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@ SECTION 1
B EXECUTIVE SUMMARY

" This work plan was prepared and submitted as a requirement
of the REM/FIT Zone II contract for remedial planning of
uncontrolled hazardous waste sites. Primary objectives of
the Remedial Investigation and Feasibility Study (RI/FS)
described in this work plan are:

(¢} Delineate the extent and nature of the contami-
nated groundwater in the Upper Gallup formation
north and east of the United Nuclear Corporation
(UNC) tailings ponds.

o Pelineate the extent and nature of the contami-
nated groundwater in the alluvium southwest of the
UNC tailings ponds.

o Provide data required for the identification,
screening, evaluation, and design of a remedial
program for the UNC site.

(e} Using the above data, determine the most cost-
effective remedial action for the UNC site.

(e} Develop a conceptual design of the preferred re-
medial alternative.

It is anticipated that the documents producted from this
effort could be used to support litigation.

This work plan establishes a scope of services to be per-
formed with an associated budget of $721,626 and a perfor-
mance schedule of 70 weeks.

The UNC site near Church Rock, New Mexico, is currently on
the National Priority List. In 1979, a tailings dam broke,
releasing 93 million gallons of tailings solution to the Rio
Puerco River. The dam has been repaired. After the tail-
ings dam broke, UNC dug two pits to store tailings sclution.
They also continued to use the existing north pond for evap-
oration of the solution. These three ponds were reported to
be responsible for groundwater contamination in the Upper
Gallup formation and alluvium. Private wells are drilled
into the Upper Gallup and alluvial aquifers and there is a
potential for contamination of these wells.
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Currently, CH2M HILL has received work assignments for a
Remedial Action Master Plan, and the work described in this
work plan,
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=- SECTION 2
@ INTRODUCTION

This work plan was prepared to define the scope of activ-
“ities, budget, and schedule anticipated to accomplish work
assignments within Remedial Investigation and Feasibility
Study (RI/FS) for the United Nuclear Uranium Mill Tailings
Site near Church Rock, New Mexico. The work plan includes
an overall project schedule and budget as well as detailed
estimates of the number of manhours, cost and length of time
required to complete each task. Requirements of the work
assignments and CH2M HILL's Zone II REM/FIT Management Plan
have been incorporated into this work plan along with the
results of site-specific discussions with New Mexico En-
vironmental Improvement Division (NMEID) and U.S. EPA per-
sonnel.

OBJECTIVE

Primary objectives of the remedial investigation (RI) are to
determine the nature and extent of the groundwater contami-
nation in the Upper Gallup and alluvial aquifers, to provide
data required to develop and evaluate remedial alternatives.
The feasibility study (FS) will utilize the data to identify
the most cost effective remedial alternative to be imple-
mented at the United Nuclear site and will develop a concep-
tual design of the preferred remedial alternative.

BACKGROUND

The Churchrock Uranium Mill Tailings site is located in north-

western New Mexico about 15 miles northeast of Gallup, New
Mexico, (as shown in Figure 2-1). The site covers Section
2, Township 16 North, Range 16 West, in McKinley County, New
Mexico. The uranium mill and tailings ponds are owned and
operated by United Nuclear Corporation (UNC). The mill and
tailings ponds are located in Pipeline Canyon, which trends
6 miles in a northeast to a southwest direction. The canyon
floor, ranging in elevation from 6,840 to 7,100 feet, is

surrounded by mesas that stand over 7,400 feet. The surround-

ing country is sparsely vegetated and is used as grazing
range. The land along the Pipeline Canyon stream is veg-
etated with grasses typically found in this region.

The United Nuclear mill us>:d an acid leaching process to
extract uranium from the ore. The resulting acid solutions
and tailings are being stored in the tailings ponds. The
tailings solution has been characterized by low pH and high
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levels of radionuclides, heavy metals and other dissolved
constitu -nts such as radium, uranium, thorium, arsenic,
cadmium, chromium, copper, lead, nitrate, manganese, and
nickel. Recently the tailings solution has been neutralized
by UNC.

Monitoring wells located beyond UNC's mill site boundary,
(as shown in Figure 2-2) have identified contamination in
the Upper Gallup sandstone aquifers northeast of the tail-
ings ponds. The Upper Gallup east of the tailings pond is
also reported as contaminated. Monitoring wells near the
southwest corner of the site show contamination of the
alluvial aquifer down gradient from the facility property.
The source of contamination in the sandstone and alluvial
aquifers is believed to be leakage mainly from the tailing
ponds. Table 2-1 lists groundwater contamination found in
the vicinity of the Churchrock tailings ponds.

There are about 10 private wells located within a 3-mile ra-
dius of the Churchrock tailing ponds that draw water from
the alluvium and the Gallup sandstones.

Considerable work has been done by previous investigators on
the groundwater contamination in the vicinity of the Church-
rock Uranium mill tailings. However, the extent of the con-
tamination is not fully defined, and additional compilation
and analysis is required on existing data to present it in a
more useable form. The Remedial Investigation study is de-
signed to define the extent of contamination in Zones 3 and
1 of the Upper Gallup Formation north and east of the tail-
ings ponds and in the alluvium southwest of the tailings
ponds., In addition, hydrogeologic, geologic, hydrologic,
and environmental features of the tailings pond site and its
immediate vicinity will be characterized.
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Table 2-1

Comparison of Churchrock Groundwater
Analysis with Drinking Water Standards

Substance Standard Highest Leve1(3)
(Well #)

Ra 226 + 228 5 pcis1'd) 12.6 pCi/l (TWQ 124) [10/28/80 EID]
U - (1) 8.15 pCi/l (TWQ 124) [4/23/81 UNC])
As 0.05 mg/1 ;) 3.65 mg/l (TWQ 124) [4/23/81 UNC]
Cr 0.05 mg/1 ;) 1.0 mg/l1 (TWQ 124) [4/23/81 UNC]
Se 0.01 mg/1 1) 0.35 mg/l (450A) (4/28/81 UNC])
cd 0.01 mg/1 ) 0.17 mg/l (TWQ 124) [4/23/81 UNC]
Pb 0.05 mg/1%5,  0.53 mg/l (450A) [4/28/81 UNC]
N as NO, 10.0 mg/*z) 342 mg/l (513) [1/28/82 UNC]
50, 600 mg/1l 19,124 mg/1 (TWQ 124) [4/23/81 UNC]

(1) EPA Primary Drinking Water Standards 40 CFR 141
(2) New Mexico Water Quality Control Commission Regulations
(3) As taken by !'NC and NMEID on the dates listed
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alternative remedial measure and identify the most cost ef-

fective action for the site. Alternatives to be considered
will include:

o In situ treatment of groundwater

o Neutralize tailings solution

(e} Pump, treat, and discharge groundwater

(o} Barrier well injection

o Ipstal; physical barriers to contain groundwater
migration

(o) Reduce recharge to the aquifers

o Line tailings ponds

(] Move tailings to an environmentally more accept-
able site

o Combination of above

o No action

The evaluation of alternatives will be based upon criteria
developed by EPA and NMEID,

ASSUMPTIONS

This statement of work is based upon the following assump-
tions. These assumptions have been discussed with EPA's
Remedial Site Project Officer.

[} The RI/FS is expected to be used for support in

litigation,

o The community relations plan and its implementa-~
tion will be handled by EPA with assistance from
CH2M HILL,

(s} Onsite and offsite access will be the responsi-
bility of EPA. :

(o) Limited cooperation of UNC personnel is assumed.
Required UNC data.and liaison are to be provided
by EPA,

2-6
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The Ecology and Environment, Inc., FIT team will be
utilized to perform site-related assignments where
possible.

EPA approval of other subcontractors will be ex-
pedited where possible,

All subcontractors will be available without de-
lay.

All iaboratory analyses will be done by EPA con-
tract laboratories or New Mexico State Labo-
ratories.

Laboratory turnaround will not exceed 6 weeks.

No drilling below the Upper Gallup Formation will
be required.

Prilling will be performed under Level D Health
and Safety Protection (if air bourne radiation is
measured above 10 sR/hr above background Level C
protection will be required.)



B SECTION 3
B SCOPE OF SERVICES

The following activities tasks comprise the Churchrock Ura-
‘nium Mill Tailings Remedial Investigation/Feasibility Study:

Activity l1--Project Management

Remedial Investigation (RI)

Activity 2--Investigation Support
Activity 3--Field Investigation
Activity 4--Remedial Investigation Report

Feasibility Study (FS)

Activity 5--Evaluation of Remedial Action Alternatives
Activity 6--Feasibility Study Report
Activity 7-~Conceptual Design

Activity descriptions are presented below. The schedule is
shown in Figure 3-1. The costs are summarized in Table 3-1
and are presented as to labor category in the attached de-~
tailed cost tables and OF 60.

ACTIVITY 1--PROJECT MANAGEMENT

Task 1.l1--Work Plan (Draft and Final)

The purpose of the work plan is to establish the scope,
cost, and schedule for the work assignment. The work plan
will include a description of the technical approach, sche-
dule, and budgets. The final work plan will be submitted to
EPA within 5 days of receipt of written comments. Time has
been scheduled to review and update the work plan at the
commencement of the feasibility study. Additional revision
of the scope, schedule, and/or budgets may be required dur-
ing the course of the investigation due to unanticipated
conditions or monitoring results.

Task 1.2--Project Management

This task will be performed throughout the course of the
RI/FS. 3

The site project manager will be responsible for budget and
schedule control and technical and financial reporting.
Activities to be performed in this task include:

3-1
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TABLE 3-1
PROJECT COST SUMMARY TABLE
UNITED NUCLEAR RI/FS
CHURCH ROCK, NEW MEXICO

L
W66215/EPA 67.6¥15.0

Man Total Labor Total Total Total
Task Hours Cost($) Expenses($) Subcontractor(§) Cost($)
1. Project Managemant B&Y 51,495 5,896 . 57,391
2. Investigation Support 581 29,313 5,279 5,892(E&E) 44,317
3,833
3. Fleld Investigation 2359 99,383 18,997 19,199(E&E) 450,343
312, 764
4. Remedial Investigation
Report 459 24,604 4,400 B 29,004
S. Evaluation of Alternatives 944 54,772 1,650 . 56,422
6. Feasibility Study Report 511 29,924 4,510 - 34,434
7. Conceptual Design 821 bb, 325 5,39 49,715
6,564 $333,816 $46,122 §341,688 $721,626
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Selecting, coordinating, and scheduling staff for
the work assignment

Managing the assigned work
Controlling budgets and schedules

Assisting in achieving small business, economi-
cally disadvantaged business, and labor surplus
area subcontracting goals

Monitoring subcontractors

Maintaining project quality assurance/quality con-
trol (QA/QC), document control, and health and
safety programs

Preparing monthly technical and financial reports,
activity completion reports, award fee performance
event reports, and task completion memorandums.
The contents and format of these reports will be
consistent with EPA requirements.

Project close out, including the work assignment
completion report

Task 1.3--Progress and Review Meetings

The site project manager and necessary technical staff will
attend progress and review meetings with the EPA and other
Federal, state, and local authorities. The sequence of
these meetings is shown in the schedule (Figure 3-1). In
general, the following meetings will be required:

o Work Plan: Kickoff meeting to define overall
project objectives and approach and a review meet~-
ing to discuss revisions to the draft work plan

Field Investigations: Three review/progress meet-
ings at the completion of major field tasks and
after submission of the draft remedial investiga-
tions report

Feasibility Study: Three review/progress meetings
at the completion of major feasibility planning
tasks and after submission of the draft feasibil-
ity study report
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[} Project Close Out: Meeting to arrange the com-
pletion of the project

Where possible conference telephone calls will be used to
expedite the program schedule and to reduce meeting costs.
"The actual dates and the need for these meetings will be
reviewed and updated as the project progresses.

