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Department of Energy
FMPC Site Office
P.O. Box 398705
Cincinnati, Ohio 45239-8705
(513) 738-6319

August 28, 1989
DOE-1485-89

Chief, Environmental Review Branch

U. S. Environmental Protection Agency
John C. Kluezynski, Federal Building
Region V - SHE-14

230 South Dearborn Street

Chicago, Illinois 60604

Dear Sir:

FEDERAL FACILITY COMPLIANCE AGREEMENT (FFCA) - FEED MATERIALS
PRODUCTION CENTER - RI/F8 PROGRESS REPORT FOR JULY 1989

Enclosed please find the monthly RI/FS Progress Report for the
period ending July 31, 1989. The report updates DOE activities in
the RI/FS.

Please contact Erskin Howard at FTS 774-6160, if you have any
questions concerning the report provided herein.

Sincerely,

lovis,

Jam A. Reafsnyder
DP-84:Howard FMPC Site Manager

Enclosure: As stated

cc w/encl.

Ben Wilmouth, ODH

Tom Winston, OEPA-Dayton
Graham Mitchell, OEPA-Dayton

Catherine McCord, USEPA-5
Robert Cohen, GEOTRAMNC
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bcec w/encl:

Ray P. Berube, EH-24, FORS
Thomas B. Hindman, DP-12, GTN
Charles G. Halsted, DP-13, GTN
Larry Sparks, SE-31, ORO

Alan Van Norman, CRA

Bob Conner, WMCO

J. Rampertaap, ,EH-232, FORSTL

bcec w/o encl:
William R. Bibb, DP-80, ORO

Richard L. Egli, SE-30, ORO
David B. Howard, SE-33, ORO

000002

6250



Original Likrary Copy

6250

REMEDIAL INVESTIGATION
AND

FEASIBILITY STUDY

MONTHLY TECHNICAL PROGRESS REPORT
JULY 1989

FEED MATERIALS PRODUCTION CENTER
FERNALD, OHIO

000003

_ Attachment to:



FMPC SITEWIDE RI/FS
July 1989
MONTHLY TECHNICAL PROGRESS REPORT

STATUS
General

Progressive actions continued on the FMPC sitewide RI/FS
during July 1989. The installation of the remainder of 10
off-site wells remains on hold pending site access.

Discussions with Paddy's Run RI/FS PRP's continued during July
and a follow-up meeting is scheduled for late August. A draft
agreement to share data from the two RI/FS's is undergoing
evaluation and concurrence between the parties. A request for
proposal for well installations at the Albright and Wilson
facility has also been completed and is awaiting DOE
concurrence.

Task 1 ~ Description of Current Situation

Task 1 Percent Complete: 100%

Task 2 - Remedial Investigation Work Plan Requirements

A meeting was held in Chicago on June 8th with the U.S. EPA
and Ohio EPA to review the responses to the comments on the
Facility Testing Plan.

Task 2 Percent Complete: 95%

Task 3 - Site Investigation '

Transit _ Survey - Surveying activities continued on
establishing the horizontal and vertical coordinates of the
completed wells, piezometers, and borings.

Facility Testing - A total of 37 borings, shown in Table 3-1,
were drilled during the 20 day week period in July.
Piezometers were installed in ten of the 37 borings where
ground water was encountered. Within the remaining 27
borings, ground water was not encountered and the borings were
properly abandoned by plugging with Volclay grout and surface
sealing with a one foot cement cap.

During the drilling of boring 1307, volatile organics were
detected. A sample was collected and submitted to the
laboratory for analysis. The boring was then plugged and
abandoned. An offset boring will be drilled pending the lab
results.
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At boring 1location 1363 an underground water 1line was
punctured. The rig was moved off location to allow WMCO to
assess the situation. The WMCO utility engineer informed ASI
that this line has been abandoned and that drilling through
the pipe is acceptable. This is the present plan of action.

Buried concrete rubble was encountered at approximately 9.5
feet in boring 1334. After a considerable amount of time and
drilling effort, this boring could only be advanced to a depth
of 12 feet, the boring was then plugged and abandoned. A

replacement boring (#1416) is planned approximately five feet
west of boring 1334.

Drilling inside Plant 6 was hampered by underground utility
“lines. In the vicinity of boring 1162, five attempts at
nearby locations were required prior to completion to a depth
of 20 feet. The replacement borings: 1162(2), 1413, 1414, and
1415, encountered drainage lines and other pipes at 4 feet,
10 feet, 5 feet, and 4 feet, respectively. Considerable
standby time was experienced during this drilling effort as

WMCO support was required prior to moving the rig and setting
up at each new location.

If drilling proceeds with only minor interruptions, Plant 6
should be completed by mid-August.

The laboratory results from borings 1411 and 1412, located
north of ©Plant 2/3, where suspected volatiles were
encountered, indicate the presence of kerosene at
concentrations as great as 8,450 mg/m". Although not
probable, a potential for overexposure of drilling personnel
exists. Therefore, drilling in this area will be conducted
using full face air purifying respirators equipped with
combination organic vapor, acid gas, and high efficiency
particulate air (HEPA) cartridges when breathing zone HNu
measurements exceed 5 ppm.

Facility Testing Ground Water Sampling - During July, water
samples were collected from piezometers installed under the
facility testing boring program. Through July 31, 67
piezometers have been sampled by ASI/IT personnel and analyzed
for total uranium analysis by the on-site WMCO lab.
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Biological Resources - The Acute and Chronic Toxicity and
Benthos studies of the FMPC are continuing. The biological
resources studies will be correlated to comply with NEPA
‘requirements. Public meeting comments will also be addressed
in this correlation. A draft report for internal review is
planned for the end of August.

Task 3 Percent Complete: 97%: through Rev 3

. 62% post Rev 3
does not include Facilities Testing

Ground Water Sampling - The sixth quarterly round of ground
water sampling was initiated on July 25, 1989. A total of
fifteen wells will be sampled during the sixth round.
Fourteen of these wells were sampled in July. Per RI/FS Work
Plan requirements, two duplicate samples and one rinsate
sample will also be collected. Expected completion date for
the sixth round sampling is August 2, 1989. Table 3-2 shows
specific wells sampled or being sampled, and sample dates for
the sixth round. This will conclude all required sampling
activities, as required by the RI/FS Work Plan. Any
subsequent sampling will be conducted as part of the WMCO
monitoring program. :

TABLE 3-2
WELLS SAMPLED DURING JULY
Well Number Date Sampled
2127 7/25
3127 7/25
2045 - 7/25
2014 ‘ 7/26
2016 | 7/26
2048 \ 7/26
2002 7/27
2046 _ 7/28
2047 _ 7/28
2065 (+ duplicate) 7/30
2049 7/30
2006 7/31
2007 ’ 7/31
2053 (+ duplicate) 7731
2055 8/01 (expected)
Equipment Rinsate . 8/02 (expected)
5
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WMCO RCRA Ground Water Sampling - No RCRA ground water
sampling was conducted during July, 1989. Preparations were
initiated to begin the second round of RCRA sampling under
Task 9.25. The next round of RCRA ground water sampling is
scheduled to commence the week of August 7, 1989.

Sediment Sampling - The fourth and final quarterly round of
sediment sampling of the Great Miami River was completed
during July with the prescribed seven locations being sampled.

Surface Water - Seeps =- Quarterly surface water samples from
Paddy's Run were not collected due to the stream's
intermittent flow characteristics during the late spring and
summer months. 3

on July 12, Paddy's Run was traversed from approximately 100
meters downstream from the K-65 Silos to the railroad crossing
near the northwest corner of the FMPC property. One active
seep was observed on the eastern bank at the contact between
the gray till and overlying alluvial deposits. A sampling
device was constructed and set up at this seep during the
afternoon of the 12th. Unfortunately, the flow from the seep
was insufficient to collect enough sample for full HSL
analyses. By July 17th the seep had completely dried up.
Enough water was collected for the following analyses:
volatiles, total uranium, metals (filtered), phenols/nitrates
and TOC.

This seep location was assigned RI/FS Site number 1422 and was
surveyed. The site will be checked for flow on a monthly
basis. If flow is observed, then water for additional HSL
analyses will be collected at that time.

Task 4 - Site Investigation Analysis

Database - Hardware and software were installed and tested for
the first planned remote access into the WMCO VAX. Provision
was continued for sustaining users on the time-shared computer
in order to avoid disruption in access to the master system.

Data entry continued on the Facilities Testing Program field
data, on the current RCRA sampling, and sampling round 5 for
the ground water monitoring wells. Data entry for new borings
and wells and their survey information was also continued.

Programming was completed on two standard reports and
modifications were made for two RCRA reports.

Extensive revisions were made to the Homeowner report. These
were delivered on schedule, containing data for sampling
rounds 1 - 4.
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Programming to generate maps to display data for the
Facilities Testing Program was initiated. Programming to
update uranium maps for sampling rounds 1 - 4 was completed
using the results of the level 1 verification effort. Water
table maps were updated and data on additional ground water
parameters such as conductivity were entered.

Technical difficulties, including an insufficient number of
ports into the WMCO VAX, precluded completion of the planned
schedule of leased phone lines that would permit remote access
from all prescribed locations. In the interim, remote access
will be accomplished via dial-up to . the remote access
installation at the ASI field office near the site.

Ground Water Modeling - During July, work on the calibration
of the three-dimensional solute-transport model at retardation
Factors 9 and 12 was completed. Work began on modeling the
feasibility of recovering uranium by using extraction wells.
Additional modeling was prompted by .results from the
geochemical program.

Also initiated was work on fitting uranium concentrations
calculated by the model to available concentrations measured
in the field (calibration). In accordance with the work plan,
a longitudinal dispersivity of 100 feet and a transverse
dispersivity of 10 was assumed for the model. Model
concentrations were adjusted to fit field data by varying
source rates and source locations, during various time steps
simulated by the model. Formal quality assurance checking of
this calibration has not been completed.

Model development using a retardation factor of 1 (no
adsorption) has begun. This retardation factor was chosen
because preliminary geochemical results indicate the
possibility of very little adsorption of uranium. The field

data is being fitted by adjusting dispersivities and source
rates.

Input files are being created for extraction well modeling
that will allow model forecasts 30 years into the future when
extraction wells would be operating. These files are being
checked and corrected as necessary prior to making routine

production runs. Two statistical computer programs were
implemented during this period and utilized to check the
goodness of fit of model versus field data. One produces

various statistical measures of goodness of fit (GEOSTAT), and
the other calculates the range of concentration values that
are consistent with ones already measured at each monitoring
well within the plume.
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Risk Assessment:

©

OQerable Units 4 and 6 - The Risk Assessment (RA) for the FMPC
RI is proceeding on schedule for Operable Units 4 and 6 for
both radiological and chemical contaminants.

The chemical and radiological risk assessments for Operable
Unit 4 have been 1ntegrated into a single report and submitted
for internal review by affected parties at Knoxville. Upon
receipt and incorporation of their comments, a draft will be
submitted to project management.

Soil sampling of the silo berms and underlying strata is still
required to assess the status of potential environmental
exposure pathways to off-site receptors that could result from
contaminants in soils surrounding the silos. Should these
sampling programs validate that these are real pathways for
chemical or radiological exposure, these pathways will be
evaluated based on procedures contained in the Work Plan.

Preliminary calculations have been performed to estimate the
radiological impact on public health if ground water in the
south plume is routed to the Great Miami River wvia the FMPC
effluent dlscharge. The Chemical Risk Assessment Group has
retrieved organic and inorganic chemical data for the south
plume from the database and transferred these data into Lotus.
Summary calculations were performed for well data, QA/QC of.
spreadsheets, and development and/or modification of exposure
scenario calculatlons for impact.

NEPA - A proposed schedule was prepared for NEPA activities
which is integrated with the schedules for each operable unit.
Draft sections of the NEPA Integration Plan are undergoing
internal review. The Integration Plan will address the level
of NEPA documentation required for Fernald RI/FS activities
and a method of CERCLA/NEPA 1ntegratlon. A Draft Plan will
be submitted to DOE-Fernald in early August. In addition, a
review of the existing environmental data sources will be
initiated, to identify technical subjects that will require
more detalled data, an expanded study area, or more current
data for NEPA purposes.

Tasks 5 - Laboratory & Benchscale Studies

Bench-Scale Studies - Resins and other materials necessary
for the bench-scale studies were procured. A revised proposal
for the bench-scale studies was received from the IT-Knoxville
laboratory and a copy was sent to WMCO for review. A partial
analy51s of a composite sample was completed and indicated a
maximum uranium concentration of 27 ug/l. During the month,
problems developed with the analytical methodology as related
to detection limits, but these have been resolved and the

. 8
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‘treatability study is progressing. Initial testing of the
composite sample indicates that ion exchange can remove 90
percent of the uranium. Work on the treatability study was
delayed during the month, both because of the above-referenced
problem and because a purchase order had not been issued. A

purchase order has now been issued and both problems have been
resolved.

K-65 Silos - Sampling activities were completed for all silos
during July. Total sample recovery is unacceptable, requiring
further modification prior to the resumption of sampllng.
Sampling methods and apparatus are undergoing englneerlng
evaluation prior to resumptions of sampling.

Task 6 - RI Reports

Operable Unit 4 - Considerable effort was expended during July
to project schedules to reflect the needs of regulatory review
cycles and budget constraints. A schedule with appropriate
personnel locading has now been attained and is pending final
approval by DOE and EPA.

Written responses to two sets of formal questions have been
completed during this period. The first was a set of
questions prepared for EPA by the AWC Organization. They
covered the earlier submission of the (o0ld) Task 12 report.
The second was a set that had been submitted by DOE and WMCO

dealing with the (new) Task 12 presentation of the Screened,
Alternatives. ~

The presentation of the Screened Alternatives for the EPA was
made at the July TIE meeting at the Fernald site. This
elicited a number of questions and responses beyond the formal
prepared materials.

Work is progressing on the Detailed Analysis of the
Alternatives, Task 13. The day-to-day activities take place
within multi-disciplinary teams assigned to each of the
separate Alternatives.

Operable Unit 6 - Ground water elevation data from 1988 and
1989 and ground water quality data from Rounds 1 through 4

- were extracted from the data base. Uranium concentration in
ground water data from several sources (i.e., Fernald data
base, Environmental Monitoring Report (EMR), etc.) were
compiled to support ground water modeling and risk assessment
efforts. ‘

A report program generator (RPG) output file from the Fernald
data base was downloaded to a personal computer and
subsequently imported into Lotus. The Lotus file is 'being
modified to produce tables suitable for the Remedial

-9
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Investigation (RI) report. The computation and compilation
of alkalinity ground water data for Rounds 3 and 4 were
completed.

Figures were prepared to present uranium and nitrate
concentrations in ground water for Rounds 1 through 5. The
preparation of ground water elevation maps for 1988 and 1989
was continued. Isopach and structure contour maps for the
major clay interbed of the sand and gravel aquifer and an
isopach map of the till were completed. Geologic cross
sections of the South Plume area were also completed during
July. The preparation of hydrographs for selected wells was
initiated. Background data was collected for use in report
preparation. Lotus files containing ground water uranium data
for the South Plume were used to generate information for the
radiological portion of the risk assessment.

Geochemical Program - The July 1989 geochemical program
activities included geochemical modeling of ground and surface
water, total uranium analysis of stream bed sediment and
subsurface soil, and selection material for differential
leaching uranium analysis and geotechnical testing.

Seventy-two ground water analyses and three surface water
analyses were sent to IT Corporation's Albuquerque office for-
geochemical modeling. Input files were generated from these
data and geochemical modeling is in progress.

