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EXECUTIVE SUMMARY i
.

REMEDIAL ACTION PLAN '
,

2' LAKEVIEW, OREGON SITE
,

t

Backcround
,

The Lakeview inactive uranium processing site is in Lake County, Oregon,
approximately one mile northwest of the town of Lakeview, sixteen miles north
of the Calif ornia-Oregon border, and 96 miles cast of Klamath Falls. The

.

!total designated site covers an area of 258 acres consisting of a tailings -

pile (30 acres), seven evaporation ponds (69 acres), the mill buildings, and
irelated structures. The mill buildings and other structures have been decon- '

taminated and are currently being used by Goose Lake Lumber Company.
.

Remedial action
|

The tailings pile at the processing site was stabilized by Atlantic t

Richfield (ARCO) with an earthen cover 18-24 inches thick. The average depth
of the tailings, including the cover, varies f rom six to eight feet. The
volume of tailings and contaminated materials was estimated to be 662,000
cubic yards of tailings, windblown contaminated materials, and vicinity
property materia'Is. During remedial action under the Uranium Mill Tailings
Reinedial Action (UMTRA) Project, approximately 264,000 cubic yards of addi- i

tional contaminated materials were identified from excavation required to
remove thorium and arsenic contaminated soils.

The remedial action plan for Lakeview consists of the cleanup, reloca-
tion, consolidation, and stabilization of all residual radioactive materials

:

in a partially below-grade disposal cell located approximately seven miles ;
northwest of the tailings pile identified as the Collins Ranch site. A cover
including a radon / infiltration barrier and rock layer for protection from
erosion will be placed on top of the tailings. A rock-soil matrix will cover -

the topslope and provide a growth medium for VLgetation. After completion of
the remedial action, the U.S. Deptrtment of Energy (DOE) will retain the '

' license and surveillance and maintenance responsibilities for the final
restricted site of 13 acres.

.

To date, all contaminated materials f rom the Lakeview processing site
_

have been relocated and stabilized at the Collins Ranch site, the radon
' barrier has been placed and compacted, and portions of the highly conductive
sand filter are in place. The entire sideslope of the disposal site has been
winterized by covering with a 20 mil plastic cover. "

,

EPA standards comoliance summary

| _ Pursuant to the requirements of the Uranium Mill Tailings Radiation Con- i

! trol Act (UMTRCA), this remedial action plan will satisfy the U.S. Environmen-
~

tal Protection Agency (EPA) standards (40 CFR 192) for cleanup, stabilization,,
,

I and control of the residual radioactive materials (hereaf ter referred to as '

pilings) at the Lakeview site. The requirement for control of the tailings

>

|
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(Subpart A) will be satisfied by the construction of an engineered disposal
cell. The bottom of the cell will be approximately 40 f eet below the original
grade at its lowest point. The cell will be covered with a 1.5 foot thick,
fine-grained layer of silt and clay to f orm a low-permeability layer that will
reduce radon reicases to well below the standard of 20 picocuries per square
meter per second. The radon / infiltration barrier will also limit infiltration
through the tailings. The_ average saturated hydraulic conductivity is 7 x 10-8
centimeters per second (cm/s). A coarse-grained, six inch thick, highly con-
ductive sand filter / drainage layer will be placed above the radon /infi1**etion

.layer- on the topslope to encourage runof f of precipitation. This lane till !
have a hydraulic conductivity of 1.0 cm/s or greater. A one foot thick rock
riprap cover will be placed over the entire cell. The topslope will have

,

additional rock-soil matrix to encourage plant growth. These design features
will operate together to provide a stabilized cover system that will withstand
erosion and biointrusion, and at the same time will shed water downslope of f
the pile.

Compliance with the proposed EPA groundwater standards requirements of 40
CFR 192, Subpart A, will be through meeting maximum concentration limits (MCLs)
for three constituents (arsenic, cadmium, and uranium) at the downgradient edge
of the waste. management unit, which is the proposed point of compliance (P00). .

With the exception of the relic groundwater plume, the standards for
cleanup of the Lakeview processing site under Subpart B of 40 CFR 192 will be
satisfied with the proposed remedial action plan. Cleanup of the tailings
pile, mill buildings, contaminated wood chips, windblown tailings, and
vicinity properties has been accomplished by consolidating the material into
the disposal cell, lhe DOE has verified that cleanup to standards has been
accomplished. Cleanup of the relic groundwater plume will be addressed in a
separate process after the proposed EPA groundwater standards have been
finalized.

Groundwater monitorino ;

A groundwater performance monitoring program will be fully developed and
discussed in the surveillance and maintenance plan for the Lakeview site. The
monitoring program will include a network of monitor wells downgradient f rom
' the disposal cell at the P00 to determine the performance of the disposal
cell. A system of shallow wells along the northern edge of the disposal cell
will be installed to monitor the two seeps identified during remedial action.
Further explanation of the monitoring- prpgram is found in Appendix F, Ground-
water Performance Monitoring Program.

Desian chances
,

Changes in the remedial action plan have become necessary f or two major
reasons: constructability issues relating to concerns identified during
remedial action, and design modifications incorporated into the cell design as
a result of the proposed EPA groundwater standards (40 CFR 192). Major design
changes f rom the April 1986 Remedial Action Plan (RAP) that are included in
this RAP are:

-. -.
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1. An. increase in the tailings volume by approximately 254,000 cubic !

yards due to the need to remove arsenic and thorium contamination at
the disposal cell. This addition will increase the overall height ofthe disposal cell by 3.6 feet. ,

'

2. 1he installation of a French drain system along the northern edge of '

the. disposal cell to handle potential drainage of two seeps that were
m

breached during excavation of the disposal cell. ;
1

3. Installation of a network of shallow wells to monitor seep activity. ;r
4. Construction' of two additional lined holding ponds, increasing the-

|- wastewater storage capacity on the disposal site by approximately 15
acre feet. The addition ~ of this feature became necessary due to the,.

i

wastewater generated by the high-pressure decontamination facility
,

H

and the increared estimate of the runof f potential at the disposal' '

cell and the area above the cell.

S. Installation of a wastewater treatment plant to treat the impounded
water prior to release of the water of f the site. The wastewatertreatment plant originally constructed for the Canonsburg UNTRA
Project site was retrofitted and transported to Lakeview for local '

' water treatment. *

6. The utilization of rock material not meeting the original specifica-
tions proposed in the design drawing and HAP of April 1986. Further
testing of rock sources in the area indicates the inability to pro-
duce rock meeting the original specifications.

,

7. Modification of the filter layer gradation on top of the pile to
ensure that it serves as a highly conductive sand filter / drainage
layer providing a hydraulic conductivity of 1.0 cm/s or greater.
This design feature was added as part of the compliance strategy for
meeting the proposed EPA groundwater standards.

8. Modification of the final elevation of the Lakeview processing site. |

reducing the final grade six to 12 inches below original design.
This alteration,. agreed to by the landowner, was implemented due to .

'

the excavation of approximately 264,000 cubic yards of additinnal
materials,

i

Due to the extended time in completion of this final RAP, the 00E is able, '

L to include the actual *as built" data on the radon barrier. This informationis included as part of Appendix E, final Plans and Specifications. Revised
- specifications and drawings are included as the last part of Appendix E, final
Plans and Specifications.

Text changes
.

Many changes have been made since the previous version of the Lakeview
RAP was issued in April 1986. Additions to the text in this version are

,

indicated in bold print. The one exception to this is the printing in the
,

+ -
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(; LentIrelyinew Appendix F,- Compliance Strategy for .the- Proposed EPA troundwater
:Standards, ~ which - is not ' printed in , bold type. Deletions f rom the text are !

; indicated by. brackets ([]). These notations have been made so that technical ;,

. reviewers can: identify at a glance where changes have'been incorporatedte
t

'" ' e

. ; Finally, considerable time ard ef fort was expended by the DOE, 'the Oregon l
^ : Department of Energy, and .the NRC in. resolving the problems related to rock- ''

quality and durability for the Lakeview site. This issue will be discussed in '

,Section 5.0,-and Appendix E, Final Plans and Specifications. ,
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1.0 INTRODUC110N

1.1 PURPOSE
,

This Remedial Action Plan (RAP) has been developed to serve a twr, foldpurpose. It presents the series of activities which are proposed by the
U.S. Department of Energy (DOE) to accomplish long-term stabilization and '

control of radioactive materials at the inactive uranium processing site
located in takeview, Oregon. It also serves to document the concurrence
of both the State of - Oregon and the U.S. Nuclear Regulatory Conrnission ;

(MitC) in the remedial action. This agreement, upon execution by DOE and
the State and concurrence by NRC, becomes Appendix B of the Cooperative
Ag reenent .

1.2 RESPONSIBILITIES

In 1978, Congress passed Public Law 95-604, the Uranium Mill Tailings
Radiation Control Act (UH1RCA) [ ), expressly finding that uranium mill
tailings located at inactive (and active) processing sites may pose a
health hazard to the public. Title I to the UMTRCA identified 24 sites

,

to be designated for remedial action. On November 9,1979, Lakeview was
designated as one of the [ ] sites,

The UMTRCA charged the U.S. Environmental Protection Agency (EPA)
t

with the responsibility for promulgating remedial action standards for
inactive processing sites. The purpose of these standards is toprotect the public health and safety and the environment from
radiological and non-radiological hazards associated with radioac tive
materials at the sites. The final standards were promulgated with an
ef f ective date of March 7,1983.

The DOE shali select and execute remedial action plans that will
satisfy the EPA standards and other applicable Federal and State laws.
Under the UMTRCA, the 000 and the State of Oregon entered into a coopera-
tive agreement ef f ective in June,1984, for remedial action at the Lake-
view site. The DOE will f und 90 percent and the State of Oregon willfund 10 percent of allowable costs.

All remedial actions must be selected and performed with the concur-
rence of the NRC. In conf ormance with the UMTRCA, the required NRC
concurrence with the selection and performance of proposed remedial
actions and the licensing of long-terrn maintenance and surveillance of

| disposal sites will be for the purpose of ensuring compliance with the
; standards established by the EPA. 1herefore, the RAP constitutes the'

initial document in the licensing process. A detailed listing of the
responsibilities of the project participants is included in Section 8.0
of this report.

-1-

__.



I

1.3 SCOPE AND CONTENT

This document has been structured to provide a comprehensive under-
standing of the remedial action at the Lakeview site. It includes thedetailed design of the remedial action. An ektensive amount of data and
supporting inf ormation have been generated f or this remedial action plan
and cannot all be incorporated into this single document. Pertinent
information and data are included with reference given to the supporting
documents.

Section 2.0 presents the EPA standards, including a discussion of
their objectives. Section 3.0 traces the history of operations at the
Lakeview site with a description of the present site characteristics.
Section 4.0 provides a definition of site-specific problems. Section 5.0is the Site Design for the proposed action. Section 6.0 describes thewater resources protection strategy. Section 7.0 summarizes the plan
for ensuring health and saf ety protection f or the surrounding community
and the on-site workers. Section 8.0 presents a detailed listing of
the responsibilities of the project participants. Section 9.0 des-

t cribes the f eatures of the long-term surveillance and maintenance plan.
L Section 10.0 presents the Quality Assurance procedures required to

ensure that all work conforms to project standards. Section 11.0
documents the ongoing activities to keep the public informed andparticipating in the project.

Attached as part of the RAP are appendices that describe various
aspects of the remedial action in more detail.

Appendix A. Regulatory Compliance, describes in detail the permits
necessary for the remedial action activities.

Appendix B, Calculation Summaries, presents a summary of the
rationale and calculations that support the design.

Appendix C, Radiological Support Plan, describus the procedures used
to characterize the present radiological condition of the site and the
procedures to be used to control and verify the results of remedial

i

action activities.

Appendix D. Environmental, Health, and Safety Plan, which describes
the procedures to be used to protect and health and safety of workers and
the general public during remedial action activities.

Appendix E, Final Plans and Specifications, is the design that will
be constructed at the Lakeview site.

Appendix F is the Compliance Strategy for the Proposed EPA Ground-
water Standards,

1.4 COLLATERAL DOCUMENTS

The Processing Site Characterization Report (PSCR) (00E, 1985a), the
Environmental Assessment (EA) (00E, 198Sb), and the Disposal Site

_p_



i
Cha rac terization Report (DSCR), (DOE, 1985c) describe the existing
conditions at the Lakeview site and the results of the remedial action.
These documents include details that are not reported in the RAP.

The PSCR contains all of the geotechnical, hydrological, radiologi-
cal, meteorological, and physical data necessary to describe the existing
conditions at the Lakeview site.

The DSCR contains all of the geotechnical, hydrological, and 'phy-
sical data necessary to describe the existing conditions at the Collins
Ranch disposal site.

The CA describes the proposed remedial action, alternatives, and the
environmental impacts of the proposed actions.

An additional supporting document is the Site Design Criteria (DOE,
1984a), which addresses general guidance on the operating procedures,
formats f or drawings, specifications, calculations, schedules and cost
estimates, and minimum design constraints incorporated in the final
design documents.

This general guidance was used in conjunction with the RAP as the >

basis () for preparation of the final design ( ). It is f urther in-
-tended to provide suf ficient criteria for the reader to understand the
constraints, procedures, codes, and standards used during the design and
to be used during the performance of the remedial actions at the
Lakeview site.

Copies of all these documents, as well as supporting data and
calculations, are on file in the Uranium Mill Tailings Remedial Action
(UNTRA) Project Of fice in Albuquerque, New Mexico.

!
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2.0 EPA STANDARDS

The requirements an.1 considerations for long-term isolation ~ and stabili-
zation of. tailings, radon control, cleanup of land and buildings, and: protec-

' tion of water quality have been published in the Plan for implementing EPA
Standards for UMlHA Sites (DOE, 1904c). Ihat document was used as a guide for
the development -of the- RAP and Site Design. The following EPA standards
section has been extracted f rom the above-ref erenced document; '

2.'1 GENERAL.

Pursuant to the requirements of the UMTRCA, the EPA has promulgated
health and environmental standards to govern cleanup, stabilization, and
control of- residual radioactive materials at inactive uranium mill
tailings sites. The promulgated standards establish requirements for
long-term stability and radiation protection and provide procedures for
ensuring the protection of groundwater quality. - '

In developing . the standards, the EPA determined "that the primary
obj ec t ive for control of tailings should be isolation and stabilization ;

to prevent their misuse by man and dispersal by natural f orces such as
wind, rain, and flood waters" and that "a secondary objective should be
to reduce radon emissions f rom tailings piles." A third objective should
be "the climination of significant exposure to gamma radiation from
~ tailings piles." (Ref. preamble to Standards f or Remedial Actions at
Inactive Uranium Processing Sites, 40 CFR Part 192.) These conclusions '

were based - on a determination that the most significant- public health
risks associated with inactive tailings were posed by exposure to people
living and working in structures contaminated by relocated tailings. The
EPA further concluded that the potential for contamination of groundwater
and surface water should be evaluated on a site-specific basis.

The EPA standards are discussed in the following paragraphs and are
summarized in Table 2.1. '

2.2 LONG-TERM STABILITY

Isolation and stabilization of tailings in order to prevent misuse
by man and dispersion by natural forces is the primary objective of the
EPA standa rd s . Accordingly, long-term stability was emphasized in the
development and promulgation of the standards. This is consistent with
the guidelines provided by the legislative history of the UNTRCA, which
stresses the importance of avoiding remedial actions that would be effec-
tive only for a short period of time and that would require future
Congressional consideration.

The EPA standard-setting process distinguished " passive controls"
such as thick earthen covers, below-ground disposal, rock covers, and
massive earth and rock dikes, from " active controls" such as semi-
permanent covers, fences, warning signs, and restrictions on land use.

-5-
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g - 5;gpaal a . Stenca Os for the control of aestdval Radiosclave Mater tels f ro* Inactive Process 6ng 5ttes

197.02 / 5tandards-
e 0 .

,

(ontrol shall,be designed to; j
:

(4)' 6e 'ef f eClive f or 'up to one thousand years, to the eatent reasonab' v 4:1.6ev able , and, inI t
any, Case, f or at least 200 yee's, and. (

(b) ' provide. Featonable assurahte that releases of ? redon+2?? from residual e43604ttive ft

maternal to the 4tmosphere will not' '

'I

(1) ' f acted an average release rete' of 20 ritoturies per sova*e meter per second, or'
'

,

C
' increase the ennval everage contentration of redon.iil in air at or1 sto.e any ; s

(?)
location outsipe the disposal site by more than one. half pigocyrie per littr. !<

-5USPAR1 8 . Stands'df f or -Clesavp of Land end Buildings Contaminates with Residual ited60ective Materials'

.from inactive Uranive Processing Sites
'

192.17. 'Standeeds *

'Isemedial actions shall be' condweted so n to provide reasonable assurance that, as a result >
of rsstaval radioactive meterials from any designated processing site; ;

- (a) The concentration of - radiu .??6 in land everaged o'ver ' any area e' 100 sovere meter $ =m
W 'shall not eateed the bactground level by more than .

L(1) 5 p;i/g. everaged ' aver the first 15 cm of soll below the surf ace, and
til 15 pti/g. averdged over 15 cm thio layers of so!) more then 15 cm below the

sv face.e

(b) ]n any occupied or habitable batiding . .s
.s

'(1) the ooJective of remedial action shell be, and reasonable ef fort shall be made to
achieve. en annv 41 overage (or eQut valent ) redon detey prodvCt Concentration

,(including battground) not to esteed 0.0? A. In any case, the redon decay proJvct *

Concentration Oncluding bataground) shall not esceed 0.03 4 . and
(7) 1he level of gamma radiation shall not esceed the becaground level by more -than 20
'i microroentgens per hov .e '

A'
'$U6D&#1 C . Isolementation -(condensed) .i

192.20 Ovidadte for japlementation '

+

Semedi41 action will be perf ormed with the 'Contverence Cf the hvClear Regulatory.(cmmission
and 'the 1911 participation of any state that pay $ ps*t of the costr and in consvitation en +

espropriate with other government agencies.

'192.21 Criteria for Applyinc Surelemental standards -
~

ihe implementing agencies may apply storidards in 11ev of the . standards of Subpa'ts A or 81ft

*

Certain Circumstances esist. 45 cefined in 192.71.
r

192.22 Supplemental standards

t

''f ederal 49enties implementing Subparts A and 8 may in lieu thereof proceed Ductuent'to this
settion uite respett to genertC or individval situattons meeting the eligibility requirements

;;e of 192.21."

(s). .the implementing agencies shall select and perf orm remedial actions that Come as f
*
. .

Close to meeting the otherwise 40plitable standa*ds as is reasonable u der the *n

Cirtumstantes.'
* '(D) . remedial' att tons shall, in aCdition to satisf ying the standa*ds of '$ubo4*ls A and. .

l. redete other residuel radioattivity to levels that are 45 low as is reasonaD}y
achievable." ,

s. ;

(c) *fne tmplementing agencies may mate general determinations conce'ning remedtai atttons
under this section that v111 apply to all locations otto specified cne acte *6stics. or
they may make 4 deteretnetton for a specific location. knen remedial actions d'e
pr oposed under this Section for a specific location. the Department of (ne*gy shall
inform any pr'vate owners and occupants of the effected location and soticit teetrt
C ome n t s , Ine Dep4*tment of (nergy shall pec.tde av such c omen t s to Ine ether
implementing anncies (and) shall also pe'iodically inform the invtronmantal Protectionu

p Agenc y of both general and individual determinations under the provisions of this
section.',

&

R ef : f ece'ai aegiste'. Volu v 43, ho. 3. January 5.19B3. 40 CFA Part 192.a
.

TABLE 2.1 EP A STAND ARDS :
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Active control covers could be expected to need frequent replacement or
other major repairs requiring the appropriation and expenditure of publicfunds. In setting -the. standards, the. EPA called for designs which relyprimarily on passive controls.

The standards are framed as a longevity requirement that recog-
nizes the difficulty in predicting very long-term performance with a veryhigh degree of confidence. In establishing the longevity requirements,
the- EPA concluded that existing knowledge permits .the design of control
systems that 'have a good expectation of lasting at least 1000 years. !

Therefore, a design objective of 1000 years was established to be satis-
fied whenever reasonably echievable, but in any case, [] a minimum
performance period of 200 yr:ars must be achieved.

The standards recognize the need for institutional controls such
as custodial . maintenance, monitoring, and' contingency response- measures.
In its preamble to the standards, the EPA calls for such controls to be ,

'

provided as an essential backup to the primary, passive controls.

2.3 RADON EMISSIONS CONTROL

The EPA identified a reduction of radon emission from tailings piles
|as the second objective in its standards for the control of tailings. In |developing the standards, the EPA considered several [ ] approaches and

selected .an emission limitation as the primary form of the standard. In
,

'

addition, a . concentration limit was established by the EPA as an alter-
native form of the standards for use in cases where the DOE determinedthat the alternative was appropriate.

In establishing the emission limitation for tailings piles, the EPA
sought to reduce both the maximum risk to individuals living very near to
the sites and the risk to the population as a whole. With regard to indi-
viduals very near to disposal sites, the EPA estimates that exposure to
radon emissions will be reduced by more than 96 percent. The radon stan-
dard will limit the increase in radon concentration attributable to apile to a small increase above the background radon level near the dis-
posal site. Both radon standards are design standards, with compliance
to be determined on the basis of predicted rather than measured emission
rates and concentra tions . The EPA states that " post-remediation moni-
toring will not be required to show compliance, but may serve a useful
role in determining whether the anticipated performance of the control
system is achieved."

In establishing the radon standard, the EPA determined that the
emission limitation could be achieved by well-designed thick earthen
covers and that such control techniques would be compatible with the
requirements of the EPA longevity standard.

i
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2.4 WA1ER QUALITY PROTECTION
,

|-
. The EPA reviewed available water quality data' at inactive tallings

.

sites and determined that there was little evidence of recent movement of,

L contaminants into groundwater. They also determined that any degradation
L of ' groundwater quality should be evaluated in the context of potential
L : beneficial uses of the groundwater as determined by background water
L quality and the available quantity of groundwater.

,

Rather than establish specific numerical limitations for contaminant
discharges or groundwater quality, the EPA determined that the most appro-
priate course of action would be to require site-specific analyses of
potential future contaminant discharge and a case-by-case evaluation of
the significance of such _ a discharge. The implementation guidelines for

)~ .the EPA standards call for adequate hydrological and geochemical surveys *

at each site as a basis for determining whether specific water-protection
measures should be applied. [ ]

Specific site assessments must include monitoring programs suffi-
cient to establish background water quality through one or more upgradient
wells, and to identify the present movement and extent of contaminant
plumes associated with the tailings piles. The site assessments further
call for judgments of the need for restoration or prevention, or both, to
be guided by 'the EPA's hazardous waste management system and' relevant
state and Federal water quality criteria. Decisions on specific actions
to protect or restore water quality dre to be guided by such factors as
the technical feasibility of improving the aquifer, the cost of applicable
restorative or protective programs, the present and future value of the
aquifer as a water source, the availability of alternate water supplies,
and the degree to which human exposure is likely to occur.

The UNTRCA requires that the standards promulgated by the EPA "to
the neximum extent practicable, be consistent with the requirements of

| the Solid Waste' Disposal Act, as amended." In setting the standards, the
| EPA determined .that the statutory requirement for the NRC to concur with
! the selection and performance of remedial actions and to issue licenses

encompassing " monitoring, maintenance, or emergency measures necessary to
protect public health and safety" was consistent with the EPA regulations
implementing the Solid Waste Disposal Act (47 FR 32274 [ ]). Accordingly,

i the EPA established the implementation procedures requiring case-by-case
evaluations of potential contamination at sites. Decisions regarding
monitoring or remedial actions will be guided by relevant considerations
in the hazardous waste managemeat systems.

On September 3, 1985, the U.S. Tenth Circuit Court of Appeals set
aside the EPA standards applicable to the protection of waterways and
groundwater, 40 CFR Part 192.20(a)(2)-(3). The water protection standard
was remanded to the EPA for further consideration in light of the Court's
opinion that the water standard promulgated by the EPA on March 7,1983,
was site-specific rather than of general application as required by the

i - legislation. The EPA has issued dra f t revised standa rds but has not
issued final standards. The DOE will implement the remedial action plan,
with the concurrence of the NRC and after consultation with the EPA. When

-8- "
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the. EPA re-promulages final groundwater protection standards, Subpart C40 CFR Part 192, the DOE will evaluate the groundwater contamination at
the Lakeview site and take the appropriate action to comply with such '.'

standards. All measures proposed by the DOE to meet the water-quality
-

goals of the re-promulgated EPA standards will be submitted to the NRC
for review and concurrence.

1.5 CLEANUP OF LANDS AND BUILDINGS

The EPA evaluated the risk associated with the dispersion of tailings
of f the site and concluded that the primary concern was the risk to man
from exposure to radon daughter products inside buildings. The EPA
therefore stated that the oojective of the cleanup of tailings f rom around
existing structures was to achieve an indoor radon daughter concentration
(RDC) of less than 0.02 working level (WL). For open lands, the purpose

-of removing the contamination is to remove the potential for excessive
indoor radon .iaughter concentrations that might arise from new construc-tion on contaminated land. The 5.0 picoeuries per gram (pci/g) and
15 pCi/g radium-226 (Ra-226)- concentration limits for 15 centimeters
(cm) thick surface and subsurface layers - were considered adequate to
limit indoor ROCS to below 0.02 WL. A secondary concern was to limit
oxposure to people from gamma radiation.

The standard requires that residual radioactive materials be removed
f rom buildings with concentrations exceeding 0.03 WL. In cases where
levels are between 0.02 and 0.03 WL, the Federal government will have the
flexibility to use measures. such as sealants, filtration devices, or
ventilation devices to reduce concentrations to below 0.02 WL.
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3.0 SITE CHARACTERIZATION

Site characterization describes the Lakeview site and the proposed dis-
posal site at Collins Ranch [ ). Emphasis is given to the three major con-u

"

cerns of stability, ' radiation, and groundwater. The data to support the
characterization may be found in the ( ) PSCR (DOE, 1985a) and the [ ] DSCR(DOE,1985c).

3.1 ' HISTORY

The Lakeview uranium mill was built and operated by the Lakeview
Mining Company in 1958. The owners of this firm were also the- owners of 3the Gunnison Mining Company, who operated the mill at Gunnison, Colorado.
Both companies were acquired in 1961 by Kerr-McGee Oil Industries through

1

,

its subsidiary. - Kermac Nuclear Fuels Corporation. Between 1960 and 1968 '

the property had five owners.
,.

) In 1968 the Lakeview site was acquired by Atlantic Richfield
1

1

Company, who initiated in 1974, and subsequently performed, a cleanup j
operation on the site under a plan approved by the. Oregon State Health ;

| Division. By 1977 the mill buildings and their immediate ' surroundings
1"had becn decontaminated to meet the ~ then-existing requirements of the

Oregon Regulations for the Control of Radiation.. The property was sold
on March 8, 1978, to Precision Pine Lumber Company [ ] which used the

- site and structures as a lumber mill and stockpile for sawdust and scrap
waste. The property containing the mill buildings, office area. - and

!acreage for timber storage was sold to Goose Lake Lumber Company in '

1987. Precision Pine Lumber Company still retains title to the former
tailings pile area.

1

During the 1958 to 1961 period of operations, 130,000 tons of ore,

| were treated at the mill site. The mill operated at a rated capacity ofE
210 tons of ore per day and used a sodium chlorate and sulfuric acid leach
process. The ore came from the White King and Lucky Lass mines, located
approximately 16 road miles northwest of Lakeview.

|
'

'

3.2 PHYSICAL DESCRIPTION <

Regional geoloav

The Lakeview a rea is located in the Basin and Range physiogra-
4

phic province, which is characterized by north to northwest mountains and
ridges (horsts) separated by oblong narrow valleys (grabens). Both the
processing site and the Collins Ranch alternate disposal site are located !

within the Goose Lake graben.

The regional topography has been influenced by normal faulting with
upthrust sides typically steeper than downtbrust sides. Intermittently
during the Pleistocene Epoch (10,000 to 1,000,000 years ago) lakes filled
the valley to varying depths, depositing lacustrine sediments to depths
in excess of 5000 feet.

-11-



+
r

,

The oldest rocks in the area are Miocene and Pliocene volcanicdeposits. These rocks are exposed in the Fremont and Warner Mountain
horstblocks and underlie the sediments of the Goose Lake Valley. The
valley fluvial terrace, lacustrine, and diatomaceous sediments range f rom
silts and clays to conglomerates.

Surface features of the Lakeview site
r

The Lakeview- [ ] site and tailings are located in south-central-
Oregon, in Lake County. The closest town is Lakeview, one mile to the
southeast. Klamath Falls is approximately 96 miles west of the site.
The site is approximately 16 miles north of the Calif ornia-Oregon border
(Figure 3.1).-

The total designated site covers an area of 258 acres. This in-
cluded the tailings (30 acres) and the evaporation ponds (approximately
69 acres). The tailings were stabilized with an earthen cover 18 to 24
inches ' thick. The pile was almost square with a very flat surface, ,

.

although the [] cover had depressions that trap moisture. The cover
supported a vigorous growth of vegetation. The average depth of the
tailings, including 'the cover, varied from six to eight feet. An earthen
dike was constructed around the tailings area before the tailings were
emplaced.- The tailings were fenced with a hog-wire type of fence, and
radiation signs are posted. There was also a barbed-wire fence around
the entire site. The mill and tailings site before remedial action are
shown in Figure 3.2.

The mill buildings and other structures have been decontaminated,
and the machinery and other salvageable items have been removed -and
decontaminated by the owners. Materials f rom the final decontamination -

of the mill buildings and surroundings areas were placed on the south-
eastern-portion of the tailings pile and stabilized in the same manner as
the remainder of the tailings.

The areas to the' north and west of the site are generally swampy
during much of the year due to the high water table. To the east of the
site, the land is swampy during the spring and early summer but dries out
later in the summer and remains dry until winter.

Precision Pine Lumber Company [] stored ba rk , wood chips, and
sawdust on the northwest evaporation pond. Precision Pine Lumber Company
[ ] built an addition onto the northern end of the lumber mill building. '

Two new buildings also have been constructed on the mill site near the
old mill building; one of these is located directly over the former ore
storage area.

Subsurface features of the Lakeview site

Soils immediately underlying the processing site consist of a
complex series of interbedded silts, sands, and clays. These deposits
are lacustrine and alluvial in origin. Groundwater is encountered atdepths ranging from five to 15 feet below the land surface.

-12-
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The former processing site is located in a Known Geothermal Resource
Area (KGRA). The geothermal activity is associated with the seismotec-tonic setting of the area. Geothermal anomalies have been observed in the
form of geysers, the closest of which is Hunters Hot Springs, located; 0.4 mile north of the site. Water temperatures of 60'C and 41*C encoun-
tered in two monitor wells immediately north of the evaporation ponds and'

'a four-inch blowhole opening through snow on the southeast evaporation
,

*

pond (observed on January 27, 1984) also are indications of geothermal
. activities in the area, _;
7 i

Further details of the subsurface features of the processing. site '

may be found in the PSCR [ ] (DOE, 1985c).

Surface features of the Collins Ranch disposal site

The [ ] Collins Ranch disposal site is ( -) approximately seven road
:

miles- northwest of the Lakeview tailings site and consists of a 40-acre
area in Section 12, Range 19 East, Township 38 South, Lake County,Gregon (Figure 3.3). A private logging road owned by Fremont Lumber

h Company connects .the Lakeview tailings site with a National Forest
Development Road that passes' within 0.75 mile east and north of the
Collins Ranch disposal site.

The site 'is part of a larger area of a ranch owned by John and
Bridgette Collins. Prior to a range fire that occurred in August 1984,
the site was' leased for grazing. The area used for disposal is isolated
and- visible only .f rom a distant, seldom-used National Forest Develop-
ment Road. The few inhabited residences in the area are over one mileaway.

Subsurface soil features of the Col' lins Ranch disposal site

The Collins Ranch site is located on a remnant terrace deposit east
of the Fremont Mountains. This pediment has been separated from the
mountain flank by erosional processes. The eastern portion of the site
rests upon this pediment, which is typified by surface slopes of five to

-

20 percent. The western portion of the site rests upon outwash deposits
of the Fremont Mountains.

Soils underlying Collins Ranch consist of interfingered and layered
silty sands, sandy silts, and surficial lenses of high plasticity clays._

These materials, encountered to a depth of 127 feet, form the slopes of
Augur Hill, and represent a remnant pediment of outwash deposits f rom the

.nearby Fremont Mountains. Groundwater was encountered in seven of the 10boreholes completed as monitor wells. The four remaining on-site obser-
vation well borings did not encounter groundwater within the stratigra-phic interval penetrated. Four shallow wells (22 to 27 feet) in thevalley, just west of the site boundary, show water-table conditions with
depths to groundwater from seven to 18 feet (December 1984). One 78-foot
well drilled on the disposal site near the course of a broad drainage
channel on the southwest slope of Augur Hill showed groundwater at 76 feet
below ground surface. A minimal depth to groundwater ber.eath the proposed
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boundary of the disposal site is presently about 30 feet. This depth,

increases moving up the slope of Augur Hill. Groundwater beneath the
,

' site moves f rom northwest to south-southeast under a hydraulic gradient
E -[ -) of approximately 0.018. The groundwater flow direction is oppositethe topographic slope, indicating most recha ge is from the fremont

Mountains to the west,- rather than from the soils at the proposeddisposal site.
'

In the spring of 1987, two seeps were identified along the exposed
surface of the north wall of the disposal cell. The maximum potential

i

flow from seep No. I was estimated to be 0.7 gallons per minute (gpm).
L The maximum potential flow f rom seep No. 2 was estimated to be 0.1 gpm. ,

Figure 3.4 shows the approximate locations of the two seeps.

L Details of subsurface features of the Collins Ranch d' isposal site'~

are in the [ ] DSCR (DOE,1985c).

Groundwater conditions at the Collins Ranch disposal site are
| discussed in Section 3.5.
1 -

3.3 STABILIlY

L South-central Oregon is in an area of moderate to high seismic
; risk. Historical seismicity in the region is characterized by
| moderate-sized earthquakes associated with normal faulting within the
| region. Most - of the faults that bound the horst and graben fea-!

tures of the tectonic province have been mapped. Two large major fault
zones are close [] to the processing and disposal sites. These are
the Fremont Mountain fault zone and the Summer Lake fault zone. These
faults have been postulated to be capable-of producing a Naximum Credible
Earthquake (MCE) of 7.5 on the Richter scale. This would result in maxi- '

mum horizontal bedrock acceleration of 70 and 52 percent of gravity at
the processing site and the Collins Ranch site, respectively.

In addition to the ground motion experienced from a seismic. event, a
potential for surface rupture exists directly under the processing site

|

due to the short distance (less than 0.5 mile) from the Fremont Mountainfault zone. This potential is not present at the Collins Ranch [ ] dis-
posal site.

'

Geothermal activity at the processing site is associated with the
seismotectonic setting of the area. There exists potential for solu-
tioning of the silicious caprock or alteration by seismic events to
produce venting directly beneath the tailings pile at the processing site
(DOE, 1985a). This potential does not exist at the Collins Ranch site.

The geomorphic setting of both sites is relatively stable. Ham-
mersley Creek at the processing site has a small potential to flood and
meander. The slopes of the Collins Ranch site may require some protec-
tion from erosion, but are generally well protected by a natural gravel
and cobble armoring.

-17-,
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' g3ckaround radiation levels
>

Radioactive elements occur naturally throughout the earth's, air,
water. _and soil. The concentration of these elements varies greatly'throughout 'the United States. Background soil radioactivity levels typi-
cal of ihe Lakeview area and not influenced by the ' tailings pile ~ have
been established' as 0.8 pCi/g for [ ] Ra-226 (ORNL,1980).

The average bac'< ground gamma radiation exposure rate in the Lakeview
region f rom both terrestrial and cosmic sources - measured at three feet

,

above the ground is 11 microroentgens per hour (microR/hr) with a range
,'of eight to 19 microR/hr (ORNL, 1980). Cosmic rays (radiation from the

sun and other sources external to the earth) contrJbute approximately 5.3
,

microR/hr (48 percent) to the 11 microR/hr background- gamma exposure rate
in the Lakeview area '(EG&G 1981).

The average outdoor background radon concentration in the Lakeview i

area was 0.7 picocuries per liter (pCi/1) based on measurements at eight
locations. . The range of radon concentrations -for these 24-hour samples
was 0.6 to 0.8 pCi/l (FBDU, 1981).

Lakeview tailinns site '

Previous remedial action activities were conducted from 1974 to 1977at the Lakeview tailings site. These included the cleanup and stabiliza-
tion of the former mill area, partial excavation of material in the eva-
poration ponds, and application of cover material over the tailings pile.

Samples from 21 drill holes on the former tailings pile were analyzed
by gamma spectroscopy, and computer modeling was used to profile the pile
contaminant distribution and the average Ra-226 concentration. The re-
sulting average Ra-226 concentration of the tailings was 160 pCi/g; this
includes the= tailings, the existing two foot thick cover, and a two foot
layer of contaminated material underlying the tailings (BFEC, 1984; JEG,
1984). The maximum Ra-226 concentration found was 739 pCi/g.

The soil beneath the tailings pile exceeded the EPA standard of- 15
pCi/g Ra-226 to an average depth of approximately one foot. Elevated
arsenic levels were also present beneath the tailings, approximately 600
-parts per million (ppm) from the surface to two feet beneath the
tailings pile interfcce. Actual site excavation showed considerably
more arsenic contamination than originally expected.

Using Shiager's 1974 estimate of 2.5 (microR/hr)/(pCi/g), the base
tailings gamma exposu(e ra)te would be 400 microR/hr based on the averager
tailings pile Ra-226 concentration of 160 pCi/g. The former cover on the
tailings pile reduced the pile surface gamma exposure rate to an average
of less than 25 microR/hr (EG&G, 1981).

!
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<n The radon flux source ' term f rom the tailings pile was calculated '

. using the RAECON model (NRC, 1984) which resulted in an annual average -

radon flux _ of 59 picocuries per square meter 'per second (pCi/m2s)
for no-action conditions.

.

- Results of field data f rom the evaporation ponds (69]- cres) on the i

tailings site. indicated elevated thorium-230 concentrations, averaging 65
pC1/g in the surface- six-inch layer,- 35 pCi/g in the six- to 12-inch
1ayer, and 12 pCi/g .in the 12- to 18-inch layer. Since Ra-226 activity>

,.

!- in-growth in '1000 years would be above or borderline to EPA standards,
excavation is planned to a depth of 18 inches.

Field data ( ORNL ~, 1980; 8FEC, 1984) show that minimal sp rea'd of ;

'

gamma-emitting contamination has occurred by wind or water erosion into
l areas ' beyond the tailings pile or evaporation ponds. Approximately 17.4

acres immediately adjacent to the tailings pile and in isolated areas in
the mill yard that were not cleaned during previous remedial action indi-
cated elevated Ra-226 concentrations. The concentrations ranged from

f five to 170 pCi/g Ra-226.
|

: Collins Ranch site

| Background soil b-226 concentration and gamma exposure rate levels, f
measured [ ~) in _ the Lakeview region, indicated average levels of 0.8
pCi/g Ra-226 and 11 microR/hr for gamma exposure rate (ONRL,1980). []
Background radiation levels were measured at five locations in the

L Lakeview area. Results indicated an average Ra-226 concentration of less
a than one 'pCi/g, and gamma _ exposure rate measurements ranged f rom nine to
L 13 microR/hr (BFEC,1984).
,

Background radiation' measurements have also been made on the Col-
lins Ranch site [ ] (DOE, 1985a). The mean and one standard deviation
f rom four pressurized ionization chamber measurements were 12.1 plus or
minus 0.5 microR/hr. A subsequent gamma exposure rate traverse survey
indicated no readings beyond the range of 10 to 14 microR/hr. Surface,

soil samples were collected at the four pressurized ionization chamber|
measurement locations and analyzed for Ra-226 Th-230, and natural
uranium. The average concentrations found were: Ra-226, 0.9 pCi/g;

! Th-230,1.1 pCi/g; and natural uranium, 3.5 ppm.

A limited radon air concentration study resulted in 0.12 pCi/1
during a three-month exposure period (Terradex, 1985). The ground was
snow-covered during approximately half of the exposure period, which
would tend to decrease the resultant radon concentration.

|

|-
|
|
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'3.5 GROUNDWATER

- Qkeview processino site

Groundwater in the valley fill deposits at the Lakeview processing -
site occurs- under unconfined to semi-confined conditions. The below

'

ground field characterization was concentrated upon the zone f rom the
surface- to a depth of 100 feet, the predictable limits of vertical con-taminant migration. Within this zone, groundwater occurs under unconfined
to semi-confined conditions within sequences of discontinuous lenses of
silty' to sandy clays and silty sands with minor amounts of fine gravel.
More_ details on location and depth of site monitoring wells and on the
lithology are contained in the PSCR and draf t EA (DOE,1985a,b).

n The groundwater flow direction is from the northeast to southwest
with an apparent hydraulic gradient of 0.01. Recharge in the site area
is f rom local precipitation and snowmelt and groundwater flow from the
Warner Mountains. There appears to be upward movement of groundwater in
the geothermal area north of the site. Groundwater discharges to surface'

drainages, springs, and wells in the area.

Differences in water levels of two to 12 feet between monitor wellpairs indicate a small downward vertical hydraulic potential that de-
creases from northeast to southwest across the site. A survey of domestic
wells within one mile of the site showed only small dif ferences in water
level between shallow (100 feet deep) and 450 foot deep wells.. Therefore,
strong vertical flow gradients outside the geothermal system are unlikely,
and the entire sequence of sediments behaves as a single leaky system.
Two aquifer tests were performed and indicated that restricted hydraulic
interconnection exists between shallow (20 to 25 feet) and deeper (70 to
75 feet) screened zones.

There are two chemically distinct types of upgradient water quality.
The low temperature groundwater exhibits a calcium bicarbonate chemistry
with total dissolved solids (TpS) of approximately 200 milligrams perliter (mg/1), whereas the geothermal groundwater exhibits a sodium

p sulfate chemistry with TDS of approximately 800 mg/1,

Two contaminant plumes are migrating from the processing site. The
main plume emanates from the southeast evaporation ponds' area. A lesserplume is migrating from the tailings pile area. Extent of the plumes has!.

been determined from sulf ate or TOS concentrations. Elevated concentra-| tions of radionuclides and most heavy metals are not appearing in the
groundwater, and are apparently attenuated in the subsoils beneath source
areas of contamination. Differences in concentrations of elements between
shallow and deep well pairs show that most of the contaminant minration
has occurred in the shallow groundwater, above 30 feet, and further
attenuation of soluble species occurs as seepage moves downward into the
deeper 75-foot zone.

-21-
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Groundwater use downgradient of the site is generally sustained by
pumping f rom zones deeper than 75 feet. Available well records do not

-indicate any water- usage from the shallow zone downgradient from the
processing site.

.

Collins Ranch djjposal site
'

Groundwater at the Collins Ranch disposal site occurs within se-
quences of layered silty sands, sandy silts, and surficial lenses of high
plasticity clays. These layers are stratified and interfingered in a
complex manner, similar to the processing site lithology, with a la rger i
percentage of finer-grained soils (DOE, 1985a,b). Hydrochemical data
. from wells indicate that ( ) the shallow strata at the processing site
have a high attenuative capacity. Boreholes at the Collins Ranch site
indicate. an even larger attenuative capacity because the strata there are
finer grained and thus have larger dispersivity and larger particle sur-
face areas f or sorption processes. These materials, encountered to a
depth of 127 feet, form the slopes of Augur Hill upon which the partially
below-grade disposal site will be located.

'Groundwater in the valley just west of the site boundary is found at
depths from seven to 18 feet beneath the ground surface. The depth to
groundwater beneath the site increases approaching the eastern edge of
the disposal site. Six monitor wells were installed within the boundary
of the disposal site at depths ranging from 47 feet to 127 feet. Three
wells encountered groundwater at depths of 65 to 76 feet below the ground
surface. Other wells at the site did not encounter water within the

-stratigraphic section penetrated.

Groundwater moves from northwest to south-southeast beneath the site,
counter to the topographic -slope, with an apparent hydraulic gradient of
0.018. The primary source of recharge is the Fremont Mountains to the
west. Minimal recharge occurs along the small drainage divide immediately
above the disposal site. Discharge occurs to a small drainage south of t
the site and ultimately into drainages that drain to Goose Lake,15 miles.

southeast of the site. Groundwater level fluctuations due to spring.

snowmelt and runoff in the Fremont Mountains are being monitored and were
less than two feet between the autur..n of 1984 and the summer of 1985.

The chemistry of the shallow groundwater in the Collins Ranch area
exhibits low 105, high pH, and high silica (DOE, 1985b, Appendix D).

|

'

1
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4.0 PROBLEM DESCRIPTION

~4.1 GENERAL-

The tailings without the current cover) emit an estimated radon160 pCi/m2(s,flux of which is in excess of the EPA standard of 20pCi/m2 ,3

,

4.2' LONG-TERM STABILITY

The tailings and contaminated rubble were not secure from physical
. removal of f 'the Lakeview site. In addition, the potential for ground '

surface rupture and geothermal activity at the processing site precluded
the long-term stabilization of the tailings at that location. By moving
the tailings and contaminated material to the Collins Ranch site these
[ ] risks are avoided and EPA longevity requirements can be met.

-4.3 RADIATION

Radon emissions f rom the tailings exceeded the EPA standard of 20
pCi/m2s by approximately eight times; however, the two foot thick
earthen cover decreased the radon emissions by half, The radiation
standards for. buildings and open lands were exceeded in approximately six
vicinity properties and 86.4 acres of evaporation pond or windblown con-
taminated creas on and around the Lakeview site. Additional vicinity
properties were identified during remedial action.

4.4 ' WATER QUALITY

Lakeview orocessina site

An unconfined to semi-confined groundwater systems exists at depths
greater than five to 15 feet below the ground surface. Contaminants
associated with the tailings pile and evaporation ponds have moved into
this aquifer and have migrated 800 feet downgradient to the southwest in
the shallow groundwater zone above 30 feet. Mobile species include sul-
f ate, manganese, and sodium. Radionuclides and most heavy metals from
leachate are attenuated in the subsoils beneath the ponds and former pile
area. Monitor wells screened in a deeper zone at 70 to 75 feet show
sulf ate and TDS concentrations increasing downgradient from the evapora-!

L tion ponds. Stable isotope analyses indicate that the increasing trend
| in sulfate and TDS in the deeper zone is due to the influence of the
i geothermal system in the region (see [] Appendix B, Calculation

Summaries).

There is no water use from the shallow zone, above 30 feet, down-
gradient of the site. Most domestic wells are screened at depths from 100
to 300 feet. [ ] Data show that contaminants associated with the site
have not endangered any downgradient water uses. Due to the chemical na-
ture of the contaminant plume compared to local background water quality,
the limited extent of contaminants, the non-toxic nature of contamination,

-23-
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and the lack. of uses and potential uses, aquifer restoration is not ,a

warranted.,

t

As additional quarterly water quality data become available for the
processing site, .the possible long-term need f or aquifer restoration will
be re-examined. A separate process during a later phase of the UNTRA
Project will examine the need for, and feasibility of, aquifer restora-
tion at every UMTRA site.

.

' Collins Ranch site-

The potential for groundwater contamination at the Collins Ranch
site appears to be insignificant. For every constituent of concern, the -

disposal site design allows proposed EPA concentration'11mits to be met
in shallow groundwater within 50 feet of the downgradient edge of the
tailings cell (see Appendix F).[]

,

4.5 ALTERNATIVES CONSIDERED
>

4.5.1 Selection of disposal site

| After-determination was made that a fault zone in combination
L with seismic and geothermal activity would preclude stabilizing
' the tailings at the processing site, a structured alternate dis- -

| posal site selection process was followed to' find a suitable
disposal site.

The process consisted of a four-phase approach: Phase I
designated the limits of the search region; Phase 11 provided for

" a preliminary screening of the designated search region; Phase III
began the preliminary screening and evaluation of the potential
disposal areas; and Phase IV identified and evaluated each of the
candidate sites.

| The search region designated by Phase I encompassed a -15 mile
radius from the existing tailings pile. Phase 11 consisted of the
oevelopment of regional screening guidelines, and application of

L those guidelines resulted in elimination of all land except 70
square miles of the search region. Under Phase III, evaluation of
those 70 square miles by a technically diversified team- of spe-
cialists identified six one-square-mile desirable areas. Evalua-
tion and ranking of the six areas under Phase IV identified the
two highest ranking sites for subsequent field data collection and
inclusion in the EA.

The final design contained in this document was developed
around the " preferred alternative," the Collins Ranch site. Other
specific sites evaluated but found less desirable included the
Flynn Ranch site and the Mines site. Comparison of these three
sites along with stabilization in place was the subject of a
discussion paper (00E, 198Sd). A detailed description of the site

-24-
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. selection process and a comparison of alternatives [] is
contained in the EA (DOE, 1985b).

4.5.? Desian concept

+ Upon selection of the preferred alternative, relocation of
the tailings to the Collins Ranch site, extensive engineering
studies were performed in the development of the design describedin Section 5.0. . Major areas of evaluation ' included groundwater
occurrence and protection, embankment configuration, erosion pro-
tection, foundation settlement, and slope stability.

-The hydrogeologic field program revealed that an unconfined
to . semi-confined groundwater system exists below the Collins Ranch
site. Continued monitoring of groundwater levels at the site. has
defined seasonal water level fluctuations in this system. Details
are included in Appendix B, Calculation Summaries.

!
| Because of the abundance of silt and clay soils in.the Collins

iPanch area, below-grade disposal was considered a viable option. i

The final, partially below-grade embankment was designed to use
the soils available on the site and the natural topography of the
site in the best way, as well as to avoid the local unconfined.

,groundwater system. The contaminated materials would be iso- |lated from.the shallow groundwater system by limiting infiltration i

through a- low-permeability cover and a highly conductive sand jfilter / drainage layer, and by geochemical retardation and flow
reduction through a two-foot geochemical / flow barrier liner. A

,

French drain system was installed along the northern edge of the Idisposal' cell to handle water from the two seeps.
|

.

.

[] The deepest excavation at the processing- site was !
accomplished in late summer when groundwater levels were low, thus

,minimizing the dewatering effort. [ ) Details are provided in |Section 5.0. Wastewater treatment for runoff water : and decon- {tamination water was necessary at the Collins Ranch site during
|construction,
i

L The Goose Lake Basin is an area of extensive seismic activi-
f ty.- Tho disposal embankment was designed to withstand the

,

li occurrence of a Maximum Credible Earthquake (HCE). . The design jslopes (1 vertical to 5 horizontal) will provide the necessary
factor of safety against embankment slope failure and settlement
under both static and seismic loading conditions. The embankmentslopes [] blend into the surrounding terrain and reduce the,.

L potential effects of ero- sion due to surface water flows. Final
design calculations on slope stability, settlement, and erosion
protection are contained in Section 5.0 and Appendix B,
Calculation Summaries.
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5.0' SITE DESIGN

5.1 INTRODUCTION

This section provides the maps, drawings, and other information
necessary to understand the design used for relocating the tailings [ ]
to the Collins Ranch disposal site. A three-dimensional isometric
drawing of the original Collins Ranch site is shown in Figure 5.1. The
site design is_ described to provide suf ficient detail for the- reader to
evaluate the feasibility and ef fectiveness of the basic design concepts.
The final design provides a basis for the schedule and cost estimate to3

be.used in obtaining concurrences and funding at Federal and state levels
(Appendix'E, Final Plans and Specifications).

The site design demonstrates remedial action that meets the require-
ments of PL95-604. Although the as-built design may vary to a limited
extent from the final design, the basic concepts presented in this docu-
ment represent final remedial action.

|

5.2 SUMMARY OF PROPOSED REMEDIAL ACTION

The principal feature of the design concept is the relocation of
approximately 925,810 cubic yards of tailings and contaminated mate-
rials to the Collins Ranch disposal site located about seven miles from
the former mill site. The contaminated materials have been consolidated
into an embankment constructed partially below grade, and enclosed with

!protective layers. These protective layers [ ] consist of the following: |

o A two-foot-thick compacted soil layer beneath the tailings -(the
" geochemical / flow barrier liner") to attenuate migration of con-

i

,

taminants.
i

o A compacted soil layer above the contaminated materials (the
" radon barrier") to reduce emission of radon gas to acceptable
levels and inhibit infiltration.

,

?; o A highly conductive sand filter / drainage layer to prevent run-'

off from eroding the radon barrier through the rock layer. <

A combination of rock and a rock-soil matrix on the topslope too

provide erosion protection and support' vegetation,

A rock layer on the steeper sideslopes for erosion protection.o

Construction of the embankment comprised several major elements.
Material for the radon and infiltration barrier was excavated f rom the
embankment area. Approximately 279,000 cubic ya rds of soil from the
disposal site excavation was used for processing site backfill. A com-
pacted geochemical / flow barrier liner two feet in thickness was con-
structed. The liner was constructed from select materials also excavated
f rom the embankment area. The tailings and highly contaminated material
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.

were placed and compacted first, then the less contaminated material was
placed and- compacted, and finally the radon barrier placed and com-
pacted. The embankment sideslopes will be covered with rock erosion
protection material designed to withstand the erosional ef fects. of wind
and water, and to impede inadvertent disturbance by man or animal. The

,

'

' topslopes will be capped with a rock-soil matrix that will support vege-*

-tation and at the same time protect against erosion. The rock-soil
matrix will both minimize plant root intrusion [ ] and facilitate re-
V0getation of the surface. The final embankment is-shown in figure 5.2.

,

The final design of the disposal cell was modified slightly in. order to
accommodate an additional 263,810 cubic yards of contaminated materials.
This modification increased the height of the embankment by 3.6 feet. ,

Relocation of the tailings from the processing site was by truck,
primarily along the Fremont Lumber Company logging road. On-site access
roads were constructed as needed at both sites. The trucks drove directly

=

f rom the Lakeview processing site into the excavated area and spread
their loads for compaction. Details are provided in Section 5.6.1,
Excavated areas at the Lakeview processing site were backfilled and
graded to promote drainage.

At least one source for each required construction material was
identified; however, it is recognized that the construction subcontractor
may select material from other sources. The fine-grained soils required

i for the radon barrier, the geochemical / flow barrier liner, and fine-
grained fill material were obtained from the disposal site excavation.
Sources of rock for erosion protection material have been identified at
commercial quarries in Deadman's Canyon, near Lakeview.

5.3 DESIGN OBJECTIVES

The principal objective of this remedial action is to design control
measures which meet EPA standards, lhese standards include specific limi-
tations for the disposal site on the release of radon, [] limitations on
the release of radiation- f rom radium and radon daughter products, and
the protection of groundwater beneath the Collins Ranch disposal site.
There is also the requirement for long-term stabilization that stipulates
controls 'will be effective for up to 1000 years, and for at least

! 200 years'. At the processing site, radiation and radioactive contami-
nants must be removed until sufficiently low levels are achieved.
Applicable requirements of the city of Lakeview, Lake County, the Oregon
Department of Energy, and other involved state and Federal agencies were
adhered to during construction. These requirements are included in
Appendix A, Regulatory Compliance.

The purpose of remedial action and adherence to standards during
this ef fort is to ensure protection of the local environment. The public
must be protected both during and after remedial action from unsafe
levels of radiation. The quality of surface water and groundwater must
not be adversely affected by discharges from the site. The remedial
action must provide assurance of long-term stabilization of the site
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g' primarily ' by . ens'uring erosion control, flood protection.. and earthquake ' [
stability. Inconveniences and increased hazards to the -local public were !minimized by considering working schedules and construction vehicle
routes. . The- sites were fenced during construction to prevent public
access and _ the completed Collins Ranch disposal site will; have custodial
surveillancei and maintenance to assure. continued long-term compliance'

with EPA: standards once construction of the remedial action is- conipleted.

The_ following major design objectives were established: !

o . Relocate the contaminated material to the Collins Ranch site,
which is in a less populated . and more environmentally stable
location than.the processing site.

o Reduce the = average radon flux f rom the tailings disposal embank-
ment to the atmosphere to levels less:than 20 pCl/m2 ,s

5

Design controls at the embankment to be ef fective for up to 1000o
y years, and at least 200 years, with minimum maintenance.

<

o_ Minimize inadvertent human or animal intrusion into the dispnsal
site.

. |
o Ensure that existing or anticipated beneficial uses of ground and '

surface. water are not adversely affected by the stabilized
tailings.

Reduce contaminant levels at and around the Lakeview processingo

site to levels which do not exceed 5.0 pC1/g ' of Ra-226 above ,

background in the top 15 cm of soil and do not exceed 15 pC1/g ;

in any 15-cm layer below that depth.
|_

o Minimize the land area of the final disposal area.

o Protect against releases :of contaminants from the site during
construction through runoff and sediment control.

i

o Minimize areas disturbed- during construction and minimize expo-
sure of workers and the general public to contaminated materials.

"

o Release the entire Lakeview processing site for unrestricted use
, by private or public entities consistent with Lake Cour.ty zoning
| ordinances.

|| 5.4 DESIGN FEATURES-

,

The remedial action [] stabilizes the uranium mill tailings and
contaminated material at the Collins Ranch disposal site in a manner that '

complies with EPA standards. Detailed engineering design plans and con-
struction specifications [ ] provided the basis for final cost estimates
and for the award and execution of construction contracts. The permanent

I and temporary construction design features, including the rationale for

,

-31-
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the' results of the design, are' discussed in this section. The calcula-
tions sunmaries in Appendix B provide detailed support for the design
rationale.

The principal feature 'of the design is the removal of contaminated
materials from the Lakeview processing site and consolidation of the
tailings and contcminated soils into a disposal embankment at the Collins
Ranch site. The major construction activities for the proposed action-

are listed below.

o Preparation of both sites, and nostruction of wastewater reten-
tion basins at both sites to protect against release,of contami-
nants. Temporary security f encing was installed at both sites,

o Construction of drainage control measures to direct generated
wastewater and storm water runof f to the retention basins during
construction activities,

o Installation of groundwater monitor wells at the Collins Ranch
site,

o Re-routing of Hannersley Creek to flow east and then south of the
existing tailings pile as necessary to keep water out of the con-
struction area, and relocation of uncontaminated wood chips f rom
the raf finate pond to a clean area on the site,

o Installation of measures to control erosion and sedimentation
from disturbed areas during construction if required,

o Protection of surface and subsurface utilities at the Lakeview
processing site during construction,

o Where required, upgrading of the haul road. [] the fremont
Lumber Company logging road, f rom northwest of the processing
site to the north side of Augur Hill.

,

o Construction of on-site access roads to the haul road at the
processing site and the disposal site,

o Excavation of materials at the Collins Ranch site and preparation
of the geochemical / flow barrier liner,

o Excavation and loading of tailings and other contaminated !

material into trucks and transport to the disposal site.

o Construction of the tailings embankment at the Collins Ranch dis-
posal site.

4

o Construction of the final cover system over the tailings to
inhibit water infiltration, radon emanation, and wind and water i
erosion,

o Restoration of the excavated areas at the Lakeview processing I

site.

-32-
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! o Revegetation of disturbed areas at the Lakeview processing site
!- and of the topslope of the completed tailings embankment and ,

disturbed areas at the Collins Ranch site.
,

Installation of warning signs at the Collins Ranch site to prevento

inadvertent human intrusion and discourage unauthorized alteration
|of the site,

5.5 PERMANENT DESIGN FEATURES

5.5.1 layout

The tailings embankment at the Collins Ranch site was sized i

to contain approximately 925,810 cubic yards of contaminated
material and covers approximately 13 acres. The height of the,.

tallings pile design was increased by 3.6 feet to acconmodate the
additional cubic yards of contamination. The embankment is
built against the southwest slope of Augur Hill. A drainage ditch
will direct runofI water away f rom the site (Figure 5.2). The
site is approximately seven miles northwest of Lakeview, Oregon.
The northern edge of the enbankment is approximately 0.75 mile
south of the Forest Service road at the north line of Section 12.
(See Figure 5.3.) i

5.5.2 Decontamination and restoration

The mill area, tailings pile, and evaporation ponds area of
the Lakeview processing site were decontaminated by excavation of
the contaminated soil, [ ] demolition of some small foundations,
and consolidation of this material into the stabilized embankment
at the Collins Ranch disposal site. All uncontaminated wood chips,
which are located in the evaporation ponds area, were relocated to
a clean area on Precision Pine Lumber Company property. The
contaminated wood chips were placed in the embankment; however,
the amount was limited and evenly distributed so that no more than
five percent organics by volume are contained in any area of the
pile.

The evaporation ponds area contained 1.0 to 1.5 feet of '

contaminated soil. Contamination below the tailings pile aver- !

aged two feet below the tailings-subbase interface. The con-
taminated materials to be consolidated in the embankment are -

discussed in greater detail in Appendix B, Calculation Summaries.

During processing site preparation, Hammersley Creek, which
flows north of the existing tailings pile, was rerouted to a
channel cast and south of the tailings pile. Af ter the remedial
action has been comple*ej, Hammersley Creek will remain in the
relocation channel. The completed channel was designed to con-
tain the flow resulting f rom a 10-year storm event; however, the
channel will never flow at its design discharge because the

.
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L culvert benetth the road east of the site will constrict the flow |in the channel to much less than the design flow. There is vir-
tually no possibility for the relocated creek channel to migrate

.

'

or meander since erosion protection in the channel has been :designed for the 10-year event. Therefore, the relocation is
considered to be permanent. The rerouting is shown in Figure 5.4.

j

. After removal of all contaminated material, the areas of
5'

excavation on and around the Lakeview site were_ backfilled with
uncontaminated fill and contoured as required for site drainage.

The design for the backfill at the Lakeview processing site
was modified due to the additional contaminated materials en-
countered during remedial action and the availability of smaller -

quantities of clean fill than expected at the processing site.
The DOC proposed to the owners of the processing site that the
finished grade be reduced by six to 12 inches, thereby reducing

!

the required backfill volume by approximately 150,000 cubic yards.
The owners of the processing site agreed to this modification. '

However, it was still necessary to excavate and haul approximately
287,000 cubic yards of additional backfill materials f rom nearby
borrow sources. +

5.5.3 Embankment construction
,

The embankment was designed to contain approximately 925,810
cubic yards of contaminated materials from the Lakeview processing
site and vicinity properties, to provide long-term stability, and
to ensure adequate radon control. The embankment is located to 1

most ef fectively use the natural topography of the area in order '

.

to reduce the potential effects of erosion.
!

Relocated tailings were placed in lif ts and compacted on top
of a geochemical / flow barrier liner constructed of select, in situ
soils f rom the site. This layer reduces the amount and rate of
possible contaminant migration towards the groundwater table. The
groundwater table is approximately 30 feet below the tailings at
its closest point, depending on seasonal fluctuations [ ). Be-
cause the tailings were incidentally mixed during excavation and
again during the unloading, spreading, and compacting at the
' Collins Ranch disposal site, extensive lenses of slimes did not i

exist in the compacted tailings. Consequently, dif ferential and
total settlement will not adversely af f ect the long-term integrity
of the embankment. Detrimental settlements will not occur in the
foundation, due to the overconsolidated nature of the soils there.

Once placement of the tailings was completed, contaminated
soil f rom the evaporation ponds and windblown areas was placed in
lifts and compacted on top of the relocated tailings.

Organic materials such as wood demolition debris and grubbed
vegetation was evenly distributed throughout the embankment 50
that no more than five percent organics by volume are contained in

| -35-
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u any area of the pile. Rubble pieces were placed in the lower
portions of the embankment and surrounded with compacted tailings.
The procedures for this activity were specified to ensure the
material was placed to avoid concent rat ion in any area and to
ensure good compaction of material around the rubble. The soil
excavated f rom the evaporation ponds, windblown areas, and other
areas of lesser contamination was the last contaminated materials

~placed in the embankment, in order to help reduce the overall
radiation levels. Site preparation details and embankment com-
paction criteria are presented in the project Site Design Criteria
(DOE, 1984a) and Appendix B, Calculation Summaries.

,

.y Limiting the embankment topslopes to a two to four percent
* grade and the sideslopes to a 20 percent grade will provide the

racessary factor of safety against embankment slope f ailure and
will reduce the potential ef f ects of erosion. A typical section
of the embankment is presented in Figure 5.5.

5.5.4 Cover construction'

The [ ] radon emanation rate will be reduced to EPA stan-
dards by the . layer of less-contaminated soils over the tailings,
topped by a compacted 1.5 foot thick radon barrier layer of uncon-
taminated silt and clay. The radon barrier thickness was based on
information obtained during construction to provide the optimum
design. The actual test data on the radon barrier are available
for this report and included in Appendix B, Calculation Sum-
maries. The materials [ ] in the upper portion of the tailings.
embankment are materials f rom the windblown areas and the evapo-
ration ponds. These materials show average contamination of about
16 pCi/g Ra-226. The construction sequence [ ] specified [ ] that '

the less contaminated materials would be placed over the more
contaminated tailings to reduce the radon exhalation. The
compaction of the radon barrier layer [ ] produced a barrier that
also retains moisture and lessens infiltration.

The radon barrier is protected by a one-f oot-thick layer of
rock and a six-inch highly conductive sand filter / drainage layer
on all sides, and a rock-soil matrix on the topslope (two to four
percent). The rock layer is designed to protect the radon barrier
f rom erosion for 1000 years and thus prevent exposure of contami-
nated materials. The rock and rock-soil matrix cover will in-
crease the long-term soil moisture content of the compacted radon
barrier. The rock cover will also prevent erosion due to wind and
water on or adjacent to the pile. The highly conductive sand
filter / drainage layer will protect the fine-grained soils of the
radon barrier f rom piping and erosion and at the same tbne will,

| provide a means of shedding water from the pile surface quickly.
1

|- The rock erosion protection material is designed to withstand
the occurrence of the Probable Maximum Precipitation (PMP). A PHP
is defined as the maximum precipitation that could occur f rom the

1
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most severe combination of meteorological conditions that are i
reasonably possible in a region. For the Collins Ranch area, the

,

local one-hour PHP storm is 8.4 inches. Based on this one-hour i

intensity, the maximum (2.5 minute) intensity was calculated, i
<

This 2.5 minute intensity was converted to an equivalent one-hour - !rainfall intensity of 39.6 inches per hour, which was then used ]
for sizing [] the topslope erosion protection material. An i
intensity of 30.6 inches per hour was required to size the side- I
slope erosion protection material. A one-foot-thick erosion :
protection layer of 1.5-inches (or larger) mean diameter rock on )
the topslopes (two to f our percent) and a one-f oot-thick layer of
2.7-inch (or larger) mean diameter rock along the sideslopes i
(20 percent) will protect the embankment f rom the ef f ects of a

i
PMP. (See Appendix B, Calculation Sunrnaries [ ).)

The rock layer will also protect the embankment f rom wind
, erosion and will discourage burrowing animals. The completed

embankment topslopes will be covered with a rock-soil matrix and
i

'

revegetated with native grass species. Slopes steeper than 10
| percent 're subject to high erosion stresses, which lead to rill
| and gulsj erosion (00E, 1985e).

,

| The rock layer has proven to be the most dif ficult design
issue to resolve. During the pre-construction investigation in

| December 1985, the DOE identified the Matchett Quarry as an ,

|
acceptable rock source for erosion protection materials. Specifi-
cations based on limited sampling of the area established criteria

! for specific gravity, absorption, sodium sulfate soundness, and
L.A. abrasion limits. The contract specifications were written
allowing the use of other rock sources, as long as the source met

| the original requirements.
|

In June 1986, the remedial action subcontractor elected to
use the Pepperling Quarry for erosion protection materials. Based

j on test results from pre-production sample analysis, use of the
Pepperling Quarry was approved. Production samples gathered inr

March 1987 on the stockpiled riprap and bedding materials showed
some failing tests due to geological variation in the ore body not '

revealed during pre-production testing.

During this time period, an erosion protection working group
| was established to examine the rock issue for erosion protection

for all UNTRA Project sites. Composed of representatives from the
NRC, 00E, and their major subcontractors, this working group estab-
lished a scoring system and procedure for oversizing and over-

'

thickening of the rock to insure the stability of the UNTRA Project
tailings piles in areas with marginally suitable rock and provide
an alternative to meeting the project design criteria of 1,000
years. Procedures developed by this working group were published
by the NRC as part of the NUREG guidelines (Nelson et al., 1986).

~

As a result of the problems with the stockpiled Pepperling
Quarry materials, the 00E, Oregen Department of Energy, and NRC met
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to evaluate the produced rock. Following a thorough sampling and
testing program, and in consideration of the NUREG guidelines, all
parties agreed to a one-time modification to the rock specifica- !

tions for Lakeview for the stockpiled rock. This included over-
sizing, overthickening, and modifying the durability of certain
riprap types. Specifically. Type 'D' riprap was oversized and
overthickened, Type 'C' was overthickened, Type 'B' changed in
gradation, and there was no change in Type 'A' sizing. Durability . '

specifications were modified for absorption, sodium sulfate sound-
ness, and L.A. abrasion tests. *

Further efforts by the subcontractor to produce good quality I
rock from the Pepperling Quarry in June 1988 also failed in

,

attempts to meet the original specifications. Investigation into
,

identifying rock source? that could meet the original specifica-
tions showed that the nearest location for such a source was the
Choate Quarry, near Bend Oregon,145 miles northwest of Lakeview. '

Following extensive discussions between the DOE, Oregon Department
of Energy, and the NRC, rock from the Choate Quarry was determined
to be not ' reasonably available.'

The final agreement reached was to permit utilization of the
rock scoring criteria presented in the NRC NUREG guidelines. This
allows the rock to be . scored qualitatively for riprap types 8, C {and D. The minimum score is set at 75. Additional oversizing is
not necessary. Further details may be found in Appendix E. Final
Plans and Specifications.

A rock-soil matrix, a combination of vegetation and surface
rock, will be used to cover the completed topslopes rather than
vegetated topsoil. A topsoil cover would increase the potential '

.for gully formation and flow concent rations, thereby requiring
larger mean diameter rock for erosion protection [] on the
embankment slopes and at its base. The rock-soil matrix will be
capable of supporting vegetation similar to that [ ] found in the
Collins Ranch area and at the same time protect against erosion.
The rock-soil matrix will not be used on the sideslopes. Fig-
ure 5.6 illustrates the embankment cover system f or the embankment
topslopes (see Appendix B, Calculation Sunnaries),

i 5.5.5 Site drainage

The drainage features of the embankment, along with general
; site grading, will ensure long-term embankment stability. The

embankment sideslopes ( ) blend into the natural slopes south of
Augur Hill. Runoff from the embankment will flow to the apron and >

then to the adjacent natural ground, modififed by grading to in-
I hibit formation of gullies, and then to the natural drainage

patterns southwest of the site. Runoff f rom Augur Hill will be
intercepted by a drainage ditch located adjacent to the embankment
and directed to the natural d rainage oatterns southeast of the
site. The ditches ( ) have depths suf ficient to carry the runof f

(

|
,
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f rom the PNP storm event (see Section 5.5.7 and Appendix B. Calcu- '

lation Summa ries [ ]). Rock erosion protection in the ditches
will prevent erosion of the adjacent embankment cover (see Appen- |dix B for pertinent calculations). Sediment buildup in the ditches ;

will be . flushed during significant precipitation events, which '

will create velocities capable of moving sediment.

The exposure of two seeps along the north wall of the dist
posal cell during excavation resulted in the need to provide a
drainage system f or any potential water exiting these areas. A ;

subsurface drain system was installed to carry any potential seep '

water away f rom the tailings and channel such water around the
northern perimeter of the cell. A series of monitor wells will be
installed above the drainage system to monitor any accumulation of
water in the seep area. These wells will be monitored for water
quantity only.

5.5.6 proundvater nrotection

An unconfined to semi-confined groundwater system has been
identified in the Collins Ranch disposal site area. The ground-
water exists in a series of silty fine sands and clayey silts to

l an estimated depth of 1000 feet. Depth to water ranges f rom at
least 20 to 30 feet below the proposed base of the tailings. The
groundwater moves f rcm northwest to south-southeast beneath the

I site, counter to the topographic slope, with depths to groundwater
i increasing towards the divide of Augur Hill. This indicates

that predominant recharge to the groundwater system is from the
Fremont Mountains to the west, rather than through the on-site
soils. Details of existing groundwater quality and calculated
hydraulic pa rameters are discussed in Appendix B. Calculation
Sunna ries .

,

,

Three major design features that serve to mitigate potential
groundwater contamination at the Collins Ranch site are placement

,

of a geochemical / flow barrier liner on the sides and below the
,

tailings; installation of a compacted radon / infiltration barrier
above the tailings, and-the inclusion of a high conductivity sand

| filter / drainage layer placed on top of the radon barrier.
1

The high conductivity sand filter / drainage layer is composed,

of clean sand and gravel with a hydraulic conductivity of 1.0 cm/s
~

or greater. Bedding thickness will be increased to require a
minimum thickness of at least six inches instead of 90 percent of,

six inches. This will allow for rapid shedding of water of f the
tailings pile.

The radon barrier will be less permeable than the liner [ ]
by compacting the radon barrier to a higher density than the liner
at the base of the tailings; this will avoid the possibility of a

1' bathtub' effect. The low permeability (hydraulic conductivity) |

of the soils in the radon barrier will reduce seepage of water
l
l
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below the tailings pile and cause a uniform seepage front. Labora- [tory analyses of recompacted soils taken f rom test pits at the ,

site indicate that the permeability (hydraulic conductivity) of
the soils in the compacted earth cover will be less than 1 x '

10-7 cm/s. Thus, infiltration, the driving force for leachate !
production, and mobilization of contaminants into the groundwater,

" system will be minimal,
t

The liner placed underneath the tailings and the radon bar-
3rier are composed of natural recompacted silt and clay soils (ML, ;

MH, and CL designations in the Unified Soil Classification System). '

These types of soils have high neutralization, adsorpion, and ion ,

exchange potential and thus [ ] provide a high attenuative capacity '

to restrict downward contaminant migration through the liner.
Together, the filter layer, radon / infiltration barrier and geo-
chemical / flow barrier will provide adequate groundwater protection

,

to comply with the proposed EPA groundwater standards. ;

Presently, the depth to groundwater is greater than 50 f eet '

beneath most of the existing ground surface at the disposal site;
depths decrease at the toe of the excavated embankment on the edge
of the valley. Water-level fluctuations f rom' the autumn of 1984
to the summer of 1985 were less than two feet. The minumum depth
to groundwater will be about 20 feet below the geochemical / flow
barrier liner. Groundwater monitoring will be performed after
construction to verify that unacceptable groundwater contamination
does not occur.

5.5.7 Flood orotection

Cross-drainage runoff at the Collins Ranch disposal site
would result from the collection of runof f due to precipitation
over the 29-acre drainage area above and including the site. A

'permanent drainage ditch will be constructed with depths capable
of carrying the runof f resulting f rom a PHP [ ] event. The PMP
runof f discharge for the ditch adjacent to the north edge of the
embankment is 230 cubic feet per second. Erosion protection in
the ditch and on the embankment is designed to remain intact
during and following the unlikely occurrence of a PNP (calcula-
tions and sunmaries are given in Appendix B [ ]).

The protection described above will prevent any possible
flooding of the tailings site. Flooding f rom the drainage area
northwest of the site is estimated to produce flows that will not
reach the toe of the embankment.

5.5.8 Site access

After remedial action is complete, access for custodial
inspection purposes will be provided by an easement to the site.

i

|
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5.6 CONSTRUC110N FEATURES

i 5.6.1 tavout

Construction activities occurred at the processing and dis-
posal sites and along the haul road, where required.

The Remedial Action Contractor (RAC) was responsible for
determining the exact location and size of all construction
features such as .the staging areas, decontamination f acilities,
temporary drainage ditches, and wastewater retention basins. The
following paragraphs present the general layout to allow a bet-
ter understanding of all aspects of the remedial action.

At the processing site, the staging area was northeast of the
tailings pile. An equipment decontamination pad was located
adjacent to the staging area. Hammersley Creek, which flows just' north of the present tailings pile, was relocated to flow east of
the pile and then south of the designated site boundary. Ditches
or berms surrounding the site directed uncontaminated water flows
to Hammersley Creek, Contaminated water was directed to a waste-
water retention basin constructed on the site. A temporary f ence
isolated the staging area and t'1 entire site.

At the Collins Ranch disposal site, the staging area and the
decontamination pad were located in the southwest corner of the
site. Drainage ditches surrounded the site and collected all
runof f on- the site and any water collected f rom excavation de-
watering (if necessary), flow in these ditches was channeled to a
wastewater retention basin, located west of the embankment area.
Temporary fences enclosed the entire site, the staging area, and
the lease area. A stockpile area was located west of the embank- 3

ment, and was used for stockpiling materials from the excavation.

5.6.2. Site access

Equipment was decontaminated as required prior to leaving the
Lakeview processing site and the tailings embankment area at the !Collins Ranch disposal site. The temporary fences [ ] centrolled
traf fic entering and leaving the site and prevented unauthorized
traf fic f rom entering controlled areas.

5.6.3 Staaina area facilities

During construction operations, tempora ry facilities were !

required for construction workers along with supervisory, engi-
neering, administrative, security, and radiation monitoring per-
sonnel. The facilities consisted of of fice space, showers, and
change facilities for personnel decontaminativn (if necessary), ,

and included provisions for laundering contaminated clothing.
Portable construction toilets were provided f or on-site workers.
On-site equipment was stored in the staging areas.
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5.6.4 titilities

|
All known existing utilities at the Lakeview site, as shown

in - Figure 5.7, were protected during construction or were relo-
cated as necessary prior to construction.

Potable water for personnel needs at the processing site and
the disposal site and a source of construction water for both sites
were provided by the RAC or its construction subcontractor, as
necessary.

No electricity, gas, or other utilities are available at the
Collins Ranch disposal site. Electricity was supplied by running -

power lines and by generators. Telephone service was provided.

There is no developed water supply at the disposal site.
Water for equipment decontamination, compaction, and dust control '

on the site was developed f rom an on-site well [ ). A holding
pond was developed to store water. Potable water was hauled
f rom the nearest available source.

'

5.6.5 Drainaoe, erosion control, and wastewater retention basin

During remedial action, all drainage from both sites was
effectively diverted from any waterways. Areas disturbed by
construction activities were graded ( ) to direct runof f to the
wastewater retention basins. [] In addition, the ditches were
designed and maintained to carry the peak flow due to the 10-year
one-hour storm event, for the area tributary to the channel.
Runof f from land outside of af fected areas was diverted away f rom
the site by diversion ditches designed and maintained to prevent
overflow f rom the peak flow due to the 10-year one-hour storm
event (see Appendix B, Calculation Summaries [ ]).

The wastewater retention basins received waters resulting
from: ,

o Runoff from contaminated materials (potentially the
greatest source of water) and disturbed areas,

o Decontamination activities, including equipment and truck
washdown.

o Wastewater from laundering protective clothing and
shower and wash basin wastewater generated f rom occasional
personnel decontamination,

o Processing site dewatering effluent (if contaminated).

The retention basins at both sites were designed to retain
the runof f f rom a 10-year 24-hour storm as well as the wash water
from the decontamination operations and site dewatering. The

t
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| retention basins additionally had suf ficient capacity to hold all
sediment inflow over the lif e of the project without any need for
removal, lhe emergency outlets f rom the basins were designed to
safely discharge the one-hour, ?5-year storm peak runoff while
maintaining one foot of f reeboard or as required by permit. The
final location of the retention basins is shown on the final
design drawings. Appendix B provides design criteria for these
basins.

[]

S.6.6 Wastewater handlina

Wastewater generated f rom sources listed in Section 5.6.5 was
collected and handled to minimize the need for any discharge f rom
the sites. Wastewater handling comprises the following major
elements:

o Settlement of sediment in wastewater in the retention
basins.

o Evaporation from the retention basins.

o Construction water for moisture conditioning and dust
control in contaminated areas,

o Snowmelt runoff from the partially stabilized tailings
pile at Collins Ranch,

Contaminated water was ef fectively treated using the means
listed above. The number of retention basins was increased to
contain all the sedirnent generated during construction as neces-
sary. At the end of construction, contaminated sediment was
added to the embankment at the Collins Ranch site. []

1he retention basins are shaped to maximize evaporation by
having as much surf ace area as practical. []

If unusually wet conditions made an emergency discharge
necessary, wastewater was tested prior to discharge. Under such

|conditions, it was considered unlikely that contaminant concen-
trations would be above acceptable levels due to the high amount
of dilution that occurred. In the event unacceptable concen-
trations were encountered, the RAC specified measures to ensure
that any discharge meets applicable standards. (See Appendix B,
Calculation Sunrnaries, for more details.)

The original design for a wastewater retention basin at the
disposal site had insufficient capacity to hold stornwater and
snowmelt runoff during winter and spring seasons without release
of water f rom the basin. This f actor, 61ong with an increased

,

volume of water generated f rom the decontamination f acility, re- !

quired the installation of two additional wastewater retention
basins, with a design capacity of five acre feet and 10 acre feet.

;Figure 5.8 shows the location of the two new retention basins. '
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Due to the additional water impounded at the Collins Ranch
site, it was necessary to transport the former Canonsburg, Penn-
sylvania, wastewater treatment plant to Lakeview for water treat-
ment. This chemical precipitation / membrane filtration system is
capable of treating 160 gpm everage with a peak capacity of 210
gpm. The location of the treatment plant is visible on Fig-
ure 5.8, adjacent to the middle evaporation pond (pond 2).

I

S.6.7 Dewaterino

| Groundwater at the Lakeview processing site is five to 15 feet :
below the ground surface and at times rises into the base of the i

tailings. The RAC encouraged the construction subcontractor to
excavate deeper materials during drier portions of the year to
minimiro dewatering. A small volume of tailings was dried to a
compactable moisture content. I

t

!

5.6.8 Eauipment decontamination Dad

Decontamination pads were provided to wash contaminated
equipment and trucks at both the Lakeview processing site and -

Collins Ranch disposal sites, thereby preventing contaminated ,

materials f rom being carried out of the areas. Ditches and sumps !4

were used to direct washwater to the retention basins.

,

5.6.9 Dust control

Dust generated by excavation, earth movement, vehicle use,
temporary material stockpiling. and similar activities was con- i

trolled and minimized by the use of water, and [ ] water-based
surf actants, sprayed f rom hoses or trucks. Special care was taken
to control dust created by building decontamination or demolition
and the temporary stockpiling or mixing of contaminated materials. *

The sources for dust suppression water in contaminated areas
included recycled water f rom the wastewater retention basins, or
water f rom tailings and subsoil dewatering. Uncontaminated water
was used for the clean areas.

The schedules for spraying the roads and pile areas varied -

daily and were determined on an hour-by-hour basis. The frequency
| of spraying increased when combinations of low soil moisture and
| high wind speed are encountered.
!