Task 1.4--Community Relations

It is assumed that the U.S. EPA will take the lead community
relations role at the United Nuclear-Churchrock site. The
community relations duties of the RI/FS team will be limited
to providing advice or assistance to the U.S. EPA when
asked. It is anticipated that such assistance will consist
of preparing public meeting materials, project updates, and
technical summaries; preparing and publishing public no-
tices; and providing a responsiveness summary. Details on
each of these activities are provided below:

o Prepare Public Meeting Material - Slide shows and
presentation materials will be prepared for the
RI/FS.

o Prepare Project Updates -~ Project updates will be

prepared for distribution to individuals and orga~
nizations on the project mailing list. These up-
dates will be one-page self mailers that report on
past and upcoming site activities and announce
public meetings and the availability of project
products. The updates will be prepared at approx-
imately the following points in the RI/FS sched-
ule: at project startup to describe the RI/FS
activities and the overall project schedule; at
the completions of the RI; and at the completion
of the FS. The specific content and timing of
each project update will be coordinated with EPA,

o Prepare Technical Summaries =~ Brief (3-4 page)
technical summaries will be prepared for both the
RI and the FS report. They will be distributed to
the project mailing list and placed in the local

repos / v

o Prepare and Publish Public Notices =~ Public
notices and small display ads will be prepared and
published vo announce the public meetings.

3-5
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o Prepare Responsiveness Summary - During prepara-
tion of the final FS, the project team will incor-
porate comments received from the public during
the public comment period. The project team will
assist EPA in preparation of the Responsiveness
Summary. No activities will be started without
specific authorization from EPA.

ACTIVITY 2-~INVESTIGATION SUPPORT

TASK 2.1--Data Collection and Review

A description of the current site situation will be pre-

pared. Information on the site background, the nature and
extent of the problem, and previous activities from earlier
remedial actions will be collected and reviewed. Water

level data will be developed into water level contour maps
for the alluvium, and Upper Gallup (Zone 3 and 2Zone 1).
Geological cross-sections will be drawn in are.s of con-
tamination. Water quality contour maps will be drawn in
contaminated areas from existing water gqguality data for the
following constituents:

TDS o

pH Th
NO3—N Pb

A site-specific statement of purpose for the proposed reme-
dial response will be developed based on prior results and
consultation with the EPA and NMEID,

New information generated by this investigation will be ap-
pended to the monthly technical progress reports.

Task 2.2--Site Health and Safety Assessment

The objective of the site health and safety assessment is to
identify any onsite areas where exposure to potentially haz-
ardous substances in the water, air, or soil may be a prob-
lem. Such information will be used in protecting local res-
idents and onsite investigators and workers with adequate
warnings and safeguards. The plan will include information
to alert onsite personnel to physical hazards likely to be
encountered on the site. A Site Health and Safety Plan will
be prepared and updated as needed to reflect unanticipated
changes in the hazards or operating conditions encountered
at the project site. The plan will be consistent with the
work to be performed and will comply with:

3-6
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o EPA Occupational Health and Safety Manual
o Section III(c) (6) of CERCLA
(¢} EPA Order 1440.1--Respiratory Protection

o EPA Order 1440.3--Health and Safety Requirements
for Employees Engaged in Field Activities

(s} EPA Interim Standard Operating Safety Procedures
and other EPA guidance

o New Mexico state codes

(6} Site conditions

Task 2.3--Site Visit

An initial site visit will be conducted by project team mem-
bers to gather first-hand information on site features,
access routes, potential site boundaries, potential treat-
ment system sites, and site safety requirements. Team mem-
bers will also meet with appropriate local agencies includ-
ing the Navajo Tribe and the U.S. Bureau of Indian Affairs
to establish contacts for later work.

Task 2.4--Subcontractor Procurement

The objective of this task is to prepare and submit contrac-
tor procurement documents and secure services of subcontrac-
tor(s) to conduct onsite remedial investigation activities.
This task includes the following items:

(o) Prepare subcontractor procurement documents (spec~-
ifications and bidding forms)

o Identify subcontractors and send out documents for
bids

o Receive bids and select subcontractors

[} Submit selection to EPA for approval

o Issue subcontract(s)

3-7
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Work to be subcontracted includes:

o Hydrogeologic studies (including drilling,
sampling, hydraulic testing and groundwater water
guality analysis

0 Surveying and mapping, as necessary

0 Geophysical surveys for determining geologic con-
ditions and contaminant plume boundaries in the
groundwater

Task 2.5--Quality Assurance Project Plan (QAPP)

The objective of this task is to develop a QAPP plan for the
sampling, analysis, and data acquisition of the remedial

investigation tasks, The plan will satisfy EPA protocols
and will adhere to the requirements of EPA's Contract Labo-
ratory Program. Strict chain-of-custody procedures will be
followed.

Included in this subtask budget is time to perform quality
assurance reviews for the proposed project technical memo-
randums and reports.

ACTIVITY 3-~FIELD INVESTIGATION

Task 3.1--Topographic/Geologic Mapping

The purpose of this ask is to provide an accurate base map
of the site topogr: hic and curface geologic conditions.
UNC has aerial photographs, topographic and geologic maps of
the site. It is assumed for budgeting purposes that these
items can be made available and are adequate. Existing maps
will be used where possible and updated in the field at spe-
cific locations where data gips exist. However, if the maps
are inadequate or unavailable additional aerial photography
and mapping would be required.

Land ownership and control will also be determined and in-
dicated on the base map.

Task 3.2--Ceophysical Survey

A geophysical survey will be performed at the site prior to
installation of additional wells. Purpose of the survey is
to determine through resistivity (R) techniques the contami-
nant plume outlines, structural features (monoclinal linea-
ments), and bedrock formation attitudes/continuity, to help
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in locating new monitoring wells and to define migration
flow patterns. Survey lines will primarily be run perpen-
dicular to the projected groundwater plume flow direction.
Results of the survey will be correlated with existing test
hole data. Approximately 30 lines covering approximately
23,000 lineal feet are proposed and shown in Figure 3-2.
The final location of the lines will be selected in the
field to avoid interference by any surface or buried utility
lines, fences, debris or pipe lines. A technical memorandum
discussing tke results of the geophysical survey will be
prepared as the completion of this task.

The electrical resistivity dipole-dipole array is recommend-
ed as the most promising survey technigque for the site.
Numerical model interpretation of these data, should delin-
eate low resistivity contaminated zones in surrounding high-
er resistivity effluents and alluvial materials. These
responses are expec:ed to be similar to the type of response
obtained at other rfites where s -~cessfully used.

Task 3.3--hydrogeologic Study

The objective of this task is to further evaluate and con-

firm the hydrogeclogic conditions of the site area. The
existing data base will be supplemented by new information
provided by the additional studies proposed in this work
plan. Specific items to be determined include:

Attitude and continuity of the bedrock formations
at the site (Dilco Coal Member, Upper Gallup,
(Zones 3 and 1) Mancos Shale and Torrivio Members)
to assist in determining agquifer and confining bed
characteristics.

Location and characteristics of key monoclinal
structural features including definition of local
fracture zones.

Site characteristics that could inhibit contami-
nant migration and contaminant removal by pumping.

Provide additional hydraulic data to further

delineate the horizontal and vertical extent of
groundwater contamination across the site.
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Provide aquifer test data needed to determine the
potential for any off site contaminant plume mi-
gration and contaminant removal by pumping.

Establish a groundwater monitoring (sampling and
chemical analysis! p-ogram to define the existing
groundwater contaminant areas and to detect future
movement of the plume(s).

Nearly 300 test holes, monitoring wells, test wells or
leachate collection wells have been installed at the site
during past studies.

Recommendations for the proposed number, location, depth and
type of new wells are based on a review of available data,
evaluation of site conditions, and discussions with NMEID
and EPA. Information from these wells is required to more
fully understand subsurface flow conditions and the poten-
tial for both on and off site migration of contaminants.

Subtask 3.3.1 - Monitor Well Drilling

A total of 28 additional 10~ to 12-inch-diameter wells with
6-inch-diameter screened casing are recommended at the site
located as shown on Figure 3-3,

Area A Nine monitor/test wells, eight in Zone 3
(Section 36) and one in Zone 1 of the Upper Gallup

Area C Eight monitor/test wells, six in Zone 1
(Section and two in Zone 3 of the Upper Gallup

Area B Five monitor/test wells, three in the
(Section 2 alluvium along Pipeline Canyon and two
in the Upper Gallup

Area D Six monitor/test wells in the alluvium
(Sections 3 & 10) in lower Pipeline Canyon

Exact locations of the wells will be selected utilizing re-
sults from the recommended surface geophysicai studies and
data from priox drilling and testing. Technical specifi-
cations and contract documents will be prepared for the
drilling and well installation and design. The basic moni-
tor/test well design is shown on Figure 3-4,.

SLSUPER/ 24




-

TIONRIEW -

- e e B e LoD e S M BT

4

< N
¥ { 5, >
L § 4

NAVAJO RESERYATION

——tl . .
ke

“ "
n) A
& e

ol
-

S

Scele "= 1280

Q¢

A

\\

A~ .
—

.
PR

" Rivers

Figure 3-8

Proposed Test
Well Leoation
l!v
UPPER QALLUP-ZONE
UPPER GALLUP-ZONE 3

ALLUVIUM

PROJECTED CONTAMINATED
GROUNDWATER PLUME (ZO0NE B)

PROPOSED TEST AND MONITORING
WEBLL LOCATIONS
UNC. CHURCH ROCK, NEW MEXICO




LOCKING STEEL CAP

PROTECTIVE
STEEL CASING

REMOVABLE PVC CAP
CEMENT PLUG l

/-MW SURFACE

CEMENT OR BENTONITE GROUT

6" SCH. 40 PVC CASNG
THREADED COUPLING

SEAL

B GRADED GRAVEL PACK/
o — P P/ FORMATION STABILIZER
el

0 o= °|_———— 4* 8CH. 40 PVC
0 5/.' MANUFACTURED
x ) " WELL SCREEN

A 4

p

o0 o' L 4" BLANK PVC CASING

5 FEET 25 TO 80 FEET AS REQUIRED 2’
- T T S

Figure 3-4
TYPICAL MONITORING |/
WELL DESIGN




|
i
l

The wells in Areas A, B, C, and D will be used to extend the
study area in order to determine the extent of off site con-
taminant migration and to evaluate bedrock aquifer condi-
tions.

‘The following general procedures will be used when install-

ing all test wells at the site.

Well Drilling and Construction

The wells will be drilled under CH2M HILL supervision by a
licensed contractor with a rotary drill rig using an
approved drilling fluid. All drilling eguipment, pipe and
materials will be decontaminated between each hole, as nec~
essary.

The total depths of the wells will be identified prior to
drilling, from lithologic and geophysical logs of nearby
wells and from surface geophysical survey results. In addi-
tion, a lithologic log will be made for each new well. To
more precisely identify the well target formation, bore hole
geophysical logs (self potential (SP), neutron porosity,
gamma, and resistivity) will be taken immediately after
drilling of each well,

The wells will be drilled a minimum of 5 feet below the tar-
get formation allowing pump placement below the target for-
mation and creating the maximum drawdown possible.

During drilling, any variations in speed and circulation
loss will be monitored. Variations of these factor could
indicate the presence of high flow zones such as fractured
areas or high permeability formation. If structural fea-
tures are encountered during drilling, pre-casing develop-
ment may have to be performed on the well.

Once the target formation and total depth has been iden-
tified, the casing and screen will be installed in the well
in accordance with approved specifications as modified by
field conditions. A blank section of 6~inch diameter PVC
casing, with a cap on the bottom, will be installed from the
bottom of the target formation to the bottom of the well to
facilitate maximum drawdown of the well and provide a zone
for sediment capture. PVC well screen (6~inch diameter)
will be placed on top of the blank section and extend to the

3-14
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top of the target formation thus allowing the screen to
fully penetrate the aquifer. A screen aperture size 0,005
to 0.10 inches is proposed which should retain 95-~100 per~
cent of the formation stabilizer (well rounded clean fine

-gravel) and still maintain satisfactory strength. A center-

ing guide will be used when placing the screened section of
the well to insure that the screen is placed in the center
of the borehole. Formation stabilizer will be installed
around the well screen to stabilize the hole from sluffing
and to prevent sand within the aquifer from entering the
well,

S8ix inch diameter Schedule 40 PVC blank casing will be in-
stalled on top of the screen to a point about 2 feet above
the ground surface.