Forty-eight samples of Paddy's Run and outfall ditch sediment
and subsurface soil has been analyzed for total uranium. One
sample from each drainage has been selected for differential
leaching uranium analysis.

Thirty-one archived subsurface soil samples have been selected
to undergo geochemical testing, and seven subsurface soil

samples have been selected for differential leaching uranium
analysis.

Task 7 - Program Management and Reports

7.1 Program Management
Section 6.0 of the Workplan, the Project Management Plan,
is in the process of being revised for submittal to USEPA
in August.

Two information exchange meetings were held with WMCO

personnel At the second of these, the cognizant
engineers for each of the activities and operational
units were announced by WMCO. These personnel were

assigned to allow a more contlnuous flow of information

10
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Task

between the organizations involved in the site
remediation activities.

Quality Assurance

The quality assurance activities for the month of July
1989 were categorized into general areas.

. _ Continued effort for closing of open audits,"
surveillances and nonconformances.

. Field Quality Assurance on field activities through
monitoring and surveillances.

. Continued efforts on organizing the project file
into task oriented filing systems.

. DOE/WMCO requested to complete review of ASI
submitted document change requests.

. Preparation of approved document change requests to
controlled copy holders.

Health and Safety

. All workers continue to be monitored for exposures
to chemicals and radioactive materials during RI/FS
operations. All monitoring results continue to
remain well below recommended action guides and
applicable limits.

. The new urine sampling schedule showing urine
samples collected from every field employee at the
end of each 10-day work period continues to show
results less than 5 ug/l of total uranium (WMCO's
detection level). No positive results were obtained
during July. Over 60 samples were analyzed.

. Health and Safety support has been ongoing for water
sampling operations and the Facilities Testing Phase
of the RI/FS. Health and Safety coverage is being
provided for first and second shifts during Facility
Testing operations.

. Work is being done on 2nd shift to permit electrical
power to the building to shut down thus ensuring
electrical safety. - )

8 - Ccommunity Relations Support

The Community Assessment was completed. Briefings on the
process and initial results were given to the FMPC

11
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Environmental Safety & Health Advisory Committed, to the
TIE and the ERA meetings. ASI conducted about 30
interviews.

2. Follow-up activity from the May 15 Community Meeting:

- The first draft of the videotape transcription was:
completed; it will undergo technical review and be
completed in August.

- Information was gathered for the report on the
meeting.

3. Work began on the revision of the RI/FS Community
Relations Plan.

- A first draft of objectives and implementation
strategies was created and reviewed by the ASI
Community Relations Team.

4. A White Paper discussing objectives and recommending an
October date for the next RI/FS Community Meeting was
initiated.

Task 10 - Feasibility Study Work Plan

The Feasibility Study Work Plan was submitted to the USEPA and
OEPA on August 15, 1988. Comments have not been received from
either OEPA or USEPA as of July 31, 1989.

Task 10 Percent Complete: 100%

Task 11 - Remedial Technology Alternatives

The Remedial Technology Alternatives Report was submitted to
USEPA on December 16, 1988. Comments have not been received
from USEPA.

Task 11 Percent Complete: 100%

Task 12 - Initial Screening of Alternatives

Detailed analysis of the screened alternatives continued in
July. Eight teams are further defining the priorities of
their detailed tasks and revising schedules and man loading
to conform with review periods and budget constraints.

Operable Unit 6 - During the month of July, the efforts on
the Feasibility Study (FS) for Operable Unit 6 focused on the
following main areas:

e 12
0000619



. Continuation of the bench-scale studies;

. Completion of the documentation of information to effect
transition from the information in the "Development of
Alternatives (Task 12)" document of December 1988, to the
"Screening of Alternatives" information for Operable Unit
6 that was presented to the U.S. Department of Energy
(DOE) in May 1988;

. Continuation of work on the detailed analysis of
alternatives;
. Presentation of the results of the initial screening of

alternatives at a Technical Information Exchange (TIE)
meeting with the U.S. Environmental Protection Agency (US
EPA) and the Ohio Environmental Protection Agency (OEPA);

and

. Discussion of DOE and Westinghouse Materials Company of
Ohio (WMCO) comments on the initial screening of
alternatives. :

The work associated with documenting the transition from the
information in the "Development of Alternatives" document
submitted in December 1988 to the information used for the
initial screening of alternatives for Operable Unit 6 was
completed. This documentation will appear in the FS report.

Detailed Analysis of Alternatives - The primary emphasis in
the detailed analysis of alternatives during July focused on
the following:

. Development of accurate receptor data base in con]unctlon
with RI staff members;

. Development of an alternate data base on concentrations
of uranium and other potential contaminants. This was
also undertaken in conjunction with RI staff members.

. Initiation of preliminary computer model runs, in
conjunction with the modellng staff, on the effects of
ground water pumping on uranium concentratlons. These
data will be used as a basis to establish the details of
ground water pumping alternatives.

. Identification of Operable Unit 6 applicable or relevant
and appropriate requirements (ARARS).

. Request for and partlal receipt of selected information
from WMCO for use in the detailed evaluation.

13
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PLANNED ACTIVITIES FOR NEXT MONTH

Continue sampling to support geochemical study:;
Continue Facilities Testing Program;

Continue the South Plume FS;

Prepare data tables for the RI reports;

Alkalinity data for Rounds 1 through 4 will be added to
the Lotus file;

Alkalinity data computation .data summary will be
initiated for Round 5 data; :

The uranium concentration data summary will be updated
to include individual EMR analysis;

Ground water elevation and nitrate and uranium
concentration maps will be completed;-

Hydrograph preparation for selected wells in the South
Plume will be completed:;

- Trillinear diagrams and text preparation for the RI

reports will be started in August;

A draft report of the health risk assessment will be
completed:; and

Continue ground water modeling to support OU 6 RI/FS.
Complete OU 6 bench-scale studies;

Continue detailed ana1y51s of alternatives for OU 4 and
ouUu 6;

Prepare written responses to DOE and WMCO comments on .
initial alternative screening; and

Complete geoéhemical modeling required to support
Operable Unit 6 ground water modeling.
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INSTALLATION DATE: _7;’7_;&
FERNALD RI/FS |
I IO ot e TOP OF PROTECTVE WELL COVER: FT
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CONSISTEINCY CF CIHZZivE SCILS

INSISTENCY | 51agharu( TONS PER SOUARE F00T)
VERY SOFT | LESS THAN 0.25
SOFT | 0.25 700.50
MEDIUM STIFF | 9.50 70 1.0
STIFF 101020
VERY STIFF 207040
MARD J MORE THAN 4.Q

(1

6250

CENSITY CF GRANULAR SCiLS

STANCARC :
QENSITY l PENETRATICN :

! RESISTANCI ™!
VERY LOOSE | 0-4 .
LCOSE | 5-10 i
MEDIUM OENSE| 11=1Q N
OENSE | 31-%0 i
VERY DENSE | OVER %0 !

STANDARD PENETRATION RESISTANCE IS THE NUMBER OF
SLOWS REQUIRED TO DRIVE A 2-INCH O.0. SPUIT BARREL
SAMPLER 12 INCHES USING A 140-POQUND HAMMER FALLING
FREELY THRAOUGH 10 INCHES. THE sAMPLER IS ORIVEN 18
INCHES ANO THE NUMBER OF BLOWS RECORDED FOR EACH
8-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO
INTERVALS lS_THE STANOARD PENETRATION RESISTANCE.
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WELL-GRAOED SRAVELS,
GW GRAVE! - SANO MIXTURES,
LITTLE CR NO FINES
CLEAN GRAVELS
(LITTLE CR NO FINES)
POCRLY-RADED GRAVE'S,
Gr SRAVEL - SAND MIXTURES,
LITT.E CR NQ FINES
GM SILTY GRAVELS,
GRAVELS GRAVEL- SAND-SILT MIXTURES
WITH FINES
(APPRECIABLE AMOUNT
OF FINES)
GC CLAYEY GRAVELS
GRAVEL - SAND-CLAY MIXTURES
WELL-GRADED §ANDS,
SW ‘.;RAV‘_EL'_Y s.\:«‘ose.s
LITTUE CR NO FIN
CLZ AN SANDS
{LITTLE QR NQ FINES)
PGCRLY~GRADED SANCS,
SP GRAVELLY SANOS,
LITTLE CR NO FINES
SILTY SANDS,
SANdS SM SAND-SLT MIXTURES
WITH FINES
{APPRECIABLE AMOUNT
OF FINES)
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. SANO-CLAY MIXTURES

FINE-GRAINED/HIGHLY ORGANIC SOILS

:NQRGANIC SILTS
ANO VERY €iNE SANOS.
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OH
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rUMLS,
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HIGHLY
CRGANIC

pT
SAILS
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CNSISTENCY OF COREZSIVE SOILS CENSITY OF GRANULAR SCILS

UNCCNFINED CSMPRESSIVE STANCARD |
CONSISTENCY TH(T pe R QENSITY ! PENETIATICN
STRENGTH(TONS PER SQUARE FQOT) ' RESISTANCEZ W
VERY SCFT | LESS THAN 0.2%5 VERY LOOSE | py—
SOFT Q.25 70 0.%0 Lcose | 5 =10 l
MEQIUM STIFF | 0.50 T3 1.0 MEZIUM OENSE | 11-10 |
STIFF 1.0 T0 2.0 DENSE | 3t-10 |
VERY STIFF 2.0 TO 40 VERY JENSE | OVER 50 i
MARD J MORE THAN 4.0
1
M SranparD PENETRATION RESISTANCE IS THE NUMBER OF
BLOWS REQUIRED TO DRIVE A 2.INCH 0.0. SPLIT BARREL
! . SAMPLER 12 INCHES USING A 140-POUND HAMMER FALLING
FREELY THROUGH 30 INCHES. THE SAMPLER IS ORIVEN 18
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6-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO
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CCNSISTENCY CF ZlrEsive SCWS

6250 . .

CENSITY CF GRANULAR SCiLS

ANFINED COMPAE STANCAARD
CNSISTENCY STREUNNG%J?:'ON,‘ES: pcg...quggai‘s:g%cm) CENSITY l issgs‘_::;c%?”
VERY SOFT | LESS THAN 0.25 VERY LOOSE | 0~4

soFT | 025 700%0 ; \COSE | s -0
MEDIUM STIFF | 0.50 70 1.0 MEDIUM DENSE | 11=130
STIFF | 1.0 70 2.0 DENSE | 31-%0
VERY STIFF | 2.0 70 40 VERY DENSE | OVER 50
HARD | MORE THAN 4.0
- i STANDARD PENETRATION RESISTANCE IS THE NUMBER OF
’ BLOWS REQUIRED TO DRIVE A 2-INCH O.D. SPLIT BARREL
SAMPLER 12 INCHES USING A 140-POUND HAMMER FALLING
FREELY THROUGH 30 INCHES. THE sAMPLER ISCRIVEN 13
|NCHES AND THE NUMBER OF BLOWS RECORDED FOR EACH
8-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO
INTERVALS ISATHE STANDARD PENETRATION RESISTANCE.
\ CLEAR U. S. STANDARD
SIEVE - SIEVE
OPENINGS NUMBERS
t ! 1 ! | t |
| i 1 ) | i | 1
3 1/2'34" 378" #4 0 #10 #40 #200
roca. oo, o ' 8 ¥ o o 5
GRAIN SIZE IN MM
cﬂ.ll\ls r csanst ;.‘:(‘ .ng il:ﬂ‘.g" ‘zalj:~° | g IR T and CLav

USCS CLASSIFICATION FOR SOILS

COARSE~GRAINED SOQILS

WELL-GRAOED SRAVELS,
GW GRAVEL-SAND MIXTURES,
LITTLE CR NO FINES
LZAN GRAVELS
{LITTLE CR NO FINES)
PQQRLY-3RAOED GRAVEL S,
Gr GRAVEL - 5ANO MIXTURES,
LITTLE CR NG FINES
GM GRAVE SILTY GRAVELS,
WVEL- SAND- SILT MIXTURES
GRAVELS
WITH FINES
(APPRECIABLE AMOUNT
. OF FINES)
GC CLAYEY SRAVELS
GRAVEL - SANO-CLAY MIXTURES
WELL-GRADED SANDS,
=\ SRAVELLY SANCS,
LITTLE CR NO FINES
CLZ AN SANDS
(LITTLE CR RQ FINES)
© POCRLY-GRAOED SANDS,
SP GRAVELLY SANOS,
LITTLE QR NO FINES
SM SILTY SANDS,
SAND-SLT MIXTURES
SANOS
WITH FINES
{APPRECIABLE AMOUNT
OF FINES)
o CLAYEY SANDS,
f ’i‘_).g;,j‘- sC SANC-CLAY MIXTURES

FINE-GRAINED/HIGHLY ORGANIC SOILS

:NORGANIC SILTS
AND VERY TiNE 3ANOS.
ACCK CLTUA,
SILTY TR TLAYE™ 2'NE SANCS
QRILATEY SILTS
WITH SL.GnT 2LasT'C7TY
INCRGANIC Z_2YS
QF LoW TS MEDIUM 2 ASTISI TV,
GRAVE. .Y TLAYS,
5aN0yY T Avs,
SiLTY TLAvS,
LEAN CLATS

ML

SILTS
ANQ CLAYS
LoD T
(LSS THAN %0)