In the event that extreme dust ronditions occurred, specific
controls were implemented to ensure that radioactive contamination
was not dispersed into the general environment of the site.
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The - RAC Construction Safety and Health Management Program
provides more restrictive controls as follows:

i

1

Section XIV - Environmental Control and Monitorina
'A. Environmental control and monitoring are required to ensure

that radioactive contamination, industrial toxics, or other
hazardous materials do not disperse, by wind or water, into
the general environment of the site. This may be accom-
p11shed as follows:

'

1. Boundary dust collection discs and continuous air monitors
' will be an integral part of the RAC environmental control,

program. The dust collection discs will be monitored on
a daily basis to track radioactive dust dispersion. Con-

;

tinuous air monitors will give monthly, quarterly, and
annual results to raonitor of f-site dispersion of particu-
lates. The RAC Environmental Astessment Manager will de-
termine when particulates will be analyzed for gross alpha
or when isotopic and elemental analyses are necessary..

2. In the event that either of the above control monitors
indicate an increase approaching unacceptable lovels of
radioactivity, subcontractors may be required to take the
following action: reduce vehicle speeds, water dusty
construction areas, and/or stop work for extreme weather
conditions. The site Radiological Safety Of ficer (R50)
in conjunction with the site manager will determine when
these measures will be necessary.

3. Water monitoring is also required to ensure no signifi-
cant degradation of potable water supplies during remedial

! action. Construction activities may require modification
in the event that a contamination problem is indicated.

B. Noncompliance with the above requests will be resolved through
the RAC DOE Albuquerque Project Office.

Additional site-specific controls will be developed and issued
by the RAC prior to construction.

!

5. f> .10 Borrow areas

Commercial quarries in Deadman's Canyon, near Lakeview,
Oregon, are available that contain erosion protection and filter
materials suitable for use on the embankment, ditch, and roads.
Materials for radon barrier, geochemical / flow barrier liner, and
site grading and restoration (at both sites) were obtained f rom
the disposal site excavation. ,

)

,

i
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5.6.11 Construction scouence :

The folicwing construction sequence represents the sequence
[ lor remedial action. The const ruc tion subcontractor was '

J. allowed the flexibility of executing his work as he chose,
given certain c onst raint s . Therefore, the actual
construction sequence may have differed slightly f rom the i
f0110 wing.

,

Initially, an access control system was estabMshed at each
site and coordinated with staging and vehicle decontamination
artas. A Fence was irstalled around each site, This provided
control of traf fic ente ring and leaving each site and prevented
unauthorized traffic from entering either site.

The next major item of site preparation consisted of con- :
structing a wastewater retention basin at each site. Site
preparation also included construction of drainage and erosion 6

control trasures. At the processing site, Hanmersley Creek was '

re-routed to flow cast and south of the existing pile and the '

uncontaminated on-site wood chips were relocated. Concurrent
with these activities, construction of the access roads and aty
necessary upgrading of the haul road began.

:

Once the initial :itt preparation at the Collins Ranch site
was completed, prepar tion of the disposal area bcaan. This
involved the excavation and stockpiling of surf ace materials to
allow for the partially below-crade disposal of the ta i1 *;ngs .
Topsoil was excavated and stockpiled for use in the rock-soil
rutrix. Af ter the required materials were excavated and accep-
table materials were selected, the geochemical / flow barrier liner
was constructed.

Concurrently, the building decontamination and demolition
process (as necessary) was performed. Dewatering activities also
began at this time. Ta il'ings were excavated and moved, then '

contaminated materials were excavated from the windblown areas
and evaporation ponds and consolidated into the disposal embank-
ment. [] 1he movement of contaminated materials did not begin
until upgrading of the haul and access roads was completed, and a
sufficient area ( ) opened and prepared at the disposal area.

Uncontaminated cover materials were added to the relocated
pile af ter the contaminated materials were in place. The un-
contaminated fill was obtained from selected materials exca- ,

vated f rom the disposal site area. permanent drainage ditches
were excavated adjacent to the stabilized tailings pile, final

closure of the embankment was not made until all contaminated
; materials have been placed, including those materials from
| demobilization activities. The embankment topslopes will be
| covered with a rock-soil matrix and revegetated. Signs and
I monuments will be placed around the site.

|
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'The final stages of restoration at the existing tailings
site included providing overall site drainage, grading, and re-
vegetation. Restoration involved the addition of uncontaminated
fill to the excavated areas as required to meet EPA standards,
fill wn also necessary to restore the excavated tailings area to
provide drainage. The fill was obtained f rom the materials exca- |vated f rom the Collins Ranch disposal site and other areas as
necessary. !

Demobilization consisted of the removal of the wastewater "

treatment plant, wastewater retention basins, and drainage
ditches. Any contaminated water was treated and the bottom
sediments and dikes were tested, and, if necessary, transported
to Collins Ranch for disposal in the embankment. All decontamina-
tion areas were removed and the equipment cleaned for salvage.
The staging areas were destroyed and contaminated items either
cleaned or disposed of in the embankment. All contractor equip-
ment was decontaminated and inspected prior to release f rom the
contaminated areas. At the present time, all contaminated
materials have been relocated to the Collins Ranch site.

i

5.7 BASIS FOR EXCAVATION
,

A radiological support plan (RSP) (see Appendix C) defines the moni-
toring surveys which were required at the processing site during excava-
tion of contaminated materials. A final survey certified that applicable
radiation stanoards were met followir.g completion of construction. The
DOE prepares this plan and has the responsibility for implementing the
program The following subsections describe the purpose of the RSP. '

5.7.1 !Ladiolooical survey plan

R6diological surveys are performed for three purposes: site
characterization, excavation control, and final radiological veri-
fication. Site characterization surveys or pre-remedial action
surveys have been performed to identify volumes of material which
exceed the EPA standards. The results have been used for planning
and engineering design purposes. Excavation control monitoring is
necessary as the work is being done to guide and control the amount
of contaminated material to be removed. Finally, when the excava-
tion control monitoring results indicate that the area meets the
standards, a final radiological survey will be carefully performed
to assure compliance with the cleanup criteria and the results
will be documented.
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5.7.2 Certification

During the remedial action operations, the DOL made [ ] data'

related to the cleanup available to appropriate federal and state
agencies. In addition, samples could be split for analysis by
these agencies to allow comparison of analytical results. These
data, along with any additional data reflected at the discretion '

of the certifying agent, will be used ior the fin 31 certification >

report.

Af ter remedial action, the 00E will certify that remedial
action has been completed according to the plan and final design, i

and the site meets applicable standards.
,

5.8 PROPOSED flNAL CONDITION I

The completed tallings embankment will be partially below grade.
The embankment will fit into the natural contours on the southwestern
slopes of Augur Hill. The. embankment will extend approximately 1060 feet
at its longest section and 870 feet at its widest, from its base it will
rise approximately 60 feet at a slope of 5 horizontal to 1 vertical; at,

' this point it will be approximately 40 feet above the present ground sur-
face. From this section it will rise at a two to four percent slope until
it blends into the existing topography to the east and south. lailings ,

and contaminated material will be located below the present ground surface '

at depths varying up to 40 feet. The completed embankment will cover an
area of approximately 13 acres. The embankment will be covered with one
foot of rock to protect against erosion, and the topslope will be covered
with a rock-soil matrix to support revegetation. Orainage channels adja- 4

cent to the embankment will divert of f-site surf ace drainage away f rom
the embankment. Monuments will be established at set intervals desig-
nating the embankment as federal property.

*

5.9 SCHEDULE ;

>.

L Remedial action for the relocation option at the Lakeview processing .

; site began in July 1986, and was planned to be completed in November ,

1987. Due to an increase of contaminated materials and a problem with
rock sources, completion of the Lakeview site remedial action is
scheduled for August 1989. [] Winter shut-down periods of 3 to 4
months have been required, figure 5.9 is a graphical representation of

the remedial action schedule. Times shown may be shorter or longer thani

I actual due to work acceleration, funding constraints, and the like.
,

[]
:

<

| 53

_



-. ___ _ . ... _ _ _ _ _ ____ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _____.

>

.

I I WORKING.CCHEDULE
i FIGURE 5.9 REMEDIAL ACTION SCHEDULE - LAKEVIEW SITE l ANW1 BASELINE SCHEDULE .
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6.0 WATER RESOURCES PROTCCTION STRATEGY

6.1 INTRODUCTION

This section sumarizes the water resources protectien strategy to
achieve compliance with the proposed EPA groundwater protection standards
at the Lakeview uranium mill tailings disposal site. A more detailed
discussion is provided in Appendix F. Compliance Strategy for the i

Proposed EPA Groundwater Standards.
>

The proposed remedial action at the Lakeview uranium mill tailings :
j site consisted of relocating the mill tailings and other contaminated

.

| materials seven road miles northwest to the Collins Ranch disposal site.
| There they were stabilized in a partially below-grade disposal cell which
I consists of a two-foot thick geochemical / flow barrier below the tail-
| ings, a low permeability radon barrier on top of the tailings, and a rock |

cover layer containing a highly conductive sard filter / drainage layer to
allow the tailings pile to shed surf ace water quickly. The proposed '

disposal unit at the Collins Ranch site is designed to control residual
radioactive materials and nonradioactive contaminants as required by the -

proposed EPA standards in 40 CFR Part 192(a)(3).

Testing of the background water quality data for those constituents
that are part of the proposed EPA standards (52 FR 36,000) at the Collins
Ranch site indicates that all constituents are below EPA standards. .

Tailings source concentrations have been measured f rom chemical analyses '

or pore fluids gathered f rom suction lysimeters placed in the Lakeview
tailings pile and nearby evaporation ponds. A total of 26 samples were i
gathered and analyzed in this area.

Mean analytical values were obtained for all constituents of con-
cern. Three constituents exceed the maximum concentration limits (MCLs)
established by the proposed EPA groundwater standards. These are arsenic,

j cadmium, and uranium (U-234 and U-238). All constituents are within the
MCL requirements in less than 50 feet and meet or exceed the MCL level at
the point of compliance (POC), which is the downgradient edge of the
tailings waste management unit. Appendix IX organics (40 CFR Part 264)
wer.e not detected in samples collected f rom two shallow monitor wells at
the 1.akeview processing site. Analytical test results are found in
Appendix F.

| 6.2 PERFORMANCE ASSESSMENT

The performance evaluation to a$sess compliance of the disposal unit
| with the proposed EPA groundwater protection standards (by demonstrating

MCLs are met) indicates that performance is primarily a function of the
relative low concentrations of hazardous constituents in excess of the
proposed EPA standards. Groundwater transport modeling utilized the! -

method-of-characteristics (NOC) model developed by Konikow and Bredehoef t
(1978) to represent lateral flow while the analytical procedure of
Domenico and Robbins (1985) was used to estimate the distance required to ;

I

I
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effect mixing of leachate and groundwater through hydrodyncmic disper-
sion. The results show attenuation of concentrations of all constituents

,

'

to EPA NCLs within 50 feet of the edge of the tailings pilt. Further ;details are presented in Appendix F.
|
;

6.3 PERFORMANCE MONITORING
,

.

A program to monitor groundwater quality in the uppermost aquifer
downgradient from the Collins Ranch disposal site during the post-
construction period will be addressed in the surveillance and maintenance ;
plan prepared for the Collins Ranch site. At the point of compliance and >

downgradient from the cell, the DOE will install a ring of monitor wells
(four to eight) to monitor groundwater quality and static water levels.

The exposure of two seeps along the north wall of the disposal cell '

during excavation resulted in the need to provide a drainage system for
any potential water existing in these areas. A subsurface drainage
system was installed to carry any potential seep water away f rom the
tailings and channel such water around the northern perimeter of the -

cell. A series of monitor wells will be installed above the drainage
system to monitor any accumulation of water in the seep area. These
wells will be monitored for water quantity only. Each well location will
consist of a nest of two wells to allow completion of the wells at two
intervals. Estimated depths for these wells are 30 to 80 feet. Well '

locations are shown as Figure 6.1.

6.4 CORRECTIVE ACTION

Although failure of the disposal cell at the Collins Ranch site is
not anticipated, periodic surveillance and maintenance inspections will
be performed to monitor potential failure modes. Should a failure of the .

cell occur or if the 31te is found to be not in compliance with the
applicable regulations following tailings stabilization corrective action
plans shall be formulated and implemented within 18 months.

6.5 AQUIFER RESTORATION

The DOE has decided that aquifer restoration (groundwater cleanup)
will be addressed under the next task of the UMTRA Project and be part of
a separate National Environmental Policy Act (NEPA) process because the
present level of site characterization is sufficient only to address
whether the remedial action will comply with proposed EPA s tanda rds .
Groundwater cleanup requires extensive geochemical characterization of

,

residual wastes and a more intensive investigation of unsaturated flow
and aquifer properties. A conceptual strategy must be developed, modeled,
and/or tested on a benchmark scale if restoration is to take place.
Realistic concentration limits and a cleanup standard could be pr' posedo
after this has been performed.

.
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Aquifer restoration at the Lakeview processing site is not addressed
in this remedial action plan because the contaminated materials were

i,~ disposed of at the Collins. Ranch site. For this reason, water Quality :impacts resa.ilting from disposal of contaminated materials at Collins
| Ranch will have no impact on aquifer restoration at the Lakeview pro-
I cessing ' site. Hence, remedial action can be decoupled from aquifer '

restoration at the Lakeview site.
1
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7.0 ENVIRONMENTAL, HEALTH, AND SAFETY

701 UMTRA PROJECT HEALTH AND SAFE 1Y POLICY

The UMTRA Project health and safety policy requires that the DOE and
its contractors take all reasonable precautions in the performance of the
remedial action work to protect the health and ensure the saf ety of em-
pioyees and the public. The DOE must coniply with all applicable
Federal and state health and safety regulations and requirements
including, but not limited to, those established pur$Uant to the
Occupational Safety and Health ACT (OSHA).

,

.

7.2 ENVIRONMENTAL, HEALTH, AND SAFETY PLAN 4

The Environmental, Health, and Safety Plan, Appendix 0, specifies
the basic Federal safety and health standards and special state, local,
and DOE requirements applicable to the remedial action at Lakeview. This
section provides an overview of the plan and sunrnarizes its key features.
Responsibilities in carrying out this plan are delineated. Where not
otherwise specified, the [] RAC will have the principal responsibility
for implementing this plan. Guidance on program requirements and
radiation control and monitoring is also included. ;

7.3 RESPONSIBILITIES

The responsibilities of the 00E, state and local governments, and
the RAC for environmental, health, and safety are described below:

7.3.1 The DOE UMTRA Project Office, and appropriate divisions of the
Albuoveraue Operations Of fice

o Conduct periodic surveys, with assistance from the Technical
Assistance Contractor (TAC), of contractor programs and site
activities, and prepare Health and Safety Audit Reports.

o Act on employee inquiries and complaints in accordance with
procedures outlined in this plan.

o Ensure compliance with the health and safety standards by
reviews of UMTRA Project contractor performance, and reviews of
violations of the prescribed plan and the timing and manner of -

correction.

7.3.2 The State of Oregon and local covernments

o Participate in the remedial action planning by identifying and
i interpreting applicable local or state regulations.

F
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; 'o' ~ Advise 'the ' DOE UMTRA - Project -Of fice of changes to regulations 1y ,

which apply'to this project.
-

, ,

o Identify. and assist in. obtaining necessary reviews and
approvals to comply with environmental regulations. 1

- 7.3.3 The il RAC- '

o ' Develop- implementation- procedures for the requirements set )
forth in this-plan,

c .

o Execute. programs and policies in a manner that shall ensure
;

compliance with the requirements set forth in this plan.

o Assure ' that the required information specified in subsequent
sections of this' plan is recorded and reported. *

o Submit requests for variance f rom the design criteria of this
plan to the_' DOE Contracting Of ficer or' Contracting Officer's '

Representative.

Include implementation requirements and procedures of the plano
in.all applicable e.ubcontracts.

7.4-' KEY FEATURES OF THE HEALTH AND SAFETY PLAN

The following elements .are included in the Environmental, Health.
- and Safety Plan-(Appendix'D):

,

7.4.1 General

The RAC will maintain on-site professional radiation- health '

staff members ' whenever contaminated materials are exposed.
These personne6 v'11 develop and implement procedures for all
activities involving potential safety or radiological health risks. -

7.4.2 Community protection
!

During construction, an ' environmental monitoring program was e

conducted to document the ef fects on the environment and exposure
of the , general population to environmental hazards resulting f rom
remedial' action activities. Air particulate samples, radon-222
(Rn-222) samples, groundwater samples, and surf ace water samples
were. collected and analyzed for radiological parameters. In
addition, groundwater' and surface water samples were analyzed for

. stable chemical pa rameters . Monitors were located in areas
mutually acceptable to the state and the D0E. Monitoring
locations included the upwind and downwind site boundary, and a
background location.

!

l
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In addition, an array of environmental radon monitors were"

placed around L the site to provide a measurement of the average
radon concentration. In order to provide immediate information,
one' or more. real-1ime . continuous radon n/nitors were also located
near the| site or. in the community to provide an hourly read-out of
radon concentrations. !

,

Operating response plans were -. prepared by the RAC to f ormu-4

,

late response to severe weather events, construction accidents, or i

medical emergencies. Operational alert levels were developed to ,

control any elevated radon- emissions detected by monitoring pro- (
grams during construction activities. Typical- responses to'

.

elevated radon' levels [] include additional, wetting of exposed ;-

contaminated material, reduction of the uncovered area, or sus- '

pension of operations. Administrative controls were utilized to
limit increases in of f-site radon levels- to three pCi/1 averaged
during a 52-week period, and six pCi/1 averaged during any-
calendar quarter,

,

R T.4.3 Worker protection

Training sessions applicable to the degree of radiation
hazard present.at the site were conducted for all enployees prior

,

to the sta'rt of work. These sessions included a discussion of
site conditions, potential radiological ha za rds , effects of
radiation, and emergency procedures. Records were maintained to

.

document successful completion of training by emplo'yees.

Controlled areas were designated and con:;picuously marked. ,

Access control - points were established for controlled areas, and
all- personnel and equipment were monitored. Access- control
records were' maintained and included a log of personnel and
equipment entering and leaving the restricted area, and a log of
dosimeters issued.

Protective clothing was distributed to employees at the
access control point when conditions warrant. Change and cleanup
facilities were provided.

Thermoluminescent dosimeters (TLDs) or film badges were
supplied to permanent employees working in controlled areas.
Dosimeters were changed quarterly, or more frequently if

necessary. Urinalysis was used to monitor employee internal
exposures, and additional dosimetry was required if positive-
results were noted. A system of employee health records was
maintained to document individual radiation exposures and the
results of personnel dosimetry and bioassays.

Air particulate samples were collected in work areas and at
site boundaries. Samples were analyzed for gross alpha levels,
and [] stored for later isotopic analyses if necessary.
Additional samples were collected in work areas where ventilation
is limited, and analyzed for radon daughter concentrations.
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A respiratory. protection program, with procedures for train-
ing employees and checking for adequate fit of respirators, was

'

developed by the RAC. Respirators were used in work areas where<

the. airborne particulates cannot be controlled by dust suppression
measures. An administrative warning limit was established to re-
strict exposure to airborne particulate concentrations to 25 per-
cent of. the regulatory limit for radionuclides.. Industrial hazards
were controlled in accordance with OSHA regulations.

As referenced in the Health Physics Monitoring Plan, a formal
;'radiological training program was initiated to include the fol-

lowing.

Health physics trainina procram

A formal radiological training program, including. discussion
of~ the biological ef fects associated with exposure to ionizing
radiation, was provided to all site workers. The program included
discussion of the radiological safety procedures, emergency' pro-
cedures, and instructions concerning. prenatal radihtion exposure.
Practical demonstrations of equipment usage were incorporated,
where appropriate. Literature concerning biological effects of
radiation was provided to workers, as were copies 'of USNRC Reg.
Guide 8.13, " Instructions Concerning Prenatal Radiation Exposure."

i
All site personnel received formal instruction in construc-

!tion safety procedures, as per the program outlined in the RAC
Safety and Health Management Program Plan.

Initial training sessions were approximately two hours in
length. ' An appropriate level of training was required of workers, |
based on anticipated exposure levels, and upon level of management j
responsibility as discussed previously. Each worker passed a-
written examination demonstrating comprehension of the training
program contents. Permanent records of instruction [ ] and exami- i

nation results were maintained by the site Radiation Safety Of fi- '

cer and~ the RAC, with copies forwarded to DOE upon completion of
each training session.

Topics considered during the radiological training sessions !

included: '

o Summary of UMTRA Project objectives.
j

o Radiation types.
- Beta.
- Gansna . '

- Alpha.
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o' Units. -

Roentgen.-
Rad.i. -

' - Rem.x

Counts'per minute (CPN).-

Disinteration per minute per 100 cm?-(DPN/100 cm?).
~

- *

Curie (Ci). '-

o Protection against radiation.
Time'(including calculation of dose and stay time).-

Distance.-

Shielding. --

o Protection against. contamination.
Protective clothing (including demonstration).-

' Smoking, eating, or drinking in controlled areas.-

o _ Biological effects..

Effects of acute dose. t-

Effects of chronic dose.-

o Radiation zones. :
>

-Radiation symbol and colors.
'

Controlled area.-

' Radiation area.-

Airborne radioactive area.-

Posting, physical and administrative areas.- >

o Personnel monitoring for radiation.
Film or TLD badges.-

Self-reading dosimeters.-

Exposure records.-

Other types of personnel monitoring-instrumentation.'--

o Dose limits' (00E OrderL5480.1 A),
Whole body dose.-

Skin dose. --

Extremity dose.-

Airborne activity.-

. Emergency dose.
NRC form NRC-4.-

O Personnel monitoring for contamination. ;

Survey when leaving contaminated area.-

- Whole body counting.
Bioassay,-

o Radiation records.
Exposure records. >-

- Bioassay records.
- Accuracy of information. ;

- Records retention.

1
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, , . An appendix to the - RAC ~ Health ' Physics Monitoring Plan. . en-
,

'

titled - ''Lakeview Health- Physics Plan," was also issued prior to '

i : start of construction. That- appendix addressed training and other.
programs tailored to site-specific conditions.
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8.0 RESPONSIBILITIES OF PROJECT PARTICIPANTS

8.1 lNTRCDUC110N

The following defines the various responsibilities of the () DOE
UMTRA Project Of fice, the () NRC, and the State of Oregon during detailed
design and remedial action, and through the initiation of custodial
surveillance and maintenance. Responsibilities are divided into major
categories to be performed by the parties. The DOE has been assisted by
its Technical Assistance Contractor (TAC), the Jacobs-Weston Team, and ()
RAC, Morrison-Knudsen, Inc., (M-K). In general, the TAC assists in the
preparation of concept designs and remedial action plans and provides
quality assurance, audits, and recommendations for final certification.
The RAC prepares detailed designs, manages field construction _and environ-
mental, health, and safety activities, provides quality assurance / control,
and provides certification data. Most of the State of Oregon responsi-
bilities were performed by the Oregon Department of Energy ().

Major areas of responsibilities for actions by the DOE, the State of
Oregon, and the NRC can be summarized as follows:

1. 00! (includino TAC. RAC):

Manage project activities.
Assist State of Oregon in site acquisition.
Obtain permits and approvals.
Prepare detailed designs and specifications.

-Prepare Remedial Action Inspection Plan (RAIP).
Prepare and implement Environmental, Health, and Safety Plan.
Conduct remedial action.
Audit remedial action.
Negotiate in good faith with the state regarding any changes

to this-RAP.
Prepare licensing plan and submit license application.

-Prepare surveillance and maintenance plan.
Certify remedial action.
Obtain license.
Conduct surveillance and maintenance.

2. DOE / State of Oregon:

' Coordinate project activities.

Implement public participation and information plan.
Provide funds.

3. State of Oreoon:

Concur in Remedial Action Plan (RAP).
Acquire designated processing and disposal sites.
Assist in obtaining local permits.
Issue applicable state permits.
Review preliminary design documents.
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. Review final design ~ documents and issue notice to DOE
consenting to incurrence of construction costs.

Review and comment on the Environmental, Health, and Safety
.

Plan.
Review and comment on-the long-term surveillance and

maintenance plan.-

Agree with DOE on the remedial action schedule if different
than that presented in Section 5.9.

Negotiate in good faith'with DOE regarding any changes to |this RAP.
Review and provide comments on site RAIP and licensing plan.

. Support DOE in the interim and final inspections of remedial
actions for the purpose of meeting compliance or
noncompliance with applicable EPA Standards.a >

Provide notice to. DOE indicating state agreement that this-
Remedial Action Plan has been carried out and completed,

,

4. NRC:

Concur in acquisition of disposal site.
Review and concur in RAP and RAP changes
Review and concur in surveillance and maintenance plan. 4

Review and concur in final certification report. !

Issue license for long-term surveillance and maintenance of the
disposal site.

8.2 RESPONSIBILITIES
;

Responsibilities of project participants, including permitting,
-licensing, land acquisition, detailed' design, construction, health and t
safety, public information, radiological support, quality assurance, and

. custodial surveillance and maintenance, are defined in the following text.

,

8. 2.1 - Reaulatory compliance

Requirements for regulatory compliance, previously identified
by Federal, state, and local- agencies, will be incorporated into
the final design specifications, as'needed, by the DOE.

The RAC will submit permit applications and supporting de-
tails to the agencies for permit issuance. .

'

During the remedial action, the DOE audited construction
activities for compliance with provisions in the permits and
approvals. (Permitting agencies may independently audit relevant
activities consistent with normal practice.) Summary audit reports
were prepared by .the DOE and were submitted to appropriate
agencies as required.
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8!2.2 Licensino.

As part of the license application and-prior to completion of
the remedial action, . the. 00E . Will prepare - a site _ custodial sur-
veillance and maintenance plan. The plan will be submitted'to the

NRC and state in draft form for review and comment. The DOE shall
,

use its best efforts to reconcile any comments resulting from this'
review in its preparation of a final plan. >

Af ter certificetion of the remedial action, a license appli- .i
cation containing the surveillance and maintenance plan and other

-

' details-will be prepared by the DOE and submitted to the NRC. The
NRC will issue a license for . long-term surveillance ' and mainte-
nance of the disposal site.

8,2.3 Land acauisition

The State of Oregon completed title searches and appraisals,
and' acquired the designated () disposal' site. After completion of
the remedial action, the state will transfer title of the disposal
site to the DOE.

8.2.4 Detailed desian I

In accordance with' Article I I . D . 6 - ('a ) (1) of the' DOE-Oregon ~
~

,

Cooperative . Agreement, ~ the DOE provided to the state the pre-
liminary engineering drawings for state review. The DOE also-
prepared final design documents. The RAC consulted with the state

. )
I

to prequalify bidders so as to maximize- the number of qualified I
local area bidders. l

I
The final design and specifications were provided to the NRC |

and the state. In accordance with Article II.D.6.a (2) of the
Cooperative Agreement, the state provided written notice to the

,

00E. consenting to the incurrence of construction costs. !

8.2.5 . Construction

The RAC acquires the necessary permits and approvals f rom the
appropriate agencies.

L Construction activities were audited by the DOE. The state '

l- and NRC, at their own risk, may also audit the remedial action.
? Required revisions to the remedial action resulting from site
l'- audits were incorporated into the final design and the remedial
L action plan, as necessary, by the DOE.
|
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The state may a0dit .such -items as the following to assure
'that they are in conformance with the approved RAP, construction-n

plans and- specifications,' RAIP, . or Environmentsl, Health, and
' Safety Plan:

o: Final-excavation'of.. contaminated material.

o Final liner and cover construction and placement.

Site conditions.for winter construction stoppage.-o

*

o Final-' site completion, and' decontamination of existing
mill site and adjacent. properties for unrestricted use,

o Dust control measures.

o Health physics program.

Items of 'non-conf ormance identified by' the state or NRC were
corrected as soon as possible.

I

DOE audit reports are available to the NRC and the state upon.
.

~

request. !

\
In accordance with | Article II.D.7. of the DOE-State Coopera- i

tive Agreement, the state is. to indicate in writing its agreement-
with the DOE that the Remedial - Action Plan has been carried out ~ land - completed. Af ter such agreement, the site will be certified :by the DOE. The = NRC will concur in the final site certification
report.

- - -

!8.2.6- Health'and safety
|

The 00E prepares a site-specific : Environmental, Health, and
Safety -(EH&S) Plan in conformance with the UNTRA Project Health - 4

and Safety Plan. The EH&S Plan is provided to the state for i

review and comment. As part of the implementation procedures, the ;

DOE institutes radiation control and environmental monitoring, and j
develops response procedures for severe weather and medical
emergencies.

I

Construction contractors must comply with approved
procedures and file reports with the DOE that record the results
of monitoring, and report accidents and illnesses. Copies of
reports were provided to the state as required. Records were j

maintained by the DOE following remedial action construction.

Employee and public complaints were investigated by the 00E. '

The DOE audited construction activities. The state and the NRC
may perform independent audits. i

?
,

d
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8.2.7 Public information

The DOE established a local site manager who provided input <

- into the public information process, i
>

!

Prior to and during construction, the DOE and state, with the i
assistance from local citizens, conducted public information "

meetings to inform the interested public of key aspects and
current progress of the remedial action,

8.2.8. Radiological support

The DOE prepared and implemented a Radiological Support Plan,
and- took measures to independently assure the quality of the
analyses and compliance with the procedures. 'The Radiological ,

Support Plan is provided to the state for review and comment.

Af ter - remedial -action, the DOE will prepare a completion
report, conduct a final certification survey, and provide a
recommendation for site certification. The final completion
report will be provided to the state and NRC for review and
comment. The NRC will concur in the final site certification,

8.2.9 Quality assurance

|

The DOE prepared a RAIP in conformance with guidelines es- i

tablished in the UMTRA Project Quality Assurance Plan (DOE,1983).
.

The< DOE- will audit the construction activities and will prepare 1
audit reports as appropriate. The RAIP is reviewed by the state
and concurred upon by NRC.

. ..- - .

8.2.10 Surveillance and' maintenance |

The DOE prepares and submits the Site -Surveillance and ;

Maintenance Plan to the state and NRC for review and comment.
Af ter the NRC concurs with the plan the DOE will-ensure that the
plan is implemented. '

8.2.11 General'

The state's Program Manager reviews DOE's schedule and
associated cost estimates, monthly statements of work performed,
and funds expended. Any discrepancies with overall site-approved
schedules, plans, and specifications will be reconciled with the !

00E, The Oregon Department of Energy will maintain close com-
munications with the UMTRA Project Office throughout project
implementation.

The State of Oregon will receive quarterly billings for
actual work performed.
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Concerns raised by' local- residents will be jointly addressed Iby DOE and the-state as required.
- -I

The Lakeview local task f orce is . involved in reviewing site |
.s

l'- design and construction trogress and in making recommendations to I

l! the State of Oregon, which in turn may submit such recommenda-
L tions to the 00E 'These include but are not limited to:

o The' task force may address problems associated' with such
local impacts as dust control. traf fic problems and road
deterioration, contractor employee conduct, and others.

, o - The task force may suggest ways that the remedial action
L program can be of < maximum benefit to the economic health- ;
1 of the community.

|
'
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?
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9.0 SURVEILLANCE AND MAINTENANCE

.

' 9. l' -INTRODUCTION
,

The objectives of the custodial surveillance and maintenance program [are to assure that, upon completion of remedial action, the stabilized |

embankment remains undisturbed, the tailings continue to be nonhazardous
to the public and the local environment, and all conditions comply with
the. EPA standards.

'

The custodial surveillance and maintenance program will be defined
jointly by the DOE and the NRC during the license application and approval
process. Following are the basic elements that may be included in this

; prog ram.

9.2 SURVEILLANCE

9.2.1 Site inspections

Site inspections constitute a visual and definitive verifi-
cation that the disposal site continues to function as designed
and assures continued compliance with the EPA standards. Inspec-
tions will consist of two phases: Phase I, a systematic walk-over
designed to qualitatively evaluate the condition of the disposal
site; and Phase II - investigations to quantitatively assess
changes in the disposal site that could lead to functional failure
of the design in the absence of custodial maintenance.

The Phase I inspection will be conducted on a regular
schedule, such as annually, by a team of qualified professionals.
The inspection team will review record drawings , engineering
details, aerial photographs, and supporting docuruentation. A site
walk-over will then be performed to evaluate any changes at the
site with rega rd to factors- such as erosion, flood effects,
slope / cover stability, settlement, displacement, plant or animal
intrusion, and access control. Selected groundwater wells may be
monitored at intervals to ascertain water quality changes in the
underlying aquifers.

Based upon the evaluation and recommendations of the inspec-
tion team, Phase II evaluation may be conducted to quantitatively
determine the magnitude and rate of ef fect of changes in the above
factors. From these studies, the need for a corrective action
(i.e., custodial maintenance) would be ascertained,

i

9.2.2 Aerial photographs

Aerial photogrephs may be used to supplement site inspec-
tions. The objectives will be to identify changes in site condi-
tions (e.g., patterns of developing erosion that may af fect the

|
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!function of' the design), provide visual documentation of long-term
variation in site conditions, and to identify activities -(e.g.,

. . road conditions, storm drainage construction)-adjacent to the site
that may affect its function.

'

Aerial photographs may also be taken on a periodic schedule.
Photographs will be taken at both low'(i.e., high resolution) and
high (i.e., for adjacent _ activities) altitudes, and at oblique'and
vertical angles. The type of film, ground control, camera -

.

specifications, amount of aerial overlap, interpretative keys, and
other requirements will be established prior to completion of
remedial action., o

!

n
9.2.3 Groundwater monitorina

To ensure compliance with post closure requirements and EPA
-

groundwater standards, certain existing wells shall be preserved '

[] for use as monitoring wells during .and af ter completion of the
remedial action. In addition, a ring- of POC wells will be
installed along the downgradient edge of the tailings waste man-
egement unit as illustrated in Figure 9.1. [] Locations for ,

these Wells will be selected in order to monitor the performance !of the tailings embankment. Details of the groundwater monitoring '

program will be ' developed during the NRC licensing process.
5

| 9.2.4 Reporting

L .
'i

Summary surveillance and monitoring reports that evaluate the
results of these activities and recommend needed custodial main-
tenance -(i.e., corrective actions), along with future surveillance
and monitoring, will be prepared. Reports and supporting documen-
tation will be placed on file with the DOE, NRC, and state.

L
. .

'

9.3 CUST0 DIAL MAINTENANCE

The , need for custodial maintenance (i.e., corrective action) can >

only be determined following site inspection and monitoring. However, it'

is anticipated that custodial maintenance will consist primarily of the
following:

Limited soil / rock replacement due to unanticipated erosion, humano
or animal intrusion, or cover disturbance. These activities are
expected to be required infrequently,

o Control of deep-rooted plants by inf requent application of herbi-
cides, or physical removal as required,'

o Repairs to site markers and warning signs, when necessary.
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9.4, CONTINGENCY PLANS
,

m:>
'

Procedures will be. developed . to inspect and perform custodial main-
- tenance of the:, disposal site upon the occurrence of severe meteorological

'

events . - (e.g. . o. extreme -' rainf all), seismic events in excess of design
. parameters.- or unusual human intrusion .as part of the- Surveillance and

. Maintenance Plan. '

e
;

,

n

'

.

)

.

I
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10.0 QUALITY ASSURANCE

10.1 GENERAL

".. The [] RAC provides and maintains an ef fective quality assurance
(QA) program and procedural system which assures that all work,
materials, supplies, and services required under the contract conform to
contrac t requirements, whether constructed or processed by. the RAC or
its subcontractors or procured by subcontractors or vendors. The RAC
shall perform or have performed adequate- inspections and tests as will
ensure and substantiate that all work, materials, supplies, and services
conform to contract requirements.

The RAC furnished a OA test and inspection plan which defines the '

health, safety, and environmental activities to be incorporated into the
design and/or performed during construction to ensure contract compliance
and site certification. Test and inspection requirements were approved'
by the DOE prior to the start of any physical job site construction work
under this c ont ract . If the RAC revises the plan, the RAC will
concurrently furnish a copy of the revision to the DOE for approval

;prior to implementing the revision on work under the contract. ^

10.2 QUALITY ASSURANCE PLAN .;

Before construction operations are started, the RAC met with the
authorized DOE 0A representative to review and discuss the RAC's pro-
posed project QA plan. The. meeting developed mutual understanding-

relative to details of the individual site plan requirements, including
,

the formats to be used for recording and reporting tests and inspections,- '

administration of the plan, personnel assignments, and the interrelation-
ship between the RAC and the DOE 0A representative. The RAC furnished a
list of the procedures required to implement the project plan. This ,

list included, at a minimum, procedures for. data collection, analyzing
samples, inspection and testing, and formats of reports to be used.

10.3- DAILY INSPECTION REPORT

The RAC prepares a daily report for every day worked, and a Weekly
summary report covering the RAC and/or subcontractor's operations in an

. appropriate format. These daily reports are maintained at the site
until _ work is complete. These () logs provide complete and factual
evidence that continuous, effective quality control construction
inspections and tests have been perf ormed, including but not limited
to: (1) the type and number of inspections and tests involved;
(2) results of inspections and tests; (3) nature of deficiencies
requiring corrections; and (4) corrective actions taken or to be taken. j

The RAC maintains current records of all inspections and shall
furnish, as part of the files at the end of the project, copies of the
inspection reports and all other files appropriate to each individual
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subcontract. Ther reports of inspection- [ ] cover all work placement
subsequent- to the previous report and _are verified by the RAC's
designated ~QA representative.

.

10.4 MEASURING AND TEST EQUIPMENT CALIBRATION AND CONTROL

The RAC provides measuring and test equipment having the precision
and accuracy needed. to establish conformance with specified quality

.requirements. Calibrations are in accordance with nationally recognized tstandards.. The RAC- identifies procedural systems for test equipment i

calibration and recall.

10.5 NONCONFORMANCES

A nonconformance and change procedural system was developed by the
RAC and approved by the DOE.

10.6 RECORDS CONTROL

The RAC is responsible for generation, retention, and retrieval of
legible records which provide objective evidence of conformance to the
specified quality requirements. These records shall be considered ' valid
only if they are completed and signed or otherwise authenticated and

: dated by authorized personnel. These records should include, but are
not limited to:

.

o Data on radionuclides in soil [ ),
o Air monitoring data,
o Design review filss,
o Water contaminant- analysis,
o Data on personnel radiation exposure [ ),
o As-built drawings,
o Test and inspection reports,
o Engineering specifications.
O Material certifications.

L o Certificates of compliance,
o Reports and corrective action requests.
o Operating procedures.

All records _ shall be available to the~ DOE for review upon request.
All_ personnel radiation exposure records shall be turned over to DOE
upon completion of the site remedial action.

10.7~ CODES AND STANDARDS

The RAC had on the job site, no later than three weeks af ter site
mobilization, the applicable quality assurance codes and standards
available for ready reference by all personnel. The RAC maintains at
the job site copies of all approved-for-construction drawings, speci-
fications,. and other documents which describe the remedial action.

.
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1&8 RECORD DRAWINGS-
;

The RAC developed QA procedural systems to assure the use of
authorized (approved-for-construction) drawings and specifications and
the maintenance of - current record drawings. Two full-sized sets of
contract drawings.are used by the RAC for this purpose. All variations ;

f rom the contract drawings shall be depicted. Generally, the drawings
shall reflect only such changes and/or corrections to data and dimen-
sions shown on contract drawings. Where the contract specifications or
drawings ' permit optional use of more than one type of material or
equipment, the. type of sterial or equipment installed shall be shown on
the drawings. The drawings are maintained in a current condition at all
times, and are made available for review by the DOE at all times.
Variations from the contract drawings are shown in the contract working |

drawings and are incorporated into the record drawings. Upon physical I

completion o f. the contract work, two reproducible copies of these idrawings shall be furnished to DOE.

10.9 MATERIAL CERTIFICATION |

The technical specifications may - require that certain materials be
certified. Two types of. certifications that may be specified are:

o Certificate of compliance,

o Certified material test report (CMTR). When a CMTR is requested
f rom-the RAC or its subcontractors, it shall be accomplished by
a certificate of compliance certifying that the tested material
is actually that material incorporated in the work.

10.10 QUALITY ASSURANCE PROGRAM VERIFICATION

Verification of the QA program's implementation by the DOE may be
accomplished by:

,

o Review of daily or weekly summary reports.

| o On-site ~ inspections and surveillance.

o Periodic audits,

o Acceptance of DOE 0A recommendations based on DOE QA audits of
RAC activities.

| o Any combination of the above.
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s '11.01 PUBLIC INFORMATION AND PUBLIC PARTICIPATION-y

11.'1 INTRODUCTION

Section III of the.UMTRCA states,

"In carrying out the provisions of this title, including the desig- I

nation of processing sites, establishing priorities f or. such sites,
the selection of remedial actions and the execution'of cooperative
agreements, the Secretary (of Energy), the Administrator (of the
Environmental Protection Agency), and the (Nuclear Regulatory) Com-
mission shall. encourage public participation .and, where appropriate,;

the Secreta'ry shall hold public hearings relative to such matters '

in the state where processing sites and disposal sites are located."

It is the intent of the public information and public participation
program to inform the interested public fully and use the feedback in the

~ decision-making processes and remedial action activities relative to the
UNTRCA-designated site near the city of Lakeview, Lake County, Oregon.
The following sections describe the actions the DOE and state have taken
() to encourage the participation of an informed public in this project.

11.2 PUBLIC PARTICIPATION

The National Environmental Policy. Act (NEPA) of 1969 requires an'

evaluation of the environmental impacts of major Federal actions that
may significantly affect the environment. Before remedial action <

construction- began, an EA was completed for the Lakeview site. Public
participation was an important part of the preparation of the EA; the
participation requirements are detailed in the Council on Environmental
Quality (CEQ) Regulations (ef fective July, 1979) for implementing the
provisions of the NEPA, and in the DOE guidelines of 1980 for NEPA
compliance.

In preparing the EA, the DOE () conducted individual meetings with
community of ficials and private citizens to discuss the purpose of the
proposed remedial actions and ascertain the extent of public interest in
this project. At these meetings, the people were given the
opportunity to express their concerns and identify what they believe to
be significant issues.

The identified issues were documented in the EA and incorporated
into.the decision-making process. The DOE accepted written comments for
a 30-day period af ter publication of the EA. Interested parties were
given the opportunity to comment on the EA at an official comment-taking
meeting in Lakeview after the EA was published.

In addition to meetings on the EA. the DOE continued to hold public
information meetings in Lakeview to describe the remedial action plan
for the project and receive comments which were used in the design for
remedial action.

1
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,

The Lakeview Remedial Action Advisory Comittee, comprised of local
citizens and formed to serve as a major' comunication link in the
decision-making process, met with the DOE and state to convey comunity
. response on project activities. The advisory comittee should continue ;
to meet periodically throughout the duration of remedial action -

construction.

Frequent meetings and briefings were held to provide information
and project status updates and solicit public participation in the
project activities. The DOE, state, local officials, and interested

[citizens have been and will continue to be involved in discussions '

regarding remedial . action construction schedules, radiation monitoring
reports, groundwater protection plans, and other project activities.

:

11.3- PUBLIC INFORMATION

In order for public participation to be ef fective, the public must
be informed about the remedial action project in Lakeview. Several
methods of information dissemination were used by the DOE. Press
releases and press packets were prepared for project statur. updates,
including report sumaries, texts of presentations, and graphics.

The names and addresses of individuals, media representatives, and
Federal, state, and local of ficials have been computerized for informa-

_

tion dissemination purposes. Information is provided to interested
persons in the Federal government, state administration, and private
citizens in Lake County.

A public pre-construction meeting was conducted by the DOE.
Principal- topics of discussion included the remedial action design and
construction schedules.

An on-site representative was designated by DOE to respond to pub-
lic inquiries during remedial action construction. This representative
works closely with the DOE to provide information and has met fre-
quently with the public throughout the construction period.

A ' variety of printed materials have been prepared concerning the '

UMTRA Project and the Lakeview site. These include project f act sheets,
a site fact sheet, and the () EA []. As they are printed, these
materials and other fact sheets and documents have been and will
continue to be sent to interested individuals and are available in the
public libraries, county offices, and the Oregon State Environmental
Office. The same materials are also available at DOE designated
libraries nationwide.

.
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GLOSSARY -

absorbed dose. . The energy imparted to matter by ionizing radiation per unit fradiological- mass of irradiated material at the place of interest. The '

unit _ of absorbed dose is the rad; one rad equals 100 ergs
g per gram,

alluvium _ Unconsolidated sediments of sands, silts, clays, and gravels
deposited by the aggradation processes of rivers,

alpha particle A positively charged particle emitted. f rom certain radio- '

nuclides. It is composed of two protons and two neutrons,, ,

and is identical to the helium nucleus.,

- aquifer A saturated, permeable geologic unit that - can transmit
significant quantities of water under normal hydraulic

L gradients,

aquitard A water-bearing : zone that transmits water at a very slow
rate.

!

atom .A unit of matter; the smallest unit of an element consisting
of- a dense, central, positively-charged nucleus surrounded -

by a system of electrons, equal in number to the number of
nuclear protons and characteristically remaining undivided
in chemical reactions except for a limited removal, trans-
fer, or_ exchange of certain electrons. '

background Levels of radiation or concentrations of radionuclides which
radiation, are typical of an undisturbed area, or an area not affected

by residual radioactive material,

beta particle Charged particle emitted from the nucleus of an atom, with
mass and charge equal to those of an electron.

bioassay A method - for quantitatively determining the concentration
of ~ radionuclides in a body by measuring the quantities of
those radionuclides that are eliminated from the body,
usually in the urine or the feces. :

,

' confined aquifer An aquifer bound above and below by relatively impermeable
st rata .

- contamination In this report. [] the presence of radioactive material in ;

undesirable concentrations and in undesirable locations. '

For groundwater, elevated concentrations of any chemica)
constituent that can be related directly to the processing
site as the source.

! I

idaughter A nuclide resulting f rom radioactive disintegration of a
product (s) radionuclide, formed either directly or as a result of a '

i successive transformations in a radioactive series; it may
' be either radioactive or stable.
1
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. decay, Disintegration of the nucleus of an unstable nuclide by
radioactive spontaneous emission of charged particles, photons, or both,

decontamination The reduction of radioactive contamination f rom an area to
a predetermined level, set by a standards-setting body such
as the EPA, by removing the contaminated naterial.

disintegrations ' The number of ~ radioactive decay events occurring per minute- iper' minute or~ or second. ;
second

DOE U.S. Department of Energy.
- ;

dose A general term denoting the quantity of radiation or energy
absorbed, usually by a person; for special purposes, it mast <

Ji '
be qualified. If unqualified, it refers to absorbed dose.

dose, absorbed The amount of energy imparted to matter by ionizing radia-
tion per unit mass of irradiated naterial at the point of
interest; given in units of rads.

,

dose commitment The cumulative dose equivalent that results and will result
f rom exposure to radioactive materials over a discrete time
period; given in units of rems.

.

dose equivalent The quantity that expresses all kinds of radiation on a
common scale for calculating the ef fective absorbed dose;
defined as the _ product of the absorbed dose in rads and
modifying factors, especially the qualifying factor. Given

. in terms of rems. Often abbreviated " dose."<-

dose, external The absorbed dose that is due to a radioactive source exter- .

nal to the individual as opposed to radiation emitted by
inhaled or ingested sources.

dose, internal The absorbed dose or dose commitment resulting from inhaled '

or ingested radioactivity.

EA Environmental Assessment.

EPA U.S. Enviornmental Protection Ager,cy.

exposure A measure of the ionization produced in air by x or gamma
radiation. It is the sum of the electrical charges on,

'
all ions of one sign produced in air when all electrons
liberated by photons in a volume element of air are
completely stopped in air, divided by the nass of the air
in the volume element. The unit of exposure is the
roentgen (R).

3

FONSI Finding of No Significant Impact.



;

'

,

flux, radon- -The emission of radon gas f rom the earth or other material,<

usually measured in units of picocuries per square meter.
per second.

gamma dose Radiation dose caused by gamma radiation.

gamma logging- A technique for determining gamma radiation levels at
(or logs) various depths in a borehole.

gamma ray Short-wave-length electromagnetic radiation of nuclear ori-
gin with energies ranging from 10 kev to 9 MeV.

gamma spectral An analytical technique for identifying radionuclides based
analysis (gamma on their different gamma energy levels.
spectroscopy) i

.

'

groundwater Subsurf ace water in fully saturated soils and geologic f or-
mations. ;

hydraulic Ratio of flow velocity to driving force (for viscous flow of
conductivity a specified liquid in a porous medium).

hydraulic Rate of change of hydraulic head per unit of distance of-
gradient flow at a given point. The driving force for advoctive

flow in a porous medium,

half-life The time required for a radioactive substance to lose 50
percent of its activity by decay. Each radionuclide has a
unique half-life.

in situ In the natural or original position.

. isotopes Nuclides having the same number of protons in their nuclei,
but differing in the number of neut rons ; the chemical
properties of. isotopes of a particular element are almost
identical,

licensing In this report, the process by which the NRC will, af ter
the remedial actions are completed, approve the final
disposition and controls over a disposal site.

= maintenance, The repair of fences; repair or replacement of monitoring
custodial equipment; revegetation; minor additions to soil cover; and

general disposal site upkeep such as mowing grass.

MCE Maximum Credible Earthquake.

MCL Maximum Concentration Limit.

micro A prefix meaning one millionth (x 1/1,000,000 or 10-6),

' milli A prefix meaning one thousandth (x 'l/1000 or 10-3).

MOC Method of Characterization.
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Modified . A standard scale for the evaluation of the local sintensity'
L Mercalli (scale) of: earthquakes based on observed phenomena such as the re-

sulting level of.danege. Not'to be confused-with magnitude,
such as measured by the Richter scale, which is a measure '

of the comparative strength of earthquakes at their sources.

: monitor To observe. and make measurements resulting in data for
evaluation of the performance and characteristics of the
disposal site.

MSRD Mountain' States Research and Development.

NEPA National Environmental-Policy Act.

NRC U.S. Nuclear Regulatory Commission.

.0SHA Occupational Safety and Health Act.

passive Those controls which require action by a governmental agency
institutional to preclude human contact with the waste or require a con-

-controls tinuing social order. Examples include Federal ownership of
-a disposal site, monuments on the site, records with agen-
cies, and physical barriers ' (e.g. , riprap covers, vegeta-
tion, waste burial). ,

perched ground- Groundwater that is unconfined and separated from an under-
water. lying body of groundwater by an unsaturated zone. 4

permeability The capacity of a rock or soil mass to transmit a fluid.
,

permissible dose That dose of ionizing radiation that is considered accep-
'
:table by standards-setting bodies such as the EPA . Also,

the dose of radiation that may be received by an individual
within a specified period- with the- expectation of no sub-
stantially harmful result.

person-rem Unit of population exposure obtained by summing individual
dose-equivalent values for all people in the population.
Thus, the number - of person-rems attributed to one person
exposed to 100 rems is equal to that attributed to 100
people each exposed to one rem.

pico A prefix meaning one trillionth (1 x 1/1,000,000,000,000 or
10-12), '

picocurie A unit of radioactivity defined as 0.037 disintegrations .'
per second. !

PDC Point of Compliance.

PHP Probable Maximum Precipitation.

PHF Probable Maximum Flood.

._ _ - -
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' potentiometric ~ An imaginary surf ace thet everywhere' coincides With the
s(piezometric) ' static hydraulic head of the water in the aquifer. .
surface.

~

i,

;

[1
. proton Elementary nuclear particle with a positive electric charge

equal numerically to the charge of- the electron and a mass
of = 1.007277 mass units. Also, the~ nucleus of a hydrogen
atom. .

'

'PSCR- Processing Site Characterization Report. |
~

RAC Remedial Action Contractor.

rad A unit of measure f or absorbed dose of radiation. It is- >

equivalent to 100 ergs per gram of material.
;

radioisotope A radioactive isotope of an element with which it shares
'almost identical chemical properties.

,

rGdionuclide. .A radioactive nuclide,

radium-226 A radioactive' daughter product of uranium-238. Radium is
(Ra-226) present in all uranium-bearing ores; it has a half.-life of

1620 years..

radon-222 An inert gas continuously generated by the decay of Ra-226
(Rn-222) in rock and soil with a half-life of 3.8 days generating .a

series of non-gaseous radioactive decay (daughter) prad-
ucts,

i
radon daughter One of several short-lived radioactive daughter products of $

product. radon-222. All are solids.
.

I.RA P : Remedial-Action Inspection Plan.

RAP Remedial Action Plan.

RDC Radon daughter concentration,

recharge The processes involved in the replenishment of water to the
zone of saturation.

!

1
rem A unit of dose equivalent equal to the absorbed dose in rads

,- times quality factor times any other necessary modifying
'

factor. It represents the quantity of radiation that is
equivalent in biological damage to one rad of x-rays,

roentgen The unit of exposure. One roentgen equals 2.58 x 10-4 '

(R) coulombs per kilogram of air. One roentgen in air is
approximately equal to one rad and one rem in tissue.

_. __ _ - - _ - _ _ - - _ - _ _ -_-__--_--__-________-_____2
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i soil infiltration The rate at which water enters the soil surface' and moves
rate vertically downward,

soil percolation The rate at which water moves through soil in all direc- I

rate tions.
|

|: stabilization The reduction of radioactive contamination in an area to a
predetermined level by a standards-setting boa rd such as >

the EPA, by encapsulating or covering the contaminated !
material, i

standard Proctor A test procedure to measure moisture-density relationship
;

(ASIM D698). >

,

surveillance The observation of the disposal site for purposes of visual
detection of need for custodial care, evidence of intrusion, '

and compliance with other license and regulatory require-
ments.

TAC Technical Assistance Contractor,

tailings. The waste material remaining af ter most of the uranium has
uranium mill been extracted from uranium ore,

s

TDS Total dissolved solids. '

thorium-230 A radioactive daughter product of uranium 238; it has a
(Th-230) half-life of 80,000 years and is the parent of radium-226.

TLD Thermoluminscent 00simeter. [
.

transmissivity, A measure of the ability of an aquifer to transmit water
hydraulic equal to the product of the hydraulic conductivity and the

saturated thickness of the aquifer.

UNTRA Uranium Mill Tailings Remedial Action.
.

UMTRCA Uranium Mill Tailings Radiation Control Act.

unconfined An aquifer that is not confined by relatively impermeable ,

aquifer beds. The upper water surface is called the water table,

uranium-238 A naturally occurring radioisotope with a half-life of 4.5
('U-238) billion years; it is the parent of uranium-234, thorium-230,

radium-226, radon-2k2, and others,

vicinity property A property in the vicinity of the Lakeview site that is
determined by the DOE, in consultation with the NRC, to be ;
contaminated with residual radioactive material derived ;

| f rom the Lakeview site, and which is determined by DOE to I
' require remedial action.

1

water table The upper surface of a zone of saturation in an unconfined I

| aquifer, j
1

i
L

|
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!
working level (WL) A measure of radon daughter product concentrations. Tech- I

nically, it is any combination of short-lived radon decay ;

products in one liter of air that will result in the ulti- !

mate emission of alpha particles with a total energy of
130,000 MeV.

,

!working-level Exposure to a worker resulting from inhalation of air with a i
month (WLM) concentration of one WL of radon daughters for 170 working ;

hours. Continuous exposure of a member of the general pub- '

lic to one WL for one year results in approximately 53 WLM. -

)
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A.1 INTRODUCTION

i
Obtaining permits and other regulatory approvals for the proposed !

activities is essential for the initiation of remedial action. This ()
appendix [] identifies and describes the _ permits, licenses, ano approvals
thet are likely to be required for the remedial action based upon the final
design (Section 5.0 of the Remedial Action Plan). Other permits and approvals
may be required for activities beyond the scope of the Remedial Action Plan or
due to modification to the design.

1

Procedures for preparing permit applications arid agency review processes |
are outlined for each permit. The principal technical and supervisory
personnel at the regulatory agencies are listed as well. The Remedial Action
Contractor (RAC) should consider this [ ] appendix to be an introduction to
the permitting process, while additional details must be obtained from
regulatory agencies.

A tentative schedule for regulatory compliance activity (Figure A.1.1) I

was included for initial project planning purposes. Figure A.1.2 illustrates
the regulatory compliance matrix. The RAC sequenced the preparation and
filing of permit applications so that approvals were received in a timely
manner without causing delay to construction activities. Environmental
Services personnel of the Technical Assistance Contractor (TAC) provided
additional assistance as needed.

!
|

|

A-1

|
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FIGURE A.1.1 REGULATORY COMPLIANCE SCHEDULE LAKEVIEW, OREGON

TIME
P VA S 1 13 20 30

SECTION 404 PERMIT - DREDGE & FILL 0 (A&RB ias Ri s &n nmax) i'

PERMIT - COE

THREATENED OR ENDANGERED SPECIES O - -- --- - -- -J.&h l- An n* SN* 's ^^w M1
CONSULTATION - F8WS #

j

CULTURAL RESOURCE CLEARANCE - O -- - -- - --- - ---- - --

F.S. & SHPO
./e '20 xx Ken ^w ** x N )

SPECIAL USE PERMIT - F.S. O ''/hn & Kw wM)

OPERATING PERMIT - ODG O ' r v s a * ct i
,

WASTE WA TER DISCHARGE PERMIT - 1I y a XvN En N. Nw XxE n XY NANN, AN.n n x n'' OXLe@I *

OWOD
to

WATER POLLUTION CONTROL FACILITIES I: \L 3. p g&A3 cew (s 39, a.g g g..q;gyggyyy gy ggg)-

PERMIT - OWRD

WATER WELL PERMIT - OWR O tax ax ns a ^m i

WATERWAY RELOCATION PERMIT - ODSL 0 Tra :w am x. 3 >

'
COMMON CARRIER PERMIT -OPUC O "Iw.xux xs ;e m c..;wy

WATER OUALITY CONSTRUCTION PERMIT- O gg) B

|j I
rOWOD

,

||

COE - U.S. ARMY CORPS OF ENGINEERS
F& WS - U.S. FISH & WILDLIFE SERVICE AGENCY CONSULTATION O SUsulT APPLICATION UF.S. - U.S. FOREST SERVICE
SHPO - OREGON STATE HISTORIC PRESERVATION OFFICE DATA COLLECTION ---- AGENCY REVIEW =ODG - OREGON DEPT. OF GEOLOGY
DWOD - OREGON WATER QUALITY DIVISION ~

PREPARE APPLICATION OR fiEPORT PUBLIC HEARING *
OWRD - OREGON WATER RESOURCES DEPT.

! ODSL - OREGON DIVISION OF STATE LANDS PERMIT APPROVAL O'

OPUC - OREGON PUDLIC UTILITIES COMMISSIONI

!
I
, .
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FIGURE A.1.1 (C'2NT.) REGULATORY COMPLIANCE SCHEDULE LAKEVIEW, OREGON

PERMITS & TIME
APPROVALS 1 10 20 30

1

PERMIT TO OPERATE POWER DRIVEN . O EE)
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. BORROW SITE CONDITIONAL UOE PERMIT- O m' w w * x ss as a- c( )
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e e
DISPOSAL SITE REZONING - LCDC [t 70. T E3 x w-x.n xggX ~ K :xx x T :n . nggggga w xq)gx

ROAD APPROACH PERMIT - LCRD D ' sic N & et )

STANDARD ANNUAL PERMIT - LCRD D 'E)

?
w

OSFD - OREGON STATE FORESTRY DEPT. A SUBMIT APPLICATION V
LCBC - LAKE COUNTY BOARD OF COMMISSIONERS
LCRD - LAKE COUNTY ROAD DEPARTMENT DATA COLLECTION - - - _ AGENCY REVIEW =

PREPARE APPLICATION OR REPORT PUBLIC HEARING *

PERMIT APPROVAL O

. .. . . . - . .



FIGURE A.1.2
REGRATORY AGENCY-LAKEVIEW, OREGON

UMTRA PROJECT SITE
REGULATORY COMPLIANCE

cP P <0' s o* o o o* o* o OO teGenD
PERMIT OR APPROVAL /

L_L,,,,,,,cy
SECTION 404 PERMIT L C C - COOPERATING !

THREATENED OR ENDANGERED SPECIES ^ "
CONSULTATION L2

COE-CORPS OF
ENGNEERSCULTURAL RESOURCE CLEARANCE C L

F&WS -FISH & WILDLIFE
SPECIAL USE PERMIT L SERVICE

FS- FOREST SERVICEOPERATING PERMIT L
SHPO-STATE HISTORIC i

WASTE WATER DISCHARGE PERMIT- L C PRES RVATION
9, CE ,

*
WATER POLLUTION CONTROL L C ODG- OREGON DEPT. OF

GEOLOGY
WATER WELL PERMIT L OwOD-OREGON WATER

"*"'* " ' * ' "
WATERWAY RELOCATION PERMIT L

OWRD-CREGON WATER
COMMON CARRIER L RESOURCES DEPT.

ODSL-OREGON DIVISION
WATER QUALITY CONSTRUCTION PERMIT L STATE LANDS

OPUC -OREGON PUBLICPERMIT FOR POWER DRIVEN EQUIPMENT L uTitITIES COM-
MISSIONER

BORROW SITE CONDITIONAL USE l OSFD- OREGON STATE
FORESTRY DEPT.DISPOSAL SITE REZONING L'

LCBC- LAKE COUNTY
BOARD OFROAD APPROACH PERMIT L COMMISSIONERS

STANDARD ANNUAL PERMIT L LCRD- LAKE COUNTY ,

ROAD DEPT.

|
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ACTIVITY: SECTION 404 DREDGE AND f!LL PERN!T

L LEGAL CITATION: Clean Water Act of 1977, 33 USC 1344; 33 CFR 323.1 (1982), !

33 CFR 230 and 40 CFR 230

AGENCY / CONTACT: U.S. Army Corps of Engineers
Portland District
319 SW Pine

.
I

Portland, OR 97208
ATTN: Gerald Newgard, Chief of Permits ;

Jan Harmon, Regulatory Specialist (503) 221-6995 j

PROCEDURE: Placement of fill in floodplain and wetland areas will be subject i

to a U.S. Army Corps of Engineers (C0E) permit. The COE approval of fill ;

placement is likely to be granted by issuance of an individual Section 404 |
,

permit or covered by an existing nationwide permit.

An application for an individual permit consists of completing a '' Joint!

'
Application for Permit." This permit application has been approved by the COE
and the state of Oregon. The following information is required:

;

(1) Complete description of the proposed activity including vicinity
maps, plan view drawings , and section d rawings , sufficient for
public notice.

;

(2) The location and purpose of the proposed activity. )

(3) Schedule of the activity.
'{

;

(4) Names and addresses of adjoining property owners. '

(5) location and dimensions of adjacent structures.

(6) A list of authorizations required by other federal, interstate, !
state, or local agencies for the work, including all approvals

4received or denials already made.

Within 15 days of receipt of the application by the COE, the application
is reviewed for completeness and the applicant is notified of the need for
additional information prior to further processing. A public notice of the
application is -issued by the COE, also within 15 days of receipt of the
application. Comments from the public and f rom other government agencies
(e.g., the U.S. Environmental Protection Agency (EPA), U.S. Fish and
Wildlife Service (fWS), and Oregon Department of Fish and Wildlife) are con-
sidered by the COE in processing the application. The COE prepares an environ-
mental assessment (EA) of the impacts of the project and,. in some cases, an
environmental impact statement (EIS). A public hearing may be scheduled in 1
some - circumstances. The COE determines whether or not a permit should be l
issued and prepares a Statement of findings (SOF) or, in the case of an EIS, a
Record of Decision (ROD).

SPECI AL CONSIDERATIONS: Areas along Hammersley Creek may be considered to be
c djacent wetlands" by the COE. Backfilling these areas af ter removing []a

A-5
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SECTION 404 PERMI3 (Concluded)
,

contaminated soils would be deemed 'a * discharge of fill.' Grading of
unbackfilled wetlend areas may also ~ be considered a ' discharge of fill' and ,

necessitate authorization via a Section 404 Permit.

. Consultation with the regional EPA Of fice, as required by Section 404C of
. the' Clean Water Act, may extend the permit review period.

.

:

SCHEDULE: Section 404 permits normally require 90 days for processing,
although simple applications may involve as little as 60 days.

!

.

F

:

i
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' ACTIVITY: THP.EATENED OR ENDANGERED SPECIES CONSULTATION PROCES5 I

LEGAL CITATION: Endangered Species Act of 1973 Section 7
16 USC 1531, et, seg. ;

AGENCY / CONTACT: U.S. !ish and Wildlife Service
Division of Endangered Species Office

,

2625 Parkrnont Lane, Building B-2
Olympia, WA 98502
ATTN: Jim Bottorff, Project Leader (206) 524-4430

!

ER,0CEDUR:: A federal agency must ensure that any action authorized, funded, '

r or ca rr' ed out by the agency is not likely to jeopardize the continued i

existence of any threatened or endangered (T&E) species or its critical !
habitat. The responsible federal agency must consult with tl.e [ ] FWS to
determine what effect, if any, the proposed action might have on T&E species.

|

In most cases, a letter is sent by the federal agency to the FWS out-
lining the proposed action. If the FWS determines that no T&E species would
be adversely affected by the action, the TWS responds stating their finding of
no ef f ect and that no f urther compliance measures are necessary. If the FWS
identifies [] any T&E species that may be af fected, the federal agency tr.ay ibe required to prepare a biological assessment considering the species
identified by the FWS.

SPECIAL CONSIDERATIONS: None.

SCHEDUL E_: Af ter obtaining the list of threatened or endangered species from
the FWS, the federal agency has 180 days or another mutually agrecable time
period to complete a biological assessment. The federal agency requests a
Section 7 consultation and the TWS is required to issue a biological opinion
within 90 days.

.

:
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ACTIVITY: CULTURAL RESOURCE CLEARANCE
1

5

: l EGAL _ CIT AT10Ni Historic Preservation Act of 1966,16 USC 470; Executive '

Order 11593; and 36 CFR 800 '

.

AGfNCY/ CONTACT: Historic Preservation Office
State Parks and Recreation Division :

525 Trade Street SE
Salem, OR 97310
ATIN: David Talbot, State

Historic Preservation Officer
Dr. Leland Gilson :
Archaeologist (503) 378-5019 r

Elizabeth Potter
Nomination Coordinator (503) 378-5023 -

PROCEDURE: All Federal agencies are required to inventory archaeological and
historical resources af f ected by their undertakings and do whatever is possi-
ble with regard to protecting and, when necessary, recovering significant
resources. Prior to disturbing the surface [ ), cultural resource clearance

i. should be obtained f rom the State Historic Preservation Of ficer ,

(SHPO with
L the concurrence f rom the land management agency. The organization spon)soring

the activity should contract with an approved archaeologist to conduct a site
rsurvey, if a survey of the area has been completed previously, a new survey -

may not be -required. The survey report should be sent to the SHP0 and the
land management agency with jurisdiction (i.e., U.S. Forest Service).

If cultural resources eligible for the National Register of Historic
Places would be affected by the remedial action, the U.S. Department of
Energy (DOE) would make a determination of ef fect, and send the statement to
the SHP0 and Advisory Council on Historic Preservation (ACHP). Ef forts to
mitigate adverse ef fects are negotiated between the government agencies and
agreed upon in a memorandum of agreement.

SPECIAL CONSIDERATIONS: Althc, ugh no significant archaeological sites are
present on the proposed disposal site, two () sites have been identified
northwest of the area in Section 3, which may be eligible for nomination to
the National Register cf Historic Places. A mitigation plan will be developed
as required by the Technical Assistance Contractor (TAC) to assure that
significant archaeological resources are either evoided or that scientific
data from the site have been recovered prior to [ ] construction. '

SCHEDULE: The state of Oregon has a committee that reviews the nominations *

Quarterly (February, May, August, and November). The committee makes
recommendations for eligibility and these recommendations are sent to :
Washington, D.C., where concurrenct usually takes about 45 days.

The U.S. Forest Service [ ] requires two weeks to two months for review
and approval.

A-8
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ACTIVITJ: SPECIAL USE PERNIT

;.
LfGAl CITATION: 36 CFR 251 and 252

AGENCY / CONTACT: U.S. Forest Service
fremont National Forest
524 North G Street
P.O. Box 551
Lakeview. Oregon 97630
ATIN: Orville Grossarth, Forest Supervisor

Howard Querin, Lands Specialist (503) 947-2151

PROCEDURE: This permit is required f or any occupancy or use of National
Forest lands. A special use permit may be required if borrow sites are
located on U.S. forest Service lands. An application for a Special Use
Permit (f orm 2700-4) is obtained f rom the local U.$. Forest Service of fice.
Inf ornation required is:

(1) Name and address of applicant.
(2) Description of lands, including map or plat.
(3) Purpose of use.
(4) Description of improvements and estinated cost.

The applicant submits the application and operating plan to the forest
Supervisor. The U.S. Forest Service staff then conducts an environmental
analysis. The applicant may be required to provide a reclamation bond and a

,

user's fee. The permit is then issued with the appropriate signatures. '

SPECIAL CONSIDERATIONS: None.

SCHEDULE: Review and approval will take four to eight weeks.

I

|
|

|
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ACTIVITY: OPERAllNG PCRNIT

LEGAL CITATION: ORS 517.750-990; OAR 632-30, et, seq.
,

AGENCY / CONTACT: Oregon Department of Geology & Mineral Industries !

Mined Land Reclamation Division
1129 S. Santiam Road

i Albany, OR 97321
A11N: Paul Lawson, Director

frank Schnitzer
field Representative (503) 967-2039 ,

PROCEDURE: Mining of non-federal borrow sites requires [] an Operating Permit
(Form SMLR-1) and Reclamation Plan Guidelines (Form SMLR-16) [] from theOregon Department of Geology.

! 'Information required on Form SMLR-1 is:
,

'

(1) Names and addresses of the operator and landowner.
(2)- Legal location.

(3) General description- of the site.
(4) lype of operation.
(5) Volume of material to be mined, number of acres affected. '

Information required on Form SMLR-16 is:

(1) Name, address, and telephone number of operator or his agent and
landowner,

(2) Operational plan.

(3) Proposed use of land after mining is completed.

(4) Reclamation procedures, i.e.:

- How will. ground stability be ensured?

- How vill topsoil be saved and stored?

,

- What measures will be taken to prevent erosion of topsoil during
storage?

- What will be the average depth of topsoil replaced and how will
the seedbed be prepared?

- What types of vegetation will be planted, what fertilizers will be
used, and what will be the season of planting?

(5) Provisions to be taken to ensure proper drainage and erosion control.

(A) Visual screening to be used, if applicable.

A-10
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OPERAllNG PERM 11 (Concluded)
i

(7) Provisions for removing structures, equipment, and ref use f rom the :
permit area.

(8) Map of the area (scale 1" = 400' to 600'). |

(9) lax lot map or number. *

(10) If applicable, provisions for stream channelization, bank
stabilization, and rehabilitation.

(11) Evidence, in written form, of surf ace owner and subsurface owner
concurrence of mine operation and reclamation.

(12) List of other applicable. permits with permit numbers and date of
issuance.

(13) Information on any proposed water impoundments (i.e., surf ace area '

in acres, water source, public safety, public access.)

$PECIAL CONSIDERATIONS: A $390 fee is required upon submittal of the
application. A perf ormance bond or other security is required. The amount of '

this bond shall be determined by the department and shall not exceed $2000 per
site plus $500 per acre of land forecast for mining during the next 12 months
in addition to land presently mined, subject to reclamation and unreclaimed.

+
SCHEDULE: Maximum time for review and approval is 45 days.

i

!

1
!
,

|
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ACTIVITY: WASTEWATER DISCHARGE PERMIT

LEGAL CITATION: ORS 468.740; OAR Division 340-41 & 340-45

AGENCY / CONTACT: Department of Environmental Quality (DEO)
Water Quality control Division :
522 SW Fifth

,

Portland, OR 97204 :
"

ATTN: Kent Ashbaker, Section Head (503) 229-5325 .

PROCEDURE: This National Pollutant Discharge Elimination System (NPDES)
permit applies to all operations dischargirig to waters of the state from a

t

point source. Application is made by filing completed EPA Form 2, available ;,

from the Water Quality Control Division. Information required on Form 2 ;

includes:

(1) location, by latitude and longitude, and number designation of each
effluent outfall.

(2) Name of receiving water for each outIall.

(3) A schematic flow diagram indicating sources of water, operations
contributing wastewater for the effluent water balance, and
treatment processes for each waste stream.

(4) A list of each operation, average flow, and treatment related to
each outfall.

(5) Description of the variation and frequency of water flow.

(6) Explanation of any Federal, state, or local implementation schedule
for construction or improvement of wastewater treatment or other
environmental programs.

(7) Influent and ef fluent characteristics:
- Pollutants present.
- Source of pollutants.
- Concentration of pollutants.
- Temperature of ef fluent.

- Flow of effluent.
- pH of effluent.

SPECIAL CONSIDERATIONS: If a zero discharge evaporation pond is to be used
during the remedial action, a Water Pollution Control Facilities (WPCF) permit

j is required.

|

A three-part fee is due upon application for the permit. This includes
I the following:

(1) Filing Fee, $50.00. This fee is non-refundable.

i

|
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WAS1[WA1ER DISCHARGt PERMil (Concluded)
' (2) Application fee, $500.00. This fee is dependent on the type of -

classification of the facility, in this case ' minor industry."

(3) Annual Compliance f ee, $100 to $225. This is dependent on the type
of discharges.

A Statement of Compatibility has to be submitted to the DEQ with the
permit applicatlon, 1his is - required of any new application requiring land
use clearance. 1he Statement of Compatibility is a certification by the local
planning agencies that the proposed activity is compatible with local
comprehensive land use plans. If the DEQ receives a negative local Statement
of Compatibility, they cannot vrant the permit.

|. '
'

SCHfDU!E: The written-application must be submitted at least 180 days bef ore
the permit is required. Once the application is received, it is reviewed for
completeness. A public notice is issued, with a connent period of not less
than 30 days. After the public notice, a fact sheet anti proposed permit
provisions are prepared. This information is forwarded to the applicant for
review and connent. All connents must be submitted in writing within 14 days
af ter mailing. The applicant can waive the 14-day period to expedite the
process. Af ter the connent period, all materials are made available to the
public for inspection. if there is sufficient public interest, a public
hearing may be held. The Director of the Department of Environmental
Quality then either approves or denies the permit. If the applicant is
dissatisfied with the decision, a hearing can be requested in writing. The
request is due 20 days after the mailing date of the decision.

|
|

!

i
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ACTIVITY: WATER POLLU110N CONTROL FACIL111ES PERM 11 ;
-

LEGAL CITATION: ORS 468.740; OAR 340-41 & 340-45

AGENCY / CONTACT: Department of Environmental Quality ()'

*

Water Quality control Division
522 SW Fifth
Portland, OR 97204
A11N: Kent Ashbaker, Section Head (503) 229-5325 ;

PROCEDURE: This permit is required for construction of wastewater treatment
facilities. An application form WPCF-N is available f rom the DEQ. Forms are
to be submitted in duplicate. Information required on the form is:

i

(1) Applicant name and address.

(2) Name and address of responsible official.

(3) Plant location if different from official address.

(4) General description of the proposed f acility and primary method of
wastewater treatment and disposal.

,

(5) A required exhibit that includes:
Complete description of the proposal.-

Location of the project and adjacent f acilities and waterways.-

Schedule for developnent. ;
,

-

Schematic diagrams of industrial processes, waste streams, and-

treatment and disposal facilities. '

Disposal of solid waste and sludges.-

Groundwater information.-

(a) Clinatic information. i

(b) Topography and soils profile.
(c) Flooding and erosion potential. :

(d) Groundwater aquifer characteristics, including quality and
gradient. !

.

(e) Location of all wells and springs within a 0,5-mile radius.
Evaluation of groundwater and surface water impacts-

(6) Land use approval (Statement of Compatibility).

(7) List of other permits issued / applied for.

SPECIAL CONSIDERATION: This permit and the wastewater discharge permit
(NPDES) are filed concurrently with the DEQ. The three-part fee (seediscussion under Wastewater Permit) is to accompany the applications.

'

;

information required for both permits is very similar.

SCHEDULE: Approval will take approximately 180 days.
'

T
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. ACTIVITY: PIRMIT TO APPROPRIAlf GROUNDWAllR

[[ gat CITA110N: 0AR Chapter 690

AGINCY/CONIAQ: Water Resources Department
Water Rights Division
Mill Creek Office park

55513th Street NE
Salem, OR 97310
AliN: William Young Director

Wayne Overcash
Water Rights Examiner (503) 378-3066

_PROCfDURE: Prior to drilling a well, a groundwater permit is required. The
application is approved by the Water Rights Division.

1he following information is required for the permit application:

(1) Name, address, and telephone number of applicant.
(2) Proposed use(s) of the water.
(3) locatlon of well and location of use.
(4) Proposed depth and estimated depth to groundwater.
(5) Quantitv of water to be developed and beneficially used.
(6) Land ownership.
(7) Dates when construction will begin and end.
(8) Description of distribution system.
(9) A map must accompany the application (minimum requirements are f our

inches per mile). Each map must include:
- Legal location of each well.
- Location of canals, ditches, pipelines, or fiumes. >

- Location of use. ,

- Scale, section. numbers, and north arrow.
|

FPECIAL CONSIDERATIONS: A groundwater permit is required if the use of water
from a well for industrial and commercial use exceeds 5000 gallons per day,

i

An examination fee of $200 must be paid to file the application and estab-
lish a tentative priority date f or the proposed use of water. In addition, a
recording fee is also required. The minimum fee f or the first cubic f oot per
second of water is $100, with each additional cubic foot per second $50.

Af ter the well is drilled, forms A, B, and C are required to be filed
with the Water Rights Division. These forms are notices of beginning of
construction ( A), completion of construction (B), and beneficial applications '

of , water (C). Construction of the well must begin within a year of permit
approval. Completion of construction is required within 18 months, and
beneficial use of the water must begin within 24 months af ter approval of
permit.

}fHEDULE: There is a minimum 30-day waiting period. Permits are approved
after the required waiting period.

L

{
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ACTIVITY: WATERWAY Rfl0CA110N pIRNIT

LEGAL CITATION: ORS 541.605-541.695 and 541.990; OAR 141-85-100

AG[NCY/ CONTACT: Oregon Division of State Lands
1465 State Street
Salem, OR 97310
ATIN: Earle Johnson, Section Head (503) 378-3805

Susan Payne, permits Specialist

PROCEDURE: This permit regulates the removal of materials from beds and banks
or the filling of waterways. This permit may be needed prior to removal of
contamination along Hammersley Creek near the tailings pile and f or the relo-
cation of Hammersley Creek around the tailings site. Oregon Administrative
Rule 141-05-100 requires a permit associated with waterway relocation if more

i

than 50 cubic yards of nmterial are to be removed in the relocation process. '

The inf ormation required for this permit is the same as required for a Section *

404 permit f rom the COE. The application f orms are the same joint applica-
tion f orms used for the 404 application and are available f rom the agency.
The information required includes:

(1) Complete description of the proposed activity including vicinity
maps, plan view drawings, and section drawings suf ficient for public
notice.

(2) location and purpose of proposed activity.
(3) Schedule of the activity.
(4) Names and addresses of adjoining property owners.
(5) Location and dimensions of adjacent structures.

SPECI AL CONSIDERATIONS: A fee is required along with the permit application.
This fee is dependent on the type of work to be performed.

The Division of State Lands recommends obtaining local government
approval prior to submittal of the application. State law requires the
Director to seek local government approval before a permit can be approved.

SCHEDULE: Application takes three to six weeks for approval. '
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-ACTIVITY: COMMON CARRIER PERMil "

[fGAL CITATION: ORS Chapters 756 and 767; OAR 860 Divisions 61-68

$[NCY/ CONTACT: Public Utility Commission (PUC)
Safety Section
Labor and Industries Building
Salem, OR 97310

,

ATTN: Larry Koeneke, Supervisor (503) 378-4355
Carol Reynolds
Certificate Analyst (503) 378-6692

PROCEDURE: Application forms are available f rom the agency and contain the
following:

(1) . Name of applicant.
(2) Business name, address, and phone number.
(3) Type of organization (partnership, individual ownership,

corporation).
(4) Social security number (s) of owner, partners, or a corporate of ficer.
($) Specific commodities to be transported.
(6) Specific territory or area to be serviced.

(7) Financial statement.
(8) List of equipment. .

Body type.-

Make of vehicle.- -

License plate numbers.-

Fuel type. -
-

Weight.-

Vehicle identification number.-

(9) Insurance agreement A proof of bodily, property, and ca rgo-

insurance availability to the applicant is required.
(10) Proposed rate tariff. '

SPECIAL CONSIDERATIONS: A one-time fee of $150 is required upon application.

Existini carriers and applicants have the right to protest the applica-
tion. Protests must be filed within 15 days af ter notice of the application
is sent out by the PUC. If no protests are filed, it usually takes an ,

additional two weeks for the permit to be approved.

If a protest is filed, the agency will notify the applicant. A hearing
will be scheduled by the PUC. It normally takes from two to four months for
a hearing to be held and a decision to be made to grant the permit.

There are numerous carriers in the state of Oregon that have existing
permits.

.

SCHEDULE: Average processing and approval time is 60 days.

|
|

'
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; ACTIVITY: WA1ER QUAll1Y CONSTRUCTION PERMii

LEGAt CITATION: ORS 486.14, Oregon Administrative Rule 340-14-150

i
AGENCY / CONTACT: Water Quality control Division

Department of Environmental Quality
522 SW fifth
Portland, OR 97204
A11N: Kent Ashbaker, Section Head (503) 229-5325

. PROCEDURE: A special permit for construction is required to control water'

quality (primarily turbidity) in the state of Oregon. This is a letter
permit. There are no application f orms. Information required in the request
is the time period that construction is to take place and what ef forts are
proposed to minimize turbidity during construction.

SpfCIAL CONSIDERATIONS: None.

SCHEDULE: This letter permit is issued within one or two days af ter receipt
of request.

|

|

|
'

,

I
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ACTIVITY: PERMIT 10 OPERATE POWER DRIVCN [QUIPMENT ,

LIGAL CITAll0N: ORS 477.625

AGINCY/ CONTACT: Oregon State Forestry Department >

2290 North 4th Street
Lakeview, OR 97630 *

A11N: Don Smith, Unit Supervisor (503) 947-3311 :

PROCEDURE: The Oregon State Forestry Department requires that a permit be
obtained for any operation involving power-driven machinery on or near forest
lands (within 0.25 mile) (). This requires the filing of a notification of '

intent to operate with the local f orest protection of fice. New permits are
required each year.

An application form is obtained f rom the local office. The f ollowing
inf ormation is required:

(1) Name and telephone nuniber of the operator.
(2) Legal location of the work site.

(3) Name of landowner.
(4) Name of timber owner.
(5) Employer I.D. number.

SPECIAL CONSIDFRATIONS: This permit is only required f or operations on or
near f orested lands.

SCHEDULE: Application is processed upon receipt. Approval takes two to three f

days.
,

b
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E ACTIVITY:. BORRDW $11E COND1110NAL USE PlRN!1

([ GAL CITATION: Lake County Planning Ordinance.
Lake County Comprehensive Land Use Plan '

,

AGENCY / CONTACT: Lake County Board of Connissioners
Lake County Court House

i Lakeview. OR 97630
' ,

A11N: Janine Cannon, County Planner (503) 947-4494

PROCEDURE: The Lake County Board of Connissioners requires a Conditional Use
Permit f or berrow pits within Lake County. The procedure calls for filing a
request for a Conditional Use Permit with the county. Information required is: r

(1) Legal description of land.
(2) Description of the activity.