Drilling fluid will be removed from the inside of the well
and annulus after allowing the screen and casirg to set.
This will be accomplished by lowering the drill stem into
the well, sealing the top of the well and pumping clear wa-
ter through the drill stem into the well. The clear water
will force the drilling fiuid in the well to move out
through the screen and up through the annulus, Circulation
will be stopped and final well construction completed once
the discharge water becomes clear.

A forma.‘on stabilizer (gravel pack) will be installed in
the annulus around the well casing and screen from the bot~-
tom of the well to the top of the aquifer. A bentonite seal
will then be placed on top of the stabilizer around the
blank asing annulus using bentonite pellets. A beton-
ite/cement grout will then be placed in the annulus by the
use of a grout "tremie" pipe and surface pump. A grout pipe
and surface pump are used to ensure that a dilution of the
grout to water ratio does not occur as the grout is placed
in the annulus. After the cement/grout has hardened a pro-
tective concrete plug will then be installed around the
casing annulus gt the surface and extending a minimum of two
feet down the 11. A steel pipe with a protective locking
cap will be installed in the cement plug around the PVC pip-
ing.

For alluvial wells, soil samples will be collected at 5-foot
intervals or at major changes of strata. Samples will be
collected using a split spoon sampler or other appropriate
sampling techniques. These samples will be used to define
physical properties of the alluvium. Drilling will extend a
minimum of 5 feet into bedrock. :
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Well Development and Stabilization

Several techniques may have to be used in the development of
the test wells. Based on techniques employed by drillers on
previous work in the wvicinity, it is estimated that air
lifting from 1.0 to 4.0 hours with an air compressor and
eductor pipe may be required followed by bailing and surging
for approximately another hour. If the combination of these
techniques are not totally satisfactory then the well should
be air jetted over the entire screen length with an appro-
priate variable velocity jetting tool. After air jetting,
the well should be bailed/surged again for approximately
30 minutes or until clear.

After developing the wells, they should be allowed to stabi-
lize for a minimum of 10 days. Periodic water level mea-
surements should be taken during this time to assure static
water levels have been reached.

All drilling fluid and cuttings will be contained and dis-
posed of in an appropriate manner,

Using the proposed well locations shown in Figure 3-3 and
geological cross-sections supplied by NMEID, the drill hole
footage was estimated for the drilling program for both the
alluvium and bedrock. The bedrock drilling and casing costs
were estimated at $50/per foot for the projected 3400 feet
of bedrock wells. The alluvium drilling and casing costs
were estimated at $35/per foot for the projected 950 feet of
alluvial wells. Additional costs were included for well
screens, mobilization, per diem, expenses, drilling super-
vision and sanpling.

A technical memorandum describing well designs, and instal-
lations will be prepared after well installations. Included
will be all driller's logs, formation sample field analyses,
available water quality analyses, peizometric surfaces,
ground surface elevations, and geologic cross-sections.
Included in the memorandum will be maps indicating the water
level in the Upper Gallup (Zone 3 and 1) Formations as in-
dicated from existing data as well as data developed from
the RI.

Subtask 3.3.2 - Aquifer Testing
Three long~term aquifer tests are recommended and will be

run continuously until sufficient data have been obtained to
adequately define the drawdown relationships and the trans-
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missivity and storitivity coefficients of both alluvial and
bedrock systems, Duration of the tests will vary according
to aquifer conditions but are planned for 30 days to estab-
lish the recharge and barrier conditions.

Slug injection and/or falling head permeability tests in
selected monitoring wells where agquifers are only partially
saturated may alsc be required. These tests would establish
additional aquifer characteristics as to hydraulic conduc-
tivity where pumping tests are not possible.

It is planned to use automatic water level recorders on the
pumping well and select monitor wells to measure water level
fluctuation and drawdown during pumping and recovery. Tech-
nical representatives will be present to begin testing and
recovery and to periodically check the system during pump-
ing.

At the conclusion of the aquifer testing program, a techni=-
cal memorandum will be written and submitted to EPA for
review, This memorandum will include measured aquifer char-
acteristics and descriptions of recharge and barrier con-
ditions,

Task 3.4--Groundwater Sampling and Analysis Program

Following installation, development, and stabilization of
the monitoring and test wells, a groundwater sampling and
analysis program of all new and some existing wells will be
conducted. The objective of the program will be to verify
and update the results obtained in previous studies, and to
expand the area covered by past studies. These data will be
used to further evaluate water quality conditions and to
plan further remedial investigation activities or to select
alternative remedial actions.

One groundwater sample suite will be collected from each
selected new and existing well, Three suites of samples
will be taken throughout the RI period. The elevation of
the groundwater surface in each well will be recorded at the
time of sample collection,

Samples will be analyzed for the appropriate parameters as
listed in Table 3-2. The test results will assist in de-
termining the level of existing contamination and the nature
of remedial action necessary. For cost estimating purposes,
it has been assumed that approximately 120 groundwater sam-
ples will be taken during the RI/FS.
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Table 3:2

Groundwater Sample Analysis

Al
X
Ba
Co
Fe

N3
i
Temp.
Cond.

pH

SLSUPER/27

This list of parameters conforms to analysis
performed during previous studies and as required

by NMEID.

The list should be refined after evaluation
of the first set of analytical results. Likewise,
the sampling frequency should be either increased

or decreased, according to data results.




l

All sampling and testing will conform to guidelines in the
User's Guide to the U, s. EPA Contract Laboratory Program
(CLP), prepared by the Sample Management Office of CLP and
published in August 1582,

To ensure that a representative sample is obtained, samples
will not be taken until sufficient pumping has been per-
formed to reach stabilized conditions for pH, temperature

and conductivity in the pump discharge or a predetermined
amount of purging has been conducted to reach equilibrium,
Following the pre~sample well pumping, the pH, temperature,
and specific conductance will be determined for the ground~
water sample in the field.

At the conclusion of the sampling and analysis program, a
technical memorandum will be Prepared presenting the test
results anud evaluating the extent of contamination.

Task 3.5--Surface Hydrelogy

The objectives of this task are to 1) determine the flow and
water quality of the Pipeline Canyon stream, 2) estimate the
recharge to the Upper Gallup aquifer by the Pipeline Canyon
stream and the tailings ponds, and 3) determine the present
tailings pond solution and sediment composition, Existing
data will be reviewed to develop a historical basis for com-
parison with data obtained during the RI activity,

Historically, the Pipeline Canyon stream has been ephemeral,
but the continuous discharge of uranium mine water into the
stream has altered its flow. Consequently, the discharge
rates and water quality of the mine waters give a yood esti-
mate of the Pipeline Canyon stream except during storms,

If an accurate measurement of stream recharge to the ground-
water is to be determined, an estimate of groundwater flow
in the Pipeline Canyon alluvium and measurement of the
stream flow must be made. The groundwater flow estimates
can be made with piezometric measurements in alluvial wells,
alluvial cross-sections and groundwater velocity measure-
ment. The stream bed and alluvium recharged by the stream
are located over recharge areas of both Zone 3 and Zone 1 of
the Upper Gallup in the vicinity of the tailings ponds,
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recharge to each zone. To determine the location of these
flow measurements. a bedrock profile will be constructed
along the stream from existing data,

existing drill logs and bore hole geophysical logs, and sur-
face geophysical studies,

Surface measurement methods can be used to estimate the
seepage rate of the tailings ponds. A water balance calcu-
lation can be made for each pond using measurements of all
inflow and outflow. Net eévaporation can be measured using a
U. 5. Weather Bureau Pan situated at the ponds with tail=-
ings liquid as the evaporative fluid,. Precipitation can be
measured using a rain gauge. A 24-hour, or longer as re-
quired, period is planned for each seepage measurement.

Substantial pumbers of water quality samples have been taken
from the tailings ponds and the Pipeline Canyon stream; con-
sequently, the present condition of the surface water qual-
ity is well defined. During the RI, it is planned that the
water quality will be based on the existing UNC/NMEID test~-
ing program, supplemented by a few new sample locations,
Mill tailings composition will be based on mill data and
existing samples.

Task 3,.6--Evaluate Tailings Pond Studies

The Churchrock uranium mill tailings dams have been studied
in detail pParticularly, since the break of the south tail-
ings dam in 1979,

toxic elements in the tailings solids and solution. Aspects
to be addressed include impacts from floods (especially
since the ponds appear to be located within the 100 year
flood plain boundary), seismic events, contamination of
groundwater and surface waters, wind blown dust, etc.
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and the Site Specifje data are developed during the Remedial



Investigation, it will be possible to revise the United
Nuclear Feasibility Study Work Plan and make it more
detailed and site specific.

-Task 5.2--Develop Remedial Screening Criteria/Alternatives

Potential remedial actions, which reduce the threat caused
by the United Nuclear site, will be compiled. This 1list
will be developed through brainstorming techniques where key
project members including EPA and NMEID personnel collec-
tively select alternatives and discuss preliminary eval-
uation criteria.

Under the direction of EPA, screening criteria will be pre-
pared to assess the remedial action alternatives. The fac-
tors addressed in developing the screening criteria include:

(e} Economic. ‘The capital, operational and mainte-
nance costs shall be estimated and a present worth
value determined to define significant cost dif-
ferences.

o Environmental Effects. The adverse impacts of the
alternatives, the adequacy of source control, and
the acceptable mitigation of danger to public
health and welfare and the environment shall be
identified.

o Engineering. The alternative must be technically
easible i1n light of site location and conditions,
must be applicable to the project needs, and must

be a reliable method of solving the problem,

These preliminary remedial actions form the basis for subse-
guent feasibility study activities. During the evaluation
as more information becomes available the project team may
include other remedial action alternatives. The no-action
alternative is included in the evaluation as a baseline to
compare alternatives and may be a viable alternative, if the
benefits of the remedy achieved outweighs the cost.
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Task 5.3-—Screen Alternatives

will be used t

ing factours,
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Task 5.5—-Technolog¥ Assessment
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this site, a “hn i B nt of treatment options wi]]
be conducted.

OCumenting the results of a lit-

Ogy assessment and Presenting the
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nologies, * Or more technologies may be identifjed for
further evaluation, Prior to initiating any additional
studies, Epa must concur.
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Task 5.6~-Refine Alternatives

Based on all the available data, the remaining alternative
remedial actions will be refined and more fully developed.
A detailed written description of each alternative, basic
component diagrams for each alternative to be considered,
major equipment needs and utility requirements, conceptual
site layout drawings, and preliminary implementation sche-
dule will be made. A report will be prepared to be includ-
ed in the draft feasibility study.

Task 5.7-~-Economic Assessment

Construction, operation and maintenance costs will be es-
timated for each remedial action alternative. The compara-
tive cost impacts of health and safety requirements will be
included in the cost estimates. The cost estimates prepared
for this task will be comparative level estimates that re-
flect cost differences between alternatives, but may not
necessarily represent the actual cost of the alternatives.

A technical memorandum will be prepared presenting the
results of the cost estimates. This memorandum will be
included as a section in the draft feasibility study.

Task 5.8--Environmental Effects

The remedial action alternatives will be evaluated based on
the environmental screening criteria developed. The compar-
ative assessment will determine:

o The adverse environmental impacts of the alterna-
tives including potential risks to the public dur-
ing construction and operation;

The effectiveness of adverse impact mitigation
measures;

The adequacy of source control measures;

The effectiveness of offsite control measures ir
mitigating the danger or threat of danger to the
public or the environment;

Endangerment Assessment of the "no action" alter-
native.
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A technical memorandum will be prepared presenting the
results of this assessment. This memorandum will be in-
cluded as a section in the draft feasibility study.