cL

CRGANIC SiLTS
AND QRGANIC SILTY 2. Ave
QF LW PLASTICITY

oL

INCRGANIC TLTS,
MICACECUS SR 31aT2wacIzls
FINE SANOY
SR SILTY SSiLS

MH

SILCS INQRGAMIC 2_AYS
ANO CSLAYS ANIC JLaTS
. . QF =iGm 2 ASTICTY,
=IQUID LimiT CH FAT CoaTS

(GREATEQ THAN 350) ‘

ORGANIC CLAYS
QF MEQIUM TQ suGR P _ASTITTY
QAGANIC SiLTS

OH

PEa%.
=UMLS.
SWAMP SCIL S
WITH HIGH CRGANIC SONTENTS |

HIGHLY
CRGANIC

PT
SCILS
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VISUAL CLASSIFICATION OF SOILS ol il 151
PROJECT NUMBER: /77 R 3 PROJECT NAME: /fer 1 /)
BORING NUMBERLTHZ44 ) | Pl COORDINATES: OATE: 2 / | /P9
ELEVATION: GWL: Oeptn Oate/Time OATE STARTED: 2./ )/ »7
ENGINEER/GEOLOGIST: 77< 1) Oeptn Oate/Time OATE COMPLETED: 2 // /.~
DRILLING METHOOS: Mo /loo Auaen : PAGE / of S
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N el = § .S OESCRIPTION > |aaa REMARKS
s+13e|8z0 g o a (327
Rl R CEREY » _
a 3 |°3
A Lons€ ((OyR Y72) Jontk brocia Sand Ha o =3 PP
B h ,??6 /L/ é Kome gqravel +Clay, Oy Sc| — =0 CPM
- 0.5 I@LUJ Hd Qs 5 )q) ighc olive browasiiry BJ"/JO-/‘/
- 4 /j0o0d /({ G 28 c/gy Yso,i,.). Semad, TFOC e OF oracer | ¢ 7{{6 cpm
~1 Y | o plaseic Ty :
r /O h ‘63 7 7 7
1= O _ <
) (QELY Hard (ISvsig)l (4hr Olive brown Siy HAVU =g, : ,OFM
- 4 {010 ( CD Clay, Sowre S<id, vjace oF grave( 0c¢ 7(/0 P
2.01.F1 | AP LOas FCESPCLr L papd L TT 30 - CF;y(
ek 2 . BJ =30 ~(ao
22X SA»A C/M
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P o AR
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§‘O /‘(aala oo . IS (SY Sy {;‘;uralfv(c brewn o (1T Hyvew = 2 Prm
SRR () |¢oy some swm race o5 graveZ | o, |y 2 PV cpm
-2 { o) Pl srec, )y PR el .
35 Yieeer SO (Y 91y Dactc qrage 5/ Clay B 0>  Cpm
= - 1013 ) lrroce AL saaad Sl , nted plasticipyl AL dtj
7-/ & T lwodsr ]
- 1.9 15wy ‘
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507 77 . 8o = foo Cpm
o 1Pel 2 |4 | sue e s
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Z-( ~ O //K«
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= - /O-?{ 3 & Swy C(G}//T/Acc < SFqravel, med. C‘._ 0. % :;L:go QPM
6.5 2 x> Llosrg /ryr  prol<r~ J=14
T Teory ) SVi4E (2.3 ISUY) Olive boown $iITy Clay, @d=r20 cpm
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PROJECT NUMBER: (,) 2 22/ PROJECT NAME: e/ ¢, /) Vel L
BORING NUMBER: [/ 5/, COORDINATES: OATE: 2 /| / P9
ELEVATION: GWL: Deoth Oate/Time DATE STARTED: Z /) / 5o
ENGINEER/GEOLOGIST: ——< /) Deotn Oste/Time OATE COMPLETED: # /| / 9
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PROJECTNUMBER: (D2 3.7 / PROJECT NAME: Lo nq o) o .,
BORING NUMBER: /[ F¢, COORDINATES: DATE: 2 /| /¥
ELEVATION: GWL: Depth Date/Time DATE STARTED: 2 /(/ 79
ENGINEER/GEOLOGIST: 7_SD Deoth Data/Time OATE COMPLETED: - i /0
ORILLING METHOOS: 1o o) Aoaer PAGE T 0F 5
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oy |2 wtEU~1Q = OESCRIPTION > |aaw
T4 s{8g 5|8 ~ - [<2=
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PIEZOMETER INSTALLATION SHEET '55«.‘2’..“.;_‘; i
PROJECT NAME _RT/FS Ferne [d FIELD ENG./GEO.7: .S DATE 2/(/75
PRCJECT NC. _ o2 3.7 CHECKED BY . DATE _7/2{ &9
BORING NO. 1 Xl
PIEZOMETER NO.___ /2% DATE OF INSTALLATION __Z /| /X' 9
BOREHOLE DRILLING
ORILLING METHOD " fb/ina) oger | TYFE CFBIT _ Foge,
DRILLING FLUID (S) USED: CASING SIZE (S) USED" .
FLUID 4 FROM o TO 16 SIZEFZ M FROM  —  TC  —
FLUID _q/¥ _FROM _ /A TO _4#- SIZE __ /A FROM - __TO___—

PIEZOMETER DESCRIPTION

TYPE mam‘m:;a; Pifz onoves
DIAMETER OF PERFORATED SECTION 2 iy IO

PERFORATION TYPE:

sLoTs pd  Hores [ scrReeN (]
AVERAGE SIZE OF PERFCRATICNS 0,92 /i
TOTAL PERFORATED AREA 4.0 Sz—

RISER PIPE MATERIAL <.~ hgdcdg Q0 LPUC

RISER PIPE DIAMETERS: A
0.0. 2% |y 1.D. zom
LENGTH OF PIPE SECTIONS gﬁi e s -3

JOINING METHOD _Sccees rTvle -~ ~ £l vs L,
504[ ZhC@le

PROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH__ 5’ OTHER PROTECTION mﬂggz QIOTeC TV (OCL
PROTECTIVE PIPE 0.0, __ 432" With insTalled
ITEM DISTANCE ABOVE /BELOW ELEVATION
GROUND SURFACE ( ) ()
TOP OF RISER PIPE 1. 2!
GROUND SURFACE 0.0
BOTTOM OF PROTECTIVE PIPE 3.0
BOREHOLE FILL MATERIALS:
GROUT /SLURRY/CemenT | TOP 4, 0 BOTTOM ¢ | TCP 80TTOM
BENTONITE TOP /.0 BOTTOM &0 | TOF BOTTOM
SAND TOP Y.0 BOTTOM j4 5 | TOP BCTTOM
GRAVEL TOP WA BOTTOM ,/p | TOP BOTTOM
PERFORATED SECTION TOP  Jp.D BOTTOM ;5 4 | TOP BOTTOM
PIEZOMETER TIP (5.5
BOTTOM OF BOREHOLE 120"
GWL AFTER INSTALLATION 0 _bo  raken fare~
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves(] No B
WAS- A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YES[:] Nom
REMARKS 7P &% JdoiTesn la_ef_ugg___anﬂ T
Barmm o8 comxes oy sne. ax 5.0 000651




FERNALD RI/FS

INSTALLATION DIAGRAM
MONITORING WELL NO.

Lo 5@9@250 ;i

INSTALLATION'OATE: _2 /(7.7

HEIGHT
TOP OF PROTECTVE WELL COVER: 7,00 FT

17 : Teorrve: / < FT
MEASUREMENT NOTCH
NNER WELL CAP
CONCRETE PAD —_— DEPTH (FT)
LA DOCK X
B
. o 030} %8,
—— PR O
K 208 ¢S
(] XK BoTTOM OF CEMENT: /) FT
7298%7% )
: oF
\g.ouu?\.v . ? % ; PROTEBg'{ng‘\‘HELL covir: F 0 FT ¢
) e 3
] ot s 20 [0 m
BENTONITE
seA-Z:0 Fr.-
TOP OF SAND PACK: 5, D FT
/ % TOP_OF SCREEN: /0,0 FT
—_— / — / v
SAND PACK: | SCREEN: / = /
FT. i‘g FT. / _——_ /
: | / = % BOTTOM OF SCREEN: /5,0 FT
/ PIEZOMETER TP: /5, S FT
/, BOTTOM OF BORING: /5, 4 FT
soneHoLE DusETE_ X mones
MATERIALS USED: m’ ‘
SAND TYPE AND GURNITITY: 1) MSIR PPE IS 2-INCH SCHEDWLE 40

BENTONITE PELLETS AS-GM.LON BUCKETS):
BAGS OF VOLOLAY GROUT:

AMOUNT OF CEMENT:

AMOUNT OF WATER. USED:.

OTHER: :

Task: 7.2 1

PVC PPE, FLUSH=THREADED JOINTS.
2) SCREEN IS 2—-INCH LD. SCHEDULE 40
PVC PPPE WITH 0.020—NCH SLOTS.

3) LOMER ©ND OF SCREEN IS CAPPED WITH
AN DD CAP OR THREADED SAP.
4) WATER DEPTH/DATE:

-

GEOLOGIST/ENGINEER: -~ @42.:9.45.:’.@_
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FERNALD
RI/FS

[EY SR

———epm s seme
& e

lu 103

P
Key In

watd

Cofy

Venticstan

VISUAL CLASSIFICATION OF SOILS

PRQUECT NUMBER: CSL V. | PACUECT NaME: CER~ACD RI /TS 7
BORING NUMBER: 234 | cooromnates: DATE: _ | .+. .o
JELEVATION: GWL: Oeath Date/Time OATE STARTED: . S
ENGINEER/GEQLOGIST: W .« _ _ .., . Oeotn Oste/Time DATE COMPLETED: =5.4~. o
ORILLING METHAOS: Avcl Cuauns ST PAGE |} oF W
o
a - > Qv
= -|ez|8s7s . S |2z _
AN B z 2 > 3 111 3 |5=3 AEMARKS
a 4« & 8291 a <A
- - > - g [ s e
- a3 -l " 29
[ b LY - . .
- - . . | T RO R 'ls-.:\....: (B LS Heaw = 7 8O0a
ey I 4 =it @ra (on (%), G |~in ;
- R \K—g LM..&\ QAN =<, T o
PPips St Car - ar iy e 1S TN
i Tesxs | o —_— - e —_— ] —
b\ = 0 P Lo s 5“—""* S 3 -us e QARG Yo ys oy L
A S TV TLE w3 s BULD S s
- jeses 8 - ~D n&%\.u\-‘}- Tt LD -0y 7T —_— - vl T T VO ALl
8 Y L P
SN - - - .
o "‘042.:: = \."\C—C‘ﬂ‘-a-d—‘ Ca~w q /43 ST C 2o Hou 7 S-e 2o
s "l M3 D (= (‘.LA‘(":L‘& Craay i (-L)‘ "-§);-‘MU5 ~ - o T >
LY Sty DwnDd Qg - o
r - b K R . . .
= 3 - ~O TLlLutnT faa U.D -L.TET
DY Ad
r e - ~ ALBLeIng Ao L 3 R T N - -
_ T3
-,  hTLy . . .
{ e - & STEE N i QI\\ TG Ce to| Wz g penn
{ oY & TWAY | Thag Gay ol C LT ) DRD o~z o
BRETS : B = 1Qa oy
- CRde o ¥ < RNy A
F- TNy ~ n {\
- 4 D
ALY . . -
u 1CG e & a— ~2 Lhcounir a4l J 4 K e e
.~
NYe - - \ . I PR TN
- 4 g u o SOEE TR G -8ty Crsr alé) ' P Hau @ < ey
rg S ST QLAY Taa s CrASEC €Ly ) : T
iNDT TAND - .
- qo83s | 1y ¢« } Ce |72 BY= 1 2s
8 cr 21 AN
A\ T e N
o - \ b ( - >
6 ) _o'-7q.'-‘1) ‘ ’\"\
r Oy
| et ey R L Meo 2 2oy @0
:—)3‘;_‘ < Q) 2|\€C B TN ICR (‘/q Co !¢ “ t O
i EREYY R L T Y= ice
ot : >
[ —7 c; < 4 C’ /\ l’\ C\ '
RS 4 |
A S G o |aa O [
~NOTES: - C.auTQAC\"aQ * Peu Daw Sampus Cougered PG ASTM STANOMD g iRATIOw 1
W:G: MaGE R o 5% Cowars 1IDGwT D Usvwag Muusﬁs\ CLaaR Cwuant
DRiR: 3 MACCAL RAackeasuud evey: Heu = @ pem
ASS\$TANT R S Tl o oz £ P
' . AN 1eL B em
sloy : Lee @  eem
AN -~ ay ame - Oy 2 - -
UUUG56 -
———— - |



FERNALD
RUFS

6250

* VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: o1 | | PROUECT NAME: ccunus RI/FS
BORING NUMBER: (e R Y 8 CCORDINATES: QATE: ~4. T -]
ELEVATION: GWL: Deotn Date/Time OATE STARTED: oy.1. o)
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PIEZOMETER INSTALLATION SHEET
PROJECT NAME Tz Ay o< ; FIELD ENG./GEO. M “i.r. M DATE  7/z71z%
PRCJECT NC. (0 32T ST O CHECKEDBY R > . ... DATE 7/24 759
BORING NO. _ =4 | =
PIEZCMETER NO. 122~y ' DATE COF INSTALLATION 127 =9
BOREHOLE DRILLING
DRILLING METHOD Diag fbm uu) | TYPE OFBIT
ORILLING FLUID (S} USED: : CASING SIZE (S) USED:
FLUID ycne FROM  wid TO  afa SIZE &7 FROM S.arace TC 1@.8+%
FLUID _ N FROM __ /s TO_ NIA , SIZE__— _FROM __— T —

PIEZOMETER DESCRIPTION

TYPE  Spcennreaccar MoweTeain & Tyoe | RISER PIPE MATERIAL <¢nenae  mC 3uC
DIAMETER OF PERFORATED SECTION __ 2.C» .. | RISER PIPE DIAMETERS:
PERFORATION TYPE: _ : 0.D. 2%e wen 1D, 2C e
SLOTS HOLES [ SCREEN [_] | LENGTH OF PIPE SECTIONS 9o &
AVERAGE SIZE OF PERFCRATICNS _0- G2 .~cnss| JOINING METHOD __ fiviw  Soimresy / Tmacmden
TOTAL PERFORATED AREA ___3.C ¥t ' | -

PROTECTION SYSTEM

TR VI LT

RISER PROTECTIVE PIPE LENGTH SC Vo OTHER PROTECTION Leches /7
/

PROTECTIVE PIPE 0.D. i e e
TEM DISTANCE ABOVE /BELOW ! ~ ELEVATION
GROUND SURFACE () ( )
TOP OF RISER PIPE © .G vx
GROUND SURFACE 0.0

BOTTOM OF PROTECTIVE PIPE

BOREHOLE FILL MATERIALS: _
GROUT /SLURRY TOP  x/A BOTTOM /A | TCP — BOTTOM -—
BENTONITE TOP  i.c = |BOTTOM =c v |'TOP BOTTOM ]
SAND TOP 3¢ v | BOTTOM ¢ & & | TOP BCTTOM
GRAVEL ' TOP  n.wc | BOTTOM icwe |TOP A BOTTOM ¢ a
PERFORATZD SECTION TOP 2.5 % | BOTTOM 1.5 x| TOP BOTTOM
PIEZOMETER TIP e 3 e
BOTTOM OF BOREHOLE io.S  ©r
GWL AFTER INSTALLATION WUt e el ad lhes Dace
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves[] No X
WAS A SENSITIVITY TEST -PERFORMED ON THE-PIEZOMETER? YES[] - NO [
REMARKS Splate s Reamnna Samn Zowe ax E- )
Tizemetax it e Newispen D TToaniaq fa SIS R Ny cameiiwg <
JRaivna _00QOGSS8 7

] <7




FERNALD RI/FS

INSTALLATION DIAGRAM

INSTALLATION DATE: 7/ > —. -/

TOP OF PROTECTVE WELL COVER: FT
MONITORING WELL NO. P U.T'E aL C -
12 34 /__‘«_,__ropa-wa £c IT
/' ™ MEASUREMENT NOTOH
NNER WELL CAP
CONCRETE PAD —_— DEPTH  (FT)
cauent:_1-C .
i Borrou o ceuent: 1.0 rT g
BOTTOM OF
ROTTSIA_ . Ty
oP oF
/// BENONTESEN:  LO__ e
BENTONITE
seA2.C T,
TOP OF SAND PACK: 5.C T
% /“ TOP OF SCREEN: 2.5 FT
SAND PACK: SCREEN: / = /
55 FT. = FT. / = /
/i% BOTTOM OF SCREEN: iS5 T
/ PIEZOMETER TP: iC.5 FT
/ BOTTOM OF BORING: 10.5 T
E
BORCHOLL DIETER: S NCHES .
SATERUL S USED: 2 So o eks ) ;)'%ﬂlll-w
SAND TYPE AND QUANITITY: < £ S5 ™0 =% (i 3¢ mams PN RLOD e
BENTONITE PELLETS (S~GALLON BUCKETS): 2 Z.c~zne 2) m 2-M04 LD, SOMDULE 48
%csg;&c%wwp N E _ PVC PPC WITH 0.020—8404 0TS,
ou HER S S Y . LOWER OF SCREIN 13 CAPPED
AMOUNT OF WATER USED: 4 = &0 ° o Ry o

OTHER:

N €

AN DO CAP OR THREADED
4) WATIR DOPTH/DATE:
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VISUAL CLASSIFICATION OF SOILS — 252
PRQUECT NUMBER: (_o V.7, PROJECT NAME: “CR ~ALD RIT/ES
BORING NUMBER: /)]G COORDINATES: 0ate. 1[i1(¥9
ELEVATION: GWL: Deoth Date/Time OATE STARTED: 7 [17/pG
ENGINEER/GEOLOGIST: | AdAamS Oeptn Oate/Time OATE COMPLETED: < [j]99
ORILLING METHOOS: AUCER (rouasw \TER) PAGE ofF Y
SCol§2igs]2 2 OESCRIPTION é ana REManxs
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VISUAL CLASSIFICATION OF SOILS

6250 - .