(3) Name of landowner.
(4) Plot plan.

,

(5) Schedule of activities.
(6) Reclamation plan.

SPECIAL CONSIDERATIONS: None.

SCHEDULE: The Board meets the fourth Monday of every month. Sixteen working
days prior to a Board meeting are required for staff prepa ration of the
application.

.

,

t

:
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ACTIVITY: OlSPOSAL SITE REZONING l

(TEXT AND PLANRONE NAP AMENDNENTS) !

{f_QAL CIT ATI.C,LN: ORS 197.005-197.850, )
Lake County Land Use Ordinance and
Lake County Comprehensive Land Use Plan ;

i

6DLNCY/ CONTACT: Lake County Board of Comissioners i

Lake County Court House
lakeview, OR 97360 ;

ATIN: Harold Gipson, Chairman
,

Lake County Board of Comissioners '

.lanine Cannon, County Planner (503) 947-4494

PROCEDURE: Lake County currently does not have a zoning classification for |radioactive waste disposal. A formal written request f or zoning the proposed
disposal site must be filed with the Board of Convoissioners along with the
necessary environmental data. A formal public hearing before the Lake County
Comissioners will be required prior to any necessary zoning change. '

Information required for rezoning is:
?

(1) location and description of area to be rezoned. -

(2) Rationale behind particular site selection.

(3) Description of other sites considered in the evaluation and reasons
why these areas were not selected. This can include economic as
well as other relevant f actors.

(4) Discussion of the long-term environmental, economic, social, and
energy consequences resulting from the use of the selected area
along with measures designed to reduce adverse impacts.

(5) Advantages and disadvantages of using the desired area and how the
new use of the site will affeet the surrounding lands.

(6) Demonstration of compliance with the statewide planning goals that
have been adopted in the County Comprehensive Land Use Plan.

The environmental assessment prepared for the Lakeview Uranium Hill Tailings
Remedial Action (UMTRA) Proj ect site should provide all of the necessary
information.

SPECIAL CONSIDERATIONS: The Oregon Department of Energy is currently
negotiating with other state agencies and the local authorities over whether
rezoning will be necessary.

SCHEDULE: The rezoning process will take from four to six months. Two public
hearings have to be held. The first is held by the Lake County Planning
Comission, which makes its recomendat ion to the Lake County Boa rd of
Comissioners (LCBC). The LCBC then holds a public hearing, af ter which the,

| LCBC makes its final determination.

A-21
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' ACTIVITY: ROAD APPROACH PERMIT

LEGAL CITATION: Lake County Ordinances

AGENCY / CONTACT: Lake County Road Department
P.O. Box 908

,Lakeview, OR 9M30
;

ATTN: Darrel Anderson, County Engineer
Iris Robison, Office Manager (503) 947-3353

PROCEDURE: 1his permit is required for roads constructed off of county
roaos. The application is obtained from the Lake County Road Department.
Information required is:

,

(1) Applicant's name and address

(?) Type of permit requested (temporary or permanent).

(3) Drawings and maps showing _ in detail the location of the proposed
activity. Drawings are to be to scale and include a vicinity map.
Information on the maps and drawings should include centerline,
alignment, slope and right-of-way, culvert sizes, type, and length.

,

SPECIAL CONSIDERATIONS: None.

SCHEDULE: Permits are approved on the first and third Wednesday of-each month.

,

k

k

b
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' ACTIVITY: STANDARD ANNUAL PERNil

m

LLGAL_ CIT ATION: ORS 483.528 '

6p{NCY/ CONTACT: Lake County Road Department '

P.O. Box 908'

Lakeview, OR 97630
ATIN: Darrel Anderson, County Engineer

Iris Robison, Office Manager (503) 947-3353
,

PROCEDURE: This permit is required to haul noterials on Lake County roads,
c Application forms are available from the road department. Information
~

required is:

(1) Name and address of applicant.

(2) Roads to be used.
'(3) Commodity to be transported.

(4) Make, serial / motor number, and license number of each vehicle to be
used.

(5) Proof of insurance.

SPECIAL CONSIDERATIONS: Permits are issued on an annual basis. No fee is
required. Iransport is prohibited during hours of darkness. Each vehicle
must have a permit which must be carried in the vehicle at all times.

SCHEDULE: Complete applications are approved upon receipt of the application.

1

;

i

i

i

|
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'
CONCLUDING RIMARKS

,

This section provides brief discussions of issues that at this time do
inot require permits.
|.

Dust and noise control: There are no permits required for dust or noise '

control. However, should local residents complain, restrictions may be placed
on the operations to help alleviate the problem. This can be enforced under

,

+

the Lake County nuisance ordinance.
,

Qpen burnino: Open burning on the processing site is prohibited by the local
rural fire marshal. The disposal site falls outside the local fire marshal's
jurisdiction as well as the local State Forestry jurisdiction. In these ;

cases, the County Commissioners have the ultimate responsibility. However,
they do not at this time require open burning permits.

Ballot measure No. 9: This measure, which was approved by voters in November
1984, prohibits disposal of radioactive materials in areas that have had *

volcanic activity within the last two million years. It also prohibits any
radon gas emissions f rom the disposal site. Currently, the position of the
state of Oregon and the [] DOE is that the Lakeview project is exempt from
this ballot measure. The state and the DOE have had a cooperative agreement
in place since 1984. The exempt status may be challenged in the courts in the
future.

~ On March 25, 1987, the Oregon Court of Appeals handed down a decision against
the Energy Facility Siting Council (EFSC), which if upheld, would have a major
impact on the Lakeview UNTRA site. The decision is of great importance since
it would require a Title I tailings site to obtain a state of Oregon site
certification, similar to a Title II site, and meet the impossible locating
criteria established in the state of Oregon.

The Oregon Department of Energy and the State Department of Justice went
before the state -legislature in May 1987 to ask for their interpretation of
Ballot Neasure 9. In May the state legislature clarified this bill and
exempted the UMTRA Project from this measure. On January 20, 1989, the Oregon
Supreme Court also reaf firmed this exemption,

r

|
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,

- . The: draf t Remedial Action Plan (RAP) proposed inserting- sections B.1 and ',

' . 8.2, of this Appendix in the final printed RAP upon completion 'and ~ approval.'

M = This approach has been modified due to the' voluminous' materials involved. .The
final design for- construction is bound separately in four volumes '(Volumes I,

through IV), entitled " Calculations, Final Design for Construction '- Full
sets of these - have previously' been supplied to .the U.S.- Nuclear Regulatory
Comission and state of.. Oregon. Additional copies of these calculations are

, available for review- in the UMTRA Project Of fice, U.S. Department of Energy,:
'

i Albuquerque' Operations Office' Albuquerque, New Mexico .,

. . The attached Appendix E. Final Plans and Specifications, contains
H Edetailed information~on the Remedial Action Design.
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B.3 GE0HYOROLOGY

B.3.1 CONCEPTUAL O'VERVIEW

1 Data were collected .at the - Lakeview processing site and at the
Collins Ranch [] disposal site for the purpose of evaluating the

~

present and. future characteristics of the groundwater regimes. From
these evaluations, the changes in water levels and the rates,
characteristics, and ' concentrations of contaminant migration resulting,

from~the remedial action plan have been estimated.

Due to the proximity of the Lakeview processing site to geothermal
activity, an alternate disposal site selection process was undertaken.

.

The Collins Ranch site was selected as the preferred alternative based I

upon an initial technical evaluation, a field drilling program, and.
subsequent data analysis.

l

|The detailed Lakeview processing site hydrology is described in
Section 5.0 'of the .draf t Processing Site Characterization Report for 1

the Lakeview site (00E,1984). Additional data and analyses collected
by %e Technical Assistance Contractor (TAC) were incorporated into
Appendix D of the draf t Environmental Assessment (EA) (DOE, 1985a). A

summary of the processing site hydrology is presented in the following
pa ragraphs. Appendix F to this document presents the groundwater

i

compliance strategy for the Collins Ranch disposal site, and includes j
site characterization data collected since publication of the. draft EA

i

. and draft- Remedial Action Plan (RAP). 1
!

The s tratigraphy. beneath the Lakeview processing site- is
'

_ extremely heterogeneous. Correlations between lithologic types from
borehole logs could not be made, even for holes 20 feet apart.
Directly beneath the pile are four to seven feet of moist to wet silty

{clay, underlain by 10 to 20 feet of saturated clayey sand and gravel, 2

followed by three to six feet of moist silty clay. Beneath this silty |
clay layer are sequences of silty sands and gravel separated by j
interlayered silty to sandy clays to a depth of at least 2000 feet ;

below the site (Brown et al., 1980). In the upper 75 feet, borehole )
logs from the processing site area show that the number and thickness ;

of less permeable silty clay lenses decreases from the northeast to the l

southwest corner of the site. ;

Beneath the Lakeview processing site, groJndwater occurs in a l
series of interfingered silty sands anti gravels separated by !

discontinuous lenses of clays and silty clays. Three groundwater zones i

have been investigated in the vicinity of the tailings pile: a shallow
seasonal system about five to 15 feet deep, a shallow perennial system
about 20 to 30 feet deep, and a system between depths of 60 to 75
feet. The shallow (st system dries up in the summer due to a
combination of natural discharge, evapotranspiretion, and downward
migration caused by heavy irrigation punga ge , but is restored every
year by natural recharge (Glender,1985). This system was investigated
by Ford, Bacon and Davis, Inc. (FBD,1983)

:-
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The tw' o ' shallowest perennial systems were investigated by the :
TAC. The locations and depths of the TAC monitor wells ~were based on
the results of electromagnetic and surface resistivity surveys of the
site and surrounding areas. The surface geophysics indicated that
contamination' extends approximately 600 feet west of the site boundary
to a depth of about 20 to 25 feet (Darr et al., 1985). Well pairs-

screened in the two zones showed less than seven feet dif ference in
w7ter levels, indicating a small potential f or downward movement of
water from the shallow to the deep zone. Aquifer tests conducted- in
both screened zones show restricted hydraulic interconnection between
saturated zones and leakage occurring between semi-confining lenses.

Groundwater : in the unconfined to semi-confined aquifers beneath
.

the Lakeview site moves from northwest to south-southeast under a '

hydraulic gradient of approximately 0.01 (Figure B.3.1). Values of
hydraulic conductivity from pump tests averaged 3.4 feet per day ,

(ft/ day) for the first perennial zone and 6.9 f t/ day for the second '

~ perennial zone. Using the measured hyd raulic conductivities, and a
conservative estimate of effective porosity equal to 0.15, the
calculated average linear velocity is between 0.23 and 0.46 f t/ day (60
to 170 ft/ year). i

The maximum, potential source of groundwater contamination has
been characterized with chemical analyses of 26 tailings and
raf finate pore water samples. Table B.3.1 summarizes these analyses
for key constituents. Table 4.1 in Appendix F includes tailings pore

3
water- analyses for several additional hazardous constituents, and ;
includes U.S. Environmental Protection Agency (EPA) proposed raaximum
contaminant levels (MCLs) for these constituents. Considering that
these concentrations were measured in pore water within the source,
rather ' than in underlying groundwater, the concentrations can be con-
sidered low for arsenic, cadmium, molybdenum, and uranium. Sulfate,
manganese, and aluminum concentrations in the thilings pore water are
high; however, these constituents generally do not cause severe health
effects. Although- contaminant concentrations are higher in the
tailings, the primary contaminant plumes originate f rom the raf finate
ponds. The acid-f orming potential of the residual aluminum and iron
will be considered further in the discussion of the Collins Ranch
design.

Groundwater at and around the processing site is characterized by
four. dif ferent geochemical facies: (1) evaporation (raffinate) pond
seepage; (2) tailings pile seepage; (3) low temperature, background
water; and (4) high temperature, upward-moving geothermal water. The
first two facies are contaminant sourc es . The last two facies are
enibi ent . Migration of eiraporation pond and tailings pile seepage is
generally confined to the shallow zone above 30 feet. Leachate
produced by the downward movement of water through the tailings pile
and the evaporation ponds or by groundwater inundation of contaminated
material is generating two plumes that merge in the area west of the
former tailings pile area (Figure B.3.2). The most significant j
source area is the southeast evaporation pond,

i
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. Table 8.3.1 Lakeview pore water samples
,

Number of~ ' All concentrations in mg/la Arithmetic Geometricc

Constituent samples Maximum Minimum Nedian mean mean

'

Pile (primarily from slimes)

:

Arsenic 6 2.19 0.012' O.078 0.535 0.122

Cadmium 6 0.249 <0.001 0.114 0.110 0,043

:
Molybdenum 5 0.03 <0.001 0.02 0.018 0.014

Ura'ium 6 0.30 0.01 0.075 0.107 0.061n

Sulfate 6 12,700.0 2400.0 3400.0 6000.0 4940.0

'Hanganese 6 81.5" 1.32 24.7 35.2 18.6

-Iron 6 1.65 0.04 0.17 0.54 0.68

Aluminum 6 979.0 0.20 200.0 333.0 72.0

Raffinate pond 9

Arsenic 19 0.084 <0.01 0.01 0.029 0.016
,

Molybdenum 18 0.25 <0.01 0.01 0.038 0.014 ;

Uranium 20 0.18 0.01 0.02 0.03- 0.02

Sulfate 18 1600.0 840.0 1150.0 1136.0 1117.0

Manganese 20 2.64 1.09 1.78 1.68 1.63

Iron 19 4.2 <0.03 0.03 0.26 0.037
i

Aluminum 19 10.8 1.3 5.2 6.3 5.4

.amg/l = milligrams per liter
|

|

L
'

|
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Some - samples of ' low temperature upgradient " background" waters
exceed ~ 0regon Department of Environmental Quality (DEQ) standards f or '

zinc manganese, and iron, with natural concentrations of 0.02, . 2.2,
and - 0.28, respectively. Samples of high temperature geothermal water
exceed' EPA primary drinking water _ standards f or arsenic, and secondary

' standards for boron and fluoride. Representative background values for
each constituent are 0.11, 4.0, and 6.0 milligrams per liter (mg/1),
respectively.- High temperature (>20*C) geothermal water is manif est in
domestic wells north of a diagonal line cutting approximately northeast

. to southwest through the lower evaporation ponds, in TAC wells- 523 and
"'

524 directly north of the evaporation ponds, and in Hunter and Warner
Creeks. Total dissolved solids (TDS) _ in geothermal water ranged f rom.

368 to 690:mg/l compared to values of about 200 mg/l in low temperature
background waters.

Six constituents have elevated concentrations above state and/or
Federal standards in the shallow aquifer beneath and downgradient of *

the evaporation ponds and tailings pile, Measured concentrations of
,

sulfate, antimony, chromium, iron, cadmium, and manganese were as high
as 7300, 0.056, 0.08, 15.5, 0.006, and 16.6 [] mg/1, respectively.
The maximum sulf ate value is greater than the [ ] EPA secondary drink-
ing water standard as well as state water-quality standards for the

.

Goose Lake Basin. Maximum antimony and chromium values were greater
than EPA primary drinking water standards and cadmium exceeded Oregon
[ ] DEQ limits for natural waters 'of Goose Lake Basin in one sample

| from beneath the tailings pile. Iron and manganese values exceeded EPA
L secondary drinking water standards and state of Oregon standards.

Groundwater samples from the deeper zone (60 to 75 feet) beneath
the ponds and downgradient from the site did not exceed state standards -

l; .for chromium, cadmium, or antimony and showed much reduced sulfate
concentrations. However, Figure B.3.3 shows TDS and sulfate isopleths
increasing downgradient from the evaporation ponds and- tailings pile.
This may indicate that shallow contaminated groundwater is migrating
downward as water moves downgradient of the site. Alternatively this
water may be of geothermal origin 'with naturally elevated sulf ate and
TDS concentrations,

l

To investigate the origin of sulfate in this deeper saturated
{zone, stable isotope analyses were usec to discern between a geothermai |

7 source or a processing site source. Samples were collected from wells |representing low _ temperature background water (wells 502 and 533),
wells . and a spring representing geothermal background water (wells 514 i

and 523 and Hunters Hot Spring), wells representing shallow groundwater
,

| '

i contaminated by raffinate pond leachate (wells 511 and 513), and l
monitor wells f urthest downgradient f rom the raf finate ponds, completed i

'at depths of 20 to 25 feet and 70 to 75 feet (wells 518 and 506). '

Samples f rom wells 518 and 506 contain high sulfate and TDS. Stable
isotope analyses were used to " tag" the source of the sulfate, TDS, and
other constituents that are found both in the geothermal groundwater
and the leachate from the raffinate ponds. Hyd rogen-1, Hydrogen-2,

B-6
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0xygen-16, . O' xygen-18.. Sul f ur-32, and Sulfur-34 were analyzed in each~ -

sample., A comparison of ' the total sulfate concentrations to the->
-

Sulf ur-32/ Sulf ur-34 ratio gave the clearest indication of the source of -
!

contaminants to these two downgradient wells (Figure B.3.4). The tsamples f rom .two. downgradient- wells group with the geothermal back-
-

,

ground samples, while,the samples f rom wells 511 and 513 are separated.- i

lhis, analysis -indicates that the primary source of sulfate, 105, ando

trace constituents at distances greater than 600 feet f rom the site or ,

'

depth greater than 25 feet is the geothermal system. -

; Restora tion of the residual contamination in the groundwater
downgradient o f. the Lakeview processing site will- be considered in
detail during a later phase of the UMTRA Project. It is probable that
restoration will not be warranted because: 1

0 The contaminant species originating at the raf finate ponds and
tailings pile are non-toxic - with the exception of arsenic;

,however, the arsenic concentrations in the background
geothermal groundwater are- greater than the concentrations in
the contaminant plume. '

'

o As- indicated by water quality and stable isotope data,
groundwater contamination is limited to a distance of about 800 >

feet downgradient of the site and a depth of approximately 25
feet. ,

o There are no known groundwater uses .within the contaminant-
plume,

1

o No future - source -of contamination will exist at the site
since- [] relocation of the tailings and other contaminated

-

materials.

Analyses - of - groundwater samples collected f rom the Collins Ranch
site in October 1984 are displayed in Table B.3.2. Additional water i

quality data for the site are included in Appendix F. The major ions-
present are calcium and carbonate with a relatively large amount of-
dissolved silica, in a low TOS (300 mg/1) water. All samples show
similar chemical speciation; however, there are notably high pH values
in samples 508, 513, and 514.

-

B.3.2 NETH000 LOGY-

Because assurance of long-term [ ] stabilization at the Lakeview
site was not considered possible, an alternate site selection process
was initiated. A field hydrologic assessment program was conducted at
the Collins Ranch alternate disposal site to physically and chemically
characterize the groundwater regime. Seventeen boreholes, including
ten completed as monitor wells, were drilled directly on the selected
site and in the adjacent valley to the west (Figure 8.3.5). Both

|: disturbed and undisturbed samples and well-log data were obtained to

L
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Table B.3.-2 Analyses of groundwater samples at the Collins Ranch
. disposal site .(October ~ 1984).

Jo

.
. Location ID.

;
Pa rametera LKV02-508 LKV02-513 LKV02-514 LKV02-515 LKV02-516

Na.(mg/1) 20.9 27.6 21.0' 13.8 24.1 i

K-(mg/1)- ~8.01 11.2 10.3 7.12 11.3
Mg~(mg/1) 5.45 4.48 0.77 9.53 4.41
Ca (mg/1) 29.0 21.7 51.7 36.8 15.6

,

1

C1.(ng/1) 4 6 6 3 3
.

50 .(mg/1) 13 22 23- 8. 74
NO '(mg/1) <1 4 10 4- 7 |3
Fe (mg/1) <0.03 <0.03 <0.03 <0.03 <0.03 1

_

, ,

Mn (mg/1) 0.02
. As (mg/1) <0.01

. <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 |Cr (mg/l)- <0.01 <0.01 <0.01 <0.01 <0.01

,No (mg/1) <0.01 <0.01 <0.01~ <0.01 .<0.01 -|'

Pb (mg/1) <0.01 <0.01 <0.01 <0.01 <0.01 |Sb (mg/1) -<0.003- <0.003 <0.003 <0.003 <0.003
Se -(mg/1) <0.005 <0.005 <0.005 <0.005 <0.005

..U-234 & -238 (pCi/1) <1/<1 <1/<1 . 1/<1 <1/<1 <i/<1 |
<

'Cu (mg/1). 0.05 0.02 <0.02 <0.02 <0.02 iV-(mg/1). 0.01 'O.02 0.05 0.01 0.01 .|- Zn (mg/1) 0.012 <0.005 0.005 0.014 0.009. |
-NH ;(mg/1) 0.20 -0.20 0.20 -0.20 0.104
B (mg/1) 0.11 0.28 Cs08 0.03 'O.20 '

F (mg/1) 0.20 0.20 0.20 0.10 0.20
Si (mg/1) 24.1 29.3 34.0 32.0 31.6
P04 (mg/1) 0.79 1.49 0.53 0.59 2.45
TDS (mg/l) 182 190 240 188 164
CDT- (pmhos/cm)' 287 322 389 310 270

:pH (mg/1) 8.88 8.96 10.35 7.14 7.78
-: Temp.("C) 12 12 14 14 14
.Alk. 144 109 142 142 120
(mg/l as Caco 3)

a C1/1 = picocuries per liter; pmhos/cm = micrombos per centimeter.p
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. characterize properties of the foundation materials and to describe
~ ite : lithology. Seven of the original 10 monitor wells encountered .is

. groundwater (507, 508, 513, 514, 515, 516, 'and 517) . Slug tests were 1

performed _ to obtain a range of characteristic hydraulic conductivities j
'at these locations. _ Groundwater levels were recorded to define the j
, potentiometric surf ace, and continuing measurements provided indica -
tions - of _ seasonal fluctuations. Groundwater samples were collected, swith. in situ parameters- such as pH, temperature, and- electrical
conductivity recorded in the field. Analyses of chemical constituents
were used to characterize the existing hydrogeochemical environment.

' Four additional monitor wells (520-523) were installed in August
1986 at: the ' Collins Ranch site. These wells are included in the
Appendix F analyses.

B.3.3 EXISTING' CONDITIONS

Figure 8.3.6 is a pntentiometric contour map based upon water
levels encountered in. five of the monitor wells in the autumn of 1984.
Figure 8.3.7 is a map based on seven water level measurements from
the summer of 1985. Groundwater moves under an apparent hydraulic
gradient of 0.018 from northwest to southeast, opposite the topographic
slope 'of the site. Groundwater was encountered at depths f rom seven
feet (516) to 15 feet (515) in the adjacent valley west of the disposal
site. ' Beneath the proposed' disposal site groundwater was encountered
in three of the six [ ] monitor wells at depths of 76, 73, and 65 feet.

. The remaining three of these on-site wells did not produce groundwater
throughout= the maximum depth penetrated by the borehole (DOE, .1985a .;
[ )). The fluctuation, of the [ ] water levels generally was less than
two feet through the autumn of 1984 and the winter, spring, and summer
of 1985.

Groundwater occurs under unconfined to semi-confined conditions
within a series of fine silty sands and clayey silts that extend to an
' estimated depth of 1000 feet. An average hydraulic conductivity cal-
culated-from five slug tests is 0.37 ft/ day for sediments above 87 feet
at.the site. This falls in the range of values for silty loesses and
silty sand materials (Freeze and Cherry, 1979). Laboratory porosity
values were calculated for a representative sand sample. The value was
0.45. Values of ef fective porosity listed by Todd (1980) for loess (a
mixture of sediments most descriptive of the site) are about one-third
the' value of total porosity. A representative value of effective
porosity for the Collins Ranch sediments would be 0.15.

An estimate of the average linear velocity based upon the average
hydraulic conductivity of 0.37 f t/ day, the hydraulic gradient equal to
0.018, and an estimated conservative value for ef fective porosity of
f ine-g ra i ned , silty, clayey soils equal to 0.15 is calculated from
Darcy's t.aw:
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' V = Kvh
n, !

where

V = horizontal component of average linear velocity [ ] |
IK = hydraulic conductivity [ ]

vh = hydraulic gradient [ ] j

.n, = effective porosity [ ] (minimum assumed value) |

lhus, based upon the assumed values stated above, the calculated
{groundwater velocity is approximately 0.044 ft/ day, toward the ;

southeast. |

The groundwater flow direction and the lack of seasonal ;

fluctuations in static water levels shrw that the predominant source of '

recharge to the groundwater system is ' rom the fremont Hountains to thei

west, rather than infiltration thrt~gh on-site soils. This is also
supported by groundwater quality data showing low 105, high silica, and
high pH water typical of groundwater recharge through volcanic
deposits. Soil samples, laboratory permeability tests, tensiometer
measurements, and lysimeter sampling further indicate that groundwater
recharge through the soils at the Collins Ranch site is minimal. These

.

data also show that most of the recharge that does occur moves through !

thin, connected lenses and stringers of silty sand, rather. than
uniformly through the soil horizon.

o Soil samples - Undisturbed soil samples, collected while !
drilling well 517, contained primarily a silt matrix with j
horizontal and vertical connections of sand that were one to

.

several millimeters thick. These thin sand lenses and !
stringers were much moister than the surrounding silt matrix. t

o Permeability tests - Tests on eight samples for laboratory !
hydraulic conductivity produced seven values ranging from i
10-8 to 10-6 centimeters per second (cm/s), while one i

value was approximately 10-4 cm/s. The seven lower values
represent the predominant silt. The one higher value )
indicates silty sand. i

!

o Tensiemeter measurements - The solid line in Figure 8.3.8
shows the suction profile recorded with a nest of seven
tensiometers. The dashed line shows a typical profile
expected for uniform soil during dry conditions. The profile
at the Collins Ranch site indicates that water moves along
tortuous paths- through vertical and horizontal preferential i

pathways of sand rather than uniformly downward.

B-15
.

|

_
d



_..
. _ .

_ _

.

s

LE GE ND .

I< ' SOIL SUCTION PROFILE-- COLLINS R ANCH.- JULY 2,1986 ~

~ ~ ~~ T YPICAL PROFILE FOR UNIFORM SOIL IN ORY CONDITIONS
0- .

}p

.,/ ,

.

/. 5

/
/

/' ;
'

/
'(
\

N-
N

w- :

[ 10 i ~\
t \

i N .

O

\'
"

\
n \..o

E! \
m \z

\ 1

\20 -

\ -

\

\ . . ,
'

\
\
\
\

\

\
\

30 I I I\ l

0 20 40 60
_

80

SUCTION (CENTIB ARS)

FIGURE B.3.8
SOIL SUCTION PROFILE - COLLINS RANCH SITE

B-16



on
~ ' 'r , .!

n ,

sy.
"

'o- Lysimeters .- _ Samples could be collected where a sand lens was
encountered.- This was at f our ,10, and 30 foot depths.
Samples could not be collected at seven, 15, 20, and 25 foot

' qdepths. The samples were analyzed for tritium. Tritium "

analyses can be used to estimate the age of modern (less than
30 years old)' water. Using tritium concentrations at the
three depths, relative to the tritium concentrations of a
nearby surface water sample, the estimated travel times are:

P to a depth of four. feet: at least 2.2 years.-

to a depth of 10 feet: at least five to six years., + -

to a depth of 30 feet: at least 30 years.-

Details of'these calculations and supporting data are given in the
Disposal Site Characterization Report (DSCR) (00E,1985a).

Groundwater discharges to surface drainages east of the site in
the Goose Lake Valley and to heavily pumped irrigation wells.

8.3.4 REMEDIAL ACTION AND POST-REMEDIAL ACTION CONDITIONS j
i

Appendix F presents the proposed groundwater compliance strategy |for the' Collins Ranch site. The following section discusses in I

qualitative terms the site-specific hydrogeologic, geochemical, and i
engineering (design) factors that will allow the site's compliance with
proposed' EPA groundwater standards. for UNTRA disposal sites.

During relocation of the tailings to the Collins Ranch site, there
were' no impacts to the groundwa ter. The excavated and contoured ;

. disposal area un the western slope of Augur Hill did not encounter any j
saturated formations. Under this [] design, the base of the tailings

E rests at least 20 feet above the current groundwater level beneath the
southwest toe of the embankment. Depth to groundwater increases in the 1direction of increasing tailings thickness and levels of increasing |cnntamination from the western toe of the disposal site east to the "

Augur Hill divide. Two seeps on the north wall of the disposal cell y
were breached during remedial action. A French drain system has been iinstalled to handle any water in this area.

During remedial action, impacts to groundwater at the Lakeview |tailings site could have resulted from excavation of the contaminated
materials due to -the shallow position of groundwater at the site. The !

| Remedial Action -Contractor (RAC) excavated deeper materials when the
<

, water table was deeper. Excavation below the water table was avoided.
L Any increase in the release of contaminants was only for a short dura- !

| tion until all materials were removed. Dewatering of the shallowest
. saturated zones was not necessary to prevent the release of

intercepted contaminated groundwater.'

After remedial action, impacts to groundwater at the Collins Ranch
disposal site will be minimal. The one-foot compacted radon and
infiltration barrier cover design should further reduce the naturally

.
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i low' infiltration capacity of the soils at the site. This cover has a-
^ '

saturated hydraulic conductivity of less than 1 x 10-7 cm/s. At the
L tiowest point of the embankment excavation coinciding with the highest,

't groundwater elevation, the water table is presently at least 20 feet-

below the base of the tailings.- In 1987, the water table rose less
than two feet anywhere around the site. following the spring snowmelt.

. Theref ore, groundwater inundation: at the base of the pile is extremely
L =unlikely.

At thefbase of; the ' excavation, a two-f oot, recompacted, natural
soil --layer was' installed under the tailings before they were placed
[ ). The layer is composed of excavated site materials consisting of~,

~ silts' and clays with an- average permeability f rom laboratory tests of
,

'

about 1 x 10-6 to 1 x 10-7 cm/s (see [ ] DOE, 1985b). This layer ''

L has three functions:

L o Preferential pathways of silty sands will be eliminated. The
homogeneous soil layer guarantees uniform seepage around the

' embankment, if and when seepage does occur.- -t

| o ' Laboratory tests on soils representative of - this layer show
j. that any remaining acidity produ.ced by the relocated materials
I would be neutralized by the first' foot of this two-foot thick-

'

layer assuming: i
,

L - That . acid will be produced .by the hydrolysis of the
L remaining water-soluble aluminum and iron in the

relocated tailings and raffinate material. :

i . That- the average concentrations of aluminum and iron (see-

| Table B.3.1) in the pore water accurately represent-
i potentially water-soluble _ concentrations in the total-

. volume of relocated material.

- That the layer contains an average of 1.3 percent
carbonate, as determined by eight tests on representative
soil samples.

- That when neutralization occurs, aluminum _ and iron
hydroxides, oxides, and oxyhydroxides, and amorphous
sulfate _ compounds such as a gypsum will precipitate- ;
(Pyrih,_ 1983, Henry et al., 1982; Pyrih, 1982). Trace '

constituents, such as arsenic and uranium, tend to
coprecipitate with the amorphous compound, thus reducing'

their soluble concentration. Also, the precipitates will
reduce the permeability of the layer by clogging the pore
space. Details of the neutralization calculations appear
in the DSCR (DOE, 1985b).

o Judging from laboratory soil tests, this layer contains
approximately 10 percent clay and 90 percent silt. Although
the major chemical effect of this layer is to neutralize acid
tailings solution, the absorptive ability of the layer also

B-18
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removes trace metti contaminants f rom solution contacting the 1

layer.
;

This4 soil layer provides a continuous, highly.attenuative zone for
contaminant adsorption and ion exchange. The properties of the soils
in,.this layer (Section 5.0 of the RAP text) create ' a geochemicali

,

barrier against contaminant' transport similar to, but more of f ectIve
than the interf ace zone between the tailings and soil present at the 1
Lakeview processing site (00E,1985a1 )).. 1

i

Beneath this recompacted geochemical / flow barrier, there are pre- I

sently a minimum-20 feet, and generally 50 feet or more, of unsaturated-
soils composed of predominantly silts, silty sands, and clayey. sand-silt
mixtures. By the Unified Soil Classification System, all of these
soils are classified as fine-grained with more than half .the particles
smaller than No. 200 sieve size (or the limit visible to the naked
eye). Such soils provide -high dispersivity and a very large particle
surface area required for sorption processes to remove solutes f rom
solution (Bouwer, 1978). Specific sorption processes that remove con-
taminants from solution are ion exchange, matrix diffusion, non-specific
electro-static sorption, and chemical partitioning between the aqueous
and mineral phase in a system.

Travel times through this fine-grained unsaturated zone are
- expected to' be much longer than seepage rates calculated using avail--
able saturated hydraulic conductivity values (00E, 1985a ( )). In ,
laboratory tests, saturated soils representative of those beneath the i;

site have hydraulic conductivities that range f rom approximately 1x ;

10-6 to 8x 10'8 cm/s (Section 5.0 of the RAP text). However,
"

- numerous investigators have shown that partially satu ra ted , fine- i
grained porous media have much lower (orders of magnitude) hydraulic t

conductivities than if the same media are saturated (Elzeftawy and
Cartwright, 1981). Furthermore, numerous studies of contaminant
migration through fine-grained soils have found that radionuclides move
much more slowly than the groundwater velocity (Drever, 1982; Pickens
et al., 1980).

The design for tailings stabilization at the Collins Ranch site is
intended to isolate the pile f rom groundwater and minimize infiltration
and subsequent leaching of contaminants from the pile. Projected
impacts to the groundwater after remedial action are based upon
analytical calculations presented in Section 0.2.6 of the takeview EA
(00E, 1985a). S

,

Based on the analysis of the tritium data f rom samples at four and !
10 foot depths, seepage may require from 40 to 100 years to move f rom
the base of the embankment to the water table. This analysis neglects
attenuation time for contaminant species such as uranium and arsenic,y

which may be on the order of 103 to 106 years (DOE, 1985a [ )).
Because the primary geochemical nature of the tailings and the
substrate soils at Collins Ranch will be similar to the Lakeview ,

processing site, it is expected that a similar geochemical equilibrium
will be established and a similar chemical plume would eventually

B-19
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emanate from the~ stablized pile well into the future. In this
occurrence, radionuclides and most heavy metals would be attenuated at,

the ' pile-soil interface zone, and' mobile species such as sulfate,
manganese,. and sodium would mix with the existing low 10S groundwater
beneath the site. This mixed water would move slowly (about 20
f t/ year) with the groundwater toward the valley southeast of the site.
There , are ' no known shallow groundwater users within 1.5 miles
'downgradient- f rom the site.

The heavy groundwater uses southeast of the site are for:,

f~ irrigation and municipal supply. The users are required by state
statute and historically have allowed ' water levels to recover to
pre-pumping levels (Glender, 1985). lherefore, steep hydraulic
gradients toward the nearest irrigation wells should not be produced.
Eventually, groundwater moving beneath the Collins Ranch site will be
intercepted by these wells; however, the efrects of geochemical

,

'< ,

attenuation,--dispersion, and dilution should make any impact on water
,

,

-quality that could result from the site insignificant. )
* .See Appendix F for a more systematic demonstration of the site's

compliance with the proposed EPA groundwater standards,

t
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B.4 FLOOD ANALYSIS

B.4.1 CONCEPTUAL OVERVIEW
,

~ Flooding 'is , not considered to be a hazard at the Collins Ranch
site. The [] embankment is located along the southwest slopes of

; Augur Hill adjacent to a drainage divide. An area of approximately 29
acres (including the embankment area) drains toward the site. -The
closest perennial stream. Camp Creek, flows at an elevation 50 f eet

|below the site.at its. closest point, approximately 3000 feet from the
site. About _ one mile upstream from the site, the stream is restricted jin ' a narrow valley, which would c reate high flood levels. As it ]approaches the site, however, the valley opens into a broad basin that _{-lowers flood levels and reduces velocities, making it improbable that |the site could be flooded by Camp Creek.

|
The primary purpose of this analysis is to assure that the

3]!embankment design for the Collins Ranch site satisfactorily addresses
short-term and long-term protection. Short-term flood protection
simply defines the extent of the 500-year flood and the impacts, if |
any. on the embankment or on remedial action construction activities.

|-The primary purpose of -this assessment. is for compliance with
Floodplains/ Wetlands Environmental Review Requirements (10 CFR Part
1022).

To accomplish the objective of long-term flood protection, flow-
conditions resulting from a Probable Maximum Precipitation (PHP) i
occurring at the site were analyzed and a drainage ditches were
designed to protect the embankment f rom the resultant runof f. Details

.

!
on the ditch design are included in " Calculations, Final Design for -]
Construction" issued separately from this document, and available from
the UNTRA Project Of fice, Albuquerque, New Mexico.

!

|B.4.2 DESIGN EVENTS !

i
8.4.2.1 500-year flood ;

3

As stated in Section B.4.1, an estimate of the 500-year
'3flood is used primarily for compliance with 10 CFR Part 1022. i

The- 500-year rainfall intensity was estimated using ]
methods outlined in HNR-43 (ESSA, 1966) and Technical Paper ,

'- No. 25 (USDC, 1955). Times of concentration were determined i

using overland flow and basin characteristics (AISI, 1971;
i 1980). Runcff hydrographs were calculated using the Linear
| Reservoir Routing technique (Stubchaer, 1975) and Green-Ampt

infiltration parameters (Rawls and Brakensiek,1983). Channel
velocities and depths of flow were estimated using the Nanning
formula (COE, 1970). Cross sections of the stream channel
closest to the proposed site were obtained from USGS

L
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quadrangle maps (1:2,400,000) and ~were assumed to have ;
<

''
either triangular or trapezoidal shapes. i

i
A .500-year, 24-hour rainfall of 3.4 inches was determined |

for. the 312.5 square mile drainage area of Camp. Creek' above the
Collins Ranch site. A discharge of 5055 cubic feet per second )

; >

(cf s)|was calculated f or- the 500-year. flood. Estimated velo-
cities ranged from six to 9.5. feet per second. Depths of flow
ranged f rom two to seven feet. The results of this analysis'

ishow that the 500-year. flood of Camp Creek would ~ approach no
1

closer than 2400 feet to the Collins Ranch site. :
, ,

-B.4.2.2~ Probable Maximum Floo'd
q

^
The' use of the Probable Naximum Flood. as the design

flood event to achieve long-term control of uranium ' tallings- '

is -not' clear-cut. The EPA has proposed standards requiring
i1 that control. of tailings f rom uranium milling must ' be ef f ec-

tive for 1000 years (to the extent reasonably achievable) and,,

! - in ~ any ' case, for at least .200 years. The standard design
approach is to determine the magnitude and potential impacts 1
resulting f rom a PMP event. If a PHP design is not practical,
then alternate design events or solutions are assessed.

-

|, In the, case of the Collins Ranch relocation design, it
L was determined that due to the single small drainage area
; aboverthe site, drainage ditches could.be practically designed

,

L to protect the embankment f rom PMP flows. If a PMP were to<

) occur, runoff' from the embankment would flow to drainage
_ ;

ditches located south and west of the embankment and be ;

directed to the natural drainage patterns southwest of the
site.

p j

B.4.3 GEOMORPHIC CONSIDERATIONS
,

Camp Creek is deeply incised into joint or fault systems in
basaltic bedrock up to about one mile northwest of the Collins Ranch
site, and its position appears to be firmly fixed up to that point.
South. of. there, the creek flows in a 0.25 to 0.50 mile wide channel +

2800 to 4000 feet west of the site, and from 40 to 60 feet below the
base of the proposed embankment. It has a braided channel morphology
typical of a bedload stream. Streams of this type are common on
-alluvial fan deposits. They are generally subject to rapid shifts,
bank sediments are easily eroded, and evulsion is a common occurrence.
The morphology of Camp Creek indicates a channel of relatively low
stability, subject to unpredictable shif ts. However, since the channel
is fixed in bedrock up to one mile northwest of the site, it could not

i

threaten the stability of the site area without eroding a fairly abrupt '

eastward bend through the alluvial deposit that forms the terrace
levels west and southwest of the Collins Ranch site.

;
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It has also been determined that there is no ' potential for the i
l- formation of mudslides in the site area due to the absence ofE susceptible materials, such as. tuffuteaous sediments, alluvial fan

deposits, or unconsolidated alluvium. Even though minor rockfalls or
small landslides ~ may occur on the steep slopes that flank Camp Creek

| and Augur Creek upstream of the site, the volumes of material that
'

could be involved are small and could not af f ect drainage dire:tions,
or result in the formation of temporary natural dams or catastrophic |'

floods.- These addittor,a1 geomorphic data are contained in Appendix C
of the final DSCR for Collins Ranch (DOE, 1985).

At the present time, the creek appears to be following a pattern
of continuous downcutting toward the west. The potential for a
significant eastward shift through the previously mentioned terrace .

-levels resulting in a potential erosion problem at the Collins Ranch ,

site is very low (SHB, 1985).

Branching gully systems currently inf ringe on the site area f rom
all sides. The embankment are itself is a large swale formed by a
branching gully system. The main gully in this system ranges from two
to four f eet deep and is fed by branching gullies that drain the entire
site. The system bends southward - at the boundary of the site and
drains to Camp Creek.

The proposed embankment design will fill the major gully
infringing on the site area om the west and will eliminate the
potential for headcutting of & s gully system into the stabilized
tailings. The placement of rock erosion protection material over the
embankment and in the drainage ditches wi11 further reduce the
potential for erosion of the tailings cover system. Details are

'

provided in ' Calculations, Final Design for Construction," available
f rom the UMTRA Project Of fice. Albuquerque, New Mexico. The Collins
Ranch site drainage characteristics are shown in Figure 8.4.1.

.
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C.1 INTRODUCTION !

l
The Uranium Nill lailings Radiation Control Act of 1978 (PL95-604) gave i

i the responsibility of developing standards f or remedial actions to the U.S.
,

Environniental Protection Agency (EPA). Section 108 of PL95-604 states that
the U.S. Department of Energy (DOE) shall * select and perf orm remedial actlonss

at designated processing sites and disposal sites in accordance with the
general standards'' prescribed by the-EPA. The EPA standards state:

"Section 108 of the Act requires the Secretary of Energy to select and
perform remedial actions with the concurrence of the Nuclear Regula-
tory Commission and the full participation of any State that pays part i

of the cost, and in consultation, as appropriate, with affected Indian
,

Tribes and the Secretary of the Interior. These parties, in their ree '

spective roles under Section 108, are referred to hereaf ter as 'the
|implementing agencies.' '

The implementing agencies shall establish methods and procedures to
provide ' reasonable assurance' that the provisions of Subparts A and
B are satisfied. This should be done primarily through use of ana-
lytical models, in the case of Subpart A, and for Subpart B through
measurements performed within the accuracy of currently available

,types of field and sampling procedures. These methods and procedures l

may be varied to suit conditions at specific sites." '

lSubpart B consists of the standards for the. cleanup of land and -build- :ings. The standards applicable to the project are:
|

' Remedial actions shall be conducted so as to provide reasonable
assurance that, as a result of residual radioactive materials f rom
any designated processing site:

A. the concentration of Radium-226 in land averaged over any area of
100 square meters shall not exceed the background level by more-

.than --

(1) 5- picoeuries per gram (pCi/g), averaged over the first 15 I

centimeters (cm) of soil below the surface, and

(2) 15 pCi/g. averaged over 15-cm-thick layers of soil more than
15 cm below the surface,

t

B. in any occupied or habitable building --

(1) the objective of remedial action shall be, and reasonable
effort shall be made to achieve, an annual average (or
equivalent) radon decay product concentration (including
background) not to exceed 0.02 working level (WL). In any
case, the radon decay product concentration (including
background) shall not exceed 0.03 WL, and

(2) the level of gamma radiation shall not exceed the background
level by more than 20 microrcentgens per hour (microR/h)."

|
'
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b

In addition to' the EPA standards for buildings, removable surf ace alpha
contamination shall not exceed 1000 di$ integrations per minute per 100 square
centimeters (dpm/100 cm2), ?.and total non-removable alpha contamination shallnot exceed 5000 dpm/100 cm This limit will ensure that potential airborne
radionuclide concentrations will not exceed 10 CFR 20 Appendix B standards and
that physical contact with the surfaces by occupants of the structures will
not . result in a measurable radiation exposure.

As indicated eLrlier, the standards suggest that the inplementing agencies
determine what methods and . procedures will be used to provide ' reasonable
assurance" that the standards are met. Reasonable assurance implies that a
site-specific analysis is appropriate where the cost of demonstrating compli-
ante with the standards is to be weighed against the health risks or other,.

impacts associated with leaving areas which slightly exceed the standards.
,

The sections which follow ' provide the proc edures used at the Lakeview
site, Consideration was given to the time required to collect samples and

. perform the analyses.

|
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C.2 BASIS FOR RADIOLOGICAL SURVEY STRAl[GY

The Lakeview site consisted of a tailings pile, raf finate ponds, windblown
areas, and small areas of contamination it the mill yard that were missed ;during previous remedial action activities. Excavation to remove the tailings i

and off-pile contaminated material . f rom the disturbed site areas required iremoval of soil to a depth of several feet below grade. Most of the disturbed :
site areas were restored .to a grade that will control the drainage. The fill imaterial. was uncontaminated and will minimize the potential health ef f ects due
to slight residual contamination.

1

Clean fill may not be required in some of the excavated a rea s, and
residual contamination may remain exposed at the surface. In those areas
where backfill af ter excavation is not required, it is highly desirable that
the residual contamination will not exceed the 5.0 pCi/g limit when averaged
over an area equivalent to the size of a house (one hundred square meters, or

.

|
approximately 1100 square feet) [ ). :

Any occupied or habitable building has been decontaminated as needed, and
surveyed [ ] to [ ) ensure that the standard is met. For the Lakeview site, i

,

there were nine buildings in use on the site, with only-one requiring limited '

decontamination. No-structures were demolished.

1
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! C.3 REMEDIAL ACTION RADIOLOGICAL SURVEY PLAN

Radiological surveys are performed for three purposes: site characteriza- !

tion, excavation control, and final radiological verification. Site charac-
terization surveys (or pre-remedial action surveys) are performed to identify
the volume of material that exceeds the standard. The results are used for
planning and . engineering design. Excavation control monitoring is perf ormed
as the work is being done to guide and control the amount of contaminated
material removed. Finally, when excavation control monitoring results
indicate that there is a high probability that the area meets the standards, a,

final radiological survey is carefully performed and the results documented.

C.3.1 S11E CHARACTER 12A110N SURVEYS

Radiological surveys were perf ormed by Bendix Field Engineering
Corporation (BTEC) to identify the subsurface boundary of the tailings
pile to be excavated as well as the depth and area of the raf finate
pond and windblown contaminated materials on adjacent land, Subsurface
evaluations were performed using gamma well logging techniques and by
analy71ng cores f rom boreholes. In general, these measurements were
made on a 200-foot grid. Additional measurements were performed in
areas of radiological interest. The grid points were identified by a
land survey tied to a state plane survey point and all recordable data
were located by these coordinates.

Radiological surveys were performed by BFEC [ ] inside the build-
ings to determine gamma exposure rates and the levels and extent of
surface contamination. [] The sample preparation room of the former
laboratory building was identified as having a need for limited
contamination.

C.3.2 EXCAVATION CONTROL MONITORING

The purpose of excavation control monitoring is to guide excava-
tion through the use of real-time radiological measurements. it is
designed to ensure that the 5.0 pCi/g (surf ace) and 15.0 pCi/g (sub-
surface) standards are met. In addition, it minimizes the possibility
that material meeting the standards is also excavated. Properly
performed excavation control monitoring simultaneously ensures that
neither under-excavation nor over-excavation occurs.

Excavation was m;atored by qualified technicians relying prin-
cipally on gamma field measurements employing hand-held instruments
such as gamma-scintillation detectors. This technique was used where
measurements were not seriously impaired by interference from nearby
tailings deposits. In areas where significant interference exists,
alternate monitoring techniques were used. These techniques [] in-
cluded use of a shielded probe gamma-scintillation instrument (operated
in a gross count mode or in a delta mode) or the immediate counting of
soil samples, in all cases, these techniques were routinely calibrated
by comparison of the field measurements to soil samples analyzed in the

C-5
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i laboratory and reported on a fully equilibrated dry-weight basis.
Because the standards are based upon average areas of 100 m2, the
excavation control rnonit oring was performed on areas of this scharacteristic size as well. *

Elevated gamma-ray radiation fields [ ] precluded exclusive use of [in situ monitoring devices to estimate the surface radionuclide,

L concentrations in soil on or imediately adjacent to the Lakeview
pile. When in situ measurements c0uld not be performed, the suggested<

,

1 method .for analysis was to take individual or composite samples of
f~ soil, seal by canning, and imediately count the sample by gamma-ray'

spec t romet ry. Errors associated with this approach were reduced by
i taking several samples 30 days prior to starting work -to determine -

calibration factors. These samples were counted, dried, pulverized,
and screened with recanning for subsequent analysis. They will be
counted later af ter the radon-222 (Rn-222) daughters reach equilib- ,

rium. Analyses of these preparcd samples can then be compared to
standards. Several samples were collected weekly during the remedial
action and analyzed to provide a measure of the variation of the
calibration factor. Site-specific procedures were issued by the RAC >

prior to the start of constructlon. [ ]

I C.3.3 BUILDING DECONTAMINATION CONTROL MONIl0 RING

In areas of known contamination, as determined by the site charac-
',

terization surveys, measurements were performed af ter each decontamina-
tion effort to assess the effectiveness of the effort. For potentially
contaminated areas, measurements were made at a minimum of either 100
percent of ' the area or at approximately .30 locations of surf ace areas
of less than 500 square feet. In addition, biased measurements were,

"

made in previously contaminated areas or other areas having a high
probability of being contaminated. Areas possibly requiring decon-
tamination included the storage room (former sample preparation room) at
the northwest corner of the laboratory building and the basement and
crawl space of the Precision Pine Lumber Company of fice building. The
highest total alpha measurement in the laboratory storage room was 3000
dpm/100 cm2 on the floor, and the highest total al,pha measurement in.
the office building crawl space was 900 dpm/100 cmc on the filter of
the telephone center. No removable alpha measurements indicated

2readings above 100 dpm/100 cm ; however, these areas warranted
.further investigation and possible decontamination, particularly in the
of fice building basement because of elevated radon concentrations on
the order of 8.0 picocuries per liter (pCi/1). -

The previous decontamination in the mill building appears to have
been successful. The weathered cement support pads used for pillars
indicated the highest total alpha levels of up to 1200 dpm/100 cm2.
however, no removable alpha measurements were above 100 dpm/100 cmb
and confirmatory removable alpha measurements should be made. '

A limited amount of demolition work was required, involving the
small pump house at the northwest corner of the tailings pile and some
weirs in the vicinity of the evaporation ponds.

C-6
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C.3.4 FINAL RADIOLOGICAL VERIFICATION SURVEY FOR LAND

1he final radiological survey employed a single sampling strategy
regardless of the potential for f uture development. The area to be
surveyed was divided by 10-f oot grids. Eleven contiguous 10-by-10-f oot
grid blocks (approximately 100 square meters total) were declared a
unit parcel. Where there was a reason for suspecting a radiologically
elevated area, the unit parcel was selected to include the contaminated
region, thus maximizing the measured average concentration of Ra-226.
A composite sample for each unit parcel was constructed by taking 15 cm
deep samples of approximately equal mass at each grid point (19 to 24
samples, depending on the shape of the unit parcel). This sample was,

'

prepared and analyzed for Ra-226 content. Further excavation some-
times .was required until analytical results of less than or equal to!

5.0 (surface) or 15.0 (subsurface) pCi/g above natural background
qualified the unit parcel as decontaminated property. Analytical error
limits for measurements must be better than plus or minus 30 percent,
at the 95 percent confidence level.

If an area to be surveyed was less than that specified above, a
minimum of ten,15 cm deep samples were used to make up the composite
sample.

Samples taken in the field for analysis were prepared and
analyzed. When convenient, this was done prior to backfilling. When
the property was to be backfillea prior to receiving the final analyti-
cal results, a quick field method (that provides a high degree of
assurance that the property meets standards) was developed and
applied. The samples were prepared for laboratory analysis by
gamma-ray spectrometry,

i

C.3.5 FINAL RADIOLOGICAL VERIFICATION SURVEY FOR BUILDINGS

Gamma surveys were conducted using an instrument capable of
detecting 2.0 microR/h above background. Buildings were scanned while
holding the instrument at three feet above the floor. Maximum, minimum,
and average exposure rates were recorded for each room of the build-
ings. All areas where the exposure rates exceed 20 microR/h above
background were noted.

Alpha detection instruments were used to monitor surface
contamination. A grid system was constructed for each room of a

Istructure which had been decontaminated. The grid size was adjusted
such that a minimum of 30 grid points were defined by using grid lines
not more than 30 feet nor less than three feet apart. Measurements
were made at each grid point and other areas of special radiological
interest such as floor drains or areas that were the most highly
contaminated. Contamination was averaged over a 10 square foot area
and compared with the allowable limits, as provided in Section C.1. In i

cases where the tctal contamination was greater than the limits for
removal, measurements for assessing the removable contamination levels
were made.

!
1:
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C.4 DA1A AND SAMPLE MANAGEMENT

During the cleanup opera t ions , the Remedial Action Contractor collected
Idata to support excavation control.

Data used in declaring an area adequatelydecontaminated was documented in a format approved by the Uranium HillTailings Remedial Action (UMTRA) Project Office.

Site characterization survey data, excavation control data, and the final
radiological survey data were collected using procedures and analytical methods
meeting the requirements of the UMTRA Project Quality Assurance Program Plan(DOE, 19 Bis) . All data used in describing the final radiological condition
of the site as well as other data as specified by the UMTRA Project Of fice have
b;en provided in a convenient format for input into- the UMIRA Project DataManagement-System.

Data generated in the remedial action will be presented in
a report documenting the final radiological condition of the property.

,

I
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C.5 CERTIFICATION j

!
\

Certification is- a p'rofessional judgment by an independent party that the '

remedial action has been completed according to the site-specific Reniedial- i

~

Action Plan and meets the applicable standards. "

During the remedial action operations, the Remedial - Action Contractor made 1,
available to appropriate state agencies, Federal agencies, or UMTRA Project- .designated -cont ractors data related to the cleanup. In addition, samples e

collected during the cleanup operations may be split f or analyses by these '

agencies : to allow comoarison of analytical results. These data, along with- I

any additional' data collected at the discretion of the' certifying agent, will ito used in the final certification report. T
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D.1 HEALTH AND SAFETY STANDARDS I

,

0.1.1 APPLICABLE REGULATIONS
,

|
The Remedial Action Contractor (RAC) shall comply with all applic- |

able Federal and state health and saf ety regulations and requirements !
including, but not limited to, those established pursuant to the Occu-
potional Safety and Health Act (OSHA). Special attention should be
given to the following OSHA and other Federal regulations. I

o - 29 CFR Part 1910. " Occupational Saf ety and Health Standards." !
1

o 29 CFR Part 1926 " Safety and Health Regulations for Construc- i

tion." <

o 49 CFR Pa rts 172-174, " DOT Transportation of Hazardous !

Materials.*

o 10 CFR Part 20 " Standards for Protection Against Radiation"
(as cited in this plan). ;

o DOE Orders, as cited in this plan. 1

0.1.2 STANDARDS q

The RAC shall comply with the radiation exposure standards in
Tables D.1.1 and D.1.2, unless state regulations take precedence. In
all cases, exposures to workers and members of the public shall be as
low as reasonably achievable.

,

i
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Table D.1.1 Exposure of individuals and population
groups in uncontrolled areas

|

Annual dose equivalent or dose commitment (rem)a f
i *

e t

d- !

Based on dose to Based on average ' dose to
points of neximum a suitable sample of |. Type ~of exposure probable exposure the exposed population t

j
- Whole body, gonads, ;or bone marrow 0.5- 0.17

Other organs 1.5 0.5 '

aln keeping .with U.S. Department of Energy's policy on lowest practicable !
.

exposures, exposure to the public shall be limited to as small a f raction of
the respective annual dese limits as is reasonably achievable. Dose commitment
is defined as the . dose equivalent (rem) received by specific organs during a

[

,

period of one calendar year- that was the. result of the uptake of radionuclides <

by a person exposed (from DOE Order 5480.1).

,
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Table D.1.? Occupationa1' radiation exposure standards
,

1

'

Dose equivalent ;

(dose or dose
Type of exposure Exposure period conrnitmenta rem)

,

,

Whole body, head and

trunk, gonads lens of Year 5
the eye , red bone Calendar quarter 3
marrow, active bloed-
forming organs

Unlimited areas of the
skin (except hands and Yet, r 15 |

f orearms), other organs, Calendar quarter 5 I
tissues, and organ systems
(except bone) ]

Bone Year 30
Calendar quarter 10

Torearms Year 30
,

Calendar quarter 10

Hands Year 75
,

Caleadar quarter 25
.

;

aTo meet the dose commitment standards, operations must be conducted in such
a manner that it would be unlikely that an individual would assimilate in a
critical organ, by inhalation, ingestion, or absorption, a quantity of a
radionuclide or a mixture of radionuclides that would commit the individual
to. an organ dose that exceeds the linits specified in the above table. Dose |
commitment is defined as the dose equivalent (rem) received by specific
organs during a period of one calendar year that was the result of uptakes i

of radionuclides by a person occupationally exposed (from DOE Order 5480.1). '

bA beta exposure below a maximum energy of 700 kilo-electron volts (kev)
will not. penetrate to the lens of the eye; therefore, the applicable limit '

for these energies would be that for the skin (15 rem / year).

P
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D.2 PROGRAM REQUIREMENTS |

D.2.1 ORGAN 12AT10N AND staff!NG i

The RAC shall have, on the site, a qualified person responsible
for the health and safety of the workers and public. This person ;

must be provided with properly trained staf f and adequate equipment to
ensure that the work is done saf ely. The equipment, number of staff j
members , and staff member qualifications shall be conynensurate with '

the scope of construction activities.

The person responsible for health and safety must have adequate
access to higher management, independent of construction operations ,

management, to ensure that health and safety concerns are considered, l

D.2.2 -OPERATING PROCEDURES

Operating procedures were developed and documented for all activi-
ties where there was significant health or safety risk and for activi- ,

ties necessary to quantitatively assess radiological or industrial 2

hygiene ha za rds . Examples are dosimeter issuance and control, cir I

sampling and analysis, and control of personnel access.
;

0.2.3 WORKER TRAINING

A fora,a1 training program, including a discussion of the biologi-
cal effects from exposure to radiation, was provided to all site
workers. The program was of suf ficient duration to include discussions

of industrial and radiological safety procedures, emergency procedures,
and instructions concerning prenatal radiation exposure. Practical
demonstrations were _given, when approptiate. Each worker passed a
written or oral examination with the results documented. The
instructor had available for distribution literature on the biological
effects of radiation. The instructor also provided each worker with
the information contained in U.S. Nuclear Regulatory Commission (NRC)
Regulatory Guide 8.13, ' Instruction Concerning Prenatal Radiation
Exposure." Initial training sessions required approximately two
hours. Subsequent training sessions were scheduled at a frequency that
ensured continuous health and safety protection for the workers.

D.2.4 RECORDS AND REPORTING REQUIREMENTS

The RAC must notify the manager of the Uranium Hill Tailings
Remedial Action (UMTRA) Pro.iect and the Environment, Saf ety, and Health
Division of any fatality or serious accident as required by DOE []
Order 5484.1, " Environmental Protection Safety, Health Protection
Information Reporting Requirements." Fatal accidents would be inves-
tigated by the state, Federal, or local of fice having environmental,
hecith, and saf ety responsibilities. No f atal accidents have occurred
to date.

D-5
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A work-related radiation exposure history has been maintained as
required. New employees completed a radiation exposure history form,
and results of bioassays _ taken at termination shall be obtained from
the last employer where exposure to radiation occurred. If previous
bioassay inf onnation is not available, consideration was given to ,

providing a whole-body count or other appropriate bioassay prior to
permitting the employee to do radiation-related work.

The ~ RAC was responsible for posting the OSHA applicability and
employee reporting instructions, DOE form F-5480.1. The RAC was also
responsible for recording and reporting illnesses and injuries in
accordance with OSHA requiren.cnts. Copies of these reports shall be
forwarded to the UMTRA Project Manager. Recordable occupational
accidents and illnesses are those defined in the Occupational Safety
and Heeith Act of 1970, and set forth by the Occupational Safety and
Health Administration in 29 CFR Part 1904.12(c), (d), (e), (f), and
applicable part of 1904.12(g).

The RAC has been responsible for maintaining records of employee
exposures to radioactive or toxic materials or other harmful physical
agents. U.S. Department of Energy Form 5484.8, * Termination Occupation
Exposure Report," was forwarded to the Contracting Of ficer's Representa-
tive (COR) within 30 days of termination of employment, or within 30
days of the determinatibn of exposure, in accordance with Annex A of
DOE Order AL-5484.1, Forms 5484.6, " Annual Sunrna ry of Whole Body
Exposures to Ionizing Radiation,* and 5484.7, * Summa ry of Exposure
Resulting in the Internal Body Depositions of Radioactive Materials for-
CY__,' were forwarded to the COR by March 15 of each year for the pre-
ceding calendar year, in accordance with Annex A of DOE Order AL-5484.1.

' In addition, all radiation exposure records or a copy of all radiation
exposure records have been transferred to DOE upon employee termination
or completion of the contract.

The RAC has notified the UMTRA Project Manager of any unusual
occurrence. An " unusual occurrence' is any unusual or unplanned event
having programmatic significance such that it adversely affects or
potentially affects the integrity of the site or the performance,
reliability, or safety of the UMTRA Proj ec t . Examples of unusual
occurrences are:

o Overflow of an evaporation pond,

o Tailings release into a stream or river.
.,

o Tailings release beyond the site boundary.

o Tailings spill associated with a trucking accident.

o Any major fire or explosion on the site.

o Site flooding.
"
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o Breach of access by unauthorized personnel,

o Acts of vandalism or major theft occurring at the site.s

[ o . Any occurrence which could adversely af f ect the environment or
the health and safety of the popubce.

The RAC shall submit DOE Form 5484.3, ' Supplementary Record of
Occupational' Injury / Illness,' 5484.5, " Property Dama g e , '' or Sf91-A,
" Investigation keport of Motor Vehicle Accident," to the UMTRA project

i. Manager and the DOE Environment, Safety, and Health Division f or each
property damage incident involving more than $1000 government loss and
for each motor vehicle accident involving more than $250 government
loss.

A central file of all enforcement inspections and reports, along
with violations and abatement actions, is maintained by the RAC for
inspection by the DOE.

A central file is maintained by the COR and by contractors of
formal employee health and safety complaints and their disposition.
Upon request, these shall be made available f or inspection by af f ected
employees or their authorized representatives.

D 2.5 COMPLAINTS

Employees are encouraged to report to the contractor, either
directly or through their authorized employee representative, any condi-
tions or practices which they consider detrimental to their health or
safety, or which they believe are in violation of applicable health and
safety standards. Such complaints may be made orally or in writing.

Any employee or representative of employees who believes that a
condition or practice threatens physical harm or violates health or
safety standards may request an inspection by filing a complaint
directly with the local agency having health and safety responsibility.

Any employee or authorized representative of employees who
believes that an iminent danger exists that threatens death or serious
physical harm is encouraged to bring this matter to the imediate
attention of the appropriate contractor, supervisor, or designated
of ficial for resolution. In the event of inadequate corrective action,

the employee and/or authorized representative may also contact the !
'local agency having jurisdiction and/or the ( ) UMTRA Project Office in

Albuquerque (by telephone) and set forth with reasonable particularity
the basis for the request for an imediate inspection. ,

!

The DOE, upon receipt of a complaint of inaction concerning j
alleged iminent danger, or upon receipt of notice of iminent danger,
will imediately ascertain whether there is a reasonable basis for the !

allegation. If it appears to have merit, the DOE will dispatch an |
!
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inspector to. the workplace involved. When an 'immediate ' inspection
cannot 'be made, the DOE _ will contact the cont ractor immediately, JgaIner

,

-

the pertinent details concerning the situation, and if necessary, have
af f ected employees removed f rom the danger area. The DOE will deter-

-

{i ' mine what steps, if any, the contractor intends to initiate in order '

to eliminate the danger, lhe DOE will ' conduct appropriate f ollow-up-
activities.

DI2.6 POSTING

'Each contractor has posted DOE Form F-5480.1, " Occupational Safety-
and Health. Protection," a poster outlining contractor responsibilities #

'

' to. provide saf ety and health protection. Each contractor [ ] also has
available in the workplace 00E form EV-628, "OccupationalESafety and

.

Health Complaint," a form to be used in reporting violations. '

The. f orms required to be posted by this part are posted- in a
sufficient number of places to permit employees working in, or
f requenting any portion of, the workplace to observe a copy on the way
to or f rom their workplace.

D.2.7 INTERNAL AUDIT PROGRAM
<

-An internal' audit-committee' made up of the RAC's Health'and Safety
Manager, and others as appropriate, was. established to periodically

' review the -health and safety operations and safety-related procedures.
-A documented report of this review, recommendations, and follow-up
actions shall be maintained by the RAC and made available for review by'
DOE.

;

D.2.8 . RESTRICTIONS ~

.No workers under age 18 shall be employed in or allowed to enter ;
controlled areas where they could receive doses of radiation in amounts

1: exceeding one-tenth the standards specified in Table 0.1.2.

All women working in jobs involving possible radiation exposure
shall be advised of the National Commission on Radiological Protection
Report 39 recommendation [] to minimize exposure to embryos and'

'

fetuses. All () women . workers shall be advised' of the biological ,

risks to embryos and fetuses exposed to the various expected levels of
ionizing radiation and shall be made aware that specific ef forts and
attention should be taken to keep radiation exposure of an embryo or
fetus to the very lowest practicable level [ ).

- Administrative limits shall be used to assure that workers do not i
exceert the quarterly or annual limits specified in Table 0.1.2. Workers
.whose exposure levels have exceeded administrative limits or stand-

, ards shall be placed on work restriction until the end of the period of
concern.

D-8
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!. . -D.2.9 00ALITY ASSURANCE

I Field radiological measurements, sample collections, and sample
analyses. were performed using procedures -and methods meeting the

p requirements of the UMTRA Project Quality Assurance Program Plan (DOE,
1986). . 0uality ' assurance procedures and record keeping methods were
-submitted to _the [ ] UNTRA Projec t Office for approval prior to
.beginning remedial actions.

;

Proof of calibration must be available for all laboratory radio-
;

tion detection instrumentation; and field instruments must be calibrated
a minimum- of once each year, or more f requently if recommended by the
manufacturer.- Prior to each work shift, proper response of field
instruments was ensured using check sources.

Appropriate training must be completed and documented for all |

personnel involved -in sample collection or operation of radiation
detection instruments. All records of calibration, training, sample
collections,. field measurements, and laboratory analyses have been
naintained in a clear and concise . manner. Records were checked- for
accuracy and made available for. auditor inspection at any time during i

the remedial action. |

The [ ] UMTRA Project Office and/or the TAC has conducted periodic
surveys during the remedial action to ensure compliance with the UNTRA
Project Quality Assurance Program Plan.

I
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D.3' CONTAMINATION MONITORING AND CONTROL-

.,.,

,- ,

D.3.1- CONTROLLED AREAS
o . . . .

t Controlled areas have been established to protect the workers and
the general public f rem unnecessary radiation exposure, and to prevent
'the: spread of radioactive contamination. Controlled areas include. but i
are rot limited to. any work areas in which: ;

o - 10 millicuries . (mC1) or more of contamination exist- in the *

area, based on Ra-22t> concentrations as determined by the
initial radiological assessment.

o The estimated external gamma dose to any individual in that
.

*work area exceeds 500 millirems (mrem /yr).

o Airborne concentrations of- radionuclides exceed quantities
provided in DOE Order 5480.lA,-Attachment II.

.i.

o Transferable surface contamination exceeds 600 disintegrations .)
per minute per 100 square centimeters f.dpm/100 cm2),

Access to these areas has been controlled for people, vehicles,
and. equipment by fencing the area or using other methods to prevent '

inadvertent exposure to contaminated material.

Smoking, drinking, and eating are prohibited in controlled areas. .

Controlled. areas .are conspicuously marked at points of potential
at. cess with a sign or. signs bearing the radiation' caution symbol and
the words

CAUTION
RADI0 ACTIVE MATERIAL

All other applicable posting and labeling requirements set forth
in 10 CFR Part 20 must be followed.

D.3.2 ACCESS CONTROL

An access control point has been established and operational-
. during all normal periods of ingress or egress. The access control

'

point is the only point at which personnel or equipment may enter. or
. leave the' controlled areas of the site. [] Personnel atid equipment i

entering or leaving the controlled areas have been controlled by the
n technician occupying the access control point, under the direction of

? the site health physicist. Restrictions to be exercised at the access
control point are described in the following text.

| D-l i
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:A log of: personnel and equipment entering'and leaving the site was
maintained at the access control point. The access control log func-

tions as a checklist at the end of each work _ shif t to ensure that all
' i

'

contractor personnel. are out of the controlled area before closing the
~

access control point.

< A -log of personnel dosimeters assigned to contractor personnel at
the site was maintained by the technician. Dosimeters were distributed
to contractor -personnel at the beginning of each work shif t and col-
1ected at the end of each work shif t. The technician previded general
instructions and precautions to personnel and notify them of any.

. changes in work restrictions which may cccur as radiological, monitoring
,

data are-collected.
i

'

Reference files have been maintained at the site and contain the ifollowing information and documents:

o Records of attendance at orientation and training sessions
conducted by the health physics staff.

o Records of bioassay- samples submitted by the employee and
analytical results from the samples,

o Records of dosimeters provided to the employee, and exposure
accumulations as indicated by reports from the dosimeter
service.

'

In addition to maintaining complete and current records as speci-
- fied in Section . D.3.2, the technician occupying 'the access control
point- ensured that contractor personnel are provided the ' appropriate
protective. clothing for the conditions present in the work environ-
ment. Protective clothing requirements were determined by the site
health physicist based upon results of instrument surveys and sample
analyses perf ormed in the work environment. Aoditional guidelines for
clothing requirements are provided in Section D.3.6.

Per>onnel were required to remove protective work clothing, such
as coveralls and boot covers, before -leaving the controlled area. The ,

technician or workers then surveyed their clothing and exposed skin '

surf aces for contamination using instrumentation and methods described.
in Section D.3.3. Persons with detectable surface contamination had to
undergo decontamination procedures as described in Section D.3.3 and be
resurveyed before leaving the controlled area.

Equipmert that was in contact with contaminated material was
surveyed at the access control point before leaving the controlled
area. Equipment exteriors were monitored for removable and fixed
contamination, and were evaluated in accordance with procedures and
limits described in Section D.3.4. Heavy equipment which was found to
be contaminated was detoured to the decontamination pad, washed tiy
contractor personnel, and re-surveyed by the access control technician.

D-12
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0,3.3 PERSONNEL ~CONlAHINAlION MONITORING;

Protective clothing was removed at the access control point [ ] to
minimize potential surf ace tontbmination detected during alpha f risking *

surveys' Any personnel contamination detected [] was removed to.

prevent dispersion of radioactive material to. uncontrolled areas and to
minimize exposure to subcontractor personnel. Employees leaving the
controlled area were monitored before leaving at the access control
point. Procedures for monitoring personnel and removing surface
contamination are provided in the following text.

Instrumentation

Alpha scintillation detectors were used for personnel monitoring.
The detector was connected to a ratemeter/ scaler which has an audible
and visual alarn', with adjustable setting. An instrument with no alarm
could have been used if it had a speaker over which the count _ rate
could be_ heard.- A portable counter was not required since monitoring
was done at the entrance of the access control point, and AC power was
available. A cable at least six f eet ' long was used to connect the
detector to the counter so the motions of the surveyor were not
restricted. -

Monitoring method

Due to the delicate nature of survey instruments and the impor-
tance of monitoring, the technician assured that personnel were
- properly trained prior to monitoring themselves. Standard procedures
for alpha frisking were followed.

.

Tools and equipment carried off the site were also surveyed
according to recommendations in American National Standards Institute
N13.12 " Control of Radioactive Surface Contamination on Materials,
Equipment, and Facilities to be Released for Uncontrolled Use."

Personnel monitoring procedures

In order to maintain personnel exposure to radiation at levels
as low as reasonably achievable, the goal of personnel monitoring was
to detect and remove all contamination. Thus, the preferred level was
no detectable radioactivity above background. Any levels of activity-
detected during the survey which were noticeably above normally fluc-
tuating background were considered an indication 'of the presence of
radioactive contamination. To ensure accurate measurements, a monitor
must be able to reliably detect a minimum of 500 dpm/100 cm2 total
activity.

[ ] Most cases of personnel contamination involved loose surf ace
contamination on protective clothing or skin. If clothes were con-
taminated, the preferred procedure was to remove them, monitor the skin
under the af fected area, and supply clean clothes for the employee.
The contaminated articles were then washed in the laundry area.
Clothing was returned to the employee af ter decontamination.

D-13
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In the event of surface' contamination detected on skin, the
contaminated area was washed and monitored again. If decontamination-
procedures were not effective, the site health physicist was consulted.

D.3.4 EQUIPMENT MON 110 RING

, As vehicles and equipment were used in the controlled area, radio-
active neterial tended to accumulate on all surfaces in contact with
the .conteminated material. Instrument surveys and decontamination t

procedures ' ensured that radioactive materials are not transported to
uncontrolled areas. The following instructions applied to vehicles and

|
,

equipment leaving the controlled area.m

Instrumentation
.

Two instrument sets were required for equipment monitoring. A -

7portable instrument was necessary for field monitoring, and . a swipe i
counter was used for areas where background radiation levels are high '

enough to interfere with field monitor readings. The following 4

characteristics were required -for the two types of instruments: '

Field monitor:

o Hand-held pancake G-M tube, proportional counter detector, or
alpha scintillator.

o Large detector area,

Thin detector window capable of detecting three milli-electrono
volts (MeV)-or greater alpha energies.

o Detector window protected f rom puncture- by wire screen.

o Battery-powered ratemeter/ scaler. '

r

o Speaker attached for audible indication of radia tion levels
detected,

o Meter display for exact indication of radiation levels in counts
per minute (CPM).

1

Swipe. counter:
i

o Slide tray to accept two-inch diameter samples,

o Alpha scintillation detector.
,

Adjustable timer for counting circuit from about five seconds too

one minute, to a maximum of one hour.

D-14
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Monitorino methods '

The ' health . physics technician monitored equipment and vehicles
,

Tshich were' in contact with the contaminated material before allowing
'them to leave the controlled area.s ,

Vehicles and heavy equipment were driven to the decontamination !
pad . for monitoring _ and cleaning, if necessary. All vehicles were
cleaned ' to remove all visible soil prior = to leaving a . contaminated
site. The following criteria were then applied,

o For vehicles potentially in ' contact 'with materiel having
radium-226 '(Ra-226) concentrations of 200 picoeuries per - gram
.(pCi/g) or greater, the tires (and cab interior, if potentially
' contaminated) was monitored and decontaminated to meet the

3 ',r'

limits described below. Appropriate spot checks were made of
other potentially contaminated truck surfaces.

o for vehicles potentially in contact with material having Ra-226
concentrations less than 200 pCi/g, the tires and cab interior
were. periodically monitored to meet the limits described
below. If' contamination in excess of the limits was found, the
guidelines in the preceding paragraph were used.

: Background radiation could cause such high instrument readings
that instrument surveys of vehicles were not feasible. -When instrument ,

'surveys were inadequate, swipe surveys were performed as an alterna-
tive. Results of swipe surveys were recorded in the Removcble Con-
.tamination Log, in' units of'dpm/100 cm2,

Vehicle- surf aces which exceeded the limits below were washed on |
the decontamination pad, and additional swipe samples collected and
counted. [] |

Contamination limits

Release criteria for vehicles and equipment leaving the controlled
area were:

o .3300 dpm/100 cm2 total activity, as detected by the instrument
survey.

2o 600 dpm/100 cm dpm per 100 sq cm, as indicated by swipe
samples.

In all cases, an extensive ef fort was made to reduce contamination
to levels as low as reasonably achievable.

Decontamination procedures

In the event that equipment or vehicles required extensive decon-
tamination, they were washed using high-pressure washers or other

! decontamination methods in the decontamination area. Vehicles were
driven onto the pad for cleaning so that runof f could be contained.

I
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1 .. Proper - measures were used to protect the workers and environment i
'

.4'

Lduring decontamination. Coveralls, boot covers, gloves, and eye
protection were worn to prevent transfer of contamination to clothing,
skin [|), or eyes. Caution was exercised to ' prevent spray from<

-

splashing-back onto workers.4

'
- The equipment was monitored again for surface f.ontamination. If-

._

. contamination -was still evident on the equipment af ter two washings, >
-

- the site' health physicist was consulted for additional decontamination .g
procedures.'

The inside of a truck bed did not hav6 to meet decontamination
standards - :If visible contaminated material was brushed from the truck <

bed, the truck could return f rom an alternate site to the tailings; site
. empty or with clean f;11 if a tarp was covering the: truck bed. ?

4

0.3.5 BUILDING DECONTAMINATION AND DEM0LITION ;

Loose-or removable contamination in buildings was removed, affixed i
to the surfaces prir r to demolition, or controlled to prevent 'disper- :
sion to the environment during demolition. Decontamination was '

performed by crews supplied with adequate protective equipment (cover-
.

. alls, respirators, gloves, boots, and eye protection as necessary)
t' under the supervision of the RAC health physicist. The decontamination

- involved the following:
-

;

.o Contaminated water from washdown activities was used as a
' tailings dust suppressant or monitored and. disposed of -'in
compliance with Section 0.5.4.

,

l o Decontamination, if perf ormed - by use of nuclear grade indus-
-

trial vacuum cleaners, required strict maintenance of the [ J'
filter and proper disposal of contents and filters,

o Dosimetry and special urinalysis samples were specified. If-
asbestos had been present in buildings, monitoring would have- '

been initiated as described in Section D.4.1 of this document.
No asbestos was identified during relocation of the tailings
pile,

o Application of contamination fixants prior to demolition wasp

y done under the supervision of health physicists who specified
; . protective clothing and equipment.
y

)" o Use of cutting torches , jack hammers, or other equipment for ,

demolition of building structures would have required
'

protective equipment for personnel. Appropriate engineering -

controls would have been used to prevent dispersion of
l contaminated dust or smoke during such activities. Demolition
L of buildings for cleanup of the Lakeview site was not

necessary.
,
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LD.3.6 ' PROTECTIVE CLOTHING AND CHANGE FACILITIES

Protective clothing was. available to contractor personnel to-

minimize surface. contamination of personal clothing. Change facilities
were provided and stocked to' accommodate workers in compliance with the
following requirements.

Protective clothing rejuirements

Clothing items were' stocked at the access control point in a
" - variety of sizes to fit contractor personnel and include coveralls.

- rubber shoe covers, knee-high rubber boots, leather gloves, and cotton
gloves.

,

Additional items were stocked as considered necessary by the site
health physicist.

Coveralls , boot covers, and gloves were worn by all personnel ,

working.in areas having significant quantities.of soils or contaminated ,

material containing. 200 pCi/g or greater ' concentrations of Ra-226.
. Additional work areas having lesser amounts of contamination alse-
required use of protective clothing..and were so designated by the site
health physicist.

Use of chance facilities -

Change facilities were located at or near the access control
point. .These facilities. were-intended for use by contractor personnel
working in controlled areas who were unable to meet surf ace contami-
nation--limits when leaving through ' access control. Change facilities :!

included showers and sinks, lockers and benches, soap and towels, and
toilets.

4

Change ' facilities were supplied with [] hot and cold running
water to the sinks, . showers, and the laundry. Wastewater f rom sinks,
showers, and the laundry was collected in a sump and sampled prior to '

spraying on the tailings, or routed to an evaporation pond for
treatment and discharge, where applicable.

Workers were required to shower only if widespread contamination
was found on the skin. Localized contamination was washed of f in the
sinks. [ ] Contaminated areas were resurveyed af ter washing.

D.3.7 00SIMETRY AND BIDASSAY

The dosimetry and bioassay programs provide measurements of
personnel external and internal exposure to radiation. These programs
were conducted in the following manner.

D 3.7.1 Personnel dosimetry

Thermoluminescent dosimeters (TLDs) or film badges were
used to provide accurate measurements of personnel exposures

D-17



E '
,

c |
,

j 1~ .

1
U

to external sources of radiation during' remedial actions. All 1
,

,

n contractor personnel who worked at least 120 hours per calen-'. dar quarter in a controlled area (as defined in Section 0.3.1)
,were issued- a dosimeter. Visitors were not given. badges un-

'less it was deemed necessary by the site health physicist.

00simeters were worn by contractor personnel' while work-
ing in ' controlled areas, and returned to the technician at the
access control point at the end of each work shift. The tech-
nician properly stored the TLDs to minimize non-occupational

r

exposures due to elevated levels of background radiation.
,

Employees wore dosimeters on- the front of the- body
between the neck and waist unless directed otherwise by health
physics personnel. The same dosimeter was retained by: an

L employee for the entire quarter, _ unless deemed otherwise by'

health physics personnel.+

'

00simeters were exchanged quarterly and read. by the
.

dosimeter service which- supplied them.- The resulting data "

were reviewed, recorded, and initialed' by the site '_ health :
physicist and retained on the site until remedial. actions have

,

ceased. The site health . physicist noted any increases in
' personnel exposures above the levels usuelly expected at the
site, investigated potential causes of- elevated exposure
rates,- and, when possible, eliminated the source.

7

Whole-body ' dose equivalent rates- were maintained below
three rems / quarter and five rems /yr. Whenever ,possible,
engineering controls or work procedures were - initiated to
maintain worker exposures at levels which were as low as
reasonably achievable.

,

0.3.7.2 Bioassay

Two methods of measuring internal deposition of radio-
active materials in workers were used. Urinalysis _ provided
information concerning potential uptake of radioac tive
material by contractor personnel, and whole-body counting
provided an indication of an individual's body burden.

,

All personnel who worked at least 120 hours per calendar
,

quarter in a controlled area submitted a urine sample prior to '

beginning work on the project. An exit sample was collected-
upon termination of the individual's work activities at the
proj ec t and interim samples were collected at intervals as
required by the - health physics staff. Non-routine samples
were required whenever a situation resulted in a potential
overexposure to airborne radionuclides . Additional bioassay
was required for personnel performing jobs where exposures to
high airborne radionuclide concentrations are encountered.

|
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Typically, urine samples . were- analyzed for thorium-230
(Th-230) concentrations. Thorium-230 was , elected as the
limiting '. isotope due to its solubility, radiotoxicity. and its
presence' in tailings in concentrations comparable to those of-

Ra-226.- At .ihe discretion of the site ~ health physicist,
fg

-

.

'

-'

. additional analyses were required based on data obtained f rom:

material in specific. work areas. *

Analytical results had a lower limit of detection at 'i' "

least equal to the concentration. at which resampling was '

indicated.- Action levels (in picocuries per liter, or
- pCi/1) are provided below for thorium and radium. I

o. Th-230:
- 0.05 pCi/l - resample.
- 0.1 pC1/1 . investigate work conditions.
- 0.2 pCi/l - prohibit employee from working in

controlled areas.