~Task 5.9--Engineering Assessment

The engineering aspects of the alternatives will be assessed
on the basis of acceptable engineering practices. The spe-
cific factors to be evaluated include:

o Reliability

© Established technology

(o) Suitability to control the problem

o Risks to construction and operational personnel's
health and safety

o Constructability and operability in light of site
conditions

(&) Maintainability and sensitivity to offsite upset

o Offsite transportation and disposal capacity re-
guirements

o Time needed for capital implementation

A technical memorandum will be prepared summarizing the
results. This memorandum will be included as a section in
the draft feasibility study.

Task 5.10-~Rank Alternatives

During this task, the assessments prepared in the prior
three tasks will be gquantified and the results will be
compiled. The overall rankings will reflect the sum of all
three categories. This ranking will be based on professional
judgement and will reflect EPA and NMEID inputs. A tech-
nical memorandum will be prepared summarizing the compara-
tive rankings and documenting the ranking procedure.
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ACTIVITY 6--FEASIBILITY REPORT

Task 6.1--Preparation of Draft Report

“A draft report on all data developed during Activity 5 will
be prepared. It will document the alternative remedial
actions and their assessment process. This report will be
submitted to EPA and NMEID for review. The report will rec-
ommend one alternative or a combination of alternatives for
consideration in conceptual design.

Task 6.2--Community/Public Meetings

A community/public meeting shall be held following a review
of the draft report by EPA and NMEID personnel. The purpose
of this meeting will be to inform concerned citizens of the
findings of the RI/FS activities and to obtain their com-
ments and reactions CH2M HILL will be present to answer
technical questiors. A four to six week period will be al-
lowed for writte' public comment. These comments and their
responses will e included in the Final Feasibility Study
Report.

Task 6.3--Preparation of Final Feasibility Study Report

Following the receipt of agency and public review comments
and EPA approval of the recommended remedial action(s), a
final report will be prepared and submitted to EPA. The
final report will include a chapter detailing the final con-
ceptual design as described in Tasks 7.1, 7.2, and 7.3.

ACTIVITY 7--CONCEPTUAL DESIGN

Following receipt of agency approval of the recommended re-
medial action(s), the conceptual design will commence. The
conceptual design activity will be the mechanism by which
the selected remedial alternative(s) are designed for imple-
mentation. The following scope of work addresses the con-
ceptual design requirements, provides additional data that
may be needed to prepare a design consistent with the objec-
tives of the proposed remedial actions, and is intended to
be sufficient to allow preparation of a budget level cost
estimate.
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The work required to complete the conceptual design depends
on the complexity of the solution. For example, a well
field and treatment facility conceptual design will require
more effort than a slurry containment wall. Budgets pre-
_sented in this work plan include a 2-man-month allowance to
complete the conceptual design of one alternative. This
allowance will be reviewed and updated, if necessary, as
additional data become available.

Task 7.l~--Preparation of Conceptual Design Elements

The following conceptual design elements will be developed
as required for the remedial actions selected:

o A conceptual plan view drawing of the overall
site, showing general locations for project
actions and facilities,

o Conceptual layouts (plan and cross sectional views
where required) for the individual facilities,
other items to be installed, or actions to be im-

plemented

o Conceptual design criteria and rationale

(6] Process flow sheets, including chemical consump-
tion estimates and a description of the process

o Operational description of process units or other
facilities

(e} Estimate of gquantities of material to be excavated
and moved

(<} Description of well design and completion proce-
dures

o Utility requirements and rationale

[} Evaluation of potential c-nstruction problems,
associated risks, and the pruposed solutions

o Right-of-way requirements

3-27

SLSUPER/ 24 i



]

Task 7.2--

Description of technical requirements for environ-
mental mitigation measures

Additional engineering data required to proceed
with design

Construction permit requirements

Temporary hazardous material storage and disposal
requirements and rationale

Offsite disposal procedures, including transporta-
tion and vehicle constraints, and final disposal
and treatment facility options

Closure and long-term monitoring requirements and
rationale

Performance standards to define what levels of
cleanup will be required to complete the remedial
action

Data and document control requirements

Prepare an order of magnitude cost estimate
(+50%-30%)

Prepare a project schedule

Preparation of Draft Report

A draft re
review.

Task 7.3~

port summarizing conceptual design data and infor-

mation shall be prepared and submitted to EPA and NMEID for

Preparation of Final Conceptual Design

The draft

chapter in

SLSUPER/24

report shall be finalized based upon EPA and NMEID

review comments., This material will then be inc}uded as a

the Final Feasibility Report.
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PROJECT DELIVERABLES

Draft Work Plan
Final Work Plan
Site Health & Safety Plan
Quality Assurance Project Plan
Geophysical Study Technical Memorandum
Well Drilling Technical Memorandum
Aquifer Testing Technical Memorandum
Groundwater Quality Technical Memoradum
Draft Remedial Investigation Report
Final Remedial Investigation Report
Remedial Alternatives Screening Technical
Memorandum
Environmental Assessment Technical Memorandum
Engineering Assessment Technical Memorandum
Economic Assessment Technical Memorandum
Remedial Alternatives Ranking Technical
Memorandum
Draft Feasibility Study Report
Final Feasibility Study Report
Draft Conceptual Design Report
Final Conceptual Design Report
(part of Final Feasibility Study Report)
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Anticipated
Issue Date

10/31/83
3/09/84
3/09/84
4/11/84
6/04/84
6/18/84
8/18/84
8/30/84
9/28/84

10/31/84

11/23/84
1/18/85
1/21/85
1/24/85

2/01/85
2/15/85
6/14/85
5/10/85
6/14/85
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BUDGET FOR ACTIVITY, PROJECT MANAGEMENT

Remedial Investigatior /Feasibility Study

United Nu-:lear
Churchrock, New Mexico

W66215.00 EPA WA€7.6L15.0
1. LABOR COST
EPA LABOR Task (hrs/$) Total Direct
Category P Sl s dada A
P4 111/2736 291/7290 170/4264 20/502 $592/14,799
P3 » » - “ -
P2 - - - 82/1222 82/1222
Pl # . g . -
T2 y ” - » .
T1 23 4 - 20/179 20/179
0 50/419 72/613 24/204 13/112 159/1348
889/17,868
Labor Overhead (41%) /1,326
Gﬁhm (121%) 21,620
Profit (10%) 4,681
Total Labor Cost ——— %1 495
2. EXPENSES
Estimeted Total Fxpense
Item Cost Profit Expenses
'u-anwtaﬁm $3,500 $350 $3,850
Subsistence 490 49 539
Other Direct Costs 1,370 137 1,507
Subcontractors 4y
-5—5,8‘1'6
e LABOR COST PLUS EXPENSES FOR ACTIVITY 1
P ————————
$57,391

*Time Period For Labor Rates:
l-] 1984
1.2 (2/3) 1984 (1/3) 1985
1-3 (2/3) 1984 (1/3) 1985
1-4 (2/3) 1984 (1/3) 1985
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BUDGET FOR ACTIVITY, INVESTIGATION SUPPORT

Remedial Investigation/Feasibility Study
United Nuclear
Churchrock, New Mexico

W66215.00 EPA WA67.6L15.0

LABOR COS

EPA LABOR Task (hrs/$) Total Direct
Categorx =1 2 ?i* 2 - 2-F Labor

P4
P3

P2

T2
i
0

581/10,171
4,170
12,307
2,665

Labor Overhead (41%)
G & A Expense (121%)
Profit (10%)

Total Labor Cost 29,313
EXPENSES

Estimated Total Expense
Item Cost Expenses

Transportation
Subsistence

Other Direct Costs
Subcontractoreg (H & P)
(E & E)

LABOR COST PLUS EXPENSES FOR ACTIVITY

*Time Period For Labor Rates:
2«1 1984
2«2 1984
- 1984
o 1984
- 1984
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1. LABOR COST

EPA LABOR
Clt.gO! Y

P4
P3
P2
Pl
T2
T1

0

2. EXPENSES

BUDGET FOR ACTIVITY, FIELD INVESTIGATION

Remedial Investigation/Feasibility Study
United Nuclear
Churchrock, New Mexico

W66215.00 EPA WA67.6L15.0
Task (hrs/$) ,
3=1 3-2 I=3 3=-q
21/%5158 42/1035 722/1778% 56/1380
- 16/234 508/7437 418/6120
- 38/333 3/70 434/140
- 24/201 16/134 16/134

Labor Overhead (41%)
G & A Expense (121%)
Profit (10%)

i s RtAl Lot Cobt. . .

Estimated
Item Cost Profit
Transportation $ 3,000 $ 300
Subsistence 5,280 528
Other Direct Costs 500 50
Subcontractors (KOOgle,POUlQ)l,OOO 50
(Geophysical) 33,000 1,650
(Logging) 15,200 760
(Drilling) 226,375 11,319
(Pumping) 20,295 1,015
(Surveying) 2,000 100
SUB TOTAL
*Time Period For Labor Rates:
31 1984
3.2 1984
3-3.1 1984
3=3.2 1984
SUPER3/10
L

Total Direct
Labor

Total Expense
Expenses

$§ 3,300
5,808
550
1,050
34,650

15,900
237,694
21,310
2,100

$322,422



BUDGET FOR ACTIVITY, FIELD INVESTIGATION (Con.)

Remedial Investigation/Feasibility Study
United Nuclear
Churchrock, New Mexico

W66215.00 EPA WA67.6L15.0

LABOR COST

EPA LABOR , ___Tas§ (hrs/$) Total Direct
Category 9 =9 . Labor

Labor Overhead (41%)
G & A Expense (121%)
Profit (10%)

Total Labor Cost

EXPENSES

Estimated Total Expense
Item Cost Profit § Exgeqéps o

S
S

Transportation
Subsistence
Other Direct Costs

Subcontractors (E&E FIT)
(Subtotal first sheet)

1
¢
5

LABOR COST PLUS EXPENSES FOR ACTIVITY

*Time Period For Labor Rates:

1984
1984
1984
1984

SUPER3/10




BUDGET FOR ACTIVITY, REMEDIAL INVESTIGATION REPORT

Remedial Investigation/Feasibility Study
United Nuclear
Churchrock, New Mexico

W66215.00 EPA WA67.6L15.0
3 LABOR COST
EPA LABOR Task (hrs/$) V lotal Direct
Category 4-T 4-2 Labor
P4 229/5645 42/1035 271/6680
P3 ¥ i -
P2 40/586 - 40/586
Pl e e i
T2 » - »
T1 60,525 24/210 84/735
0 40/335 24/201 64/536
459/8537
Labor Overhead (41%) 31500
G & A Expense (121%) 10,330
Profit (10%) 2237
s i e o it . Total Iabor Cast .__ : 24,604
- R EXPENSES
Estimated Total Expense
Item Cost Profit Expenses
Transportation
Subsistence
Other Direct Costs 4,000 400 $4,400
Subcontractors
$4,400

3. LABOR COST PLUS EXPENSES FOR ACTIVITY 1

$29,004

*T:me Period For Labor Rates:

4.3 1984
4.2 1984
SUPER3/10




BUDGET FOR ACTIVITY, EVALUATION OF REMEDIAL
ACTION ALTERNATIVES

Remedial Investigation/Feasibility Study

United Nuclear
Churchrock, New Mexico

W66215.00 EPA WA67.6L15.0

1. LABOR COST
FPA LABOR Task (hrs/$) ) 2l Total Direct
Category o=d 5-2 ok =8 Labor

P4 24/592 68/1676 46/1134 25/616

P3 12/212 8/142

P2 16/234 8/117

Pl

T2

Tl

o 3/25 4/33 8/67 2/17

Labor Overhead (41%)
G & A Expense (121%)
Profit (10%)

Totzal Labor Cost

2. EXPENSES

Estimated
Item Cost Profit
Transportation
Subsistence
Other Direct Costs100,200,100/5400 40
Subcontractors

3. LABOR COST PLUS EXPENSES FOR ACTIVITY 1

*Time Period For Labor Rates:

5.1 1984
$.3 1984
@ 1984
5.4 1984
SUPER3710

Total Expense
Expenses

$440

$440




BUDGET FOR ACTIVITY, EVALUATION OF REMEDIAL
ACTION ALTERNATIVES (CON)