4u1g
PROJECT NUMBER: o 1.7\ PRQUECT NAME: CCemond RI(ES Yoz _
8ORING NUMBER: 12719 COORODINATES: BATE: q)7{2 9
|eLevaTion: GWL: Degth Oate/Time OATE STARTED: 7),7| 39
ENGINEER/GEOLOGIST: [ . Adams Oenth Oata/Time OATE COMPLETED: —v//7/59
ORILLING METHODS: AVGCR Cutoveoos 530 Pace 1) oF I
- -|eg|zE-|Z g |ag
Sl ejoz2]% 3 L BEET REMARKS
sols 2lgw=[3 2 OE€SCRIPTION > laaa x
8 _13 s (S853918 ~ ;3 g‘é"
- leag~-|s a <
" 3 [x]
3130 | Very SR 42 Yond YetewsdIn hogenl lcar piE S -
F TR 7| b | el e kit Hah eyt Was bone. [0 |FO [FiY = By
L 1-11 (:1‘ (fne) chq SO, . L X =
TFENRTY 9 = . ’ Ust | Q- L
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PIEZOMETER INSTALLATI

EET

v:'~:‘wn
PROJECT NAME B F&‘malgi R\ES FIELD ENG./GE0. L_(dAarms _ 0ate_T7|17(8S
PRCJECT NC. L) .77 CHECKED BY _wJdA_pevte | DATE 2 /=2 0/¢
BORING NO. 179 o
PIEZOMETER NO. 279 DATE OF INSTALLATION 7[!7/)?9
BOREHOLE DRILLING
DRILLING METHOD _ [}, !Sgc (Qotgcstj TYPE OF BIT _ fuqer Rt (RO in)
DRILLING FLUID () USEDY (e CASING §1ZE (SKUSED:,
FLUD — FROM — TO — suz?&fmcm 0. T 15.0
FLUIO_—— FROM _— _TO___— SIZE L FROM _— TO— ’
PIEZOMETER DESCRIPTION el
TYPE  (Nesnikervena (hle ld RISER PIPE MATERIAL U,
DIAMETER OF PERFORATED SECTION 4 5]7 in. | RISER PIPE DIAMETERS: .
PERFORATION TYPE: 0.0. 23i6__in 1.0.. 2.0 M,

sm.ors‘@ HoLESs (] SCREEN [} | LENGTH OF PIPE SECTIONS

AVERAGE SiZE OF perRFORATICNS _O.02 in. | voming meTHoo £ )
TOTAL PERFORATED AReA _ 4. & ft Xrew loge

PROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH_2. OFHt . | oTHER PROTECTION _LCX k. _Q‘gd Qg D
PROTECTIVE PIPE 0.0._ 4515 n. - edlock :

TEM DISTANGE ABOVE /BELOW ELEVATION
GROUND SURFACE (i) )
TOP OF RISER PIPE ’ 2.6
GROUNC SURFACE 0.0

80TTOM OF PROTECTIVE PIPE 975

BOREHOLE FILL MATERIALS:

—srouTAseurry Cament | Tor 0.0 BOTTOM [ . | TCP BOTTOM
BENTONITE TP (.0 BOTTOM P4 | TOF BOTTOM B
SAND TOP 2.0 BOTTOM (4 Y | TOP BOTTOM
GRAVEL TOP  — BoTTOM —— | TOP BOTTOM

PERFORATED SECTION TOP G 3 goTToM }Y |5 ToP BOTTOM
PIEZOMETER TIP s dY CF
BOTTOM OF BOREHOLE (5.0
GWL AFTER INSTALLATION ——
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves(] No ]
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER?. YES[] NO (7]
remarks __(AMafeq Bea cne 12.5-13.0 B '
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INSTALLATION OATE: T 110
FERNALD RI/FS
NONITORING WELL No. r & rroeen weu com’ )
(219 '
MEASUREMENT NOTCH
NNER WELL CAP
CONCRETE PAD  ——e DEFTH  (FT)
:};;:_ BoTTOM oF cement: | .0 T
7
S O g, g/g PROTECTVE W, covem; 2T 7 §
7 wodifine 1O
BENTONITE
sean1.Q_ .
TOP OF SANDPACK: ¥ () FT
% % oo smeme 5.3
T /;%
SAND PACK: SCREEN: / 5 /
/AL S S T Y % = /
__jL % g% BOTTOM OF SCREEN: [ [ FT
%/ PIEZOMETER TP: 9.4 al
//, BOTTOM OF BORING: |5, O T
soroiaLr oTor - 1) mongs

UATERIALS USED:
SAND TYPE AND QUANITITY: o). D

10\90

BENTONITE PELLETS (5-GALLON BUCKETS): 2 O eed
3.0 bu 5

BAGS OF VOLQLAY GROUT:
AMOUNT OF CEMENT:
AMOUNT OF WATER USED:
OTHER:

TASK: (002 3.7 |

NOTES:
1) RISIR PPE IS 2-INCH SCHEDALE 40

GEOLOGIST/ENGINEER: | L}dgmﬁ

RA/RC T-20-F4 4 ram
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VISUAL CLASSIFICATION OF SOILS | {¥i=zis2iss
PROJECT NUMBER: (o3 3.7 PRCJECTNAME: CCR~AD RL/ES
BORING NUMBER: |39 COORDINATES: 0ATE: (7)13/89
ELEVATION: GWL: Depth Data/Time DATE STARTED: 7
' 07/i3/g?
ENGINEER/GEOLOGIST: () (0 e Oepth Oste/Time OATE COMPLETED: 7/, /59
E:ILLINGMETHOOS: AVCER (Honaws LTEWY PAGE | oF & '
= -]wg|3E-|E . g |k
Y t: T ] > 2z g Lwo
w b 3w gtj 8 E DESCRIPTION > ;52 REMARKS
TN e3-|E | A A
3 Q
R 1185'7_'7_% lo . %%%ﬁyﬂ;gig Bl Sicry oA L Heou = O pOmM
i 1677 U :r::o%(s A‘JIQ@) a‘-”“‘:"&"""" ha e <t )'4? e O%)M' o] .
_ By o Sips” W04Q Y444). DRRK TEUOWIOH EuM 1 X+ 150100 Cpm
- 180tz | O NR T oA A
— J67¢ » UERY 7% (JOYR . 3/3) ORA.BAN, C
b o4 T/ T ; sl He = 0 Porm .
5. lg%gf 8 (p &g%laxw[.wuwlw% CL 130 K‘: O cam
. Jely . Ay« 140 130 cpm
- 1855 9 |G SAh e |22
- €718 _ —
= s IR |2 SpA N, oL les
= |1&174 STIFF, (IO GR, Nj<) DRK. CEB0ursr_ AROM
T {Za STy Cuny, 1ok of Daonid e EAnGE: s [Hao = O @p
+ ”25;‘6% 12 (9 gn\cg):t)m gfﬁﬂcafeLmo.sr C,L— )§ ~ * O cpm
; ' fixg : 100-110 cpm
-, Lol le | M SAA Loy
g81ei] ; .
- {1 | O N R A [uA
i I§N1ER SYR §/4)L6T. OUvE BRACKS "
" ) %Zg ’8 S ;{‘%g é"’?:{QﬂCE{)P)WChFlNETbm@. oL |>us Mo 0 PP
R CRACEL, 51 (aHIY _ meisT "} e~ 0 Cpm
I ﬂlés’lgg )i R :/90-/50 Cprm
. !I‘f% t J A W
Ak | Reen \
A 0 NR NE | na | (WTH scrReEn)
] 16163| 3077, (107R.5]¢) Pecowisn BRown, A
— - ' / ’ ) Haw = O ppm
3 ey L
T 1) 0 | G [ghgrerceerFine o mebumemct ooy | 5 | T e Lo
S .’578(" 12>~ : ' Ry = 110-f20 cpmm
I T U ¢ NR NA | VA
1618
I : k00, 2 | O ,UQ . NA [ A (WITH scredd)
.\'()TI-.’S; Contrnctar : PonnDdae SAMPLES ColisctEDd PR ASTM ST BARS TE b TRAT 0N —_—
-§t:.:.s:}t15"é'mi Cow lter Corons 'BGuTiICed LhimGa MUuNIELC o cuaan
AssiTAamt: DIk _rson - BA(_"W"”“ \;“:“‘GZ Hno: O pew
5 Wandy Budack SRR = SamefAs fbee o 2 O cen
- Geo 03551# “ . Me; L)ofbccgg Qs 77::100_,.20 c -
. -welLGo, | Pr
HAII(& 3! * Oy =ZZ‘?Q°/0 @.”I’/”
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VISUAL CLASSIFICATION OF SOILS ]ffm l
PROJECT NUMBER: (o2 1. PROJECT NAME: CSQmoch RI/ES,
BORING NUMBER: 282 COORDINATES: oate: 07//2/89
ELEVATION: GWL: Depth Date/Time DATE STARTED: 7/ /09
ENGINEER/GEOLOGIST: C, Crube Depth Date/Time DATE COMPLETED: /.y /o0
[ORILLING METHODS: AvafR (Mowiows ATTR) PAGE 2 OF <
--|eglzE-z g a2
EolES (5248 o R -
- 3 wizgv=-la 2 DESCRIPTION > |25 ARKS
S N R s |32
- .E- < _ § §§
18786 HACE ( 109R 5/4) Jeicwisn B0 or o ) "
- N ’d—, ’8 (.Q -“&ﬁ{@zﬁn@é%cF FING'rcmeoS.'ezqu‘CL H.S .\'}’:N‘ gc;e'““‘ -
R () I Ve Saleh - D0 e -
i ’Je(;og o w(fw SQH el |35 )
74C
P ,Z{,;%ﬁ 25 '§0 NR NA [OA -
S N ITF, (40 R S relow. o BROLCE, SO Moo = O ppm
- . - S G ~Y
S O O S R i (TR I S
- 16792 VERY STIFF, (10GQ . 5/3 gbqusc«crvctf?i. _ QX = 118y30 cpm
:.TO ofézé IO 5 ];gc%wrof S#sjnmoeﬁluc Qeg €L, Lo RIBTLIN CL 3:
18793 , ) -
1otze| IN | O N& \. NA| A
[ [T HAD _(1cyR. 5/4) Yeuowen SR, sy Weo = O PP
OT43 -+ P SINED maD, CRA
o | 1B | o [S Al AOMRRSSER o |y ] O
' v e, ; | &% = 40-100 cpr .
- R RC | G SA A CL |4.25 -
i 333¢ ' Y N/ ) DRX. GREY, 513 CLAY, TRAE
B | o RSRASREEITT
i 53331 , WL)’ ANU = O ppm
[ kM8 | G SAA CL | Dyd == 0 cpm
| ez FrD, , A oy - 120-/130 cpm. -
T || SHA CLldag
13 -
S .‘37?:939 O “R M MA
COMe
3L , Wou = O gpm
[ 4 Lown] MM ShR CL N2 o7 6 cpm -
- 14 5—3_33‘, _ iy = ‘2.0"‘30%-
[ Jew| 8 | O ALY NA|NA| )
53%3-4 I\L\)VH\ Screen
= 4¢ . .
ouq| 10 | O NR . NA (N4
MNOTES:
SAA= Some. A5 Abgve.
NR = Np ,choucrj

()OOOSS o.‘.:-"-‘--e-.
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: Lo 3 — PROJECT NAME: FERmoD Q1S
BORING NUMBER:  [9Q9 COORDINATES: oate: OM /|
ELEVATION: GWL: Depth Cate/Time OATESTARTED: ()17 /2 /A%
ENGINEER/GEOLOGIST: (*, &ruobe Deptn Oste/Time OATE COMPLETED: 07 /4 | Q9
DRILLING METHODS: pucer C oo sre) PAGE oF
5 - E % § : ; :C. § §§ = REMAAKS
sEliw Es |8 ¢ OESCAIPTION M
Q - - ; - & - - . - w? -
. i § il m-\\\%\“\ § :3
o ™ - 5' 43;:.'3; ' Lﬁ (Q . WMé'AQm&gf' Gfoe‘!'m;{lg‘l?‘zl’::?ﬁ'a- CL >LI ﬂ ‘-::‘u-: 8 %\m -
10¢ ' et _ _
- I3 _ HARQ . | RE~ 110~/ om
L e 1| G SArA CL 743 ;
- G — : - . - o -
53345 CeRy stk S 5 qg{)EDQL.GDEY_. 54\1"{0}&* .
- -t 071485 ' TRAC € ANS TO MEBIL N CRave,. y . -
i c,h(.*i‘ ’5 L‘ MEﬂm:\ o!M;nc./v2 L MNSIST- CL A5 :
- 533¢4 . ASTIEF - . b Hao 2 O ppm .
o le e T SAA COl20 | o 6 apm
il 53347 STIFF 8% : 100-110 Cpm -
- A0 G [ SAA CL [1.25 -
BT STIeR, _
b s - 0n 4‘;22‘ G SPA Wi
.1-. T |s334ar . SEIFF JHuu = O ppm
a1 | (4 SR CLIIO| &~ © cpn
s 1'.)'5,-}0?. MEBVIN 3T1e SAD{ Qg » {20~-130 cpom -
- ag 071384 . OL '75 -
|20 | (4 .
b \q - = =
53357 eDivin 3TIEF, ] _ _
B[ SAG e s
i 3335 St Haw: O %)m
ol <07-13-€% T O cpPm.
- 07‘36 ?)'7 (ﬂ S‘pfpi QL. IZS ":\‘c t 120-430 __Com
= - ‘K ‘&)%m OF bjf-lfﬁ *i‘”y)!’/)j F‘t QC‘;O H— ‘:
L -
NOTES:
SAA =Same As Above.
NR = No Recowzrﬁ -
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FERNALD : (@,\JP“
RI/FS 6250 - Wg,‘,
PIEZOMETER INSTALLATION SHEET | :

PROJECT NAME _Fmpc, RI/FS FIELD ENG./GEQ. (.2 nbe- 0ATE 7/13/%9
PRCJECT NC. Loa 2,7 CHECKED BY /4. ghorte ! OATE = /6 /pS
BORING NO. 292,

PIEZOMETER NO.___{/A
BOREHOLE DRILLING

DRILLING METHOD 5.0 Lir'c3

DATE OF INSTALLATION xA

<tem A qer | TYPE OF BIT _8.0 Holled Stem Aoger

ORILLING FLUID (S} USED: - CASING SIZE (S) USED: .
FLUID ~a FROM — TO - SIZE_yp _FROM _ — T -
FLUID _~a _ FROM - T0O __— SIZE_NA _FROM__ — TO__ —
PIEZOMETER DESCRIPTION
TYPE A4 RISER PIPE MATERIAL 4//

DIAMETER OF PERFORATED SECTION__ A RISER PiPE DIAMETERS:
PERFORATION TYPE:

0.0. NA 1.0.___vA
SLOTS Q] HoLes (] SCREEN [ ] | LENGTH OF PIPE SECTIONS _nA
AVERAGE SIZE OF PERFCRATICNS _ A/ JOINING METHQO _L4