.o Ra-226:
- 0.5 pCi/1_ - resample. *

W - 0.7 pCi/l --investigate work conditions.
- 1.0 pCi/l - prohibit employee from working in

. controlled areas.
?
'

Analytical reports f rom the laboratory were retained at
the : project site while remedial actions were in progriss;-
copies will be retained thereaf ter . by the U.S. Departmen'. of
Energy (00E). Reports were reviewed.by the site health. physi-
cist and results which exceeded the limit ' for resampling were
discussed with the employee-involved. The employees. initialed

~

the laboratory reports, to indicate that they had been informed
of the potential overexposure,

sWhole-body counts. were - required for contractor personnel .
who f requently exhibited excess'ive radionuclide concentrations
in the urine. Personnel whose work was confined to entson-
trolled areas due to elevated urinalysis results wert con-
sidered . by the Radiological Support Contractor for whole-body
counting upon termination of employment . at the project site.
Copies of records of whole-body counts were retained by the
[ ) UMTRA Project Of fice. ,

'D.3.8 AIR SAMPLING ;

An air sampling program was initiated during the preoperational i

phase and continued during the operational phase of the project. Radio- |

outlide concentrations in the work environment was monitored and |potential occupational health hazards were evaluated in determining the i

need for respirators and bioassay.

i.
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0.3.8.1. Air particulate sampling

Engineering controls and dust suppression techniques were
used to minimize levels of airborne particulates. Methods-

'

such as vehicle speed control and water ' spray were commonly '

,

used. However, to ensure that the work environment was not-
hazardous ~ to workers, air samples were collected and analyzed
in accordance with the following requirements.

Representative work area air particulate samples were
collected using -lapel and work area samplers in all work areas-
where excavated soils average 50 pCi/g of Ra-226 or greater.
Additional air particulate samples . were collected during the
work shif t in. the predominant downwind direction relative to
excavation activities using high ' volume samplers. At the end
of each shift, air particulate . samples were stored in con-
tainers and marked with the following information: ,

e

o Location of sample,
o Date sampled,
o Flow rate and identification number of sampler. ^

o Start time and.stop time of sample period.
.

Af ter a delay of at least 24 hours, air filters were
counted for gross alpha levels, using instrumentation des- -

cribed in Section D.3.4 for counting swipe samples. Gross
activity levels were compared to the limit for Th-230. Air
concentrations which exceeded the limit for- soluble Th-230 in
the work environment, as given in 10 CFR Part 20 (2 x 10-12- '

'microcuries per milliliter), indicated the need for additional
analyses and mandatory use of respirators by contractor per-
-sonnel,

i

. After counting, filters were stored in closed containers
'

M ' for future analyses. Samples may- be stored together, accord--

w* ing to sample location, as long as data regarding the volume:' of air sampled are retained. At the end of each quarter, the
composited filters were analyzed for concentrations of Th-230
and Ra-226 to provide precise data on radionuclide concentra-
tions in the work environment and potential levels of-internal
exposure. Results of isotopic analyses were compared to
limits provided in 10 CFR Part 20 Appendix B, Table 1, and

--

used to provide guidance on the use of respirators.

0.3.8.2 Radon daughter _ sampling

A sampling program for short-lived particulate radon
decay products was conducted in all confined work areas where
contamination may be present. The greatest potential for
elevated radon daughter concentrations (RDCs) exists in
enclosed areas such as buildings where ventilation is

,
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limited. Radon daughter samples ' were collected and evaluated
for all buildings expected to contain elevated concentrations
of . radium, radon, or radon daughters before construction ;
personnel entered such work areas. ?

If buildings were closed between work shifts, RDCs were
re-evaluated before workers were permitted to enter the
building to resume work. Additional samples were collected in
the building during the work shif t as deemed necessary by the
site health physicist.

During periods of calm winds or inversions, RDCs may ;

exceed limits = in outdoor work areas which contain very high
concentrations of Ra-226 - in the soil . Such work areas were
evaluated for RDCs on a daily basis,

o

The modified.-Kusnetz (1956) method of measuring RDCs.
was recommended as a quick and accurate procedure. Portable
instruments can be - utilized for sample collection and count-
ing. Other comparable methods could substituted at the

,

discretion'of the site health physicist.

Radon daughter concentrations were limited to 0.33
working level (WL) in the work environment. Any work a rea
which exceeded 0.33 WL averaged over the work period was
evacuated until engineering controls could- be effected. or
respi ratory - protection provided. The primary methods of
alleviating excessive RDCs in the work environment- was
increased ventilation or decreased exhalation' of radon gas
into the area. Respiratory - protection was used only when
other methods were not feasible.

D.3.8.3 Respiratory protection

The respiratory protection program was administered in
such a manner as to provide assurance that all workers were
properly protected. Personnel were determined physically fit
for wearing respirators through the use of medical history
information and. .in some cases, a medical examination. A

careful, evaluation and documentation of the use of respirators
was accomplished by knowledgeable professional personnel.

Respi rators , either cartridge types or supplied-air
types, were the last resort in attempting to provide a safe
work environment for contractor personnel. Engineering
controls such as spraying water on dry contaminated materials
were. used before relying on respi ratory protection.

'

However, when airborne particulate radionuclide concentrt.tions
reach applicable regulatory limits, respirators were used and
the following requirements met:

,

o Employees required to use respirators were instructed
in their use, and informed of the conditions under
which they were required.

D-21
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E Personnel required' to use a respirator were beardlesso'
-

'

to. ensure a good seal between the face and 'thee m ,

E respirator,

u
'

o . Each worker required to wear a respirator was quali-
tatively fit-tested for a specific type of. respirator
before being issued that.typt of respirator.

y, .o Respirators- were ' only used at the request of the site
health physicist. Respirators were 'only._ required,

'

after exhausting all measures for; alleviating the
conditions requiring respirator use. I

o Cartridge-type respirators were . issued for use in-
atmospheres containing respirable quantities of oxy-
gen,- but which are contaminated with excessive concen-

3trations of harmful substances such as radionuclides, ;
chemicals, or particulates.

Self-contained breathing apparatus (SCBAs) are required -o
in atmospheres which contain less than respirable
quantities of oxygen, high concentrations of hazardous
gases.,. or short . lived radon decay products in excess.
of the administrative or regulatory limit. No - occa-
sion arose at Lakeview requiring the use of SCBA-type
respirators.

-[]

o Respiratory protection factors. and ' respiratory program
details were taken from " Practices for Respi ratory
Protection," ANSI -288.2-1980 ( ANSI) . Further guidance
may be obtained f rom Regulatory Guide 8.15, " Accept-
able Programs for Respiratory Protection."

D.3.9 TRANSPORT OF CONTAMINATED MATERIAL

The DOE has complied with the applicable state or Federal regula-
tions regarding the transportation of contaminated material. Site-
. specific determination of the levels of radioactivity associated with
tailings and tailings-contaminated material have been made. If levels
do-not exceed 2000 pCi/g, the material does not meet the U.S. Depart- ,

ment of _Transporta tion 's definition of " Radioactive Material," and
.

| trucks are not required to be placarded.

As a minimum, all trucks or train cars hauling contaminated
material were tarped for transit. All visible contaminated material

! was removed f rom the exterior. The vehicles were monitored according
' to guidance provided in Section 0.3.4.

i
I

l
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D'4 INDUSTRIAL HAZARDS CONTROL.

J
D.4.1 NONRAD10 ACTIVE AIRBORNE MATERIAL I

Monitoring for' respirable dust and toxic gases and fumes was
required when the average eight-hour loading was expected to reach
50 percent of. the Threshold Limit Value (TLV) adopted by the American
Conference of Governmental Industrial Hygienists ( ACGIH). Representa- 4

itive samples of tailings materials were taken and a weekly composite
-

made and analyzed for lead, arsenic, selenium, quartz, and other toxic
or hazardous naterials. If _ limits were exceeded for these toxic and
hazardous - materials, and concentrations of radionuclides did not
require respiratory protection, then exposure to levels below the TLV q

werez maintained by wearing respirators approved by the National
Institute of Occupational Safety and Health (NIOSH).

'If asbestos was suspected to ht present in soils or in buildings !
to be = decontaminated, then an atbestos monitoring, protection, and j

record keeping program would have been initiated in accordance with 10
CFR Part 1910.1001. . The eight-hour time-weighted average airborne !

!concentrations of asbestos fibers to which any employee may be exposed
shall not exceed 2.0 fibers longer than five micrometers, per cubic j

centimeter of air. Asbestos concentrations were determined by the -)
membrane filter method at 400 to 450x (magnification), four millimeter-
objective, with- phase contrast illumination. No asbestos was
encountered during remedial action. {

;

D 4.2 NOISE
i

Threshold Limit Values for workers were limited to that specified i

by the DOE Prescribed Standard, AF161-35; 85 decibels on the A-weighted ;

scale (dBA) for an eight-hour work day, and 80 dBA for a 16-hour work j

day. Noise suppression devices were used where ' appropriate, and the |
use of hearing protective devices was mandatory for levels above the !

TLV and encouraged for levels below the TLV. All other guidance in i

'' Threshold Limit Va hes for Chemical Substances and Physical Agents in j
the Work Environment w;th Intended Changes for 1982." ALGIH, related to i

noise exposure was followed. ;

i

D.4.3 PERSONAL. PROTECTIVE EQUIPMENT !
!

Plans for the use of personal protective equipment were developed .

based on projected need. Training was provided to employees on the use i
of such equipment. Such apparatus included respi rators , safety eye
glasses or goggles, coveralls, hard hats, gloves, shoe covers, rubber
boots, and safety shoes.

i
1 ,

|
.

4
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D.4.4: FIRE SAFETY,

Cont ractors maintained a. fire prevention and control effort
appropriate for the needs at the site. Fire extinguishers were
provided and maintained -and employees instructed in their use. Good
housekeeping practices and -proper storage of flammable and combustible.
liquids were-also required.:

| :.

D.4.5 CONSTRUCTION SAFETY ,

Management ensured that all provisions of 29 CFR Part 1926 were
addressed prior to initiating any construction activity. Particular
attention was paid to Excavations, Trenching, and Shoring (Subpart P);'
Signs Signals, and Barricades (Subpart G); and Motor Vehicle, Mechan-,.

ized Equipmenty and Marine Operations (Subpart 0). All managers , were
'

f amiliar with the requirements and directed the workers accordingly.
| '.

5 D.4.6 SANITATION

Toilet facilities were provided in accordance with' 29 CFR Part
.

1926.51.
.

,

Potable water for drinking and for washin0 prior- to eating was i

provided for all emple'jees.

|

|
'

!

|.
|
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D.5 ENVIRONMENTAL MONITORING
,

An environmental monitoring program was conducted at the project site and
surrounding area. The program proceeded through three phases: preopera-
tional.- operational, . and post-operational. During the preoperational phase,
data was accumulated' to cha racterize background and unimproved radiation
levels in the region. Operational data provided documentation of off-site
contamination generated by remedial activities at the project site. Post-
operational data documented the reduced levels of contamination which occur
af ter the contaminated materials were properly stabilized. The intent is to
document the anticipated reduction in levels of contamination after pile
disturbance has ceased.

The environmental monitoring program was designed to monitor non-
radioactive particulate concentrations in air, radionuclide concentrations in i

,

air, and contaminants in surface water and groundwater, where applicable. !Monitoring requirements are described in the following sections. Additional |requirements may result f rom the permitting processes outlined in Section 6.0 jof the Remedial Action Plan.
3

. I

D.5.1 PARTICULATES IN AIR ,

Continuous air particulate sampling was required at points around
the site boundary, commencing at least one month before remedial actions
at the site. Samples were collected at eight locations: three along j
the site boundary in the predominant downwind directions, one at the
site boundary upwind, one at the nearest residence, one at the nearest j
downwind residence, one at the Precision Pine Lumber Company office !
building, and one at a background location which was distant enough not I

to be influenced by site activities.

|Filters were exchanged, analyzed, and evaluated in accordance with
the U.S. Environmental Protection Agency (EPA) regulations (40 CFR
Appendix B). Additional radiological parameters were also evaluated as
required by the site health physicist. The following information is
recorded when used filters are collected: i

,

4

o Sample location. 4

o Sampler flow rate, or volume of air sampled.
o Start and stop time and date of sample,
o Sampler identification number.

Af ter a minimum delay period of 24 hours, samples were counted for
long-lived gross alpha activity using instruments required for swipe
samples. Data from gross alpha measurements were compared to the
appropriate limit for soluble Th-230 given in 10 CFR Part 20 Appendix i
B, Table II. Filters which counted above the limit were recounted five
days later to allow for the decay of any remaining short-lived
isotopes. Any filters that still exceeded the limit would have been

| sent to the radiochemistry laboratory for isotopic analysis of Th-230
and Ra-226. Total particulates would have been determined and compared

D-25
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to 10 CfR Part 20 Appendix _ B Table !! limits. No occasion occurred
requiring filters to be sent to a radiochemistry laboratory for- iisotopic analysis of Th-230 or Ra-226.

.)

D.S.2 RADON IN A!R
~

Environmental radon monitors (either PERM or film type detectors) D
were placed to provide measurement of periodic average radon concen-
trations in air and the data made available within two weeks.- In order
to provide immediate information, one real-time, continuous radon
monitor was placed at the Precision Pine Lumber Company. of fice ' build--
ing and-at one of the downwind site boundary locations.

I A guideline was set to restrict increases in of f-site radon-222
;

(Rn-222) in air to 3.0 pCi/1, which equals one MPC (maximum permissible
concentration). A weekly average of three pCi/l resulted. in one

., MPC-week. Average annual _ concentrations of radon were limited' to 52'

,

|- MPC-weeks. During periods of remedial action, measures were employed
L to maintain airborne radionuclide concentrations at levels which were '

as low as z,re reasonably achievable.

D.S.3 GROUNDWATER

At least one set of preoperational groundwater samples was col-|

>

lected and archived from monitoring wells located in - hydrologically '

upgradient and downgradient directions The locations of these wells
L were determined by the TAC after evaluation of recently collected water

data. Additional sample sets were. collected quarterly throughout the
. construction period. () Sampling collection and sample analyses
ptocedures conformed to the UMTRA Project Quality Assurance Program
Plan (DOE, 1986). Samples were analyzed for Th-230 Ra-226, uranium,
and nonradioactive elements and compounds agreed to by the UMTRA
Project Of fice and the State of Oregon. []

D.S.4 SURFACE WATER
n .i

During remedial action, evaporation ponds collected all non-
domestic wastewater at both the processing site and the disposal site.
lhe retention ponds were designed for evaporation of runoff f rom at
least the 10-year 24-hour storm, so minimal discharge was expected ;
during remedial action. It was necessary to construct additional
holding ponds to control the water generated by snowmelt and equipment
, decontamination.

All potentially contaminated water at the processing site reten-
tion pond was sampled and analyzed at a frequency specified in the'

-National Pollutant Discharge Elimination System permit to ensurecompliance with effluent standards. Samples were analyzed for dis-
solved and total Th-230 and Ra-226, as a minimum. Other parameters
were included as required. Radionuclides not specifically mentioned in
the permit were controlled in accordance with standards given in 10 CFR,

| Part 20 Appendix B, Table II.

D-26
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Surf ace water in. catch basins, shower / water . in catch tanks, and
,

p; water retained after vehicle decontamination operations was sampled
u .. prior to'-reuse on the site. Water was treated after settling, as-

' 'necessary, to meet acceptable Federal and Oregon Department- of '

L Environmental Quality standards bef ore discharge f rom the site. []
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D.6 EMERGENCY PROCEDURES

D.6.1 SEVERE WEATHER AC110N PLAN

A severe weather action plan was developed- by the RAC to prevent
extensive of f-site dispersion of contamination during periods of high
winds or heavy rains. 1he plan identified a responsible individual to
be available to direct activities previously defined to mitigate the '

-effects of the severe weather. Action levels to limit work and environ-
mental contamination were specified.

D.6.2 MEDICAL EMERGENCIES

An emergency - medical assistance plan was also developed by the
RAC. Approved first-aid kits and equipment were made available to the
supervisors in the field and at the access control point.

Although high levels of contamination on workers were not
expected, special care was taken. to decontaminate superficial cuts and
abra s ions .

Arrangements were made for the transport and admission of accident
victims to medical facilities should the need arise. A medical
emergency plan was developed, and arrangements made with local medical
facilities to ensure the availability of medical assistance. Medical
emergencies involving life-threatening circumstances would have been -

. reasonable cause - for waiving the contamination monitoring procedures at
the access control point. If- practical, a health physicist would have
accompanied the injured person and performed - a contamination survey '

using a portable monitoring instrument while in transit to the medical
facility. Life-saving procedures would have taken precedence over
contamination monitoring.

No life-threatening situation occurred during the transportation
of the mill tailings to the Collins Ranch site.

D.6.3 OPERATIONAL PROCEDURES

The RAC established operational procedures to be used in conjunc-
tion with environmental monitoring results to ensure the health and
safety of the general public. Environmental monitoring records were
updated on a weekly basis and any upward trends in radon concentrations
identified. Control levels were 6.0 pCi/1 for a six-month average and
3.0 pCi/l for an annual average. Activities were reviewed at any time
the releases exceeded 3.0 pCi/l radon above background and administra-
tive action taken at any point where releases were more than 6.0 pCi/l
above background. Increases in radon concentrations which indicated
that limits were exceeded resulted in implementation of one of the
following procedures, as appropriate:
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p I. Continue normal construction activities: I

o Wet down active working areas.
[. '

> o - Wet down unprotected contaminated areas. !

II. Modified work stoppage:

! o. Continue wet-down procedures.

'o Employ wet-down procedure .for vicinity property . material '

coming on the site.
,

o Stop work in contaminated areas,

o Continue work in clean areas.
r

III. -lotal work-stoppage
.

'o Stop work, including bringing vicinity property material ons-

the site.

.o Wet down, use covers, or otherwise secure contaminated
portions of the site.

o. Notify the public of the reasons for work stoppage.

Airborne particulate radionuclide concentrations were- monitored
and maintained below limits provided in: 10 CFR Part 20 Appendix B,
Table. II, - Column 1, using similar procedures. The DOE /UMTRA ' Project
.0ffice would- have been notified immediately in the event that modified i

or total work stopoage becomes necessary. No event requiring the
stoppage of work due to an exceedance of airborne particulate. radio-
nuclide. concentrations occurred at the Lakeview site.
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SU. MARY 07 WORK |MN
l
i

'
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3 g
! 7pART 1 - GENERAL' !

-_

; 1.1 DESCRIPTION OF THE'. PROJECT :

T. General: The- Wor k under .the Subcontract involves two >

:,

L sites approximately seven ' miles apart: Lakeview process-
ing site and Collins Ranch disposal site.

.

? B.. Certain: facilities specified in this Subcontract are re-
jg ' quired in. greater than one number as shown on the Subcon- ;

Y tract Drawings. References made in singular shall be con-
sidered to apply-to all such facilities. The sizes and
shapes of these facilities may be different at each site, i'

!

lC.. Project Location:
.y

1. Lakeview Processing. Site: The Lakeview processing
.(mill) site and tailings are _ located in south-central
oregon, in Lake County. The closest town is-Lakeview,

one mile to the southeast. Klamath Falls is ap}.roxi-
mately 96 miles west-of the site. The site is approx-<

-imately 16 _ miles north of the California-Oregon bor-
' der. The total designated site covers an area of 258
acres.

1. Collins Ranch Disposal Siter The ' Collins Ranch dis-
posal site is located approximetely seven miles north--

west ~ of_the Lakeview processing site.and. consists of a
40' acre area -in Section 12,- Range 19E, Township 38S,
Lake County, Oregon. A private logging road oued by

,

Froc.ont Lumber Company connects the Lakeview process-
ing_ site with a National Forest development road that

- passes within 3/4 mile north of the Collins Ranen dis-
posal site.

D. Description of the Work:

1. -The Work is generally described as site work related
ic

to the removal of contaminated residual radioactive

materials from the abandoned uranium mill site at

Lakeview processing site and disposal of these mate-
rials in an embankment with a protective cover at the
Collins Ranch-disposal-site. The various construction
activities include, but ate not limited to the follow-
ing:
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f' a. Provision < of t o:.por a ry facilities including fur-
nishing and - in:.talling .of access control trailers,
Subcontractor's trailer /s, Contractor's office --.

"trailer; construction of temporary roads and park-f'1 .

[ ing areas, if required; construction of temporary
sanitary f acilites; -and f urnishing and installing0 -

temporary utilities ir. 1uding power, water, heat, I

y telephone, etc.

b. Provision of construction facilities including !
construction, operation and disposal of-water col-

c lection and disposal system consisting.of drainage ;

L ditches, pipes, sump,- pumps, lined wastevaterp -

retention basins, etc. f or = water resulting- f rom >

p contaminated areas; construction of water collec- -

[ tion- system . consisting of temporary drainage ;

ditches, sumps, pumps, detention ponds if. re- |
'-

quired, etc. for water resulting . f rom uncontami- '!
nated ereas; and temporary seeding.-

'

" c. Construction' of permanent facilities including |-

demolition and disposal of existing structures; |e
removal, abandonment and disposal of existing uti- ;,,g
lities; sealing of abandoned - wells; construction i

'"

of - monitoring: wells; excavation of tallings and
other contaminated materials; construction of '

tailings embankment; construction of vicinity pro--
+ perties encapsulation cell; construction of perma- ;

nent drainage ditches; finish grading and restora-c >

tion of sites; permanent seeding; maintenance and
c removal of-fences installed by others; and erec- !

[ tion of warning-signs.

];

1.2 SCOPE OF WORK q
' A.' General:-

1. 'The Work required to be performed by the Subcontractor ;

under this subcontract consists of- the construction o
-and ' completion of the Work as outlined in Article,

'1.2.B below. Such Work is more .f ully detailed in the
'

H Specifications and Subcontract Drawings included !

herein.

2. The Work includes furnishing all plant, labor, tools, -

equipment, materials, transportation, and services,
and performing all operations necessary for and pro- 4

'

perly incidental to the construction as shown and
noted on the Subcontract Drawings and as specified in
these Specificatior.3 ;

|
:

-
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j. B ~Th0 WDrk Includes: |

i-

E 1. ' Mobilization: Mobilization is specified in Section
01019.

2. Temporary Facilities: Tetporary facilities are
specified in Section 01500. |

L !

i 3. Construction Features: ,

.

a '. Staging Area Facilities: Construction of tempo- 1

/ 'rary facilities for construction workers along- ;

with supervisory, engineering, administrative,- ,

i security, and radiation monitoring personnel in- -

cluding Contractor's and Subcontractor's office
f acilities,- access control trailer to include a ;

shower stall for emergency _ showers and change i
"

facilities for personnel working on the site, ,

portable toilets .f or all personnel working on the
site,-and facilities for storing on-site equipment .

and construction materials.
|

-

b. Protection of Existing Utilities: All known i

existing utilities shown on the Subcontract Draw- ,

ings shall be protected during construction or
shall be relocated _ as necessary for construction.--

The protection or relocation work shall conform ta
the requirements of the utility company having ,

[ jurisdiction.

c. Drainage, Erosion Control, and Maste Water Reten-
tion Basin: (

1) Construction of runoff water disposal system ,

for water resulting from uncontaminated areas.

2) Construction of runoff water collection system ,

consisting of drainage ditches and a lined -

waste ' water retention basin at each site for
water resulting from contaminated areas.
Wastewater retention basins will receive
waters'resulting from: ,

1a) Decontamination activities including equip-
,

i ment and truck washdown.
,

.

b) Storm water runoff from contaminated mate-
rials. |

|

c) Shower and wash basin waste water.
f

.
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d) Processing site dewatering, if contami-
nated.*

,

.

3). Temporary seeding. .;
i l

d. Dewatering: Dewatering ground water from excava-
tions at.the Lakeview Processing Site oy gravity
drainage system or by pump system or by combina-
tion of both systems. Water from contaminated
areas'. at Collins Ranch disposal site shall be
collected in the wastewater retention basin prior +

to its use for dust control or ' compaction in tne
construction of the embankment. Water from un:en- ,

taminated areas shall be -disposed of directly in ;'

the nearby natural drainage courses. Silty water
from uncontaminated areas shall be discharged in.

'

E the nearby natural courses via: temporary detention ,

pond or other similar facilities. |

; e. Equipment Decontamination Pad: Construction, !
'' maintenance and removal of decontamination pad, .

E holding pond or underground tank and recirculating 1

pump at both sites, i

|

f. Dust Control: Dust generated by excavation, earth. :

movement, vehicle use, temporary materials stock- ;

-piling, building decontamination, demolition, tem-.
'

porary- stockpiling, mixing of contaminated mate-
rials and other activities'shall be contro11ec and ;s~ minimized by the use of water and water-based |

,

surfactants sprayed from hoses or trucks. The
sources for dust suppression water will include i
recycled- water from the wastewater retention i
basins, or water f rom -tailings and subsoil de-

t< watering, or Subcontractor's choice of other
sources for use on. contaminated areas. Water from t

uncontaminated areas will be.used-for dust control
in uncontaminated areas.

g. Relocation of Hammersley Creek at Lakeview Pro-
cessing Site: Hammersley Creek, which flows just

b north of the present tallings nile, shall be re-
routed in a grass lined canal running east of the

'

tailings pile and then south of the existing tail-
ings just inside of the designated site boundary.
Water from uncontaminated areas of the site will
be discharged to Hammersley Creek. After comple-
tion of the Subcontract, the creek channtl will
remain east and south of the decontaminated area.

.

4
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4. Permanent Features:-
4

a. Furnishing and installing warning signs indicating !

presence of radioactive materials on the disposal
,

J' site, as required by the Contractor.

b. Decontamination and Restoration: !

1) The mill area, tailings pile, evaporation
ponds and windblown areas outside tne mill
area of the Lakeview processing site shall oe

; decontaminated by excavation of the contami-
nated soil, and consolidation of this mate-
rial into the s t abili::e d embankment at- thee

i Collins Ranch disposal site. All uncontami-
nated wood chips, which are located in the
upper portion of evaporation pond No. 1 shall
be removed by others under a separate subcon-
tract as specified in Article 1.3 below. .

Type 2 contaminated wood chips which exist in |
the bottom 12 inches of the evaporatinn pond
shall be relocated to the disposal site em-
bankment, evenly distributed so that the com-

c

pacted embankment will contain no more than
five percent by volume of wood chips.

2) After removal of contaminated material, the
areas of excavation on and around the Lakeview

"

site and the Collins Ranch site shall be
graded and seeded as shown on the Subcontract
Drawings.

i

c. Construction of Tailings Embankment: Construction
of tailings emoankment at the Collins Ranch site'

using tailings and other contaminated materials
resulting from excavations at Lakeview processing
site, using debris resulting from the demolition
of structures, and using sediments from tne reten-
tion basin.

d. Construction of Vicinity Properties Encapsulation
Cell: Construction of an encapsulation cell at

'

the Collins Ranch site using contaminated mate-
rials from the vicinity properties.

e.- Cover construction: Construction- of protective
cover over the tailings embankment and the vici-
nity properties encapsulation cell consisting of:
a compacted layer of radon barrier material and
layers of rock bedding and riprap.

.
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Construction of site and tailingsf. Site, Drainage: .
system, an interceptor crain-emoankment crainage

, ' . age ditch located above the tailings emoankment to i

p discharge the' runoff to_ natural drainage patterns j
iwest,of the site. All permanent drainage ditches

shall be lined by rock riprap as shown on the Sub-,

i*, contract Drawings.

(
F g. Ground Water Protection: Construction of the com- r,

b pacted geochemical / flow barrier liner consisting
,

i' c .'. compacted silty and clayey soils below the !

j' tailings, j
h, b. ' Sealing of abandoned wells at each site,
p

i. Construction of monitor wells at the disposal site. |.

[' C_ The above description of the Work is for general informa-i

F tion only, and in no ~ way limits the _ responsibility of the ,

Subconttactor ~ f or constructing the Work in strict accor- ,

dance ?with- the- Subcontract Drawings and Specifications |
listed in,-the-Table.of Contents.'

D. Environmental Observations: The Work shall be performcd .

in strict accordance with the applicable requirements of :
r

EPA, Lake County, the Oregon Department of Energy and |
'

-other involved state * and federal agencies (see s e ction-
SC-11 of the Special Conditions for list of permits and
agencies) having jurisdiction, and in accordance with'the ;

requirements of General Provisions, General Conditions and
Special Conditions. ;,

e

1.3- OTHER SUBCONTRACTS !

'A. Other subcontracts awarded by the Contractor will be in
, progress during..the work of this Subcontract. The

contractor or his authorized representative will be
responsible f or coordinating all activities between the

-

subcontractors in accordance with the requirements of
3

' Section . SC-3. A~ of the Special Conditions. Other suo- '

-

contracts to'be-awarded by the Contractor are:

o Fencing Subcontract, No. LKV-2

o Uncontaminated Wood Chips Subcontract, No. LKV-3

o' Mill Area Windblown Tailings Subcontract, No. LKV-4

i
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I 1. 4 - . CONSTRUCTION SEQUENCE

K A. Unless otherwise specified or directed, the subcontractor
shall follow the sequence of operations as set forth-

p

below. Full corpensation f or conf orming to such require-
,
' ments will be considered as. included in the Bid Schedule

items of -Work ann no additional compensation will be
allowed therefor.

B. Temporary Facilities:

E 1. - Processing Site:

a. Insta11' security fence and gates (by others).
;

b. Abandon existing wells.

.. c. Construct access control, - monitoring and deconta-
. mination pad areas and staging area for temporary"

facilities.

d. Remove and relocate contaminated material onto
contaminated material storage area located at the"

north portion of Pond No. 7 from the locations of
wastewater retention basin and rerouted Hammersley
Creek.

.

e. Reroute Hammersley Creek and construct wastewater
retention basin using' uncontaminated excavated
material from the pond area and the creek to build
the dike. Relocated creek will be a permanent
feature.

i
'

f. Relocate uncontaminated wood chips at Pond No. 1
to'the designated wood chip storage area locate 6
north.of the existing tailings pile (by others).

g. Improve the existing swale surrcunding the exist-
ing tailings pile for temporary drainage ditch
during construction.

h. Remove the existing hog-wire fence around the

tailings pile.

2. Disposal Site:

a. Upgrade all access and haul' roads including the
temporary access road between the logging road and

'

the disposal site.
.I

.
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b. Abandon existing wells and construct monitor wells.
.

c. Install security fence and gates (by others)..
;

h d. Construct access control, monitoring and deconta-
"'

mination. pad areas and staging area for temporary ,

faeflities. !

e.- Construct wastewater rotention basin, t

;
.[ .

ditches along the .L f.- Construct temporary' drainage
permanent drainage ditch alignment. .!

"'

!

,g. Excavate and prepare foundation of tailings en- 'E

bankment followed by construction of geochemical / ,

'
flow barrier liner at the bottom.

C. Excavation and Relocation of Tailings Materials and Con-
struction of Tailings Embankment: ;

1. Excavate tailings pile at the processing site and ;

place tailings. onto the flow barrier liner of the j
tailings embankment at the disposal sito, hauling,

along the| recommended transport route of Fremont Lum-
"cer Company Logging Road.

2. Restore the excavated tailings pile at the processing I

site to.its final grade with materials excavated from ;
'

the disposal site.
,

3. Excavate contaminated moeerials from the ponds and .

windblown areas at the processing site and place them -

onto the relocated compacted tailings of the tailings t
embankment at the disposal site. '

4. Dispose of contaminated sediments from the wastewater -

| retention basin of the processing site onto tailings i

embankment at the disposal site, if required; deconta-
minate and dispose of synthetic membrane liner of the
wastewater retention basin at the processing site. .

5. Restore' the excavated areas including ponds, waste-
water retention' basin and windblown areas at the pro-
cessing site with materials excavated from the dispo- ,

sal site,

6. Remove access control, monitoring and decontamination
,

pad areas and staging area at the processing site, '

'then recontour the site to the final grade, followed
by permanent seeding.

.
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!__ 7. Di spos e " of contaminated sodiments from the temporarg'*

drainage ditches and the wastewater retention basin o.+

J ' the ' disposal site onto the tailings embankment, if ;

e c required; decontaminate and dispose of synthetic mem- ;
'

.brane liner of the wastewater retention basin at the ;
>

disposal site.

B. Place cover (radon' barrier) on tailings embankment,
construct; permanent drainage ditches, then install :

't. erosion protection materials (riprap) on'the tailings _'
<

embankment and the ditches at the disposal site.v

! 9. Remove access control, mo61toring and decontamination :

E' pad areas, staging area, security fence and gates at >

the disposal site.-

'
,

L ~ 10. Restore wastewater retention basin area and complete -

final site grading and seeding of the disposal site. ;F

11. Place warning signs along the boundary of the disposal
site.

12. Construction of the vicinity properties encapsulation
cell can be scheduled independently,

s

115- BORROW AREA LOCATIONS

Erosion protection riprap, bedding and base -course mate-
rials will be obtained from suitable sources including s

commercially-operated or-other quarries,-most of which are-
located adjacent to Lakeview. Limited testing of sources
has been accomplished to determine acceptability of rock
materials. Such test results are available for review as
information to Bidders. Material for the geochemical / flow-
barrier liner, the radon barrier, and for processing site 1

restoration will be obtained f rom the disposal site exca-
vation.

,

.

1.6 SUBCONTRACT DRAWINGS

A. A list of Subcontract Drawings and Titles is given in the

Table - of Contents of these Subcontract Documents under
' Subcontract Drawings".

B. - Where ' as .shown,' 'as detailed,' 'es noted,' or words of
like meaning are used in the Subcontract Documents, it

shall be understood that reference is being made to the
Subcontract Drawings unless otherwise specified. ,

,
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l '. 7 - STATUS OF PROJECT LA!CS'

A. Lakeview Processing Site: Precision Pine- Company owns
this~ site. It stores. bark, wood chips and sawdust on the .,

northwest evaporation pond. It has built an addition onto i
,

.the nor thern.- end of the lumber mill ouilding. Two newL ' ,

buildings also have been constructed-on the mill site near I
Ithe old mill building; one of these is located directly

over the f oner - ore storage area. The areas to.the north -

'
and west-of'the site are-generally swampy during much of

6- the, year.due-to the high; water table. To the east of.' t he .

site, the land is swampy during the spring but surface- :

water dries later in the summer and generally remains dry 1

until winter. The ground water is _ encountered at depths
ranging from 0 to 15 feet below the land surface, i

B. Collins Ranch Disposal Site: . This site is a part of a'
'

larger nrea of ranch owned by John and Bridget Collins. I

Prior to a range fire that occurred in : August, 1984, the ;-

.

site was leased for grazing. The area to be used for dis-
[ posal- is isolated and visible only f rom a distant seldcm-
i used liational Forest development road. The presence of ;

' ' ground water revealed in fivo .of the nine wells was at
'

depths ranging from 7 f eet in - the adjacent valley to 76 -

'

feet beneath the disposal site.

C. A Finding of No Significant Impact (FOliSI) has been-'

executed by>the' DOE. After the State of Oregon completes
its appraisals, the State will- acquire.the designated
Project ' site. After completion of Subcontract (the
remedial action), the State -will transfer title of the
designated site to-the DOE.,

5

l'.8 TIME OF-COMPLETION

c A. 'The Subcontractor shall commence Work under this Subcon -
'

' tract according to a written liotice to Proceed issued by
e- the Contractor not later than June 1, 1986, and shall .

'

complete the Work en or before October .M > 1987.
'

B. Termination for default, damages for delay and time
'

extensions are specified in Article GP-6 of General
Provisions.

!

,

[ .1.9 CODES AND STA!1DARDS

A. Pursuant to Section GC-3 of the General Conditions, any
'

.
material, method, or procedure specified by reference to

.i

e
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the number , symbol, or title of a specific specification
or standard, suen as a Commercial Standard, American
11ational Standard, Federal or State Specification, Indus-

'

try or Government Code, a trade association code or stan- ,

dard, or other similar standard, shall comply with the i
requirements in the latest revision thereof anc any amend- d

ments or _ supplements thereto in effect on the date of .

these Subcontract Documents, except as limited to type,- !

class or grade, or modified in such reference. |

h. The code, specification or standard referred to, except as i

modified in these Specifications, shall have f ull force
and effect as though printed in these Specifications, i

These Specifications and standards are not furnished to -

bidders since manufacturers and trades involved are
assumed to be familiar with their requirements. The Con- !

tractor will furnish, upon request, information_as to how
copies of the specifications and standards referred to may
be obtained.

1.10 MAliUFACTURERS' SPECIFICATIQ!JS A!1D IliSTRUCTIO!JS

A. Fursuant to Section GC-4 of the General Conditions, and !

unless otherwise indicated or specified, all manufactured
materials, products, processes, equipment, or the like

'shall be inse.alled or applied in accordance with the manu -
facturers' instructions, directions, or- specifications. ,

Said installation or application shall be in accordance ,

with printed instructions furnished by the manufacturer of
the material or equipment concerned for use under condi-
tions similar to those at the jobsite. Two copies of.such

instructions shall be furnished to the Contractor and his
acceptance thereof obtained before work is begun.

B. Any deviation from the manuf acturers' printed recommenda-
tions shall be explained and acknowledged as correct for
the circumstances, in writing by the particular manufac-
turer. Subcontractor will be held responsible for all
installations contrary to the manufacturers' recommenda-
tions. If any item of material or equipment is found to
be installed not in accordance with the manufacturer's
recommendations, Subcontractor shall make all changes

necessary to achieve such compliance.

1.11 - WORK QUALITY

A. Shop and field work shall be performed by mechanics and
workers skilled and experienced in the fabrication and

,
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i

installation of the work involved. All work on this Pro]-"
ect shall be performed in accordance with the best prac-

!. tices of the various trades involved and in accordance -

sith the Subcontract Drawings, reviewed shop drawings, and r

these specifications. j

B '. ' All : Work shall be erected and installed plumb, level,
square and-true, or true to indicated angle, and in proper ,

alignment- 'and relationship to the work of other trades.
[

All finished work shall be free from defects and damage.'

,

b
,

.

I -C. The contractor reserves the right to reject any materials
and work quality which are not considered to be up'to the y

g highest standards of the various trades involved. Such i

H inferior -material or work quality shall be repaired - or- !
replaced, as directed, at no additional cost to the . Con- '

,

O trbCtor.

i 5

L . 1.12 FIELD MEASUREMENT AND TEMPLATES
t

Subcontractor shall secure all field measurements required '

for proper 'and ' accurate fabrication and installation of '

the work included in this Subcontract. Exact measurements i

are the -Subcontractor's responsibility. Subcontractor.' ,

shall also-furnish'or obtain all templates, patterns, and -

setting. instructions required'for the installation of a ll-
work. All dimensions shall be verified.by the subcontrac- <

~

tor in the field.

1.13 ACCESS TO WORK ;

A. Pursuant to the requirements of Article GP-11 of the Gen-
eral- Provisions, the authorized representatives of the
following agencies will also have the right of access'to ;

inspect the Work covered ~ oy these Subcontract Documents
during the performance of this subcor. tract:-

1. United States Department _-of Energy (DOE)

2. United States Nuclear Regulatory Commission (NRC) ;

3. State of. Oregon v

i
4. Lake County .

>

,
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Hl .14:- tOCCUPANCI PRIOR TO FINAL ACCEPTANCE j

+
... - .

;

f^ ' " - Provisions of Atticle GP-16 ofcthe General Provisions;and :
'

Section ' GC-5 of the-: General Conditions ~ shall be - complitd !

with' regarding occupancy -oy the. Contractor > prior to final' )
: acceptance.

'

}
4: i

'

w ;

_

~$^ ,1

^

3

N PART 2 - PRODUCTS' |
i

in 1

b (Not Used) J''
..

}y .

:

[-l U f

'
.

.ips
. PART:3-- EXECUTION-

.

|~ "

t
.. ;

F> ' (Not-Used) >

x !

l
y,

F ' ;.PART 4 - MSASUREMENT AND PAYMENT
,

1 s

(Not Used) ,
'

,

;s ,

..
i

. f:
_

'I
'

i- ,

,

END OF.SECTION 0101'O j
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L. SECTION 01019
|y''

.'

.MOBILI2ATION ,

-
a

,

i

l

PART'1 - GENERAL

1.1 SCOPE ,g

A. This Specifi - 'on Section covers the following: )
:

e 1. Organization and mooilization of . Subcontractor's
'

[,, forces and equipment;
V .

plant and equipment to the
'?

; 2 Transporting construction
'4 site and setting up of same;

3. Transporting tools, materials, and equipment to the >

site; and .,g
s

(. 4. Erection of temporary buildings and facilities re-
quired for initial construction operations. |

,

5.
~,'

Subsequent removal of temporary f acilities, construc- s

tion equipment, materials. and supplies; decontamina--
tion of facilities; cleaning of equipment.for salvage;
cleaning'of the site; and restoration and. reseeding.

', ,

B.. Temporary facilities and other mobilization items are
specified in the General Conditions, Special Conditions -

and in Section-01500. ,

'

:
b

1.2 DESCRIPTION- -

A. Mobilization shall include:
,

1. Construction of temporary facilities and mobilization
.of all construction equipment, materials,- supplies, ;'

appurtenances, and the like, manned'and ready for com-
mencing and performing the-Work.

2. Assembly and delivery to the site of plant, equipment,
materials, and supplies necessary for the performance
of the Work but which are not intended to be incorpor-
ated in the work; the preparation of the Subcontrac-
tor's work area; the complete assembly, in working
order, of equipment necessary to perform the required

|>
.
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V;

En work; ; personnel services preparatory to cotmencing
actual work; . and~ all other preparatory work required
to permit commencement of the actual work on construc-
tion items f or which payment is provided under tne

L' Subcontract.
,

Z 3. Decontamination of' temporary facilities, equipment,
materials, supplies, appurtenances; and cleaning of,

equipment for~ salvage.

4. Substquent remeval from the site of all. constructicn
equipment, materials, supplies, appurtenances, and the-

,
like upon completion of.the work.

.

5. Construction, maintenance and subsequent -removal of j

temporary f acilities' as required by- the Contractor 1

; including transport of materials to the disposal site,
!- cleaning of the site, and restoration and reseeding.-. ,

'
,

t-

,

PART 2 ' PRODUCTS
:

(Not Used) ;
y

i
.

...

,PART 3 - EXECUTION ,

'l
'

( Not 'Useed)
,

$PXRT.4 - MEASUREMENT AND PAYMENT

h
t

4 . l'1 MEASUREMENT.

. Measurement for payment for mobilization will be by the ,

>

lump sum basis.
r

4.2 PAYMENT
,

A. Payment for mobilization wi.11 be 'made at the lump sum
price quoted therefor in the Bid Schedule, and shall

,

include all _ items as specified herein. Payment will ; be

made as follows: ;

'
.

,

,

L
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IL. Paym2nt of $0 percent of thoj 1u$p'.- sum' prico will be |
'

" *

*.made upon completion of-' move-in'. Move-in is defined
.as organization of - the- Subcontractor 's . manpower and ,

equipment, transporting equipment to the site, and |
installation of subcontractor's field office and other

isupporting structures,

2.- Payment - of- the remaining 50 percent of - the lump sum
price |will'be made,upon completion of work correspond-
;ing to 10 percent of the total price quoted in the Bid :

Schedule exclusive of the price quoted f or -mobiliza-
tion;

,

B. Payment'for furnishing, maintaining and subsequent decon-
v. :taminating and removing of temporary - f acilities will be

considered to be included in the - Bid Schedule item for
Mobilization.

-

El4D OF SECTIO 11 01019

,

i >

ut :

:|)

:

'
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S ECT20!J 01025
,

p MEASUREMENT AND PAYMENT
|: ,

[ '

'PART 1 - GENERAL .|
!

c 1,1 SCOPE ,

y A. This Specification Section covers descriptions of measure-
ment--and payment as- they apply to this Subcontract. The
provisions of this Section shall be supplemental to' the :

'

requirements specified in General Provisions, General Con-
'

ditions and Special Conditions.*

b B. Measurement methods specified in the individual Sections
,

of- these Specifications shall govern if they differ from
;
' methods specifled in this Section.

-

'

C. -The - Subcontractor will compute all quantities. Where !
necessary, such computations will be based upon surveys
performed by the subcontractor.- :

. ,

1.2 RELATED WORK . -

Article GP-8: Payments to Subcon-A. General: Provisions -

;-
tractors ,

B. General Conditions - Section GC-43: Reports and Progress'

Payments

C. Special Conditions - Section SC-16: Variations in Quanti- f
ties r

D. Section 01052 - Layout of Work and Surveys t

'

Submittals: Schedule of values andE. Section 01300 -

Progress Payment Schedule

!

1.3 MEASUREMENT OF QUANTITIES

A. Measurement Standards: All work to be paid for at a Con- '

tract price per unit of measurement will be measured by
the- Contractor in accordance with United States Standard
Measures. A ton shall consist of 2,000 pounds avoirdupois.

.

.
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IB. Measurement by Weight:
'

*

F 1. Reinforcing steel, steel shapes, castings, miscella- !E neous netal, metal fabrications, and.similar items, to :
J be . pcid for by weight, shall de measured by scale or >

by handbook- weights for the type and quantity of
,

. material actually furnished and used. '

I2. . Material to be measured and' paid for by weight shall-
be weighed on accurate, Contractor-approved scales,
furnished by and at the expense of the Subcontractor.
Use platform scales of sufficient size and capacity to
-permit the entire. vehicle or combination of vehicles-
to rest- on the scale platform while being weighed. I
combination vehicles may be weighea as separate. units :

provided they are disconnected while . being' weighed.
All' scales shall be inspected and certified as often 3

as the -Contractor may deem necessary to ascertain-,

. accuracy. Costs incurred, as a result of regulating, i

adjusting, testing, inspecting, and certifying scales,
shall.be borne by tne Subcontractor, j

'3. The contractor may be present to witness the weighing
and to check and conpile the daily record of such ,

scale weights; however, in any case, the Contractor
will require. that the suocontractor f t rnish weigh j

slips. and daily summary weigh sheets._ A duplicate a
weigh slip- or a load slip for each vehicle weighed i
shall be delivered to the Contractor at the-point of

~

delivery of the material.

4. 'If the material is shipped by. rail, the certified car i
weights will be accepted, provided that only actual
weight of material will be paio for and not minimum,

'

car used for assessing freight tariff. Car weights
,

will not be acceptable for material to be passed
through mixing plants .

5.. Trucks used to haul material being paid for by weight,
shall be weighed empty daily and at such additional ,

times as the Contractor may require. Each truck shall ,

bear a plainly legible identification mark. The Cor -
tractor may require the weight of the material veri-
fied by weigning empty and loaded trucks on such other
scales as the Contractor may designate.

'

C. Measurement By. Volume: '

,

'1. Measurement by volume will be by the cubic dimension q
listed or indicated in the Bid Schedule. Method of ~

F

e
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U volume; measurement will be as determined or directed
'

by the Contractor. ,

2.- When material is to ce measured and paid for on a
volume basis and it is impractical to determine the
volume by the specified method of measurement, or when

<

requested by the Subcontractor in writing ano accepteap ,

by the Contractor .in writing, the material will ce ;

weighed in-accordance with - the requirements specified, '
p for weight measurement. Such weights will be con-1

verted to volume measurement for payment. purposes.i
'

Factors for conversion from weight- measurement to

volume measurement will be determined by the Con-'

tractor and shall be agreed to by the Subcontractor |
,

before such method of measurement of pay quantities ,

h.
will be accepted.

'
?

D. Measurement by Area: Measurement by. area will be by the

b- square' dimension listed or indicated in the Bid Schedule. '

Method of square measurement will be as determined or
directed by the Contractor. ;

E. Linear Measurement: Linear measurement ' will be by the'

linear dimension listed or indicated in the Bid Schedule.
Method of -linear measurement will be as determined or '

directed by the. Contractor. Generally, items, components,
'

or work to be measured will be measured at the centerline-
of the item in place.-

F. Lrn,'-Sum Measurement:

l'. Lump-sum. measurement will be for the entire item, unit
of work, structure, or combination thereof, as listed
or indicated in the Bid Schedule.

2. If the Subcontractor requests progress payments for
. lump-sum items or amounts in the Bid Schedule, such !

'

progress payments will be made. in accordance with a
Schedule of Values for that item as specified in Sec-
.tions GC-4B of the General Conditions and SC-14 of the
Special Conditions,

1.4 FIELD MEASUREMENT FOR PAYMENT 7

A. . The Subcontractor will compute all quantities of Work per-
formed, or of materials and equipment delivered to the
site, for payment purposes.

| B. The Subcontractor shall assist the Contractor in the tap-
ing of measurements by providing all equipment, workers,i

.
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and survey crotis, 'as requirod, for verification of quanti- ;

ties by the Contractor in accordance with the - pr ovisions
of Section 01052 of these Specifications.

C. AJ1 such assistance in measurement services required of !
L the- Subcontractor, as specified, shall be perf ormed 'under

the direction and' supervision of the Contractor. .i

l'.5 PAYME!47
'

h A.- Payment will be . full compensation for furnishing all-
'

(' labor, materials, tools, equipment, transportation, ser-
~,

vices, and incidentals, as specified, in Article GP-8 of
b the General Provisions and Section GC-4B of the General ;

Conditions, and for. performing all work necessary for com-*

, plating the erection or installation of the item or work
p' classification, including all ad]usting and balancing,

testing, cleaning, and all other incidental work.

B. Full compensation for. all expense involved in conforming
t

to the-requirements f or measuring materials or work shall
'

,

be considered as included in the unit or lump-sum prices
paid. f or the materials or work being measured, and no

D ' additional compensation will be-permitted therefor.
!

I
''

1.6 VALUES OF UllIT PRICES
1

A. The number' of units and quantities contained in the Bid
Schedule are approximate _only, and final payment will oe ;

made for the actual number of units. and quantities which
r are incorporated in or made necessary by the Work included

in this Subcontract.
'

-

B. In the event that work and/or materials or equipment are
'

required to be furnished to a greater or lesser extent
*

than is indicated by the Subcontract Drawings and Speci-
,

fications, such work and/or materials or equipment shallE
*

be furnished in greater or lesser quantities, _and the
. adjustment in unit price shall be made as specified in
Section SC-16 of the Special Conditions,

l

i

1.7 REJECTED MATERIALS

Quantities of material wasted or disposed of in a manner '

not called for under the Subcontract; rejected loads of
material, including material rejected after it has been

i

.
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L
,,

placed by . reasons of the failure of the Subcontractor t o'.

~ ' conform.to the provisions of the Subcontract; material not ,

. unloaded f rom . the transporting ~ vehicle;. material: placed !*

outside the~ 1imits indicated on the Subcontract Drawings i--

' ' or established by the. contractor; or material remaining on
.1

;

,# hand after completion of the Work, will not be paid for,
4jo and, such quantities shall not be included in the final

h total quantities' No . compensation will be permitted' f or. ].

lo'ading, hauling, .and disposing of rejected material. '|
|'

.

i1

p :

I 'PART 2'- PRODUCTS ;
.k

e
. (Not Used) .. !

e

.+PART'3 - IXECUTION
/-,,

(Not-Used) ,
,

.

i

PART 4-- MEASUREMENT AND PAYMENT
;

4'. 11 MEASUREMENT |

No separate . measurement for. payment for work required
under this Section will be made, j

4.2- PAYMENT ;

.i

No ~ separate ' payment will be made for work required under
.

t

this Section. . All costs -in connection with the- work
specified1herein will'.be considered to be included in the'

related item of work in the Bid Schedule, or incidental to
L the Subcontract.

.

.

,

,

;
+,

END OF SECTION 01025

.

i
,

,

|
.
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SECTIop 010$2v

I LAYOUT OF WORK AND SURVEYS
:
!

PART 1 - GENERAL ]
i,

p 1.1. SCOPE ;

A. This- Specification- Section covers the procedures- and ,
-

"

accuracy requirements for survey services for layout of
p work;and' field measurement of work quantities to.be deter- 1

[ mined by surveys. j
L ,

1

H B '. . Before commencing any layout of work and surveys, the Sub-
contractor' shall give the Contractor five ~ working days
written notice in advance so that -the contractor may
witness such work. ;

;

C. The requirements specified herein are in addition to the |

requirements specified in Section GC-3 of General 'Condi- I

tions,a
,

!
;

'1.2, WORK NOT INCLUDED
t

Site markers and permanent boundary monuments will be
'ifurnished and insta11ed'by others.
1

,

'1. 3 DESCRIPTION

A. Reference Points: The ref e rence points' to be- provided ' by -
the. Contractor pursuant to Section-GC-3A of General'Condi-
tions will. include referenced monuments and elevation
bench marks in the vicinity. of the' project. Initial
.rererence points will be furnished by the Contractor. .Re-
placement of . survey stakes by the Contractor will be
charged to the Subcontractor at a_ rate of $150 per hour.
All other necessary reference points shall' be estaolished

,

- q

by the Subcontractor.

B. The Subcontractor'shall furnish all necessary detail sur-
,veys including all lines, grades, and appropriate surveys
as specified.

.C.. The Contractor reserves the right to perform any desired
checking and/or correction of the - Succontractor 's surveys
but- this shall-not relieve the Subcontractor of responsi-
bility for the adequate performance of the work.a

i

1

l
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'

[

D.' Equipment and ' Pu sonnel: The Subcontr6ctor's instruments'
,

and other survey equipment shall be accurate, suitanle for !"

.the surveys required in accordance with recognized profes- -i
sional standards, and in proper condition and adjustment
at all times. ;

e

E. 'Fie3d Notes and Records: The Subcontractor shall record i

surveys- in duplicate page fielo notebooks. The original ;

pages cf such records shell be furnished to the Contractor. '

E at intervals required by the Contractor. A duplicate of
ecch field notebook shall be furnished to the contractor r

when filled or completed.

The Contractor ma any time use ;F. Use by the ContrM. tor:
and markers establ{y atshed by the Sub--line and grade points

contractor.. The Subcontractor's surveys are a part of tne !

Work and may be cuecked by the Contractor or representa-
tives of the ' Contractor at any time. The Subcontractor
shall be responsible for any lines, grades, or measure-
ments which do not comply with specified or proper toler-
ances, or which are otherwise defective, and for any !

resrltant defects in the Work. The Subcontractor will be ;
'

requited to conduct re-surveys or check surveys to correct
errors indicated by review of the ficId notebooks or ;

otherwise detected. .
.

.

1.4 SURVEYS FOR LAYOUT AND PERFORMANCE
<

The Subcohtractor chall perform all surveys for layout, i
and for performance of the Work, and shall reduce the '

field notes and make all necessary calculations and draw-
,

-ings necessary to carry out such work. .

1.5 SURVEYS FOR MEASUREMENT TOR PAYMENT -

When the Specifications or the Contractor require Bid |

Schedule items of work to be measured by surveying
methods, the Subcontractor shall perform the surveys. All.

such surveys, including control surveys run for establish-
ing the measurement! reference lines, shall be performed in ,

the presence.of the Contractor (or a representative of tne '

Contractor) who will witness the surveying operation by
signing the field notes or keeping duplicate field notes,
at the Contractor's option. The Subcontractor will reduce t

the field notes and calculate final quantities for payment
purposes. A dhplicate of the r.ote reductions and enicula-
tions.will be given to the Contractor.

.

|

Document No. 4005 LKV-S-01-00298-02"

Issued for Construction-Revision 0
Layout of Work and surveys 04235

.LKV-1- 01052 - 2 032486

G. .
_ _ _ _



W; }~ pMy
~ '

~ ^%
~ ~ '~

,
,

,

J. , ', ,

,

I m"1.6I ; SURVEYING . ACdURACY ' AND TOLERANCES- IN LAYOUT OF SURVEY-
'

-

''
' STAKES_. r c: ,

, '

#p .

chall not exceed the follow-
<

i A.- ;.; Tolerances _ in layout' of Wor k.

;ing2u
,4

s'
'

Type of Line or Mark Horizontal Position Elevation
'

,\
.

Permanent-reference points. 1 in 10,000
. 1 01 ft.

~

: Structures:or building
#'> > . construction 1 in 50,000 1 04 ft,

,

Ger. tral Excavation,.o

id; , and earthworks 1 in 2,000 1 10 ft.
, ,

b 'B. Tolerances on thicknesses of layers and ' f or . elevations -
shown-on the Subcontract Drawings shall-be l'O.10 foot.-

- 'C. -These tolerances shall' not supersede stricter tolerances
rcquired by the . Drawings or = Specifications, or by the
governing authorities, and shall not otherwise rellsve'the
subcontractor of responsibility f or'' msasurement in com-
pliance therewith..

4,

.

*
,

Y PART 2-- PRODUCTS.
.

.-

(Not Used)

la PARTE 3 - EXECUTION

y
-(Not Used)-

.

1

PART 4 - MEASUREMENT AND PAYMENT
,

4 '.1 MEASUREMENT

F Ho separate measurement-for payment will be'made for work
requiredz under this Section.
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SECT?ON 01300 J
.

SUBMITTALS
'

{,

'
,

,

. P ART 1: - GE!1ERAL~. 1'

''

& .

!4

11.1 DESCRIPTIO!1

A. This Specification Section describes 'the requirements for
the following submittals:

: 1

1. Cost Profile ;

2. Shop: Drawings j
"

3. Samples.

'
4, Schedules and Reports

5.. Product. Data ;

6. Manufacturer's Instructions
7. Design Calculations and Design Drawings

L- The requirements specified in this Section shall be sup-
piemental to requirements specified in General Provisions,'
General Conditions,. Special- Conditions and any other re- ,

quirements specified in individual < Sections. ;

!

C. A11'submittals shall be in English language. .

D. The - Subcontractor shall submit all technical submittals t

seneoulesincluding, but not limited to, shop drawings, .
!and reports, product data,- manufacturer's- instructions,

design calculations and design drawings etc. to.the Site
Manager. A. copy of .the submittal, marked information :

only, shall be sent to the Contractor's! Subcontract Admin-
istrator by the Subcontractor. These submittals shall oe .

'
numerically serialized by the Subcontractor. The suo-
mittal serial numbers shall be consecutive and not a part '

of-another correspondence. tracking-system. The Site Man-
=ager- will review the submittal and clearly label as fol-
lows and return to the Subcontractor:-

,

Submittal Review Status: .

o; Approved ,

1o Approved as Noted
o- Revise-and Resubmit ;

'

o Rejected
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L 1.2 COST PROFILE

A. In compliance with the U.S. Department of Energy's fiscal .

, ,

year funding procedures, tne Subcontractor shall submit a '
Cost Profile reflecting the schedule of work (Project Con-
struction Schedule) to be performed. The cost Profile

! shall include the scheduled costs by month through comple- ,
,

tion ' of the Work scope defined in the Subcontract Docu- |

ments. The cost profile shall he submitted within 30 days -

of receiving the Notice to Proceed.

B. At the beginning of each fiscal year (October 1), the Con-
tractor will evaluate the Subcontractor's fiscal require-

,; 'ments and determine if there are conflicts.

C. Where conflicts arise between the Subcontractor 's antici-'

*

pated Cost Profile and the available U.S. Department of
Er.ergy fiscal year f unding, the Subcontractor - will submit-'

a revise'd schedule of Cost Profile to the Contractor for 3

approval.
P

:

1.3 SHOP DRAWINGS

A. The procedure for_ submittal of shop drawings is set forth *

;' below and is supplemental to the requirements of Section ;

GC-4 of the General Conditiens. ;

t ;

B. Shop ' drawings shall establish the actual detail of all !
manufactured or fabricated items, indicate proper relation ,

of adjoining work, and incorporate minor changes of design
or construction to suit actual conditions. Shop drawings

,"o
shall be drawn to ccale and shall be completely dimen-
'sioned.

C. ' Sheet sizes of shop drawings shall be in multiples of
8-1/2 by 11 inches, preferably not exceeding 22 by 34
inches, 'unless there is a special requirement f or larger
size sheets.

.

D. A clear space of 3 inch by 3 inch shall be provided on !

each drawing for the Contractor's review stamp and .

comments.

E. Shop drawings shall be submitted to the Contractor in the !

form of a reproducible transparency, along with one
blackline or blueline print. Manufacturers' literature, 3

brochures, catalog cuts, and other pertinent p't in t ed
matter or data shall be submitted in triplicate.

,

.
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p F. AftGT tbo Contractor has p?rformed his review of shop
' drawings, - he will return one print to the Subcontractor

'

with one of the notations indicated in Article 1.1.D above.

G. When shop ' drawings and other submittals are returned
marked with either 'R? vise and Resubmit' or ' Rejected *,g

' the Subcontracto;J shall make such- revisions and correc-
6 tions and resubmit the drawings or other material in the
j same manner as specified above.

H. The Contractor will' review and return shop drawings within'

t

thirty days of receipt.

b 1.4 ' SAMPLES

A. The procedure f or submittal of samples is set forth below'

L and is' supplemental to the requirements of Section
GC-4A (3) of the General Conditions.

B. The Subcontractor shall furnish the Contractor samples of :

the various materials, together with the finish thereon,
,

*'

'as specified for and intended to be used on or in the
Work. Samples shall be sent to the Contractor. ,

C. . Subcontractor shall submit all samples to the Contractor
at least 21 days before purchasing, fabricating, applying,
or installing such . materials and finishes, unless other- ,

wise stated. The contractor will review the samples for-

v'isual aspects such as kind, color, pattern, and, texture,
and will approve or ask for resubmission of samples within
fourteen days of the Subcontractor's submission. All ,

approvals of samples will be given by the Contractor in
writing,

D. Unless otherwise specified in the various sectionc of ,

thess . Specifications, the Subcontractor shall submit all,

-

samples, other than field samples, in triplicate. A cover
letter shall accompany the sample and shall list all items
being transmitted, designating their particular usage and
location in the Project.

E. After the Contractor has performed his review and_ analysis -

of. samples, he will retain two samples and will return the
remaining sample to the Subcontractor, along with the Con-
tractor's comments.

F. Samples shall be submitted and resubmitted until approved
as satisfactory. Approval of a aample shall not be taken
in itself to change or modify any Subcontract requirement.

,
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d!" call! materials,. color, pattorn end texture in.'.hs completed-
building b or: structure shall' be equal in every respect to '

'

,

that'of the-approved samples.', -
,

v.

G. Each- sample = shal). be identified completely as to product,
color,xmanufacturer, trade name, lot , - s tyle, . model, loca-g

, tion of use, and- Subcontract Document reference, as well
T as- the - names of ' the Subcontractor,. Supplier, Projaet, and
' Contractor. -

Il .H.- Unless otherwise specified, all samples, where applicable,
4 ' hall be furnished in sizes required oy the Site Manager.

I. >F. samples, as designcted oy .the Contractor, will also
+ ; elected from -the materials or equipment delivered- by

'

the Subcontractor to tne sito for use in the work, or .as
requested by-the-Contractor. . If any. test rample fails to
meet the specification requirements, previous approval
will be' withdrawn, and cuch materials or equipment wnich-
fail'the ter ing, shall be subject to removal and replace-
. ment ~ by, the Subcontractor. ~ with materials or equipment
meeting the Specification requirements.

J. Field samples shall be prepared at the site by the Subcon-
tractor in the manner and number ,as specified in these,

? Specifications. Affected finish work shall not ce com-
menced until' the. Contractor has approved the field sam-
ples, in writing. ;

1.5 SCHEDULES AND REPORTS: GENERAL

A. The Subcontractor shall prepare and submit. schedules .and
reports in accordance with the requirements of Section
GC-4B of General Conditions and the -requirements of this

'Section.

3.- The' Schedules and reports shall describe the Subcontrac- +

tor's work plan in sufficient detail as delineated below
to provide:

1.- Assurance to the Contractor that the finished Work
complies -ac carately with the Subcontract Documents,
and the rouirements of Section GC-4 of General Con-
ditions are satisfied,*

2. A basis for determining the progress of the work, and

3. A basis for the Contractor's interna 2. planning activi-
ties.

,
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C. Within ton calendar days aftsr Notico to Proceed, the Sub-
contractor shail provide the senedules specified in tnis
Section..

D. The schedules shall be in a reproducible form of the same
scale or some of the schedules may be comoined as required
by the Contractor.

,

E. Unless otherwise specified, the schedules shall be pre- ,

sented in graphic format and shall be updated for each i
'

construction meeting, or at least monthly, and trancmitted
to 'the Contractor's Subcontract Administrator and Site ;

Manager.

~F. The. Subcontractor shall obtain approval of the various 4

'

schedules specified in this Section before submitting the
first application for payment.

G. The Subcontractor's schedules and reports shall include
,

the following:

1. -Site Mobilization Schedule
2. Project Ccnstruction Schedule

,

3. Progress Payments Schedule
4. Schedule of Values

5. Schedule of submittals-
6. Weekly Status Reports

7. Monthly Progress Reports

1.6 SITE MOBILIZATION SCHEDULE

A. Format: The . Subcontractor shall present, at the precon--
struction conference, the schedule for site mobilization
.in bar chart format. The schedule shall delineate the
establishment of the temporary facilities ' identified in
Section 01500 and the Subcontractor's plan for starting
-the wark.

B. Written Narrative: The 5. i Mobilization Schedule shall
be accompanied by a wt L.:en ' narrative discussion of the
schedule. The narrative shall provide a man-power level
by month for'the first three months of'the job, transpor-
tation routes proposed for delivery of major construction
equipment to be used on the project, identification of
special permits recuired and when they are needed, and a
description of the temporary facilities to be provided.
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m. C. ' Status andiProgress:- The status of mobilization schedule
P items will' be reported in the Weekly Status Report als-

7 -- cussed below. An updated Site Mobilization Schedule will
be| included in the Monthly Progress Report.

'

.1. 7 - PROJECT CONSTRUCTION SCHEDULE
,

A. Scheduling: A preliminary issue of the Project Construc-
tion Schedule shall be prepared for review at the precon-
struction conference. Fifteen days after receipt of
Notice, to' Proceed the Subcontractor shall issue the

,

Project' Construction Schedule for approval and issue the
approved Project Construction Schedule, ten days after
receipt of approval and comments from the Contractor.

,

B. Format:-
,

1. The preliminary issue distributed at'the preconstruc-
'.

tion conference will consist of:

a. Critical-Path Method (CPM) Schedule
b. Subcontractor's Manpower' Usage Chart
c. Method of Construction Narrative

2. The issued for approval Project Construction Schedule
will' consist of the revised items. listed in B.1. above. ,

3. The approved Project Construction Schedule will con-
sist of the following items, each compatible with the
other and developed from the same basis:

i a. Method of Construction Narrative ,

b. CPM-Schedule
c. Subcontractor's Manpower Usage Chart

C. Method of Construction: Method of construction submitted
at the preconstruction conference with the preliminary
schedule shall be a written discussion o'i u.c aeocontr;c-
tor's Methods for completing ' the "': Ti . z- C.Leontrac-

_

tor shall briefly' describe his approach to the Subcontract. ,

,

D. Subcontractor's Manpower Usage Chart: The ' Subcontractor
shall submit a chart showing the monthly ' estimated work
force at the site from Notice to Proceed through Subcon- 1
-tract completion. The chart shall distinguish between |
manual and non-manual employees.

-|,

,
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- E. :The Use ofLSchoduled Float In es much as Subcontractor's
Schedule represents the Project Construction Schedule, the
calculated scheduled float for an activity is shared by
the Subcontractor and Contractor. Adjustments to the *

scheduled float- will be equitably resolved by the Con-
tractor,

b

F. -Computer Generated Schedule: The' Subcontractor may gen-
erate the CPM Schedule manually or by using a computer.
Samples- cf actual project applications and computer
reports produced shall be provided. The' CPM Schedule
shall. include all definable etitical items of Work.

G.- Comments incorporated: The Subcontractor shall incorpor-
ate the Contractor's comments into revisions of the Proj-
ect Construction Schedul'e, adjust the manpower loading-
accordingly and resubmit the schedule to the Contractor,
for approval along with a summary'of the changes or other
means showing-the changes.

'H. Approved Project Construction Schedule:

1. ~Upon approval the Subcontractor will issue for con-
struction use the Project Construction Schedu'le.

2. Updating: The schedule will- be reviewed, at least
monthly, by the Contractor and the Subcontractor.
Updates to the schedule will be accomplished on the
e. proved documents without changing the approved data.
Tne updated Bar Chart will be issued monthly to the
Contractor.

3. Revisions to the Schedule shall be accomplished to
reflect the impact thereon of new developments and in ;

accordance with the requirements of the Contractor. '

Revisions made to the schedule will be given a new
revision number and submitted to the Contractor for-
approval.

1.8 -SCHEDULE OF VALUES

A. A preliminary schedule of values for all of the Work shall
be submitted together with the Project Construction Sche-

,

' - dule. The Schedule will include quantities and prices of
. items _ aggregating the Contract Price and will subdivide
the Work into component parts in sufficient detail to
serve as the basis for. progress payments during construc-
tion -(Time vs. Subcontract Value). Such prices will
include an appropriate amount of overhead and profit
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applicable to.each item of_ Work which will be confirmed in l

writing by Subcontractor'at the time of suomission.

B.- The finalized schedule of values will oe acceptable to the
iContractor as to' form and substance.

1.9 SCHEDULE OF SUBMITTALS

'A. Vendor Data. Submittals list including data submittals,
required return dates, and material deliveries - shall be
. submitted:to the Contractor's Site Manager.

B. Subcontractor Submittals List consisting of all submittals
required under this subcontract but are not included in
the schedules listed in this Section shall be submitted to
the Contractor.'s Site Manager.

C. Shop Drawings:

1. The Shop-Drawings list shall be submitted by the Sub-
contractor as a supplement to the Project Construction
Schedule.

2. The list shall depict submittal delivery dates of -the
shop drawings by the subcontractor's Vendors.

3. The li.st'shall be continually updated for progress and
revised upon issuance of changes which would substan-
tially affect the list. The updates shall _ be fur-
nished upon request by the contractor.

4. Revisions to the Shop Drawings list shall be reflected
on the Project Construction Schedule,

1.10 PROGRESS PAYMENTS SCHEDULE

A. Progress Payment Schedule: The Subcontractor.sball submit_ ,.

a proposed Progress Payment Schedule which coincides with
the Project Construction Schedule. The Progress Payment
Schedule shall be by month and shall total the Subcontract
Price as awarded. A proposed schedule will be required at
the preconstruction conference.

B. The Schedule of Payments will be subject to modification
by, and approval of, the Contractor. If the Schedule is
unbalanced beyond reasonable consideration, the Subcon-

'

tractor will be required to revise the Schedule within
reasonable limits as directed.

|
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[C. Modifications: Changes 'shall be made and submitted with-
each ' schedule Revision and each executed Subcontract Price
chante to= reflect the impact thereon of new developments,

'

e l'.11 MOW /HLY PROGRESS REPORTS

A. The Subcontractor shall submit a Monthly Progress Report,
listing- all construction activities and their scheduled
._ completion dates. Activities shall show the pe r ce nt. of
completion and the days required for completion, and shall
. include milestone events that occured during the month.

B.' A Monthly Progress' Report format will be furnished to'the
Subcontractor, by the contractor, at the precenstruction
conference.

C. .Three copies of each Monthly F r por nall be fot-
t. .!fth working= warded to the Contractor no <-

day after the last working a a ,e ayment in the
Report.

D. Monthly Progress Re' .12 to statut ur rhe
ie J e .i t c. r , ifProject as of the da. - '- -

<>

stone event occurred . t:v onto ' o. . .s t nr. .

date of month.
,

E.~ Other Requirements: Requests fs, , vpress paymm. ;.s shall y

beLaccompanied by the latest pertinent report,

y

I'.12 WEEKLY STATUS REPORTS

The ' S'ubcontractor shall submit a Weekly Status Report to
the Contractor by Friday noon. The report shall be on a
form provided by the Contractor, and shall include items

'

such as a Summary of Work completed and a Two-Week Look
Ahead Bar Chart. Delinquency in submitting Weekly Status
Reports may cause delays in progress payments.

l'.13 . PRODUCT DATA

A. Each copy shall be marked to identify applicable products,
models, options, and other data; manufacturers' s t a r.d a r d'

data shall be supplemented to provide information unique
to the Work.

B. The Subcontractor shall submit the number of copies which
the Subcontractor requires, plus two cooies which will be
retained by the Contractor.
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i.14" ' MANUFACTURER'S I!JSTRUCTIONS.
,

When required in individual Specification Sections, the
Subcontractor shall submit manufacturer's printed instruc-
t i ons' for . delivery, storage, assemoly, installation,
adjusting, and-finishing, in_ quantities specified for pro- .

duct data.

!

- l '.15 DESIGli CALCULATIONS AND DESIGN DRAWINGS
,

. hen requested by the: Contractor,A. Design Calculations: W
-design calculations shall be submitted to the- Contractor-
for review with ~ all pertinent data, assumptions, oo]ec- +

tive, criteria, applicable codes, standards and refer-. ,

"
..

ences. The calculations shall be on- B-1/2 by 11-inch or
''

11 by 17-inch sheets. Each design calculation set shall e

, ~ ' bear page numbers, titles, revision. numbers, date and cal-
'

culation- number. Where multiple number of items are
.

designed in a part.icular system, the calculations;shall be~.
~

preceded by a table of contents.,

.

B. Design Drawings:

1.- When _ requested by the Contractor, design drawings
a shall be submitted to the Contractor for review.

.

2..' Pertinent requirements of Article 1. 3 -of this Section
shall be applicable for submittal of. design drawings. ,

PART 2 - PRODUCTS
~

(Not Used)

PART 3 - EXECUTION

(Not Used)

PART 4 - MEASUREMENT AND PAYMENT

~ 4 .1 ' MEASUREMENT

No separate measurement for payment for work required
under this Section will be made.
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[H __ 4.2 PAYMENT..
4 _ . -

[. No separate payment- Will; be made.for work required under-
this Section. All? costs in connection therewith shall 'be .

' '

considered to . be incidental to the applicable items of
. work to=which'they pertain.

.

!
.

}|:
,

.,
,

END OF SECTION'01300>
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4 SECTTON 01500
t

TEMPORARY' FACILITIES1

[.. . PART 1 - GENERAL

1.1 SCOPE'

A. The Subcontractor. shall furnish and install all requited

c temporary facilities as shown or specified herein plus
such -f acilities and equipment as are required for proper
performance of the-Subcontract.,

| .B.- All such temporary facilities shall be located as shown on
the Subcontract Drawings, or as directed, and maintained
in a clean, safe and sanitary condition at all times until
completion of the Subcontract; then removea from the site
and disposed of as required by the Contractor.

C. The requirements specified herein are in addition to any
requirements specified elsewhere in the Subcontract Docu-
ments. Temporary facilities shall meet the requirements
for all-weather service.

D .; The trailers shall be equipped with skirting all around
them, and the utilities shal.'. be designed and constructed ;

to provide uninterrupting service during winter. |

E. Certain facilities specified in this Section, although

referred to in singular, may be required in greater

numbers. The number of facilities required shall be as
shown'on'the Subconttact Drawings.

F. All land- disturbances related to. temporary facilities
shall be minimized to the greatest extent possible'and the
land returned to its natural grade.

.

1". 2 'RELATED WORK

Section~01019 - Mobilization: Fayment

1.3 APPLICABLE PUBLICATIONS

A. The Publications listed below form a part of this Speci-
fication to the extent referenced. The Publications are
referred to in the text by the basic designation only:

Document No. 4005 LKV-S-01-00300-02
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1. .UMTRA Project Construction Safety and Health Mon- ,

g- agement' Program (MK-UMTRA-4)

'2. Oregon! State Highway Di vi s i'on : " Standard Specifica-
tions for-Highway Construction', as applicable.

3. Uniform Building Code (UBC): 1985 Editiony applicable
Chapters.and. Sections.. ,

-4.. National Fire Protection Association (NFPA), as appli-
cable.

B. All. required f acilities and equipment' shall also be in
accordance' with applicable Federal, State, County, and'

,

Utility laws, rules, and regulations. Notwithstanding
,

contrary. provisions of General Provisions, General Condi- :

tions -and Special Conditions, nothing . in the Subcontract
Drawings and Specifications 'shall be construed to permit
work-not conforming to the above.

l'. 3 ~ SUSCONTRACTOR'S TEMPORARY OFFICE TRAILER

.A. Subcontractor. shall provide and maintain, in good ccndi
tion,'on each' site, at least one temporary officu- trailer
of suitable size for himself and his office-staff. -

B. One trailer on each site shall have a conference room of*. *

suitable size for consulting with the Contractor and DOE ,

representatives, etc.

C. The location of the trailer /s shall be approved by .the
contractor prior to setting in place.

1.4 CONTRACTOR'S TEMPORARY OFFICE TRAILER
.

A. The Subcontractor shall provide an office-trailer for the
Contractor's staff near the Subcontract:r's office trailer.,

.at the processing site.

sh'll be not less than 600 square feet. . TheB. . The trailer a
trailer shall be provided with water, power and telephone,
and.shall be properly lighted and temperature conditioned .

for summer and winter use.

' 1. 5 ACCESS CONTROL TRAILER AND PARKING AREAS

A. The Subcontractor shall provide an access cont;o1 trailer ,

.at each' site to provide office space, a single shower for
decontamination and change facilities for occasional use

.
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by all ' personnel working on the site. The office space

will bel f or- administrative, security and Health Physics
personnel.

--

B. The trailer shall provide minimum floor space of 600

square feet with sink and shower facilities, and the re-
quiremente of 1.5.A above, _.

-

C.- The' Subcontractor .shall provide an aggregate surfaced
Drawings, for theparking area as shown on the Subcontract -

. Contractor's staff and for tne access control area.

D. Subcontractor shall provide parking facilities for con-
struction personnel, delivery vehicles, the Contractor's

and authorized visitors. Parking areas ,representatives,
for personal. cars shall be limited to the Contractor's and

-

Subcontractor's office areas.

1.6 JANITORIAL SERVICE

The. Subcontractor shall provide daily janitorial services
for the access control trailer, Contractor's trailer and
toilet facilities including supply of paper, soap, etc.

'

l'. 7 ROADS AND MAINTENANCE
E

.A. General: The Subcontractor shall use existing roads as
temporary access roads and haul roads to the greatest,

. extent possible. Such existing roads may be upgraded by
the Subcontractor. The private haul road currently |y

'

bisects several farm properties that may require fencing,
aates, or other protective features to prevent hazard to
livestock and occupants and to minimize dust nuisance. ;

Additional temporary access roads and haul roaca may be
constructed by the Subcontractor for his convenience, sub-
ject to the requirements set fMth below. The Subcontrac-
tor shall corapli with the provisions of the agreements, if <

!

any, made betwe'en the Contractor and the existing property
owners.

B._ Temporary Roads:

1. Construction of any temporary roads shall be coordi-
nated with and shall be as approved by the Contractor.

2. The temporary roads shall be removed and the areas
restored at the completion of the Subcontract, unless
otherwise directed by the Contractor.

1
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feasible,- road cuts- shall -be scarified and3. Where
graded - to- as' near original grade and reseeded with<

seed mixture recommended by the Standard Specifica-
tions for Highway'' Construction of the State of Oregon,; .,

unless otherwise directed by the Contractor.
,

C. On'all temporary roads, erosion shall be kept to , minitum
and suitable grades and radii of curves shall- be main-
tained to f acilitate ease of movement cf . vehicles andequipment.

.!

D. Maintenance:. Subcontractor shall maintain all' roads dur- |
ing the construction period for the saf e- and efficient :transport of equipment, supplies and personnel. Prior to [subcontract closeout:

1. Temporary roads built by the Subcontractor for his I

convenicace shall. either be removed or left in a
,

positior. as required by the Contractor.
2. Existing _ roads used as temporary roads shall- be !repaired to: meet conditions equal to or better than jthose prevalent prior ro_ commencement of the Work. !

.

E. Dust Control: The Subcontractor shall be responsible for
providing adequate dust and water pollution - control men-
sures during the construction of the temporary facilities-
and during operations on the main haul road. .!

- 1.0 STORAGE'OF MATERIALS AND EQUIPMENTp

A. Subcontractor - shall make similar arrangements for hard-
- stards _ or - other necessary provisions for exterior storage
areas for materials, equipment, ano debris. Locations and
perimeters of - such f acilities shall be subject .to the japproval of the Contractor.

B. 'All operations of the Subcontractor, including storage of |materials, shall be confined -to areas approved. Subcon-
tractor shall be liable for any and all damage caused byhim during such use by him of property of the Contractor ,

'

or other parties. Subcontractor shall save the contrac-tor, its officers, agents, and-employees free and harmless
from liability of any nature or kind arising from any use,
trerpass, or' damage occasioned by his operations on pre-
mises'of a third party.

'e
,

C. Subcontractor shall store construction materials and gequipment within boundaries of designated areas. Storage
of gasoline or similar fuels shall conform to the re- !quirements specified in Section SC-13 of the specialL Conditions. ,
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|1.9 CONSTRUCTION E')UIPMENT

A. Subcontractor shall erect, equip, ano maintain Oil con-
'

struction equipment in accordance with all applicaole
statutes, laws, ordinances, rules and regulations of the
Contractor or other authority having jurisdiction.

.

D. Scaffolding, -staging, runways, hoists, barricades, and
similar - equipment required for performance of the .Sub-
contract. shall be provided and maintained by. the

Subcontractor. Hoists or similar equipment snall be
provided with operators and signals, as required.

C.- Subcontractor shall p ovide, maintain, and ' r amove' upon'

completion of the Work, all temporary rigging, scaf-

folding, ' hoisting -equipment, debris boxes, barricades
around openings and excavations, fences, ladders., and all
other temporary work, as required for all work hereunder,
unless otherwise directed by the site Manager.

D.: Construction equipment and temperary work shall conform to
all-the' requirements of state, County, and local authori-
.ies, OSHA, and underwriters which pertain to operation,
safety, and fire hazard. Subcontractor shall furnish and
install . all. items necessary for conformity with such re-
quirements, whether or not called for under the separate,

divisions of these Specifications.

1.10 TEMPORARY SANITARY FACILITIES

A.- No sanitary facilities exist at either of. the existing

sites. Subcontractor shall provide temporary sanitary
facilities for use by all employees and persons engaged'on
the Work, including subcontractor, other subcontractors,

Contractor,-DOE, and their employees.<

B. Sanitcry facilities include enclosed chemical. toilets,
washing sinks, and holding tanks. These facilities snall
meet the requirements of applicable agency standards.
Open pit or trench latrines will not be permitted.

C. Near Contractor's trailers, two enclosed chemical toilets
shall be provided at each site for the exclusive use of
the Contractor, DOE, and their employees.

D. Additional chemical toilets shall be provided in the

Access . Control Area for use by the Subcontractor, his

employees and other workers and suppliers. The number of
toilets to be provided shall conform to the requirements
specificd in Section GC 6 of the General Conditions. One
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;$ |vash 's i n k: ,shall be provided in Contractor's trailer. ,

Access control trailer . may require more than one sinks.
Wash sinks shall oe connected to water supply'and-drained
.to,a' holding tank.--c

E. ' Sanitary facilities shall be' located as shown on the Sub- $
,

. contract Drr. wings and as appr ove_d by the Contractor, and

.shall. be. maintainc d in a sanitary condition during tne
entire course of tne Work. Sobcontraccor shall keep such 4

f acilities adequately supplied with toilet paper, paper ,'
toweling, paper cups, etc., as required.

.