Remed.ial Investigation/Feasibility Study

United Nuclear

Churchrock, New Mexico

W66215,00 EPA WA67.6L15.0

- LABOR COST
EPA LABOR Task (hrs/$) Total Direct
Category 5=5 o i Labor

P4 30/740 81/1997 69/1790

P3 8/142 16/298

P2 52/761 40/616

Pl

T2 72/842

- 8/70

0 8/67 20/167 6/53

Labor Overhead (41%)
G & A Expense (121%)
Profit (10%)
A U R e Total Labor Cost

2. EXPENSES

Estimated
Item Cost
Transportation
Subsistence
Other Direct Costs 200,209,100/ $500
Subcontractors

3. LABOR COST PLUS EXPENSES FOR ACTIVITY 1

*Time Period For Labor Rates:

$-5 1984

5«6 1984

5«7 1984
SUPER3/10

Profit

50

Total Expense
Expenses

$550




BUDGET FOR ACTIVITY, EVALUATION OF REMEDIAL
ACTION ALTERNATIVES (CON)

Remedial Investigation/Feasibility Study
United Nuclear
Churchrock, New Mexico

W66215.00 EPA WA67.6L15.0
Re LABOR COST
EPA LABOR Task (hrs/$) At s s el S A Total Direct
Category >-8 5-9 5-10 Labor
P4 78/2023 48/1245 46/1193 $15/13,0086
P3 52/969 96/ 1,763
P2 38/586 24/370 178/2684
Pl
T2 72/842
T1 8/70
0 8/70 8/70 8/70 75/640
944/19,005
Labor Overhead (41%) 7,792
G & A Expense (121%) 22,996
Profit (10%) 4,979

£ AR A AN O b DL it Total Labor Cost . i e L

2. EXPENSES

Estimated Total Expense
Item Cost Profit Expenses
Transportation
Subsistence
Other Direct Costs 00,200,200/ $600 60 $ 660
Subcontractors 550
440
1,650

3. LABOR COST PLUS EXPENSES FOR ACTIVITY 1

$56,422

*Time Period For Labor Rates:

5-8 1985
5-9 1985
} 5-10 1985

[ SUPER3/10



BUDGET FOR ACTIVITY, FEASIBILITY STUDY REPORT

Remedial Investigation/Feasibility Study
United Nuclear
Churchrock, New Mexico

W66215.00 EPA WA67.6L15.0
1. LABOR COST
EPA LABOR Task (hrs/$) R Total Direct _
Category 6=1 6-2 o= Labor
P4 178/4617 39/1012 84/2179 301/7808
P3 40/745 40/745
P2 48/740 48/740
Pl
T2
T1 24/221 16/147 40/368
0 30/264 28/247 24/211 82/722
$11/10,383
Labor Overhead (41%) 4,257
G & A Expense (121%) 12,563
Profit (10%) 2.730
b e e TR Total Labor Cost L $29,924
8 EXPENSES
Estimated Total Expense
Item Cost Profit Expenses
Transportation $500 50 550
Subsistence 100 10 110
Subcontractors
$4,510

3. LABOR COST PLUS EXPENSES FOR ACTIVITY 1

$34,434

*Time Period For Labor Rates:
1985

6.1

6.2 1985
i 6.3 1985
|
E SUPER3/10




BUDGET FOR ACTIVITY, CONCEPTUAL DESIGN

Remedial Investigation/Feasibility Study
United Nuclear
Churchrock, New Mexico

W66215.00 EPA WA67.6L15.0
- LABOR COST
EPA LABOR Task (hrs/$) 40 iy QRS S Total Direct
Category =3 7-2 ™3 Labor
P4 190/4928 112/2905 72/1868 374/9701
P3 25/466 24/466
P2 154/2373 40/616 24/37¢L 218/3359
Pl
T2
T1 80/736 40/368 24/221 144/1325
0 12/106 24/211 24/211 60/529
821/15,380
Labor Overhead (41%) 6,306
G & A Expense (121%) 18,610
Profit (10%) 4,030
al s e DOERL LD . OORE . - - momers e e el , 328
2. EXPENSES
Estimated Total Expense
Item Cost Profit Expenses
Transportation
Subsistence
Other Direct Costs1400,1000,2500/ $4,900 490 $ 5,390
Subcontractors
$ 5,390
3. LABOR COST PLUS EXPENSES FOR ACTIVITY 1
$49,715

*Time Period For Labor Rates:

7-1 1985
7-2 1985
7-3 1985

SUPER3/10




‘¢z‘~° ECOLOGY AND ENVIRONMENT, INC.
- S R.E.M. FIELD INVESTIGATION TEAM
& SITE SAFETY PLAN

. GENERAL INFORMATION
UNC Mining & Milling CHoM HILL No: W66115.00

WSTS No:

LOCATION: Church Rock, New Mexico
PLAN PREPARED BY: _D. L. Dahlstrom DATE: 8/16/83(amended 2/16/84)

APPROVED BY: INAPPONYEN DATE:
OBJECTIVE(S): both on and off

site and to take samples from same to confirm the extent of subsurface
contamination.

PROPOSED DATE OF INVESTIGATION:

BACKGROUND REVIEW: Complete: — Preliminary: x

DOCUMENTATION/SUMMARY: OVERALL MAZARD: Serious: “Moderate:
Low: X Unknown:

B. SITE/WASTE CHARACTERISTICS

WASTE TYPE(S):  Liquid X - Solid X Studge - Gas
CHARACTERISTIC(S): Corrosive Ignitable Radioactive x

Volatile‘___ Toxic X __ Reactive —  Unknown _Xx_Other (Name)___

FACILITY DESCRIPTION: United Nuclear Corporation is an active uranium
mining and milling faciTity covering an extensive ares near Church Rock,
New Mexico,

Principal Disposal Method (type and location): Surface impoundment
on-site.

Unusual Features (dike integrity, power lines, terrain, etc.)

In 1979, UKC experienced a breach ir the dike of one of its surface impoundments.
nce that time, a es have n reinforced.

Status: (active, inactive, unknown) Active
History: (Worker or non-worker injury; complaints from pubiic;
previous agency action): This facility experienced a tailings

dam break in 1979 which involved the discharge of 93 mill4on gallons of
contaminated 1iquid into a nearby river bed. The spill was cleaned up
under the supervision of EPA. The dam has been rebuilt, but seepage of
tai 1n?s 1iquid through the bottom of the impoundment pond continues to
contaminate groundwater under.and around the site. The Region 6 FIT
performed samp1ing of wells Both on and off site in NEvEﬁBgr. 1987,

i1o0f 5



C. HAZARD EVALUATION

ievei resgiratorz and cutaneous hazards (e.qg. the pH of the liquids
n_the retaining ponds is about 1 - very corrosive to the skin),

hazards pred: minate from radon-222, radium-226 and thori
Jradionucl jdes within th ilings materials. Types of radiation

_._._...1________._._!_!£____9i___.___2______122__2_.____1_______
represented include alpha beta, and gamma thereby representing both

as inhalation/ingestion and dermal hazard. These hazards can be

suppression measures. Levels of radiation ab 0 MR/hr require
immediate evacuation of the site. (see attachment A for more
detailed description of potential hazards)

D. SITE SAFETY WORK PLAN

PERIMETER ESTABLISHMENT: Map/Sketch Attached No Site Secured: Yes

Perimeter Identified?. Yes Zone(s) of Contamination Identified? N

PERSONAL PROTECTION Drilling,wells, sampling & decon.
Level of Protection: A g C_ X" D off site

u ] ir
purifying respirators with high efficiency filter cartridges, Hard hats to be

Surveillance Equipment and Materials: worn around drill
Radiation mini-alerts, TLD badges, Thyac 471 rigs.
o 2of §




C.

ATTACHMENT A

Hazard Evaluation

Chemical Classification of Wastes

A. Inorganic Pollutants: Sodium carbonate, sodium bicarbonate,
magnes fum, moTybdenum, copper, barifum, chromium, selenfum,
lead, arsenic, vanadfum, fron, cobait, nickel, strong base

anfonic resins, salt, sulfuric acid, ammonium nitrate, various
other chlorides, nitrates, and sulfates.

B. Organic Pollutants: {nconsequential.

C. Radioactive Pollutants: Uranium is present in small quantities
as uU- » e B’

o

Thorium-234, Thorium-230

o Polonium-218, Polonium-214, Polonium-210
0 Bismuth-214, Bismuth-210
0 Radium-226

0 Radon-222

0 Lead-214, Lead-210

© Protactinium-234

Uranium-238 is the first member of a long series of radioactive
isotopes which decay to stable lead-206. The series contains

eight alpha emitters and six beta emitters. Uranium-238 decays

by alpha emission to thorium-234 with a half 1ife of 4.5 billion
years; the thorium-234 decays by beta emission to protactinium-234
with a half 1ife of 24.1 days; the protactinium-234 decays by beta
emission to uranium-234 with a half life of 1.1 minutes; uranium-234
decays by alpha emiscion to thorium-230 with a half life of 250,000
years with decay continuing until stable lead-206 is found (see
attached decay chart). Most ores occur with the members of the
radioactive family in equilibrium, the state that prevails when

the ratios between the amounts of cuccessive members of family
remain constant. Natural leaching by groundwater of some members
of the family may disturb the equilibrium of these materials.

Uranium-238 has an alpha activity of 152 microcuries per pound. If
the series is in equilibrium, each of the daughters will have the
same activity. The eight alpha emitting daughters will have an
activity of 1216 microcuries per pound of uranium and the six beta
emitting daughters will have an activity of 912 microcuries per
pound, resulting in a total alpha and beta activity of 2,128 micro-
curies per poui * of uranium. Note that since only uranium is re-
covered from the ore, the other radioactive members of the family

are discharged as waste. The activity of the recovered alpha-emitting

uranium isotopes is 304 microcuries per pound, resulting in the dis-
charge as mil] waste of the other 12 alpha and beta emitting isotopes

v
ol
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Attachment A
Page 2

Hazard Evaluation cont.

with an activity of 1,824 microcuries per pound; hence, 85 percent
of the total activity is contained in the mill waste. It has also
been determined by review of the alkaline leach process used by
United Nuclear Corp. that 98.0 to 98.5 percent of the radium-226
(considered to be the most hazardous of all waste products) assoc-
fated with the raw uranium ore is discharged into the taflings
pond in the sand and slimes. This factor represents approximately
16.0 grams of radium being discharged to the tailings ponds per
day. It should also be noted that the daughters of radon-222 are
solids which attach themselves quickly to any solid surface, such
as dust particles. In this manner the radionuclides may remain
suspended for prolonged periods.

Radioisotope concentrations in water vary in the degree of hazard
and have been given a maximum permissible concentration in water
(MPCw). The following table 1ists each of the members of the
uranium - radium family in order of increasing maximum permissible
concentration in water.

Radium-226 has the lowest maximum permissible concentration indicating
that 1t 1s considered to be the most hazardous of all the waste pro-

ducts. It is a bone-seeking alpha emitter having a half 1ife of 1620
years. Radium does not precipitate from solution as readily as the
other isotopes and is rapidly leached from suspended waste material,
thereby contributing to the dissolved activity of water.

The MPCw for uranium is 13,300 picocuries per liter and is equivalent
to 40 mg of uranium per liter. Chemical toxicity of uranium, rather
than radioactive hazard, is the determining factor for the high MPCw
permitted. From a chemical toxicity standpoint, uranium is probably
one of the most toxic chemicals, but it is absorbed into the body with
difficulty, thus minimizing the degree of hazard. However, if a water
soluable fraction of uranium is absorbed into the body, renal damage
may ensue. Typical uranium concentrations in the mill tailings are
mutinely less than the MPCw since extractive methods employed in the
milling process are quite efficient.

Lead-210 and polonium-210 have sufficiently long half 1ives and a low
MPCw to warrant consideration as potential pollutants. The two iso-
topes are related in that polonfum-210 concentrations in wastes are
dependent on the lead-210 present. When lead-210 is absent, polonium-
210 present will decay almost completely in a year. Little is known

of the fate of the two nuclides through the milling process. Lead-210,
however, s the most hazardous of the two radionuclides with a MPCw

of 33 picocuries per liter,




Attachment A
Page 3

Hazard Evaluation cont.