TOTAL PERFORATED AREA O
PROTECTION SYSTEM
RISER PROTECTIVE PIPE LENGTH__UFA

OTHER PROTECTION _tI+

PROTECTIVE PIPE 0.0. NA
TEM DISTANCE ABOVE /BELOW ELEVATION
GROUND SURFACE {FT) ( )
TOP OF RISER PIPE . WA
GROUND SURFACE 0.0
BOTTOM OF PROTECTIVE PIPE N
BOREHOLE FILL MATERIALS: <" o077 1o
/-0 FT .07
Nelcky GROUT / SLRR¥~ TOP 30y BOTTOM ~LiA74| TCP BOTTOM .
BENTONITE TOP  wa BOTTOM A |'TOP BOTTOM
SAND TP NA BOTTOM ya | TOP 8CTTOM
GRAVEL TOP  14A BOTTOM .4 | TOP 80T TOM
PERFORATED SECTION TOP  qa BOTTOM 47 | TOP 80T TOM
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soroias Do O - cres

MATERIALS USED:
SAND TYPE AND QUANMITY: /¥ A
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CNSISTENCY CF CTrESIVE SCILS

CENSITY CF GRANULAR SCILS

-~ INCINFINED CSMPQESSIVE i STANCARC
CINSISTENCY | 57Rgha T =oNS PER SQUARE 2CCT) OENSITY Rt ATiCN
. SISTANCI\?
VERY SCFT | LESS THAN Q.23 VERY LOQSE ! 0—a :
SQFT | Q.25 TO Q.40 LooSE | s -10
MEDIUM STIFF | Q.30 T 1O . . MEDIUM OENSE | H-=10 l
STIFF | 1.0 70 29 OENSE { 3l=-4%0 - !
VERY STIFF | 20 T0 40 VERY DENSE | QVER 30 t
HARD | MORE THAN 4.0
n 'STANDARQ PENETRATION RESISTANCE 1S THE NUMBER OF
BLOWS REQUIRED TO DRIVE A 2-INCH O.0. SPLIT BARREL
SAMPLER 12 INCHES USING A 140-POUND HAMMER FALLING
FREELY THROUGH 30 INCHES. THE SAMPLER IS ORIVEN 13
INCHES AND THE NUMBER OF 8L.OWS RECCRDED FOR SACH
&INCH INTERVAL. THE SUMMATIGON OF THE FINAL TWO
INTERVALS IS THE STANDARD PENETRATION RESISTANCE.
CLEAR -\ S STANDARD
SIEVE SIEVE
QPENINGS NUMBERS -~
L { ] t ! ] |
i, b b ] ] |
3 Y234 Y8 #4 #10 +#40 #200
oo, _ L. . . “ ... a=
GRAIN SIZE IN MM
l CRawCy t Yam0 a
cosms ] Cossss | e TR gt ® \ ¢ong sl sma cuar

USCS CLASSIFICATION FOR SOILS
COARSE—-GRAINED SOILS

FINE-GRAINED/HIGHLY ORGANIC SOIL®

NORGAMIC SIJ S
GRADED GRA ‘ N0 VERY Fikg ‘;‘m; |
. weliL- €0 GRAVEL S, : ROCX FLIUA, )
: _ Gw GRIVEL ~SAND MIXTUAES, ) MU | gty en Cires Fine Sancs
UTTLE CR N0 FINES - ORCLATEY SILTS
CLEAN GRAVELS - WiTW SUIGHT 0 ASTICITY
(LITTLE CR NO FINES) INQRGANIC = 2TS
SiLTS OF Low 70 WEDIGM & AsTeTY, |
- POORLY-GRAOED GRAVELS, . EQIUM P ASTICTY,
GP GRAVEL - SAND MIXTURES, AND CLAYS cL aavELLT T avs,
TTLE OR NG fINES LICUI0 LIMIT SANDY TLAYS,
WL LY ZUavs,
(LESS TMAN %0) , b Mgt
© QRGANIC 3LTS
GM STy GaaveLs. 1 OL | anocRGame SiLTY zLivs \
GRAVELS GRAVEL- SAN0-SLT MIXTURES OF LTW PLASTICITY i
WITH FINES
(APPRECIAALE AMOUNT :
QF FINES) . INORGANIC SILTS, :
Ge CLATEY GRAVELS MH | ¥eceous ca sistcmaczsus |
GRAVEL - SANO=CLAY MIXTURES FINE SANOY i
\ CR ILTY STU.S |
. SILTS |
WELL-GRADED SANOS, s INORGANIC 25378 l
Sw GAAVELLY SANQS ANO CLavS CH OF MIGH 2 aSTIETY
LITTLE GR MO AINES -1QuI0 LIMIT FAT C.avs 1
CLEAN SANDS (GAEATER THAN 30) {
{(LITTLE OR NO FINES) ; .
POOALY-GAACED SaNCS, ORGANIC SaYS l
SP GRAVELLY SANDS. OH | of uEDuM TO HiIGR maSTICITY. !
UTTUE GR A0 FINES QRGARC SIS ‘
PEAT,
SM| s s st ler| 2%, |
-SL
w rI?ANF?SES SOILS WITH WiGH OAGNIC ZSNTENTS |
™ ) .
(APPRECIABLE AMOUNT
OF FINES) ’
sc CLATEY SANDS,
SAND-CL Sy MIXTURES
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VISUAL -CLASSIFICATION OF SOILS

Fa¥aVa¥aloTa)

PROJECT NUMBER: (o2 1.7 PRQJIECT NAME: Ccmact RIL/ES |
BORING NUMBER: ;5 51 COORDINATES: DATE: 7/:5 /97 ' |
ELEVATION: GWL: Deptn Date/Time DATE STARTED: ,/ .5 /o9 i
ENGINEER/GEOLOGIST: © (D -, Depth Oate/Time DATE COMPLETED: /.5 o |
DRILLING METHODS: AVGiR (Mouiaes YTEM) PAGE A OF w i
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CONSISTINCY CF COHESIVE SOILS

DENSITY OF GRANULAR SOILS

: UNCCNFINED CSMPRESSIVE STANDARD
CONSISTENCY DENSITY PENETRATION
STRENGTH(TONS PER SQUARE FOCT) RESISTANCE
VERY SOFT | LESS THAN 0.25 VERY LOOSE | 0-4 ,
SOFT | 0.2% T00.50 L0OSE | s -0 [
MEDIUM STIFF Q.30 ™ LO MEDIUM DENSE | 1 =30
STIFF 1.0 TO 2.0 DENSE | 3i=50
VERY STIFF 2.0 T0 40 VERY DENSE | QVER 350
MARD MORE THAN 4.0
m STANDARD PENETRATION RESISTANCE IS THE NUMBER OF
BLOWS REQUIAED TO DAIVE A 2-INCH 0.0. SPLIT BARREL
SAMPLER 12 INCHES USING A 140-POUND HAMMER FALLING
FREELY THROUGH 30 INCHES. THE sAM’LER IS ORIVEN 18
INCHES ANO THE NUMBER OF 8LOWS RECORDED FOR EACH
G-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO
INTERVALS xs_me STANDARD PENETRATION RESISTANCE.
CLEAR U. S STANDARD
SIEVE SIEVE
OPENINGS NUMBERS *
L ! ! ! ! J
] L T A g 1
3 1v2"3M'3/8" 4 #10 #40 #200
... N, ¥ s L V. W an axo
GRAIN SIZE IN MM
CAave, YY) -
({11 €13 Ty ; vy Toeesr] —rrey [ = At o CLay

USCS CLASSIFICATION FOR SOILS

COARSE-GRAINED SOILS

WELL-GRADED GRAVEL S,
GwW GRAVEL - SAND MIXTURES.,
LITTLE OR NOQ FINES
CLEAN GRAVELS :
(LITTLE OR NQ FINES)
POORLY-GRAOED GRAVEL S,
GrP GRAVEL - SANO MIXTURES,
LITTLE OR NQ FINES
GM GRAVE SILTY GRAVYELS. v
VEL- SANMO=SILT MIXTURES
GRAVELS
WITH FINES
(APPRECIABLE AMOUNT | .
OF FINES)

GC

CLAYEY GRAVELS
GRAVEL - SANO-CLAY MIXTUAES

CLEAN SANDS
{LITTLE OR NO FINES)

WELL-GRADED San0S,
GRAVELLY SANOS,
LITTLE OR MO FINES

SP

POCALY-GRAQED ANCS,
GRAVELLY SANCS,
UTTLE OR NG FINES

SANDS
WITH FINES

SM

SILTY SaNDS,
SANO-SLT WMIZTURES

(APPRECIABLE AMOUNT
OF FINES)

sC

CLavEY sancs,
SAND-CL AT MIXTURES

FINE-GRAINED/HIGHLY ORGANIC SOILS

-
7

SILTS
AND CLAYS
LICLIO LIMIT
{LESS THAN 5%Q)

ML

INGRGANIC SILTS
AND VERY FINE SANOS,
FLCUR

ROCX FLOUR,
SILTY CR CLATEY FINE SANCS
ORCLAYEY SILTS
WITY SLIGHT B ASTICITY

cL

INQRGAMIC 578
OF LOW TO MEDIUM PL_aSTICITY,
GRAVEL.Y ¢ ars,
SANOQY CLarS,
STy ZLars.
LEan CLarS

oL

CRGANKC 3N TS
ANO QRGANIC SILTY L avs
QF LIW PLASTICITY

SILTS
ANQC CLAYS
<IQUID LIMIT
(GREATER THAN $0)

MH

INQRGANIC ST,
MICACEQUS CR D1ATCMAGCEDLS
FINE SanOY
CR SILTY SS0LS

CH

INQRGAMIC 2L, ATS
CF MiGH 2 AST:OITY,
FAT CLars

OH

ORGANIC T oS
OF MEDUM TO ®iGn R ASTICITY,
. ORGANIC SiLTS

HIGHLY
CRGANIC
SAILS

PT

PEAT.
wNys,
SwaMP SOILS
WITH MG ORGANIC SONTENTS
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BORING NO.

RI/FS

PIEZOMETER INSTALLATION SHEET

ROJECT NAME F/MPC EZ/Es
RCJUECT NC. [N 3.7

S

PIEZOMETER NO.
BOREHOLE DRILLING

P

FIELD ENG./GEO. £ Z/ohe DATE 7 -3z - w7
CHECKED BY —

DATZ

OATE CF INSTALLATION

e D A 4

ORILLING METHOD ¢.in Ha)la ) Sbom Do

TYPE OF BIT __%.0.5

p tag) Runer

ORILLING FLUID (S} USED: -~ | casiNG S1ZE (S) USED: Yoo
FLUD wa FROM - TO - SIZE __,ya FROM  — TC -
FLUID _f{'4 _ FROM —  _To___ SIZE _NA__FROM ___ - TC__-

IEZOMETER DESCRIPTION

TYPE Mon copvin s oovmoder
DIAMETER OF PERFORATED SECTION 2.7 -
PERFORATION TYPE:

SLOTS HOLES (] screeN (]
AVERAGE SIZE OF PERFORATICNS _0.on .~
TOTAL PERFORATED AREA __ <.i% ==

RISER PIPE MATERIAL Schrerdile ¢r v

N

RISER PIPE DIAMETERS:

0.0.

22

2 1.D. 2.0

LENGTH OF PIPE SECTIONS =* = /°r
JOINING METHOD _/uh o™ = sl —r0<..

s e C"‘(‘f-/

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH _3. 0+ ©7

e t———

OTHER PROTECTION _¢

PROTECTIVE PIPE 0.D. 225 a e cpoh Dot Deriak
p— « DISTANCE ABOVE /BELOW ELEVATION
. GROUND SURFACE (£7) ( )
TOP OF RISER PIPE . — 5
GROUND SURFACE 0.0
BOTTOM OF PROTECTIVE PIPE s
/BOREHOLE FILL MATERIALS:
GROUT /SLURRY TOP « .. . BOTTOM . ~ |TCP BOTTOM
BENTONITE TOP . 30TTOM ~ -~ |-TOF BCT TOM
SAND ' TOP - 8OTTOM ..., |TOP BCTTOM
GRAVEL TOP A 8OTTOM 4,4 | TOP 80T TOM
PERFCRATZD SECTION TOP - = BOTTOM s ;. ~ | TOP 30T TOM
PIEZOMETER TIP
BOTTOM OF SOREHOLE o
GWL AFTER INSTALLATION T Aeten o Toie ot
WAS THE PIEZCMETER FLUSHED AFTER INSTALLATION? ves(] No (]
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? ves([] NO (7]

REMARKS _aofulfer boccimq 2one o 7.5 <=

By &8 ok fmhr\‘z(rj 2one ok s ST




TEST EQUIFMENT LIST

TEST

EQUIPMENT
NUMBER

EQUIPMENT NAME

NOTE :

THIS LIST SHALL BE COMPLETED FOR ALL TESTS,

ONLY EQUIPMENT SUBJECT TO CALIBRATION NEED

BE LISTED.
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FERNALD RL/FS

INSTALLATION DIAGRAM

INSTALLATION DATE:

7—;.:."1"2 62
HEeHT

TOP OF PROTECTVE WELL COVER: .. < FT
um’i'rlrco'i:mc WELL NO. P—— = T
/ MEASURDMENT NOTOM4
NNER WELL CAP
CONCRETE PAD —m DEPTH m
KX
[ D)
%
CEMENTL 2O _ FT, XKX
. 3 120,
kS
R BoTTOM OF COMENT: ,.o) FT
%
BOTTOM OF
v Y 3
RouTe LA FT, % Ty
. ' TP OF
/// BENIONMESEAL: /. o FT
BENTONITE
SEALZD FT,
TOP OF SAND PACX: S50 FT
/ / & sy
TOP OF SCREEN: 7, () <5-©— FT
4 / — /
SAND PACK: SCREEN: / § /
—ZQ T —_— FT. / = /
/ = / BOTTOM OF SCREEN: /2.2 FT
/ PIEZOMETER TP: /2.0 FT
/j BOTTOM OF BORWG: /5 T
BOROMOLE DAMETOR_ 2. O oo

MATERIALS USED:

SAND TYPE AND QUANITITY: /020y ser/ — 5 - gpa sticks

BENTONITE PELLETS (3—GALL

BAGS OF VALQAY GROUT: A4

AMOUNT OF CEMENT: % (4.,

ANOUNT OF WATER USED: .

ON BUCKETS): =2 duclerts

“J Sk
=/

TASK: 6O 3.7

NOTES:

- 1) FESER PPL IS 2—NCH SOHDULE 40
PG PPL, FLUSH—THREADED JONNTS.
7) SCREIN I3 2—NOM LD. SCHIDULE 8
PVC PP BTN 0.020~8CH R.0TL.

J) LOSIR DO OF SCREIN 13 CAPPED WTH
AN DD CAP OR THRIADED BAS.

GEOLOGIST/ENGINEER: C.Grube.