,

F. LAt . comple; ion of the v ce sanitary facilities shall be. i

properly disinfected and all eviderce of same, including ,

buried tanks and concrete foundations, removed from the .

sita to the satisfaction of the Contractor unless other- |
4wise directed.

G. The holding tank (s) shall be kept pumped out at such.in-
tervals that the tank (s) will not overflow and contaminate
the ground, flowing streams, or surface drainage. !

!

.-l.11 TEPPCR7AY ELECTRIC POWER . :

A. The ' Subcontractor shall provide and maintain -during the
course and progress of the Work all~ electrical power and-
wiring requirements to facilitate the work of al] -trades
and services associated with tne - Work. The Subcontractor' "

shall make arrangements with the serving utility, where. -

available, and shall pay al1 ~ charges for providing and.
maintaining clectrical service at each site. All tempo-

'

rary. wiring, feeders, .and connections, and any standby
generators or generating capacity required- in. excess of
the serving utility capacity shall be f urnished" by the
Subcontractor.

B. At the Lakeview site,'the electric power can be obtained t
by extending the existing power line. The SLbcontractor '

snall make arrangements with the serving utility, Pacific -

Pc>wer and Light Company and surprise Valley Rural Elec-
' tric, for power supply. The Subcontractor shall also

coordinate his requirements with the owner of the utility
and the Precision Pine Company through the Contractor. At
the Collins Ranch site there is no such source available
andEthe Subcontractor shall provide portable generators of
required capacities, or shall make other suitable arrange-
ments as necessary.

u C. Subcontractor shall pr c, vide power to the access control ,

trailers and the Contractor's trailer at no extra cost to
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~ the Contractor.' Subcontractor shall provide - adequato
: temporary lighting for all Work, as required.

:D., Routing of temporary _ conductors, including welding leads
shallcnot create a safety hazard nor interfere with opera-
Ltion and maintenance of existing facilities. In connect-'

ing-to existing power panels,-the Subcontractor shall make
. prior arrangements through the Site Manager..,

E ', .All temporary wiring _ installed by the Subcontractor shc11
4be accomplished in accordance with the requirements of the

E . National Fire Protection Association (NFPA) Codes 70 and--

.70E;(latest edition), using acceptable code: materials and
equipment.

F. There imay be times during the period of' the subcontract
when the Contractor will schedule power outages which will
make temporary electrical power unavailable _ over any ofg
the' electrical transmission and distribution- systems.
Normally, these outages wi3' he scheduled: sufficiently in
advance to-give the Subconc. actor prior notification; how-
ever, due to operational requirements, it may be necessary'

to " kill''the lines without prior notification. The Con-
tractor assumes no'liebility for interruptions, delays, or
inconvaniences caused to the Subconti: actor as a result of
such electrics 1-power outages or power failure, scheduled ;

'

or unscheduled, except that any delay in completion of the
work resulting directly from such power outages shall _ be J

deemed a delay due to unforeseeable causes beyond the con-
. trol and without the f a' alt . or egligence of the Subcon-
tractor within-the meaning of the Article 6. ' TERMINATION
FOR DEFAULT-DAMAGES FOR DELAY TIME EXTENSIONS," of- the
General provisions, and the Subcontractor shall be en-
titled to relief in accordance with the provisions of said
-Article 6, provided he gives written notice of such delay
in accordance with the requirementa thereof. There will
be no adjustment in the Subcontract Price due to any such
. electrical power outage or power failure.

J '

'1. 12 TEMPORZRY WATER-

A. . Temporary water service (for potable and construction use)
shall be provided at Subcontractor's expense.

L

| B.- At the Lakeview site, the Subcontractor may, through nego-
tiations_ with the mill area owner, obtain water for pot-
able use from an existing water line that supplies water
to the-mill from an existing well. Construction water for

I moisture control during compaction, a r.d for dust contcol
h in contaminated areas of work may be obtained from the

i

1.
,
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' wastewater retention basin, evaporation ponds or_ dewater-
-

ing operations or'other sources of Subcontractor's choice.
Construction water f or moisture control during compaction '

and for dust control- in uncontaminated areas of work - may
be obtained from existing local wells through negotiations .

with1 private owners or from temporary retention basin
excavated to hold 411ted uncontaminated water from de-
watering operatio:= or other sources of ' Subcontractor's *

choice. 4

1
'

.
.

C.- At'the Collins' Ranch disposal.- site, there is no developed !

source of water supply at the site. Water for equipment '

,

decontamination, c os,ma c t i on , and dust control on the site'

may be purchased from a developed well owner . nearby or
from an on-site well developed by the Subcontractor or
from other sources of Subcontractor's choice. A holding
pond'or tank may be constructed for storage-of developed
water. ~ Optionally,- by negotiations, water may be pur-
chased from the ranchers nearby to the site. If the
: Subcontractor elects to develop an on-site well, he'shall

~

be responsible for obtaining the required permits.

D. At . both sites, the Subcontractor shall provide chilled
drinking water in the Contractor's office., The water
shall-be furnished in bottles from an approved source.

<

E. Sanitary water service and chilled drinking water service
to the access control trailers and the Contractor's
trailer shall be at the Subcontractor's expense.

.1.13 TEMPORARY HEAT ,

A. ' Subcontractor shall provide, at his own expense, all tem-
porary heat as necessary for the plant, the proper instal-
Jation of all work, equipment, and materials, 'and .f or the -

protection of all work and materials, against injury from
dampness, cold, and freezing.

B, tio ga; service is available at either site.
'

C. . CAL-ORE Gas Company supplies natural gas in the Lakeview
area. ' CAL-GAS supplies bottled and bulk gas service.

1.14 TEMPORARY TELEPHO!1E SERVICE'

;A. At the Lak'eview site, the Subcontractor shall make all
'

necessary arrangements with the Telephone Utilities, Inc.
-for outside telephone service to the Subcontractor's and
Contractor's offices.
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B. There is no ' telephone service- available at she Collins
Ranch site..

C. All cost' of telephone service connections shall be borne
by the Subcontractor.

D. The f.antractor. will provide his own telephones. Monthly
service charges-and long distance calls chargable to the
Contractor shall be billed separately to the Contractor.

. l.15. BARRICADES,-LIGHTS, AND FLAG PERSONS

A.- Pursuant to' Article GP-34 of General Provisions, Section
GC-3D of General Conditions, and Sections SC-12 and SC-17
of Special Conditions, the Subcontractor shall construct
and maintain .f ences, planking, barricades, lights, shcr-
ing, . and warning . signs as required by local authorities
and Federal and State saf ety ordinances, and as required,
to protect the Contractor's property from injury or loss
and as necessary for the protection of the puolic, and
. provide walks around any obstructions made in a public
place for carrying on the work covered in this Subcon-
tract. Leave all protection in . place and maintain until
removal is authorized.

-B. In addition, guard and protect all workers, pedestrians,
and the public from excavations, blasting operations,
. construction equipment, all obstructions, and other dan-
gerous items or areas by means of adequate railings, guard
rails, temporary walks, barricades, warning signs, sire.ns,
directional signs, overhead protection, planking, decking,
denger lights, etc.

C.- Flag persons, properly equipped with International Oranco
protective clothing and flags, shall be provided at all
such ' times, as necessary, to direct or divert pedestrian
or vehicular traffic.

1.16 SHUT-DO*dN TIME OF SERVICES1

The Subcontractor shall not disconnect or stait down any
part of the existing utilities and services, except by
express permission of the Contractor. The Subcontractor
shall submit schedule of estimated shut-down time in order j

to obtain such permission, and shall notify all interested
parties, utilities, County authorities, etc., as required.
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.1".' 17 MAINTENANCE'

.Ai Subcontractor shall maintain the access roads, haul roads
and access control area, as required by the Contractor ,
during the construction period for the safe and efficient I

e, transport of equipment, supplies and personnel.
'

B. Fencing installed by others shall be maintained by the
Subcontractor. Removal of fencing is specified in Section
02050.

!

1.18 REMOVAL AT' COMPLETION

A.- Upon completion of the Work, or prior thereto when so
required by the Contractor, Subcontractor shall remove all ,

temporary facilities including . all= concrete ' f oundations. !
Similarly, .all . areas utilized for temporary facilit.es i

shall'be returned to.substantially their original, natural i
state, or as otherwise indicated or directed. j.

!

B. Prior to Subcontract Closeout, the Subcontractor shall J
repair the existing' roads and logging company haul road
used as temporary roads, including regrading, recompacting
and resurfacing, to at least equal or better than the
original; conditions existing prior to the start of the
Subcontract'.

C C. Upon completion of the Subcontract, the Subcontractor ,

shall leave :the office trailers and access control ;

trailers-fully operational and with all services mentioned |
in this section for the following durations from the date
of completion of the subcontract: 1;

1. Office Trailers: 60 days.
*

i
2. Access Contre.1 Trailers: 30 days.

:
,

PART 2 - PRODUCTS
!

(Not Used)
I

PART 3 - EXECUTION

(Not Used)

i
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PART'4 - MEASUREMENT AND PAYMENT .,

.,

'4 .1 ~ MEASUREMENT

No separate'. measurement for payment for work required

under this section will be made.

4;2- PAYMENT

-No separate payment will be made for. Work required under
this Section. All costs in connection therewith shall be
considered to be included in the Bid Schedule item for

u Mobilization,,

i.

L.

Ih

END OF SECTIOti 01500' >-

l
1

|

|

|

|
i

|Document No. 4005 LKV-S-01-00300-02 '
o

Issued for Construction-Revision 0 0400S iTemporary Facilities
LKV-1 01500 - 11 032466 |

. .



W-l.
- '

. , ..

!
,1"->i

:s

't.,
5

Division 2
.

. Sitework
s

t-~

t

i

5

0 l

1

1

|

|
1

|
!

!

l

|

|

I

r

#

4

I'

,

\ 'k t

f-' ; ,
> + . , u -.;

:-hI k/ ,,' i
,

f4 a ,- - -



--:- ~

- ,

,

~

SECTION 08050
4

_pEMoLITIoN

5'PART'1 - GENERAL.
.

: 1.1 SCOPE
t

A. This Specification Section describes the requirements for
the demolition and disposal of the following facilities: :

1. Existing pump house.

2. Decontamination pads constructed under this suocon-
tract.

J. Wastewater retention basins constructed under. this q
subcontract.

4. The existing hog-wire fence around the tailings pile.

5.- Chain link fence and woven wire fence including gates,
installed by others.

HB . The locations of these facilities are shown on the
Subcontract Drawings. .

1.2 RELATED WORK

'A. Special Conditions - Sections SC-7 and SC-8

B. Section 02090 - Sealing Abandoned Wells

PART 2 - PRODUCTS
L

(Not Used)-

PART 3 - EXECUTION

L ~3.1- DEMOLITION
,

A. Pollution Controls:
I

1. Water sprinkling, temporary enclosures, and other Con-
tractor approved methods shall be used to limit the

|
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cmount of-airborne, dust and dirt to the lowest practi-
~

cal level. ' Demolition work shell-' comply witn govern-
ing regulations pertaining to environmental protection, j

'2.--Water shall not be used' if it -is likely to. create . :

i hazardous or objectionable. conditions such as -ice, 1
,

'

l' flooding, or pollution. An approved water-based oio-
degradable wetting agent :(curfactant) such as Dupont'

!'Duponol WAQ' or equal may be used to reduce tne quan-
tity of water required. ,

~

3. Adjacent structures and improvements shall be cleaned
of dust, dirt,.and debris caused by demolition opera-:

tions,ities required by the - Contractor, or- governing _}| as
author

|

4 All drainage water runoff from demolition sites shall:
'

be routed into the retention basin.- I

,

B. Demolition of Pump House: Pump house shall bo demolished
by methods required to complete the work in accordance
with governing regulations.

'

C. Decontamination Pads:

'1. The decontamination pads shall be demolished as re-
quired by the. Contractor. .

2.- Grading shall be performed, as required by the Con-
tractor, to restore existing grades unless otherwise
-indicated on the Subcontract Drawings.-

3 .- Uncontaminated paving and surfacing materials shal? be !

disposed of -as required by the contractor. Contami-
nated materials shall be disposed of . in the tailings
embankment.

D.- Retention Basins:

1. After demolition, disposal and final site grading has
advanced to the stage that the retention basins are no
longer needed for control of contamination, as deter-,,

mined oy ' the Contractor, the basins shall be demo-
lished by removing and disposing of all contaminated
materials as follows:

a. Type 2 contaminated material shall be excavated
from the: retention basin area and disposed of in
the tailings embankment.

p
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b. Type. 1- contaminated material within the d3pth of
6 inches below the finish grade surface shall De

'

excavated and disposed of in the tailings embank-
ment; and. the excavhted surf ace shall then' be r

filled' with -uncontaminated fill and- graded to. .p
final contours according to the Subcontract Draw-

!
ings.

2. After the completion of the ~ construction phase, the ;

synthetic membrane shall be removed,- decontaminated -

and disposed of.as required by the Contractor. If the
#' membrane cannot be decontaminated by practical means, -

it shall be disposed of by cutting into strips, shred- 1

'

ding and-placing in the -tailings embankment in a man-
ner that would not induce settlement, inhibit water
migration, or exceed. the 5 percent limit on organic |

'

material by volume.

E. Hog-Wire Fence:- The existing hog-w4.re fence around the
tailings pile shall be removed and the debris sna11 be

' disposed of as required by the Contractor.

F. Chain Link.and Weven Wire Fences: Upon completion of the-
Subcontract, the Subcontractor shall remove chain link

fence, woven wire fence, 'and . gates, all inst'alled by

others, and dispose of as his own property.

- 3.2 ' DISPOSAL OF-DEMOLITION DEBRIS

A. Demolition debris such as soils, debris, rubbish, struc- :
'

tures _and other materials resulting from demolition
operations shall be disposed of as follows. 'All materials
will be subject to testing before disposal. Testing will."

be performed by the-Site Manager - at no cost to the Sub-
_ contractor. Materials tested by the Site Manager willq,be
classified as contaminated and uncontaminated materials as ,

defined in Section SC-1 of the Special' conditions:-

1. Uncontaminated materials shall be disposed of in fills
on the processing site and disposal site or stockpiled
in spoil area shown on the Subcontract Drawings or as ,

required by.the-contractor.

2. contaminated materials shall be placed in the tailings
embankment at the disposal site as shown on the Sub- ,

contract Drawings.

1
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=3. Di'sposingh of- bulky : mat'erials shall be done with care.
''

to . minimize the. volume of voids created in the!*
'

,
; disposal - pass. : Pieces of, Wood, concrete, and steel

3

'- members shall be- cuth or_ broken up .t o be no greater- ;

than 10 feet in length and - no - greater than 27 cubic |
i._

feet in volume,--and placed to avoid nesting,"

B. Burning of materials removed from demolished structures- !

!shall not be permitted.:
,

'. I

PART 4 - MEASUREMENT AND PAYMENT '

$ ,4.1 MEASUREMENT

Measurement for payment for demolition ' and disposal of

structures specified in this Section will be on a-lump sum '

basis.

4.2 PAYMENT
.

Payment f or demolition and disposal of structures. speci-
fied in;this Section will be by the lump' sum price quoted
therefor.in the Bid Schedule. The price quoted shall in '
clude full compensation for f urnishing- all- labor, mate- [_

rials, equipment, incidentals, and fortperforming all work
'

' specified in this - Section including but r.ot . limited :to - i

demolishing, removing, transporting,- disposal of material,
and placing.

!

END OF SECTION 02050.<

>: ,

i
3

.

|

.-

'
,
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G ,SECTION 02090

SEALING ABANDONED WELLS
A
V

s

i

PART 1 - GENERAL.

1.1 SCOPE

A. This Specification Section ' describes the requirements for
sealing of existing test wells. Ine approximate locations

of the.known wells to be sealed are shown on the Subcon-
tract Drawings.

_

*~

B. Table D2090-1 lists.all known wells that are to be sealed.
: Wells- not listed in Taole 02090-3 shall be protected,'

unless otherwise directed by the Contractor.

1. 2' APPLICABLE PUBLICATIONS

A. .The Publications listed below form a part of this Speci-
fication to the extent referenced. The publications are

>

referred to in the text by the basic designation only: |-

1. Manual of Water Well Construction Practices, En-
vironmental Protection Agency, EPA-570/9-75-001. |

s-

2. American Society for Testing and Materials (ASTM): ,

C150-84 Standard Specification for Portland Cement |

i

(Rev. A) |

3. Stat'e of Oregon', ' Rules and Regulations Prescribing |

General Standards for the Construction and Maintenance j
'of Water Wells'in Oregon, Division'60, Water Resources

Department, January 1, 1979.

,

1.3 SITE' CONDITIONS I

Subcontract ' Drawings show all known wells on and in the .

vicinity of the site. Wells not designated to be sealed |

shall be protected to prevent damage during construction. |

Such wells, if damaged, shall be reconstructed by the Sub- |

contractor at no-cost to the Contractor.

|
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'' TABLE'02090-1s:,

WELLS TO BE SEALED-

.*
' i

Casing-
Depth of Well Diameter Casing Perforated

Well Well- Diameter and Type Depth Interval
No. (feet)~ (inches) (inches) (ft) (feet),

l-
.-

? Processing Site:
<

LVO-82-5' 26.5- 8.0 4'' ADS- 25 12 :'

LVO-82-6. 26.0 8.0 4' ABS. 23 14

'LVO-82-7 31.0 8.0 4' ABS 16- 9 '

LVO-82-8 '43.0 8.0 4' ABS 38 10

LVO-82-9 28.0 8.0 4' ABS- 25 13'

LVO-82-10 28.0 8.0 4' ABS 23 6

-LKV-01-501 25,25 6. 5 - 2' PVC; 27 5
t

LKV-01-502- 91.0 6.5 2' PVC 87 5

LKV-01-511' 34.5 6.5 2" PVC 34 5

.LKV-01-512' 125.0 6.5 2' PVC 89 5
'

LKV-01-513- 31.0: 6.5 2' PVC 24 5

LKV-01-514 179.5 6.5 2" PVC 77 5

LKV-01-515 27.5 ~ 6. 5 2' PVC. 27 5
:;

-LKV-01-516~ 81.0 6.5 12' PVC 79 5 s

'LLKV-01-517 79.5 '6.5 2" PVC 77- 5*

'LKV-01-519 45.0 10.0 6' PVC 42 10'

" LKV-01-520 93.0- 10.0 6" PVC 87 15'

.LKV-01-521 24.5 6.5 2' PVC 23' 5

Ji- LKV-01-522- 59.5 6.5 2" PVC 59 5

,

Disposal Site:

LKV-02-501 49.5 6.5 2' PVC 49 5
,

LKV-02-503- 54.0 6.5 2" PVC 47 5

'

LKV-02-507 79.5 6.5 2' PVC 78 5

LKV-32-508 92.0 6.5 2' PVC 91 5

LKV- 0 2- 51 G - 132.5 6.5 2"'PVC 127 5

LKV-02-517 250.0 6.0 2' PVC 75.8 5
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' 'lPART 2 - PRODUCTS3
'

..

r

2. I' MATERIALSn

iA. . Approved sealing materials are as follows:

1. Cement used for sealing mixtures shall meet the re-
quirements of ASTM C150 ' Standard Specification for
Portland Cement,' types II (moderate sulfate resis- ,

. ;

( tance) or V (high sulfate resistance).

1 2. Cement grout shall be composed of one sack of Portland-
Cement (94 pounds), with 3 to-5 percent,- by weight, of,

commercially processed sodium bentonite, to not more
than 6 gallons of potable water in order to achieve a
weight of not less than 15 pounds per gallon. The
weight of the neat cement shall be sufficient to pre-,

vent flow of water into the well from any aquifer
penetrated. Calcium chloride may be added to a Port-
land cement grout to accelerate the set, but it shall
not exceed two (2) pounds per sack of dry cement. :

PART 3 - EXECUTION

3.1 GENERAL

A. 'The _ State ~ of Oregon Water well abandonment regulations
(OAR 63-005- through 63-045) require that wells be sealed
in'a_ manner that is compatible with the well design-and so f

as. not to act ' as a 'concuit for future contamination . of
groundwater. Detailed well sealing criteria are' outlined
in' the Environmental Protection Agency (EPA) Manual of

Water _Well Construction Practices, EPA-570/9-75-001, Arti-
cle 56, pages J33-142. The basic premise of the EPA cri-
terion is to seal abandoned wells and to restore, as much
as possible, the geohydrologic - regime in existance before
the well was constructed. The ' f ollowing i,teria shall

a vicinity ofapply to all wells to be sealed on and . .

the Lakeview Processing and Collins Ranch Dis . sal sites:

1. We11' sealing operations shall be performed by a State-
licensed-(Oregon) drilling contractor.

2. All wells shall be sealed in such a manner that they
will not act as a conduit for fluids to flow from the
specific strata in which they were originally encoun-
tered.
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~3, Al1',wo11s shall b3 located in'the fiold and scaled by-_
the Subcontractor. prior'to the beginning of stripping,

e grading or other surface-disturbing activities that
will~ hinder the - detection and sealing of wells. .If ,

-any well cannot be located after a reasonable search, ~

'

1

the Subcontractor shall, prior to the commencement of'
the well sealing operations, submit to the Contractor .

a writ' ten report documenting the well number, the
areas covered and the effort spent in the search.

4. 'Upon discovery of any unknown wells during the_ earth- .

# work operations, the Subcontractor shall give the Siteg

Manager immediate vercal notice followed by written''

confirmation within 24 hours.'

5.- Wells shall be sealed-according to the following pro-
cedures:

s

a.- The. Subcontractor shall check each well to be '

sealed for. obstructions that may interfere with.
the sealing operation and shall remove any such
obstructions prior to starting filling operations.

b. In: order to seal the well properly it is prefer->

able to remove the well casings by methods ap-
proved by the Contractor.as outlined in Article 56
of the EPA Manual of Water Well Construction
-Practices. Upon. removal, if the casings and the
materials are-found to be contaminated, they_shall
be decontaminated as required by the Contractor,
or disposed of in the tailings embankment after
breaking 'into lengths not greater than 10 feet.
If' casing removal is not feasible, the . casing

shall be perforated, ripped or otherwise disinte- -

grated by methods outlined in Article 56, to

ensure grouting of the entire annular space
between the casing and the borehole.

c. The approved methods ior the placement of a grout
! seal shall be as fri2ows:

1) In wells where casing is removed, the cement
grout shall be introduced at the bottom'of the."

well or interval to be sealed (or filled) and
placed progressively _ upward to the top of the
well. The grout shall be placed by the use of
grout pipe, drop pipe, tremie, cement bucket
or dump bailer, in such a way as to avoid
segregation or dilution of the sealing mate-
rials. Dumping grout material from the top of
the well shall not be permitted.
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I >~2) -In walls whoro casing is not removed, the cal-
culated amount of neat cement grout required'

i- to' f ill the .well interval plus the annular
space outside the lining- shall be placed |'

within the space - to be cemented, running the ]
,

cement through 'a _special cementing packer'

manufactured for this ' purpose and installe'd
immediately above the perforated or ripped ,

|zone. The cement shall be injected at a pres-
isure calculated to be at least 50 psi. greater

than the normal hydrostatic pressure within
the well at the point of injection,

d. For all wells located in areas where the construc-
tion grade elevation will be greater than or equal'

to ' the. existing grade surface, existing casings
and cement grout seals shall be removed to a mini-
mum-depth of 2 feet below the existing grade sur--

face, and as otherwise required for construction.
Grouting shall extend to 2 feet below the existing
grade. The interval from the top of the grout to
the-existing grade surface shall be filled with a*

mixture. of uncontaminated soil (ML or CL) and aminimum of 25 percent by weight of commercially ,

processed sodium bentonite. The mixture of uncon-
taminated soil shall be hand-tamped, as required,

For'all wells located in areas where the construc-e.
tion grade surface will be less_than the existing '

grade surface (i.e. in areas of proposed cut), the-
existing casings and cement grout seals shall be-
removed to a minimum of 2 feet below-the grace cut
elevation and as otherwise required for construc-
tion. Grouting shall' extend to.2 feet below the
grade cut elevation. The interval from the top of
the grout to the existing surface shall ne filled
with a mixture of uncontaminated soil (ML or CL)
and a minimum of 25 percent by weight of commer-
cially processed sodium bentonite. The uncontami-
nated soil mixture shall be hand-tamped, as re-
quired.

6. The Subcontractor shall provide the following notifi-
cation of the well sealing operation:

,

a. The Subcontractor shall notify the Contractor and
the District Watermaster in Lakeview prior to com-
mencement of well sealing operations.
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t b.- Within_30-days of the_ completion of wall ceclings,
-the- - Subcontractor shall submit a written water-
well t repor t ,- fully describing all abandonment pro-
cedures, to the Oregon Water Resources Department
in . Salem. A copy of the report shall be submitted
to.the Contractor.

PART 4 - ~ MEASUREMENT AND- PAYMENTg '
.

4.1 MEASUREMENT

Measurement for payment for sealing of abandoned wells
will be by the linear feet of wells sealed. The measure-

*

ment will be from bottom of well to the top of seal.
#t

4'.2' PAYMENT

Payment for sealing of abandoned. wells will be by the_ unit <

price per linear foot quoted therefor in the Bid Schedule.
The' price quoted shall include full compensation for

f urnishino~ all materials, equipment, tools, accessories,
,

'
incidentals, labor, and for performing the work specified-
in this Section including decontamination and disposal of
materials and equipment,

,t

END OF SECTION 02090

.

,

Document No. 4005 LKV-S-01-00302-02
}: Issued for Construction-Revision 0

Sealing Abandoned Wells 0951S

LKV-1 02090 - 6 032466

- _ _.



re 1'
,

{.
SECTION 02110

( , ,

SITE CLEARING

'

PART 1 - GENERAL

~

'l.1 SCOPE

This Specification Section describes the -requirements for
clearing of vegetation, stripping of topsoil, and disposal
of cleared and stripped materials.

1.2 DEFINITIONS

A. Clearing: Clearing ~is defined as removing brush and other
vegetation in areas where the general ground cover is

higher than two feet,- consisting generally of brush and
t- immature trees. All such vegetation shall be cleared down

to the natural ground surface.
,

B. Stripping _ of Topsoil: This shall consist of the removal
of topsoil, including all roots and organic materials and
vegetation less than.two feet high, and any other unsuit-
able material, by blading with a bulldozer or other equi-
valent means. Depth of stripping shall be 6 inches.

,

1.3 RELATED WORK

Section 02200 - Earthwork

PART 2 - PRODUCTS

(Not Used)

PART 3 EXECUTION

3.1 PRESERVATION OF PROPERTY

. Existing improvements, adjacent property, utility and
-other facilities, and trees and plants that are not to be

e

removed shall be protected from injury or damage.'
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j . 2 '- - CLEARING
!Immature' trees'and limbs and all other vegetation, includ-

ing grasses, weeds and- shrubs, in tailings areas or in j

areas of construction activities shall be removed, shred-
ded, ' chipped, and buried by uniformly spreading them in !

the spoil area. |
i
J

3.3 STRIPPING ,1

i
'

A. Stripping will be required in the following areas:

1. Beneath all fills in areas wnere excavation is- not
otherwise required;

2. Beneath areas of riprap protection where excavation is
not otherwise required.

3. In areas: of - excavation where excavated materials are
to be used as fill.'

B. In areas of excavation where excavated materials are not
to be..used as fill or backfill, and in areas of excavation
where the contaminated surfaces are covered by vegetation,
the removal of topsoil may be carried out together with

|
the excavation in one operation.

C. Stripped material shall be disposed 'of as specified in
Article 3.4.

3.4 STOCKPILING OF TOPSOIL

Stockpiling of topsoil shall be performed only when
required by the contractor upon his determination that ,

there is sufficient organic topsoil in the area to justify
the operation; otherwise the materials shall be disposed
of in an approved spoil area shown on the Subcontract
Drawings. The topsoil from the stockpile shall be used in
finish grading of the sites.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT

A. Clearing: No separate measurement for payment will be

made for clearing. All such work, will oe considered
incidental to applicable related items of work.
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[B.= Stripping: Mansuremsnt f or. paymant for stripping will be
'

by - the acres _of area stripped. The quantities shall be
calculated using the areas shown on the Subcontract
Drawings. ;

,

'

4.2 PAYMENT

A '. Clearing: No separate' payment will be made for clearing.
Full compensation for such work will De considered inci- .

'

dental to the applicable items of' work.'

B. Stripping: Payment for stripping will be by the unit
price per acre quoted therefor in the Bid Schedule. The
price quoted shall include full compenstaion _ f or_ strip-
ping, transportation and placement of stripped material in
its final location, j

!

'

!,
i

END OF SECTION 02110

.i

i

i
!

!

i

a

!

.
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SECTION 02140'

DEWATERING ,

PART 1 - GENERAL

1.1' SCOPE ,

<

A. This Specification Section describes the requirements for
dewatering of work areas and handling and disposing of the
water.

B. The . groundwater table at the L'akeview Processing. Site
fluctuates seasonaly. If the groundwater level is- higher
than the bottom of excavation, the Subcontractor shall
dewater the excavation, as required, for performance of
work in the dry. Stormwater shall be removed from the
excavation to maintain dry conditions. Excavation of wet
materials and removal of excess water to facilitate place-
ment of materials shall be as specified in Articles 3.2.C
and 3.4.C.4 of Section 02200.

C. A dewatering scheme for work in uncontaminated areas is
not shown on the Subcontract Drawings. The Subcontractor
shall, if required, design and construct systems for

dewatering of-uncontaminated water trom work areas.

D. A gravity dewatering scheme for work in contaminated areas
is limited to the temporary drcinage ditches as shown on
the Subcontract Drawings. The Subcontractor shall, if

required, design and provide pump system for dewatering of
contaminated water from work areas.

,

l'. 2 DESCRIPTION

A.- - The work of this Section includes, but is'not limited to:
dewatering the excavations by installing either- well

points or drainage ditches and sump pumps in the excava-
tions, and lowering the ground-water level until it is at
an elevation below the excavation limit. Water f rom un-
contaminated areas shall be pumped, or flowed oy gravity, ,

|
to- drainge ditches leading to the existing drainage

courses that flow offsite.' Water from contaminated areas
shall be pumped, or allowed to flow by gravity, to drain-
age ditches leading to the wastewater retention basin. If

the wastewater retention basin is full, the water shall be

L pumped to existing evaporation Pond No. 6 with the appro-

!

Document No. 4005 LKV-S-01-00304-02
Issued for Construction-Revision 0

Dewatering 0953S

LKV-1 02140 - 1 032486

, _ _
_ ._ _- _ __ _



7
-

3

J'
'

|:(-.
' \i

; val.of.ths Contractor. The Contractor will:bo responsible
for the determination of contaminated and uncontaminated j

i: areas.
3

B. The- Subcontractor shall be responsible for designing,
scheduling, utilizing, providing, and maintaining. any ;

dikes, ditches, channels, flumes, drains, sumps, pumping
equipment, well points, monitoring wells, other subsurface
dewatering devices, and other temporary diversion and pro-
tective work necessary to ensure that ' construction shall
be performed in areas-free from water. ;

,

1.3 RELATED WORK

A. Section 01300 - Submittals

B. Section 02200 - Earthwork

C. Section 02728 - Site Drainage
>

!

!

PART 2 - PRODUCTS

2.1 MATERIALS AND EQUIPMENT

The Subcontractor shall furnish all materials, equipment
and appurtenances required for furnishing, installing and
removing dewatering facilities, and shall also supply suf-
ficient standby pumping and auxiliary equipment to pre-
clude any- interference to pumping operations during

. periods of breakdown and maintenance.

PART 3 - EXECUTION .

3.1 DEWATERING PROCEDURES

A. Water from uncontaminated areas shall be pumped, or
allowed to flow by gravity, to natural drainage courses.
To minimize off-site siltation in the receiving stream,
water removed from uncontaminated areas shall be passed
through silt fences, check dams, temporary detention ponds
or other facilities approved by the Contractor prior to
discharge from the Project Site. The silt fences shall be
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|- 'Mirafi 100X. Envirof Gnca ' cs manufacturGd by Mirafi Inc., 1

P.O. Box 240967, Charlotte, NC 28224 (Phone: 1-800- |

438-1855), or equal. ,'

B. Water from contaminated areas shall be pumped or allowed
to flow: by gravity to nearby drainage ditches leading to ;

the wastewater retention basin or, when the capacity of i

this basin is exceeded, to the existing evaporation Pond
No. 6 shown on the Subcontract Drawings. Water f rom the
wastewater retention basin and evaporation Pond No. 6 may
be used for dust control and moisture control in contami-
nated areas.

C. The water level in excavations shall be maintained below
L the lowest point'in the excavation until the backfilling

of the excavation has been completed, unless otherwise

approved by the Contractor.
'

-D. When no longer required for water control, the dewatering
facilities shall be; removed as the Subcontractor's pro-
perty. Contaminated sediments deposited in the wastewater
retention basin and evaporation Pond No. 6 shall be re-
moved and.placed in the tailings embankment as required by
the Contractor. Uncontaminated sediments may be used in
the grading of uncontaminated areas of work.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT

A. Measurement for payment for dewatering will be by the lump
sum.

B. The following items will be measured separately for

payment purposes: ,

1. Excavation for retention basins shown on the Subcon-
tract Drawings.

2. Excavation for temporary and permanent drainage

ditches shown on the Subcontract Drawings.

3. Furnishing and installing of corrugated steel pipe

shown on the Subcontract Drawings.

C. Measurement for payment for excavation of the retention
.. basins shown on the Subcontract Drawings will be as spe-

cified in Section 02200.
1

|-
1
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D.; Measurement for payment for temporary'and permanent; drain-
age ditches shown on the Subcontract Drawings will be as
specified in Section 02728.

E.. _ Measurement''for payment' for furnishing and . installing ~ -

corrugated steel pipe shown on the Subcontract Drawings
will be as specified in Section 02728.

4.2 PAYMENT

A. Payment for dewatering will be by_ the lump-sum price
quoted therefor in the Bid Schedule, which price shall-
include full conipensation for furnishing all materials,
equipment, labor,. tools, accessories, incidentals,-and for '

perfotming all work as specified in' this Section- incluv-
ing, but not limited to, the construction of additional ,

lined and unlined temporary drainage ditches, construction
of silt fences, check dams, temporary detention ponds or
other facilities, .the provision of pumps, sumps, addi-
tional _ pipes, pipe supports, excavation of pipe supports,
etc., if required.

B. Payment for excavation of retention basins shown on the
Subcontract Drawings will be as specified in Section 02200.

C. Payment for temporary and permanent drainage ditches shown
on the Subcontract Drawings will be as specified in Sec-
tion 02728.

D. Payment for furnishing and installing corrugated steel

pipe shown on the Subcontract Drawings will be as speci-
fied in Section 02728.

END OF SECTION 02140

t

|

|
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SECTION 03300

EARTHWORK ,

PART 1 - GENERAL

1.1 SCOPE

A. -This- Specification Section describes the requirements for
the earthwork related to the construction of the following
features:

1. Dust control.
.

2. Excavation of contaminated materials from the Lakeview
Processing Site and construction of the tailings em-
bankment at Collins Ranch Disposal Site.

3. Handling and placing of contaminated material exca- ,

vated f rom the vicinity property and delivered ac the
processing site by others.

4. Construction of vicinity properties encapsulation cell.

5. Construction of temporary and permanent drainage

ditches.

6 Construction of retention basins.

7. Construction of decontamination pads.

8. Relocation of Hammersley Creek.
~

9. Subgrade preparation for decontamination pads and per-
manent drainage ditches.

10.. Finish grading of the sites.

1.2 WORK NOT INCLUDED

A. Earthwork related'to the construction of temporary facil-
ities including temporary access roads and haul roads spe-
cified in section 01500 is not included in this Section.

B. Earthwork for pipe trenches is not included in this Sec-
tion.

|

|
'
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t 1. 3 - RELATED' WORK

k A. Section 01300'- Submittals
9

\n
B. .'.Section 02050 - Demolition

.

~

C. Section 02110 - Site clearing ,

- t

D. -Section 02140 - Dewatering
.

M E. Section 02278 - Erosion Protection
'

,

,u

L F. -Section 02728 - Site Drainage- ,

"

,

1.~ 4 ' DEFINITIONSo

A. ~Excavstion: Excavation is defined as excavation required-
to reach the lines and' grades indicated on the Subcontract
Drawings or specified herein. It'shall include excavation
of' topsoil, silt, clay, sand, gravel ~, talus, soft or dis-
integrated rock, boulders-or detached pieces of solid. rocks.
and shall also include removal and reshaping of mill

Itailings deposits and other contaminated material and final
grading of the disposal and processing sites. During the-
excavation operation, tests to d e t e r m i n e a n y. radioactive ,

contamination of the material to be excavated will be per- ;

formed by the Contractor..'

B. Contaminated Materials Excavation: Excavation of ~ con-

taminated materie.ls, Types 1 and 2,. carried out to reach
-lines and grades indicated on the Subcontract Drawings or o

es specified herein.

C.. Contaminated Materials, Type 1, Excavation: Excavation of
contaminated. materials from evaporation ponds, and wind- *

. blown areas within the limits of the . site. These mate-
rials contain relatively lower levels of radioactive con-
tamination compared to the materials of the tailings pile.

E D. Contaminated Materials, Type 2, Excavation: Excavation of
contaminated materials from the tailings pile and other
areas identified by the Contractor.

E. Uncontaminated Materials Excavation: Excavation of uncon- 4

teminated materials including top soil,-silt, clay, sand,
( gravel, talus, soft or disintegrated rock, boulders and

removal of detached pieces of solid rock carried out to
reach lines and grades indicated on the Subcontract Draw- i

ings or specified herein. This excavation shall include
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, .

cxcavations f or ombankmant,. dralnago ditches, rotontion

0 basins, trenches,; Ham.nersley Creek and finish gr ading.,

|F. Overexcavation: . Overexcavation is defined as excavation'
'

carried out beyond the lines and grades indicated on the
Subcontract Drawings or in the Subcontract Specifications.

G. ' Slimes: Slimes are the fraction of the tailings consist-
ing.of silty clay, clay _and clayey silt.

a
H. Satisfactory Materials: Satisfactory matcrials for use as

fill or backfill shall consist of any material classified
fromby ASTM D2487 as gravels, sands, silts'and clays free

roots and other organic matter, trash, debris, frozen
materials, and stones larger than 3 inches in any dimen-
sion, except as noted hereinafter. Stones with a maximum
dimension up to 6 inches will be permitted for fill areas
outside of building or pavemenc Jocations with 4 inches
being the maximum stone dimension allowed in the upper
6 inches of the fill.

.I.- Unsatisfactory Materials: Unsatisfactory materials shall
be materials that do not comply with the requirements for

r satisf actory materials and matericls containing roots and
other organic matter, trasn, debris, frozen materi_als,

stones that do not meet the dimensional criteria indicated
in paragraph 1.4.H, and materials classified'by ASTM D2487
as PT, OH, and OL, except as noted hereinbefore.

f

J. Percent Maximum Density: Percent maximum density is a
percentage of the maximum density obtained by the test

. procedure presented in ASTM D698 and ASTM D1557, as

applicable. ,

K.- Topsoil: Topsoil is t'he existing surface soil stripped to
the depth indicated and -consisting of natural, friaole

soil representative of productive soils in the vicinity.
Topsoil shall be f ree of any admixture of subsoil, foreign
matter, objects larger than 1 inch.in any dimension, toxic
substances, and any material or substance that may be

harmful te plant growth.

L.' Ta'ilings Embankment: Tailings embankment shall consist of
a geochemical / flow barrier liner, relocated contaminated
materials Types 1 and 2, and the protective cover mate-
rials placed and compacted as shown on the Subcontract
Drawings and as specifed in this Section.

M. Vicinity Properties Encapsulation Cell: Vicinity proper-
ties encapsulation cell consists of embankment constructed
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of relocated contaminated wood chips, soils and other

materials' excavated from . vicinity properties, and- the ,|

protective cover materials as shown on the Subcontract
Drawings.

N. Sub' grade Preparation: Subgrade preparation includes fine i

. grading and compaction of excavations including drainage .;

' ditches, backfills, and embankments upon which pavement,
surfacing, base, subbase, bedding materials, riprap, or
other structures are to be constructed. 1

O. . Cover: Cover shall consist of the following layers of
fill materials placed over the relocated contaminated
materials in the tailings embankment as shown on the Sub-
contract Drawings:

1. - Layer of radon barrier materials, and

2.. Layers of bedding material and riprap material.

P. Rock-Soil Matrix: Rock-soil matrix shall consist of top-
soil placed on'the riprap of the top slope of-the final
tailings: embankment filling the surface voids and result-
ing in a surface ready for seeding.

O. Handling and placing of contaminated material excavated
from the vicinity property and delivered at the processing'
site by others shall include loading of the material,

transportation to the disposal site, placement, compaction
and consolidation.

1.5 APPLICABLE PUBLICATIONS

A. The Publications listed below form a part of this Specifi-
cation ' to the extent referenced. The Publications are-
referred to in the text by the basic designation only:

1. American Society for Testing and Materials (ASTM):

ASTM C33-84 Specifications for Concrete Aggregates

ASTM D422-63 Method for Particle-Size Analysis of
Soils

ASTM D698-78 Test Methods for Moisture Density
Relations of Soils and Soil-Aggregate
Mixtures Using 5.5 lb. (2.49-kg) Ram-
mer and 12-in. (305-mm) Drop

.
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# ASTM D1140-54 Tost M2thod for Araount of Material in
L Soils Finer than the No. 200 (75-um),

Sieve

ASTM D155'6-82 . Test Method for Density of Soil in ,
,

a
Place by the; Sand-Cone Method. ,

ASTM D1557-78- Test Methods. for Moisture-Density
Relations of Soils and Soil-Aggregate
Mixtures Using 10-lb. (4.54-kg) Rammer'

-

and.18-in. (457-mm) Drop

ASTM D2167-84 Test Method for Density and Unit Weight'

of Soil In-Place by the Rubber-Balloon
Method

ASTM D2216-80 Test Method for Laboratory Determina-
tion of Water (Moisture) ' Content of

Soil, Rock, and Soil-Aggregate Mixtures

ASTM-D2487-83 Test Method for Classification of Soils
for Engineering Purposes

ASTM D2922-81 Test Methods for Density of Soil and
Soil-Aggregate in Place' by Nuclear
Methods (Shallow Depth)

ASTM D4318-84 Test Method for Liquid Limit, Plastic
Limit, and Plasticity Index of Soils

1

1.6 . QUALITY ASSURANCE
i

A. 'The Contractor will take soil samples and perform moisture-
density,-gradation and other tests to ascertain that the |

|work is being performed in compliance with these Specifi-
cations. Samples may be taken at the place of excavation,
stockpiles, or on the fill itself. The Contractor will i

conduct . the density and other tests on the fill and re- !

lated laboratory testing as frequently as the Contractor
considers' necessary. The Subcontractor shall remove sur- j

iface material and render assistance as necessary to enable
sampling and testing.

B.. Methods of Sampling and Testing. .

1. In-Place Density: ASTM D1556, D2167, or D2922

2. Liquid Limit, Plastic Limit and Plasticity Index: _;
i

ASTM D4318- i
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,' 3. Particle Size Analysis: ASTM'D422

4. Percentage Passing No. 200 Sieve: ASTM D1140 !

.

5. Moisture Contenti ASTM D2216

6.- Laboratory _ Moisture-Density Relations: ASTM D698,-
ASTM D1557

7 Soil Classification: ASTM D2487

C. Suitability of Materials: The suitability of all mate-
rials for foundations and backfill will be determined by
the Contractor. Fill material will be approved material
from borrow areas or required excavations.

D. The contractor may direct that inspection trenches or test
pits be cut into fills to determine that the Specifica-

'

tions have been met. Such trenches or pits will be of
limited depth and size, and shall be backfilled with the
material excavated therefrom, or other fill material meet-
ing the ' requirements for the zones cut into. Backfill -

shall be compacted to a density at least equal to that of
the contiguous fill. ,

E.- When the Contractor directs inspection trenches or test
pits to be excavated into fills and/or backfills and mate-
rials are found to meet all Specification requirements,
the excavation and refilling shall be paid for as adai-
tional work pursuant to the. applicable provisions of the
General Conditions. Inspection trenches or test pits, and
the refilling of the same, shall be at the Subcontractor's
expense when it is found that the materials do not meet
the Specification requirements.

F. Tolerances: See Specification Section 01052, Article.1.6.

1.7 SUBMITTALS

A. General submittal requirements are specified in Section
01300.

B. The Subcontractor shall submit to the Contractor for ap-
proval, 30 days before he intends to dispose of any mate-
rial in the spoil area, a plan showing the layout of his
proposed activities. The plan shall show: location of
rock spoil, location of excavated material, stockpile for
topsoil, layout of any sediment traps, and any other

measures for pollution control.
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C C. In the' event the quantities of. radon barrier material are
i; insufficient, the Subcontractor shall submit evidence to

the Contractor that radon barrier and rock materials to neused in the cover construction meet the requirements of
Article 2.1 below.

.

.

1.8' PROTECTION

A. The Subcontractor shall protect the following:

1.- Trees, shrubs and other features remaining as a por-
tion of final grading.

2.. Bench marks and monuments, existing structures,

fences, walks, pavings, curbs,'etc. from equipment and
vehicular traffic.4

(:
3. Above and below ground utilities.

4. Excavations from cave-in by shoring, bracing, sheet-

piling, underpinning or by other methods.

5. Bottoms of excavations and soil ad3acent to and
-beneath foundations from frost.

6. Perimeter of excavation top to prevent surface water
runoff into excavation.

7. Monitor wells not to be abandoned.
.

PART-2 - PRODUCTS

2.1 FILL MATERIALS

A. ' General:

1. Fill materials shall be obtained from required excava- -

tions. Additional materials, if required, shall be
obtained from approved stockpiles or from other borrow
areas selected by the Subcontractor. The Subcon-
tractor shall be responsible for obtaining all re-

quired permits and approvals for borrow areas in

accordance with the provisions of Section SC-11 of the
Special Conditions. Designation of a borrow area does
not necessarily indicate that all material within that
area meets the Specification requirements specifiec
herein. 7
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2. The' Subcontractor -shall make his own determination of.
.any processing ~that may.be required, and shall perform |

~

;testing as required to meet'the Specifications for the
various construction. materials. |'

3. Application f or approval of sources proposed for'use.
by.the Subcontractor shall include bor ing : logs , . bor row'
area maps and supporting laboratory test data. The
Subcontractor also shall provide evidence of avail- 3

ability, right of access to private property and his |

plan for hauling the materials to the site. Applica-
tion for approval of sources for uncontaminated fill
materials shall be submitted to ' the Contractor at
least .30 days (60 days for radon barrier materials)
before use of the material at the site. In addition, '

the Contractor shall be granted access to each pro-
posed source to collect samples for testing. The Con-
tractor may perf orm additional tests to determine if

'

the materials meet the requirements specified herein.

4. Approval will-be based on evidence of compliance with
the requirements specified herein and on verification

'

_ by the Subcontractor that the volume of materials
available is sufficient for construction requirements.

B. Gradations: Gradations specified shall be as determined
after delivery to the site.

C. Uncontaminated Fill Materials: :

1. General: Uncontaminated fill materials for general
fill shall conform to the following requirements:

a. Maximum particle size'shall not be greater-than-6
inches.

b. Uncontaminated fill material, except- for demoli-
tion debris as desc?ibed under Article 3.2.A, Sec-
tion 02050 and except for clearing and stripping
debris as described in Section 02110, shall not ,

contain more than 5 percent organic material, by
volume, or other deleterious substances.

2. Radon Barrier Materials: Radon barrier materials
shall conform to the following requirements:

<

a. Radon barrier materials shall be uncontaminated
soils obtained from the required disposal site
excavation or, if insufficient, f rom borrow areas
approved by the Contractor. The projected Ra-226
content shall not exceed 5.0 pCi/gm.
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'b. Rcdon.barrior materials shall' consist predominantly .1

of'. soils with~ classification of'CL, MH-or ML when
classified inE accordance with the-requirements of
ASTMf D2487, and graded with maximum particle size 1
of 2 inches and minimum of 50 percent passing No.
200 Sieve. 'Such materials shall have a Plasticity
Index (PI) of 10,or greater when tested according

;i
~ to ASTM - D4 318. Compliance with these Specifica- ,

tions will be determined by the Contractor.

c. Material shall be compactable to the required den-
sity, at all moisture contents within. plus three. ,

'

or minus one percent of the optimum moisture con-
tent,

d. Radon barrier material shall not contain clearly
visible organic matter or other deleterious sub-
stances.*

3. Geochemical / Flow Barrier Liner Material: The' geo-

chemical / flow barrier liner materials shall -be select
natural uncontaminated silty .and clayey materials

similar to that for radon barrier obtained from the
required disposal site excavation or from other onsite
uncontaminated materials excavations or from offsite
sources approved by the Contractor.

'D. Contaminated Fill Materials: Excavated contaminated mate-
rials, approved by the Site Manager, for use as fill mate-
rials in the construction of the tailings embankment and
the vicinity properties encapsulation cell shall be clas-
sified into the following categories:

1. Contaminated Fill Materials, Type 1 shall be' ex-
cavated contaminated materials of type 1 defined in'

Section SC-1 of the Special Conditions. These mate-

rials generally result from the excavations of

evaporation ponds, windblown areas and the bottom of
the retention basins.

'2. Contaminated Fill Materials, Type 2 shall be ex-
-cavated contaminated materials of type 2 defined in
Section SC-1 of the Special Conditions. These mate-
rials generally result from the excavations of the

tailings pile.

.
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PART-3 - EXECUTION,

3.1 DUST CONTROL

A. Dust control shall- consist of furnishing water supply,

required equipment, additives, accessories and inciden-

d tals, and applying water during the completion of the Sub-'

contract, as required by the Contractor.

B. Water shall- be applied in the amounts, at the locations; and for the purposes designated in'this Specification, and
4'- ;as required by the Contractor. (

,.

,

0 C. Water shall be applied by means of pressure-type distri-
butors or pipe lines equipped with a spray system or hoses
with nozzles that will insure a unif orm application of j
water. .;

D. All equipment . used for the application of water shall- be
.

equipped with a positive means of shut-off.
q

[ E. Unless otherwise permitted by the Contractor or_ all the i

! water is applied by means of pipe lines, at least one
mobile unit with a minimum capacity of 8,000 gallons shall
be available for applying . water on the pro]ect _ at all

-

times.

!- F. The Subcontractor is encouraged to use chemical additives
I in water. If such addit; es are used, furnishing and ap-

plying the additives shall be at the Subcontractor's
expense.

,

G. The right is reserved by the Contractor to prohibit the
use. of a particular type of additive, to designate the
locations where a particular type of additive may not be
used, or to limit the amount of a.particular type of ad-
ditive to be used at certain locations, all if the Con-
tractor has reasonable grounds for believing that such use"

will-be-in any way detrimental to the Work.

3.2 . EXCAVATION

A. Preparation:

1. Clearing and stripping shall be as specified in Sec- :
t

tion 02110.

2. ' Required lines, levels, contours and datum shall be
identified before the start of excavation.
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3. Tho Subcontractor shall verify th9 oxisting above-

ground and. underground utilities, identif y them, and
notify the Contractor immediately of his finding, if.

any,Jfor appropriate action.

% 9.- General:
or demoli-1. Bef ore beginning any other excavation work

tion work in an area, the Subcontractor shall con-
struct the temporary site drainage facilit3es for such
area, as specified in Section 02728.

2 '. - At all times during excavation, the Subcontractor
shall conduct his operations in such a manner as to
. prevent free standing water and contamination of un-
contaminated materials. .The Subcontractor shall, as a
minimum, take the following measures to safeguard

yagainst such problems:

Water leaving an excavation area or area otherwisea.
disturbed by construction activities shall ce
routed into the retention basin as specified in
Section 02140.

b. Cuts in tailings materials shall not be left ex-
erosionposed during seasonal shutdowns to prevent

by wind or water. During seasonal shutdowns the
exposed surfaces shall be protected by seeding or-
by other methods approved by the Contractor.

3. The Subcontractor shall perform required excavation to
the. lines and grades indicated on the subcontract

Drawings or as directed by the Contractor. He. .shall
remove all excavated material from the excavation sitep and dispose of=it in the_ designated spoil areas or use,

it for other purposes, as approved. In order to avoid
contamination of uncontaminated material, the conta-

minated 'and uncontaminated materials shall be kept

separated during excavation, stockpiling, and place-

ment.

4. Unsuitable or low density subgrade material not

readily capable of in-place compaction shall be ex-
<

cavated as directed by the Contractor.

5. Adequate working space for safety of personnel shall
be provided within the limits of the excavation.

6. All unstable bottom material shall be removed. Large

stones, debris and incompressible soils shall be re-
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P moved from bottoms of the excavation to a minimum
th-of 12' inches. The construction of the geochemi-

idep/ flowcal barrier liner is specified in Article 3.7
below.

,

7. Except as otherwise noted, care shall be exercised to
^ , , preserve the - material below and beyond the lines of .

all excavation. Where excavation is carried below- !

grade, the Subcontractor shall backfill to the re-
-quired grade or to indicated invert grade, as speci-
fied, and compacted to match.the existing conditions.

,

8. Excavation for the convenience of the Subcontractoro-

shall conform to the limits approved by the Contractor
and shall be at no additional expense to.the Contrac- ,

tor.

" 9. Excavated material shall be placed at sufficient dis-
< - tance, but-not less than 3 feet, from edge of excava-

tions so as not to cause cave-ins or bank slides.

10. Where- practicable, suitable materials removed from
3

excavation shall be used as fill, backfill, or aggre-
. gates. The Subcontractor shall test, screen or mix as
required and stockpile as specified herein.

L 11. Excavations for radon barrier and geochemical / flow
p barrier liner materials shall be carried out in the +

L presence of a qualified technician employed by the
. Contractor.

|. C.- Contaminated-Materials Excavation: Contaminated materials
L ' excavation shall include excavation of all contaminated

|
materials from' 'the existing tailings pile, windblown

i areas, vicinity properties, and the evaporation ponds.
The Subcontractor shall minimize the .open excavation area
of contaminated materials at any time during excavation
work. The Subcontractor .shall operate from one or two
sides at one time, progressing uniformly to opposite sides

'

for completion, unless directed otherwise by the Site
Manager. Contaminated materials shall be excavated to the
depths indicated on the Subcontract Drawings, or as
required.by the Contractor, and placed in the proper loca-
tion of the tailings embankment at the Disposal Site. The
groundwater table fluctuates seasonally, tnerefore it is
recommended that the excavation reaching the lower eleva-
tions be delayed until the ground water has receded to the
lower levels. If dewatering is necessary, discharge shall
be directed to the Retention Basin or Evaporation Pond No.
6 if the retention basin is full. Evaporation Pond No. 1
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prosently 'contains ' wood' chips wasted from lumbar mill

operations. The uncontaminated upper portion of the

waste, constituting the larger volume, shall be excavated,

and placed in the storage pile located on the Subcontracr |

Drawings by.others under a separate Subcontract as speci-
fied in Section 01010, Article 1.3. The contaminated bot-
tom 12-inch thick portion shall be excavated and placed in._

'

the tailings embankment at the disposal site, however, thef U wood chips shall be distributed so as not to exceed 5 per-
cent by volume in any area of the tailings embankment.

p

D. Contaminated Materials, Type 1, Excavation: This excava-
ition shall include excavation of contaminated materials,

type 1. The materials shall generally be excavated from
the evaporation ponds, windblown areas and the bottom of
the retention basins as shown on the Subcontract Drawings.

E. Contaminated Materials, Type 2, Excavation: This excava-
tion shall include excavation of contaminated materials,
type 2. The materials shall generally be excavated from
the tailings pile and other areas shown on the Subcontract
Drawings.

F. Uncontaminated Materials Excavation:

1. General: Uncontaminated materials excavation shall

include excavations of uncon2aminated materials from
the various areas of the site. The excavated mate-
rials shall be used as fill in various areas of thesite including the construction of berms, dikes, gen-
eral fill, roadway fill, structure fill, backfill, and
fill for the. final grading of the site, as required.''.-

Uncontaminated excavated material may be stockpiled

for later use.

2. Drainage Ditches Excavation:

a. General: Ditches shall be cut accurately to the
cross sections and grades indicated. All roots,

stumps, rock, and foreign matter in the sides and
bottom of ditches shall be trimmed and dressed or
removed to conform to the slope, g rade ,-- and shape
of section indicated. Care shall be taken not to
excavate ditches below the grades indicated. Ex-

cessive ditch excavation shall be backfilled to
grade with satisfactory, thoroughly compacted
material. Ditches shall be maintained until final
acceptance of the work.

|

-'
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-b.- ' temporary Drainage Ditches:

1) Temporary drainage ditches shall be. excavated i
'

at locations shown on.the Subcontract Drawings
to collect and transport storm runoff, waste-
water and water-bound. contaminated material to ..

the retention basin during construction.

2) Temporary drainage ditches shall be excavated, f
fine graded, compacted, and maintained to pro- _;

vide drainage during construction.
~

3) Subgrade of temporary drainage' ditches ad-
jacent to the decontamination pads shall be
protected with membrane liner from runoff,

wastewater and water-bound material during

construction. ' Membrane liner is specified in ,

Specification Section 02771,

c. Permanent Drainage Ditches:

'1) Ditches shall be excavated true to line and
grade. Any erosion which occurs to ditch ex-
cavation before placing erosion . protection

|
| materials shall. be repaired with compacted

backfill. All such repairs shall be at Sub-
contractor's expense and shall not be included

|
.in pay quantities, unless otherwise shown on
the Subcontract Drawings.'

2) The top-6 inches of the subgrade shall oe com-
pacted as specified in Article 3.5 below.

After compaction has been completed, finish
grading shall be done in such a manner that
the sideslopes are rendered smooth surfaces.
All rocks, brush, roots, large clods,- and
other objects shall be removed bef ore place-
ment of the bedding material and the riprap
material.

3. Retention Basin Excavation: The retention basins
shall be constructed to the lines and grades.shown on
the_ Subcontract Drawings. The retention basin at the
Processing Site shall be located within the appro- ,

ximate limits of existing Evaporation Pond No. 7 which I

will require two stages of excavation. Contaminated
materials shall first ' be excavated and stockpiled as
shown on the Subcontract Drawings, then the excavation
and fill for the retention basin shall be accom-
plished. Seasonal ponding normally occurs at the
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CVCporatien ponds | until June, after which month thay
remain dry until -the end of the year when .precipita-
tion,becomes signiticant. If construction operations
cannot be delayed ' until the dry condition naturally
occurs, the Subcontractor shall dewater the area as
required to perform the work. Water resulting from
dewatering operations shall be discharged to Evapora- =
tion Pond No. 6 for eventual evaporation. In no case
shall such water be discharged to uncontaminated areas.

4. Borrow Area Excavation:

a. Where materials are not available in sufficient
such mate-quantity from the required excavations,rials shall be obtained from borrow areas of ap-

proved sources offsite.

b. The Subcontractor shall notify the Contractor at
least 15 days in advance of opening any borrow
area so. that adequate time will be allowed for
testing-the material.

c. Borrow areas shall meet all permit and negotiated
' requirements as required by the Contractor,

d. Necessary clearing, grubbing, and disposal of
debris shall be performed by the Subcontractor as ;

incidental operations to the borrow excavation.
'

!

e. Borrow areas shall be neatly trimmed and drained
and left in such shape as will facilitate taking '

,

accurate measurements after borrow excavations are
completed.

'3 DISPOSAL OF EXCAVATED MATERIALS-

!

A. sentaminated Materials: All contaminated materials ex- -j.

cavated f rom the tailings pile, retention basins, evapora- j
tion ponds, and other areas of the site and vicinity pro-
perties shall be used in the construction of the tailings i

embankment and the vicinity properties encapsulation cell j
!

as specified herein.
|

!

! -B. Uncontaminated Materials: |

,

1

1. Uncontaminated materials excavated from the site, in-
cluding excavations for trenches, drainage ditches,

retention basins, decontamination pads, Hammersley

Creek relocation, etc. which do not classify as 3.3.A
1
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materials abovo, shall be used as unconteminatod mate-
rial fill for construction of various features includ- :

ing site grading, or stockpiled for later use, or
!. wasted in the spoil area, as specified in this section

and as required by the Contractor.'

,

2. Clean, sound, unweathered rock, of suitable material, ,

from the required excavation may be incorporated into
>

fills, after processing as necessary, provided it
'

meets the requirements specified in this Section.
,

3. Where used in fills, such material shall be trans-
ported directly from the excavation and placed in its '

,

final position in such fills whenever possible. If ,

required by the Subcontractor's schedule, the material ,

'

may be placed temporarily in stockpiles at approved
locations. Material in stockpile shall be protected ;

from contamination of any kind that would render it :

unsuitable for use in fills,
'

1

k

C. Borrow Area Materials: Materials from borrow areas shall
be used for final grading of the site and for other
uncontaminated material fills as specified in this Sec-

'

^ tion, or as required by the Contractor.

D. Unsatisfactory or Excess Materials: Unsatisfactory and
excess excavated uncontaminated material generated during
the Work and not approved for use in the Work shall oe -

disposed of in the designated stockpile / spoil areas shown [

on the Subcontract Drawings.
1

E. Garbage, refuse, debris, oil, and any waste material which *

is harmful to the environment or offensive to the treashall be removed from the job site and disposed of offsite
in a manner approved by the authority having jurisdiction

i

over the disposal site.
:

F. All operations in the stockpile / spoil areas throughout the
Work shall be in strict conf ormity with the requirements
of this Section. The Subcontractor shall ensure that

silty water from the stockpile / spoil areas does not enter

nearby waterways. If required, temporary berms and deten-
tion ponds shall be constructed by the Subcontractor.

3.4 FILL

A. General Requ'irements:

1. Clearing and stripping shall be as specified in Sec-
tion 02110.

Document No. 4005 LKV-S-01-00305-02
Issued for Construction-Revision 0

Earthwork 0932s

LKV-1 02200 - 16 032466

1



i 2. Till matorials shall be piccod and compactod to tho
lines and grades shown on the Subcontract Drawings ori

as required by the Contractor.,

L 3. Before commencement of backfill operations, the Sub-
! contractor shall confirm with the Contractor that all

contaminated material requiring excavation has been
removed.

4. If any portion of the materials does not meet the
specified requirements, the Subcontractor shall remove
such material and replace it with fill materials

meeting the specification at no cost to the Contractor.
.

5. Till materials shall be maintained in a manner-satis-factory to the contractor until the final completion
and acceptance of the work. This shall include all
me,asures to prevent erosion or contamination during
construction, including contamination by radioactive

material. In particular, no surface of tallings mate-
rial shall be left exposed during seasonal or other
shutdowns.

B. Placing Requirements.

1. Prior to placement of materials, the in-place density
'of the top 6 inches of the area receiving the fill

shall be at least 95 percent of maximum dry density as
determined by ASTM D698. If necessary, the surface
shall be plowed, barrowed, materials mixed, materials
added or removed and compacted to obtain the specifiea
densities.

2. Subgrade preparation shall be as specified in Article
3.5 below.

3. No materials shall be placed on any portion of the
subgrade or against or upon any structure until consent
to place such fill has been obtained from the Con-
tractor.

4. Till materials may require moisture conditioning

(wetting or drying) prior to compaction. Some tail-
'

ings slimes particularly will require spreading and
extended drying time prior to compaction.,

'

5. Till materials shall be placed in continuous and ap-
proximately horizontal layers for their full length

and width unless otherwise specified or specifically
permitted by the Contractor.

|

|
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6. Type 2 contaminated matoricls oxcavatod from tha !
existing tailings pile shall be placed in the lower
layers of the embankment. Type 1 contaminated mate-
rials excavated from the evaporation ponds, wastewater

'

retention basins and other windblown areas shall ne
placed in the upper portions of the tailings embank-
ment.

7 Contaminated materials excavated from the vicinity

properties shall be placed in the construction of the t

vicinity properties encapsulation cell as directed by ;

the Contractor. !
;

8. The method of dumping and spreading the materials
shall ensure uniform distribution of the material.

9. The loose thickness of each layer of materials shall ;

not be greater than that required to achieve the re-
quired compaction, and in no case shall exceed 10
inches.

10. The Subcontractor shall place material to a grade of 2 ,

percent or steeper to preclude the ponding of water.
No fill shall be placed on -any area where ponding has
been allowed to occur. Where ponding has occurred and
the fill material is required to be placed, the water
shall be removed and permission for placing of mate-
rials shall be obtained prior to placing of materials.

-

11. Materials shall not be placed on frozen subgrade or
embankment material foundations, nor shall frozen
material be used as fill.

C. Compaction Requirements:

1. Each layer of fill materials, except radon barrier and
geochemical / flow barrier liner shall be compacted to a ;

minimum of 90 percent of maximum dry v.ensity as deter-
mined by ASTM D698. Geochemical / flow barrier liner <

material shall be compacted to at least 95 percent of
maximum dry density as determined by ASTM DS?B. Radon
barrier material shall be compacted to at least 100
percent of maximum dry density as determined by ASTM

-

D698.

2. During compaction the moisture content of fill mate-
rial shall be maintained to achieve specified density.
Uniform moisture distribution shall be obtained by
disking, blading, or other methods approved by the

Contractor prior to compaction of a layer. During

4
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compaction of geochemical / flow barrior linor mato-

.
rials, moisture content shall be maintained at greater
than optimum moisture as determined by ASTM D696. i

During compaction of geochemical / flow barrier liner

materials, moisture content shall be maintained at

less than optimum moisture as determined by ASTM D698.

3. If-the surface of the prepared foundation or the rol-
led surface of any layer of fill is too dry or too
smooth to bond properly with the layer of material to ,

be placed thereon, it shall be scarified and moistened
by sprinkling to the acceptable moisture content prior ,

to placement of the next layer of fill.
4. If the rolled surface of any layer of the fill in

'

place is too wet for proper compaction of the layer of
fill material to be placed thereon, it shall be re-
moved, allowed to dry or worked with barrow, scarifier, 1

or other suitable equipment to reduce the water con-
tent to the required amount, and then re-compacted
before the next succeeding layer of fill is placed. .

>

5. Fill placed at densities lower than the specified

minimum density or at moisture contents outside the
specified acceptable range of moisture content shall -

be reworked to meet the density and moisture require-
ments or removed and replaced by acceptable fill com-
pacted to meet these requirements.

6. Uncontaminated fill material in the spoil areas shall ;

be placed by spreading with a bulldozer and track
'

walking. Lift thickness before consolidation shall

not exceed one foot. Consolidation shall be accom-
plished by routing of hauling and spreading equipment
units.

'7. Compaction of radon barrier shall be accomplished by
the use of sheep-foot or pneumatic-tired rollers. The
final layer of each zoned element shall be compacted
by the use of a smooth roller.

D. Field Quality Control:

1. General: The Contractor will take samples and perform
tests throughout the construction period, and the Suo-
contractor shall cooperate in providing access for the
contractor to areas where testing is to be performed
and shall schedule his placing to avoid interference
with the testing operations.
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! 2. Tests: The contractor will perform the following
tests on a regular basis; these tests are a minimum
requirements ;

a. In-place density and moisture content tests, mini-
mum of one test per 500 cubic yards of fill placed,

b. Classification tests, minimum of one test peri

2,000 cubic yards of fill placed. This require-
ment shall not be applicable to the placement of
contaminated materials.

L
'

c. Gradation tests, minimum of one test per 2,000
t.

cubic yards of fill placed. This requirement
f shall not be applicable to the placement of

contaminated materials.

3. The placing and consolidation of the spoil area fills
will be subject to the approval of the contractor.

3.5 SUBGRADE PREPARATIOt1 *

A. Decontamination Pads:
-

1. The entire surface of the subgrade shall be plowed,
harrowed, and mixed to a depth of at least 6 inches.
If subgrade stabilization material is required, it

shall be incorporated into the subgrade at this time.
After the material has been thoroughly mixed, the sub-
grade shall be accurately constructed and fine graded
to indicated line, grade and contour with all high and
low spots eliminated. Compaction shall be carried out
for the full width to a depth of 2 1/2 ft, below
finished pavement to at least 95 percent of maximum
density as determined by ASTM D1557. Soft spots
developed during working shall be corrected.

2. Where feasible, pneumatic-tired roller shall be used
for compaction, suitable to produce the specified den-
sity and moisture content. Where compaction by roller
is not feasible, mechanical tampers or vibratory com-
pactors shall be used.

3. Subgrade shall be finished to straightedge or template'

within specified tolerances with the finished surface
bladed to a uniform, dense, smooth texture.

B. Permanent Drainage Ditches: Top 6 inches of the subgrade
of each permanent drainage ditch shall be compacted to a
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minimum cf 95 parc3nt of maximum donsity as doterminod by
ASTM D698. After compaction has been completed, fine ;

finishing shall be done in such a manner that the !

side-slopes are smooth surfaces. All rocks, brush, roots, |

j large clods, and other ob]ects shall be removed before :
+

placement of the bedding materials.
1

3.6 RELOCATION OF HAMMERSLEY CREEK (PERMANENT FACILITY)
,

A. Relocation of Hammersley Creek consists of the following
activities:

1. Excavation and embankment of earth along-the proposed i

alignment of the creek. f
r

2. Disposal of excavated materials:
'

If the. excavated materials are found to be uncon-a.
taminated materials: 1

1) Construction of embankment along the proposed
alignment of the creek where required,

2) Construction of other uncontaminated material
fills, or

3) Wasted in the spoil area, if the excavated
materials are found to be excessive,

b. If the excavated materials are found to be tail- ;

ings materials:
.

1) Construction of the tailings embankment at the
disposal site.

B. The excavation work and the construction of fills shall '

conform to the applicable provisions of this Section.
i
>

3.7 CONSTRUCTION'OF GEOCHEMICAL / FLOW BARRIER LINER

The Geochemical / Flow Barrier Liner shall be constructed
using the materials specified in Article 2.1.C.3 above,

and compacted to the minimum density specified in Article >

3.4 C.1 above.
,

i

i
1
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3.8 ROCK-SOIL MATRIX FOR COVER ,

A layer of topsoil shall be spread on the riprap of the
top slope of the tailings embankment and compacted to

'

force the topsoil to fill the surface voids of the riprap.
The uncompacted topsoil layer thickness shall be selected !

isuch that after compaction the surface voids in the riprap
shall be completely filled. The rock-soil matrix layer
shall be maintained and protected from erosion prior to
seeding of the surface. The topsoil will be obtained from
the stockpile resulting f rom the stripping operations at
the disposal site.

.

b

PART 4 - MEASUREMENT AND PAYMENT
,

4.1 MEASUREMENT

A. Measurement for payment for the following items of excava-
tions and fills will be by the cubic yards of materials
excavated. The quantities for payment will be computed by '

average end area method from surveys conducted before and
after excavation operations as shown on the Subcontract
Drawings, or by the methods determined by the Contractor:

1. Excavation of contaminated material from tailings

pile, evaporation ponds, windblown areas, and stock-
pile, including wood chips, and placement in tailings ,

embankment.

2. Excavation and placement of contaminated wood chips in
vicinity properties encapsulation cell.

3. Excavation and placement of radon barrier material in
vicinity properties encapsulation cell.

4. Excavation of contaminated material from processing !
site retention basin and Hammersley Creek areas and
placement in stockpile. |

1

5. Removal and disposal of excess excavated material from
stockpile at Collins Ranch disposal site,

6. Removal of uncontaminated material from the stockpile
at the disposal site and placement in vicinity pro-
perties encapsulation cell. :

i

7 Excavation of existing uncontaminated material from
vicinity properties encapsulation cell area and
placement in stockpile.
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i

B. Measurom:nt for paym]nt for tho follcwing items of oxcava- !

tions will be by the cubic yards of materials excavated, i
'

The quantities for payment will be computed from the lines
and dimensions shown on the Subcontract Drawings, or by
average end area method from surveys conducted before and i

after excavation work as shown on the Subcontract Draw-
'

ings, or by the methods determined by the contractor:

1. Excavation of uncontaminated material for permanent

drainage ditches.

2. Excavation of uncontaminated material for retention '

)
basins.

i

3. Excavation of uncontaminated material for temporary
drainage ditches

4. Excavation of uncontaminated material for Hammersley
Creek relocation.

5. Excavation of uncontaminated materials at Lakeview
;

Processing site for finish grading.

6. Excavation of uncontaminated material at Collins Ranch
Disposal site for finish grading.

7. Excavation of uncontaminated material from tailings
embankment area and placement in stock pile, excluding

fstripping,

C. Measurement for payment for the following items of fills
will be by the cubic yards of materials placed in the
fills. The quantities for payment will be computed by the

i volume the fill material occupies in the final placement
location. This volume will be computed from the lines and
dimensions shown on the Subcontract Drawings, or by
average end area method from surveys conducted before and

I after placing compacted fills as shown on the Subcontract
Drawings, or by the methods determined by the Contractor:

1. Placement of excavated uncontaminated material in

fills at Lakeview Processing Site for finish grading
including material from disposal site stockpile.

2. Placement of excavated uncontaminated material from
stockpile in fills at Collins Ranch Disposal Site for
finish grading.

Document No. 4005 LKV-S-01-00305-02
Issued for Construction-Revision 0

Earthwork 0932S

LKV-1 02200 - 23 032466



(- -=

i
i- :

3. Placem;nt cf- cxcavoted uncontaminated matorial from-

stockpile at the disposal site for radon barrier.

4. Placement of excavated uncontaminated material from
stockpile at the disposal site for geochemical / flow
barrier liner.

5. Placement of uncontaminated material for fills at i

retention basins. |

6. Placement of topsoil on top slope of tailings embank- !

ment for rock-soil matrix.

D. Separate measurement for payment will not be made for the
following items, and such work will be considered inciden-
tal to the related item of work:

1. Dust control.

2. Excavation and backfill of pipe trenches.

3. Subgrade preparation.

4. Excavation and placement of uncontaminated material
for decontamination pads.

E. Overexcavation: Overexcavation for the Subcontractor's
convenience or due to error or lack of control by the Sub-
contractor will not be measured for payment and, instead,

'

shall be backfilled with compacted contaminated or uncon-
taminated material fill, as required, at the Subcontrac-
tor's expense.

F. Separate measurement for payment will not be made for any
other fills specified in this section.

4.2 PAYMEl>T
F

A. Payment for the items of Article 4.1.A above will be by
their applicable unit prices per cubic yard quoted there-
for in the Bid Schedule. The prices quoted shall include
full compensation for excavating, hauling, and placing the
excavated materials in their final locations including all
grading, shaping, preparing subgrade, compacting or conso-
lidating.

B. Payment for the items of Article 4.1.B above will be by ,

their applicable unit prices per cubic yard quoted there-
for in the Bid Schedule. The prices quoted shall include

.

I

|
i
!
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full cC;p;nsaticn for oxcavating and, if requirod, tempo-
i rarily stockpiling the materials until final placement.

C. Payment for the items of Article 4.1.C above will be by
their applicable unit prices per cuoic yard quoted there-
for in the Bid Schedule. The prices quoted shall include'

; full compensation for hauling, and placing the excavated,

materials in their final locations including all grading,'

shaping, preparing subgrade, compacting.or consolidating.
,

D. Separate payment will not be made for the items mentioned
in Article 4.1.D above. All costs for such work will be
considered to be included an the price quoted for the,

;
I related item of work.

| E. Separate = payment will not be made for any other fills
'

specified in this section. All costs for furnishing and

s. placing such fills shall be considered to be included in
the related items of excavation.

i

END OF SECTION 02200

.

I

!' |

|
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j- SECTION 02278

EROSION PROTECTION
,

1 I

PART 1 - GENERAL ,

! !
I' 1 SCOPE ;

.

This Specification Section describes the requirements for
i

furnishing and placing riprap and bedding materials for
. tailings embankment and vicinity properties encapsu2ation !

! cell covers, drainage ditches and energy dissipation fa-
- cilities.
!, ,

! 1.2 WORK NOT INCLUDED
p >

Erosion protection related to the construction of tempo-i

rary facilities specified in Section 01500 is not included ,

p
' in the scope of work of this Specification,

.

1.3 RELATED WORK

A. Section 01300 - Submittals ;
,

B. Section 02200 - Earthwork: Subgrade Preparation

1.4 APPLICABLE. PUBLICATIONS ,

-A. The publications listed below form a part of this Specifi-
cation to the extent referenced. The publications are ,

|referred to in the text by the basic designation only:

'1. American Society for Testing and Materials (ASTM):

C88-83 Test Method for Soundness of' Aggregates by
Use of Sodium Sulfate or Magnesium Sulfate

i C127-84 Test Method for Specific Gravity and Ab-
sorption of Coarse Aggregate ;

C131-81 Resistance to Degradation of Small-Size ;

Coarse Aggregate by Abrasion and Impact in
.

the Los Angeles Machine.

C295-85 Practice for Petrographic Examination of !

Aggregates for concrete.
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!' C535-81 Test Method for ROsistanco to D2gradotion
of Large-Size Coarse Aggregate by Abrasion
and Impact in the Los Angeles Machine

,

1.5 QUALITY ASSURA!4CE

A. Source Quality control:

1. Monitoring of Materials at Source: The materials will
be inspected at the source by the Contractor. Visual
inspection will be used to ensure that the materials
meet the requirements with respect to soundness and
cleanliness. Material which is weathered, jointed,
cracked, or seamed and material which contains unac-
ceptable quantities of overburden, organic matter or
other unsuitable material will be rejected. Materials
will be tested by the contractor to ensure that the
specified requirements are satisfied.

i

2. Unacceptable Materials: All materials not meeting the
requirements of this Section, as determined by tests
and/or inspections at the source, will be rejected.
All rejected materials shall be disposed of at desig-
nated disposal sites and at no additional cost to.the
Contractor. Materials not meeting the grading re-

quirements shall be reprocessed or discarded. The
Contractor may require modification of the processing
and grading operations to ensure that the specified'

grading requirements are met.

1.6 SUBMITTALS

A. A site inspection report containing the information'

specified in Article 2.1.A.2 below shall be submitted, in
triplicate, to the Contractor for review and approval of
the source, in accordance with the requirements of Sec-
tion 01300.

PART 2 - PRODUCTS

2.1 MATERIALS

A .. Material Sources: Erosion protection materials shall be
obtained from sources approved by the contractor. Every

change in source of materials shall require approval from
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the Contractor. Ono commercial quarry op3 rating undct tho ;

name, Western Roads, Inc., in Lakeview, Oregon, has oeen |
tested and evaluated as an acceptable rock source.

1. Approval of the source as a borrow area does not mean
that all materials excavated will meet the require-
ments of this Specification. Processing or selective
quarrying may be necessary to meet the quality re-
quirements of this Section.

2. The basis for approval of the sources proposed by the
Subcontractor shall be as follows:
a. A site inspection report by an engineering . geo-

logist which will include, as a minimum, an eval-
!uation of soundness, hardness, and durability.

b. If available, examples of successf ul -uses of the
material including riprap that has been in place
on other project sites for more than 20 years,
rock that has functioned satisfactorily as founda-
tion stone or building facing for 50 years or
more, and abandoned quarry faces which have main-
tained their integrity after not being worked for
approximately 50 years or more. Durability shall

'be indicated by lack of significant weathering or
loss of volume and strength over decades of expo- _

sure to natural weathering elements.
'

c. The materials shall meet the requireinents of Ar ti-
cle 2.1.B below of this Specification.

'

B. Test results shall be submitted to verify that the
materials meet the following requirements:

1. The materials shall be free from radioactive or other
contamination.

2. Individual pieces shall be dense, sound, resistant to
abrasion, and shall be free from cracks, seams, and
other defects as shown in the petrographic axamination.

3. The shape of at least 75 percent of the material, by
weight, shall be such that the minimum dimension is
not less than one third of the maximum dimension.

.
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4 Quality:

'
I T1st3 Designation Requirements

Specific Gravity ASTM C127 Not less than 2.65
(Saturated Surface
Dry Basis)

Absorption ASTM C127 Not more than 0.75 per-
cent

Soundness ASTM C88 Nc2SO4 Test: Not more
than 5 percent loss
of weight after 5
cycles

'

Abrasion ASTM C131 Hot more than 25 per-
(Los Angeles ASTM C535 cent loss of weight
Machine) after 500 revolutions. ,

'Ratio of weight loss
after 100 revolutions
to loss after 500 ,

'

revolutions shall not
exceed 20 percent.

.

"

Petrographic ASTM C295 The Subcontractor
Examination shall furnish a re-

port for review by
The contractor.

5. Gradation: The materials. shall meet the following

gradation requirements:

a. Riprap Material:

U.S, Standard
Sieve Size Percent Passing

(Square Openings) (Oy weight)
..

.

- nch 100
2-inch 23-98
1-1/2-inch 15-50
1-inch 2-25
1/2-inch 0-5

|
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Type B

! 5-inch 100
3-inch 30-60
2-inch 10-26
1-inch 0-5

;

Type C
12-inch 100
8-inch 34-62

<

6-inch 20-36
4-inch 2-18
2-inch 0

<

i.

I Type D
32-inch 100

I 20-inch 34-60
16-inch 20-36
12-inch 8-24
6-inch 0

b. Bedding Material:

U.S. Standard
Sieve Size Percent Passing

(Square Openings) (by weight)

2-1/2-inch 100
, .

3/4-inch 60-SS'

No. 4 38-is
No. 16 24-40
No. 40 12-26
No. 200 0-5

PART 3 - EXECUTION

3.1- PLACEMENT AND COMPACTION

A. Subgrade preparation (for drainage ditches, etc.) shall be
as specified in Specifications section 02200.

B. Where the required cedding material thickness is 6 inches
or less, the bedding material shall be spread and com-
pacted in one layer. Where the required thickness is more
than 6 inches; the material shall be spread and compacted
in two or more layers of approximately equal thickness and
the maximum compacted thickness of any one layer shall not
exceed 6 inches.
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C. Each layer of bedding material shall bo compacted by f our
passes of a 2- to 3-ton working weignt vibratory roller ,

operating across the slope, over the entire area of place-
ment.

D. Riprap material shall be placed so that the larger pieces
are uniformly distributed and the smaller pieces serve to
fill the spaces between them to provide well-keyed, dense-
ly placed layers of riprap of the specified thicknesses.

E. Riprap material, up to a maximum nominal size of 32
inches, may be placed by end-dumping and may be spread by
bulldozers or other suitable equipment. The material
shall not be dropped from a height exceeding 2 feet above t

the in-place bedding or rip-rap material, nor in a manner
to cause fracture, displacement or damage to the material
being placed or already in place.

F. Construction equipment other than spreading and compaction
equipment shall not be allowed to move over the placed ;

riprap material and bedding material layers except at

equipment crossovers as designated by the Contractor.
Each crossover shall be cleaned of all contaminating mate-
rials and approved by the Contractor before additional i

materials are placed in these areas.

,

3.2 TOLERANCES -

A. The material layers shall be placed generally to the

| limits and thicknesses shown on the Subcontract Drawings
within-the following tolerances:

1. Top of bedding material shall be within 0.1 foot of 1

elevations shown on the Subcontract Drawings.
I

h 2. The minimum in-place thickness shall not be less than
90 percent of the thickness shown.'

