.40 20 56 2410 40 1961

aHanford well number: 11indicates 1100 Area, 30 indicates 3000 Area.

- F-2

s

i
3 /
g

S



DOE/RL 88-23, REV. 1

05/01/89
.
3000-D-5
First Street
_é_
North -
Recharge
Basin -
3000-A e J2000-B
Recharge Welly |® '
3000-H :
g 3000-J '%
- \3 | |5
— = Jo00C |18
.} 2
3 3000-0/ South =
T . Recharge -
8 Basin =
: 8
—_— 3 o ®3000E | |3
5 3000-L 2
g R
o _ '
©3000-K
Settling Basin
e
3000-N
0 500 1,000
L i i)
feet
28906025.1

Figure F-1. Location and Layout of North Ri_ch1anc=l" Well Field and

Recharge Basins.
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2.0 HYDROGEOLOGY. -

Sediments encountered in the wells of the nbrth_Rich]and well field are
predominantly unconsolidated sands and gravels with a minor amount of silt.
From the ground surface downward-the_sediments include the following units:

e Pasco grave]s--ﬂnconsd1idated sands and gravels of very high per-
meability to a depth of 15 to 55 ft (elevation 345 ft)}. This unit
is glaciofluvial in origin and is often informally called the

Hanford formation

e Ringold Formation--Unconsolidated to sometimes partially consoli-
dated sands, gravels, and silt or clay, having a thickness of
approximately 145 ft. The formation is generally less permeabie
than overlying glaciofluvial deposits. The lowermost 20 to 40 ft
are composed of silt or clay. The remainder of the formation is
predominantly sand and gravel. A silt layer at 90 to 50 ft of
drill depth (approximately 310 ft elevation) may form the base of
the unconfined aquifer, but its continuity is not well established.
Existing data suggest that the Tayer is fairly continuous in the
1100 Area and the north Richland well field; however, it is not
continuous in the 300 Area. When the upper silt layer is not
present, the bottom of the unconfined aquifer is the Tower silt or
clay layer at the base of the Ringold Formation (approximately
220 to 240 ft elevation or 180 to 120 ft of drill depth).

Groundwater flow direction in the unconfined aquifer of the region is
from the west to the east with the Yakima River as the dominant recharge
source and the Columbia River as the discharge location. The general gra-
dient in the area is approximately 8 to 10 ft/mi. The water table roughly
follows the Pasco gravels-Ringold Formation contact. The 1100 Area, north
Richland well field, and 300 Area are near the upper reaches of McNary Pool,
created by McNary Dam, which is approximately 50 river miles downstream.
McNary Pool has an average stage of approximately 340 ft elevation. Well
pumping and the artificial recharge taking place in the well field locally
alter regional groundwater flow patterns of the unconfined aquifer.

Two constant rate pumping tests were performed in the north Richland
well field on the unconfined aquifer in October 1987 (ICF 1987). The first
test was performed on well 3000-J at 300 gal/min for 24 h. After 24 h of
pumping, no drawdown was observed in the observation wells or the pumped
well. For the second pumping test, well 3000-H was used as the pumped well,
and well 3000-B was used as the monitoring well. Well 3000-H was pumped at
1,340 gal/min for 98 h. A maximum drawdown of 4.0 ft was observed within 1 h
of the start of the test and remained constant for the remainder of the test.
The maximum drawndown of 0.66 ft in monitoring well 3000-B occurred after
24 h and remained constant throughout the rest of the test. Twenty-four
hours after the pumping stopped, the water level in well 3000-H had recovered
to within 1 ft of the starting level, and well 3000-B, the monitoring well,
was still at 0.66 ft. Transmissivity was calculated to be

' 644,600 (gal/d)/ft, and the storage coefficient (specific yield) was

calculated to be 0.11. -
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-3.6° HISTORICAL OPERATIONS

The well field and recharge basin system have been used since 1948.
Since 1963 the well field has been used to supplement the Richland water
supply during peak demand and the annual shutdown of the Richland water
filtration plant (HDR 1988)., The well field produces a daily average of
0.5 to 7.8 Mgal of water (ICF 1987) from the unconfined aquifer for 10 to
12 mo/yr with the highest production in the summer months.

The unconfined aquifer at the well field is recharged through a system
of settling and recharge basins centrally located in the well field. Water
from the Columbia River is pumped from the city's intake structure near the
filtration plant to the settling basin through a 27-in. Tine. The recharge
water enters the south end of the settling basin before discharging through a
concrete weir and flow divider into the two recharge basins. Recharge flows
into this system range from zero during low production periods to as high as
16.0 Mgal/d during July. The monthly totals for recharge and product1on for
the years 1985 through 1987 are shown in Figure F-2.

4.0 REFERENCES

HDR, 1988, Water  Filtration Plant and North Richland Well Field Evaluation, Final Report
prepared by HDR Engineering for the City of Richiand, Richland,
Nash1ngton.

ICF, 1987, Geohydrologic Study of North Richland Well Field and Groundwater Recharge Basins,
principal contributors C. W. Miller, J. G. Bush, and F. W. Bond,
prepared by ICF Northwest for the City of Richland, Richland,
Washington.
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Total Recharge and Production for North Richiand Well Field 1985 - 1987.

Figure F-2.
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