500
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RI/FS

VISUAL CLASSIFICATION OF SO

PROJECT NUMBER: oL 7 | PROJECT NAME: C2R ~ALD RT [6S
BORING NUMBER: {394 COORDINATES: BATE: ¥ S-¥S[q.2¢ -3
ELEVATION: GWL: Deoth Data/Time OATE STARTED: . - - ..o,
ENGINEER/GEQLOGIST: 1% /1 - L § Deptn Dsta/Time OATE CIMPLETED: .5 .3y
CRILLING METHOOS: Avcel (uoviate STOA) PaGe \ OF U
— ——
- w 2 |Z2e-IZ s |S%
= o Sz le = 3 |S=2
s-lE sl OESCRIPTION > laaa REMARXS
ws (L 3 - 3 - Q - " <a=
a 4< »~ 8327 )|C 2 - |2
- - > 1 b (5] z
- lag—-|c a |20
“w 3 [x}
[ oo 1 Juen< (“‘\'.'-f'-l Drunes o (o v -"\[\_\J ST N - H o~ T N X
Yot AN CA™ TRACL WD T acd CGavee i s . N T 2 2 el
- [=hik) ,—:\\_;_ I G HATE A | DR \ L T o cia
VRS DS I : A 2 wee -v2o i
~ T ey Vil NTh Y QWL TE | Rrscan Qo di) e AT C NN
-\ ARk TINCD SNaD DA d -
e , o DARNTABLTIN Loy
s -1 N\l < — B WU T LD VLS BT - - TAIALL e T ATINGL, Wi
L k= 1 -s] //".
— Crean A (N RACE 4 3;'7:'? il Ttaow (:\3‘-_’;24/4\ L \’{“'u TN A A
;‘f‘} 4l ST QLAY TAAL samd  Tans Crasie Cef ™™ oL T e
S— - LI < 1 -t 4 el .. °
2 J\ﬁoq(, ’ CAF 1) D - QR 7 el (22 Ty
R SR e N co |
- 1LY ! =
VAT . S | TS eeATd L,
g e t A . Co s Casrote "L T ATmanl aAlhL
- 3 [o] ‘;‘\ :
= | Racac . Wov 2 4.2 pria ®
qieia 7 A '_\ Ce R
| S N
VACAT - . /. -0
. . [RAS O e TR NGl T e o O A C L.
- TFlels I A ST L TaAT AN TGS CAALT < ’
Y S )
e : [N RPN W SRy
4 XA Co -
o Jie\& = AOA T
B - s oo
e an . - N S
o b EL I - . [VASRea (.-_-‘-"'-'.,-{’-Z\\.:.»: "G'L..:-«-o\‘a-,hl,.sld\) Ceo TN \'\'-‘U .
L < AN STy Cunw | T AT heed v TRALL Cract oK. o S TR )
\Sese LAy - Lo o) > : - R o 02D oy
- L KT < C YN
R SR N RIS NP
(S YA i e DSLADHITL oL, o
o Titails < A .-1. (‘,\ AN ARG B ENIOT O R ave ety
X (3 <2 Ex. A
- s < CEARY =T FE Eax1at d2uuod . Moo 2 0.2 Ppac
cead | 4 . ’ ' T O fn
R XN (oo 43) caacar cuavy,. o~ O ke
i e " MTUIST  AED. DU LY. cu {25 | O 2 e 1¥C o
3 < C‘E‘\-"' ‘_I :
‘1-C % -
- 7 \ao i 1 S
3 4 08y
. 720
NOTES: Costaacrse - PeonDa Sampcs Cousered PR ASTM Stavoand R cmason T
Rie: Hiegas 6 < Corars 1IBEuT A EDd Vg Muntil cacar cunns
DQ&U;Q: ‘-,' 5§u.;<: N RACK LoD LEVES © Meu = o Pew
Assisram T | o, Tour= KT & cem
- [ s . ('l\g TGS 1R P
Pal med = ISR A -
. “\ L—EkOL' LQK" =y CPM
i A N2 Aloe® Oy 222 .
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CCINSISTEINCY CF CIrIsive SCiLs

CENSITY CF GRANULAR <CILS

INC S 8 - I3 3TANQAARQ
CINSISTENGY | 3o cligTi NS AR SOUAAE ZoCn OENSITY ESiStineEim
VERY SCFT | LESS TMam 0.23 | VERY LCOSE | Q-+ )
SOFT | Q.28 70 0.5Q ’ CosE | s -0 |
MECIUM STIFF | Q.20 T 1.8 : " | MEDIUM CENSE | =19 |
STIFF ] Q722 . OENSE | Ji=%0 !
VERY STIFF 2.0 "B 30 VERY JENSE | QVER 350 |
HARO MORE THAN 4.0
m STANOARC PENETRATION RESISTANCE IS THE NUMBER GF
SLOWS REQUIRED TO DRIVE A 2.INCH O.0. SPLIT BARREL
SAMPLER 12 INCHES USING A 140-PQUND MAMMER FALLING
PREELY THROUGH 13 INCHES, THE SAMPLER IS QRIVEN 18
INCHES ANC THE NUMSBER OF 8L.O0WS RECIROED FOR SACH
GINCH INTERVAL. THE SUMMATION OF THE FINAL TNQ
INTERVALS lS_THE STANDARD PENETRATION RESISTANCSE.
, CLEAR U S STANDARO
' SIEVE SIEVE
OPENINGS NUMBERS °
[ | ' ] 1 1 ! 1
- 1 ] i K 1 1
3* v2'3M 3/8" 44 #10 #40 #200
o e SO 2 2 S i = =
GRAIN SIZE IN MM
coseus iL rverry u""‘ '“" :u“‘” ‘“'::'. ' e St sm@ CLat

USCS CLASSIFICATION FOR SOILS

COARSE-GRAINED SQILS FINE-GRAINED/HIGHLY ORGANIC SOILS

‘mﬂ:c SIS !
WELL-GRAOED SRAVELS, VERY TINE sancs.
GW CRAVEL - SAND MixTuALS, o MU | qury on cares ome sancs |
LITTLE CR NQ FingS - ORCLATEY SILTS i
CLEAN GRAVELS P N SLGHT 2asTISTY
(LITTLE CR NQ FINES) SILTS ar ‘_'n:gm;;tc :;.,":sf -
POCML T-GRAQED CAAVEL S, . A s LOW 70 WEDIUM L ASTIQTY,
GP GRAVEL - $4NO MIXTURES. aNQ SLaYS el GuavELLT L avs, :
WTTLE GR NG NNES L.QUI0 LiMIT msr_.....rs. i
(LESS TwAN 501 ey ;
1
!
SRGANIC 3L TS i
GM STy SaaveLs. OL | wwocfGime siLy = avg
GRAVELS GRAVEL- SANO~ SILT WXTURES OF WS
WITH FINES
(APPRECIABLE AMOUNT !
oF FINES) . . INGRGAMC LTS,
. Ge CLAYEY SaaveLs MH WICACECUS CA S1aTC™MaCIaLs
GRAVEL, - SAND-CLAY MIXTURES : ! EINE SamOY i
CR GLTY S3is !
WELL-GRACED $an03 ' SiLrs INQRGINIC TLATS
- 5 Y, LA . [{ ey
SW SAAVELLY SANCS. .‘wo cs st CH OF MIGH 3_2STICTY, 'l
WUTTLE CR NO FINES <IQUID Limi FAT CavS \
CLEAN SANOS (GAZATER THAMN 30) i
{UTTLE OR NG MINES) )
PQCRLY-GRAGED SAMOS, QRGANIC T_AYS !
Se GRAVELLY SANCS, OH | of vebmm TOmGm masTioTY
UTTLE GR #Q FNES : ORAGANIC SIS
HIGHLY PEAT.
SM 2ANO- :Lrsu‘:‘xofsﬁus QRGANIC PT Twaus OIS
SANOS SAILs WITH MGH CRGANIC ZINTY
WITH FINES ! _ :
(APPRECIASLE AMOUNT
oF MINES)
SC SLAYCY SamOS,

SANQ-CLY MIXTURES
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FERNALD
RI/FS

VISUAL CL:ASSIFICATION QF SOILS

PROJECT NUMBER: oy ™ 7.1 | PROJECT NAME: Coomadd RI (TS
BORING NUMBER: L COOROINATES: DATE: - - . .¥9
ELEVATION: GWL: Degtn Oata/Time DATE STARTED: .y >-.zc
ENGINEER/GEOLOGIST: v (L 1o V" " Oegth  Osu/Time OATE COMPLETED: 7-17 4%
DRILLING METHOOS: Ao Cidauia s $T7am) pPace = 0F
e —————— —
; vt » - bed
= -|w2|3E7|E o g |od
SClz sl2=z21% 3 3 |sS=3
=C |3 s« {228 =5 OESCRIPTICN > |22 REMAAXS
Q 4 < & |Q2 JI|S - “ l<az
- - > - D “ -z
- lag == 3 2
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CACS Y - oy~ — - . o
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, e
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- \O = L2L2
SIS, -
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L. 2 .
= 3 . . - . < :
1 J KETSS I L SN STWEE L2ANG )y (Ll (irye s Heo = 02 ppe-.
n -2 T davy ‘«.\,‘.; =/ AN L R I N
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B IR ’”" Y
SCHT -
- - C:l"‘— ‘-\ \;
L2 Lt .
“{*" ( VERY 37iFE £RaY Tiega Fia ey Voo = C & o=
- - - g - ve - N _ . o 1}
= L’Z~l7st— e | TR oF 2o LN e aiedian . o o ¢ Cownin
syse: | , PLASTU 7Y, Ay ’ Llds B€ * 1 cre
b b L“}‘ 3— e o
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CONSISTINCY CF CIHESIvE 3SCILS

SENSITY CF GRANULAR <T!

LS .
INCANE! -~ e STANOARC
CSNSISTENGY | s7pgiaind ronS 64 SCUARE EcoM QENSITY AT oaTey, |
VERY SCFT | LESS ThHaN Q.22 VERY LCOSE | Qs !
SQFT . | Q.23 70 Q.20 COse ] 5 ~10 |
MECIUM STIFF | Q.50 T 1.Q MEDIUM CENSE | H-=1Q ‘
STIFF | .0 79290 OENSE | 31-20 |
VERY STIFF | 2.0 70 40 VERY DENSE | QVER 50 }
HARO | MORE THAN 4.0
m STANQARD PENETRATION ASSISTANCE IS THE NUMBER GF
SLOWS REQUIRED TO ORIVE A 2-INCH Q0. SPLIT 3ARREL
SAMPLER 12 INCHES USING A 140-POUNDO MAMMER FALLING
FREELY THROUGH 30 INCHES, THE M&R ISORIVEN 13
INCHES AND THME NUMBER GP 31, CWS RECORDED FOR SACH
SINCH INTERVAL. THE SUMMATION OF THE FINAL TNG
INTERVALS IS.THE STANDARD PENETRATION RESISTANCE.
‘ CLEAR U. & STANDARD
SIEVE SIEVE
_ QPENINGS NUMBERS )
| 1 1 ' { | 1
| i ] ) ] i | i
3° y2'3Me 3/8° #4 #10 #40 #200
o . Q. A @ w a’ oo
GRAIN SIZE IN MM
coastes ||: FEYPTTY ".T(~ e, . 2o

1Clea82

w3l n

0cmg

ST a9 CLar

USCS CLASSIFICATION FOR SOILS

COARSE-GRAINED SOILS

WELL-GRAQED SRAVEL S,
GW GRAVEL + SANO MIXTURES,
LITTLE SR NO FINES
CLEAN GRAVELS
(LITTLE CR NQ FINES)
POGRLY-GRASED CRAVELS,
GP SRAVE! - SANO MIXTUAES,
LITTLE OR O INES
GM SILTY SRAVELS.
GRAVELS ) GRAVEL- SaMO~ SILT WIXTURES
WITH FINES
(APPRECIABLE AMCUNT
QF FINES)
G -~ CuAYTY SRavVELS
© | GRAVEL - SANG-CLAY MIXTURES
WELL-GRACED $an0S,
SWI R
LUTTLECR &
=ZAN SANOS
(LITTLE A NG FINES)
POCALY-GRACED SANDS,
S8 SRAVELLY SanCS,
LTTUE GR MO ANES
SM sx:nrsu;os.
SANG=SE.T WXTURES
SANDS
WITH FINES
(APPRECASLE AMOUNT
QF FiNES)
SC SLAYEY Sam0s,
mo-a_{ MIX TURES

FINE- GRAINED/HIGHLY ORGANIC SOILS

ML

e

INQRGANIC SILTS
AND VERY TINE SANCS.

AOCX FLIUR. ’
SLTY CR C_vEY FINE SANCS

QR AYEY SIS
WIT SLGAT 2 AsTICTY

SILTS
ANO CLaYsS
Licug LMt
{LESS THAN %Q)

cL

W o aTs

NORGAN
OF (OW TO WEDIUM M ASTTTY,

GRAVEL " :L.JS.

oL

CRCINNC SILTS
AND CRGAMIC 5iL7Y 2 Ars
QF oW PLASTICITY

MH

INQRGAMIC 7S,

WICACECUS CA T1aTCvwacIzLs

fing S.\nov
SRULTY SSus

SILTS
ANO CLAYS
LIQUI0 LMt T
(GREATER THAN %Q)

CH

INGRGANIC LaTS
QF wGp 3 LSTET,
FAT & ars

OH

QRGAC T ars
CF MEDIUM TO MiGe ﬁ..aLS
QRGANG SUS

HIGHLY
QRGANIC

PT
~S3MLS

PEAT,
mMUS,
SWaMs SO S
WITH HIGN CRGANIC SSNTT

e
e §
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: o 1.7.1 PROJECTNAME: FERmOLD RI/ES
BORING NUMBER: 2. Sy . COORDINATES: BATE: . 2.-§3
ELEVATION: GWL: Qepth Data/Time OATE STARTED: -2 < 5
ENGINEER/GEOLOGIST: & 7 a1/, ,\c / ~ Oeoth Date/Time DATE COMPLETED: .7--39
{DRILLING METHOOS: Avcer (wolinw stom) PAGE 2 OF &
3 < o - >
- a
- - | g g e l= - 2 ug
= 2 4lacz]S 3 |SES
SCls w|2=-|a % DESCRIPTION > (205 REMARKS
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CONSISTENCY OF CSHESIVE SCILS

CENSITY CF GRANULAR SCILS

UNCINFINED CTMPRESSIVE STANQARQ
CONSISTENCY — QENSITY PENETRATION
STRENGTH({TTNS PER SQUARE FOOT) AESISTANCZ W
VERY SOFT LESS THAN 0.2% VERY LQOSE | C-a ]
SOFT Q.23 70 Q.50 LOOSE | 8 ~i0 |
MEDNIUM STIFF .50 T Lo MEDIUM OENSE ) =30 |
STIFF 1.0 TO 2.0 DENSE | =50
VERY STIFF 20 ™ 40 VERY DENSE | OVER SO
MARD MORE THAN 4.0
STANDARD PENETRATION RESISTANCE IS THE NUMBER OF
BLOWS REQUIRED TO DRIVE A 2-INCH O.D. SPLIT BARREL
SAMPLER 12 INCHES USING A 140-POUND HAMMER FALLING
FREELY THROUGH 30 INCHES., THE mtﬁ ISODRIVEN 18
INCHES AND THE NUMBER OF 8LOWS RECORDED FOR EACH
G-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO
INTERVALS IS _YHE STANDARO PENETRATION RESISTANCE.
CLEAR U. & STANDARD
SIEVE SIEVE
OPENINGS NUMBERS *
L1 ! 1 [ ' }
Ioov b ] |
3 V2 34 3/8 #4 #10 #40 #200
L e i —_— g S e S i Qo
GRAIN SIZE IN MM
cossens Lol —

Coaney . (+-TTLTA)

“@Q.w

1

O]

ST osap CLaAY

USCS CLASSIFICATION FOR SOILS

COARSE-—-GRAINED SOQILS

WELL-GRADED GRAVEL S,

; Gw cu;gr SAND MIXTUAES,
LITTLE CR NO FINES
CLEAN GRAVELS
(LITTLE OR NO FINES)
POORLY-GRADED GRAVEL S,
GP GRAVE - SAM0 MIXTURES,
WITTLE OR NO FINES
G M SILTY GRAVELS,
GRAVELS GRAVEL- SAND~ SILT MIXTURES
WITH FINES
(APPRECIABLE AMOUNT
QF FINES)
GC CLAYEY CRAVELS
GRAVEL - SANOSCLAY MIXTURES
WELL-GRACED $aNOS,
W,
1ITTL N
CLEAN SANDS
(LITTLE OR NQ FINES)
POCRLY=GRACED SANOS,
SP GRAVELLY SANDS,
UTTLE OR NO FINES
SM SILTY SANDS,
SANDS SANG- SLT WIXTURES
WITH FINES _
(APPRECABLE AMOUNT
OF FINES)
SLATEY San0S,
sSC

SAND=-CLAY MIXTURES

FINE-GRAINED/HIGHLY ORGANIC SOILS

-
Ve

SILTS
ANQ CLAYS
LICUIC LIMIT
[LESS THAN 50}

ML

INORGANIC SILTS
AMD VERY T\eg SaNOS.