3. The maximum in-place thickness shall not be more than
,

125 percent of the thickness shown.
'

| 4. Local irregularities will be permitted provided that
! such irregularities do not form noticeable mounds,

ridges,. swales or depressions which in the opinion of
!

| the Contractor could cause concentrations of surface
runoff or form ponds or gullies.

|
|

|

|

|
|

,
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3.3 FIELD QUALITY CONTROL

A. The placement of the materials shall be monitored to
ensure that the following requirements are met:

1. The correct type of material is being placed.

2. The material being placed is clean and free of unsuit-
able material.

3. The material is being loaded, transported and placed ,

! in a manner which minimizes segregation.

L 4. The material is being placed to line and grade within
the tolerances and limits designated in Article 3.2
above.

B. All unsatisfactory materials shall be removed to the
satisf action of the contractor and replaced with accept- )

able materials at no additional cost to the Contractor.
C. The Contractor may require that material which has become

segregated or not placed according to the above require-
ments be regraded or adjusted, using appropriate equip-
ment, to conform with the tolerances and limits given
above, at no additional cost to the Contractor.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT

A. Measurement for payment for furnishing and placing of the
following materials will be by the cubic yards of material
placed. The quantities shall be eniculated from the lines
and dimensions shown on the Subcontract Drawings:

1. Riprap Materials, Type A, in areas other than vicinity

properties encapsulation cell
2. Riprap Materials, Type B, in areas other than vicinity

properties encapsulation cell
3. Riprap Materials, Type C, in areas other than vicinity

properties encapsulation cell
4. Riprap Materials, Type D, in areas other than vicinity

properties encapsulation cell

!
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I $. Bedding Materials, in areas other than vicinity [
properties encapsulation cell ;

6. Riprap Materials, Type B, in vicinity properties

encapsulation cell

7 Bedding Materials, in vicinity properties
encapsulation cell

4.2 PAYMEtiT
'

Payment for f urnishing and placing the materials of Arti-
cle 4.1.A above, will be by their applicable unit prices
per cubic yard quoted therefor in the Bid Schedule. The
prices quoted shall include full compensation for the

!development of the source (where applicable) including
clearing, stripping and excavating; processing the mate-
rials; testing and evaluating the materials; transporting

> to placement locations; placing; compacting and consoli-
dating complete in place.

EllD OF SECTIOli 02278

t

>
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SECTTON 02500

PAVING AND SURFACING

PART I - GENERAL

l'.1 SCOPE

A. This Specification Section cescribes the requirements for
the construction of the base and asphalt concrete pavement
for the decontamination pads as shown on the Subcontract
Drawings.

B. The Subcontractor shall construct the decontamination pads
to the lines and grades shown on the Subcontract Drawings.

1.2 ALTERNATIVE

'A. As an alternative to asphalt concrete paving the Bidder
may submit with his tid a proposal for an equivalent load
bearing Portland cement concrete pavement.

B. The Bidder's proposal shall include, as a minimum, the.
design of the concrete pad; design calculations, drawings
and specifications in accordance with the requirements of
Section 01300.

C. The pavement and base course shall be designed for 24,000
pounds single axle loading witn a CBR subgrade value of
3.5.

D. The Portland cement concrete shall have a minimum 28-day
compreasive strength of 3000 poands per square inch.

!

1.3 WORK NOT INCLUDED

Roadways and other areas within the Subcontractor's con-
struction yard and other roadwajs constructed by the Sub-
contractor for his own use or convenience are excluded.

1.4 RELATED WORK

l A. Section 02050 - Demolition: Decontamination Pads
1 .

| |
1

i
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Earthwork: Earthwork cnd Subgraca.B. S3cticn 02200 i-

Preparation

1.5 REFERENCES

A. Pertinent provisiens' of the following listed codes and
standards shall apply to the work of this Section, except *

as they may be modified herein, and are hereby made a part
of this Specification to the extent required:
1. Standard Specifications for Highway Construction,

State of Oregon, Department of Transportation, Highway
Division, 1984. All references to . ' Engineer' shall
mean * Site Manager'; all references to ' Division or
Highway Division' shall mean ' Contractor *; and all

*

'

references to ' Contractor' shall mean ' Subcontractor'.
The - provisions for measurement and payment sha*1 not
be applicable. All references to *special provisions'

'

shall not be applicable. Measurement and payment pro-
visions shall be as specified in this Section.

2. American Society for Testing and Materials (ASTM):

D290-67 Recommended Practice f or Bituminous Mixing
Plant Inspection

J.6 QUALITY ASSURANCE

A. Aggregate Base:

1. 1.ggregate base course materials and operations may be
rubject to inspection, sampling and testing by a soil
testing laboratory employed by the Contractor. Labor-,

atory personnel shall have unrestricted access to the
work.

2. The soil testing laboratory will analyze and. test '

naterials in the laboratory as directed by the Site
Manager to determine conformance with these Speci-

fications.

B. Pavement:

1. Bituminous paving mixture shall be the product of a
bulk asphalt mixing plant regularly engaged in the

produccion of hot-mixed, hot-laid asphalt paving mix-
tures.

i
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:2. Mixing plant may bo insp3ctod in occordance with ASTM
D290. The inspector shall be provided with means of
access to all facilities and processes involved in the
production and testing of the paving materials and
mixture.

3. After approval of mix design, no change shall be made
'

~ in types or proportions of materials without written
approval of the Site Manager.

4. An independent laboratory, employed by the Contractor,
may perf orm tests upon paving materials and mixtures,
and obtain core samples upon direction of the Site
Manager. Such testing shall be for the Contractor's

'purposes, not as a contractual obligation for assis-
tance in the construction of the work.

,

1.7 SUBMITTALS

A. The Subcontractor shall submit three copies of certifica-
tion of analysis by manuf acturer or supplier as required t

by Section 106.06 of the State of Oregon, Department of
Transportation, Specifications for Highway construction ,

prior to the use of any materials for which the Site
Manager requires that such a certificate be furnished.

B. Mix design, including source of materials, aggregate seive ,

analysis, specific gravities of fine and coarse aggregate,
and proportions of asphalt binder, by percent by weight of ,

total mix, shall be submitted for each paving mixture to -

the Site Manager f or approval before it is used for con-
struction.

C. A change in aggregate source of supply'shall require the
submittal of a new mix design.

D. Mix design (s) shall be subject to adjustment and accep-
tance by the site Manager.

1.8 ENVIRONMENTAL REQUIREMENTS

A. Base ccurse shall be constructed when the atmospheric tem-
perature is above 35 degrees F. When the temperature
falls below 35 degrees P., the Subcontractor shall protect
all areas of completed base by approved methods against
detrimental effects of freezing. Areas of completed Dase
course damaged by freezing, rainfall, or other weather
conditions shall be corrected to meet specified requ4re-
ments at no additional cost to the Contractor.
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B. Other envirenmental restrictions for placing asphaltic
concrete shall be as specified in Oregon Highway Division
Specifications Section 403.

PART 2'- PRODUCTS

2.1 EQUIPMENT

The Subcontractor shall provide all equipment and facili-
ties required to perform the work of this Specification.
The equipment and facilities shall be subject to approval
by the Contractor.

2.2 MATERIALS

A. Base course aggregate shall meet the requirements for

69sregate bases, 1-1/2*-0 gradation, Section 304 of the
Oregon Highway Division Specifications.

B. Bituminous materials shall meet the requirements of Part
400 of the Oregon Highway Division Specifications.

C. Asphalt Ccncrete Mix Design:

1. Asphalt concrete, Class 'B', mix _ design shall be per-
formed in accordance with Section 403 of the Oregon
Highway Division Specifications except as modified
herein and as approved by the Contractor. The index j

of retained strength shall be at le st 704.
'

2. The paving asphalt shall be of viscosity grade AC-10
and shall conform to the requirements in Section 702
of the Oregon Highway Division Specifications. The
asphalt content shall be 3.5-7.0 cercent by weight of
total mix.

3. The mineral aggregates, filler and asphalt shall be
proportional and mixed as hereinafter specified to

conform with the composition by weight tabulated

below. Sufficient mineral filler shall be used to
correct any deficiencies in the grading of the fine
acjgregates.

!
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Sieve Sizes Percent Passing
(Square Openings) (By Weight)

1 inch 100
3/4 inch 95-100
3/8 inch 65-80
No. 4 45-60
No. 8 30-45
No. 30 15-25
No. 200 3-7

D. .The fog coat will be an emulsified asphalt meeting Oregon
Highway Division Specifications. The material shall be
diluted with one part water to two parts emulsified re-
cycling agent. Blotter material shall be applied to the

time specified by the Contractor andtreated surface at a
before opening to traffic. Blotter material shall be a
natural sand, crushed sand, volcanic cinders, or other

approved material and shall be free of deleterious amounts
of foreign substances,

PART 3 - EXECUTION

3.1 EARTHWORK AND SUBGRADE PREPARATION

A. Earthwork and subgrade preparation shall be as specified
in Section 02200.

B. Before placing and spreading base course material the

subgrade shall be cleaned of all foreign substances and
shall contain no f rozen material, It shall be inspected

by the contractor for adequate compaction and surface

tolerances.

3.2 CONSTRUCTION OF BASE COURSE

A. The construction of the base course shall follow the

requirements of Oregon Highway Division Specifications
Section 304 except as modified herein and as approved by
the Contractor.

B. Placement: The base course shall have water added and
shall be mixed and processed so as to produce a uniform
blend of material before final placement. After process-
ing, the material shall be placed and spread on the pre-
pared subgrade, in a uniform layer or layers not exceeding

i

i

{
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6 inches in compacted depth, unless otherwise approved in
writing by the Contractor. The spread material shall be
free from segregation. ,

C. Compaction: Each layer of aggregate base shall be com-
pacted to a density of not less than 95 percent of the .

'

maximum density determined in accordance with the

requirements of Oregon State Highway Division (OSHD) Test
Method 106.

D. Finishing: ;

1. The final layer of. base shall be finished with

equipment capable of shaping and grading the finish
surface within the tolerances specified herein.

2. The finished surface of aggregate base shall not vary
from the grades established by the contractor by more
than 0.05 of a foot.

'

3. The compacted layers of aggregate base shall be main-
tained in a condition satisfactory to receive the

pavement material when so required.

4. Areas not within the allowable tolerance shall be
corrected by scarifying, placing additional material,
remixing, reshaping and recompacting to the specified
density and surface tolerance.

3.3 CONSTRUCTION OF ASPHALTIC CONCRETE LAYER

A. The construction of the Class 'B' asphaltic concrete layer

I shall be in accordance with Section 403 of the Oregon

Highway Division Specifications except as modified herein
and as approved by the Contractor.

+

1

B. The base course shall be primed with liquid asphalt at the
approximate total rate of 0.25 gallon per square- yard.

The exact rate and number of applications shall be as
required to ensure complete bonding of the pavement to the
prepared surface, as accepted by the Site Manager. Not
more :. nan 4 hours shall elapse between the application of
primer and placing of hot mix. Primer shall not be placed

upon a wet surface or during precipitation.

C. Requirements of Subsection 403.13 of the Oregon Highway
Division Specifications, " Job Mix Formula', shall not

apply. Mixing plant requirements shall be established by
the Subcontractor as required to provide asphalt concrete
that meets the requirements of this Section.
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D. Placement temperature specified in Subsection 403.13 of
the Oregon Highway Division Specifications shall be !;

!established by the Subcontractor as required to provide
asphalt concrete that meets the requirements of tnis

e
iSection,
,

E. A fog coat of bitumen approved by the Contractor shall be
- applied to the top surface of the asphaltic concrete. The
,

application rate shall be 0.1 to 0.2 gallon per square
yard. ,

3.4 CLEAN-UP AND PROTECTION .

A. After completion of paving operations, surfaces shall be '

cleaned of excess and spilled paving materials.

B. Vehicular traffic shall be diverted from pavement until it
has cooled and hardened, but in no case less than 6 hours.

i

3.5 MAINTENANCE

Maintenance and necessary repairs to the decontamination ,

pads shall be provided such that the decontamination pad ;

> surfaces are kept free of holes, deep cracks or ruts, or
other defects that will prevent surface drainage of all
wash water and runoff to the drainage ditch, or that will
impair efficient movement of traffic,

t

'

3.6 DEMOLITION AND DISPOSAL

Demolition and disposal of decontamination pads shall

conform to Section 02050.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT
,

A. Measurement for payment for construction of decontamina-
tion pads will be on a lump sum basis.

B. Separate measurement for payment will not be made for
bituminous material including prime coat, tack coat or fog
Coat.

C. Measurement for payment for demolition and disposal of
decontamination pads is specified in Specification Section

,

02050.!

|
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4.2 PAYMENT

A. Payment for construction of decontamination pads will be
by the lump sum price quoted therefor in the Bid Schedule. '

The price quoted shall include full compensation for fur- .

nishing all equipment, materials, labor, tools, inciden-
'

tals, and for pert'orming all work for the construction
iincluding site clearing, earthwork, subgrade preparation,

aggregate base, asphaltic concrete pavement or Portland
cement concrete pavement, and for protection and mainte-
nance work as shown on the Subcontract Drawings, as speci-
fled in these Specifications, and as required by the Site *

Manager.

B. Separate payment will not be made for bituminous material
including prime coat, tack coat or fog coat. Full compen-

sation therefor will be considered to be included in the
above mentioned item of work.

C. Payment for demolition and disposal of decontamination
pads is specified in Specification Section 02050.

,

*

END OF SECTION 02500

,
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SECTION 03674i

>

MONITOR WELLS

PART 1 - GENERAL

1.1 SCOPE

A. This Specification Section covers the requirements for all
activities required to construct groand-water monitoring
wells and includes the furnishing of all labor, material,
transportation, tools, fuels, lubricants, plant and other
equipment necessary, unless hereinafter specifically ex-
cepted, to perform all operations necessary to construct
and develop the aforementioned wells.

B The monitor wells shall be constructed and ready for use
within 90 days from the date of the Notice to Proceed. |

C. The Subcontractor shall be responsible for obtaining all
well-drilling permits and for complying with all state and
local regulations.

.

1.2 JOB CONDITIONS

Control of radiation contamination shall be in accordance
with the requirements specified in Sections SC-7 and SC-8
of the Special Conditions.

.

1.3 APPLICABLE PUBLICATIONS

A. The Publications listed below form _a part of this Speci-
fication to the extent referenced. The Publications are
referred to in the text by the basic designation only:

_\

1. American Society for Testing and Materials (ASTM)

C150-84 Standard Specification for Portland Cement
!
'

2. American Water Works Association (AWWA):

A100-84 AWWA Standard for Water Wells

3. Environmental Protection Agency (EPA): Manual of Water
Well Construction Practices, EPA-570/9-75-001.
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4. Or0g^n Wator RosourcOs D;partment (OURD): Rulos and
Regulations Prescribing General Standards for the

Construction and Maintenance of Water Wells in Oregon,
effective January 1, 1979.

1.4 SUBMITTALS

A. General Submittal Requirements: Refer to Section 01300. |

B. Samples: Three samples of filter material and their sieve
analysis shall be submitted to the Contractor for review
and approval 30 days before placement of the materials.

C. Description of Equipment: Prior to shipment of drilling
'

equipment to the site, the Subcontractor shall submit for
.

Contractor's approval a description of the equipment pro-
_ posed for use in the work and the names and experience
record of the proposed operators.

t

1.5 DELIVERY , STORAGE, At4D HA!4DLI!4G
,

Filter may be delivered, bagged and stacked at the site or
it may be delivered in bulk. If delivered in bulk, it
shall be placed on a protective sheet preventing contact.
between it and the ground. It shall be protected from
being damaged by providing a suitable covering.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cement shall meet the requirements of ASTM C150 Type I or
V. Cement shall be compatible with existing ground water.

B. Grout shall be a mixture of one sack - of Portland cement
(94 pounds) to 5 gallons of water. Commercially processed ,

bentonite clay, 3 to 5 percent by weight, shall be added
to the neat cement grout.

'

C. Bentonite Pellets: Sodium bentonite pellets shall be 1/4
inch in diameter.

D. Casing and Well Screen: Blank casing and commercially
slotted or perforated 0.030-inch opening screen shall be
Schedule 80, Type I, 2-inch inside diameter, flush joint,
PVC pipe as manufactured by Aardvark Corporation, Inc.,

5815-A 14or th Meridian, Puyallup, Washington 96371, or
approved equal.
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'E. Sand /Gr av01 ' Filter s ' Proparties, gradations, and sample
approval shall' be in accordance with the procedures. out-<

,

lined in Sections 6.3, 6.4 and 6.5 of'AWWA A100.~

'

*

PART 3 - EXECUTION

.

3.1 GENERAL

Well construction shallL conform to the requirements of ,

this Specification and details shown - on the Subcontract
Drawings. The Subcontractor shall collect all, samples and
- keep an accurate log of the borehole, all as required by
tha-Contractor and OWRD regulations. Wells shall be dril- ;

led and constructed by a driller having an Oregon State
Well Drilling License, ,

3. 2 ~ DRILLING OF WELLS
.

A. General: Wells shall be drilled by a hollow stem auger or
rotary drilling rig which will insure proper placement of
well screen and casing. Before drilling begins, the Sub-
contractor shall demonstrate that all material, equipment,

'

and . experienced personnel are mobilized and the equipment.
is adequate for an efficient operation, and is operating
in a satisf actory manner. Drilling equipment shall be
adequate for! drilling an 8-inch or larger diameter hole to

a depth of approximately 150-feet. Each well shall extend
to a depth of 15 feet below static water table.

B. Anti-Cross-Contamination Measures:

1. The Subcontractor shall at all times make diligent
effortsLto prevent-the contaminatien or cross-contami-
. nation of: all wells and borings. The Subcontractor
shall~svoid the deliberate or. inadvertent introduction
of foreign, toxic and contaminating substances into

7

the well_ or boring. Such substances include but are
not limited to oil, grease, hydraulic fluid and
fuels. To reduce the potential . for contamination, the
. drilling rigs, tools, drilling stem, and all other

'

appurtenant equipment shall be cleaned with steam
under-the direct supervision of the Contractor before
entering the designated project site.

I
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timr any of' ths- 'ebovo equipment enters tha2.;.Each
designated project site, it shall be steam cleaned.

v' However, once on site, steam cleaning will- not be
required again unless the equipment leaves the pro]ect

'

site or becomes.. contaminated with hydrocarbons or
N other contaminants. Additional steam cleaning re-

quired in such cases shall be performed under- the
supervision of and:at the' discretion of the Contractor.

,
3. Interior portions of equipment which are not . acces-*

sible for cleaning with steam shall. be thoroughly
cleaned and flushed with fresh, potable water. Oil,

grease or. pipe dope shall not be used on pipe threads;
non-hydrocarbon-based lubricants, such as silicon or
teflon, are acceptable, however. ;

s

4. All PVC casing and screen shall be' steam cleaned in-
side and.out prior to entering the project site. The
PVC pipe shall be stored in a non-contaminated area,
elevated. of f the ground and covered. Any PVC pipe ,

which subsequently becomes contaminated with hydro-
carbons or other contaminants shall be steam cleaned
again prior to use. .

,

5. Cross-contamination shall be minimized by thoroughly'

,' cleaning all external and internal surfaces on all
. drilling equipment, rigs, tools, drilling stem, and
all other appurtenant equipment after each hole is

completed and-before moving to the next drillitig loca-
tion. Cleaning shall be accomplished by completely
removing all soil from the equipment described above
and thoroughly flushing. the interior and exterior of
such equipment with fresh, potable water.

,

6. The Contractor will direct all contamination and cross-contamintion preventative actions, and all work shall
be accomplished to his satisfaction. The Subcon-

'

' tractor shall adhere to the Contractor's directions in
this matter.

'
,

3.3 CASING AND SCREEN
,

A. PVC casing and well screen shall be placed in the borehole
as shown on the Subcontract Drawings. The bottom of the ,

pipe shall be capped. The Subcontractor shall place the
,

assembled PVC pipe in the well in ruch a manner as to
avoid jarring impacts and to insure chat the assembly is
not damaged or misplaced. If rotary drilling methods are
used centralizers shall be installed at 20 ft. intervals.
Immediately after the installation of the PVC pipe, the

.
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d';pth of well~ sha21 bo . macsurod. Tha wo11 risar shc11
enend: above ground level, as shown on the Subcontract

.

Drawings. The Subcontractor shall keep and submit an ac- i'

curate record of the order, number, size and length of
each piece of PVC pipe installed in the well.

3.4 SAND / GRAVEL FILTER
II

A'. After the casing' and the screen have been installed in
their proper position for the full depth of the well, an
envelope of coarse-grained silicious sand and fine gravel
filter shall be 'placed in the annular space between the --

well bore and the ' casing / screen. The f11ter material

shall extend a' minimum of 5 feet above screen sections.
B., Materials used for the filter shall be clean and washed.

Filter grain size selected by the Subcontractor.shall meet
the requirements of AWWA A100. The filter shall be
tremied or placed in a manner to minimize segregation.

L 3.5 BENTONITE PELLET SEAL

A transition zone consisting of bentonite pellets shall be
placed immediately above the sand / gravel filter as shown

L on the Subcontract Drawings. .

3.6 GROUTING

To protect ' the well against the entry of unwanted water
and contaminants from the surface, the annular space be-
tween the casing and the borehole shall be grouted from
the top of the bentonite transition zone to the ground
surface- ' Prior to grouting, the annular space shall be
flushed or jetted to assure that the space is open and

| ready to receive grout. Grout material shall be placed by
displacement method such as pumping or forced

in]posi tivea
ection by air pressure. Grout'shall be in]ected in the

annular space between the casing and the borehole. Grout

shall be placed in one continuous operation. The grout

shall consist of Portland cement and bentonite, as

described in Article 2.1.B above. Other admixtures to

reduce permeability, increase fluidity, and control time
of s.e t and the composition of the resultant slurry shall
be approved-by the contractor.

I
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3.7 DEVELOPMENT'

Af ter' the monitoring wells are completed, they shall be
'

thoroughly cleaned of all foreign substances. Tne wells
shall then be developed by methods outlined in Article 52
of the EPA manual (EPA-570/9-75-001) for a period of not
less than 4 hours. If air is used for development, either
a non-contaminating synthetic oil lubricant shall be used
for compressor lubrication, or the air stream shall be
filtered to remove hydrocarbons.

3.8 CAPPING OF WELLS

A. Each well shall be equipped with a schedule 40 steel pipe
casing embedded into the cement grout as shown on the
Subcontract Drawings. Locking covers to prevent

unwarranted access to the wells shall be installed.
B. The top of the PVC monitoring well shall be fitted with a

threaded _ cap with a 1/8-inch diameter hole drilled in the
top. The threaded cap shall be attached to the PVC casing
by means of an adapter section, male threaded one end and
slip jointed other end cemented to the casing with a

minimal amount of ?VC glue. This is the only place where
sc,1 vent cement will be used in well construction. It is
imperative that this coupling be above land surface, that .

'

'the bare minimum amount of solvent cement be used, and
that great precautions are taken so that absolutely no
cement drips down into the well.

C. Any well that will be temporarily removed from_ service, or
will be left ' uncompleted for a period of greater than

eight hours, shall be capped by the Subcontractor with a
watertight cap and equipped with some type of ' vandal
proof" cover satisfying the Contractor and applicable:
state or local regulations or recommendations.

3.9 ABANDONMENT

Should the Subcontractor elect or be required to abandon a
well, he shall grout the abandoned hole as specified in
Section 02090 of these Specifications.

3.10 DISPOSAL OF MATEFIALS

Materials such as soils, drilling mud, debris, rubbish,

and other materials resulting from drilling operations

|
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kshall- b3 stockpiled for disposal in'the tailings ambank-<

ment'.

PART 4 - MEASUREMENT AND PAYMENT ,

4.1- MEASUREMENT ,

A. Measurement for payment for constructing monitor wells

will be by the linear feet of wells completed.

B. No measurement for payment will be made for wells aban-
doned by the Subcontractor due to lack of material, inade-
quate or faulty equipment or careless operating procedures.

'4.2 PAYMENT

A. Payment for constructing monitor wells bill be by the unit
price per linear foot quoted therefor in the Bid Schedule.
The price quoted shall include full compensation for

furnishing all labor, materials, equipment, tools, acces-
sories and incidentals, and f or performing all work speci-
fled for complete operating wells.

B. No payment will be made for wells abandoned by the Subcon-
tractor due to lack of material, inadequtte or faulty

equipment, careless operating procedures or other Subcon-
tractor negligence. No payment will be made for sealing
of- wells resulting from abandonment of wells due to

Subcontractor's negligence or operating error.

END OF SECTION 02674
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E SECTION'0A738

SITE DRAINAGE

PART 1 - GENERAL

1.1 SCOPE

This Specification Section describes the requirements for
.'the construction and maintenance of temporary and perma-
nent drainage facilities, including temporary drainage
ditches, culverts and wastewater retention basins for use
during. construction, as- well as permanent drainage
facilities, all as shown on the Subcontract Drawings.

1.2- WORK NOT INCLUDED

Drainage work related to the construction of temporary
facilities specified in Section 01500 is not included in
the scope of work cf this specification.

1.3 RELATED WORK ,

' Demolition: Wastewater Retention BasinsA. Section 02050 -

and Temporary Drainage Ditches

B. Section 02110 - Site Clearing

C. Section 02140 - Dewatering

Earthwork: Excavation and Subgrade Pre-D. Section 02200 -

paration

E. Section 02278 - Erosion Protection

F. Section 02771 - Membrane Liner

G. Section 02935 - Seeding

104 DEFINITIONS

Disturbed Area: An area disturbed by construction opera-
tions, including but not limited to excavated areas,

stockpile areas and areas from where vegetation has been
removed by construction equipment.

9
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165' -APPLICABLE PUBLICATIONS..:>.
;

6 A. The; Publications; listed below f orm a part ' of this Speci-
the J extent referenced. The publications arein -fication to ~ *

E referred'to in the text by the basic designation only:

l'. American Association of State Highway and Transporta-
u
i tion Officials'(AASHTO)- ,

,

M'3'6-83- Cortugated' Steel Pipe, ' Metallic Coated for 1
:Sewers and Drains

:

[ PART 2 - PRODUCTS

2.1 MATERIALS'

'

'A. Culverts:
c

' 1. Culvert pipe indicated as ' CSP' on the Subcontract 'i

Drawings shall be corrugated steel pipe conforming to
,

AASHTO M36, Type I (circular section), and shall be
provided complete with fittings, coupling bands, and '

all required accessories,'

y

2. Diameter of pipe shall- be as shown on the Subcontract
Drawings. Unless otherwise indicated on the Subcon-
tract Drawings the thickness of the pipe shall.be 16

. gage minimum. ;
.

B .- Dewatering: See Section 02140.

-C.- Fill. materials shall.be as specified in Section 02200.

-D. Seed mix and mulch shall be as specified in Section 02935.. j

,

.PAPT 3 -' EXECUTION

:

3.1 DITCHES

A. . Ditches shall be excavated true to line and grade as spe-
'

cified-in Section 02200. Any erosion which occurs to the
-excavation before seeding or placing filter materials
shall be repaired with carefully compacted uncontaminated
fill, at no additional expense to the Contractor.
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'B.- The . subgrada of ce2h parm0nant drainags' ditch shc11 be
X prepared as specified in Section 02200.

p
3.2 SEEDING AND MULCHING

All cut and fill slopes not finished with riprap protec-
tion, including sides and inverts of ditches,. shall be
seeded and mulched as specified in Section 02935.

3.3 CULVERTS

A. Trenches for pipe culverts shall be excavated and - pipe i

bedding shall be provided as shown on the Subcontract
'

4

Drawings. After the pipe is satisfactorily laid, the

trench shall be backfilled as shown on the Subcontract
Drawings and compacted to a density at least equal'to that
of the adjacent soil. All culverts utilized for temporary
drainage during construction shall be removed by the Sub-
contractor at the completion of site work.

B. The Subcontractor shall be responsible for the maintenance
and repair of all culverts.

3.4 WASTEWATER RETENTION BASINS AND DRAINAGE DITCHES
j

A. Wastewater retention basins and drainage ditches shall be
constructed as shown on the Subcontract Drawings.

B. Membrane liner shall be installed as specified in Section
02771.

i

|
- 3.5 EROSION PROTECTION MATERIALS

Erosion protection materials shall be placed as specified
in Section 02278.

3.6 MAINTENANCE
i

The Subcontractor shall be responsible for the maintenance
of site drainage during construction. Drainage ditenes

and culverts may require periodic cleaning. Culverts and I

ditches shall be kept free of sediment deposits, deor2s |

and other materials'that may restrict or prevent drainage.
The Subcontractor, when directed by the Contractor, shall
remove and replace all items not functioning properly be-
cause of clogging, damage, or deterioration.
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Jo7 REMOVAL

At the' comp 3 etion of the Subcontract when the wastewater
retention basins and the. temporary crainage ditches are no
longer required they shall be demolished as specified in
Section 02050 and as required by the Contractor.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT

A. Measurement for payment for excavation of the drainage
ditches and the wastewater retention basins, and for sub-
grade preparation of the permanent drainage ditches is

specified in Section 02200. Side ditchee for roads and
facilities alike shall not be included in measurement for
payment. Erosion protection materials will be measured
separately.

B. Measurement for payment for furnishing and installing
15-inch diameter corrugated steel pipe culvert will be oy
the linear feet of pipe installed.

C. Measurement for payment for furnishing and placing erosion
protection materials will be as specified in Section 02278.

D. Measurement for payment for demolition of the -temporary
drainage ditches and the wastewater retention basins is
specified in Section 02050.

4.2 PAYMENT

A. Payment for excavation of the drainage ditches and the
wastewater retention basins, and for subgrade preparation
of the permanent drainage ditches is specified in Section
02200.

B. Payment for furnishing and installing 15-inch diameter
corrugated steel pipe culvert will be by the unit price
per linear foot quoted therefor in the Bid Schedule. The
price quoted shall include full compensation for furnish-
ing all materials, tools, equipment, incidentals, -l abo r ,
and for performing all work including excavation, back-

filling, compacting, removal, etc. for complete installa-
tion..

|-
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J iV ''" 'C. . Payment' for furnishing and placing crosion protection
~

- M materials will be as specified in Section 0227b.-

for demolition of the temporary drainage ditchesD. Payment
and the; wastewater retention basins shall be considered =to~

:..be- included. in the Bid . Schedule item f or demolition speci-
fied in.Section 02050.
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END OF SECTION 02728
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Ib SECTION 03771
,

MEMBRANE LINER

t

c

PART 1 - GENERAL
,

1,1 SCOPE

This specification Section describes the requirements for
furnishing and installing r.embrane liner systems for

wastewater retention basins, emergency spillways and par-
-ticular drainage ditches.

-

1.2 SYSTEM DESCRIPTION

A. Liner system shall consist of_ liner, adhesives and acces-
sories required for sterilizing ground and installing

liner, vents and other appurtenances.

B. The- retention basins and ditches, where lining is re-

quired, will carry water produced from stormwater runoff,
-decontamination and dewatering operations, including minor
amounts of sediment transportation. Major contaminants in
the water will consist of the following maximum concentra-
tions:

Chlorides 2,400 mg/l

sulfates (NASO ) 7,000 mg/l
4

Total Dissolved Solids 11,000 mg/l
5.6 - 9.3pH

,

1.3 RELATED WORK

A. Section 01300 - Submittals

B. Section 02050 - Demolition-

C. Section 02200 - Earthwork

D. Section 02728 - Site Drainage
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'le 4 ' APPL 3 CABLE PUBLICAT3ONS

A.- The Publications listed below form a part of this Specifi- ,

'

cation . to the extent referenced.- The Publications are ;

referred to in the text by the basic designation only: ,

1

1. Amer'icantSociety for Testing.and Materials (ASTM): q

D638-84. Test Method for Tensile Properties of

Plastics

D792-66| Test Methods for Specific Gravity and Den-
sity of Plastics by Displacement (R1979)

D1004-66 Test-Method for Initial Tear Resistance of-
Plastic Film and Sheeting (R1981) ,

-D1593-81 Specification for Nonrigid Vinyl Chloride
Plastic Sheeting

D2301-84- Specification for Vinyl chloride Plastic
Pressure-Sensitive Electrical Insulating'

Tape

2. Federal Standards (FS): ;'

101C . Test Methods for Packaging of Materials- ,

|

1.5 ~ QUALITY ASSURANCE

| A. Manufacturer: The manufacturer of the liner shall have
manufactured, fabricated and supervised installation of at
least:1,000,000 square' feet of membrane liners.

B. Installation Worker Qualifications: The installation
workers shall have installed a minimum of 500,000 square
feet of membrane liners.

C. Installation- Supervisor: Installation of the membrane
liner shall be performed under the supervision of an

Installation Supervisor qualified and approved by the
.

manufacturer.

.

1.6 SUBMITTALS

A. General. submittal requirements are specified in Section
01300.

Document No. 4005 LKV-S-01-00309-02
Issued for Construction-Revision 0

Membrane Liner 0957S
LKV-1 02771 - 2 032486



. .

.B.- Tho _ Subcontractor < shall submit tho following to tho' Con-
Ltractor: for review and approval 30 days bef ore. placement

-

of the material:
,

.1. Product data.

2. - Samples of material and accessories. ;

3. Certificate signed by the manufacturer that the system- ,

proposed meets the Specification.

4.- Installation details.'-

5. Manufacturer's installation instruct' ions.

6. Test reports. ,

'|
'

-

1.7. WARRANTY

Liner materials and f actory seams shall be warranteed to-
be free f rom def ects in materials and workmanship for a
period of 3 years from the date of acceptance. Installa-

tion and field seams shall be warranteed free of defects
for a period of 3 years from the date of acceptance.

.PART 2 - PRODUCTS

2.1 ' ACCEPTABLE MANUFACTURERS

The liner material shall be the product of a manufacturer
successfully engaged- in the business of manufacturing

liner materials for the last ten years.

2.2 MATERIAL

A. The thermoplastic elastomer lining-material'shall be manu-
f actured f rom' a synthetic rubber compound and shall be
polyethylene (PE) or chlorinated polyethylene (CPE),

specifically compounded for use in hydraulic facilities.
'B. The lining shall be of unreinforced construction consist-

ing of calendered synthetic rubber sheeting.
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C.- Physical Properties ;
?

m Property Test Method Data _

. Density ASTM D792 0.930 gms/ce,. min. ,

-Thickn'ess ASTM D1593 CPE 30 mil, nominal-
or D2301 PE 40 mil, nominal- .'

6

Puncture Resistance FED STD 101C, 130 lbs, min.

Method 2031-

Tensile Strength ASTM D638,
0 Yield 45 lbs/ inch, min.

O Break 105 lbs/ inch, min.

Elongation'0 Break -ASTM D638 650 percent, min.

Tear Resistance ASTM D1004 15 lbs., min.
,

2.2 FABRICATION'

The roll goods shall be factory fabricated into optimum
sized panels up to 20,000 square feet, using an_ approved. ,

seaming method as prescribed by the . manuf acturer. - When
the seam is tested to shear, f ailure of the material in-
cluding the seam shall not occur at the bonded surfaces.

,

PART 3 -' EXECUTION
,

_3 .1 GENERAL;

The liner. systems shall be installed as shown on the Sub-
contract Drawings and as recommended by the manufacturer.

3.2 GROUND SURFACE PREPARATION

A. Surf aces . to be lined shall be smooth and free of sharp
rocks or vegetation. If the liner is not applied within
15 days of surface preparation, the surface shall be pro-
tected against growth of vegetation by the application of
a . suitable short-lived soil sterilant as approved by the ,

contractor.
|

|

|
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B. C2rtification from an Incta11ation Supervisor chall be
requirnd stating that the surface on which the liner is to
|be-placed is acceptable. No installation of lining shall
commence until this certification is-furnished to the Con-
tractor. The receiving surface shall be kept in the
accepted condition until the installation of--the lining is
accomplished.

3.3 ' FIELD SEAMS

All field seams shall be performed using only the manufac- j
turer's approved methods, adhesives and application direc-
tions. The: minimum width of' overlap of field seams shall
be 4 -inches. The contact . surf aces of the panel overlap
shall be cleaned to remove all dirt, dust or=other foreign
materials. A nominal 6-inch overlap of liner panels shall
be allowed to keep dirt- out of the field seams. When
bonding the seams, the temperature of the sheet and adhe-
sive shall be not less than 55'F. Artificial heat-shall
be applied if ambient conditions create lower _ temperature .

3.4 1NSPECTION-

A. All field seams shall be 100 percent inspected by the
installation Supervisor.

B. The site shall be available at all reasonable times for
inspection of finished work - or work in progress by the
Contractor. Any seams or areas found to be defective

shall be repaired according to the manufacturer's
instructions at no cost to the Contractor. In no case
shall these be less rigorous than the specifications for '

field seaming.

3.5 ANCHORING

During installation, necessary precautions shall be taken
to insure the liner will not-be damaged or moved by wind,
rain or dust. The liner shall be installed in such a ,

'manner that prior to filling, the liner will be protected
from damage or movement by wind, water, and dust. j

!

3.6 TEMPORARY EROSION PROTECTION-CONSTRUCTION PHASE

: A. Synthetic membrane shall be placed on the prepared waste-
water retention basins subgrade including the emergency

spillways, as shown on the Subcontract Drawings.
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|,

<B.- M3mbranG - Odgos = to be- joined cro overlapped and 20aled as- .',

recommended by.the manufacturer.

.h C. The Subcontractor shall maintain and if required, repair
'

: synthetic membrane to provide ef ficient protection from
, 3

runoff erosion and contamination.

D.: Demolition and disposal of the membrane liner shall. con-
i,n

'. form to the requirements of Section 02050.
.

.

4

PART=4 - MEASUREMENT AND PAYMENT ;

.
+

4.1 MEASUREMENT
,

A. : Measurement for payment-for furnishing and installing _mem-
brane liner'for-the wastewater retention basins, emergency ,

y.'
4 ' spillways and decontamination-pad side ditches will be by

thei square yards of material installed. The quantities i,

j -for payment will be calculated from the lines and dimen--
sions shown on the Subcontract Drawings. The surfaces'

shall be measured parallel to the liner material: installed.

B. Measurement for payment for preparation of subgrade shall
-be as-specified in Section 02200.

4 '. 2 - PAYMENT-
o..

L .A. Payment for furnishing and installing membrane 'dner for.

the-wastewater retention basins, emergency . spillways, andr

|., decontamination pad side -ditches- will be by . the unit
price-per square yard quoted there_for in the Bid Schedule.-L

The price quoted shall include full compensation for fur- -

nishing all materials, tools, equipment, Installation

Supervisor, incidentals and for performing all work as
specified. ;

t
:B. Payment f or preparation of subgrade shall be as specifiedq

| in Section 02200.
u 1

1"

?
.

END OF SECTION 02771

|\
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SECTION 02850

SIGNS

4

PART 1 - CENERAL.
h

,

1.1 SCOPE

A. This Specification Section describes the requirements for
furnishing, fabricating and erecting warning signs to

|indicate the presence of radioactive materials.

B. The signs shall be installed at locations shown on the
Subcontract Drawings and as specified in this Section.
Signs shall be installed upon completion of all other

Subcontract work at the disposal site.

.2 DEFINITIONS1

A. Legend: The word legend shall mean the entire message and
border _for'a sign.

B. Message: A group of words, numbers and symbols shall

constitute the message for a sign.

1.3 DESIGN REQUIREMENTS

A. The signs shall display the following legend:

1. The international symbol indicating the presence of
>

radioactive materials,

2. The site is government property, and contains uranium
mill tailings, and

3. Trespassing is forbidden.

B. The sign at the entrance to the site shall display the
information specified in Article 1.3.A above plus the name
and telephone number of the responsible agency.

1.4 SUBMITTALS

A. General suomittal requirements are specified in Section
01300.'
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[- B. Unless; othorwice sp3cifiod, tho Subcontractor shall sub-
O mit, in triplicate, the following to the contractor for

review:

1. Site layout showing locations of the signs. s
-

2. Working drawings showing the layout for the legend on
each type of sign. The layout shall include all ,

vertical and _ horizontal spacing dimensions, including 1

the length of each individual word. A _ continuous i

dimension line shall be used for each line'of legend I

and .the total of the numerical' dimensions given on |

J each line shall be equal to the length of the sign. ,

The name of the sign fabricator, the manufacturer for
all fabricated legends and the origin of the letter
spacing used to determine the word lengths shall be
noted on all working drawings for signs. Only one >

sign -layout shall be shown on each sheet of working
drawings submitted. The working drawing sheets shall
be 8-1/2 inches by 11 inches.

3. Installation details. ,

1.5- APPLICABLE PUBLICATIONS

A. The. publications listed below form a part of this Speci-
fication to the exstent referenced. The publications are
referred to in the text by the-basic _ designation only:

.1. -Oregon State . Highway Division: Standard Specifica--
. tions for Highway Construction, 1974 Edition.

,,

2. _ American Association of State Highway and Transporta-
tion Officials (AASHTO): AASHTO Manual for Signing
and Pavement Marking of the National System of Inter-
state and Defense Highways.

,

PART 2 - PRODUCTS

2.1 SIZE AND DESIGN

A. The perimeter sign shall conform to the requirements shown-

in Figure 02850-A.,

l

B. The entrance sign shall conform to the requirements shown
--in Figure 02850-B.

.

-
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!

2. 2' SIGN-BACKGROUND
m

A. The signs shall have yellow 'leflectorized cheeting back-
ground on sheet _ aluminum with non-reflectorized olack

screened legend.'

B. The colors used for. sign backgrounds shall match the

highway ::olor to.lerance charts produced by Hale Color
consultants,- 1220- Bolton Street, Baltimore, Maryland
21217, or approved equal. Where required, the colors

shall conform to the color coordinates specified. If

color coordinates are not specified, the color sample,
called for herein, shall be subject to visual matching to
determine the acceptability of'the color.

t
-

2.3 MATERIALS

A. The materials shall be'of the kinds and types as specified
herein and shall meet the requirements of applicaole sub-
sections of Specification Section 761 of the Standard
Specifications for Highway Construction of the Oregon

State Highway Division.

B. Sign fabrications shall conform to the requirements of
subsections 645.32'and 645.33. 4

C. Reflective sheeting application shall conform to subsec-
tion 645.32.

D. Legend installation shall meet the requirements of sub-
section 645.36.

PART 3 - EXECUTION <

3.1 INSTALLATION

A. Signs shall be located and erected as shown on Contrac-
tor-approved drawings, and as required by the Site Manager.

B. The distance between perimeter signs shall not exceed 500 ,

feet.
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PART'4 - MEASUREMENT AND PAYMENT

,

4.1> MEASUREMENT

Measurement- for payment for furnishing, fabricating and
erecting signs specified in this Section will be by the.,

number of signs actually furnished and installed.

4.2- PAYMENT
i

Payment for furnishing, fabricating and erersting signs
_'

specified in this section will be by 'the unit price per
each quoted therefor in the Bid Schedule. The . price
quoted shall include full compensation for designing,
furnishing, fabricating, providing all labor, materials
and incidentals, and for . installing signs complete in
place including all work such as excavating', concreting
and alike.

END OF SECTION 02850

,
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SECTION DA935
,

SEEDING

7

:

PART 1 - GENERAL

l'.1- SCOPE i

This: Specification Section covers seeding. All exposed
to 'Iareas not covered by riprap shall be seeded as required

control _ erosion. ,

1.2 WORK NOT INCLUDED
u

Seeding related to the Temporary Facilities: specified in7

Section 01500 is not included in the Scope of Work of this
Section.

1.3 MATERIAL STORAGE ,

A. Seeds shall be stored in sealed waterproof containers in a
cool, dry location and nhall be kept out of direct sun-
light until ready for use.

B. Fertilizer shall be delivered and stored in waterproof
containers which will show the chemical analysis and name ,

of manufacturer.

PART-2 - MATERIALS

2.1 SEED MIX

A. Temporary Cover: One of the following seed mixes shall oe
used for temporary seeding of exposed areas during con-
struction:

Seeding Rate 1

Seed Species (Pounds Per Acre)

80
1. Winter or Spring Wheat or Rye

(98% purity, 851 total germination)
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- 2 '. - . Spring Barley 80 1

.(99%-purity, 85% total germination) ]
3.. Annual or' Perennial Ryegrass 20 1

(98% purity, 85% total germination)
|

B. Drainage Ditches: The seed mix for all temporary and -|
_ permanent drainage ditches shall consist of one of _ the

. following. ,

Seeding Rate
Seed Species (Pounds Per Acre)

|1. Pubescent Wheatgrass 25
!(90% purity, 85% total germination)

2. Streambank Wheatgrass 25
(90% purity, 80% total germination)

3. Intermediate Wheaterass 25
(94% purity, 85% total germination)

4. Hard Fescue 12
(95% purity, 85% total germination)

5. Crested Wheatgrass 15
(94% purity,'85% total germination)

>

C. Pe rr.anent Cover One of the following seed mixtures shall
be used for seeding of final grades:

Seeding Rate
Seed Species (Pounds Per Acre)

1. Crested Wheatgrass' 10
(94% purity, 85% total germination)

Pubescent Wheatgrass 15
(90% purity, 85% total germination)

.

Intermediate Wheatgrass 15'

(94% purity, 85% total germination)

Total 40

|

2. . Cereal Rye 30

(98% purity, 85% total germination)
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,

L ,. Pubescent Wheatgross .15

(* -(90% purity,~85% total germination) |
|

Intermediate Wheatgrass 15 i
'(944 purity, 85% total germination)

Total 60
;

3. Crested Wheatgrass 10

(94% purity, 85% total germination)
Streambank Wheatgrass 30
(90% purity, 80% total germination)+

Total 40

4

4. Wheatgrass 20
-(90% purity, 85% total germination).

-3

Hard Fescue 10
<

(95% purity, 85% total germination) -

Big Bluegrass 10
(90% purity, 70%-total germination)

Total 40

,

5. Crested Wheatgrass 10

(94% purity, 85% total germination)

Hard Fescue 15
(95% purity, 85% total germination)

10Big Bluegrass
(90% purity, 70% total germination)

i

Total 35

2.2 ACCEPTANCE OF SEED

Final acceptance of seed will be made by the Contractor
based on the following: Seed shall be furnished sepa-
rately or in mixture in standard sealed containers with
(1) seed name; (2) lot number; (3) net weight; (4) per-
centages of purity and of germination; and (5) percentage
of maximum weed seed content clearly marked for each kind
of seed. The Subcontractor shall furnish the Contractor
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duplicato copios-of a statem3nt' by ths vendor, cortifying
that' L each lot' :of .- seed has been tested by a recognized-'

,

laboratory for seed testing within 6 months of date - of
delivery. This . statement shall include: (1) name and#

address of . laboratory, (2) date of test, (3) lot number
for each- kind .. of seed, and (4) resultL of tests as to
name,-percentages of' purity and of germination, and per- a
centage of weed content, for each kind of seed furnished,
and,.in. case of a mixture, the proportions of each kind of-
seed.---

~2.3 LIME' ;

Lime, if required, shall be agricultural grade limestone.

- 2.4 FERTILIZER
-i

'

Fertilizer shall be a standard commercial grade and pro-
vide the minimum percentage of available nutrients speci-
fled. Fertilizer shall be furnished in new, clean, and
sealed containers with the name, weight, and guaranteed>

analysis of contents clearly. marked. A liquid form of
fertilizer con.aining the minimum percentage of available ,

nutrients may be used. |

2 .' 5 MULCH
i
'

Mulch shall consist of cereal straw. Cereal straw shall
be f rom grain crops that are free from noxious weeds,. ;

mold, or other objectionable material. Mulch shall be in. I

an- air-dry condition and suitable for placing with mulch j

blower. equipment. Final acceptance of mulch will be by*

the Contractor.
!

l
2.6' WATER -)

Water used in the planting or care of vegetation shall-be i
f ree - of oils, acids, alkalies, salts, or any substance
. injurious to plant life.

!

I

t

i

i
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PART'3'- EXECUTXON>

3.1 -PREPARATION

A. Timing:

n 1. During Construction All exposed surfaces not covered
-by riprap shall be seeded as soon as practical af ter
completion or shutdowns, but not later than 20 days
thereafter, using one of the - seed mixes specified in
Article 2.1.A or 2.1.C above, mulched, or provided
with other forms of surface protection approved by_the j

contractor. All drainage ditches shall be seeded '

using one of the seed mixes specified in Article 2.1.B ;

above. _ Erosion. protection of these exposed areas i
'

shall be completed as soon as practical after the
completion of surface-disturbing activities, but no
later than 20 days thereafter. If seeding cannot be !
done because of seasonal restrictions, the exposed
surfaces shall be protected as required by the Con. i

tractor. ;

2. Final Grades: All disturbed areas not covered by gra-
vel or riprap shall be seeded using one of the seed. y

mixes specified in Article 2.1.C above. The top slope |
of the final tailings embankment shall be covered with .

,

a rock-soil matrix and revegetated. Final seeding ;

shall-be completed as soon as practical after comple- ;

tion of final grading, but no later than 20 days _,!

the eafter. Seeding materials shall not be applied- 'i

during windy weather, - when the ground is excessively !

wet or frozen, or when snow is present. ;j

B. Before applying seed for permanent cover of a given area,- :

the area shall be graded as shown on the Drawings, with .

surfaces sloping- gradually towards drainage courses, with 4
'no enclosed low spots where water can accumuiste. Areas

to be seeded that- have been damaged by erosion or other
causes shall be restored prior to seeding and then culti-
vated to provide a reasonably firm but friable seedbed. A

minimum of 6 inches of surface soil shall be in a loose
condition at the time of fettilizer and seed application. ;

I

C. Enrichment:
'

,

g

1. During Construction: Drainage ditches shall be
enriched for seeding by applying fertilizer to the
surface of prepared soil prior to the application of

|
|
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'th@ ssed and mulch. Fortilizor consisting of 12%
nitrogen, 12% phosphate, 12% potash and 15% sulfur'
shall be ; applied at the rate of 300 pounds per acre ,

unless Subcontractor can demonstrate to the Contractor
that a different fertilizer mix or a lesser rate of .

application i s. justified on the basis . of laboratory
*

testing of-the soil to be seeded.

2. Final Grades: The Subcontractor shall determine the
|

enrichment requirements for. final grades based on the
|. results of laboratory tests of representative soil

samples. . Fertilizer shall be applied to the prepared
'

) soil surface prior to applying the seed' and mulch.
Estimated type and quantities of fertilizer to-be-used
are stated in C.l. above.

.

3.2 APPLICATION-

f A. Seed shall be. applied by hydroseeding at the rate speci-
) fled. The seed shall be mixed with water to produce a
! slurry and applied under pressure.

| B. ' Mulch shall then be applied as soon as practical at a rate
-of approximately 3 tons ' per . acre to promote growth and
provide temporary stabilization. Mulch shall be secured
by. track-walking with bulldozer or by other suitable
equipment as approved by the contractor. Mulching shall
not'be done'in the presence of' free surface water.

'

3.3 CARE DURING CONSTRUCTION

The Subcontractor shall be responsible for protecting and
caring for areas seeded before final accepta1ce of the ,

work. The Subcontractor shall repair any damage to seeded
areas caused by construction operations without additional
compensation.

3.4 PLANT ESTABLISHMENT

The Subcontractor shall be :esponsible for watering and'
caring for seeded areas as required to , establish growth
during the 30 days following seeding. If satisfactory

growth is not established during this period, reseeding by
the Subcontractor will be required during normal seasonal
periods at no cost to the Contractor.
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PART 4 - MEASUREMENT AND PAYMENT'

t

4.1 MEASUREMENT
;

A. . Measurement for payment for the following items of seeding
will be by the acres of surfaces actually seeded and

approved:

1. Temporary seeding.

2. Permanent seeding.
,

B. No separate measurement for payment will be made for any'

incidental work and services; e.g., loosening the surface,

applying lime and fertilizer, mulching, and watering

related to seeding of cuts and fill areas.

4'.2- PAYMENT

Payment for seeding items specified in Article 4.1.A above
will be by the applicable unit prices per acre quoted

therefor in the Bid Schedule. The prices quoted shall
include full compensation for furnishing all materials,

tools, equipment, incidentals, labor, and for performing
all work specified herein for complete work.

END OF SECTION 02935
|

|

|

.

|
,
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OVERVIEW 0F RADON BARRIER THICKNESS CALCULAT10NS

FOR LAKEVIEW O!SPOSAL SITE |

I

:
i

The final calculation for radon barrier thickness required at the '

Lakeview Olsposal Site is Calculation No. 13-739-16-00 " Radon Barrier :

Re-evaluation During Construction-C", attached as Appendix 1. This ;

calculation uses the final distribution of contaminated materials, as
defined in Data' Source 2 (Sheets 8-14 of the calculation), with diffusion
coefficients, emanating fractions and other parameters as indicated in
attached Table 1. (The source of each parameter used is cited in the
Table 1, and the' source documents, except for Ref.1, are included herein
as Appendices.) Rather than averaging the contamination readings from a

'

given depth or elevation, a conservative, efficient approach was adopted,
in which the three borings with the highest contamination and emanation

,

levels were analyzed to give an upper bound on thickness required. The

NRC-approved computer code, RAECOM (Ref.1), was used to perform the !
calculations. '

.

The calculated barrier thickness required to meet the EPA standard for
raden exhalation, using the boring with the vertical distribution of
levels of cortamination giving the greatest thickpess requirement, is
3.5 inches. _

-

>

REFERENCE
,

1. Rogers, V.C., K. K. Nielson, and D. R. Kalkawarf, 1984, " Radon '

Attenuation Handbook for Uranium Mill Tailings Cover Design", U.S
Nuclear Regulatory Commission, NUREG/CR-3533.

I
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g 1. " Radon Barrier Re-evaluation During Construction-C", MKE Calculation: I
r

L No. 13-791-16-00. j
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i

2. " Radon Barrier Re-evaluation During Construction-B", MKE Calculation I
'
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e !
E No. 13-791-09-00.
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!

3. " Radon Barrier Re-evaluation :During Construction-A". MKE Calculation
\No. 13-739-08-00.
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[
4 "Tallings Properties . for Radon Barrier Design", MKE -Calculation
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'

t

L !
,

t

i

i

,

!

-i

i-

,

.

:

l
r

*

i
L t

|^ t
'

;

:

'|

h -.

"
.

-2- 4005-LKV-R-01-02344-00
5096U/0144UL ,

1

- , . _ . . . - . _ . . . . - . __ ,



- . .

w, A ,
^

_

Parameters Used in Final Csic31ation for Radon Barrier Thickness
(Calc:;1ation "C")

Material Material Live Used Source of Value
Parameter Modeled in C:1culation Used in Calculation

Ra-226 Select Contaminated Material 2 to 45 ? Actual 2' interval Cor puted from data en Sh. 8-14
Concentration (Upper 10' of Contaminated values from Borings LK-05- in Calc. C. accounting for in

(pCl/g) Material). 04. 14 and -16).* growth of thorium as per Sh. 3.
Results are shown on Sh.19, 21

Tallings f. Lower Contaminated 4 to 19* ( Actual 2' intervals and 23.
Material (Below top 10' of from Borings LK-DS-04, -14

-

Contaminated Material). and -16).

Olffusion Radon Barrier 0.010 Maxinus value determined in
Calculation S (Sh. 2 f, 3) usingCoef ficient

2 colsture saturation values from(cm /sec.) Calc. A (Sh. 7).

Select Contaminated Material 0 ANP v. sc Ref.1, pg. 3-7 (conservative
ycp value used in absence of data

for select contaminated3 29.pg
material).

Tallings and Lower Test data and Ref.1, p. 3-7

Contaminated Material 0.917 and svi, in Calculation
13-73?-02-00 ( Appendix 3).

Emanating Contaminated Material 0.18 to 0.40 (actual 2* Sh. 8-14 in Calc. C (fleld
Fraction and Tailings Inverval values from Borings data), plus 0.40 in upper 10'

LK-05-04, -14 and -16. and 0.27 below,where data not .

available.
d w n

.

Sulk Density (d), Radon Barrier 1.20 26.7 0.53 Calculation A, Sh. 6.

Water Content (w)
and Porosity (n) Select Contaminated Material 0.65 25.0 0.71 Calculation 13-739-02-00, Sh.1.

Tailings and Lower
Contaminated Material 1.18 21.0 0.53

* Boring LK-05-04 had highest reedings below top 10*: LK-05-14 and -16 had highest readings in upper 10'.

. _ .
.
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MKE D0'CUMENT NO. 4005-LKV-1-02 022.% 00A

.. ,

(Vc m= mauessa coasserZ'K FERGUSON COMPANY
;
>

i
F INTER-OFFICE CORRESPONDENCE 3

""' ;

December 11, 1987 '

" *-T.R. Wathen J.E. Williams
'"" ""' San Francisco, CA MKE Albuquerque, NM 3050 [
"

Lakeview Radon Emanation i

i

|

'I iAttached please find the revised radon emanation report prepared by
CNSI for the Lakevir:w core bore sampling woak at the disposal site.

Please prepare fint.1 calculations as required to submit to the NRC
and state prior to January 7, 1988.

'

Should you have any questions, please contact Carth Stowe of CNSI.

kja

Attachment

cc w/ attachment: J.E. Williams
R.E. Cooney
File

cc w/o attachment: J.B. Hymas
J.G. Stowe

.

Attachments: 4005-LKV-1-06-02237-00
4005-LKV-R-06-02238 00

,

1
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MKE DOCUMENT NO. 4005.LKV-R-06. WOO |
'

Sheet- 6
. |

'

-

pkrA swac.c 2 7e n ,,_g.

Radon Emanation y,3,, )
Lakeview. OR

Core Sore Samp11ns at Disposal cell
..

Initial 20 Day +8 hr Count
Count Ra 226 Count Ra 226 Count Ra 226 Th 230 Redon !

M TD glevation pC1/tm DCi/tm eCi/tm DCi/tm twanation % !

l

LK-DS-1

4925 < MDA < NDA < MDA 10 .-.

4923 < MDA 2.25 < MDA 4.0 --

;4921 < MDA 1.47 < MDA 1.5 ---

4919 < MDA < MDA < MDA 2.0 --

4917 < MDA < MDA < MDA 11. - - -

4915 76.6 90.1 70.3 78 22%

4913 47.8 54.4 37.7 54 31% :

4911 95.0 105.6 71.8 86 32% ;

4909 98.4 107.8 73.1 81 32%

d4d
|

1.K-DS-2 Elevation ,

'

4925 < MDA < MDA' < MDA , 8.9 ---

4923 < MDA < MDA < MDA 28 --

4921 < MDA < MDA < MDA 9.3 ---

4919 < MDA < MDA < MDA 5.9 --

p 4917 < MDA < MDA < MDA 8.1 --

| 4915 63.1 69.9 56.5 50 19%

4913 81.4 88.2 60.9 84 31%
'

4911 48.5 53.5 39.0 59 27%

4909 62.8 69.4 49.6 63 29%

LK-DS-3 Elevation ,

4925 < MDA < MDA < MDA 7 --

4923 < MDA < MDA < MDA 20 ---

4921 < MDA < MDA < MDA 31- ---

4919 < MDA < MDA < MDA 8.8 ---

4917 < MDA < MDA < MDA 5.7 --

4915 83.3 93.1 70.9 67 24%

4913 82.4 90.7 72.9 95 20%

4911 24.8 29.2 20.7 48 29%

4909 83.2 94.4 62.5 37 34%

LK-DS-4 ,

4925 < MDA < MDA < MDA 16 ---

4923 < MDA < MDA < MDA 20 ---

4921 < MDA < MDA < MDA 9.1 ---
i

4919 < MDA < MDA < MDA 4.7 ---

4917 1.4 2.2 1.3 8.1 41%'

4915 170.4 198.8 151.5 140 24%

4913 84.5 93.8 64.2 96 32%
|
L 4911 20.3 25.0 16.8 78 33%

4909 42.9 44.6 33.6 80 25%

4907. 74.0 95.0 78.2 79 it%
26495o

_ ,
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pern wr<ce 2. JLP /2*-88*

tadon taanation Cont,
11/12/87 U/D I ' 3 #'

[t#Pcge-2- j

|-

Initial 20 Day +8 he Count*

Count Ra 226 Count Ra 226 Count Ra 226 Th 230 Radon ;

' Sample TD tievation DC1/tm DC1/tm PC1/tm DC1/tm Emanetton % i

|
iLK-Ds-5

4927 < MDA ( MDA < MDA 14 ---

4925 < MDA < MDA < MDA 15 ---

4923 < MDA < MDA < MDA 27 ----

4921 < MLA < MDA < MDA 29 ---

4919 < MDA < MDA < MDA 29 ---
j

4517 < MDA < MDA < EA 36 |---

|4915 < MDA < MDA < MDA 45 ---

4913 53 s.6 4.1 7.9 38%

4911 3.8 5.6 4.4 7.6 21%

4909 68.3- 81.4 60.3 70 26%

4907 70.95 85.5 68.3 51 20%

I

LK-DS.-4

4945 < MDA < MDA- < MDA 14 ---

'

4943 < MDA < MDA < MDA 19 ---

4041 < MDA < MDA < MDA 18 ---

.s 4939 < MDA < MDA < MDA 16
'

.' --

4937 1.47 < MDA < MDA 18 ---

4935 1.5 < MDA < MDA 12 ---

4933 < MDA < MDA < MDA 15 --

4931 < MDA 4.44 2.49 3.4 44%

4929 4.1 6.2 4.1 6.6 34%
'

4927 2.9 4.0 3.1 5.2 22%

4925- 68.2 80.2 65.2 87 19%

LK-DS-7

4955 < MDA < MDA < MDA --- --

4953 < MDA < MDA < MDA 19 ---

4951 < MDA < MDA < MDA 26 ---

4949 < MDA < MDA < MDA 20 ---

4947 < MDA < MDA < MDA 15 ---

4945 < MDA < MDA < MDA 34 ---

4943 < MDA < MDA < MDA 22 ---

4941 2.4 2.8 3.9 15 L.49f M
4939 6.1 6.5 6.0 5.3 8%

4937 5.6 7,8 5.0 10 36%

4935 83.6 96.1 64.83 84 33%

O
:

26498
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R d:n Omanation Cont. MATN Sour 4C g. g g,p _g7;

011/12/8FP:g') -3- tab /23 / # "?
|

,

|
:

Initial 20 Day 48 hr Count
Count Ra 226 Count Ra 226 Count ta 226 Th 230 Radon ,

-Sample 10 Elevation, PCl/tm PCl/tm PC1/ts _ P C 1/ t.m _ J.%snation %
',

1.K-DS-4
r

'

4943 1.5 < MDA < MDA 47

4941 1.5 < MDA < MDA 17
'

---

|4139 1.5 < MDA c KDA 20 ---

!4937 1.5 < MDA < MDA 10 ---

4935 1.5 < Mnh < M.) A 40 -- .

',
4933 1.5 < MDA < MDA J1 ---

4931 < MDA < MDA < MDA 20 --

4929 3.5 4.4 2.9 2.4 34%

4927 4.8 5.3 6.4 S.1 ---

4925 5.4 7.5 6.2 f.9 17%

LK-DS-9 --

4951 < MDA < MDA 1.5 2.7 ---

4949 1.1 < MDA < MDA 9.1 -

4947 < MDA < MDA < MDA 10 ---

0. 4945 < MDA < MDA < MDA 11 ---

4943 < MDA < MDA < MDA 12 ---

4941 < MDA 4.13 < MDA 26 ---

4939. < MDA < MDA < MDA 2.6 --

4937 4.04 5.6 4.55 18 19%

4935 < MDA < MDA < MDA 34 ---

4933 6.7 8.1 6.3 19 22%

4931 35.1 42.8 34.6 45 19%

1.K-Ds-10 ,

4951 < MDA 1.5 < MDA 15 ---

4949 1.1 1.9 1.3 1.9 32%

4947 < MDA < MDA < MDA 8.5 ---

4945 < MDA < MDA < MDA 9.8 ---

4943 < MDA < MDA < MDA 11 --

4941 < MDA < MDA < MDA 23 ---

4939 < MDA < HDA < MDA 25 ---

4937 3.8 4.7 4.69 12 ---

4935 < MDA < MDA < MDA 28 ---

4933 9.10 11.2 8.79 5.7 22%

4931 5.49 8.23 5.00 9.2 39%

0

ue 9.

,
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hW MCCE' *2. fd /2'.30 - 8 ~f |
R d:n tannation Cont. 1

I11/12/47 pr-r /t 0 /* f '7 ;

.[Fr: -

s. -4 - ' s

initial- 20 Day +8 hr Count
Count Ra 226 Count Ra 226 count Ra 226 Th ;30 Rsdon

Sample TD Elevation ,,_,DCi/tm pC1/tm pCi/tm .PC1/tm Fmanation % i

!

LK-DS-11'

26 i0.9 --4951 --.----

4949 < MDA < MDA < EA 53 - ;

!4947 < MDA 1.5 < MDA 27 .-

4945 < MDA < MDA < MDA 6.9 ~ . - 3

49a3 4 MDA < MDA < MDA 17 -~ ;
'

4941 < KDA < MDA < MDA 22 --

4939 < MDA < MDA < MDA 24 ---

4937 3.1 3.7 2.85 3.5 33% ,
'

4935 3.2 5.4 2.85 5.9 47%

4933 < MDA < MDA c i&A 9.6 -

4931 < MDA < MDA s MDA 19 --

4

LK-DS-12
'

4951 < MDA e MDA < MDA 25 ---

4949 < MDA < EA c MDA 35 --

g 4947 < MDA < MDA < MDA 40 --- .

,

W 4945 < MDA < MDA < MDA 25 --

4943 < MDA < MDA- < MDA 29 ---

4941 < MDA < MDA < MDA 16 --- .

4939 < MDA < MDA < MDA 24 I-

'

4937 < MDA ( MDA < MDA 31

4935 9.57 10.7 8.45 18 21%

4933 < MDA < MDA < MDA 17
-

'

4931 < MDA 1,54 1.50 9.5 3%
'

.

LK-DS-13

4954 < MDA < MDA < MDA 25 --

4952 < MDA < MDA c MDA 23 --

4950 < MDA < MDA 1.7 3.7 --

4948 < MDA MDA < MDA 12 ---' ,

4946 < MDA < MDA < MDA 13 ---

4944 < MDA < MDA < MDA 11 -~

4942 < MDA < MDA < MDA 25 ---

4940 < MDA < MDA < MDA 42 --- 1

4938 2.4 3.7 2.52 (2 32% .)
4936 < MDA < MDA < MDA 21 ---

( 4934 4.58 5.58 3.56 8.9 36%

( \

1

O |
|
I

26498
1
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M /2-30p '

Radon knation Cont. ,

|p11/12/87 0" * /E * #/* # 7
p g3 5-

InLiial 20 Day +8 hr Count
Count Ra 226 Count Ra 226 Count Ra 226 Th 230 Radon

g g Elevation DC1/gn 0C1/tm PC1/tm . 9C1/tm . Emanation % ,

i

1,K-DS-14

4954 1.84- 2.15 1.97 150 40 9p
I'

4952 < MDA 2.0 1.3 64 35%
'

4950 < MDA < MA 1.5 4.1 --

i4948 < MDA < MDA < MDA 41 ---

4946 < MDA < MDA .< MDA 16 --
,

4944 < MDA < MDA < MTA 15 -~

4942 < MDA < MDA < MDA 34 --- ,

;
t 4940 < MDA < MDA < MCA 78 --

'
4938 < MDA < MDA < MDA 21 ---

4936 < MDA < MDA < MDA 32 --

4934 4.35 5.73 4.55 S.4 als

t.K-es 15
,

1

4954 1.56 < MDA 1.31 4.9 --

4952 < MDA 1.6 < MDA 29 .
-

4950 < MDA < MDA < MDA 14 --

4948 < MDA 1.5 < MDA 3.0 ---

4946 < MDA c MDA < MDA 11 --

4944 < MDA < MDA < MDA 14 -

4942 < MDA < MDA < MDA 17 ---

4940 < MDA < MDA < MDA 30 --

4938 < MDA 2.0 1.2 4.3 40%

4936- < MDA < MDA < MDA 21 --

1 4934 < M!A < MDA < MDA 14 -

|

1.K-DS-16 Elevation 4938,-

4958 < MDA t.63 1.33 47 49%

4956 < MDA < MDA < MDA 92 -

4954 < MDA < MDA < MDA 52 --

4952 < MDA < MDA < MDA 16 ---

4950 < MDA < MDA ( MDA 14 ---

4946 < MDA < MDA 1.4 20 ---

4946 < MDA < MDA < MDA 17 ---

4944 < MDA < MDA < MDA 16 ---

4912 < MDA 2.35 < MDA 6.6 ---

4940 4.88 5.3 5.3 7.7 g
4938 < MDA < MDA < MDA 16 ---

O

ud,R

,- .-- - .. . .- ___ ___ _ _ - _ ____ _ _ _ ___ _ _ ___ __
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i
Initial 20 Day +8 he Count

Count Ra 226 Count Ra 226 Count Ra 226 Th 230 Radon
Sarole TD tievation pC1/tm PC1/tm 9C1/1m _ pCl /ta _ Emanation %

LK-DS-17

4955 < MDA < MDA < MDA 26 ---

4953 < MDA < MDA < MDA 40 --

4951 < MDA <t MDA < MDA 26; -- ,

|49 0 < MDA <. MDA < MDA ,7.7 --..

4947 < MDA < MDA < MDA 3.7 - . . -

4945 < MDA < MD4 < MDa 14 ---

4943 < MDA 1.4 < MDA 10 . . .
,

4941 < MDA < MSA 2 MDA 33 ---

4939 < MDA < itD ?. < MDA 26 --.

4937 < MDA s MDA < M DAL 15 --

49.15 7.0 16,7 7.8 11 27% -

LK-DS-18
.

4957 < MDA 1.83 < MDA 32 --

4955 1.0 < MDA < MDA 16

iO
---

4953 < MDA 2.6 < MDA 42 ---

4951 1.6 1.8 1.9 1.5 <---

4949 < MDA < MDA < MDA 32 ---

4947 < MDA < MDA < MDA 4.6 ---

4945 < MDA < MDA < MDA 3.1 ---

4943 < MDA < MDA < MDA 21 ---

4941 < MDA < MDA < MDA 4.4 ---

4939 < MDA < MDA < MDA 11 ---

4937 2.8 4.4 3.9 11 11%-
~

LK-DS-19
*

4957 < MDA < MDA < MDA 44 ---

4955 < MDA < MDA < MDA 75 '---

4953 < MDA < MDA < MDA 53 ---

4951 < MDA < MDA < MDA 23 --

4949 1.8 1.8 1.5 10 17%

4947 < MDA < MDA < MDA 9.6 ---

4945 < MDA < MDA < MDA 16 I---

4943 < MDA < MDA < MDA 16 ---

4941 < MDA < MDA 1.4 39 ---

4939 3.6 4.4 3.4 3.7 23%

4937 3.11 5.6 4.5 6.0 20%

l

O
;

26495=
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Initial 20 Day +8 hr Count
Count Ra 226 Count Ra 226 Count Ra 225 Th 230 Radon

g J Elevation DCi/tm PCi/tm DCi/tm ,_ _ pCl/en Emanation %

LK-DS-20

4957 1.4 < MDA 1.55 66 f---

)4955 < MDA < MDA < MDA 28 --

4953 < MDA < MDA < MDA 24 ;--
'

4951 < MDA < MDA 1.6 9.3 -

|
4949 < MDA c MDA < tC A 30 .-

4947 < MDA e HDA < MDA 6.6 --

4945 < MDA < MDA < MDA 6.0 --- .
'

4943 < 'ADA < MDA < MDA 6.1 ---

4941 < MDA < MDA < MDA 12 ---

4939 < HDt. < MDA < MDA 38 --

4937 4.S4 6.6 5.53 25 16%

.

l.

i
o

|

L .

ud,.
-- -. -.. . - , _ _ _ _ _ _ _ - __ _ _ _ _ _ __
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I MORRISON-KNUDSEN ENGINEERS,INC. Sheet - /6'

PrWoct -NeN'UE7" . Contract N>. 6f File N3.
Feature 84 0$A/ FA & /EE PIWA/ Designed 7tP Date #-JB-F:
| tem HMX. RADlum M Durb MwJ L.'m Chocked " Date H * D ' * O

h {f''Y$ (l'C''|$ )
~

Samole ELEVATION Ra 226 Th 230 RADON RADIUM
1D titt CONC CONC EMANAfl0N CONC

.......................................................................

LK-DS-1 4925-4923 1 10 4---

4923-4921 2.25 4 3---

4921-4919 1.47- 1.5 1
---

4919-4917 1 2 1-e-

C417-4915 1 il 4 1
---

4?t5 4907 89.5 74.6 0.29 09.5 i

i.K-PS-2 4925-4923 1 6.9 4---

4923-4921 1 20 10---

4921-4919 1 9.3 4---

4919-4917 1 5.9 3---

4917-4915 1 'E.1 3---

4915-4907 70.3 64 0.27 70.3

LK-DS-3 4925-4923 1 7 3---

4923-4921 1 20 B---

4921-4119 1 31 11---

4119-4117 i B.B 4---

4117-4115 1 5.7 3---

4115-4907 76.9 61.8 0.27 76.9
,

LK-DS-4 4925-4923 1 16 6----

4923-4921 1 20 8---

4921-4919 1 9.1 4---
t

( 4919-4917 1 4.7 2---

4917-4915 2.2 B.1 0.41 4

4915-4907 91.4 94.6 0.26 92

LK-DS-5 4927-4925 1 14 6---

4925-4923 1 15 6---,

| 4923-4921 1 27 10---

4921-4919 1 29 11---

4919-4917 1 29 11---

4917-4905 30.2 36.3 0.31 32

LK-DS-6 4945-4943 1 14 6---

4943-4941 1 19 7---

4941-4939 1 IB 7---

4939-4937 1 16 6---

4937-4935 1 18 7---

4935-4923 16.1 21.6 0.33 18

._. ._ . _ _
______;

-



MORRISON KNUDSEN ENGINEERS,INC. Sheet /d
Pr@t elEI EM" Contract No,406 Fib N3,

_

Featurg TAhaV 2AM#f Dff/4# Designed #t.P Ogg , g - M - 8
| tem AAf AAONM M MA12- MA' L#E Checked W Dale 12 0/**%

|
h *224 1A -2 BO RAlwJ XA pt m '

SAMPLE EWATNN Corg _ceAC f.5 W IA T?o d Cs4C.
_ f P. fM lpco/g) [ps]g) [pc.;/3y

1 ILK-DS-7 4955-4953 1 1 ---

7 !4953-4951 1 19 ---

4951-4949 1 26 10 l
---

8 i4949-4947 1 20 ---

4947-4945 1 15 6---
,

4945-4932 19.2 28.4 U.49 22

I

'LK-DS-8 4943-4941 1 47 11---

4941-4939 1 17 7---

4939-4937 1 20 6--

4 1
* 4937-4935 i 10 ---

4935-4933 1 40 15---

4933-4923 3.8 13.9 0,34 i

LK-DS-9 4951-4949 1 2.7 2---
,

4949-4947 1 9.1 4---

4947-4945 1 10 4---
;

" 4945-4943 1 11 4---

4943-4941 1 12 5---

4941-4929 10.4 24.1 0.3 15 :

LK-DS-10 4951-4949 1.5 15 6---

4949-4947 1.9 1.9 0.32 2
4947-4945 1 0.5 4---

4945-4943 1 9.8 4---

L 4943-4941 1 11 4---

'

4941-4929 4.5 17.2 0.37 9

( LK-DS-11 4951-4949 0.9 26 10---

1 4949-4947 1 53 19---

4947-4945 1.5 27 10---

4945-4943 1 6.9 3---

4943-4941 1 17 7---

|, 4941-4929 2.2 14 0.4 6

, ') ~ LK-DS-12 4951-4949 1 25 9---

[- 4949-1947 1 35 13---

4947-4945 1 40 15---

4945-4943 1 25 9b
---

4943-4941 1 29 11---

, 4941-4929 2.7 19.3 0.31 8
|
q
L.

LK-DS-13 4954-4952 1 25 9---

4952-4950 1 23 9---

) 4950-5948 1 3.7 2---

4948-4946 1 12 5---

___ . . . . - _ . _ - - . - . . -. - - .



I MORRISON KNUDSEN ENGINEERS,INC. Sheet - - /7 !

Prcsect ' I/JIEIIPS7 Contract N). Mf' File N)."

Feature FA M A/ MXftEE N4 /MI Designed TC P Date /A2#-#;

| tem MAX AAbflh" fM- DufAl& Ik~sr4 WE Checked il W Date |L . O r * n *
i

!

- 4 - 724 -f.-fyo AADIwt1 i
SAmput (L6vATi!Al ONC Ca# UW CoM

[r qq] t@h] w"AmN EPh]x. o. %) e
.,
'

LK PS-I3 4946-4944 1 13 5---

(c,ne.) 4944-4932 2.2 18.3 0.38 11
,

e ' , ,LK-DS-14. -ee:r-) 4954-4952
t

2.15 150 0.08 54 '

\s ._ -- 4952-4950 2 64 0.35 24s

4950-4948 1 4.1 2---

15 !4?48-4946 1 41 ---

4946-4944 1 16 6 ,---

4944-4932 1.9 30.9 0.37 17

.

L Y.- D S- 15 8954 4t$2 1 4.9 2---

4952-4950 1.6 29 11 i---

4950-4946 1 14 6 i---

4948-4946 1.5 3 2---

'

4944-4944 1 11 4 ;---

4944-4032 1.2 16.6 0.4 7
,

w- - ,. 7-

LK-DS-16 4958-4956 2.63 47 0.49 18

4956-4954 1 92 33---

4954-4952 1 52 19--- +

4952-4950 1 16 6---

4950-4948 1 14 6---

4948-4936 1.9 13.9 0.33 6 -

LK-DS-17 4955-4953 1 26 10 ',
---

4953-4951 1 40 15---

4951-4949 1 29 11---
,

| 4949-4947 1 7.7 3---

4947-4945 1 3.7 2----

4945-4933 2.7 17.7 0.38 8

|

LK-DS-18 4957-4955 1.83 32 12---

4955-4953 1 16 6---

4953-4951 2.6 42 16 '---

4951-4949 1.8 1.5 2---

4949-4947 1 32 12---

4947-4935 1. 6 9.2 0.35 4

LK-DB-19 4957-4955 1 44 16---

4955-4953 1 75 27---

4953-4951 1 53 19---

4951-4949 1 23 9---

4949-4947 1.8 10 0.17 5

4947-4935 2.3 15.1 0.34 7
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Project NbME"OO~ Contract No. 400C _ File No. I
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J

!4-22t, p 230 RAhum
I

SAMPLE CL M MDN ceNC.. Code. SAPON M.
c a[r V9 9A#mN EM./s]10- (4A Cr h]c

24 ?LK-DS-20 4957-4955 1 66 ---

104955-4953 1 2B ---

10
'

4953-4951 1 28 ---

44951-4949 1 9.3 ---

114949-4947 1 30 ---

4947-4935 1.4 16.1 0.36 7
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O* Hefding- UMTRA-LAREVIEW 4005dADON SARRIER REEVALUATION-A. AREAS C/O-
1 ryges _ . . _f5 f

-

Initici f1==- -O.000*

^
Ambtent en 0.700

'

Optimited. leger.'

<
. _ . 5 -

Surface flux limit 20.000
Precision -0.0010

LAYER THICKNESS DIFFUSION PORO9ITY RA-226 EttANATING BULK DEN 91T1/ SOURCE TERM NOISTURENO. . . CM .. . __CH2-SEC _ FRACTION _PCI/O _ FRACTION 0/CPt3. . .ptii/*$ 5 PCI/CM3-SEC J DRV WT
mn

2l4 A , 1 670.O_ O.01700 O.530 166.2 O.27 1.18 O.0002099 21.0000ff//(F ' 12 2 "296.0 0.04400 0.710 15..O 0.40 OJ5 0.0000115 25.0000
'

&#rNI. - 1 4i' 3 43.O O.04400 0.600 23.O O.40 1.10 0.0000354 15.0000
~///7 'l- .

'~h A S' 5 30.0 0_01000 OJ30 0. 0 0_00 1_20 O 0000000 2A 7000

O -)E 4- 20. O__ O.04400, O.710 36.O O.40 O.65 O.0000277 25.0000
'

.s

i

PRQ986P1_RAECON VKRSJDtd 1.1
,

UMTRA-LAKEVIEW 4005. RADON BARRIER REEVALUATION-A. AREAS C/O5

~ ~~ ' P U T P'A R A'M E T E'R S~~
^ ^ ~IN ~~ ~~ ~ ~~

. ....ese* ****************

NUMDER OF LAYERS :. 5. . . _ .. _

RADON FLUX INTO LAYER 1 : O.OOOE+00 PCI/M2/SEC
. SURFACE RADON CONCENTRATION : 0.700 PCI/ LITER -

, . . . . . . . . ._ _. ___ .

LAYER 5 ADJUSTED TO MEET JCRIT : 20.O +/- O.100E-02 PC1/M2/SEC

BARE _BQVRCE' FLUX (JO) FROt1.1.8YER 1 - 100 O_ PCI/M2/_RFC

LAYER THICKNESS DIFF.COEFF PORDSITY .__8OURCE. _f101BTURE ., '

(CM) (CM2/SEC) (PC1/CM3/SEC) (DRY WT. PERCENT)

1 670. 1,7000E-02 0.5300 2 0991E-04 21 00
2 286. 4.4000E42 0.7100 1.1535E-05 25.00

_ _ _

3 43. 4.4000E-02 O.6000 3.5420E-05 15.00
4 70. 4,4000E-02 0.7100 2 7603E-05 25.00,

1 5 30. 1.OOOOE-02 O.5300 -O.OOOOE+00 26.70

_

***eo RESULTS OF RAD 0N DIFFUSION C A L C U L A T 1 O N *****

LAYER THICKNESS EXI'T' FLUX EXI'~ CONC. MICT
(CM) (PCI/M2/SEC) (PCI/ LITER)- g

1 670. 7[OO21E+01 2.9971E 04 076239 N"
~

A *

2- 296. 9.2834E+00 1.0196E+04 0.7960 5gI ~1 __4 3- L.3334EtO f S 4213EtOa n anna N-
s

-

o -

f ^

" - N
, -

.. ,- , _ ,.J_ _ . __ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ ._ _ _ . =a
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[D f MKE DOCUMENT NO. 4005-GEN-L-09-03759-00
'i

y g. ' '
,

t y Rogers & Associates Engineering Corporation

Q' . Post Omce Box 330
'

Salt Lake City, Utah 84110 0330

(801) 263 1600 i

o .

.

April 10,1987
-

.

'
.

.

:|,

1

I

Mr. Daniel D. Dzaack C8468-98
Manager, Contracts
'Jacobs Engineering Group, Inc.
. 5301' Central Avenue NE. Suite 1700
Albuquerque, NM 87108

- .

. Dear.Mr. Dzaack: ,

'

Enclosed '.are three copies of the .results of the radon diffusion
-coefficient tests on the cover . soil samples received on February 23,
1987. These samples were' from the Lakeview, Oregon- site. LThe parameters i

for NW-29 and W-2B were interchanged following telephoned instructions from
-Steve Green on April 3,. 1987.. These results constitute the complete
deliverables for Task 98 of our contract ASD-34-6703-85-001.