Of the two thorium isotopes, thorium-230 is of the greatest concern
in mill wastes since it is a bone-seeking alpha emitter with an
extremely long half 1ife. The MPCw for thorium-230 is 667 picocuries
per l1iter. Thorium compounds are insoluable at neutral or higher pH
levels and are discharged primarily in the soiid waste material in
the alkaline leach milling process as used by United Nuclear.

Bismuth-210, Polonium-218, Polonium-214, Protactinium-234, Bismuth-
214, Lead-214, and Radon-222 have not been considered sfgnificant
hazards due to their short half lives.

Previous environmental surveys of several uranium mill tailings piles
have been conducted at various uranium mill sites. The conclusions
from the studies were that:

1. The radiation levels on the tailings were of such levels as to
preclude the release of the tailings area for public use;

Wind erosion had spread tailings materials to distances of 1000
feet from the tailings area to the extent that radiation levels
exceeded recommended standards;

Radium-226 and thorium-230 concentrations in air exceeded re-
commended concentratfons downwind from the pile 1f left uncovered
and unstabilized;

Radon-222 gas in the area was not a hazard unless enclosed struc-
tures were to be built on the material; and

Well water and stream samples did not show pollution from the
tailings area.

It has further been noted in the literature that as a general rule,
when radium-226 concentrations are found to be below the standard 1imit
(drinking water: 3.3 pCi/1 or 7.3 pCi/day), all other radionuclide
concentrations will be below their standard 1imit. Grass alpha and
grass beta activity should, however, be continually assessed so as

to insure that radionuclide concentrations are low.




Table 24. URANIUM-RADIUM FAMILY, ‘MPCW VALUES*

MPC Critical

Nuclide pe/liter organ Half-life Emission
Ra226 3.3 Bone 1460y  Alpha
pp210 33.0 Kidney 22 yr Beta
po?i0 233.0 Spleen 140 days  Alpha
Th230 667.0 Bone 8 x 104 yr Alpha
Yy 6,667.0 GI tract 24.1 days Beta
y234 10,000.0 Gl tract 2.5 x 10° yr Alpha
u238 13,300.0 Gl tract 4.5%x 10 yr  Alpha
B~121° 13,300.0 Gl tract 5 days Beta
pa234 b - 1.1 min  Beta
P°218 b - 3.05 min Alpha
polld b -e- 1.6 x 107 sec  Alpha
pi2ld b awe 19.7 min  Beta
pp2ld b - 26,8 min  Beta
Rn%%2 (gas) Lung 3.8 min  Alpha

MPC_ value is the Maximum Permissible Concentration in water for an
averige member of the general population (1/30th HB69 value for con-
tinuous occupational exposure).

bNo value given for these short-lived materials.




DECONTAMINATION PROCEDURES: Boots, booties, gloves are to be thoroughly

washed in dete:?gnt solution and rinsed in water. Disposable clothing

s to roperly bagged, labelled, and left onsite, Decontamination of
drTTTing and sampTing equipment 15 to be properly performed onsite. If
SOTVENt washes are employed, respirators with GHC-H cartridges are to be worn.
Specfal Equipment, Facilities, or Procedures All personnel will take a

shower immediately following on-site work and are to be scanned for gross
alpha and beta contaminations.

SITE ENTRY PROCEDURES: Site is to be entered from upwind direction. Personnel

are to stay upwind of ‘all activities gsag211ng and drilling) when possible.
r ng and sampling points will first be surveyed for background

radiation levels using the Thyas 471 and then continuously during all

drilling an mplin mR/hr
above background will require immediate evacuation of the site. Dust suppression

practices are to be observed during drilling.

Team Member Responsibility
Terry Chatwin - CH2M Hill Project Manager

-E&E HEALTH AND SAFETY GROUP (BUFFALO)
TO BE NOTIFIED OF ALL ADDITIONAL PERSONS
TO BE ON SITE FOR PLAN APPROVAL

All employees should have received site investigation training and
have current medical surveillance examinations,

WORK LIMITATIONS (Time of day, etc.): Daylight hours.

INVESTTGATION-DERIVED MATERIAL DISPOSAL: To be disposed of on-site.

oS Jof §



* EMERGENCY NUMBERS ARE TO BE CHECKED PRIOR TO ANY SITE ACTIVITY

* €. EMERGENCY INFORMATION
LOCAL RESOURCES

Ambulance Gallup 505/722-7296 : :
Hospital Emergency Room Gallup McKinnly General  B63-6832
Poison Control Center 1-800-432-6866

“Police _Gallup 505/722-2231 _

Fire Department East Gallup 505/722-4929

Afrport ggll%g 505/722-4896
Explosives Unit see Fire Dept.

EPA Contact

SITE RESOURCES

Water Supply

Telephone yes
Radio no
Other

_ EMERGENCY CONTACTS

1. Or. Raymond Harbison (University of (501) 661-5766 or 661-5767

Arkansas) (501) 370-8263 (24 hour)
2. Safety Coordinator/0. Dahlstrom (716) 632-4491 (Office)
(716) 741-2384 (Home)
3. RPT Leader
4, RPT Office (801) 539-0070
§. Ecology and Environment, Inc. NPMO . . .(703) 522-6065
6. Regfonal Health Maintenance

ProgramContact . . . . . « « « « & g 4




EMERGENCY ROUTES ARE TO BE DRIVEN PRIOR TO ANY SITE ACTIVITY

HOSPITAL:

F. EMERGENCY ROUTES
(Give road or other directions; attach map)

CHZM Hi11 on-site personnel to obtain directions to

hospital. (1901 Red Rock Drive)

This site safety plan has been developed based upon the most

recent and avaflable information as provided by CHZM Hi11 and
FIT Région & personnel [information grom Novéﬁgzr. 19827.

It 1s recognized that site conditions may have changed consider-

ably from the previous investigations. Therefore, it is imperative

that personnel protective measures be thoroughly assessed by the

project team leader prior to and during on-site activities. This

safaty plan was designed to cover drilling and well sampling only.

Any other activities on this site will invalidate this safety plan

and will require further approval by D. Dahlstrom prior to initiation.
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MEMORANDUM

T0: File CH785-2 Aug 2919
FROM: 0. L. Dahistrom - - w %
"

DATE: August 22, 1983

SUBJECT: Addendum to Site Safety Plan

ce: TOEBUERTVE, M. A. Chillingworth, L. Adams

0 Terry Chatwin and I discussed the content of the safety plan developed
for drilling and sampling operations on the United Nuclear Site in
Church Rock, New Mexico.

0 We agreed that an action level of 0.14 mR/hr to 0.20 mR/hr (assuming
that the typical background radiation levels found on-site is 0.07 mR/hr
as has been reported earlier by Region 6 - FIT) be established as requir-
ing thg donning of respiratory equipment. This level represents the
* 10-15% error expected from the radiation detection equipment to be used
continuously on-site for monitoring purposes during drilling and sampling
operations.

0 Respirators should be worn when conditions become dust due to the poten-
tial presence of alpha and beta emitting radionuclides in the immediate
work area.

o Dust is not viewed as a significant problem in that wet drilling methods
are to be used in drilling the wells.

o Terry and I agreed that all drilling equipment (bits, augers, etc.) will
be cleaned to background levels between the drilling of each monitoring
well and prior to leaving the site.

o Terry informed me that UNC uses an acid leach method versus an alkaline
leach method in processing uranium ore and that the pH of the waste lagoon
is now neutral. The groundwater pH, however, is in the range of 3 to 5.

o Terry mentioned that neither the proposed CH2M Hill team nor the drillers
have received either the required training or physical exam.

o [ attempted to call M. A, Chillingworth concerning the discrepancy in
physical exams and training but she was not in.

o Terry did mention that he will need to borrow one of £ & E's thyac 471's
for on-site monitoring.

DLD/c1f




Terry Chatwin
CHZ2M Hill, Salt Lake City

Steven J. Sherman M

16 February 1984

UNC Mining and Milling, Church Rock
W66115.0

A copy of the 8/16/83 SSP for this site is cttached for reference. The
terms and conditions of the plan will still apply to your work this
spring with the following exception/revisions following our phone con-
versation and my discussions with D. Dahlstrom:

o The plan is UNAPPROVED until such time as we are notified of the
drilling subcontractor (and their training/medical approval), and
all members chosen for CHZM Hill's field team.

A health phycisist or similar from Rodgers will be required on
site with the field team. In this way we will be assured of
having necessary monitoring equipment and know-how on site and
will not have to stop work should an action level be reached
by our people. This individual will be able to document
radiological conditions at the site, as well as interpret
these numbers.

The 10mR/hr evacuation action level still stands.

Verification of all emergency information and route(s) will be
necessary prior to the initiation of site work.

Consideration will be given to rotating field crew to minimize
exposures if higher than expected levels are observed during
sampling.

Please contact E & E when field crew/subcontractor selection is finalized.

SJS/mba




WORK ASSIGNMENT

futpwed
A. Oﬁnt:actor: CHoM-H111 9/50 o
193] Roland Clarke Place /
Reston, VA. 2209]
B. Contract Number: 68-01-6692. Wbb2:15.00
. SITE/Title: YN ITED WNuUCLCAR Corf (vwe)
D. Assigmment Number: 67, 6&IS.0
E. Statement of Work: AUB.cled
F. Level ot Effort (Work hours): | 333
G. Period of Rtfc':mam:e: 12 wos
Contracting Officer , Dorothy Tyler PHONE 382-3195

401 M Street, S.W.
wasaington, D.C. 20460

9
Contracting Officer App:waw_ Date é;[:g )

Envirormental Protection Agency (PM-Zld-F)

project Officer P2_.1 Nadeau PHONE  382-2339
povirommental Protection Agency (WH-548-E)
401 M Street, S.W.

m Waghington, D.C. 20460
Signature (/ Date __5‘[;;#;__

Deputy Project Officer Mency Willis PHONE  382-2339
Ervirormental Protection Agency (WH-548-E)

4(..‘ M stmtl s-wo
weshington, D.C. 20460

Signature ¢ Date

Regional Site Project Officer * puone_343-295/

e




STATEMENT OF WOPK
REMEDIAL INVESTIGATION
UNITED NUCLEAR CORPORATION

Purpose:

The purpose of this task is to prepare and implement a
Remedial Investigation (2Y) for itz Uaited Nuclear Corporation
in Church Rock, New Mexico. The RI should determine the level
and extent of onsite and offsite contamination, determine the
potential for further offsice migraction and endangerment, develop
potential remedial measures for site cleanup or contajinment,
and gather all necessary data to support the feasibility study.

Scope:
consists of eight (8) tasks

DESCRIPTION OF CURRENT SITUATION
TASK INVESTIGATIVE SUPPORT
TASK SITE INVESTIGATIONS
TASK PRELIMINARY REMEDIAL TECHNOLOGIES
TASK SITE INVESTIGATION ANALYSIS
TASK DRAFT FINAL REPORT
TASK COMMUNITY RELATIONS SUPPORT
TASK - ADDITIONAL REQUIREMENTS

A detailed work plan, including technical approach, budgect,
personnel requireuents, and schedule shall be submitted by the
Engineer for the proposed remedial investigation.

TASK 1 == DESCRIPTION OF CURRENT SITUATION

The co.isultant shall describe the background informarfion
pertinent to the site and ics problems and outline the purpose
and need for remedial investigations at the site. The data—- -
gathered during previous investigations should be used including
the Remedial Action Master Plan (RAMP). Studies have been conducted
by United Nuclear fromw Corp., the New Mexico Environmenctal Improvement
Division (NMEID), New Mexico State Engineer Office (NMSEO), U.S.
Nuclear Regulatory Commission (RRC), U.S. Environmental Protection
Agency (EPA), U.S. Indian Health Service (I8S) and Center for
Disease Control (both U.S. Public Health Service/Department of
Health fand Human Service), and the Navajo Tribe.