SILTY CR C_AYEY FNE SANCS
OGRCLITEY SILTS
WITM SLIGHT & aSTICITY

cL

INORGANKC 2 5TS
OF LOW TO MEDUMN P aASTICTY,
GRAVEL .~ & avs,
SANQY CLars,
SLTY SLavs,
LEAN CLavS

oL

ORGANKIC 3R TS
AND CRGAMC SILTY 2 ars
OF LOW M asTIQITY

SILTS
AND CLAYS
LIQUID LIMIT
(GAEATER TrAN 30)

MH

INQRGAMNIC QLTS %
NMICACECUS CR D1aTCMACED LS
FINE SANOY
CR SILTY SCu.s

CH

INORGANIC 2LATYS
CF WiGK > aSTTITY,
FAT CLAYS

OH

QRGANG TAYS
OF NEDRUM TO mIGR A_AST CITY,
ORGANK IS

HIGHLY
ORGANIC
SOILS:

PT

PEAT. '
NS,
SWAMP SQILS
WITH miG GAGANIC SONTENTS J
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VISUAL CLASSIFICATION OF SOILS
PROJECT NUMBER: (o2 V.7 PROJECT NAME: TCR~AD RLI/ SN Lonyrire Trcmmr Loz eoen
BORING NUMBER: | 274~ COORDINATES: 0ATE: /15 /g0

ELEVATION: ) GWL: Depth Date/Time
ENGINEER/GEOLOGIST: /., 4 p 2, Oepth Oate/Time

ORILLING METHODS: AUCLER (Houwaw S T8

E EEEE————

DATE STARTED: 4 /), /
DATE COMPLETEQ: :
page OF. T &

cavel

a t0in. bow, plast, me

M3

) ‘.LJ" - { 1" 3 |‘-
SR 7 A R e

- -legfzE-lz _ .
< - § s §§3 é z OESCRIPTION é ‘355 AEmanxs
a < o & U - w |u9g~-
- P b 2 |28
“ 3 [
2 {Hord!, Yewossoh brown (04 3 W)ckay, Gome. Hoo s 0-2 ppm (883)
i T wral & E(mvc\é and 5lt. ix::dcjms)) a~d raets L(*;* oN = !
i 772ed 2 Noom suifate. Dy - . . L R - 6’#7
g | 1% 13 [ PR eiceptyeny SHE - 2,0 _
i 1051 _
- 195 2o |no (eCgjuery. g
r e - - - - L] - N . - 5
R i B WP s e B
. N2 getlovash rana (l%r 9\5 Qay . ome ol f
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~ IZ]
b - % im0 no Cecovery o Nfﬂr ”/4 :
=y , — '
= e : Very shff o Nord yeilownsh brown N |
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- W@ 20 ¢ ot to oI Sy daap. |4 |4g] VT HY
e h2
192G
L 4{ X0
Rl
] l9004 A ¢ Pord yeilowsishy hrovun (100 514) 57| s = E4g
:.\.T T UZ-/(/: <0 . ome growel + . Srre srell =~ /
B 2y | e Mty gy, || *T 0
X 2 0—(7\()~
19070
. 1 et 2 5
o) .
r 6 /‘I()'ﬂ; very shit, dark yenooran brewal 10y 4[4 ) _ 25 | Hes s 5&}
- - /0,7232 s~ é o‘\)t( %J.O.L{.Tmce &= ‘3”"“-"‘9‘ P\“"*“'.{- ‘?K.. B/K P
i 22 . : i ;
A= A R D EG] (TR EEY i

&

MITES: Corstancran - PennDawg
Ria: Mobike B 63
Drica. I Sadcan
Assistamt: Wwm, Felt
Hetpe A B Defecror : b

d\ Durector: Ast &

SAMPLES Catmart PeR ASTM CTANIARY P G IRAToN <=
Corons '1BouTiciad viima Mumisil casr cuans
: Hao o2 pew
2 = 0 [Tl Y
Ry 20000 cPn
£ . wsloy i~ itz og,..

TRack Grocmd gugey

2

L HH Y

O 0N

SAB = Same As daove o
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: o1 1.7, | PROJECT NAME: Ccemoud RI(CS
BORING NUMBER: /9245~ COORDINATES: . OATE.  #/9 /gq
ELEVATION: GWL: Degth Cate/Time OATE STARTED: 5 .//'52 /8'7
ENGINEER/GEOLOGIST: /, Angy < Oeptn Oate/Time OATE COMPLETED: /15 /gg
DRILLING METHOOS: AUGLR Ciaiis v s70m) . PAGE 2 of B35
=-|=2laE-|E g 8|
Sr|§d|es 3 2 oescRIFTION : 333 REMAAKS
3 L . i - g :\9 9 o w Q2=
- “w » - 3 ] a w2
- e : -ls 3 ;8

07 ST qellowsh oo 1o 350 =
Pe 155z |6 |0, L S Meo. Oha l'r.séo)r"‘(‘y)rs Ls |~y =85
o . ' oL = 8
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R ‘lictow 210 0115 1N v 2
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CONSISTENCY CF CTHESIVE STILS

QENSITY CF GRANULAR <SCILS
CONSISTENGY | sraghgin( roNS AER SAUARE FOGT OENSITY ;;fﬁ,-’g‘:&:rz@;, ‘
VERY SOFT | LESS THaAM Q.28 VERY LOOSE | Q=4a
SQFT ] 0.23 T00.50 wosg | s ~10 |
MEDUM STIFF Q.5 T 1o MEDIUM OENSE | 11=1Q i
STIFF 1.0 TR 20 OENSE | 3l=14Q |
VERY STIFF 2.0 T0 40 VERY OENSE | OVER 30 i
HARD MORE THAN 4.0
M cranoasc PENETRATION RESISTANCE IS THE NUMBER QF
SLOWS REQUIRED TG ORIVE A 2-INCH O.0. SPLIT BARAEL
SAMPLER 12 INCHES USING A 140-POUND MAMMER SALLING
_ PREELY THROUGH 30 INCHES. THE SAMPLER IS ORIVEN 13
INCHES AND THE NUMBER OF 8L.OWS RECORDED FOR SACH
SINCH INTERVAL. THE SUMMATION OF THE PINAL TWO
INTERVALS IS THE STANDARD PENETRATIGN RESISTANCE.
CLEAR U. & STANOARD
SIEVE SIEVE
\ OPENINGS NUMBERS °
L | ! 1 | | ! .
a | o ] ] 1 \ |
3° Y234 3/8" #4200 #40 #200
.. < 8 . @ aco
GRAIN SIZE IN MM
costurs SJasel “T“ rug [+ TY LY '(ll::.. 1 L | BT em0 cLav

USCS CLASSIFICATION FOR SOILS

COARSE-~GRAINED SQILS

; WELL-GRAQED CRAVEL S,
' GwW CRME .- “c:o ".\:xm.
u' L] u
CLEAN GRAVELS e
(LITTLE CR NOQ FINES)
BQGRLY-GRAGED GRAVEL 3,
GP GRAVEL - SANQ MZTURLS,
LITTLE N NQ MINES
' GM SRTY GAIVELS.
GRAVELS GRAVEL: SANO- SILT MWIXTURES
WITH FINES
(AppagCianLE
QF FINES)
GC CLAYLY GasvELS
GRAVEL - SAND-CLAY MIXTURES
- WELL-GRACED SanOS,
SW U%%Y 0 FINES
. N
CLEAN SANOS
(LITTLE QR NQ MINES)
PQCARLY-GRAGED SANDS,
SP GRAVELLY SAMOS,
WTTLE OR 20 NiNES
SM- SRIY sANGS,
SANOS SAND- SA.T WXTURES
WITH FINES
¢ LE
oF Mings)
sSC KUATLY San0S,

SANO-QLAr MIZTUATS

/

- FINE-GRAINED/HIGHLY QRGANIC SOILS

INORGAMIC S1

IS
AMO VERY TIng SaNQS.
SuA,

AOCX M .CuA,
SRIY CR CATEY FINE SanCS
QR CAYEY SILTS
WITM SLIGNT 2 AsTIQTY

NCAGAIG T TS
OF LOW T MEDUM M _LSTICTY,
GRAVEL.L® & ars,
SANQY T aTS,
WMTY LATS,
Jin Ears

. ML
”

SILTS
ANO CLAYS
LICLI0 LiMiT
{LESS THAN 30}

cL

CRGANKC 30 T3
ANG ORGAMIC SILTY T avs
OF oW MLASTICITY

oL

INQARGAMNIC 7S,
MICACECUS CR 2aTCMACESLS
FINE SANOY
CR ULTY SSn.S

|

MH

SILTS
ANO CLAYS
LIQuIo LIMiT
(GREATER TMAM 30}

INQRG AMIC = aTS
QF G 2 ASTISTY,
FAT L uvs

CH

QF MEDIUM TQ WG RASTISTY,
QRGANG T3

OH

HIGHLY
ORGANIC
SAILS

pEAT,
nuMUS,
SWAMS I3iL S
WITM GN CRGANIC SONTEY

PT
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VISUAL CLASSIFICATION OF SOILS ~ i:._.]
PROJECT NUMBER: o 11.7.| PROJECTNAME: FERmOLD I /6
BORING NUMBER: | )75~ COORDINATES: DATE: ) /2 /gq
ELEVATION: GWL: Degth Cate/Time OATE STARTED: /)/ - /g9
ENGINEER/GEOLOGIST: / Aps e Deptn Oate/Timae OATE COMPLETED: /) /,0/57
DRILLING METHODS: Avcer Crvouioe wwemy PAGE 3 OF 2‘5 V;
, s - : ’ 1 et’a
I B % §: z|S Z § §§= REMAAKS
sGl3 w £4-13 2 OESCRIPTION 3 |3z
e _ : s _‘5\9 - @ Juz
- e = -l 3 :3
> 30c31 Jv i, dack loye 4{1)Gravel Heo = GF
N L L g SRS I P
S i N B TR ' 8 P Z
TR 53(;:‘57 - - " .
S no ecguery e Mg
I 27 SEE qr (to c s\ sity | 226 | B~e @ '
E.*?. 112617 (.0 %m%s:r?d sere. gravel . 3 ‘ G";“ 5%
L 53;%’3'; RARREELD c‘(ampsl\_?ut p( 5“?*\{ log s
b dan. 3#1% @y (L0uf 9l a4l e
| .5“7‘%"% g (0 . ng. mcd Plad;;j f;j L2s .
F-:'S 53 ; * - "uv < 7
b < ”:}i 7 (D r‘?(’d 5"“/@ qrcuj L\ij( 5\ )Q)LD:S .5 ‘og - ‘&i
[ 3010 "’acf gravel, sancl, 5itk. Med oL lis e~ 22
:'\q el (| Plaski L damp | ,
12 1.0
: 'I;/J,z M_ (0 : ! . 5‘7
. 53Gi2 ~o 2
I S e o QAL
L] 0.0t
NOTES:

SAA= SAME As Lpoue
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FERNALD
RI/FS

PIEZOMETER INSTALLATION SHEET

PROJECT NAME Fac,//idies Tesding FMPICRZ/E S

PRCJECTNC. . 6oa 3. %2.1
BORING NO. 12495
PIEZOMETER NO. N 1P

BOREHOLE ORILLING

L cuwne fqdamj
FIELD ENG./GE0. L-Simtretd ip cate 7[12

CHECKED BY 209, plofo/ 7-/4-£3 OATE JUALOG

DATE CF INSTALLATION (6rouding): 7{,3 ]R8
U L L]

DRILLING METHOO fa /oy Stem Avger TYPE OF 8IT Aqu.— G+

ORILLING FLUIO (S) USED: ~/a CASING SIZE (S) USED: A/A
FUUO N/la FROM w/fa  TO w/a SIZE N/a  FROM Nfa  TC W /A
FLUID _¥/a__FRCM _#/a __ To_N/4 SIZE_N/A __FROM _X¥/a__To_n/6

PIEZOMETER DESCRIPTION

TYPE N /A

PERFORATION TYPE: MA
stots ]  Hores [

TOTAL PERFORATED AREA

DIAMETER OF PERFORATED SECTION ¥/a

AVERAGE SIZE OF PERFCRATICNS _ N4
N/A

RISER PIPE MATERIAL A fa

RISER PIPE DIAMETERS: A/a

0.0. N 10._N/4
SCREEN [] | LENGTH OF PIPE SECTIONS ___&¥ /%
JOINING METHOD A4

PROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH
PROTECTIVE PIPE 0.D.

I/MAE__

QOTHER PRQTECTION

Cemen+ Phia /. 0—0.04s
U’

G T
TOP QF RISER PIPE Nl A
GRCUND SURFACE 0.0 £+ {r
BOTTOM OF PROTECTIVE PIPE Nla [N
BOREHOLE FILL MATERIALS: [Cement: 0.0%+ ’.044
GROUT /SLURRY TOP /.o £+ |BOTTOM 20.08+] TCP 20TTOM
BENTONITE TOP N /a_  |BOTTOM n/a |TOF N /> BOTTOM n /o
SAND TOP N/a BOTTOM w/a. |TOP A/ /a BOTTOM N/ /a
GRAVEL TOP N /a BOTTOM y/a |TOP L /a BOTTOM A /4
PERFORATZD SECTION TOP w /a BOTTOM ¥ /a.  |TOP W/ BOTTOM A/ /a
PIEZOMETER TIP g/ N/a
BOTTOM OF BOREHOLE F0.0 £~ £
GWL AFTER INSTALLATION Or 4 - Ny brasmdlishr Eucsesesth ¥ /A '
Jd
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves{] no [ ] ~/a
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? = YES[] no(] »A

ReEmARks _ Dorehole

é_rzuf_er! :fdM

XRo.0F3 40 Zofs Fegtt,

Cem?u4- _pifyy /A_’S*ﬂ-//(.f/ GOM O Lk +fo O 04 dPM

Lore /&_w%ﬁ%féé

V.

ac3e




TEST EQUIPMENT LIST

TEST
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CONSISTENCY OF COHESIVE SOILS

DENSITY OF GRANULAR SOILS

~ STANDARO |
STRENGTH(TONS PER SQUARE FOOT) RE SISTANCE W
VERY SOFT LESS THAN 0.23 VERY LOOSE | 0O-4
SOFT Q.23 70 0.50 LOOSE 8§ =10 |
MEDM STIFF 0.50 T0 LO MEDWM CENSE =30
STIFF 1.0 TO 2.0 DENSE 3i=50
VERY STIFF 2.0 T0 40 VERY DENSE | OVER 30
HAROD MORE THAN 4.0
" sranDARD PENETRATION RESISTANCE IS THE NUMBER OF
BLOWS REQUIRED TO DRIVE A 2-INCH O.0. SPLIT BARREL
SAMPLER 12 INCHES USING A 140-POUND HAMMER BALLING
FREELY THAOUGH 30 INCHES, THE ;AM’LER IS ORIVEN 18
INCMES ANO THE NUMBER OF 1. 0WS RECORDED FOR EACH
y G-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO
. . B INTERVALS IS.THE STANDARO PENETRATION RESISTANCE.
CLEAR U. S STANDARD ’
SIEVE SIEVE
OPENINGS NUMBERS °
Lt 1 ] { \ { -
L U i |
3 w2 3MT 3/8" #4 0 #10 #40 #200
o, L e NN —2 e g D P e
GRAIN SIZE IN MM
CAmy sAne
cosmas T ey T = St anp CrLav