Th'e laboratory test. procedure for these tests was described in our QA .

procedures dated April 1986.

Please call me if you have any questions regarding these tests or the
results.

Sincerely yours,

N Kft
Kirk K. Nielson-

.KXN/dd
Enclosures: (LEFT TO DOCUMENT)

|- 'cc/Vern Rogers r

?.
-

.

;)
|

'

6

$ C:). h . W. . .- I
. . ' '-

Q.Y s.? .

6 &'515 East 4500 South. Suite G 200 Salt Lake City, Utah 84107 \
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Rogers & Associates Engineering Corporation j
i
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T REPORT'OF RADON DIFFUSION
,

COEFFICIENT MEASUREMENTS
(TIME-DEPENDENT DIFFUSION TEST METHOD

'
'

-

'

R AE-S O AP-3.6) 10-AFKll-87
REPORT DATE A'

C8468-98
CONTRACT.

B Y ., -

~

. COVfR S0ILS - LAKCViru. OkEGON
S AMPLE IDENTIFIC ATION'

~

S UB MITTE D B Y,_. DATE RECEIVED

MolSTURE DENSITY RADON DIFFUSION S ATUR ATION"
2 COMMENTS8 AMPLE NUMBER (cm /8) (Mp/P) P0kULITY(D R Y WT.% ) (g/cm3) COEFF.

'rl'l) 2.4E-02 0.47 0.57SE-2B N 22.9 1.15 i
,

,

[ SE-2B 36.9 1.lS 7.3E-03 0.74 0.57i

l- '

SE-2B 47.1 .l.14 (too) 3.4E-05 0.'94 0.57

' :

-

.

..

i

i

'

:

H

,

!

..

2.670 g/cm3 ROBASED ON A 8PECIFIC QRAVITY OF

MAX. DAY DENSITY = 1.136 G/CC A--
<

OPTIMUM NOISTURE = 4t.1 % OF DRY WT A-

TESI- DENS = 1.136 G/CC POST OmCE BOX 330 L'
,

TEST F0kOSI1Y = 0.574 SALT LAKE CTTY * UTAH 84110 L
h (801) M 1600 .

.

M . s= Pem.. #Ab
-~,-.s - - - _ _ . - - - - - . - . _ . _ . . - _ _ - . , . . _ , . , _ ,

_
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Rogers & Associates Engineering Corporation jL
m,
ib ,

i REPORT OF RADON DIFFUSION Is

COEFFICIENT MEASUREMENTS-'
>

'

(TIME-DEPENDENT DIFFUSION. TEST METHOD
'

|R A E-S O AP-3.6) 10-Arklt-e7-,

REPORT DATE
C8468-98'

CONTRACT.

RYB // -

, .
COVER S0ILS - LAKEVIRW, OREGON

8 AMPLE IDENTIFIC ATION
|

' ' - -- ~

' 8UBMITTED BY DATE RECEIVED

; ''
MOISTURE- DENSITY RADON DIFFUSION S ATUR ATIO N "J SAMPLE NUMBER 2 COMMENTS(cm /8) (MP/P) P0kUSITY(DRY WT.%) (g/cm ) COEFF.3

-SW-2B 32.5 '1.13 (g t *, ) 1. lE-02 0.64 0.58

'
1.2E-03 0.04 0.50 - iS W-21< 43.0 1.13 i.

SW-2B 48.3 1.13 0.6E-05 0.95 0.58,.

? -

i;.

h <-

ft i

. .

f

(

L

|

|

'
,

p .'

!-

B ASED ON A SPECIFIC ORAVITY OF_ 2.670 g/cm3 {a
,

MAX. DRY DENSITY = 1.128 G/CC A
OPTlHUM MOISTURE = 43.6 % OF DRY WI fi,

TEST DENS = 1.120 G/CC POST OFT!CE BOX 330
IEST PukOSIfY = 0.t77 SALT LAKE CITY * UTAH 84110~)

(601) 263 1600 .

!-
r
6

I

s

'

'* '---. -- --____-______ _ ___ ___ _______. . __ s . . - - . , , - , . . - . _ . , _ , - . , . - . . . _ - - , , , - ,,,y y
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RO' - g -Rogers & Associates Engineering Corporation |
.

-
s

Y REPORT OF RADON DIFFUSION
,

COEFFICIENT MEASUREMENTS
'

.(TIME-DEPENDENT DIFFUSION TEST METHOD-

'

R A E-S O'AP-3.6) 10- Ark 11.-e7
REPORT DATE

CB460-90
CONTRACT.m

RYP [[[
.

COVER SOILS - 1.AKEVIEW,-OkEGON
8 AMPLE IDENTIFIC ATION

,

SUBMITTED BY~
~

DATE RECEIVED

MOISTURE DENSITY R ADON DIFFUSION S ATUR ATION"
I COMMENTS.8 AMPLE NUMBEF' (cm /s) (up/p) . P0kU517Y _(DRY WT.%) (g/cm3) COEFF.

W-2B 9.1 1.43 (id%) 1.4E-02 0.28 0.46
!

'W-2B 24.3 1.42 (100 'n) '/.6t-03 '0.7S 0.46
1

u-28' 27.6 1.43 fic|($) 5.5E-04 0.86- 0.46

l

. .
,

!

.

.

,

I

..

|

*SASED ON A SPECIFIC ORAVITY OF 2.630 s,f e m ,

-MAX. DRY DENSITY = 1.418 G/CC A
o 0FTINUti NOIStukE = 27.9 % OF !)kY WT A
i TEST DENS = 1.418 G/CC POST OFTICE BOX 330 p
I TEST P0kOSITY = 0.461 SALT LAKE CITY e UTAH 84110 L

f (801) 263 1600 .

1

|

|'
,,

,

Daf* r&AV JAh
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Rogers & Associates Engineering Corporation-

['4 REPORT OF RADON DIFFUSION |,

COEFFICIENT MEASUREMENTS -

'

(TIME-DEPENDENT DIFFUSION TEST METHOD-

R AE-S O AP-3.6) 10-APkit-87 - l

REPORT D ATE
C0468-98

CONTRACT _ |-

. RYB['h ]t

BY !

COVER SOII.S - LAl:EVIEW, OREGON
8 AMPLE IDENTIFIC A. TION -

SUBMITTED BY DATE RECEIVED j

MOISTURE DENSITY | RADON DIFFUSION S ATUR ATION * COMMENTSSAMPLE NUMBER
(DRY WT.%) (g/cm ) COEFF. (cm /s) (Mp/P) P0kOLITY3

NE-28 13.0 1.22 (mV) 2.6E-02 0.29 0.54

9.bt-03 0.64 0.54-NE-2B 26.*/' l.22 ..

I
~

NE-2B 37.0' l.22 l.4E-03 0.33 0.54i'

..

|

l'
1

,.

..

['
|

.

'

-

,

|~

$ I

|

h

!

* BASED ON A SPECIFIC ORAYlTY OF_ 2.660 _ g/cm3 R
MAX. DRY DENSITY = 1.21$ G/CC
OPflMUM M015TUkE = 30.5 % 01 DkY WT.

TEST DENS = 1.215 G/CC POST OFTICE BOX 330 Ip
IEST PUkOSilY = 0.b43 SALT LAKE CITY * UTAH 84110 L, _ ,

L., / (801) 2ti31600 .

!

.

t - - - - - - , . - - , , , - , ,
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Rogers & Associates Engineering Corporation.E :

<y~
REPORT OF RADON DIFFUSION
COEFFICIENT MEASUREMENTS-

(TIME-DEPENDENT DIFFUSION TEST METHOD |

'

R AE-S O AP-3.6) lo.4pp n.87.

REPORT DATE.

* ~

CONTRACT 1

M
'

.,y

'
' 8 A MPLE -IDENTIFIC ATION'

JACOBS-WESTON TEAM,y DATE RECEIVED

', S AMPLE NUMBER MOISTURE DENSIT Y RADON DIFFUSION S ATUR ATION * COMMENTS
(DRY WT.%) (g/cm3) CCEFF. (cm /s) (Mp/P) ent.rg iv v

_

i

.pg.28 26.8 1.10 TT'o ' 1.66-02 0.$0 0.60

NW-2B 40.2 1.09 ['17 *d 6. 7 F- WJ 0.73 0.60

;NW-2B St.3 1.09 '' l.7E-04 0.93 0.60-'

t

'
.

*

i

I

,

8ASED ON A SPECIFIC ORAVITY OF_ 2.*/20 g/cm3 Ra

MAX. DRY DENSITY = 1.123 G/cc A
*

OPflMUM NOISIUkE = 46.4 % OF DRY WT #1
TEST DENS = 1.123 G/Cc Post OFTICE BOX 'D0 {

,

[' TEST PDROSIIY = 0.587 SALT LAKE CITY UTAH 84110
(801) |$3-1600 .

.
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APPENDIX 3. '

.

i

" Radon Barrier Re-evaluation During Construction'- A"

(MKE Calculation No.. 13-739-08-00)

,
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L | Calculation Cover Sheet
MKE DOCUMENT NO.4005-1.KV-C-01-01676-00

N Calc. No. |3*l5?-OS-CD
Contrnet No. N'od Discipline BC1'd//''/r No. of Sheets 2ef

, _.-._

Project

BM77?A .LKV (2sXf VtEw, G/CGCA/)
.

Feature
'

RADON BAAR/sk ;
.

liem
REEMHlel7~/C& DMRNG ON.S7,eycT/eiv - A ,

. Sources of Data / #eferenceS
Tpr!. cs/cula/am No.13 931- CC-co "faA n Barrice- yh c) sic:.: a,:d

:f//e Ador fkx,",cN-SS,)/EE Cm. Ab. 60f-4XV-C c/. cc3S7-co.
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. j.. ..

. . . _ . . _ . . . _ _ . _ . . . . .
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' Surf ace fin linit 0.000
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- . - . . . . . . . _ . _ = _ ... ._ . _._ .. _ - . . . . . . . . . _ . _ - . . -

L
e

PROGR AM RAECOM, UER31DX 1.1. _, _ _ ._,,__._
_ _ . . , , . , _ . . . , , , _ , . _ . , _ .

}
LMTRA-LAKEYlEU 4005. RADON DARRIER REEUALUAT10N, AREA E

munu nmans !NPUT P A E A R E i E R $ mMMENKHUMmMNNE-

,Nuntil Dr LAYEts.: 5
_.

RADDN TLUX INT 3 LAYER 1 : 0.000E+00 PCl/M2/SEC

SURFACE RADUN CDHCENTRAilDM : 0.700 PCIAllER
0ARE SOURCE FLUX (J0) FRDR LAYER 1 : 100.0 PCl/R2/ CEC _

_ _ _ _______ _ . . _ , _ _ . . . . _ , , . ,

LAYER THICXHESS Dlff CDETF PORD317Y 3DURCE MOISTUREz

(Cf.) (Ct2/ CEC) (PCI/CH3/3EC) (DRY UT. PERCENT)

1 1340, 1.7000E-02 0.5300 2.0981E-04 21.00 _. ,, _ ,

2 284. 4.4000E 02 0.7100 1.1535E-05 25.00'

3 43. 4. 4000E-02 0.6000 3.5420E-05 15.00;

4 70. 4.4000E-02_ 0.7100 2.7685E-05 25.00
__ ....__...__...;

.

5 30. 4.5000E-03 0.5300 0.0000E400 36.70

_ - .. . _ _ _ __.._. _ . -.- __.--- . . . - - _ .

wuun Rt3ULTS OF RADON DIFFU310N CALCULAT10Nunn ,

i :

LAYER THilfME33 EXIT FLUX EXII CDHC. Mit |

(cf.) (PC1/t2/ CEC) (PCIAITER).

.I~~ ~I' 1341~ 6.9'492Eidi 3. 0500EiO4 ~~0.6279~~
~' ~ ~ ~~~~~~

2 286. 2.2175E+00 1. 3529E+04 0.7940

__ _ 3 43. ..___4.1119E+00 . 1.3089E+04 . . 0.8002 ._ _ _ . _ . _ _ .. . . _ .

4 70. 4. 7795 E+00 1.2042E404 0.7960

5 30. 3.9237t+00 2.4482E-01 0. 349 7

~ '~~~~][24* f/W$'&~ ] ky|,~])A 7 !



c

I
.

Et b> -t*~ C~/fi~ /h/
WAEC05 Progru loput data 5-ftbt?

' $C VM NK 4M , . . . ., ..

.'

Needing UnitA-LAKEV!EU 4005, RADON I:AEE!ER REEVALUATICN-A, AREA F

. .. _ L a per s _ _. . . . .. . . . . 5 _ . . ... _... . _ .. . . . . . . .. _.

Initiil R vx 0.000 gg y .g .,p p .

An61ent rs 0.?00
dNI 2 O ~OOpt!nited taper 0.

Surf ace Our limit .
. . . . . . . __.

0.000
Precision 0.0010

. . . . , . , . . . . . . . . . . . . - . . . . . . _ . . _ . . . . . . . . . .. .- . . . . . . . , . . .

LAYER THIC EE 3 DITFU310W PCR331iY RA 226 ERAHAi!HC OULK DEN!!TY $0UECE TERN M0131URE
G. , CH _. .CPJ ![C .FRACT10H PCl/C FRAC 110N C/Cn3 PC1/Cn3-SEC Z DRY WT . . . _ . . .. . .

SEtts RSStttttt Satttttt3 8838E888 883388 tttt tttt s 8ttttttt*EES RESSttsutts Ettttttts

1 H6. 0 0.01700 0.5 30 166.2 0.27 1.18 0.0002098 21.0000
,

; . .. .. . . 2 . 2C6.0 . 0.04400 _ . 0.710 . 15.0 . _ _ 0.40 .. _ ,._ 0.65 0.0000115 _ 25.0000 . .. _ . . . . . . . . _ .

I -43.0 0.04400 0.600 23.0 0.40 1.10 0.0000304 15.0000
4 70.0 0.04400 0.710 M.0 0.40 0.65 0.00002?? 25.0000
5 _ _ 30.0 . 0.004;0 ... 0.530 . 0. 0 . 0.00 . . . . 1.17 0.0000000 .M.7000. ._. . . _ . . . . . . . . . ..__,

f

. . . _ . . . . _ . . _ . _ _ . . _ _ _ _ . . _ . . . . _ . . . _ _ . . . . . . .

,

... PROGR An RAEC05, UER310N 1.1. .. . , _ . . _ . ... . . , _ . . _ . . . . . . . . . . _ . . _ ~ . -._

UniRA 1AKEVIEW 4005, RADON BARRl[R REEVALUATION-A, ARIA T

'

min unua INPUT P A R A n [ T E R s ununununu

.. nun 0ER Of LAYER $ : . 5 . . . . . . ...

RADOR TLUX INTO LAYER 1 : 0.000E+00 PC1/n2/ CEC

$UtrACE RADON CONCENTRAi!DN : 0 ?00 PCIAITER

. . _, CARE $0URCE.rLUX (J0 ) FRCH LAY ER 1 j .,99. 99 _ , PC 1/n2/i!C . . ..._. . _ .. _.__ _,._ _;.. _.,.. .._. _. . _. ..... ,

LAYER .TH! CUE 3S..._ DITF COErf,_ _POR0$1TJ ,_. _ SOURCE . _ .. M01STURE . . . , _ _ , _ , . . . . , . _ _ _ _ . . . . _ , . .. . , _

(CM) (CH2/SEC) (PC1/CH3/SEC) (DRY WT. PERCEXT)

_ .__ _ 1. . __ M6. _1.7000E-02. _ 0. 53 00 .. _,2. 0981E-04 . _ 21. 00_ ._._.._ __ _ . . . . _ _._.._

2 266. 4. 4000C -02 0.7100 1.153;E-05 25.00

3 41. 4.4000E-02 0.6000 3.5420E-05 '1 5.00

4 70. 4.4000E-02 . _ ._0. 7100 ._... .,2. 768 E-05. . 25.00 ____. . . _ _ . . . _ _ . . _ . _

5 30. 4.0000E-03 0.5300 0.0000E+00 36 ?0

,,

. . . _ . . . _ . . . . _ . _ . .._. _ _ _._ .. ._ __....___._. _ . . _ _ _ _ _ _ . . . . _ . . . . _ _ . . . . .

nun RESULT 3- 0F RADON D1ffU$10N CALCULAfl0Nunn

LAYER'iHICGES: EXIT TLUX EXIT CONC. n!C

(Cn) (PCl/n2/ EC) (PCIAITER)

J 1 M6. 4.94?2E+01 1.0493C+04 0.6279

2 286. 2. 2151[+00 1.3527E*04 0,7960

3 43. 4.1104E+00 1. 3007[+04 0.3002 . . . . ._

4 70. 4.??91[+00 _, 1. 2041E +04 0.7960

5 30. 3.9204E+00 2.4482E-01 0.!497

,. , .
-.-

N E E n W i f L X % c. E.4 7*
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[hd i gp -RAECOM pre-gram Page. 1
-. _ . . . _ . ynput d_=ta.

_

_,, 12-FE3-87'

. Yh ' 2.f
.

Hecding
UMTRA LARVIEW 4005, RADCr4 B4RRIER REEVALUATICN-A. AREAS C/3 _ _[f/g{g.gS -6@...____-__.._..5 -

~ ~ ~ ~ ~

Initial Flum 0.000 .

Ambient en 0;700
. .- Optimized Iaver~~-- - " -'--'~ O *~~ --- - -

~-

Surface Flus limit 0.000 7-
Precision 0.0010

LAYER THICKNESS DIFFUSICN PCRCSITY RA-226 EMAFMTING BULK DENSITY SCURCE TERM PCISTURE
_ . ' ' NO.~ CM ~ -- ~~ ~ ~ CM2-EEC ~~~~ FRACTIOr41' PCI/C ~~FRACTICN C/CH3 - ~ PCI/CM3-SEC ~7.' DRY WT~~..... ......... ....=.... ==e..... ...... . .... ..... ... ..... . . .e.. .1 670.O O.01700 O.530 166.2 O.27 1.18 O. OOC 2098 21.0000
-

'~2 296.~0 -~~O.04400 -- ~~ O. 710 -~~ 15. 0 0.~ '4 0 - 0.65 0:0000115 ~ 25.0000 ~3 43.O O.04400 0.600 23.O O.40 1.10 0.0000354 15.00004 70.O O.044CO O.
.. _ _... 5 '-~'~ 30. O "-- ~ 0. 00600 ---~

.O 36.O O.40 O. O.0000277 25.0000
~~'~ O. O O.00 ~ 1.,17 -~ 0. 00000C0 ---- 3,6 7000 '

,, -

3 _ . - . . . . _ _ . . . - _.._ - . _ - - --- - - -,Ce c.wxs,
,,.5~$#t | /$

~~-~^PROCRAM RAECOM,~~VERSIGN 1. 1 -~~-~~~~ - feG 2./S-S7
g" k- ~~- 'I

. ._ _.UMTRA-LARVIEW 4003, RADOrt DARRIER REEVALUATION-A. AREAS C/C
.._.... . ... ._ . . . . . - . . . . _ .

... _.__-__
__ _

********** INPUT PARAMETERS **se*se*******e*

- NUNDER OF LAYERS : - - ~ ~ ~ - ~~

'5 ~ - ~ ' ~ ~ ' ' ~ ~ ~-~

RADON FLUX INTO LAYER 1 : O. OOCE+t-3 PCI/M2/SEC
SURFACE RADCN CCNCENTRATION . 0.700 PCI/t. ITER

-~~ BARE SOURCE FLUX (JO) FROM LAYER 1 T-~100.'O PCI/P2/SEC ~ .

~

^ LAYER THICRtE35 ~~ " 'DIFF COEFF ' POROSITY ~ ~ SOURCE -~~~ ~~~ MOISTURE -- ~~

(CM) (CM2/SEC) (PCI/CM3/SEC) (DRY M. PERCENT)
.--..._.1 ~ ~ 670.~ -~-~ ~ 1. 7000E-02 O. 5300 -' - ' 2. 0981E-04 21.00-- --~

2 296. 4.4000E-02 0.7100 1,1535E-05 25.003 43. 4.4000E-02 O.6000 3.542CE-05 15.00. __

.4 . _ _ . . 7 0. - '- - --~ -- 4. 4 000E-02 0.7100 ' - - ' 2. 7480E-05 -~ - 25.00 ~

5 30. 6.OOOCE-03 0.5300 O.OOv0E+00 36.70
. _ _ . . _ . _ _ . __. __ _ _._ _ _ . - _ . _ _ _ _ _ _ _ _ _ . . - - - -

***** RESULTS OF RAD 0N DIFFUSION C A L C U L A T I O N *****

LAYER THICKNE55 EXIT FLUX EXIT CCNC. MIC
| (CM) (PCI/M2/SEC) (PCI/ LITER) -

I 1 670. 6.9331E+01 3.0461E+04 O.6277 -

____ _ _ . _ ,

l 2 266. 2.736GE+00 1.329*E+04 O.7960- -

3 43. '' "4.7G97E+00 "1.2744E+04 ' 'O.BCO2 "'" '' ~ ~ ~ ~ ~ ~ ~ ' ^ ~ ' '- ~ '' ~ ~ ' ' ~~ ~

l 4 /O. 5.9CEEE-CO -1.150"E-04 O.79605 30. 5.CBS?E+0C 2.448'E-01- O.3497
_ _ _ _ _ , , ,_ , _ . __ . . . . .

_ _. . ._ . _ _ . _



" ' . _ _ _ _ _ .m .^ rmE - -

'

5 . ||ggf }f f'Page- b-RAECGM Pr; gram
. J Inpt..t data; . - - - . - ._ - . . . _ . ,- 12-FE3..87 -

~

p.s 21:z121
-.

-

;Hending
. UMTRA-LAMVIEW 4005,: RADON BARRIER REEVALUATION-A. AREA DJ

.

Lagers '5 -
.

' ' - ~ ^ ~ ~ -

., RInitial flux 0.000 '

1/Ambient rn O.700
..

. V'bb, I , $.
. .-_ Optimized Iager ~ ~ ~~'O -~~~~" ~~~ - ~'-- ~ ~~'~ ~ ~ ~

Surface flus limit 0.000
Preeision =0.0010

-
LAYER THICXNESS DIFFUSICN PCRCSITY~ RA-226 EMANATING BULK DENSITY SGURCE TERM MOISTURE

.

NO. -" CM ~--~ ~~~~CM2-SEC~~~ ~ FRACTION ~PCI/C ~ FRACTION ~~C/CM3 PCI/CM2-SEC '% DRY'WT..... ......... ....... ...... .. .. . . . .. . .. ... ...... . . .
1 1707.O O.01700 O. 530 166.2 O.27 1.18 O.0002098 21.0000~ ~ ~ -

2 ~~~~ 2S6. O ~~'' O. 04 400 - '~ 'O. 710 ~ ~ 15. O ' 0.40 ~ .~65 0.~0000115' 25.~O000 ~~'0
3 43.O O.04400 O.600 23.O O.40 1. A D O.0000354 15.00004 70.O O.04400 O. 710 36.O O.40 0.65 -O.0000277 25.0000__..--_5~~~ 30. O '--~ ~ O. 00600 ~~- O. O - - ~ 0. 00 0. 0000000 '-'- 36: 7000 ~

L
. . . . _ _ . . _ _ _ . ._ . _ . . . . . . _ _ . . _ . . . _ _ _ . - .

N./ <-snr%-{ h ._b./[C

N S 2 is-e 7-

PROGRAM RAECOM,' VERSION 1. 1 ~ ~ ~ ~ . _ _

%, 21810
.

UMTRA-LAXVIEW 4C05. RACCN BARRIER REEVALUATION-A, AREA D

e.******** INPUT PARAMETERS ****************

._. NUMBER OF LAYERS
' ~ ~ ~ ~ ' ' ~ ''

~-5-~'~--~~~~~' - - - - - ~ - -

RADCN FLUX INTO LAYER 1 - O.OOCE+00 PCI/M2/SEC
SURFACE RAOOtt CONCENTRATIGN : 0.700 PCI/ LITER

~~~~ BARE SCURCE FLUX (J01 FRCM LAYER ~1 -': 100. O~ PCI/M2/SEC-
__

- '- LAYER 'THICXNESS ' - - ~DIFF CCEFF' '~PCROSITV''- '~~~~~ SOURCE -

~ MOISTURE
~ ~ ~ ~~~~ ~--~ -'~~ ~ ~ ~"

(CH) (CM2/SEC) (PCI/CM3/SEC) (DRY WT. PERCENT)
.__.__g ___

1707. ~~ ----~ ~~~ ~1. 700CE-C2 O. 5300 -~~-~~ 2JO981E-04' 21.00 - - '

2 2S6. 4.400CE-02 0.7100 1.1535E-05 25.00
3 43. 4.4000E-02 O.6000 3.5420E-05 15.00..___.._y _ ._. . 70. - ~ ~~- " - 4.' 4 00CE-02 O.7100''~~~ ~ 2.76SIE-05 25. 00 "'- ~ ,^ ' - '

5 30. 6.OOOCE-03 O.5300 O.OOOOE+00 36.70
. - . .__ . _ _ . . . . - _ - _ . - - _ . _ - - .

.

***** RESULTS OF R A.D 0 N'
. _ _ _ _ _ . _ . _ _ _ . _ . . _ . . _ _ _ _ . _ _ _ . . - . . - _ . - - -

.DIFFUS1ON C A L C U L A T I O N ***** ._. __ - . _ _ _ . ._ . _ _ _ _ _ _ - _

LAYER THICMNESS EXIT FLUX EXIT CCNC. HIC
(CM) (PCI/M2/SEC) (PCI/ LITER)- - +-

1 1707. 6.9531E+01 3.0461E+04 O.6279
2 2S 6. 2.7369E*CO 1.3294E+04 0.7960

~'' ' ~ - ~ ~ ~ - ~ ~ ~ ~ ~ " ' - ~ " ~___.__ _.

..._.3 ~ ~ ~ 4 3. ~

'4.7E97E+00. ~ '1.2746E+04 ~ ~ ' O. 9002 ~ ~ ~~ ~~ ~ - ' - - ^
4 70. 5.903~E*00 1.1503E*04 0.7960
5 3C. 5.0357E+00 2.44SEE-0_1 . O.3497 _. . --.- ;- . . . . . . _ .m. . - . . . . . . . _ ..___-___..m-

- . _ . - - . _ . . - _.
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M7I NMKE .
'

P>ge 1

RAECOf.Progran Irput ista
- . . . _ - . . . . _ . . . . . _ _ . . _ . _ - . . . .

10-TEl: 87
.

<

C adits.... _.. _ ___ q .
'

Ur. IRA-LAKEVIEW 4005,RALDEl#RIER REEUALUA11DH-A. ADEA! A/B
. ._ _.

leitial fin 0.000 /~d 6 2 /S W
Antler.tta 0.700 G RT 2.- 1 & F 7
Ot nized layer' ~~" 0*~~~' ti ~ ~ -' " ~ ~ ~ ~ ~ ' ' ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ' ~ ~ ~ - " " ~ ~~ ~ ~ ~ ~ ~~

$vtface fin linit 0.000
L Precision 0.0010
3

LAYER THICLEE!! DirrU:lDW PCED11TY RA-M6 EnAHAT!HC l<ULE LEH117Y LDURCE TEE 4 M0117URE

!"'-~~~C ~ CR ~''~~ Ch2 CC '~ FRACT!DN PC1/C "rFACTICH ~ C/CM3' PC1/Cn3-SEC~2ORY'WT
~~" "~ "

C;sas sesacassa sas sassa s tassets: ressas asasesses satsassssesa sas sasss e.: sessasses

1 206.0 0.0400 0.710 15.0 0.40 0.65 0.0000215 25.0000
. _ _ .

2 "''' 43. 0 * ~ 0. 04?00 ~ ~~ 0. 600 ~ 23 0 ''~~ 0. 40, ~1.10 ~~'0.00D0354 15.0000
~~~~~~~' '

3 70.0 0.04400 0.710 36 0 0.40 0.65 0.0000277 25.0000
4 30.0 0.00900 0.500 0.0 0.00 1.20 0.0000000 26.7000

;

3.t|
'

. . _ . ._ _. _-- _ . . _ . . _ . . .... .._ _ . . ..... . _ . _ . . _ . . . .

PRDERAM RAEC:5,UERS10N1.1. s

y . ._ .=_ _ .- .

UniRA-LAREVIEW 4005 RADORl*"RIER REEVALUAi!DR-A, ARIAS A/B

ammman ~1 H P U T ~P A R A M E T E R 3 ' at.mununkukxhaman ''~
' ''-~ '' ~~ " ' ~~~-

-

.

MUnt:CR Dr LAYERS : 4

*~~ RADDH TLUX IH10 LAYER 1 :-~~~~~ 0. 000E+00 PC1/52/ CEC
- ~ ~ ~ " ' ~ " ~ " " ' ~ ~ ~ ~

$UPFACC RACCN CONCENTRAllDN : 0.700 PC1/L11ER

1*RE :DURCE FLUX (J0) FRun LAYER 1 : 11.41 PC1/M2/!EC.
0 _, . _ . . _ __ _ . _ _ _ . _ . .

.

LAYEP THICKEESS D!rrCDErr PDDOSITY SDURCE R015TURE<

E -

(CH) (CH2/IEC) ' ~~'~"-~'"~~ (PC1/CH3/;EC) '(DRY WT. PERCEET) ~~-~"~~ - ~ ~ ~ ~ ~~'

n

1 226, 4.4000E-02 0.7100 1.1535E-05 25.00
> - 2 ---- 43, - 4,4c;tt.02 - 0. 4000 ~ ~~~3. 5420E-05 ~~~~"'15. 00 ~ -'~~

~ ~

3 70. 4.4000E-02 0.7100 2.760SE-05 25.00
4 30, 9.0000E-03 0 5300 0.0000E*00 26.70

7.
..- . . - - .... _._ . . . _ . _ . _ . . . _.__ _ .

,

> ---"- un m R E $ U L T 3 0 F ""R A D D H D1iiUS1DH'CALCULATIDHmFN ' ~ ~~

[, LAYER THICKHEi! EXIT FLUX EXII CCHC. Mit
" ~~

(CR) (PC1/t2/:EC) '~~(PC1/ LITER) ~
~ - ~ ~ ' ~ ~ ~ ~ ~ ~ ~ -

1 206. -3.8479E+00 7. 345SE *03 0.7960
5 2 ~ ~ ~~ 43. 1.1942E 4 00 ~ ~ ~~ 7. 5993E 4 03 ~~ -~~ 0. 0002 ~~ ~~ ~ ~"'~~ '

~ ~ ~ ~ ~ ~ " " ~ ~~

'

3 70. 7.4377[+00 6.6100E403 0.7960
' ' 4 30. 6.7196E400 3.6B35E-01 0.5269 '

- _ _ . . . . . _ _ . . . . . . _ . . . _ . _ . . . _ . -- . . . .- _ _ . . . . . - - - - - - - - . - .

.-MO"*-M'*M* =J.*'.hgeb..g. igg.= .sep 4 '..*..J.h 8 .e . d*.***.pr.D WS... * . *. "***b-#***"N ***O4' -*O'' ** O * .***
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Mcc/ 2/
MKE Page 1 - I

,

.

RAEC n Prognn lepot ht: 18 FEl:-87
' '

Hetting UMTRA-LAKEV!EW 4005, RADCN 14[RIER REEVALUATICH-A, AFEA$ C/C i

.__g ,7,. -._ _ __ _..-,.y . ._ - --

!altlil flux 0.000 M6 24f E
Anbient en 0.700

~~ - "---- ------ g g - 7 f 7. 7 7 - - -- ---
-

--- Oginized laser - - - 0
-" -- -

Surf ace (1px limit 0.000 ,

Prtclslon 0.0010
_

f

LAYER THICKKE 3 Dirrd310N FORD $11Y RA 226 EnANAllHC IfJLK DEN $11Y COURCE TERM N0l!TURE
! - -- ~ MD. ' CM '~~~"CM2 !EC - IRACTICN PCl/C TRACT!DN C/CM3 ~~~~ PCI/CH3-SEC 2 DEY Vi

' ' ~ ~ ~ - ~ ~ ~ ~ ~ - '

E8838 844881488 88t SEtt3 5 StttitS8 Sate 23 SE28K8t&S St48t*RES225 332313t8E33 332123231

1 670.0 0.01700 0.530 166.2 0.27 1.18 0.0002070 21. 0000

..__.. .-' 2 ~' 286. 0 * 0.044C0 ~~ 0.710 " 15 0 * -" 0.40 ~ ~ ~~" 0. 65 ~ 0.0000115 - 25. 0000 '-
*

3 43.0 0.04400 0,600 23 0 0.40 1.10 0.0000354 15.0000
4 70,0 0.04400 0.710 36.0 0.40 0.65 0.0000277 25.0000

'
-

5 ~~ ~ 30. 0 ~0.00f00 ' 0.5 30 0. 0 ' ~ 0. 00 ~~ 1. 20 -- 0. 0000000 '- 26. 7000 ~~~~~~ ~ ~--- ~~~~~
; I :. 5 6

. . _ - - . _..__ - .. ._.. . . . _ - - - _ - - . __ - _

-
PRDCun RAEC:n, VER$1DN 1.1 ~ ~ - * ' ~~~ "'

f UMIRA-l.AKEYlEE 400% RADDN l*RRIER REEVALUATICN-A, AREAS C/C

m m mmmmhu !NPUT PARAnEiIRS a m urukhammanos

. --- NUntER Dr LAYER $ :----" ---"- 5
- ~ ~ ~~~"

~ RADDN TLUX INTO LAYER 1 : 0.000E+00 PCI/M2/SEC

$URTACE RAtCN CONCENTRAilDN : 0.700 PC1/LliER
l@RE :DL'RCE FLUX (JD) TE n LAYER 1 T 100.0 PC1/n2/SEC

-
" - ' ~

- ~~''' LAYER = THICXKES3 -- D!ff CDETF ~~' PDR031TY ~~~~ SOURCE ~ ~- MU!STUh
(CH) (Cn2/SEC) (PCl/Cn!/ EC) (DRY WT. PEPCEHT)

~ ~'-- 1 ~670. - 1.7000E-02 =0.5300 ~2.0901E-04 21.00
2 286. 4.4000E-02 0.7100 1.153!E-05 25.00
3 43. 4.4000E-02 0.6000 3.5420E-05 15.00

--"--- ~ 4 70. '--~ ~ ~ 4. 4000E -02 ~ 0.7100 - 2.768;E-05 " 25.00
~~ - ' ~ ~

5 30. 9.0000E-03 0,5300 0.0000E+00 26.70

_ .- . . . _ _ . . - _ . . _ . . _ -.- - - - . . -

amu RESULTS OF RADON DIFFU$10N C A L C U L A T ! 0 N au m,.

.

LAYER THICXNESS EXIT TLUX EXIT CDHC. n!C
(Cn) (PC!/n2/SEC) (PC1/ LITER) ;

. . _ _ _ _ _ . _ . _ . _ _ - - - - -. . . - - - - _s

1 670. 6.9680E401 3.0304E+04 0.62/9
2 286. 4.0409E*00 1.2291E+04 0.7960

.__.....~'3 ~ 43, 7.5359E+00 ' ~~1.1354C+04 " 0.9002 ~~~'~"" ~ ~ ' - ' ~ "- ~ ~ ' ~ '

4 70. 1.04R2E401 9. 3157E +03 0.7940
5' 30. 9.4677EeC0 3.600;E-01 0.0249

|



-

|

.57e e/ 2 z.' -

nrE ,, ,
RAECOMProgru_ . _ .

. . . , . . _ . . , . . . - . . . . . . . . . . .
loput ht:

. _. - . . _. . _-TEl<-0 716
. . . . _ _ . _ . . _ . . _ _ _

Hudly U*tiKA LftEY![U 4005, RADCN I:ARRIER REEVALUATICM-A, AREA Di
, . . . . . -....- ..... _.g --- ..-- --.----

I ti 1 Flux 0.000 h6 2d Ib
:Antleetra 0.700- "- "6 ~g ~"j"' 2. - /J - f */

~ ~" ~'" 0;tinized layer "~ ~~~~ 0 ~~' ~ ^~ ~ - ' "'~~~"" ' '~~" / ~'

!vrf ace flux 11 nit 0.000

. Precisha 0.0010

|
.

I LAYER THICLVELS DIFTU;!DH PORDSITY RA-226 ChANAi!HC liULK DEKiliY SOURCEi[RM M0!$1URE
H -- a,'' en --" CE2-:EC '~' FRt.Cil0N ' PC1/C FRACil0N ~ C/C33 " ~ " ~~ PCI/CH3 !EC '% DRY UT ~~ ~~~~ ~~ ~~"~~~"

ESSSS 84B658848 488444848 $5481844 $384EJ $d8888833 StttttttbSEE 88385E88838 E233tCF28 i

. _ -.. ._ 1 1707.0- 0.01700 0.530 166.2 0.27 1.18 0.0002078 21. 0000
y .~266.0 ' O. 04 00 '- ' 0. 710 ' "15. 0 '' ~ 0. 40 ' ~~~~ ~ 0. 45 ~ 0. 0000115 ' ~ '25. 0000 ~~~"-"~" ~~-''

~

3' 43.0 0.0400 0.600 23.0 0.40 1.10 0.0000304 15.0000
4 70.0 0.04400 0.710 36.0 0.40 0.65 0.0000277 25.0000

~'

~~~~"* 5 "~ 30. 0 ' ~ 0. 0090 0 -~~ 0. 5i0 ~ 0. 0 '~~" 0. 00 '' ~ 1. 20 ~~" 0. 0000 000 ~~ 26. 7000 ~ ~" "-~~~ ~~~ ~
:

i...........~.-..~....-_...-.._. . . _ . _ . . . . . . _ _ . . . _ . . _ - . . . _ . _ . . .

' ' - ' ' ~ ~ ~ ""~~~ ~ "~~ ~ ~ ~ - - ~ ~ ~ " ~~*
* PRCC2 AM RAEC:n, VER$1CW 1.1 "~~~~'

) UniRA-Lt: KEY!EU 4005, RCOW (*RRIER REEUALUAT!DH A, ARCA D

nuuauu !HPUT P A R A M E 1 E R $ ununuunnu
~ ~ ' ' - ' ~ ~ ~ - - ' - ~ ~ ~ ~ ~ ~ ~ ' ' ' - ~ ~ ' - ~ ' ~ ~ ' ' ' ' ' ' ' ~

. _. g,W R DT DE '"' ' ''' ''"" ~~~~' 5

Rt. CON FLUX INTO LAYER 1 : 0.000E400 PC1/n2/SEC

SURFACE RACCH CCHCENTRAi!CN : D.700 PCl/ LITER
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '

'~~~'l4RE 000RCE FLUX (J0) TRDM LAYER 1~: ~100.0 ~~PC1/n2/$EC """~ '

- ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~

7'~~~~ LAYER THl(LTE!$ ' "~ plir CDETT ~~""PURCIITY ~~~ ~ $00RCE ~~~~~ M01$TURE ~~
(CM) (CH2/IEC) (PC1/CM3/SEC) (DRY Ei PERCEHT)

,

~ ~ ~ - ' ~ ~ ~ ~ ~ ~ - '~

1 ~~~1707. ~~~~ 1. 7000E-02 ~0.5300 2.0901E-04" 21.'00

2 286. 4.4000E-02 0.7100 1.1535E-05 25.00
3 43. 4. 4300E-02 0.6000 3.5420E-05 15.00

6-~ ~~~ -

4 (0, ~~ ~~~ 4. 4000E-02 ~~~ 0.7100 ~~~~ ~2. 7685E-05 -~~-~25. 00 ~~
5 30. 9.0000E-03 0.5300 0.0000E400 26.70

s --- - ._ - - - . . . - . . . - . . - - - . . _ - ..
-- ...

muu RE$ULIS OF RADON DIFFUS10H CALCULAT10Humu,
= . - _ _ . . 6

g - - _ _ _ _ _ = . =.
,

LAYER THiti'HEi! EXIT FLUX EXIT CONC. MIC

(CM) (PC1/H2/IEC) (PCl/ LITER)
3_.--

)
1 1707, 6.9608E+01 3.0304C+04 0.6279

2 226. 4.0407E+00 1. 2271E404 0.7960
m . . - -

. _. 3 ... _. 43, ... 7.5359E*00 1.13%E +04 ~ ~ 0.8002
' ' ' '~' "' ~ ~ ~ ~ - " ~ ~ ~ " ~ " '~"

4 70. 1.0432E+01 9. 3257E *03 0.7960

5 30. 9.46??E+00 3.6025E-01 0.5269
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IM M 23'

. MEE Pip 1

! rat; n Proprin loput data 18 TIB 87
-

i- . . . _ . . . . _ _ . . . . . . . . . . . . . . . _ - . _ . . . . . . _ . . . _ . . . _ . .

i .1

( Headhg (tntRA-LAKCVIEW 4005, RA0CM ISRRIte REEUALUATI x-A, AREA E
. . . . . . . ,,....-...._.5 ' ' ' - ~ ~ ~ ~ ~ ~ ~ ' " ~ ~ ~ " ~ ~ ~ ~ ~ ~ ~ ~ " " "'~~-"~* ~ ~~'-~~~~'"~'~'

laitini flux 0.000 M A * M '8 P'

|- Antlett ts 0.700 ~ ~ ~- -" ~ ~ f'p {-" y / 7 p/J' ~~'! ' ~ ~ Ottinir>d liver *~~-0 "~ ~~~~~'"~~~~~

Surf ace flux linit 0.000
Precisica 0.0010

,

LAYri THitn[*3 DITTU;!CW PCR0$11Y RA-226 EnANAllHC w.R t,[HilTY $0VRCE TERN HDl!TURE
- **~ NO. ~ Cn ' ~~~"CH2 EC ' "'FRACTICH PCl/C TRACTICH ~C/Cn3 * ~ PC1/Cn3 EC 1 DFY VI - ~ ~ ~ ~ ~ "

tttSS 888888884 St$tttttt 88884888 SSSEtt SEJ888881 St&SSSESRB38 BEREtttRSE3 Bastat384

1 1340.0 0.01700 0.530 166.2 0.27 1.18 0.0002029 21.0000
- ~~~~

2 ~ 206. 0 " 0.044')0 0. 710 ~~'15. 0 ~~ 0.40 ~~ 0.65 ~~0.0003115 ~ 25. 0000 '-"~ ~ '-~~~ ~ ~

l 43.0 0.04400 0.600 23.0 0.40 1.10 0.0000304 15.0000
L 4 70, 0 0.04400 0.710 36.0 0.40 0.45 0.0000277 25.0000

..-.-.......5 ' 30.0 0.00100 '"'~ 0.533 ''~ 0.0 0. 00 - ' ~'1.20 ~~~ 0.0000000 ~ 26. 7000 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

4

. .= _ _ . . _ . _.- . - . . . . --- .__ _..__. _ . -. . _ . . . ..

*'
=PR; CRAN RACC:n. UCPi!UN 1.1 ~~~ - - ~ ~ ~~~~ -<

-

Un1RA-LAKEVIEW 40C% RACON [*RRitR REEVALUAi!ON-A, AREA [

ummm INPUT P A R A M E i t R $ unmannmm

* - ~ nun!:C R Or LAYER S ' ~ ~'--~~~ 5 ~----- ~~~~ ' - - - - ''~ - ~ ~~~' - ~

RAtDN TLUX INTO LAYCR 1 : 0.000000 PClin2/ CC
SURTACE RATCH CONCCHIRAi!CH : 0.700 PCl/LlitR

-

"I'ARE ;0'JCI TLUX (JD) FR05 LAYER 1 r~100.0 ~ PC1/n2/:tC ~

LATER THICWE:3 - DlTT CC[rf '~~~ PCRDSITY ~~~~500RCC n31 STURE ~--- ~~
~~

~ ~ ~"- ~~

(Cn) (Cn2/!IC) (PC1/Cn3/![C) (DRY W1. PERCEHT)

| --1 1340. -1.7000C-02 0.5300 ~ ~'- 2.0731E-04 ~ ~21. 00 '"~~~~ ~
-

~

2 2e6, 4. 4000E-02 0.7100 1.153 E-05 25.00;

3 43. 4. 4000E-02 0.6000 3.5420E-05 1 5. 00
. ._ - 4 -._ 70. -~4. 400 [-02 - 0. 7100 ~~~'2. 7685E-05 ~~-~ 25. 00 ~~-~~~ = ~--- P

5 30. 9.0CCCE-03 0.5300 0.0000t+00 26.70.

- - ..- --

_ . _ - . . . . . .

4

mmu RtSULi3 Of RADON D1ffU$1DN CALCULAT10Num. , _ . . . . . . . . ---

LAYER THlCWE:3 EX11 TLUX EXIT COHC. n!C
(Cn) (PCl/n2/ CC) (PCl/ LITER)

= - _ -

1
1 1340. 6. 9683E+01 3.0304E+04 0.6279
2 204, 4.9409CiC0 1. 2241[+04 0.7940

. - . ~ _ . , 43, 7. 5359C'00 " '1.132 EiO4 '0.0002
.' ' ' " - ~ ~ ~ ~ ~ ' ~ ~ ' ~ ' " ' '''"

!

4 70. 1. 0432[i01 9. 3107E+03 0.7960 i
5 30. 9.4677t+C0 0.5267 !. . - _ - . . - , _ . . _ _ . 3. 63G'..01 . .. . . . - ... .. . . . ,

.. _

i

..
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?' , RAECDM Progran terut hti 10 Tele 87

e

-):
. . . Cadly unTRA-Lt.KEVIEW 4005, RteEN I:ARRl[R REEVALUAllCH A, AREA F
z . - . - --.y.-.-......

Initial flux 0.033 rU M*6 E
Anbitet ra 0.700 ~~''"~''' ~ ~'~~~~~'~~~~g g 7''~2 /3. y ~~~~~

P'- Optlnized b);er ~~~~~~"' ' O "~ "~~~~ '" ~

surf aet flux linit 0.000-
"

Prectz;ca 0.0010p_ _- __. - - - - _.- _ _. _ .. .._ __ ._, .

L LAYER THICKEE!! DlfrU110N PCRD111Y RA 224 EnANAi!HC ((ULK DEN 111Y 5:URCETERM nul1TURE

f q3, En -~~Cn2 EC FRACTION PCl/C" rti.CT!DN" C/Cn3 ~~ ~ PC1/Cn);tEC 2 DPY lti ~~~~~ ~'~~~-''~~~ ~~
~

selss saasswEss assssssss asstassa s tag st 88333338s sessssssssas s:333333343 sssss ss sa

1 36(.0 0.01700 0.5 30 166.2 0,27 1.18 0.0002098 21.0000<

k~ 2 ~~286.0 '~ 0.04400 "~ 0.710'~~15.0 0,40 0.65 ""~0:0000115~~25.~ 0000 *
' ~~"

,

3, 41.0 0.04400 0.600 23.0 0.40 1.10 0.000C354 15.0000

f -
4 70.0 0.04400 0.710 36.0 0.40 0.65 0.0000277 25.0000.

5 ~''" 30. 0 ~ 0. 0070 0 - 0. 5 30 '~ ~ 0. 0 ~~ 0. 00 '~""~~1 20 ~~ 0. 0WD 000 ~ ~ 26. 7000 ~~~-'~~~~'~~ ~~~~~ ~ ' "~

.,

- . -..._ _ ._. - . _ . _ . _ . . . ._ - . _ _ _ . _

_

PRC& RAM RAECOn, ~UERSIDW 1.1 ~ ~-~~ ~ ~ ~ ~ ~ ~

:

^

UniRA-LAKEVIEW 4005. RADON !*RRIER REEVALUA!!DN A, AREA T

n

ununnus !NPUT P A R A M E i E R $ uunnnonnnu

*
NUnliR Of LAYER $ ': ! ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ " " ~ ~ ~ '

+

RADCN TLUX IETD LAYER 1 : 0'000E+00PCf/n2/SEC.

$URTACE P4DCN CONCENTRAi!CN : 0. 700 PCl/!.lTER
i- IcARE SOURCE FLUX 40) TRCH LAYER l'~~t9,99 ~' PC1/M2/1EC ~

I
"""~~~ ~~

I
,

LAYER THICKKE!$ DIFFCCETF PDRD:lTY -~"~~~ SOURCE MDl!TURE
~ ~ ~ ~ ~ ~ "~~~' ~~

(Cn) (CH2/:EC) (PC1/CH3/$EC) (DRY WT. PERCENT)
. .