The summary will be presented as a reviewable and shall
address the following areas: Site background, Nature and Extent
of Problem and History of Previous Acctions.
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TASK 2 == INVESTIGATIVE SUPPORT

The contract, in consultation with the EPA, shall dectermine
the role of the State of New Mexico and/or local agencies in the
investigation and present this support. The local USGS should be
contracted as to the availability of hydrogeoclogists to perform
needed work or Indian lands.

A list of prcpssed subcontractors by type shall be presented.
a schedule to obtain these resources will also be given. Other
activities are as follows:

* gite visit = Choose an appropriate team and conduct an
initial visit to the site in order to verify the informaction
obtained in Task 1 and to define future activicties.

* pefine the boundaries of the problem area, points of N
access control and security. Make recommendations for
any IRM's needed to accomplish the investigation.

* Prepare a site map, as a sepia or mylar overlay, adequace
to disclose the area of investigaction, discharge points,
wetlands, drainage, buildings, utilicties, paved areas,
easements, ROW,'ertc. Such map, or maps, may be preparec
from the aerial photo files at EMSL-LV. The contractor
will recommend the scale and topographic interval for
the map and forward the request to EMSL-LV cthrough EPA,
Region 10 sctaff. The map will show a permanent baseli
monument and a reference grid. hi\\

* gite office - If such is required, this will be established
in coordination with che local agency.

TASK 3 == SITE INVESTIGATIONS

The contractor shall conduct only those further investigatibns
necessary to characterize the site and its actual or potential
hazard to public health and the environment. The data obtained
must be adequate to prepare the preliminary remedial technologies
in Task 4 and support the detailed evaluation of alternacives
during the Feasibillcy Sctudy (FS). '

All sample collection and analysis shall be IAW agency
protocols. Strice chain-of-custody procedures will be £ollovgd.
The point at which any sample is taken will be shown on the site map.

a. Waste Characterization

Develop and conduct a complece sampling and analysis of

eme =it engilir~e monA~ TncacA An site. A aamp'ina Dlan
will be developed showing the locations, quality, frequency.
numbering and constituents for analysis of each sample.
Each sample shall be analysed for, at a minimum: all
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Ly . .
eritical radiological parameter ' {neluding 230Th,
226ps and 210pb, all major catigns and anions,
appropriate heavy metals as re taled in Task 1. PH and
Total pissolved Solids.

Hygrogooloqical Invo.tiqation

pevelop and conduct a progran ' gecermine the present

_and potential extent of ground Nater contamination and

to evaluate the suitabilicy of e site for on-site
waste containment. (1denficy cific aquifer to be
studied.] gfforts should begi ith a survey of previous
hydrogooloqic studies and pthe xiscing data- The
gsurvey should address the ,cqrjﬁ of hazard, the mobility

of pollutants cons idered (from ter Charactorization).
che soils’ attenuation capacict nd mechanisms, discharge/
recharge area, regional flov didection and quality, and
effects of any pumping alternatives described in Task

. Such information may pe available ¢érom the USGS,
che Soil Conservacion gervice, and local we

rogram should be developed tO decermine the full
horizontal and vertical distribution of contaminants

poth on and cff-site and predict the long-term disposition
of contaminants. Actenuation should be focused on
determining all pocontial hydrclogic connections tO
nearby water supply wvells, including those on indian
Lands immediactely o the east of the UNC operation.

The proposod sampling plan will include an inventory of

all existing wells.
soils and Sediments investigation

pevelop and conduct a Pr : am t©oO determine the locacion
and extent of conzamtnatﬂ&n of surface and subsurface
soils and sediments and jdenctify specific areas to
studied. This process may overlap with certain aspects
of the hydroqooloqic scudy (e.g.. charaCtorittics of

soil strata are relevant tO poth the cransport of

contaminants by ground water and to che location of

contaminants in the soil: cores from ground water-
monitoring wells may serve as soil samples) . A survey
of existing daca on soils and sediments may pe useful.

A detailed stream sediment plan should be developed for
che the Rio puerco River which should include core
sampling ©O che 3=-foot depth areas with parcicularly

high conccntzacions of radlonuclldco should be delineaced.
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4. Surface Water Investigation

Develop and conduct an investigation to ctotally
characterize' the potential for contaminants leaving
the source(s) by surface runoff. A program should
be developed and conducted discussing the receptor(s)
of runoff, dcaroo of hazard, techniques for sampling,
ez In addition dectermine the extent of surface
water contaminacion in Pipeline Canyon Arrayo.

e. Air Sctudies

Develop and conduct a program to determine the extent
of atmospheric contamination. The program sho 1d
address the tendency of substances (identified

through Waste Characterization) to enter the atmosphere,
local wind patterns, and the degree of hazard. A
sampling program should be developed which includes
monitoring the entire perimeters of the sice.

TASK 4 -- PRELIMINARY REMEDIAL TECHNOLOGIES

The contractor will identify preliminary remecial ctechnologies,
providing detail sufficient to ensure that site investigations
will develop a data base adequate for the evaluation of alternacives

during the Feasibility Scudy.

A. Pre-Investigation Action. Prior to starting any sice
Invcst{gatfcns. the contractor will assess the site
conditions to determine potential categories of source
control and off-site remedial actions. Examples of

| questions to be answered are:

' 1. Source Control Action Az

} i. What containment techniques appear feasible

| to prevent further contamination of ground
water?

ii. What technologies are available to treat,
contain, or destroy the contaminants on the

site?

iii. Does on-site treatment appear to be a viable
option, and if so, what category of treatment
should be investigated (e.g., biological,
physical, chemical, cthermal)?

fv. Wil suherances migrate ~r continie to migrace
off site if no action is taken? .f Only source
control measures are taken?

G




2. Off-Site Acction

1. Does the apparent volume of contaminated ground
water, soil, or filter cake make investigaticn
or treatment impracticable?

ii. What technologies are available to treat the
identified contaminants off the sicte?

{ii. What technologies exist to effectively remove
of f-site contaminated materials (e.g., sediments,
ground water)?

iv. Will the off-site contamination continue to
pose a threat if no action is caken? W

|
T

Enforcement personnel will review and screen the
preliminary technologies so that the later site
investigations can be designed to answer these
types of questions and support the Feasibility
Scudy.

B. Post-Investigation Evaluation. Either during or
following the investigations the cCOntractor will assess ~

the investigation results and recommend preliminary
remedial technologies likely to apply to the site problem.
These will be a refinement of those idencified in task

4A. They will provide the basis for developing decailed
alternatives during the Feasibilicy Study. The work
during the remedial investigaction will generally be
limited to the following:

1. Verifying types of remedial technologies appropriatce
to the site conditions.

23 Recommend ing J“c:hc& Or not to remove some Or aillof
the waste for off-site treatment, storage, Or disposal.

3. Determining the compatability of groups of wastes i

with other wastes and with materials considered as

part of potential remedial action (e.g., slurry

walls, lagoon liners). Recommending alternatives

for treatment, storage, or disposal for each category

of compatible waste.

The Preliminary Remedial Technologies should be
presented in a table, or matrix, with all technologies
or actions shown and one sentence qualifiers for the
criteria. Criteria should include, but not be limiced
to, applicability to the problem, reliabilicy,
impiementavility, damage tO wue ehveswlhe, Lllatidl TOST,
O&M, etc. This should be a separate deliverable for
use in negotiations and planning.
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TASK § -- SITE INVESTIGATIONS ANALYSIS

The contractor shall prepare a thorough analysis and summary
of all site investigations and results. The objective of this
cask will be to ensure that the data obtained are sufficient in
quality and quantity to support the feasibility study.

a. Data Analysis. Analyze all site investigations and
eveiop a summary of the ctype and extent of contamination
: at the site. This analysis must include all significanc
pathways of contamination and an exposure® assessment.
The exposure assessment should describe and threat
public healch, welfare, or the envircnment. The analysis
should discuss the degree toO which either source ccntrol
or off-site actions are required to significantly mitigate
che threat to public health, wel fare, or the environment.
1f the results of the investigation indicace that no
threat or potential threac exists, a recommendation 0
stop the remedial response should be made.

b. Abglication to Preliminary chhnologies. Analyze the
results Of the site investigations 1in relation to the
preliminary remedial technologies developed in Task 4.
Data supporting, Or rejecting, types Of remedial

technologies, compatability of wastes and construction
materials, and other conclusions should be presented.

TASK 6 ~=- DRAFT FINAL REPORT

The contractor shall prepare eight (8) copies of a drafc
report to be submitced to the Agency IAW Task 8. The report

shall include the results of Tasks 1-5 and should include additional
information in an appendix.

TASK 7 == COMMUNITY RELATIONS SUPPORT

The contractor may be required to furnish the personnel,
services, macerials, and equipment required to undertake a
community relations program. Although this may be a limited
program, community relactions must be intergrated closely with
all remedial response activities. The objectives of this efforc
are to achieve community understanding of the actions caken and
to obtain community input and support prior to selection of the
remedial alternative(s).

Community relations support includes but may not be limiced
to the following:

Revasiviw Or additions .. Lom=uemiev pelaticns plan.
including definicion of community relations program needs
for each remedial activicy.

* Analysis cof community attitudes toward proposed actions.



preparation and dissemination of news releases, fact
sheets, slide shows, exhibits, and other audio-visual

' materials designed to apprise the community of current
or proposed actions.

Establishment of a community informacion center.

Arrangement of briefings, press conference, workshops,
| and public and other informal meetings.

| Assessment of the successes and failures of the community
relactions program.

Preparation of reports and participation in public meetings,
project review meetings, and other m etings as necessary

'l to the normal progress of the work.

Solicitation, selection and approval of subcontractors,
if needed.

All community relations support must be consistent with:

* Superfund community relacions policy., as stated in the
“Guidance for Implementing the Superfund Program".

* Community Relations in Superfund -- A Handbook .

TASK 8 =~ ADDITIONAL REQUIREMENTS
a. Reporting Reguirements
Monthly reports shall be prepared by the Engineer toO

describe the technical and financial progress of the
project. These reports should discuss the following

items: ,
i
ldentificaction of site and activicy.
Status of work at the site and progress to date.
percentage of completion.!
Difficulties encountered during the reporting period.
Actions being taken to rectify problems.

Activities planned for the next month.
|

lindicates data required for input to EPA'L Projec€ Tracking
System/Project Management Module (PTS/PMM) . ,




10.

110

- -
Changes in personnel .

Actual expendictures including fee and direct lator
hours expended for this period.

Cumulacive expenditures (including fee) and cumulative
direct labor hours.

Projection of expenditures fc- completing the projecet,
including an explanacion of any significant vas: sution
from the forecasted target.

A graphic ropraocntAtion of proposed versus actual
expanditures (plus fee) and comparison of actual vs.
target diregc jabor hours. A projeczion o completion

will be nad‘ for both.

The monthly progress report will list target and actual

completion daces for each
project completion and provide an explanation ©
deviation from cthe milestones in the work plan

element Of activity including
£ any
schedule.

b. Chain-of-Custody . Any field sampling collection and
analyses con uccted shall be documented in accordance

with chain-of-custody procedures as

provided by EPA.

¢. Health and Safety Plan. A health and safety plan will

eveloped tO protect the health and safecy of personnel

involved in the remedial investigation and third parties.
The plan will be consistent with:

section 111(c)(6) of CERCLA
EPA Order 1440.1 -~- Respiracory pProtection

|
EPA Order 14»6.3 - Health and Safety Requirements
for Employees Engaged in Field Activities

EPA Occupational Health and Safety Manual

Oother EPA guidance as provided

scate safety and health statutes

Sice conditions

‘ .

lindicates daca required for

input tO EPA's Project Tracking

system/Project Management Module (PTS/PMM) .




oPe

Quality Assurance/Quality Control (QA/QC). The Engineer
shall prepare and submit as part of che work plan a
Quality Assurance Project Plan for the sampling, analysis,
and data handling aspects of the remedial investigaction.
The plan shall be consistent with the requirements of
EPA's Contract Laboratory Procrram. The plan shall
address the following pointa:

1. QA Objectives for Measurement Data, in terms of
precision, accuracy, campleteness, representaciveness,
and comparabilicy.