*~
1~~~~~346. ~'1.7000E-02 'O.;300 2.0981E-04 ~ 21. 00 ~~~' ~~~~~

~~~~~~

2 286. 4.4000E-02 0.7100 1.153;E-05 2 5.00
3 43, 4.4000E-02 0.6000 3.5420E-05 15.00 r

# 4~ 70. 4.4000E-02 0.7100 2.7680E-05 ~~~~~~25. 00 '-~ ~
~ ~ ~ ~ ~ " ^ ~ ~

5 30, 9.0000E-03 0.5300 0.0000E+00 26.70 t

, .. . _. _. . _ _ -- _ . _ . . -

unn RESULit 0F RADON DltrU!!0N C A L C U L A T 10 N unn,

,
- = - - --_ ..- . _ _

,

LAYER THICXNE 3 EXIT FLUX EXIT CCHC. MIC

(CM) (PCl/M2/SEC) (PCl/ LITER)

- 1 366. 6.9665E*01 3. 0297E +04 0.62/9
2 286. 4.8iE5E+00 1.2290E404 0.7960--

. 3 . ._ 43. ~ ~ 7.5341E400 '" "~ ~ ~ 1.1355E 4 04 ~~' O. 8002
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - " ''''" ~~ ~ ~

4 70. 1.0451E*01 9. 3150E403 0.7960
5 30. 9.4690E+00 3.6B05E-01 0.5269

-_ -- ---_ - ___-
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t P.D. !b. 3CE *-!11-33 76
- 3:6 N . 1 816 66 |

TAE'2 IIIfg f. 6 C.12:~1122-C25731 RD:2:S55:P J
i

.

Ide.'iew, Creg:n

Tes- M:. 1 2 3 4 5
St. ;1e

De si na .icn EE-M Si-2A W 'A !H-2A tE-2A

Pec'.ded .4:1sture
C:ntent t 47.7 46.4 30.7 49.2 40.4

Renc'.ded Dry
C

.

bansity, ICF 70.7 70.3 83.7 69.7 76.1

Capilbry Presstre, M:isture Contant t .

Bar

0.5 47.93 48.25 30.18 49.68- 40.46
0.7 47.48 47.60 29.75 49.53 40.00
1.0 48.37 47.26 30.41 50.44 40.88

,

-
*

2.0 45.88 4 5.93 27.60 47.28 38.05 '

4.0 44.56 44.57 25.76 45.74 36.30
1 7.0 42.99 43.09 24.33 43.96 34.60

'
'

-' 10.0 40.98 41.36 22.53 41.82 32.36
15.0 3 8.54 39.18 20.75 39.77 30.10

Ncte: Above M:1sture Contents are Percea.t by D:y Walght.

Becaf o(Manm
Ory bertNy by
<1:pf.0618 /00 /00 /00 99 /00

V S C .s MH NH Sp gy gg
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} p.E .2 0 20 9 20 M
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Rogers & Ass.mswrxwp.w.w acociates Engineering Corporation

REPORT OF RADON DIFFUSION [7[3Y[7
COEFFICIENT MEASUREMENTS

(TIME-DEPENDENT DIFFUSION TEST METHOD
'

R AE-S O AP-3.6) June 24, Ins y
REPORT D ATE -- (

*

/ b!Ect 3 ce46e-67
'

'
'

"

CONTAACT

Rib .1 sA/d'

ey-.

| COVER S0!LS - LAKEVitW, OkEGON $3 ' l r

s AMPt.E IDENTIFIC ATION
{

A 'E$10N I N -

hsusMITTED BY DATE RECEIVED,.

SAMPLE NUMBER MOISTURE CENCITY MA00N DIFFUSION $ A70R ATION ' kCOMMENTS(CRY wi.s) (c/cm ) CCEFF. (cm-/s) gypfp) POROSIT'( /# 7#)"''""
3

'
TMD-! ' 9.S 1.3$ 2.4E-02 0.30 0.43 foo ;

'

,

0.% . 0.43 ( /00,-. 29.0 . '336 - . ' . . 47.7E-04 4

',--- thp-l
, . . . s . .

[
- 'i. ,

,,,

)
'

e.

i
.

|

N
f,

_.

!|.
.:

$

l'
f.*
#

1 :
; ,

#
;

I
* '

|
'

.

f

*D AGED ON A SPEC! tic CRAVITY OF_ 2.360 g/ c m3 {,

HAX. DRY DENSITY = 1.354 G/CC A
OPf3 MUM M0lS10kE = 30.7 % Of UkY WT M
TEST DENS = 1.354 G/CC l'OST OIT!CE DOX 333

3 TEST POROS11Y = 0.406 SALT LAKE CITY + UTAll 84110
(801) 3 3 1600 . .

'
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.,
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Rogers & Assocates Engineering Ucrporat' ion

REPORT OF RADON DIFFUSION h f,$f[7.

COEFFICIENT MEASUREMENTS
'

(TIME-DEPENDENT DIFFUSION TEST M5THOD
R A E-S O AP-3.6) JUNE 24, IMG 'd

REPORT DATE \\
_}%ceus.s?-

[/an FEE J CONTRACT ;

fl U { % %
IYO %tl Y -

COVER E0!LS - LAKEVIEW, OhEG0H *N-

8 AMPLE ICENTirtC ATlON

SUEMITTED BY '

DATE RECEIVED-

8 AMPLE NUMEER MOISTURE DENSITY M ADCN DIFFU ICH 3 A7UR ATION' *
3 COMMENTS ,(DRY WT.%) (c/cm ) CCEFF. (cm /s) (upfp) P0k0011Y \ I2 DAW

.

IMD-8 , 19.9 1.20 1.!!-00 0.45 0.50 [ jo / !
)IMD-B 29. 3 ,. 1.18 . .7. 9 t-0's 0.69 0.tl ( 97

.. .. .

, '

- :: s.-

~

l

-

t
i

[
t.

1

* BASED ON A SPECIFIC GRAYlTY OF 2.390 g/ c m3 R '

HAX. DRY DENSITY = 1.188 G/CC
OPTIMUM MOISIUkE = 43.9 % OF DRY WI A

MTEST DENS * 1.10B G/CC POST OFFICE BOX D3
YEST POROSlIY a 0.503 SALT LAKE CTTY . UTAH 84110 {) (801) N 1600 ^

.

I
i
t
[.

*;
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REPOR. T OF RADON DIFFUSION c c i o-87
'

i
-

).

COEFFICIENT MEASUREMENTS 1.

(TIME-DEPENDENT DIFFUSION TEST METHOD
Junt 24, lu

*yl
,

fR A E-S O A P-3.6)
REPORT D ATE

h*su ff[ ] h p* g
''

C84LD-G7 zr(-
C O N T Ft A C T

kYB /'pM Sd
a\,-

'

COVEk $0!LS - LAKEVIEU, OkEGON * %

kkS AMPLE IDENTIFIC ATION

y g ~ \' ,.

^ 8' I N I ANSusulTTED BY- D ATE RECEIVED
_

SAMPLE HUMDER Mol3TURE DENSITY M ADON DirFUS,,1CN S ATUR ATION * COMMENT
(CRY WT.%) (c/cm3) COEFF. (cm*/a) (ypfp) ( , 7s

[ 'O C | ;TM0-10.1 20.0 1.26 4.4E-03- 0.79 0.45
f

( ,'e' 7 , ,IMD,10.1 34.3 1. '.'b - 1.0E-03 - 2 0.a5 o,45
-

. - ._

+- -
. , c

.- .
. . , . y,.

,

)- s.

}
t

) -

1

i.
o

5

f
}

<
,

:
'

!r
?'
i
1
:-
,.

S

*B ASED ON A SPECIFIC ORAVITY OF_ 2.000 g/cm3 { ,

HAX. DRY DENSITY * 1.245 G/CC A -

OPflMUM MOISTUkE = 37.0 I Ol' bky W7 i
TEST DENS = 1.245 G/CC POST OFTICE DOX 330

4

_TIST PORDS!!T = 0.454 SALT LAKE CITY * UTAH 84110-
i

b (601): C IGD 0 .

,,
';

1

1 j.
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y REPORT OF RADON DIFFUSION 6 er z 1)-8 7 ;
,

|-

COEFFICIENT MEASUREMENTS .

l. (TIME-DEPENDENT DlFFUSION TEST METHOD y ,,

R AE-S O AP-3.6) avut 24 in
's

REPORT DATE k_)
fRvh'[/[ 3 CS4GO-67

**
- . /8 f

k'CONTRACT
\

k19 j'py S =U ' ,
BY. R4V'

o COVEk $0!!.S - LAKEVIE'.l, OREGON
O { ' |'
~

S AMPLE IDENTIFIC ATION .

ACOBS-WESTON IIAMBUBMITTED SY O ATE RECEIVED -

f| SAMPLE NUMBER MOISTURE DENSITY R ADCN DIFFUSICH S ATUR ATION" #/
(cm f ) { p,p) gegygg73( (7 ,

2
| (CRY WT.%) (c/cm3) COEFF.

| IMD-10.1 28.0 1.26 4.4E-03 0.79 0,45 [ ,'Og |)
7MD;10.1 34.3 1.h _ 1.0E-03- 2 0.a5 0.45 /C ~/ .X

*
._

F-- 3 4. ,
. , ..

. * s*
.

,

' F;..

;|
I.i

i1
$. i

i J|t
i i
i.
$]1

f'
'

>

.'. ,

j |\ r

,', i

.:

i.
'

:
.

3

*B ASED ON A SPECIFIC ORAVITY OF_ 2.200 _ g/cm3 { ,

'HAX. DRY DENSITY * 1.245 G/CC A -

OPflMUM N0!STURE = 37.010F likY WI n i
TEST DENS = 1.245 G/CC POST OFTICE DOX 330 D

' IESI POR0!ilIt = 0.454 SALT LAKE CITY e UTAH 84110 .D s

0 (601): G IG00 .
,

?:
'
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:o
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*

.
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REPORT OF RADON DIFFUSION 6U 2 -/> -87.

COEFFICIENT MEASUREMENTS-

(TIME-DEPENDEN'T DIFFUSION TEST METHOD q
R AE-S O AP-3.6) Just 24, 19ec $ N "

REPORT D ATE I W i*

CONTRACT-
'

GtQy ) RW'

s,-

COVER S0!LS - L4KEVIEV, OEEGON %%
S AMPt.E ICENTIFIC ATION hk'

A OMEETON MAM .

p ausulTTED BY D ATE RECEIVED
r

MOISTURE DEN!!TY M ADON DIFFU*lCH S ATUR ATION "S AMPl.E NUMBER COMMENTS ( h)am ,(DRY WT.%) (g/cm2) CCEFF. (c m'/ a ) (upfp) pg g,. g.y

f /oc'%
! TMD-10.2 29.1 1.13 6.5E-03 | 0.61 0.54

k /0/ $,,,{ TND-10.2 ' .: 30.0 ,- 1.14 .. 4. 3E-0'J ., O.DO 0.54
. . .

1

) -

.

,

.

4

,

t

'

.

"DASED ON A SPECIFIC ORAVITY OF 2.400 g/cm3 { ;

HAX. DKY DENSITY a 1.127 C/CC A
OPTIMUM tiO!SIUkE = 40.1 % OF DRY WT fi !

TEST DENS = 1.127 G/CC PCST OFTICE BOX :00 T; ,

TEST PUkotilTY = 0.546 SALT LAKE CTTY e UTAH 84110 D ly
a (801) Ota.lsoo .

.

RECElV2D MKE ,

JUL 0 7 'iS03 :
*

.
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APPENDIX 4

"Tallings Properties for Radon Barrier Design"

(MKE Calculation No. 13-739-02-00)
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MKE DOClMENT NO:

* 4 t. %$ *!= *
40'/5-LKV-C-01-00331-00 [ ' !""*

*~
C0kulati:n Csycr Sh:et

. .: 1 <
?* A .

Csk. No. 13-7% .coContract No. /_'###
- Discipline -MC/MNM'4 No.of Sheets R M

Project *

unTRA/wsview. oestront
r..tur.

Embn.ekinM|' .bsc9n
\

,

hem

MiiQq.s / r9oee Hes fe< da' o % .Sa--&c, .N.r y
P

.

Sources of Data / N/creace> !

l. 3mL - Wetton Term * 42:olej us) % Ans|,,;, y) n t,,pra )<.h ,,,' t, Jay;,,,,
Proced.g s:le , f./c toporf * HKE Ved Wa. L o rT * L k b'~ .2 * * 2 ' '* // * * *' *r

*

2. V. C. Royr s, ><. uz.1J:then /RA E, p, p yalk,4 e( / p yt " g ,) , y p ,,w a y ,, M f ,,j (,, |

<

Liru:um M:ll %.|+ t'a.ooe negn April,is/k wonps/cg m3 , m oog yo, 3.,qs.,w
*

'
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'
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Cegm ' 'Dak . Appe.d.us . Ma**$ 14ft- UMTRA - voE/ Al okot e/* * ***
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af ~Aade *'/H.o Ce(?k " p<a (,L pu e / /W
t
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Ihanicalproperties
___ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - y,

_
_ ,

w.C 3 . (f: e _1 f.:{,
-

, g ,7,- a
-

,

,:- ' $. . .
_ Jn. _

.

<-
-

-.-. . . .

5suple . In-sItv In-situ _ . Atterbers itaits (percent)':9 Location depth USCS motsture . dry density. Spectfic - Ltquid Plastic. Plastic!ty-g I.D. (ft) classification . content (%) (pcf) gravity. Ilmit- Ilmit. Inden-9s
.

y 501 0.5 SC - 6.8 --* 2.5 CH 25.9
-- - -- -

? 7.5 MN 52.3
--

i
-- -- -- --

--

22.5 . SM 17.7
-- -- -- --.,

-- -.g; 25.5 SM
-- -- __

--

WP MP P'P ~ N
--

4 29.5 MH 60.2
--

37.5 SM 28.0
. 103. 49 54 . k

-- --
,

,--

42.5 SM 27.6
o -- - g-- -- --

S --

49.5 SM 33.5
-- R-- -- --

MP NP NP : N
-- --

- -

502 2.5 NN 23.5
. %.

' --

12.5 SM 11.7 '

-- '- -. -
-- --

22.5 MH 55.7
-- -- --

88 53 35. $-- --

503 4.5 SC 11.5
. s-

--- [h-
--

12.5 CL 14.5
-- -- --

39 21 18 ' -
-- "--

22.5 CL 24.1', ,,
--

|d 29.5 MH 47.5 '

62 40 22

-- -- -- ---
-- ,

32.5 SM 12.5
--

,

i 37.5 SM 20.4 .

-- -- -- -- --
--

42.5 SM 25.4
-- -- -- --

-- --

47.5 MH 87.5
-- -- --

117 67 50 g
-- --

504 7.5 SC 18.3 !

12.5 CL 26.9 ,

43 24 19
-. --

17.5 ML 23.5 43 27
--

22.5 MN 56.6 - 16
--

|83- 52 31 ' :
-- --

505 2.5 CH 10.6 -N-- --

9.5 SM 13.1
-- --

--

17.5 SM 7.5
-- -- - --

NP NP NP .|
-- --

22.5 SM 13.5 -- - NP NP Mp
--

g!506 0.5 SM 8.9 ~ -- --

{,9.5 ML 20.5
-- --- --

43 36 7 !
--

19.5 MH 50.5
--

89 43 45 ; 11-- --

. .

0
-

________-_____m - _ _ _ } # % "''W* *~
4 *9@# #-* ' #-"' T' f* ''- *.T "'-N 'TW- ''_DC_'v " +eE'_--r ZNr* _T4-F-m 1 ''WF^ "'

_
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- Sample - In-situ- In-sftu: ~ Atte 6; g 15mf ts (percent) -
<- _ ..c
p, location depth-

. USCS moisture
_

dry density. Specf f!c - Liqufd - Plastic Pfesticity"I. D. (ft) classiffcation : content (%) (pcf) - gravity ' l le f_ t -- Ilmit Inden
~o

E
:o .
*

.

507 0.5 ML 5.9,. --- ---
4.5 MH 40.1 -_ F-- --

.h' 4-- --

9.5 SM-SP '9.0 .
-- -- --

k-- -- -- -- ----14.5-

2 19.5 -
. SM 12.9 --- -- -, -. ^-- ..MH- 90.1 42.6 ..~' :2.62 83 37 46. 3 - 19.5 e MH~ ~~110.7 g~ '- ~~

139 50. 89~-- --
=r 24.5 SM-SP 16.0 g

.NP NP .NP
-- --

-' 29.5 MH -74.5 N$ 32.5 MH
-- -- --. - --

'M69 39 30
-- -- --

34.5 MH 52.5 2- %-- - -- --
39.5 MH 57.7 '' gg- -- -- -- -- -

47.5 CL 7.1 40 27 13--- --

52.5 ML 27.8 -
-- --- -- - --

57.5 MN 60.0 96 58 38. -
-- --

62.5 MH 62.4 -- -- -- -- - - .67.5 MH 45.0 58 50 8'
-- --

72.5 SM 13.6. -- -- -- -- --m
-

g
508 9.5 v

~~ ML
MH $6.2 63.3 2.60 67 36 31; i:19.5 - ~ 5.9~~~ ~ -- k2 ~ ~ ~ ~ ~

-- - -- -- -

22.5 MH 43.6 '-- -- -- -- --

27.5 SM 15.3 NP NP NP
-- --

34.5 MH 71.8 --- -- -- -- --

42.5 SM 27.5 NP- WP NP - ..'-- --

47.5 MH 54,3 -- -- -- -- --

49.5 MH-ML 39.3 -- -- . - - - -

74.5 MH 48.5 82 44 38-- --

509 0.5 SM-GM 3.6 -- -- -- -- --

7.5 SM 22.6 NP NP NP
-- --

22.5 SM 22.2 NP NP .WP .!-- ---

510 . 2.5 SC 12.0 --- -- -- .-- --

7.5 SC 70.0 -- -- -- -- -- -

12.5 ML 26.0 bi-- -- -- -- --14.5 SM 23.9 WP NP NP k,*-- --

....

_ _ _ _ _ _ _ _ _ _
.

I. *.=d - '- - '_
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Concluded); m
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. : Samploi / In-situ In-sits- ~ _
g ...A Location depth USCS moisture (dry denstty' :-Sp@cific- ~.'Atterberg llefts'(percent)' G

.

, .

:n 'I.D. .(ft)- classification .coatent.(X) ' (pcf) gravity- list t'' ilmit- indea :e
Liquid. Plastic--Plastic ~ltf| so

: 8
9 510 22.5 MH -

2.59 57 42 : 15 -

,

L* 39.5 MH 82.9
--

---

; Si' 39.5 MH' 74.9 h.81 .42 30-
-- --

**
70 _38: 32 1 dj

. , - 44.5 MH 67.9
-- --

,

| .'' 52.5
, SM 15.7 90 46 '44;- R.~

-- ---
--

WP' NP 'NP 1= 82.5 MH- 68.0
;--

! 4 104.5 MH 58.1 97 53 44
--

Q;
---

9 119.5 ML 22.0 93 43 50
-- -- ~

y-- --

h / 511 'fa-- i---

0.5 SM
'

NP NP' NP . ki * --
--7.5 MN 16.1

--

'

100 61 39 ' g
-- s. -9.5 ML 16.6

14.5 ,M 15.0 22 18 .4- T
-- --

i 19.5 ML 21.7 .37 31 6
-- --

'

'NP NP NP %-- . -- '

4 512 0.5 CH .5.8 ,;,,

" --4.5 SC 8.6
.

-

-- -- --

12.5 SM -12.4 . -
-- -- --

---
--m 22.5 SC 19.5

-- '

'-- -- --*

k513 0.5 CL 11.8 y
--

12.5 SM 31.7 ~

-h !

-- D-- -- '--
--

17.5 ML 33.8
-- -- --

--

22.5 SM 26.1 - &/~ a'. r. 1

-- -- -- -
-- --

i
--

i 514 9.5 GC -41.1

- -.

i 17.5 ML '34.8 .

-- -- -- -- --
--- -- - .-- --

; 515 0.5 GC 9.0
.

| --

4.5 MN 77.0
-- -- -- --

! 12.5 SM 38.0
-- -- -- -- --

; -- ..17.5 MH 43.0
-- -- -- -- -

-- -- -- -- -- 4
516 4.5 GM 13.0 A

.--

1--

, 9.5 MH 44.0
-- -- --

'

14.5 SM 30.0 -;A ~N Nt
-- -- -- -- --
--

19.5 ML - 39.0 5 4 > x L -H --
-- -- W- --

>

- - - --
mip -- . :.--

>*+'. .

3 ,.
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Tabl6 9.1 5:;11
ch rccteristics, on-site radon' barrier caterfals.-

|.K4cyce : [/e.f
Sample

Test pit depth _Atterberg limits
.-4:

number' (ft) LL PL- PI classification In-sito dry moisture Specific

U5CS In-situ
..

tmit weight (pcf) content (5) gravityLK'02-801 2.5V

5.0 . GP

8.0 GP 5.8
GP 7.4-

LXV02-802 2.5 13.0 y
5.0-8.0 GP g

GM 7.88.5 N/P N/P N/P SM 29. 8 '3</- 2.58 *'90.0
LKV02-803 0-1.5 30 18 12 CL

_. 36.6 "' 7- 3k1.5-2.5 55 19 362.5-3.0 CH- 10.4 k3.0-8.0 SP-SM '17.3'

8.0-10.0 SC 7.2 h
14.2 - g--

LKV02-804 2.5-6.0 14.2 % $1
g6SM

11.4 gLKV02-805 4.0-8.0 49 37 12 ML

-

2.55

LKV02-806 4.0-6.0 64 36 28 MH
47.3 2.50 -

LKV02-807 2.0-3.5 31 20 11 SC
43.7 2.53 D

3.5-6.0 N/P N/P N/P SP-SM 9.96.0-7.0 91.0
SM 13.4 2.53 h7.0-10.0 N/P N/P M/P 18.4

39.0 gLKV02-808 2.5-5.0 N/P M/P N/P ML
LKV02-809 3.5-9.0 31.7-

.

GW _

10.5 2.99
- _-

;I
y

N
+

_ _
. . - - -_ _ _ _
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Table I-1 presents 8aana-ray-spectroscopie Waalytteal data. Table I-2 trass-
metal data, and Table I-3 radioelement data for samples sollested from the
boreholes. The analytteal ascertainties La Table I-1 are reported at the tve-
standard-deviation (2e) level. ne MBE aumbers in the ta'eles are sample
sunbers; thorium and potassium values represent egalvalent a

r&teet, _ toc-Anv4
7~/' in,t.>js FYe'

,Table I-1 wB Wi.,d b /* wn
fP JTest S .:/

Borehole-Sample Gamma-tay-Spectroscopy Data g .d h 5
. _%

Grid Concentration
coordinates Depth b NoistareBole

Ra-226 Thorimi Potassium
I N' North East (1a.) No. N g,cif,) g,,,) gg)

1 7626 5601 0-22 629 11 1 31 1 1.1 1 0.1-

18-48 631 32.9 243 1 22 (28 1 1 (1.6 1 0.4
48-72 632 319 1 22 <13 1 1 (2.210.4-

72-N 633 37.7 6M i 51 (71 1 (2.3 1 0.4y
H-120 634 25.1 18 1 2 (2 1 1 1.410.4

120-144 635 22.8 41 1 (2 1 1 1.3 1 0.4
144-168 636 21.4 21 1 31 2 1.7 1 0.4. - -

168-172 637 25.3 11 1 51 2 1.4 1 0.4
192-216 638 14.7 11 1 71 2 2.3 1 0.6

3 7614 6040 0-6- 249 30.6 11 1 51 2 1.5 1 0.4
42-60 641 235 1 16 (12 1 1 (2.0 1 0.4-

60-84 642 663 1 47 113 2. 24 (1.5 1 0.4-

.,. p 84-108 643 22.1 11 1 1 (2 1 1 1.6 1 0.4
'

108-132 644 20.1 31 1 (1 1 1 1.6 1 0.4
132-156 645 19.7 41 1 (1 1 1 1.3 1 0.4
156-168 646 21.7 11 1 51 2 1.9 1 0.4

4 7611' 6200 42-72 561 356 1 26 <14 1 1 <1.9 1 0.4-

72- H 562 488 1 31 (14 1 1 (2.2 1 0.4-

? 96-120 563 24.1 51 1 <2 1 1 (1.410.4
120-144 564 25.7 71 1 <2 1 1 <1.2 1 0.4
144-168 565 22.4 61 1 (5 1 2 <1.6 1 0.2

'5 7605 6399 0-22 549 81 1 <2 1 0 (1.2 1 0.3-

22-48 550 23.4 52 1 2 <3 1 1 <1.5 1 0.4
48-72 551 32.1 192 1 10 <5 1 1 3.0 1 0.8N 72-M 552 34.4 415 1 18 288 1 27 <1.2 1 0.4
M-120 553 3f.7 586 1 27 94 1 26 (1.3 1 0.1

120-132 554 37.7 633 1 33 <81 1 (0.7 1 0.1
132-144 555 20.2 81 1 61 2 1.3 1 0.4
144-168 556 18.6 9+ 1 81 4 1.5 + 0.4.

168-192 557 13.9 21 1 91 2 2.4 1 0.6
192-216 558 14.4 11 1 10 1 2 2.2 1 0:6
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6' 7599 .6600 0-24 541 26.1 1 1 1. 51 2 (2 1 0.2
24-48' 542 17.5 88 1 8 G41 1 c.6 1 0.4 '

48-71 543 204 1 12 n21 1 <2.2 1 0.4-
,

TF 72- 90 544 335 1 29 62 1 18 c.1 1 0.4-

90-108 $45 345 1 31 <32 1 1 (0.8 1 0.2-

108-120 546 32.6 465 1 41 05 1 12 0.8 1 0.2 '110-131 547 10.4 10 1 2 (8 g 4 (2.4 1 0.4
144-174 548 15.4 2g 1 51 2 1.9 1 0.4

7 7828 5568 H 248 24.3- 1g 1
. c21 1' <2.1 1 0.4
61 2 1.6 1 0.4

12-36 622 266 1 16--

36-60 6 23 325 1 24 G311 (1.710.4--

. . TP 6 0-84 624 564 2 39 G5 t 1 c.0 g 0.2
' -

.

84-108 625 26.6 91 1 (2 1 1 1.4 1 0.4
108-132 626 24.9 11 1 (1 g 1 1.5 1 0.4

|- 132-156 627 26.0 11 1 81 1 1.8 1 0.4
! 156-168 628 12.5 11 1 91 2 2.2 1 0.6

'10 7899 6210h 0-6 250 24.3 11 1 G1 1 1.5 3 0.4'

f 60-84 650 409 1 26 136 1 20 c .9 g 0.4-

: TF
7

84-102 651 37.6 55'7 1 39 54 1 12 c.6 g 0.4
| 120-144 653 21.3 4g 1 (21 1 1.5 g 0.4.
\ 144-168 654 23.6 11 1 5t 2 1.6 1 0.4.

t. 18 8007 6598 36-60 5 83 31.9 2 14 c11 1 C.1 1 0.2-

W 6H4 584 35 g 4 (9 1 4 (0.6 1 0.2-

TP- 64-M 5 85 18.8 11 1 51 2 1.5 1 0.4
N-120 5 86 14.0 21 1 12 1 2 2.4 1 0.6

24 8208 6598 48-60 $89 503 1 26 c31 1 c.4 3 0.2-

6 0-72 .590 25.5 10 1 1 49 g 6- c.4 g 0.4
TP 72-M 591 22.5 2g 1 C1 1 c.3 2 0.4

M-120 5 92 22.2 1 g '1 41 2 1.4 1 0.4
27 8473 6001 12-54 602 27.8 407 1 22 (6 1 1 3.2 2 1.0

54-72 603 32.2 61 1 (2 1 1 1.5 1 0.4
|| TF 72-M 604 26.4 31 1 6g 2 1.4 1 0.4
L . W-120 605 24.0 11 1 61 2 1.5 1 0.4
l 28 -8415 6201 24-48 6 07 349 1 20 (8 1 1 2.8 1 0.8-

'' 48-72 608 25.5 51 1 (6 1 2 c.6 1 0.2
TF 72-96 609 20.3 c1 1 (42 2 c.6 2 0.2.

H-120 610 14.1 c1 1 o1 2 <2.2 1 0.4
29 8444 6402 0-6 246 29.4 11 1 c1 2 c.3 2 0.4

| 24-48 612 332 1 20 (8 1 1 C.0 1 0.1-

48-72 613 376 1 24 29 1 12 C.0 + 0.1-

TP 72-M . 614 20.7 C1 1 012 c.4 1 0.2
M-120 615 23.3 Q1 1 c1 2 c.4 3 0.2

30 8407 6598 0-12 593 G1 1 (5 1 1 C.4 1 0.3-

12-24 SM 34 1 2 <4 1 1 C.4 g 0.4-

f f' 24-48 595 26 2 2 <3 1 1 c.2 g 0.4-

48-72 $96 25.7 371 g 18 (51 1 0.3 g 0 *A
72-M 597 1P.6 32 1 (7 1 2 c.6 3 0.2

,
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W-130 $98 18.1 (1 1 1 (3 1 3 (1.1 1 0.2 j
120-144 $99 12.8 (11 1 (10 g 2 (2.7 2 9.4 ,

144-168 600 11.8 (1 1 1 (9 1 2 (2.3 1 0.4
168 1 10 (6 1 1 G.7 1 0.4143 7484 6001 12-86 867 -

172 1 12 (7 1 1 (1.8 1 0.63H6 868 -

$N g 48 (16 1 1 C.7 2 0.4 sT(' 60-44 $69 +-

84-H $70 27.8 181 2 (2 g 1 1.8 1 0.4
*

M-120 $71 25.6 11 1 (1 g 1 1.6 1 0.4
120-144 $72 22.9 81 1 (2 g 1 1.8 g 0.4'

i 144-168 #73 21.2 1g 1 81 2 1.6 1 0.4
F 146 7688 7113 WF H 92 24.2 11 1 41 2 1.6 1 0.4 ,

147 7460 809 H 245 24.6 11 1 (2 1 1 0.2 2 0.2 3

157 g 8 <11 1 1 <2.4 + 0.4 '1H8 $75p -

241 g 14 (7 g i 2.9 1 0.8! 48-72 #76 -

'

393 1 26 (9 1 1 <1.0 1 0.111-M $77 -

739 2 37 c11 1 C.1 + 0.1M-120 #78 -

120-132 879 27.8 2 +, 1 4g 2 1.1 1 0.4,

| 168-172 $ 80 13.0 11 1 (2 1 1 1.8 1 0.4
i 192-216 881 20.7 1g 1 C+ 1 1.5 1 0.4

148- $121 $$12 7P H 247 23 .3 2g 1 (2 1 1 1.4 1 0.4-

<f . 149 4538 6735ord H 243 34.5 17 2 2 (2 1 1 1.6 1 0.4
11-24 539 26.9 11 1 61 2 1.6 + 0.4

(| '* 1| 152 8610 6591 4 H 242 13 .7 31 1 6g2 1.6 1 0.4
'. 12-3 4 $38 23.4 2g 1 (41 2 <1.6 1 0.2
1 183 8621 6400 4 H 244 33.1 3+ 1 (2 2 1 1.9 1 0.4
| 84-N $40 19.7 1+ 1 71 2 2.0 1 0.4
| 135 7653 88$7 51 H 137 12.1 1 1 $1 2 1.7 1 0.4
; 24-36 524 12.1 1g 1 $1 2 1.3 : 0.4

156 7569 9213 e' N- 141 17.7 11 1 41 2 1.3 1 0.4
12-18 $37 18.3 1+ 1 6+ 2 1.3 + 0.4

| 157 7627 8479 M H 127 42.8 1g 1 (2 + 1 1.8 1 0.4
158 7500 90$1 # H 240 18.7 1+ 1 13 1 2 3.3 2 0.8

24-H $36 15.3 1+ 1 13 2 2 2.8 1 0.6
159 7713 8366 r H 226 31.1 21 1 7+ 4 2.4 1 0.6
160 7834 8856 .- H 132 20.9 11 1 91 2 2.6 1 0.6

3H8 520 18.0 21 1 (6 1 2 c.6 1 0.2
163 7787 9134 M H 239 22.1 111 1 71 4 1.6 1 0.4
162 7983 8817 l' N 233 6.2 11 1 12 + 2 2.610.6

i 48-60 $21 15.8 22 g 2 <2 1 1 2.0 1 0.6
|_ 163 7927 8462 M 14-30 $04 31.2 (2 1 1 (22 1 1 C.8 + 0.4 i

! 30-66 50$ 28.4 11 1 $1 2 1.5 1 0.4
6H9 $06 18.4 1g 1 $1 2 1.6 * 0.4 l

'

99-120 507 23.3 11 1 $1 2 1.6 + 0.4 '

164 8098 9079 r.' 2-8 238 44.5 11 1 61 2 1.9 + 0,4

24-36 525 15.6 1+ 1 13 1 4 3.3 1 068
165 8161 9003 6 H 234 68.0 11 1 7 *. ,4 2.5 * 0.6

48-60 $22 16.1 1+ 1 7: 2 1.4 1 0.4
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164 8187 88(3 rf 6-( 131 g.8 11 1 to 1 1 1.8 1 0.6
-

i 4He $19 18.6 G1 1 01 2 0.4 1 0.2 '

i 167 Mit 4802 g H 129 18.1 11 1 81 2 1.810.4 |
|. 24-18 800 14.4 C1 1 G1 1 1 C.3 2 0.2 i'

28-48 809 27 .8 Gg 1 41 1 1.3 g 0.4 i
48-84 810 26.3 01 1 00 1 1 C.( 1 0.3 J$4-N 811 21.8 11 1 61 2 2.120.4 '

. H-100 $12 19.1 Qg 1 Q9 1 1 (0.8 1 0.2 )
100-1M $13 28.1 01 1 (21 1 1 0.0 1 0.3 |.

1N-120 $14 13.4 C1 1 Q1 1 1.2 1 0.4 |

.120-136 818 24.8 11 1 81 2 1.1 1 0.3 |
136-139 816 28.8 (41 1 01 2 c.3 1 0.1 ]139-162 817 22.2 11 1' 81 2 1.3 1 0.4- -

162-174 818 1.8 81 1 G71 1 C.3 * 0.2
168 8246 90N /f M 236 14.8 11 1 't1 2 2.7 1 0.6 )169 8082 8870 tl H 238 31.2 11 1 13 1 2 3.0 1 0.6 ;

36-48 523 14.8 11 1 Og 1 1.1 1 0.2 1

170 8373 8916 bl H 230 8.6 11 1 10 1 2 1.9 *.0.4 |

171 8491 M72 4 H 228 18.8 11 1 61 2 1.7 g 0.4 |
17210N8 4302 ft N-100 093 12 1 01 4 (0.3 g 0.2 1-

100-110 0 94 G1 1 (4 + 1 (0.6 * 0.1-

110-128 098 Q1 1 Og 1 (0.3 .t 0.2-

> 128-138 ON O+ 1 01 1 (0.6 + 0.2 )
-

I 138-144 077 Q1 1 01 1 (0.4 * 0.1-

173 9818 4808 EP 102-108 800 $3.4 01 1 (8 g 4 c.6 1 0.1
108-140 801 83.0 0* 1 01 1 (0.310.1
140-147 502 12.9 11 1 6+ 2 2.1 1 0.6
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*
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COEFFICIENT MEASUREMENTS
REPORT OF RADON DIFFUSION

~

(TIME-DEPENDENT DIFFUSION TEST METHOD
i

RAE-SQAP-3.6) 5 0CT 84 1
ntPO YoATE

N6tecontract,

BJB/KKNsy
|

| Lakeview Tailings LKV01-7 4. 5-5. 5 ' (slime)4 Ie AWPLE IDENTIFICAT10N - '

susultteo sy Jacobs Engineering Group 10 SEP B4oAyg ngeggygo

4 AMPLE NUMBER W0l8TURE DENB17Y R ADON DIFFLISION gATURATIONe
I COMMENTS

|(em ta) (uppe) porositygegy g ,g) (gf e m3) CotFF.

.LKV 01-7 14.2 1.21 1.8 x 10-2 0.32 0.53

14.4 1.21 1.9 x 10i .33 .53
" '

24.9 1.20 1.2 x 10-2 .56 . 54
"

.

)' 25.9 1.20 9.6 x 10'3 .58 .54
"

29.4 1.21 3.5 x 10'3 .67 .53
*

.

32.0 1.19 3.0 x 10'3 .70 .54
"
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REPORT DATE 5mM
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SAMPLE NUMBER MOISTURE DENSITY MADON DIFFU$lON SATURATION'
I COMMENTSgggy g,g} (,f g ,3) COEFF. (cm /s) (wp/p) porDSity

i.KV01- 1_0 14.7 1.23 2.0 x 10-2 0.36 0.50

15.2 1.23 2.0 x 10-2 .37 .50
'

"
.

" - 15.8 1.22 2.0 x 10-2 .38 .50_

;

21.4 1.22 1.4 x 10-2 .52 .50
*

22.0 1.21 1.4 x 10-2 .52 .51
"

.

29,7 1.23 3.3 x 10~3 .73 .50
*

27.8 1.23 3.5 x 10~3 .68 .50
"
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~g REPORT OF RADON DIFFUSION :
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(TIME-DEPENDENT DIFFUSION TEST METHOD !
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' REPORT DATE

CONTRACT ;

BJB/KKN .

sY

Lakeview Uranium Mill Tailings LKV015 5.5-6.5' (sand). !s AMPts soENysr,c4y,,,
|

Jacobs Engineering Group 10 SEP 84susWirTro sy- OATE ascrivro

SAMPLE NUMBER MOISTURE DENSITY RADON DIFFUSION SATURATION''

I COMMENTS
| (DRY WT.5) (g/cm3) COEFF. (cm /s) (WP/P) DorositY

.
L KY-01-5 13.7 1.10 3.3 x 10'2 0 28 0.5E

14.3 1.11 2.8 x 10'2 .29 .54
*

. ,

[., 14.8 1.11 3.6 x 10'2 .30 .54 !
"

h- 15.9- 1.10 2.5 x 10'2 t? Et
*

16.8 1.09 2.1 x 10-2 .33 .55
*

f 20.0 1.11 2.0 x 10'I .41 .54
*

I 20.2 1.11 2.6 x 10-2 ,43 , 54
*
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A. Ra69ue Content of Ta111eas .

The radium content changes with time. as the radium present decays into
redon and the thortun present detsys into redtus. The governtag
equation (lef. 6.3) iss

48)4t.e 2t'

,$(Th),(e (touAf te;: f.1} :.1. (aa)*..yt
| S-S

*I
| uhere by = decay constant f or Th = 8.63 x 10 year

A2 = decay constant for la = 4.32 a 10 year"I
d

(Th), e initial content of Thortua-230
'

(ta),e initial content of 24dtum-226
' ' ' .- ...y .

,_

e = Nestertan bale of logartthms ..

and t = ttee = destta life.
,

to determine input values. (Thle and (ta), It is necessary to
ottain average values f or the tallings. The concentrations may very
significantly from potat to point. It may be necessary to suo.dtvide
tne tallings into layers and sub areas. The concentratton to the upper
10 feet is essecially taoortant. as tais gone has a dominant influence *

on racon narrier reautrements. ,
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S- ole ID Elev. Locatio_n 1 Como.' Noisc. Te.t No. g,y . .r st.
'esemgm ,-

LLK-DS-1 N26.000-E18.100
,

4925 N25,922-E18.151 90 473 49.2 Th/CM-036 sv.s 5 ,'. 2
x

4923 N25.563-E18.113 90 vr.o 70.8 Th/CM-038 i 31.3 59.i i
'

2* , 4921 N25.993-E18 154 95 so.r 65.3 Th/CM-032 ys.o sr.s
2

4919 N26.000-E18.111 98 ys.s 59.1 Th/CM-029 5:.4 s t.9

4917 N26.075-E18.025 100+t sr.v 40.2 Th/CM-026 rr.t - | ses

i' 4915 N25.850-E18.097 91 | +4.9 169.5 Th/CM-017 sG.? 5t. o
* s s., r/.c

4913 N25.874-E18.118 100+i /o.'s 129. 2 T/CM-415

4911 N25.700-E18.225 90 B't.l !24.1 T/CM-338 * 74.r to.9
. ,

<4909 N25.980-E18,090 100 %.3 126.7 T/CM-375 a- 7 r. * t/.s
;,

4907 N26.050-E18,150 100 ass 129.3 T/CM-204 * 47.2 Sr.o'

.

'

. LK-DS-2 N25.900-E18.100
W

4925 N25.922-E18,151 90 Y v.7 49.2 Th/CM-036

4923 N25,562-E18.113 90 48.0 70.8 Th/CM-038
4921 N25.993-E18,154 95 ro.c 65.3 Th/CM-032

,

4919 N25,998-E18,111 98 v4.4 59.1 Th/CM-029
.

4917 N26.075-E18,100 100+ 58.o 52.0 Th/CM-026 .

4915 N25.850-E18.097 91 Wf 69.5 Th /CM-017
*

4913- N25,874-E18,118 100+ 908 29.2 T/CM-415
*

4911 N25,700-E18.225 90 tu 24.1 T/CM-338
*

4909 N25.980-E18.090 100 %4 26.7 T/CM-375* ,

!*

i
,LK-DS-3 N25.800-E18.100 '

4925 N25.837-E18.227 90 174r 67.4 Th/CM-037
.'

j
1 4923 N25,500-E18.106 90 471 47.9 Th/CM-035 ,

4921 N25.993-E18.154 95 ro. 65.3 Th/CM-032

4919 N25,999-E18.094 96 Y93 71.6 Th/CM-016

4917 N25,665-E18.085 100+ tr.V 71.5 Th/CM-031
4915 N25.850-E18.097 91 ed.i 69.5 Th/CM-017

*
4913 N25.798-E18.090 97 rs.s 28.1 T/CM-379 *
4911 N25.700-E18,225 90 a 9.t 24.1 T/CM-338 *
4909 N25.980-E18.090 100 % .s 26.7 T/CM-375 ,

-

swm .

"'T ' * "i.
P1 ,

- .
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Samole TD Elev. t*catinn E Cno. Moise. Tset No.'

:-oo

f
"*

! 1.K-D S- 5 ' . N26,000-E18.200

M- 4927 N25.775-E18,135 91 W5 83.7 Th/CM-040
~

'

.4925 N25,922-E18.151 90 77 7 49.2 'Th/CM-036
4923 N25,562-E18.113 90 dr.o 70.8 Th/CM-038

- |

4921 N25,993-E18.154 95 to.* 65.3 Th/CM-032
4919- N25,964-E18,215 90 46.'r 69.4 Th/CM-011 1

4917 N26.075-E18.025 100+ sr.o 52.0 Th/CLO2$ |

4915 N25,835-E18,162 100 U .1 27 2 T/CM-429 * 1

|E 4913' N26.030-E18,300 92 8'o 33.2 T/CM-216 *

4911 N25.700-E18,225 90 r9.i- 24.1 T/CM-338 *
-

4909' N25,790-E18.120 90 F3.s . 33.9 T/CH-321 *
.

4907 N26.050-E18.150 100+ 9s.3 29.3 T/CM-204 *
'

'
.

LK-DS-6 N25.90_0-E18,200

4945 N25,842-E18,252 90 rs.6 49.7 Th/Ch171
4942L N25,773-E18,179 97 48.8 64.7 Th/CM-14f
4941- N25.863-E18,342 95 te.) 72.9 Th/CM-13C

. 4939 .N25,911-E18,336 94 +.f.f 73.0 Th/CM-11C,

|= 4937 N25,800-E18,225 100+ 7/ * ' 3 9 .1 Th/CM-091
4935 N25.87 8-E18.-24 9 100+ ts. ? 50.3 Th/CS060
4933 N25,784-E18.104 100+ re.e 60.3 Th/CM-08; a

,

4931 825,878-E18.156 .100^ /032- 22.0 T/CM-559 *

4929 N26,035-E18,262 9! 87.4- 27.5 T/CM-455 a
'

4927. N25,766-E18,198 100+ loi.6 21.9 T/CM-543 *.

'

4925 N25.866-E18,286 100+ iou.4 '15.0 T/CM-469 a

.

N,,,,f -LK-DS-7 N25.800-E18.200

4955 N25.582-E18.342 100+ n6 63.2 Th/CM-265
.

4953 N25,611-E18,364 100+ 745- 44.4 Th/CM-32:
i

| 4951 N25,735-E18,281 90 ff.5 64.7 Th/CM-25b

L 4949 N25 ',716-E18,255 90 YS Y 68.2 Th/CM-24h
100+ 47 6 53.7 Th/CM-23049/-7 N25.777-E18,241 .

4945 N25.042-E18.252 90 75.6 49.7 Th/CW17t
~

4943 N25,828-E18,432 96 tv.7 29.8 T/CM-567i:*
4941 N25.S63-E18,342 95 50.2 72.9 Th/CM-124

4939 N25.S98-E18,171 100+ 58 / 55.1 Th/CM-138

E 4937 N25,800-E18,225 100+ ~74% 39.1 Th/CM-096
4935 N25,749-E18,205 91 re.6 69.2 Th/CM-10S

LK-DS-8 N25.700-E18.200

4943 N25,734-E18,246 98 40. / 52.5 Th/CS 176
4941 N25.863-E18,342 95 FO.3 72.9 Th/CM-130

4939 N25,898-E18,171 100& II. i 55.1 Th/CM-18
4937 N25,671-E18,300 100+ su 50.7 Th/CM-134
4935 N25,749-E18,205 91 W.s 69.2 Th/CM-10$

| 4933 N25.784-E18,205 100+ y +. 6 60.3 Th/CW08&.
| 4931 N25.634-E18,291 100+ F4/ 22.3 T/CM-563 *

4929 N25.684-E18,276 100+ f *. f 21.9 T/CM-555 *

4927 N25,767-E18,189 96 T'd 21.6 T/CM-556 *

4925 N25.681-E18,153 100+ /vo 3 25.2 T/CM-539 * ;

!

|
|

.=v-"""""
,

-.

_ _ _ _ . _ _ . - _ _ _ _ _ .-
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Ab[II*I4I( Sancle IDJ Elev. -Lacetien .I Ccue.. Moist. Tast Ns.
am

1 #Y
1.K-DS-9f N26.D_00-E18,300m

I~ ' 4951 . N25,774-E18,300 100+ Df 45.2 Th/CM-257,'

'

4949' N25,716-E18,255 90 y;.y 68.2 Th/CM-245
-

4947 ' N25,917-E13,372 92 #4.s 49.3 Th/CM-175

4945- - N25,881-E18.318 92. < /.t 50.3- Th/CM-166'

4943' N26~,052-E18,207 91 ** 3 52.4 Th/CM-16(
.4941 N25,863-E18.342' 95 r e.1 72.9 Th/CM-1304 .

0
-

4939_ . N25,911-E18,336 94 v s. 7 73.0 Th/CM-110

4937 N25,800-E18,225 100+. /t. t 39.1 Th/CM-091| '

4935 N2$ ,890-E18,280 100+ M. 81.2 Th/CM-09$*

. 4933 N25,954-E19,385 100+ soy 65.7 Th/CM-113, '

4931 N25,878-E18,156 100+ s*** 22.0 T/CM-559 *

.tb,DS-10_ N25.900-E18.300

4951 N25,942-I18,272 99 n. ' 62.8 Th/CM-147 I
i

4949 N26,046-E18,350 100+ ** 50.1 Th/CM-160 '

4947 N25,917-E18.372 92 s' 5' 49.3 Th/CM-17d

4945 N25,881-E18,318 92 6/.1 50.3 Th/CM-16f :.,,

4943 N25,772 -E18,417 - 100+ 74J -39.8 Th/CM-156

4941 N25. 86 bE18,'342 95 n2 _72.9 ' Th/CM-13d ,

-

4939 N25,911-E18.326 94 * t. f 73.0 Th/CM-L10

'4937., N25,800-E18,225 100+ 7 e.t. 39.1 Th/CM-094

4935 N25.827-E18.318 100+ f4. s 50.1 Th/CM-069,,.

4933 N25,954-E18,385 100+ n.V ' 65.7 Th/CM-111

4931 N25,884-E18,381 100+ 15,Y 21.4 T/CM-516 'e
.

-

,

N25,800-E18. 300_'j ' LK-DS ,1.,1 "

4951 N25.774-E18,300 100+ 'W 45.2 Th/CM-251

4949 N25,650-E18.274 100+ - M.8 62.4 Th/CM-240

4947 N25,816-E18,367 100+ 42f 50.3 Th/CM-18L

4945 N25,881-E18.318 92 4 ^ 2. 50.3 Th/CM-166

4943 N25.734-E18,246 98 6o./ 52.5 Th/CM-17tf :.

4941 N25.863-E18.336 95 ro.2 72.9 Th/CM-130

49'39 N25,911-E18,336 94 5'S T 73.0 Th/CM-110

-4937 N25,745-E18,354 91 f*. f 72.8 Th/CM-10L

4935 N25,827-E18,318 100+ sc.s 50.1 Th/CM-060
-

4933 N25,792-E18',306 95 +Et 70.8 Th/CM-08F

4931 N25,818-E18.357 90 15 ~1 23.5 T/CM-540 *

'

1.K-DS- 12 N25.700-E18.300

4951 N25.774-E18,300 100+ 'v.T 45.2 Th/CM-257

4949 N25,650-E18,274 100+ M.* 62.4 Th/CM-244,

'

4947 N25,677-E18,412 98 I t. 6- 65.2 Th/CM-223

4945 N25,650-E18,251 97 s o.r 64.8 Th/CM-226

L
4943 N25,772-E18,417 100+ v s./ 39.8 Th/CM-154

.- 4941 N25.S63-E18,342 95 Sc.: 72.9 Th/CM-126

4939 N25,911-EIB.336 94 v5. '/ 73.0 Th/CM-110

4937 N25.671-E18,300 100+ 'n 50.7 Th/CM-13)

4935 N25,718-E18,300 100+ 5'. S 75.4 Th/CM-06p

4933 N25,640-E18,105 94 F Y. : 75.9 Th/CM-049

4931 N25,761-E18,276 99 9/ 26.9 T/CM-504' *

..

*' V'' V ~ ~*,w r - e, - , - - - - - - - - - - - - - - _ _ . _ _
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koist. bf/fk* bib
,,

rest no.Sample ID Elev. Location % Como.
O!O

,

*3 lb-DS-13 :N26.000-E18 I.00

4954 N25.870-E18,347 100+ O .9 43.0 Th/CW2fgi |

4952. N25,926-E18,406 100+ M7 66.8 Th/CM-220 |

4950' N25,972-E18,I,16 98 401 52.0 Th/CS 183

4948 N25,931-E18,242 92~ M 46.2 Th/CM-219

4946 N26,007-E18,414 90 N 44.5 Th/CM-157'

4944 N26,054-E18.431 100+ s r.o 34.5 Th /CM-20t7

4942 H26,132-E18,402 90 p.e ,59.0 Th/CM-195

4940 N25,686-E18,570 100+ - ms 56.8 Th/CM-129 -

i'4938- N25.818-E18,400 94 12./ 25.2 T/CH-564 *
.

4936 N25,718-E18.300 100+ s/. 6 75.4 Th/CM-OaB.

4934 N25,757-E18,410 100+ Fu 75.3 Th/CM-10h

LK-DS-15 N25.800-E18,400--

4954 H25.784-E12,504 100+ 46 d 46.6 Th/CM-274

;4952 .N25.749-E18.495' 100+ C'. 3 64.8 Th/CM-26J

4950 N25,737-E18,468 99 5er 56.6 Th/CM-2t@

4948 N25,692-E18.369 90 v.y 66.2 Th/CM-246

4946' N25,617-E18.567 94 IM 54.7 Th/CM-20%

4944- .N25.822-E18.456 100+ 42.2 54.0 Th/CM-1t!-

4942 N25,755-E18.350 98 F3 4 61.7 Th/CM-146

. . .
4940 N25.826-E18,295 98 50 2- 63.0 Th/CM-142

V 4938 N25.818-E18,400 94 ft.' 25.2 T/CM-564i *
4936 N25.835-E18,299- 93 tv.; 73.7 Th/CM-102

4934 N25,757-E18,410 100+ N 75.3 Th/CM-10B

'LK-DS-17 N26.000-E18.500

4955 N25,976-E18,598 99 re I 61.2 Th/CM-19r.

4953 N26,032-E18,549 90 F5.o 58.1- Th/CM-21k,

4951 N25,850-E18,432 100+ su 58.4 Th/CM-15)

4949 N26,065-E18,552 100+ s'/. S 73.5 Th/CM-2%
>

'

4947 N26.016-E18',481 '99 65.s. 48.A n/CM-16E
4945 N26.066-EIS.563 94 re: 66.7 Th/CM-135

4943 N26,020-E13,510 100+ %' 71.6- Th/CM-099

4941 N25,363-E18,342 95 381 72.9 Th/CM-1T

4939 H25,951-E18.375 96 444 67.6 Th/CM-11b

|
4937 N26,188-E18,293 100+ 3. * 52.2 Th/CM-Is2|

4935 N26.052-E18,385 100+ 402 20.3 T/CM-54f * -

j

|
1: 1.K-DS- 18 N25.900-E18.500_

4957 N25.892-E18,597 100+ .T ' J 53.2 Th/CM-237

4955 N25,816-E18,644 100+ n.: 54.0 Th/CM-2@

4953 N25.867-E18.512 100+ 5.u 64.5 Th/CM-262

4951 M25,322-E1S .I.73 90 :5.s 54.0 Th /CM-21:3

4949 N25,976-E18.598 99 . l.. : 61.2 Th/CM-1%

4947 N25.956-E18.492 94 c v.s 52.2 Th/CM-Ida

4945 N25.149-E18,594 90 #:a 56.5 Th /CM-l ao

4943 N 25 ,829-E18 . .'. 32 96 M7 29.8 T/CM-564 *
4941 N25,638-E18.507 100+ Ge o 43.8 Th /CM-134

4939 N25.951-I18.375 96 m 67.6 Th/CM-l!8

4937 N25.692-E!S.700 100 'o 45.1 Th/CM-074e

. . . .. - ~_ _ _ -. - ._
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' ic 1.K-DS-19 N25.800-E18.500 A6t1/ ri-2 5'
4957' N25.520-E18.512 100 54.6 71.2 Th/CM-235 ,

4955- N25.547-E18.480 91 rr.s 47.0 Th/CM-251 J

~4953- N25.584-E18.516 100 ('6 33.8 Th/CM-32P 4

4951 N25.498-E18.465 96 EM 61.9 Th/CM-27%
'

4949 N25.686-E18.538 98 Si. ) 67.2 .n/CM-22p |
'4947 N25.612-E18.501 100 'S t. / 51.0 Th/CM-250*

1

1
4945 N25,749-E18.594 90 .rt. s 56.5 Th/CM-170
4943 .N25.828-E18.432 96 "7 29.8 T/CM-567' *

*

4941- N25.638-E18.507 100+ - ' 5. a 43.8 Th/CM-134
4939 N25.599-E18.498: 100+ Ju' 57.6 Th/CM-12 5

4937 N25.692-E18.700 100 W.T,45.1 Th/CM-074

LK-DS-20- N25.700-E18.500

.. 4957 N25.688-E18.513 100+ 411'.38.4 Th/CM-31 P

4955 N25.816-E18.644 100+ Fto 54.0 Th/CM-270"
-

4953 N25.739-E18.538 98- 51.l 64.9 Th/CM-26 3

4951 N25.822-E18.473 90 55.5 54.0 Th/CM-21 5-

4949 N25.686-E18.538 98 ''J 67.2 Th/CM-220
-4947 N25.743-E18.543 98 r.c 4 65.0 Th/cM-19F
4945 N25.749-E18.594 90 33 5 56.5 Th/cM-170i

4943 N25.828-E18.432 96 fv.7 29.8 T/CM-567 *

4941 N25.638-E18.507 100+ -( 5 0 43.8 Th/cM-13o
4939 N25,599-E18.498 100+ 5 <. ' 57.6 Th/CM-126

.

4937 H25.658-E18.485 96 , Vf. V 57.4 Th/CM-103 ',

.
,.

.
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.
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tsp 30' under Thoriusa ,

Y 4'Y #"i2
I ff4' - N25.700 E18,100 Elev.' 4911

stbH/II- s- ?
E #14r N25.900 E18,400 Elev. 4944

#16 N25.700 ,, E18.400 Elev. 4958
-

~

Tnst Role #4

I) g Moist. f.4 4
'

'
' ' '

Elev. Test o. 1,oc a tion _ 1 Como.
,

;4911' T/CH-411 25.650-18,163 100+ v'T7.C 31.9 .

'

b '''42 4 .d$[t- '
'

4909 T/CM-384 25.740-18,140 --'

4907 T/CM-294 - 25.700-18.330 99 '''I3 4 30.2' ..

!I+ 1 - 31.34905 T/CM-370 25,640-18,080 - 96
! T** ' 27.8b T/CM-369 25.785-18.060 100+'

'-
bi'I 22.9'4901 'T/CM-344 25,610-18,130 100+

1.

Test Bole #14 e

M) g Moise. 8sAoN% -:

El ev'. Test No. 1.oestion ! Como.

'100+ /vo 3 4 19.7'04944' T/CM-568 25.674-18.526
-

04942 T/CM-567- 25,828-18.432 96 / 74 - } 29.8
'

94 v' 45' i .73.0
e4940 Th/CM-110 ,25.911-18,336

c4938 Th/CM-094 25.830-18.423 100+ t'f r. 71.0

M Th/CM-088 25.718-18,300 100+ r/ 6 75 4

4934 Th/CM-108 25.757-18.410 100+ se/ 74.4

.
-

Test Hole #16
-

Elev.- Test No. Location % Como. Moist.

4948 Th/CM-174R1 25.885-18.545 94 n .t 53.9

4946 -Th/CM-175 25.917-18.372 92 56.5 49.3

/*).Y /f 7
'04944 -Same as above

N "' I
" "

04942 .

*
" " ,

#4940 .
-

" "
e4938

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - . ---
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g e r,f. J. * #4' ' N25.700 h.100 '. E:svatirn 49:5 gw 1y'
#14 .N05.900- E18,400 Elevation 4954 -

g a w.u.cw.. . -

./, . CM %'
.-

..
n - #16 N23.700 E18.400 Elevacion 4958 .

'.

h, 2n M '
''

W# h * e ii
,

Test Hole #4 CoMM h D
,

|

- "4 of2s 4:cer. I

.

9 4
--

'r \

' d' 9 3
' Elev. Test No Loestion .d Z Como. Meist7, P.A.3, j

*g

'7h/cu-o3 % 5" w v.,au -e itit.o "p^ ys. , ,, s.t" 4925 f .''''' * ' 5 ":: .'':- I:2, :P 100 -G+re-
** '

' :: /e. ::: :::: . :s :-::3. ;;; ice s.2 -

-

*

.- 4923 %.O.F*33 f.*[h.R. .T. '_8 ''.t/ .4.'r 1 -
'

.

$ * M.'irer: r-, '8 O

%.\gji921 %4E'*7 W:l,YS'-EOS:_ _ , . . .W M 4 482@ =I * * 'I

,. ...u __ - . .

f:
-

w..,.m. - uhe=r4. 7 .g .. ,. ti . .e<,,,,
. . . . . . . . . . . . . . . . . ,, -

\ 4917 Th/CM-030 N25.665-E18.085 / Ag.2.too 7/.s e.73, e.46
~

*E'./SM. .**s~ M.. A= ?D -3)*.M / gi.i. 100 :TL*l|4915 a.cs. _ . , .- ... .. .. ..s - -

.

4915 Th /CM-018 '.:' H:5,700-E18,061 / 4(.E 94 ,66.3 4 4f"'
.

g
- 43.5- 96 71.2 6.6 T .. . - 4911 Th/CM-013 N 5.750-E18.075.,

' ; ' '"' O M:M-62' "*!,770-::" 100 7: ::.: A
,

.I '7:~ ? !CHO? " 5,500-!:3,052 a? ?? - .A---
t s -

.

-r.

p. Test Hole #14' .

g g % Co=o. Hoist d fedst.Elev. Test No. Loestion

I
4954 "E X'/CM-286 N05.870-I18.347 / 437 100 43.0 M d 'Ud

4952 %-g/CM-271 N25,898-E18.420 / S'D.5" 93 65.2 d 44.

4950 'A' f/CM-183 H25.97I-E18,416 / do.! 98 +52.0 4 f?
4948 *& g/CM-219- N05,931-E18.242 Y'fC 1 92 46.2 ( .{4

i 4946 'E T'/CM-157 N26.007-E18,414 / 44.a 90 44.5 4 .s'-).

4944 'jk X/CM-151 N 5.909-E18.434 / C3 7 90 43.4 c .c4
.

.

Test Hole i16

Elev. Test No. Loestion D ,%.Como. Hoist N bSI'

'
15/m-m wm om..:. g 93 -...t.ju- . .:z

a33 ,., . ..... . ..

w956 M .W CM-278 N25.730-E18.54 9 / 5"~.5" 100 45.8 d ST
'

4954 Tw~ . HC.M-274 N25.784-E18.304 / (? 8 100 46.6 8 53

4952 'E X/CM-259 N:5.744-E18.511 / 4 T.f" 90 64.2 d#

4950 % % CM-183 N05.972-E18.416 Cl 98 52.0 d *f?'
]

4948 % U CM-219 N25,931-E13.24 /Ss.i 92 46.2 d45

.

g; y -~--

. f" E D0C. 4005-U"!-I-02-02947-00 ;.

- . . _ - _ _ _ _ _ _ - _ _ - _ - - _ - _ _ - - -
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Parameters Used la Final Calculction for Radon'Barrl r Thickness 'r(CalculstIon"C")
~ .

.

Haterial Material Value Used Source of Value -

Parameter Ibdeled in Calculation Used in Calculation

|

I R a-226 Select Contaminated Material 2 to 45 ( Actual 2' Interval' Computed from data on Sh. 8-14

Concentration (Upper 10' of Contaminated values from Borings LK-05- In Calc. C, accounting for in

(pCl/g) Haterial). .04..-14 and -16).* growth of thorium as per Sh. 3..
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F.1 INTRODUCTION !
i

F.1.1 PURPOSE AND SCOPE

This report documents a compliance strategy for the proposed U.S. ;

Environmental Protection Agency (EPA) groundwater standards for Uranium j
Mill Tailings Remedial Action (UMTRA) (40 CFR Part 192) at the Collins i

Ranch disposal site. The scope of this report includes a summary of i

existing hydrogeologic conditions at Collins Ranch; a detailed d'scus- )
:sion of disposal cell design considerations; an analysis and discussion

:

of impacts to groundwater f rom tailings seepage f rom the disposal cell l
Jat Collins Ranch; and a discussion of how the disposal cell at Collins

Ranch will meet the proposed EPA groundwater protection standards. j

L

F.1.2 PREVIOC: INVES11GA110NS i
l

The hydrogeology of the Collins Ranch area has been reported in
detail by the U.S. Department of Energy (DOE) in a final Environmental

.

Assessment (EA) (00E,1985a) and in a Remedial Action Plan (RAP) (DOE,
'

1985b). Previous regional and site-specific investigations were used
in preparation of the EA and RAP. Please ref er to the DOE documents
for a complete list of references.

F.1.3 LOCATION
,

Collins Ranch is approximately four miles northwest of the Lakeview
processing site (Figure F.1.1).

F.1.4 GROUNDWATER PROTECTION STANDARDS

On January 5, 1983, the EPA promulgated final standards for the
disposal site and for cleanup of inactive uranium processing sites
under the Uranium Mill Tailings Radiation Control Act (UMTRCA) (48 FR
590). However, on September 3, 1985, the groundwater provisions of the
regulations (40 CFR Part 192.20 (a)(2)-(3)) were remanded to the EPA by
the U.S. Tenth Circuit Court of Appeals. Revised standards were issued
by the EPA on September 24, 1987 and are presented in -Table F.1.1.

Under the UMTRCA, the DOE must comply with the proposed standards
until final standards are promulgated. As a result, remedial action
taken with regard to the Lakeview site would not preclude subsequent i

design enhancements if needed to achieve compliance and would not limit !

the selection of reasonable groundwater restoration methods that may be ;

necessary when the final standards are promulgated. The DOE has
characterized conditions at the Lakeview uranium mill tailings site and 1

assessed whether the proposed remedial action would comply with the i

proposed EPA groundwater standards. The conceptual design has been
modified to achieve compliance with the requirements of Subpart A of
the proposed standards. When the final standards are promulgated, the

F-1 |
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Table F.1.1 Water quality standards (Maximum Concentration Limits) I
applicable to UNTRA Project sitesa

| Proposed |
EPA ;

CGnstituent MCL q

!
Inorganic 1

chemical (mg/1) ;

Arsenic 0.05
Barium 1.0 J

Cadmium 0.01 |
Chromium 0.05 !

Lead 0.05
Mercury 0.002
Nolybdenum 0.1 .

, Nitrate (as N) 10.0 ,'

Selenium 0.01 ;'
Silver 0.05

Inorganic
chemical (pci/1)

Radium-226 & -228 5.0 i

Uranium-234 & -238 30 (0.044 mg/1) :

'

Gross alpha 15 ,

aProposed EPA groundwater standards, 40 CFR Part 192; mg/l = milligrams per ;

liter; pCi/1 = picoeuries per liter. The proposed standards also include a
list of hazardous organic constituents (plus beryllium, antimony, cyanide, and
thallium) which are not' normally associated with uranium mill tailings or are
present only in very small quantities; see 40 CFR Part 261, Appendix VIII, as
amended by 40 CFR Part 264, Appendix IX, (EPA,1987). #

F-3
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DOE will evaluate groundwater protection requirements and undertake
such action as is nectessary to ensure that the final standards are
met. The need for the extent of aquifer restoration will'be evaluated
in a separate process in accordance with the National Environmental
Policy Act (NEPA).

In response to the Court's remand, the newly proposed EPA ground-
water standards involvei-

o Protection of human health, safety, and the environment. !

o Consideration of radiological and nonradiological hazards,

o Consistency with the requirements of the Resource Conservation
"

and Recovery Act (RCRA), as amended.

o General standards applicable to all UMTRA Project sites (i.e.,
not site-specific as was the case for the remanded standards).

The proposed EPA groundwater standards for UNTRA are discussed
below.

Subpart A (40 CFR Part 192.01-192-02) consists of the requirements
for control of potential contaminant release to the groundwater at
ditposal sites. It incorporates the followinD:

o RCRA list of hazardous constituents (40 CFR Part 264.93).
;

o RCRA Maximum Concentration Limits (MCLs) (40 CFR Part 264.94),
background limits, or Alternate Concentration Limits (ACLs).
The establishment of ACLs must be concurred in by the Nuclear -
Regulatory Commission (NRC), be as low as reasonably achievable
(ALARA), and satisfy the water quality protection considera-
tions stipulated in 40 CFR 264.94 (b).

o RCRA Point of Compliance (P0C) (40 CFR Part 264.95),

o Four hazardous constituents and associated MCLs (molybdenum,
radium, uranium, and nitrate) are added to those taken f rom the
drinking water s tanda rds . (Note: an MCL for an additional
constituent, gross alpha activity, is included separately and
without discussion in Subpart A.)

o A liner or equivalent beneath the disposal site if tailings
contain excess water (40 CFR Part 192.20).

o Monitoring during a post-remedial action period to verify
design performance.

o Corrective action to be initiated within 18 months af ter moni-
,

toring indicates or projects an exceedance of the applicable |concentration limits, i

!

l
,
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Subpart B (40 CFR Part 192.11-192.12) lists the standards appli-
'

cable for remediating contaminated groundwater. It incorporates:

o Cleanup of the cited ' groundwater constituents to levels
specified in Subpart A.

o Extension of the remedial period to allow for natural flushing
,

if:
'

- The groundwater is not, and is not projected to be, a public '

drinking water source.

Institutional controls will ef fectively protect health and-

satisfy other beneficial uses.

MCLs (40 CFR Part 264.94) will be met in less than 100 years.-

Subpart C (40 CFR Part 192.22) addresses supplemental standards
applicable to Subparts A and B. The supplemental standards provide for
alternative actions which come as close to the standards as reasonable <

'

under the circumstances. The NRC must concur in the application of
supplemental standards. The supplemental standards may be applied if
protection of human health and the environment is assured (40 CFR Part
192.22(d)) and any of the following apply:

,

<

o The proposed action would cause more environmental harm than it
,

would prevent (40 CFR Part 192.21(b)). *

o Restoration is technically impracticable f rom an engineering
perspective (40 CFR Part 192.21(f)).

.

o The groundwater is Class III (40 CFR Part 192.21(g)).
,

,

'

|
L

|
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F.2 SUMMARY OF CXISTING HYDROGE0 LOGICAL CONDITIONS

F.2.1 STRATIGRAPHY

Site characterization efforts at the Collins Ranch site were
initiated as part of the alternate site selection process. To assess
groundwater conditions, 20 boreholes were drilled, of which nine were
completed as monitor wells. Figure F.2.1 shows the locations of these
wells. The boreholes were lithologically logged and disturbed soil
samples were taken to characterize the subsurf ace at Collins Ranch.
Lithologic borehole logs are on file in the UMTRA Project Office,
Albuquerque, New Mexico.

The unconsolidated alluvial sediments at the Collins Ranch dis-
posal site are finer-grained than those at the Lakeview processing
site. Subsurface cor,ditions at the disposal site consist of inter-
fingered and layered silty sands, sandy silts, and surficial lenses of
high plasticity clays of Quaternary age. These materials, encountered
to depths of 250 feet, form the slopes of Augur Hill, and represent a
remnant of outwash deposits f rom the nearby Fremont Mountains. The

depth to bedrock is undetermined, but is estimated to be 1000 feet,
based upon depth of sediments encountered along the eastern edge of the
Goose Lake Basin (DOE, 1985a).

The occurrence and quality of groundwater in the alluvium at
Collins Ranch it, summarized in the following sections.

f 2.2 GROUNDWATER

F.2.2.1 Occurrence

Groundwater was encountered in nine of the 20 boreholes
completed as monitor wells within the unconsolidated alluvial
aquifer at Collins Ranch. Four shallow wells (24 to 30 feet),

just west of the site boundary, show water-table conditions
with depths to groundwater f rom seven to 18 feet; five deeper
wells (78 to 152 feet), east of the site boundary, show water-
table conditions with depths to groundwater from 76 to 90 feet.
Based upon the five water level elevations measured in the
fall of 1984, a potentiometric surf ace map was constructed
(Figure F.2.2). Figure F.2.3 is a potentiometric surf ace map
developed f rom the water level elevations measured in June
1988. Figure F.2.4 is a schematic hydrogeologic cross-section
of the Collins Ranch site; the depth to groundwater below the
base of the Collins Ranch disposal cell is approximately 30
feet.

Groundwater in the alluvium flows from northwest to
south-southeast, opposite the topographic slope, indicating

that most recharge is f rom the Fremont Mountains to the west,
rather than the small areal drainage immediately above the

!disposal site.

F-7
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An hydraulic gradient of 0.018, an average hydraulic [conductivity of 0.64 feet / day, and an ef fective porosity of
0.15 were reported for the unconsolidated aquif er at Collins |
Ranch (DOE,1985a). .The minimum saturated thickness for this i
aquifer is 60 feet (Figure F.2.4). Further discussion of
these parameters is provided in Section 4.2.2. .

,

In order to evaluate seasonal groundwater fluctuations,
water levels have been measured quarterly through September
1988. Groundwater elevations were found to fluctuate less i

than about six feet, leading to the conclusion that ground-
,

water will not impinge upon the base of the Collins Ranch
disposal cell.

t

F.2.2.2 Backcround water cuality .

Water quality data for the Collins Ranch unconsolidated e

aquifer are presented in Appendix A. Monitor wells 508, 513, ;

514, 515, 516, 520, 521, 522, and 523 were sampled between
October 1984 and March 1988; the locations of these wells are
shown on Figure F.2.1. Because these samples were collected
before remedial actions began, they are representative of
background water quality. *

Total dissolved solids (TDS) from 28 water samples average
194 milligrams per liter (mg/1); the range is f rom 134 to 380
mg/1. The groundwater contains relatively low concentrations

'
of calcium (22 mg/1); magnesium (5 mg/1); sodium (16 mg/1);,

sulfate (8 mg/1); and organic carbon (2 mg/1) (00E, 1985a).
! These values are the means of the available sample analyses.

Table F.2.1 shows the background concentrations of those
constituents at Co11' ins Ranch that are part of the proposed
EPA standards (52 FR 36000). The maximum concentrations

l measured for all but one constituent were below the proposed
MCLs; cadmium exceeded the NCL in one sample. Nine samples

: f rom the same well, taken before and af ter the sample showing
-exceedance of the cadmium NCL, showed cadmium concentrations
between the analytical detection limit and 0.003 mg/1. The
maximum observed cadmium concentration in all other wells at
Collins Ranch is 0.004 mg/1. The single exceedance of the
proposed EPA NCL for cadmium is assumed to be erronaous, and
is therefore not considered to be representative of background
water quality in the alluvial aquifer at the Collins Ranch
disposal site,

i

I

F.2.2.3 pse and alternative supplies

Existina use

The Lake County Watermaster has no well records for a
three-mile area surrounding the Collins Ranch disposal site.

|

_
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Table F.2.1 Concentrations of proposed EPA constituents in background
groundwater of the alluvial aquifer at the Collins Ranch: I
disposal sitea

Proposed EPA Minimum Average Maximum No. of !

Constituentb MCL observed observed observed samples i

\

Arsenic 0.05 0.001 0.0048 0.006 28 |
Barium 1.0 0.005 0.006 0.01 4 !

Cadmium 0.01 0.0005 0.0011 0.017 24
Chromium 0.05 0.005 0.0077 0.02 20 :
Lead 0.05 0.005 0.0050 0.005 8 i

Mercury 0.002 0.0001 0.0001 0.0002 4

Molybdenum 0.10 0.005 0.0050 0.005 4

Nitrate 44 2.0 5.00 13.0 28
Selenium 0.01 0.0025 0.0025 0.0025 8 1

Silver 0.05 0.005 0.0050 0.005 4

Radium-226 & -228 5.0 pCi/1 0.05 1.00 1.4 16
- Uranium-234 & -238 0.044 0.0001 0.0011 0.0015 16 i

Gross alpha 15 001/1 0.0000 0.9866 2.3 10 !

aWater sample analyses between 10/84 and 3/88 f rom monitor wells 508, 513, k
514, 515, 516, 520, 521, 522, and 523 at Collins Ranch disposal site. See !

Figure F.2.1 for locations of wells. 1

ball values in mg/l unless noted otherwise; pCi/1 = picocuries . per liter. i
The EPA proposed groundwater constituents for UMTRA sites include a list of ]
hazardous - organic constituents (40 CFR Part 261, Appendix VIII; 40 CFR Part
264, Appendix IX). These hazardous organics do not occur naturally in j

groundwater and would not be expected to" occur within background alluvial |
groundwater at the Collins Ranch site, j

i

The degree of future groundwater development would be I

governed by the availability. of water rights, by land use
restrictions on the Federal land, and by economic factors on
nearby private land.

In the immediate vicinity of the Collins. Ranch site, I

groundwater is not currently used. However, a water use sur-
vey in February 1985 identified two private wells located ,

1.25-1.5 miles f rom the site (00E,1985c).

The value of water in the area will probably parallel the
value of agricultural products that can be produced by the
water supply.. Alternatively, population growth in the area
could increase demand for a domestic water supply. On a quali-
tative or relative basis, it can be concluded that the value
of groundwater resources in the area is moderate to high.

,

|
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Alternative supplies
,

I
In the unlikely event that the disposal site contaminates

groundwater beyond the Point of Compliance at the disposal
facility, several alternative water supplies are available,
Surf ace water could be obtained from perennial streams, ifo

water rights are available. Deep, bedrock groundwater may
- also be available but probably at significant expense.
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F.3 DISPOSAL CELL DESIGN FEATURES TO PROTECT WATER RESOURCESg

The disposal cell cover system being constructed for the Collins Ranch
disposal' site follows a standard UMTRA Project design. Details are presented

in Section 3.2. The following section discusses items which are important in
the design of the disposal cell cover for the site.

;

L F.3.1 DESIGN CONSIDERATIONS

The Collins Ranch disposal site is in the northern Basin and Range*

physiographic province of south-central Oregon. The site is located
within the Goose Lake graben, a structural feature filled with in excess
of 5,000 feet of unconsolidated to partially consolidated lacustrine
sediments (DOE, 1985a). The average elevation of the disposal area is

; about 4950 feet. Tailings have been placed at the site in a partially
below-grade disposal cell; the base of the excavation is at an elevation
of about 4890 feet. The disposal cell foundation consists of a two-foot
thick, compacted soil layer acting as a geochemical attenuation layer
(00E,1985a), underlain by at least 30 feet of unsaturated, relatively
fine-g rained Quaternary sediments (Figure F.3.1). Below this is
approximately 1000 feet of saturated alluvial Quaternary sediments
(DOE,1985a).

In terms of groundwater protection and long-term performance of
the disposal cell at the Collins Ranch site, the following items are of
importance for disposal cell design:

o Climate.

o Infiltration of precipitation and tailings seepage,

o Subsurface drainage.

The following is a discussion of these design considerations.

|

F.3.1.1 Climate

Climatological data for the Lakeview area are summarized
in Appendix C of the EA for the Lakeview tailings site (00E,
1985a). Climatological data specifically for the Collins Ranch
disposal site are not available because there is no weather
station near this location. Precipitation at Lakeview averages
16 inches annually (DOE, 1985a). For purposes of disposal cell
cover design and impact assessments, the climatological condi-

|

|- tions were assumed to result in continuous saturation of the
| clay cover. This assumption is suf ficiently conservative to

allow impacts to be evaluated on a worst-case basis.

|
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F.3.1.2 J,ailinas seepage

Tailings seepage is the water that percolates through the
disposal cell and out the bottom. Details of the tailings
seepage rate are discussed in more detail in Section 4.2.3.
" Mounding" of tailings leachate beneath the Collins Ranch
disposal cell is not predicted to occur due to the low pre-
dicted infiltration rate, the hydraulic conductivity of the
natural foundation materials, and the depth to groundwater.

-

F.3.1.3 Subsurf ace drainace -

Drainage of tailings seepage into the foundation alluvium
may occur as a result of percolation through the disposal
cell. Drainage may also occur at the f ringes of the cell
where excess water will run of f the cover of the disposal
cell. The foundation alluvium must have a hydraulic conduc-
tivity that can transmit the tailings seepage in order to
prevent 'leachate f rom perching at the base of the excavation.

Previous tests performed on the natural foundation mate-
rials indicate a saturated hydraulic conductivity for these
materials between 1x10-6 and 1x10-7 centimeters per second
(cm/s) (00E, 1985b). As the saturated hgdraulic conductivity
of the low-permeability cover is 7x10- cm/s (see Section
4.2.2), subsurf ace drainage will not create a perched' condi-
tion.

Water added to the tailings during construction may
initially drain at a rate higher than the steady state infil-
tration rate through the cover. No evidence of such seepage-
has been observed to date. Because the tailings have a high
percentage of fine-grained slimes, this condition is not
expected to occur.

i

F.3.2 COVER DESIGN

The current cover design includes a low conductivity clay layer, a
high conductivity sand filter / drainage layer, and riprap erosion.protec-
tion (Figure F.3.1). The Collins Ranch disposal cell cover will consist
of a series of layers on top of the compacted, reconfigured tailings
placed within the excavation. The design is intended to (1) prevent
radon emanations into the atmosphere; (2) limit the amount of infil-
tration into the tailings from direct precipitation over the pile; j

'

(3) limit or prevent erosion f rom surf ace flow; and (4) promote runof f
from- the pile and prevent surface ponding. Figure F.3.1 shows a ,

generalized cross section through the pile, and the details of the
cover on the top and sideslopes of the pile. Table F.3.1 lists the
function of each in meeting the above objectives. The following
sections provide design details, and a qualitative description of
performance, for each component, and a discussion of the longevity of ,

each component.

|

L
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Ta'ble F.3.1 Assessment and purposes of cover components |

|
Cover component Purpose

~

.

Erosion and biointrusion barrier
!

Required to impede roots and )
burrowing animals. ;

Required to control erosion for
topslope. )

Drain |

Required to drain water laterally off
4

pile.
"

:
,

Infiltration barrier clay

Impedes infiltration.

F.3.2.1 Radon / infiltration barrier,

The compacted soil radon / infiltration barrier has- been -

placed immediately above the compacted tailings and contami-
nated soils. This barrier will suppress the diffusion of
radon gas generated within the tailings, and limit the amount
of precipitation reaching the tailings.

Desian criteria: The radon / infiltration barrier is a standard
feature on VMTRA Project piles, and has been designed and
placed in accordance with accepted UMTRA Project procedures.
The soil was selected,_ placed, and compacted so that the )
average saturated hydraulic conductivity is 7x10-8 cm/s )(Chen and Associates, 1986). i

performance: In conjunction with the overlying drain / bedding
layer, infiltration of precipitation into the cell will be
limited by the saturated hydraulic conductivity of the
radon / infiltration barrier.

F.3.2.2 Drain /beddina laver

The sand layer shown in Figuro F.3.1 serves the following
functions:

F-18-

_ _ _ .



[,
.

'

I

o A _ filter to prevent erosion of the radon barrier by |
interstitial' flow. :

,

o A bedding layer erosion barrier.

o A drain which sheds water laterally; i .e. , downslope ,

off the pile.
,

o A protection layer over the radon barrier; the sand
prevents damage of _the radon barrier by equipment e

during remedial action construction. !

Desian Criteria: Clean sand and gravel with an hydraulic *

conductivity of 1.0 cm/s or greater. The gradation should be
chosen to preclude damage of the underlying radon /infiltra-
tion barrier. The gradation should, to the extent practical.,

'prevent erosion of the radon barrier. Layer thickness will be
'

at least one foot.

Performance: The drain will quickly shed water of f the pile, <

downslope, and above the radon / infiltration barrier.
.

F.3.2.3 Erosion barrier

Plant roots and burrowing animals must not be allowed to
reach the tailings and bring contaminants to the surface._ A ,

layer of cobbles between the rock-soil matrix and radon bar- ,

rier will achieve this while concurrently protecting against
'

erosion. Hakonson (1986) has shown that such a layer deterred
all penetration by burrowing animals and most roots. The root
penetration that did occur was attributed to the piping of
fines into interstitial voids. This can be prevented by the
application of overlying layers of sorted gravels.

The following is a summary of design specifications,
performance, and longevi-ty for this layer.

Desion Criteria: The matrix will be designed in accordance
with standard UMTRA Project procedures to resist erosion by
flow in gullies that might develop in the soil. Durable rock
meeting NRC requirements will be used. The upper three inches
will be chocked with smaller durable rock so that the resulting
gradation prevents piping of the overlying soil into the voids
of the rock erosion barrier.j

Performance: The size of the rock will prevent erosion by flow
in gullies. This layer will also function as a biointrusion
barrier. The large size of the rock will prevent burrowing
animals f rom penetrating through to the radon / infiltration bar-
rier. The chocked rock will prevent seeping water from caving
soil particles into the voids of the rock.
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" Lonaevity: Durable natural materials will be used in con-
structing all components of the cover. The cover may *
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F.4 DISPOSAL AND CONTROL OF RADI0 ACTIVE MATERIALS AND NONRA010 ACTIVE 10XICS

F.4.1 GROUNDWATER PROTECTION STANDARDS FOR DISPOSAL
i
'

for the Collins Ranch disposal site, 40 CFR Part 192.02 requires
three basic f actors for setting the groundwater protection standard.
These are (1) determination of hazardous constituents; (2) proposal of i

a concentration limit for each hazardous constituent found to exist in
'

the tailings or leachate; (3) specification of the POC.

F.4.1.1 Hazardous constituents

The tailings source-concentrations have been estimated
from chemical analyses of the tailings pore fluid from suction-
lysimeter samples. Water quality analyses from shallow monitor
well samples taken f rom beneath the tailings pile at the pro-
cessing site also reflect source concentrations, but may have '

been influenced by mixing with groundwater. Concentrations of
proposed EPA constituents in lysimeter samples and groundwater
are summarized in Table F.4.1.

i

Appendix IX (EPA, 1987) hazardous organic constituents
were analyzed in groundwater samples from two monitor wells at
the Lakeview processing site in November 1988. These wells
included an upgradient background well (LKV01-501) and a
shallow well (LKV01-503) immediately downgradient of the
tailings pile and evaporation ponds (see Figure D.2.7, 00E,
1985a). None of the Appendix IX haza rdous organic consti-
tuents were detected in the samples from the wells; these
organics are not reasonably expected to be derived from the
milling process used at the site.

Table F.4.1 includes water quality analyses from two
lysimeter nests which were installed in the Lakeview tailings

'pile and evaporation ponds. The data are representative of
pore fluid concentrations within the tailings. Maximum ob-
served concentrations within the shallow alluvial groundwater
beneath the previously existing tailings pile are also pre-
sented in Table F.4.1. Representative concentrations for the
proposed EPA constituents within the tailings pore fluid are
discussed below.

I

Arsenic

A representative source value for arsenic is 0.147 mg/1,
based upon mean concentrations of arsenic f rom the lysimeter
sample (0.147 mg/1) and f rom the shallow monitor wells (0.08
mg/1).

F-21
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Table F.4.1 Observed concentrations of proposed EPA constituents in tailings i

pore fluid and in shallow groundwater beneath the Lakeview |
' processing site l

'

Average of Maximum observed
Proposed EPA lysimeter in shallow

Constituento MCL samplesb groundwaterc

I

Arsenic 0.05 0.147 0.08
Barium 1.0 <0.10 0.10 :
Cadmium 0.01 0.03 <0.01
Chromium 0.05 0.01 0.01 -|
Lead- 0.05 <0.01 0.01

' Mercury- 0.002 NM 0.0003
Molybdenum 0.10 0.04 0.07
Nitrate 44 17 2
Selenium 0.01 <0.005 0.03
Silver 0.05 <0.01 <0.01 ,

Uranium-234 & -238 0.044 0.048 0.004

Radium-226 & -228 5.0 pCi/1 NM <2 pCi/1
Gross alpha 15 pC1/1 NM NM '

aconstituent values are in mg/l unless noted otherwise; pCi/1 = picochies
- per liter; NM = not measured. AppenGix IX organics' (40 CFR Part 264) were
not detected in samples collected from two shallow monitor wells at the Lake-
view processing site (see text. Section F.4.1.1),

b verage of 26 analyses of lysimeter samples at the Lakeview tailings site,A

cMaximum concentration observed in Lakeview shallow alluvial wells (LKV01-
513, 515, 527, 529) beneath the Lakeview processing site.

'Barium

Barium has been detected in groundwater beneath the
previous tailings pile in a concentration equal to the
analytical detection limit (0.10 mg/1) and is not present
within the tailings in detectable concentrations.

The disposal of tailings at the Collins ranch site will
,

therefore not cause the groundwater beneath or downgradient of I
the disposal cell to become contaminated with barium.

Cadmium

The maximum concentration of cadmium presented in Table
F.4.1 suggests a conservative estimate of the source concen-
tration for cadmium is the average of the lysimeter samples
(0.03 mg/1).

F-22
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Chromium

Chromium has been detected in concentrations equal to the
analytical detection limit (0.01 mg/1) in groundwater beneath
the processing site, and was below the detection limit in
tailings pore fluid.

Lead

Detectable amounts of lead were not measured in the
lysimeter samples; however, lead was measured as equal to the
analytical detection limit in shallow groundwater at the pro-'

cessing site. While it is highly unlikely that any signifi-
cant quantity of lead will be leached through the disposal
cell at the Collins Ranch site, a conservative value for the
source concentration of lead is 0.01 mg/1.

Mercury

Mercury has been detected in very low concentrations
(0,0003 mg/1) in the shallow groundwater beneath the previous ;

tailings pile, and has not been measured within the tailings.

Molybdenum

An estimate of the source concentration of molybdenum is .

'the average of the lysimeter samples (0.04 mg/1), which is
below the proposed EPA MCL for molybdenum.

Nitrate
,

An estimate of the source concentration of nitrate is the
average of the lysimeter samples (17 mg/1), which is below the
EPA proposed NCL for nitrate.

1

1 Selenium

An estimate of the source concentration of selenium is
the average of the lysimeter samples (<0.005 mg/1), which is
below the EPA proposed MCL for selenium.

Silver

Silver is below analytical detection limits in ground-
Water beneath the processing site, as well as within the
tailings.

F-23
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r: Uranium-234 and -238 !

A conservative estimate of the source concentration for !
uranium (U) (U-234 and U-238) is equal to the average ;

concentration measured in the lysimeter samples (0.048 mg/1). |

, Radium-226 and -228 ;

Because of the large sample volume required to analyze
radium-226 and -228, activities are not available for this

':

radionuclide. The maximum observed activity in the shallow
,

groundwater beneath the processing site (<2.0 pCi/1) is '

considered to be representative of the source activity for
Ra-226 and 228 and is below the EPA proposed MCL of 5.0 pCi/1

.

for Ra-226 and Ra-228.
t

Gross alpha
,

Gross alpha activity was not measured in either the
,

lysimeter samples or the shallow groundwater beneath the
tailings pile.

_Sunena ry

: ,

In summary, representative source concentrations /
activities for hazardous constituents that exceed the proposed
EPA NCLs in tailings pore fluids or shallow groundwater at the
processing site are as follows: ;

o Arsenic - 0.147 mg/l i

o Cadmium - 0.03 mg/l

o U-234 and -238 - 0.048 mg/l
.

r

F.4.1.2 Proposed concentration limits

Pursuant to 40 CFR Parts 192.02(a)(3) (11 and v)- and
264.94, concentration limits at the P00 must be proposed for
the hazardous constituents identified within the tailings at

the Collins Ranch site (see Section 4.1.1). The POC will be
discussed in Section 4.1.3. 1

|
Background concentrations for all of the proposed EPA 1

constituents in the groundwater underlying the Collins Ranch j
'

site were presented in Table 2.1 of Section 2.2.2. Table |
F.2.1 shows that none of the average concentrations exceed the
proposed EPA HCLs for the constituents that are listed. Since
no mean background concentrations exceed the proposed MCLs,
background values will not be substituted for MCLs for any
concentration limits for hazardous constituents.
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In Section 4.1.1 it was stated that concentrations of
'

'

barium, chromium, lead, mercury, molybdenum, nitrate, selenium,
silver, and Ra-226 and -228 were found to be either not pre-
sent within the tailings at levels above the analytical detec-
tion limit, or to be present at levels that are below the

|
proposed EPA MCLs for those constituents. Therefore, there

are no proposed concentration limits f or these constituents. ;

Concentration limits for the remaining hazardous constituents |

identified in Section 4.1.1 (arsenic, cadmium, and U-234 and
-238), which are above the proposed EPA MCLs within the'

tailings, are the proposed EPA MCLs. The performance assess-
ment (Section 4.2) indicates that arsenic, cadmium, and

uranium 234 and 238 will not exceed EPA MCLs at the POC.

.l

F.4.1.3 Point of Compliance (P00)
)

The proposed POC is the downgradient edge of the tailings
waste management unit, shown on Figures F.4.1 and 4.2.

f.4.2 PERFORMANCE ASSESSMENT

Pursuant to 40 CFR Part 192, this section addresses the potential
impacts to groundwater f rom the ongoing remedial actions at Collins
Ranch. This section includes an analysis of the performance of the
cell, and of the impacts of tailings seepage on groundwater. The

analytical procedures and the application of these procedures to the
Collins Ranch site are described in the following text. 1

Two models were used to simulate post-closure operation of the
containment cell. The method-of-characteristics (MOC) model, developed
by Konikow and Bredehoef t (1978), was configured to represent lateral
flow in the uppermost aquifer beneath and adjacent to the cell. The .|

'

model allows the hydrodynamic ef fects of leachate percolation to be
lestimated, and the influence of lateral dispersion to be evaluated,

Because the model is two-dimensional, injected leachate and groundwater
underflow must be assumed to be completely mixed beneath the cell. The

model shows that, given a conservative estimate of aquifer thickness,
such a mixture will not exceed the proposed MCLs for any constituent.

The approximate analytical procedure of Domenico and Robbins
(1985) was used to estimate the distance required to ef fect mixing of

The resultsleachate with groundwater through hydrodynamic dispersion.
show attenuation of concentrations of all constituents to EPA MCLs
within 50 feet of the edge of the tailings.

The edge of the disposal cell, shown on Figure F.4.1, extends 100
f eet downgredient of the underlying tailings. Because the POC is 100
feet from the edge of the tailings, the proposed MCLs are predicted to
be met at the POC.
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F.4.2.1 Model descriptions '

'

The MOC model (Konikow and 8redehoef t, 1978) combines a
finite difference solution of the' groundwater flow equation in
two dimensions with a method of characteristics approximation '

'

of advection and dispersion. The model al_ lows regional varia- .

tion in aquifer permeability, thickness, - and recharge over a
unif orm rectangular grid. Specified heads. and fluxes can be
used to describe aquifer _ boundaries. Steady state leakage to
or f rom an adjacent aquifer having unvarying head may also be
included. The model requires a uniform (but not necessarily ;

equal) grid spacing in both dimensions. This constraint ~-

9 f orces- a trade-of f between grid spacings suf ficiently large to
cover the region of interest and spacings suf ficiently small
to resolve concentration changes near the pile.

'

Domenico and Robbins (1985) present an approximate analy-
tical solution to the advection-dispersion equation in three

,

dimensions. .The solution assumes a uniform steady state flow
field, . and' a uniform, constant, rectangular: source of contami-
nants perpendicular to the direction of flow (Figure F.4.3).

These two approaches jointly allow comprehensive assess-
ment of contaminant transport through sub-pile groundwater.

,

The MOC model allows the hydrodynamic .ef fects of leachate on
the groundwater flow system to be evaluated, and -provides an
estimate of average sub-pile contaminant concentrations, but
'has limitations in resolving contaminant distributions very -
near the cell. The Domenico and Robbins approach allows
concentrations immediately downgradient of the cell to be
estimated given a conservative idealization of the contaminant
source.

4

iF.4.2.2 Acuifer, disposal cell. and source term oarameters
.

Tailings from the Lakeview processing site have been
,

W placed in a hillside excavation at the Collins Ranch site. '

Groundwater beneath the site first occurs within the uncon-
e solidated sediments approximately 30 feet below the base of

the tailings. Water-level data f rom monitor wells completed
in these sediments indicate flow to the south-southeast under

c a gradient of approximately 0.018 (Figure F.2.2). Although
the total thickness of the unconsolidated deposits beneath the
cell is not known, monitor well data indicate a minimum

- saturated thickness of 60 feet (Figure F.2.4). The average
hydraulic conductivity, as measured with falling-head slug j

tests, is 0.64 feet per day (ft/ day) and the porosity has been
'

estimated to be 0.15 (DOE, 1985a). Because tracer studies
F have not been conducted, longitudinal and transverse disper-

'
|

sivities were taken from conservative values found in the
t literature (Davis et al., 1985). Aquifer parameters are |

summarized in Table F.4.2. |

,
.

^
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C Table' F.4.2 Hydrologic . parameters of the aquifer underlying the Collins :
4

Ranch disposal site
.

p
:

a -

. Hydraulic conductivity:. 0.64 ft/ day
; Effective porosity: 0.15a y

Saturated thickness: 60 ftb
Hydraulic gradient: 0.018a
-Longitudinal dispersivity: 50 ftC t

Transverse- dispersivity: 10 ftC
. _ i
;aRef. DOE, 1985a.
b rom figure F.2.4.Fd'
cRef. Davis et al., 1985.

,

Figure - F.3.1 shows a typical- cross section through the
disposal cell. Infiltration of precipitation and dif fusion of

? radon generated. by the tailings are retarded by a low-
conductivity clay cap covering ,the cell. Table F.4.3-presents
the results of hydraulic conductivity tests performed by Chen +

and Associates (1986) on the clay cover material. As a -

conservative estimate, infiltration through the cover, 'and
- thereforeepercolation of leachate from the tailings 1into the

underlying aquifer, was assumed to occur continually at a rate.
equal .to the saturated hydraulic conductivity of the clay cap. +
The assumption t of continual saturation of . the infiltration / ' A
radon- barrier constitutes a . worst-case condition in terms of :

4 groundwater impacts, and is highly conservative. ' Runoff of
precipitation, ' lateral drainage -through the sand filter layer, L
interception of precipitation by the cobble armor, and evapora- '

tion of water stored in the - sand filter will all reduce the
amount of water available for infiltration. It may be expected
that these processes .will limit the availability. of water to '

the extent that the infiltration / radon barrier will seldom be 1
in a saturated state. The effective bulk conductivity of the'

clay. barrier was estimated (as the arithmetic mean of - the.
available samples) to be' 7 ' x L10~B. cm/s. This' estimate re- 1

'

. presents a worst-case spatial distribution of- the variability -

in conductivity shown in the data. Hydraulic conductivity is
expected to show slight - variations both vertically -and hori-

i

zontally. The lower-conductivity zones will' therefore have a |

greater influence on the bulk conductivity of the barrier than I

is accounted for by the uniformly weighted arithmetic mean.y

Table F.4.4 presents the source term descriptions for the
' ~

three constituents having mean tailings pore-water concentra-
.tions in excess of the EPA's MCLs. Concentrations of these
constituents, which were considered to be conservative in
groundwater, were evaluated in terms of the critical concentra-
tion ratio. The critical concentration ratio for a particular
constituent is defined as the volumetric fraction of pore
water, in a mixture of pore water and native groundwater, that
will result in a concentration of that constituent equal

F-30
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Ta bl e i F.4. 3 Saturated hydraulic conductivities for the cover materials at

100% compaction, moisture contents 1-3% above optimum -a

1

Sample ' Conductivity (cm/s)

SE-2A 4.9 x 10-8
SW-2A' '1.6 x 10-7

W-2A 2.0 x 10-8
NW-2A 3.4 x 10-8'

.NE-2A 8.6 x 10-8

Average 7 x.10-8-

aRef. Chen and Associates, 1986-

Table F.4.4 Summary of source term parameters used in the
~

solute-transport model
l

Average Critical ;
Source background concentration ;

; Constituent concentrationa concentration ratiob ]
;

.. |
Arsenic ~ 0.147 mg/1 0.005 mg/l 0.32 i

Cadmium 0.03 mg/l .001 mg/l 0.31 -!
U-234 & -238 0.048 mg/l 0.001 mg/l 0.91 1

-i
i

aSee Section 4.1.1 I

b ritical concentration'= (EPA MCL - average backoround)
'

C

ratio .(Source concentration - average background)
!
!

!

!

!

l
;

4

,
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, -to .the concentration limit. The critical concentration ratio i
allows a single model, using a generic source term, to evaluate
the. performance of' a design with regard to all constituents,

which . are not geochemically- retarded. |In the following analy- ;

ses, no geochemical attenuation of leachate concentrations has<

been - considered, allowing a single simulation to be used for,,

all constituents.'

,
F.4.2.3 Performance simulation

n

The NOC model was configured to represent theLaquif er be-s"
low and surrounding the tailings. Fixed-head boundary condi-,

tions were used to establish a' uniform gradient of 0.018 in' the
-aquifer. Leachate injection rate was calculated as the product

s of the average saturated hydraulic conductivity of the cover
material and the area of the cell. Aquifer thickness was
assumed to be 60 feet. The results show a sub-pile concentra-
tion - ratio of 0.21. All constituents have ~ critical ratios

- exceeding 0.21, implying that a volumetric fraction of tailings
pore water greater than 0.21 is required to produce concentra- ;
tions exceeding the proposed limits. Dilution of tailings-

'

seepage with groundwater flowing in a 60-foot zone beneath the
cell is therefore predicted to result in compliance with the

.

proposed limits. -!

Because the M0C model is .two-dimensional, injected
leachate is assumed to fully mix with groundwater beneath the
cell. The Domenico-Robbins , analytical' solution of the I

convection-dispersion equation was- used to estimate the
distance required to achieve an acceptable degree of mixing
through hydrodynamic dispersion downgradient of the - edge of .r
the tailings. The model requires the source to be. described
as a uniform rectangular plane normal to the direction of
flow. The source length was specified as the maximum width of
the cell perpendicular to the prevailing flow direction (900
feet). The vertical extent' of the source was calculated from
the rate of leachate production, the rate of groundwater
underflow, and the maximum path length beneath the cell. In
this . approach, the leachate is considered to create a ' con-

L taminant ' wedge' on top of native groundwater (Figure F.4.4).
Dispersion beneath the cell is thereby neglected. The model

i, was used to estimate the distance required to disperse the
constituent most elevated above the NCL (arsenic) to accept-,

'

able concentrations, relying only on dispersion beyond the
downgradient edge of the cell. The approach is e:sentially!

l~
the same as that used in the EPA's Vertical and Horizontal

L Spreading (VHS) model (Federal Register, November 27, 1985) to
evaluate delisting applications for hazardous waste sites.

Assuming continual saturation of the clay barrier and the i
aquifer properties described above, leachate is estimated to

. occupy the upper 11.2 feet of the aquifer at the downgradient
toe of the cell. Arsenic concentrations (and consequently the

i 1

1
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concentrations of- cadmium and uranium) are calculated to fall ;
below their respective MCLs within 50 feet of the edge of the-

; tailings, and therefore to be below MCLs at the point'of com-
pliance,100 ' feet- f rom the downgradient edge of the tailings.

o= Reduction of constituent concentrations in leachate J

by the geochemical liner has not been' considered-.

o-' Dispersion beneath.the cell has not been included,

o Reduction in contaminant ' wedge' thickness away from
the center of the cell has not been considered. >

Because the cell performance relies - on intrinsic proper-
ties of construction materials rather than on the dynamics of *

the interaction of the cell' with the environment, performance
is expected to be robust with respect ti possible environ-
mental changes over the design life, such as invasion of
shallow-rooted vegetation or changes in climate.

F.4.2.4 Impacts summary
~

Table F.4.5 summarizes the distance from the edge of the i

tailings at which each constituent is expected to be found at
or below respective MCLs. The = proposed POC for the disposal
site is actually 100 feet ' downgradient f rom the edge - of the i

emplaced tailings. The maximum distance predicted for natural -

dispersive processes to reduce leachate concentration to- *

acceptable levels is 50 feet from the edge of the tailings.
Estimated concentrations for those constituents exceeding MCLs
in pore water are considered conservative for the following.

4 reasons,

o Parameter values (dispersivity, cover conductivity)
were chosen conservatively,

o The cover system may not operate in a continually
'

saturated- state, reducing the amount of leachate
generated below the amount assumed in this analysis. ,

o Reduction of constituent concentrations in leachate
by the geochemical liner has not been considered.

|8

o Dispersion beneath the cell has not been included. '

o Reduction in contaminant ' wedge' thickness away f rom
the center of the cell has not been considered.

Because the cell performance relies on intrinsic proper-
ties of construction materials rather than on the dynamics of
the interaction of the cell with the environment, performance
is expected to be robust with respect to possible environmental
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1 Table F.4.50 Summary of impacts, Collins Ranch disposal sitea !

Back- Distance to: Meets-
Proposed ground meet EPA PCL' MCL at .

-

".
Constituentb EPA MCLL level (ft) POC Remarks

Arsenic 0.05 0.01 ~<50 Yes Dilution beneath and
immediately downgrad-

1 dient of the cell to
~

concentration below MCL

Barium ~ 1.0 <0.1 0 Yes Pore water concentra- *

tion below MCL

- Cadmium ~ .0.01 0.002 <50 Yes Dilution beneath and
immediately downgra-'

dient of the cell to
concentration below MCL

Chromium 0.05- <0.01 0 Yes Pore water concentra-
tion below MCL< <

- Lead 0.05- <0.005 0 Yes Pore water concentra-
tion below MCL

Mercury 0.002- 0.0001 0 Yes Pore water concentra-
tion below MCL '

Molybdenum 0.1 <0.005' 'O Yes Pore water concentra-
tion below-NCL

4

Nitrate 44 7 0 Yes Pore-water concentra-
tion below MCL

Selenium 0.01 0.003 0 Yes- Pore water .concentra-
tion below MCL

?

Silver 0.05 <0.005 0 Yes Pore water concentra-
tion below MCL. -

Uranium-234 & 0.044 0.0011 <50 Yes Dilution beneath and
L -238 immediately downgrad-

ient of the cell to
concentration below MCL

,

' Radium-226 & 5.0 1.1 ' 0 Yes Pore water concen-
- -228 pCi/1 pCi/1 tration below MCL

aConcentrations 'are in mg/l unless noted otherwise.
bAppendix IX organic constituents (40 CFR Part 264) were not detected in

'

groundwater samples f rom two wells at the Lakeview processing site.

1
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changes over the design life, such - as ' invasion of. shal1ow-
rooted vegetation or changes-in climate.

' F.'4.3 CLOSURE PERFORMANCE ASSESSMENT
.. ,

Pursuant to 40 CFR Parts 264.111(a and b), this section discusses
the adequacy of the proposed disposal cell design to minimize the need
for- active ' maintenance and to1 minimize or eliminate releases of<

,

hazardous = constituents to groundwater.

The need to minimize active' maintenance is achieved by:

o Using' natural, durable materials,

o Shaping the pile to accommodate natural forces (e.g., erosion).

Sections F.3.1 and F.3.2 of this document have described the design
requirements. the performance, and the expected longevity of the various
components ofathe proposed covers. As discussed in those sections, all
materials chosen meet NRC requirements applicable to the UMTRA Project,
are as durable as is reasonably achievable, and are placed to promote
their -long-term performance in the absence of maintenance. Specifi-
cally:

o The radon barrier of compacted soil is placed below- the zone "

where .it can be subject to the influence of natural forces such
as wind and direct precipitation. It is protected from erosion
by the design of overlying layers.

o The sand filter, drain, and bedding layer is - clean, durable, -|and Will not deteriorate. It is sized, to avoid plugging by I

piping of soil particles and is protected from erosion- by the
overlying rock layer.

,
,

o ,The erosion barrier is composed of durable rock that meets NRC
!

longevity criteria. It will be sized to resist gully erosion
by the runoff from the probable maximum precipitation.

The ' pile morphology has been designed to provide slope, settle-
ment, and deformation integrity. Therefore, the need for maintenance
is minimized.

The DOE is required to document a performance assessment moni-
|- toring and surveillance plan. The DOE has compiled an UNTRA Project

Surveillance and Maintenance (S&M) plan. That document will constitute
the basis of the surveillance and performance monitoring program to be

|
L undertaken at the Collins Ranch site. As is standard on other UMTRA |

Project sites, a site-specific S&M plan will be compiled and included J

p in preparation of the final site design. |

|

Attention will be particularly directed in the site-specific S&M
plan to the following:

i

i
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o -Vegetation growth.
o Soil erosion and gully development.

,

o Rock erosion,'

o Intrusion of herbivores.
, .

o; Soil moisture changes. 4

~F.4.4 GROUNDWATER PERFORMANCE MONITORING PROGRAM

Pursuant - to 40 CFR Part 192.020(a)(4)(b), this .section addresses a "

mo'nitoring plan to be carried out during the post-construction period. :

Details of a performance monitoring _ plan will be supplied in a
' separate document.- The DOE recognizes the need to monitor the disposal ,

- cell _ at Collins Ranch, ated Table F.4.6 summarizes monitoring needs on a-
: preliminary basis.

Presently there are an inadequate number of monitor wells in the
~

vicinity of the proposed disposal cell. The DOE will install a-number
of wells (four to eight) downgradient and peripheral to the cell to
monitor groundwater quality ~ and static water levels at the point of
compliance and downgradient f rom the cell. Also summarized in Table
F.4.6 are rationale for monitoring the disposal cell cover.

F.4.5 CORRECTIVE ACTION PLAN

Pursuant :to 40 CFR .192.02(a)(4)(c), this section -addresses a cor-
~

rective action plan to bring the disposal site into compliance if the
groundwater . standards._ are found or projected to be exceeded. - Proposing-

'a_ specific, detailed action. plan to cleanup or control the movement of
groundwater at. thisL time is not possible; however, Table F.4.7 summa-
rizes Lpotential failure. modes for the Collins Ranch disposal site and
potential . remedial action for those modes. Should a' f ailure of the
cell occur or if the site is found to be in noncompliance following
tailings stabilization. -within 18 months corrective action plans shall
be formulated and implemented.

F.4.6 AQUIFER RESTORATION

Cleanup of contaminated groundwater is required under the condi-
L tions of Subpart B of EPA's proposed UMTRA Project standards. As part
|- of a separate NEPA process, the need for and extent of aquifer restora-
| tion at the Lakeview processing site will be determined based on the
| extent of -existing contamination, the potential for current or future

use of the aquifer for drinking water supplies, and the technical prac-
ticability of restoring the aquifer from an engineering perspective.
Studies are currently underway to develop plans, guidance materials,
and procedures for aquifer restoration activities. Implementation is
currently planned to start in 1999 after the EPA standards are
finalized.

F-37



____ __ _

'
- ,

,,

x
1 g

i

Table F.4.6 Summary of performance monitoring needs for
the Collins Ranch disposal site4:

.

i,

;o Monitor at point of compliance and downgradient !

- Groundwater quality
- Groundwater elevations

~

o ' Monitor.at' site? ,jr
- Vegetation growth |

- Biointrusion
. Soil erosion n

- Possible instrumentation of the cover for moisture flux i

o Interpret data to evaluate
- Moisture' flux

|*

- Radon barrier moisture content
.

-|
-

.

Aquifer . restoration at the Lakeview processing site is not ad-
dressed in the remedial action plan because the contaminated materials-
will'be disposed of at the Collins Ranch site. For this reason, water -
quality impacts resulting. from - disposal of contaminated materials at
Collins Ranch will have no impact on aquifer restoration at the Lakeview

. processing site. Hence, remedial action can be decoupled f rom aquifer
restoration at the Lakeview site.

Active restoration methods fall into two- general categories: !

_(1); above-ground treatment methods wherein the contaminated water 'is
.

removed from the aquifer, treated, and either disposed of, used, ' or 1

reinjected into the. aquifer; and (2) in situ methods, su'ch as the addi-
tion-of chemical.(lixiviants) or biological agents to fix contamination
in ~ place. An aquifer restoration program at the Lakeview site may '

involve =one or more of the restoration methods discussed below.

F.4.6.1 Extraction methods

IContaminated groundwater can be extracted f rom wells or
trenches. The use of trenches is limited to relatively shal- |

low contamination and is particularly useful in materials with
,

| low hydraulic conductivities. Wells may be used for ground-
| water extraction when -the hydraulic conductivity of the
L water-bea ring materials is sufficiently high, or when the

,

contamination is relatively deep.

L F.4.6.2 Treatment methods

L The need for treatment prior to discharge or reinjection
L into an aquifer depends upon the concentrations of contaminants

in the extracted groundwater and the applicability of regula-
tions on the discharge of effluent to surface water and

F-38
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Table F.4.7 Corrective action pihn summary for -the Collins Ranchi'

disposal site.

Failure-' scenario: Remedial action.

JContaminated seepage 1 emerges in Modify cover to eliminate excess
-artificially induced springs infiltration. ;*

below the pile.

. Groundwater quality ~ deterioration Modify cover and apply ~ institutional -

occurs off-site due-to tailings controls (groundwater restoration:
seepage. impractical).

Radon barrier cracks due .to Replace high permeability filter
dessication.- layer with lower. permeability layer.

$11tation-of erosion' No action needed unless it increases t

protection' layer infiltration or induces vegetation.
,

' LVegetation threatens. integrity Apply biointrusion barrier
of radon barrier.

~

Biointrusion by animals. Modify rock cover.

Frost' heave. Not a realistic failure scenario
due to unsaturated conditions.

-Erosion _of cover.. Not a realistic failure scenario
(pile is designed:to resist ,

probable maximum precipitation '

and probable maximum flood events).

L
|

>
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groundwater. The preferred treatment methods depend on the-

concentrations. and types of contaminants, the background water
quality, the volumetric requirements of the treatment stream,
and the area available for- treatment facilities. Chemical

; treatment methods include chemical precipitation, coagulation.
ion.- exchange, flocculation, neutralization, sorption, and-

'

. reverse osmosis. Contaminated groundwater can also be evapo- ';rated in ponds. Biological treatment can be used to t'ransform
nitrate to' nitrogen gas and oxygen gas.

In addition to above-ground treatment, two in situ treat- .

.'ment methods are possible. . These are lixiviant injection and~
the use of permeable treatment beJs or walls. In situ treat-
ment would mobilize contaminants by causing oxidation condi-
tions so that contaminants could be removed quickly from the
subsurface.

A lixiviant is a solution of complexing species (ions or |
molecules)'that enhances the solubility of species (metals) to - '

be removed from the aquifer during restoration.- For example,
injection of lixiviants containing hydrogen peroxide or-oxygen
to oxidize the system, then sodium-bicarbonate to increa,e the
pH, may be useful for removing contaminants that'may leach from-
the solid phase. Lixiviant technology must be tested under
site-specific conditions.

Lixiviants would be introduced by injection or infiltra--

,

tion upgradient of the contamination. The lixiviants- would +
^

move through the contaminated zone, interact with' the liquid
'and solid phases, become ' impregnated with the contaminants,, ,

and be extracted at the leading edge of the contaminant plume. '7

Permeable treatment- beds are subsurface structures-
installed below the water table, which provide an artificial -

reducing zone- for contaminants in the groundwater. Following
reduction -and precipitation of the contaminants onto the 4

treatment beds, the treatment bed materials are removed f rom
the groundwater.

,

L In situ chemical reduction, without the use of permeable,
,

treatment beds, could temporarily reduce solute concentrations,

to less than the EPA MCLs, but dissolution or desorption could '

occur as the geochemical environment equilibrates. Therefore,
in situ chemical reduction does not provide long-term assur-
ances that the adequate water quality could be maintained.

I-
F.4.6.3 Discharae of treated water

Following the extraction and treatment of contaminated
water, it will be discharged. Options for discharge include:

:

I-
;

!
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o ' Discharge to surf ace water,
o Infiltration into- groundwater through ponds or infil-

tration galleries,
o' Injection into shallow wells.

:o , Injection into deep wells.

F.4.6.4 Natural flushing

Natural flushing is a passive restoration method whereby
dissolved or precipitated contaminants in groundwater are
dispersed or removed by the natural flow of groundwater Under
Subpart 8 of the- proposed EPA standards, passive restoration
may be permitted if it can be demonstrated that natural flush-
ing- can occur within a period of 100 years or less and where
groundwater is not now, and is not projected to be, used for a
community | water supply (or_ other substantial use) within this
period.

Natural flushing may be employed at the processing sites.
as the sole method for aquifer restoration, or it may be used
in conjunction with any of .the active restoration methods
described above,

r

!
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GROUND WATC2 90AtITY DAT3 CY LOCATION

-
$?' SITE: CtiLiNS RANCH

, f*

E--
C3/16/CD TJ C3/16/90 -

REPURT DATE: 09/i//08 ,

FORMATION OF COMPLETION: AL LUVIUM
HYDRAULIC FLOU RELATIONSHIP: DOWN ORADIENT

LOCATION ID - SAMPLE ID AND LOG DATE
523-04 03/16/88 523-05- 03/16/88

UNIT OF PARAMETER PARAMETER PAffAMETER PARAMETER PARAMETER
PARAMETER MEASURE VALUC+/- UNCERT AINTY VALUE+/-UNCLRTAINTY VALUE+/-UNCERTAINTY VALUE*/-UNCEP.!AINTY VALUC+/-UNCERTAINTY

ALKALINITY MG/L CACO 3 76. 76.
AMMONIUM MG/L ( 0.1 ( 0.1
ANTIMONY MG/L ( 0.003 ( 0.003
ARSENIC MG/L ( 0.01 ( 0.01

.C<S (TSTAL) MG/L ( 0.01 ( 0.01
CURON MG/L ( 0.1 ( 0.1
Co [ TOTAL) MG/L 17.4 17.6
CADMIUM MG/L ( 0.001 ( 0.001
CALCIUM MG/L 17.9 17.9
CD (TSTAL) MG/L ( 0.001 ( 0.001
CHLORIDE MG/L 1.1 1.0
CllHOMIUM MG/L ( 0.01 ( O.01
CONDUCTANCE UMHD/CM 410. 110.
Ci'l ( TO T AL ) MG/L ( 0.01 < 0.01
FE [T;TAL) MG/L 1.82 2.68
FLUORIDE MG/L ( 0.1 ( 0.1
GROSS ALPilA PCI/L 15. 45. 61. 56.
GROSS BETA PCI/L 3.2 1.6 3.7 1.6
IRON MG/L ( 0.03 ( 0.03
K (TOTAL) MG/L 4.0 4.1
MAGNESIUM MG/L 4.7 4.7
MANGANESE MG/L ( 0.01 ( 0.01
MG CTOTAL) Mb/L 4.7 4.8
MN [ TOTAL) MG/L 0.06 0.09
NA (TOTAL) MG/L 9.8 9.8
NITRATE MG/L 1.1 1.0
PH SU 8.4 0.4
Polf.SSIUM MG/L 3.9 3.9
R't-226 PCI/L 0.0 0.1 0.0 'O.1
CA-228 PCI/L 0.4 1.2 0.2 1.6
SD CTOTAL3 MG/L ( 0.003 ( 0.003
SODIUM MG/L 10.7 10.5
SULFATE MG/L ( 0.1 ( 0.1
TEMPERATURE C - DEGREE 10.0 10.0
TH-230 PCI/L 1.9 0.4 0.3 0.2
TOTAL SOLIDS MG/L 140. 150.
U [ TOTAL) MG/L ( O.003 ( 0.003
URANIUM MG/L ( 0.003 ( O.003
ZINC MG/L ( O.005 ( 0.005
ZN ETOTAL) MG/L 0.013 ( 0.005

MAPPER DATA TILE NAME: LKVO2aUoPGug101940

.. _ ._ _ ._ _ . . _ _ . _ , . - . . . . _ _ . . , . _ . , . . . _ _ _ . . _ . . _
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