Sampling Procedures.

Sample Custody.

Calibration Procedures, References, and Frequency.
Internal QC Checks and Frequency.

QA Performance Audicts, Systom Audits, and Frequency.
QA Reports to Management.

Preventive Maintenance Procedures and Schedule.

Specific Procedures to be used to routinely assecs

data precision, representactiveness, comparability,

accuracy, and complete.ess of specific measurement

parameters involved. This section will be required
for all QA project plars.

10. Corrective Action.
|

All reports of an interpretive nature, not raw data or
financial reports are -to be sent in five (5) copies to
the Region and three (3) copies to EPA Headquarters, to
a designated attorney.

All copies will be stamped front and back, "Privileged
Information, fubject to Litigation, Enforcement
Confidential .” On the inside each copy will be stamped
and numbered, " copy of copies, do
not reproduce without attorney aoproval.”

The final report will only be prepared at the request of
the senior case attorney depending on the state of
negotiation/litigation at the time.
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FEASIBILITY STUDY
UNITED NUCLEAR CORPORATION

Purpose:

The purpose of this enforcement feasibilicty study (FS) is
to develop and evaluate remedial alternatives which will eliminate
or mitigate the source(s) of contaminaction to a public water
supply in a cost efficient manner. T=2 contractor shall furnish
the necessary personnel, materials and services required to
prepare the remedial action feasibilicy study, except as noted.

Scope: The consiscts of nine (9) casks:

DESCRIPTION OF PROPOSED RESPONSE
DEVELOPMENT OF ALTERNATIVES
INITIAL SCREENING OF ALTERNATIVES
LABORATORY STUDIES

EVALUATION OF THE ALTERNATIVES
CONCEPTUAL DESIGN

COMMUNITY RELATIONS SUPPORT

DRAFT FINAL REPORT

ADDITIONAL REQUIREMENTS

TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK

Vo I+ IR B T N SO N

The contractor will submit a drafc work plan in six (6)
copies IAW Task B8 of the RI to the Agency. This plan will include
a detailed technical approach, budget, personnel requirements and
schedule.

TASK 1 == DESCRIPT.ON OF PROPOSED RESPONSE

Information on the site background, the nature and extent of
the problem, and previous activities presented in Task 1 of the
remedial investigation may be incorporated by reference. Any
changes to the original project scope described in the RI should
be discussed and justified.

Following this summary of the current situation, a site-
specific statemeht of purpose for the response, based on the
results of the remedial investigation, should be presented. The
statement of purpose should be organized in cterms of components
amenable to discrete remedial measures (e.g., a statement of
purpose describing the evaluation of alternatives for treatment
of contamination ground water). ey

TASK 2 =- DEVELOPMENT OF ALTERNATIVES

Based on the results of the remedial investigation and

consideration of preliminary remedial technologies (Task 4) of
et _ PT e%ma gomeceeccs Nrt] deve'ar * Vimired au=hgr of

alternatives for source control and off-site remedial actions,
on the basis of objectives established for the response and the
scoping decision. :
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a. Establishment of Remedial Response Objectives

Establish sice-specific objectives for the response.
These objectives shall be based on public healcth and
environmental concerns, scoping decision, information
gathered during the remedial investigation, Section
300.68 of the National Contingency Plan (NCP), excluding
paregraph (k), EPA {nterim guidance, and the requirements
of wny otheér applicabic Federal sctatutes. Preliminary
cleanup objectives shall be developed in consultaction
with EPA and the Stace.

b. Identification of Remedial Alternatives

Develop alternatives to incorporate remedial technolocies
(from Task 4b), response objectives, and other appropriate
considerations into a comprehensive, site-specific
approach. Alternatives should include non-cleanup

(e.g., alternatives water supply. relocation) and no-aczion
options. The alternactives shall be developed in close

consultation with EPA and the State.
TASK 3 -- INITIAL SCREENING OF ALTERNATIVES

_ The alternatives developed in Task 2 will be screened by the
contractor, EPA, and the State to eliminate alternatives that are
clearly not feasible or appropriace, prior to undertaking detailed
evaluations of the remaining alternatives.

condera.iors to be Used in Initial Screening

Three broad considerations must be used as a basis for
che initial screening: effects of the alternative, acceptable
engineering practices and cost. More specifically. the
¢ollowing factors must be considered:

1. Environmental rotection. Only these alternatives that
satisty the response objectives and contribute substantially

to the protection of public healch, wel fare, or the
environment shall be considered further. Source control
alternatives shall achieve adeguate control of source
materials. Off-site alternatives shall minimize or
mitigate the threat of harm to public health, welfare,
or the environment.

2. !ggloncntabilitx and reliabilicy. Alternacives that may
prove extreme Yy 41 cult to plement, will not achieve
the remedial objectives in a reasonable time period, or
rely on unproven technology will be eliminated.

3. Environmental effects. Alternatives posing cigﬁificanc
adverse environmental effects will be excluded.
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4. Cost. An al:ernative whose cost far exceeds that of
other alteruatives with similar results will usually be
eliminated. Total cost will include the cost of
melcmontlnq the alternative and the cost of operation
and maintenance.

TASK 4 ~- LABORATORY STUDIES

"he Contractor shall conduct any necessary laboratory and
pench scale treatability studies required to evaluate the
ef fectiveness of remedial technologies and establish engineering
criteria (e.g., leachate treatment; ground-water treatment;
compatability of waste/leachate with sicve barrier walls, cover,
and other materials proposed for use in the remedy). It is
expected that the scope of this task will depend on the results
of Tasks 2 and 3 and therefore will not be complete ac the start
of Task 8. Tue Contractor will submit a separate work plan for
any proposed laboratory studies for EPA and State approval.
This submittal will be made in the timeframe required to maintain
steady progress of the overall feasibility study. [Addicional
studies may also be conducted during the design phase if needed
to refine creatability results Or develop detailed design
criteria.]

TASK 5 == EVALUATION OF THE ALTERNATIVES

The Contractor shall evaluate the alternative remedies that
pass through the initial screening in Task 3 and recommend cthe
most desirable alternative(s) o EPA and the State.

Alternacive evaluation shall be preceded by a detailed
development of the remaining alternatives.

a. Detailed Development of Remaining Alternatives

I
The detailed development &* the remaining feasible
remedial alternatives shall include as a minimum:

1. Description of appropriate treatment and disposal
technologies.

2. Special engineering consideracions required to
implement the alternative (e.g., pilot treatment
facility, addicional studies needed toO proceed
with “inal remedial design) .

3. Environmental impacts and proposed methods, and
costs, for mitigating any adverse effects.

4. Operacion. maintenance. and monitorino resuirements
of the remedy. ’

5. Off-site disposal needs and transportation plans.

6. Temporary storage requirements.
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7. Safecy requirements for remedial implementation
(including poth on-site and off-site health and
safecy considerations).

8. A description of how the alternactive could be phased
into individual operable units. The description
should include 2 discussion of how various operable
units of the total remedy could be implemented
individually or in groups, resulting in a significant
improvement tO the environment OF savings in COStS.

9. A description of how the alcernacivé could be
segmented into areas to allow implcmcncAtion of
aiffering phases of the alternacive. :

10. A review of any off-site facilities prcvided by the
state to ensure compliance with applicable RCRA
requirements, beth current and proposed.

Environmental Assessment

perform an Environmental Assessment (EA) for each
alternative. The EA shall include, at a minimum, an
evaluation of each alternative's environmental effects,
an analysis of measures tO mitigate adverse effects,
physical or legal constraints, and compliance with

CERCLA or other regulatory rcqqt;zjcnts.

Each alternative will be assesse n terms of the extent
to which it will mitigate damage to, OF protect, public
health, welfare, and the environment, in comparison to

the other remedial alternatives. The specific
considerations toO pe used in the assessment will be
Aifferent for source control alternatives and for off-site
alternatives, as explained in EPA guidance. Consideration
may be given tO standards and criceria developed under
Federal or State environmental and health statutes.

Cost Analysis

Evaluate the COST of each feasible remedial action
alternative (and for each phase oOr segment Of the
alternative). The cost will be presented as a present
worth cost and will include the total cost of implementing
the alternative and the annual operating and maintenance
cost. Both monetary cCoOsts and associaced non-monetary
costs will be included. A distribution of costs over
time will be provided.

Evaiuation anc recummendation of an PRIy e
Alternatives shall be evaluated using technical,

onvironnontal. and economic criteria. At a minimum,
the following areas will be used to evaluate alternatives:
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1. n.xiaﬁilitx. Alternatives that minimize or
eliminate the potential for release of wastes into

the o!vironmcnt will be considered more reliable

:han; cher alternatives. For example, recycling of
wast and off-site incineration would be considered
moroI eliable than land disposal. Institutional
conc s such as management reqguirements can also

be cqﬁhidcrod as reliability factors.

2. Im 1' lntlbilit . The requirments of implementing
the cernatives will be considered, including phasing
alce tives into operable units and segmenting

lce tives into project areas on the site. The
EEequ ments for permits, 'zoning restrictions,

righ f ways and public acceptance are als® examples

of £ ‘tors to be considered.

! :

3. peration and Maintenance Reguirements. Preference
will be given to projects with lower O&M requirements,
other factors being equal.

4. Environmental Effects. Alternatives posing the
ljeast impact (Or greatest improvement) on the
environment will be favored.

5. Safety Reguirements. On-site and off-site safety
requirements 4during implementation of the alternatives
should he considered. Alternatives with lower
safery impact and cost will be favored.

6. Cost. The remedial alternatives with the lowest
total present worth COst which alleviates the
contamination will be favored. Total present worth

0Lcost will include capital cost of implementing the
)ﬁiltctnntivc and cost of operations and maiafcnance
“‘of the proposed alernative. '

Recommend the alternacive determined to be the most COST=
effective. The recommendation will be justified by

stating the relative advantages over other alternatives
considered. Evaluative considerations shall be applied
uniformly to each alternative. The lowest COStT alternative
that adeguately protects (or mitigates damuge to) public
health, welfare, or the environment and is technolegically
feasible and reliable as the cost-effective alternative.



Preliminary Report

Prepare a preliminary report presenting the results
: of Tasks 1 through 5 and the recommended remed:al
\ alternative(s). Submit eight (8) copies of the
preliminary report to EPA IAW Task 8 of the RI. EPA
‘\ and the State will review and select a remedial
\ alternative(s).

TASK 6 -- CONCEPTUAL DESIGN

Prepare a conceptual design of the remedial alternative(s)
selected by EPA and the State. The conceptual design shall
include, but is not limited to, the ehgineering approach including
implementation schedule, special impl mentation reguirements,
institutional requirements, phasing and segmenting consideractions,
preliminary design criteria, preliminary site and facility layouts,
budget cost estimate (including operation and maintenance costs),
operating and maintenance requirements and duration, and an
outline of the safety plan including cost impact on implementation.
Any additional information required as the basis for the completion
of the final rewedial design will also be included. The Engineer
may also be required to revise portions of the community relations
plan to reflect the results of the conceptual design.

TASK 7 =~ COMMUNITY RELATIONS SUPPORT

The Contractor will continue the efforts denoted in Task 4
of the RI and modify the requirements IAW with guidance from EPA
and local authorities.

TASK 8 == FINAL REPORT

Prepare a draft final report tzf submission to EPA and the
State. The report shall include the/ffesults of Tasks 1 cthrough

7, and should include any supplemental information in an appendix.
Submit eight (B) copies to EPA IAW Task 8 of the RI.

TASK 9 == ADDITIONAL REQUIREMENTS

The additional requirements shall be the same as those given :
to Task 8 of the RI. The distribution and classification system,
however, may be adjusted to a lesser Or greater standard of
security based on the state of negotiations or litigation at the
time. The contract manager should therefore maintain communication
with the Regional and Headquarters technical contacts in order to
stay aware of any unique enforcement requirements.
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