USCS CLASSIFICATION FOR SOILS
COARSE-GRAINED SOILS

FINE-GRAINED/HIGHLY ORGANIC SOILS
S
. WELL-GRAQED GRAVEL S, YRy TINE Sanos.
; GW GRAVEL - SAND MOXTUAES, . MU | sirr cn esres oie sancs
UTTLE OR NO FINES - ORCLAYEY SILTS
CLEAN GRAVELS P WITH SLIGHT 8L ASTICITY
{LITTLE OR NO FINES) SILTS or mm.c ;:“s —
POORLY~GRADED GRAVEL S, . . EDIUM PLASTICTY,
GP GRAVEL - SANO MIXTURES, ANO' C-AYSr cL GRAVELLY CLAYS,
LITTLE OR MO MNES LiCuIO Limi S,
(LESS TxAN 50) AN CLavs
ORGANIC 3RTS
GM SILTY GlaveLs. ANO QRGANIC SILTY Z_avs
GaAVELS GRAVEL- SAND- SLT MIXTURES OL OF LOW PLASTICITY
WITH FINES .
{APPRECIABLE AMOUNT
oF FINES) INORGANIC SILTS. ‘
GC CLATEY GRAVELS MH | MGCECUS R S1aTCuaCEILs
GRAVEL - SANC-CL AY MIXTURES ' FiNE SANOY
CA SILTY SSu.S
SILTS
WELL-GAACED San0s, AND CLAYS INORGINIC JLavS
Sw m'v.m.":t a',.%““"‘m LIQUID LiMiT CH oF "f:r’clf\sv'sah'
=EAN SANOS (GREATER THAN %0)
{LUTTLE QR NO FINES) ,
POORLY-GRAQED SANDS, ORGANIC Savs
SP GRAVELLY SAMOS, OH | oF veDam TO miGn maSTICITY,
LITTLE OR NO FINES ORGANIC SILTS
HIGHLY pEAT.
SILTY SANDS, nUMUS,
SM SAND-SLT MIXTURES ORGANIC PT SwaMP SOILS
m‘l?:'}?ass SOILS WITH miGH GRGANIC SONTENTS
(APPRECIASLE AMOUNT
OF FINES)
sc CLATEY SANCS,
SANO~CL AY MIXTURES
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____—__——-———-_'



FiZRNALD
RI/FS

6250

VISUAL CLASSIFICATION OF SOILS

N

PROJECT NUMBER: (0Z. 03.07 PROJECTNAME: F MPC @&\ FS Aty TESTina )
BORING NUMBER: |29 COORDINATES: DATE:  7/>7 § 7/2%/%9
ELEVATION: GWL: Depth Date/Time DATESTARTED: 7 /27 /8969
ENGINEER/GEOLOGIST: 8. Dunning Depth Date/Time DATE COMPLETED: 7/74/47
DRILLING METHOOS: __Houwew _Svem . Auger - Secic Seoon Carining | PAGE / oF &
. [- 4 : - b
Q -1Z cu
I i SE ; & -1 - % w2
- . : -
S\ |s e [gur |2 . DESCRIPTION > |Z56% REMARKS
s> 1lqa(ocs S @ lagt
- v > {259 |w a9 je2
L S 8 16
] 2 o
- H Ve CeomenT Maw= 2 ]
B 's fo3s - N/A .2.. N[r\ < = oo e P..V\. -4
- 1-2? “ 56 - 2200 « P i
Bl T Z :
1 Ner < EF AL~ r .
— - o1 1 w Seeme oansy X 2.5 _
7 (BY, ~/2) MeisT Haw = © —
1S | 1-= —
1Q 08~ S=(FF Neax Daaw qamis A Dot ze A =2 o- 2 4
o 1 saw0o =1 cumy {(BY, 2/2) witn A Taae of . i
| 2 2-2% B Laqe qraNEL - MoisT - })6: - 100 . 3.
14085 21 ~ T L .
i 1 caz a <<zt Cove swrvavw Cuag WS ]
[~ “:;(0126@ L:-a \(. =) 3\ Wt T AU T BovwN -
( 1 Q920 12 MeTT s ,\5 Co «_, She) A qraveL J
- 3 \Y‘Zg
L4087 ATLY MoST A
{ea2z | 7 sHAa C Maw s e ]
2-2% [ < -
130 ©8 . AT -2 .
— = ua 7 \8 L W& 7 ewa ]
1-28
" )* 7 19089 E
- { 6422 g 1.0 .
| 2-2%
A4 90
- {1 mazy A Wan - C
2K _ &/ . .
- 5 sy ol 2REE cuine QRnY CuRYy (54 ) PR _
- 4 o924 B b ?;(-\ovf\-m% DECREAS N LT Mothed . 12 [\pe we ]
1-28 - o cL M )
i 14062 Oax 4
- 1 oazu 9 , ]
1-2% {
- b 1404 3 —
= b oq« G ,’ 2-7\- Waw - © —
1-% ! ~
i 1A0a 4 " ‘j A e 4
- { cauo S 19 iD= (o0
L ? 1-2% ,7_(34—13“ Lignt Ouwe drowi ecay = DRy 10 2.5 X |
9a0as 72 LA NN Y Tz 'C-\—K_
- 1 cae 7 N g6 oLuE ARax Ay (SY, 513) i T
1-2% T Rust- Reewn Mot (o wr, 5/<) -
NOTES: ’ - <D € CuanEeTC ™S condntenT
CorvTRACTOR ?GNA,\S'(LVAIN\A D'?-\LL\N3 SpemreS  DESCARED o~
'\:il% T Bl Molwe Wi AST™M ¢TamompADS .
- . R c ~ Se L
O rR TSim <mecann R CoLolS  inenTIFIED s :J."SMULN
™R s Hewoca e FeuTy Sawes (eoR  CuRRT
ARG - OC v v - i~
" ire  Baccqaoums  lev6s toWaw o0
A 2 100- 1k0
ad T 210" 2600
- O L= 205, ¢

000113

402-11-86



CONSISTENCY OF COHESIVE SOILS

DENSITY OF GRANULAR SOILS

UNCONFINED COMPRESSIVE STANDARD
CONSISTENCY DENSITY PENE TRATION
STRENGTH(TONS PER SQUARE FOOT) RESISTANCE b
VERY SOFT LESS THAN 0.25 VERY LOOSE 0—2a
SOFT 0.25 700.50 LOOSE 6 —10
MEDIUM STIFF 05070 1O MEDIUM DENSE 11=30
STIFF 1.0 70 2.0 DENSE 31-50
VERY STIFF 2.0 T0 40 VERY DENSE OVER 50
HARD MORE THAN 4.0
m STANDARD PENETRATION RESISTANCE IS THE NUMBER OF
BLOWS REQUIRED TO DRIVE A 2-INCH 0.D. SPLIT BARREL
SAMPLER 12 INCHES USING A 140-POUND HAMMER FALLING .
FREELY THROUGH 30 INCHES. THE _SAMPLER 1S DRIVEN 18
INCHES AND THE NUMBER OF BLOWS RECORDED FOR EACH
6-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO
INTERVALS ISATHE STANDARD PENETRATION RESISTANCE.
CLEAR U. S. STANDARD
SIEVE SIEVE
OPENINGS NUMBERS
| ] | | { | | ]
k‘ ‘n ‘ " I " ' " ] ‘ ) l . ]
3" 1-1/2"3m' 3/8" #4 #1010 # 40 #200
oee. o < £ ¥ oo s VO S0
GRAIN SIZE IN MM
caave. Bl saag -
cosdues oaest L Ting :nnu[ uECIcw _L £ g BILT a0 Cuar

USCS CLASSIFICATION FOR SOILS

COARSE-GRAINED SOILS

WELL-GRADED GRAVELS,
GWwW GRAVEL-SAND MIXTURES,
LITTLE OR NO FINES
CLEAN GRAVELS
{LITTLE OR NO FINES)
POORLY-GRADED GRAVELS,
GP GRAVEL - SAND MIXTURES,
LITTLE OR NO FINES
GM GRAVE SILTY GRAVELS,
: AVEL- SAND-
GRAVELS L-S SILT MIXTURES
WITH FINES
{APPRECIABLE AMOUNT
OF FINES)
GC CLAYEY GRAVELS
GRAVEL - 5aND-CLAY MIXTURES
WELL-GRADED SANDS,
Sw GRAVELLY SANDS,
LITTLE OR NO FINES
CLEAN SANDS
(LITTLE OR NO FINES)
) POORLY-GRADED SANDS,
N SP GRAVELLY SANDS,
) LITTLE OR NO FINES
SM SILTY SANDS,
. SAND- SLT MIXTUR
SANDS o €
wWiTH FINES
(APPRECIABLE AMOUNT
OF FINES)
CLAYEY SANDS.
SC SAND-CLAY MIXTURES

FINE-GRAINED/HIGHLY ORGANIC SOILS

ML

INORGANIC SILTS
ANC VERY FINE SANDS,
ROCK FLOUR,
SILTY OR CLAYEY FINE SANDS
OR CLAYEY SILTS
WITH SLIGHT PLASTICITY

SILTS
AND CLAYS
LIQUID LIMIT
{LESS THAN 30)

CL

INORGANIC CLAYS
OF LOW TO MEDIUM PLASTICITY,
GRAVELLY CLAYS,
SANDY CLAYS,
SILTY CLAYS,
LEAN CLAYS

oL

ORGANIC SiLTS
AND ORGANIZ SILTY CLAYS
OF LOW PLASTICITY

MH

INORGANIC SILTS.
MICACEQUS OR DIATOMACEQLS
FINE SANDY
OR SILTY SOIL.S

SILTS
AND CLAYS
-IQUID LiMIT
(GREATER THAN 50)

CH

INORGANIC CLAYS
OF HIGH PLASTICITY,
FAT CLAYS

OH

~

ORGANIC CLAYS
OF MEDIUM TO MIGH PLASTICITY,
ORGANIC SILTS

HIGHLY
ORGANIC

PT
SOILS

PEAT,
HUMUS,
SWAMP SOILS
WITH HIGH ORGANIC CONTENTS
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CINSISTENCY C

CIhE3ivE SCILS

QENSITY CF GRANULAR SCILS

UNCCINFINED SOMPRESSIVE STA‘I-!OARQ ;
CONSISTEN — = PENETRATICN ;
SISTENCY | STRENGTH( TSNS AER SQUARE 60T OENSITY eNeRaTCh
VERY SCFT | LESS Than Q.28 VERY LCQSE | Q=4 x
SQFT | 0.23 T00.20 \COSE | s —10 |
MECIUM STIFF | Q.5Q 7T 1O MEDIUM CENSE | =10 |
STIFF | 1.0 79 29 OENSE ) =120 |
VERY STIFF | 2.0 7O 40 VERY OENSE | QVER 30 |
HARO | MORE THAN 4.0
M STANDARD PENETRATION RESISTANGE 1S THE NUMBER GF
8LOWS REQUIRED TO DAIVE A 2-INCH O.0. SPLIT ZARREL
SAMPLER 12 INCHES USING A 140-POUNDO HAMMER FALLING
FREELY THAGUGH 10 INCHES. THE SAMPLER IS ORIVEN 13
INCHES AND THE NUMBER OF 3LOWS RECSROED FOR SACH
6-INCH INTERVAL. THE SUMMATIGN QF THE FINAL TWO
INTERVALS IS.THE STANDARD PENETRATICN RESISTANCE.
CLEAR U. S STANDARD
SIEVE SIEVE
OPENINGS NUMBERS °
T ! { 1 1
rh. ‘ " l - I 3 -‘ ' l l
3 /2734 3/8° #4 S0 o 40 #200 .
1o, s SO e, 2 2 s L= bkt
GRAIN SIZE IN MM
i “Bawl { A e
411 S%)
I } rag

1C3aeedt  w(Qiew |

THT am@ C\av
tug

USCS CLASSIFICATION FOR SOILS

COARSE-~GRAINED SOILS

WELL-GRADED SRAVEL S,
GW GRAVEL + SAND MIXTURES,
. CITTLE SR NQ FINES
CLEAN GRAVELS
{LITTLE CR NQ FINES)
AQQRL Y~GRACED GRAVEL S,
Gr SRAVE', - $ANO MIXTURES,
WTTLE SR NG AINES
GM SILTY GAAVELS.
GAAVELS ' GRAVEL: 3440~ LT MIITURES
WITH FINES '
(APPRECIABLE AMOUNT
QF FINES) )
Ge CLATEY CRaveLS
| GRANEL- 2ANG-CLAT MIXTURES
WELL-GRACED Samas,
SW A
urs N
LEAN SANCS -
{LITTLE CR MO FINES) ~
PQCALY-LRACED SANDS,
SP GRAVELLY SAMGCS,
WTTUE OR M0 FINES
SM SILTY Sanos,
SANCS SANO= ST MIXTURLS
WiTH FINES
J{APPRECASLL AMOUNT
OF FiNES)
sc SLAYEY Samcs,
SAMO~CLIY MIZTUARES

- FINE-GRAINED/HIGHLY ORGANIC SOILS

INCRGANIC SiLTS
AMD VEARY FINE SaNCS.
ML ) AOCX FLILA, ’
' SITY CR CLAYEY fing SanCS
QRC AYEY SIL7s ]
» WIT™ SLGHT X 4sTICTY
- INORGANIC = TS
SILTS CF LOW TO WEDIUM M iST:C T,
AND CLAYS GRAVEL v = ars,
LICRI0 LiMIT SAnQy = LTS
- LY SLATS,
(LESS THAN 3Q) i Coavs

CAGANC 30.7S
MO QRGAMIC 5.7 2 avg
AF oW PLASTICITY

oL

INQRGAMC LTS, l
NICACECUS CA J1aTSvwaczsLg |
FINE SanQOY !

SR SILTY sTis |

MH

SILTS
ANOQ CLAYS
-:QuUI0 LiMIT
(GREATER THAN %0)

INORGANIC SLars
CF WIGH 2 ST STy,
FAT &L aYS

CH

QACANC T_ars
CF MEDIM TQ MIGR P_ASTITY:
QRGANKC 513

OH

HIGHLY
QRGANIC
SQILS

pEAT.
My,
SWaAMS SIS
WITN MG CRGANIG 23N TT

PT
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VISUAL CLASSIFICATION OF SOILS

PROJECT NUMBER: (0 2.03.47 PROJECTNAME: FMpcC  RJFS ( Gmaurty Testing )
BORING NUMBER: 1296 COORDINATES: DATE: 7126 /¢9
ELEVATION: GWL: Depth Date/Time DATE STARTED: 7/27 /59
ENGINEER/GEOLOGIST: 8. Dunning Depth Date/Time DATE COMPLETED: »/26/59
DRILLING METHODS: Houow Stem Awger PAGE 3 OF =)
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CONSISTENCY OF COHESIVE SOILS

DENSITY OF GRANULAR SOILS

UNCONFINED COMPRESSIVE . STANDARD
CONSISTENCY DENSITY PENETRATION
STRENGTH(TONS PER SQUARE FOQT) RESISTANCE W
VERY SOFT LESS THAN Q.25 VERY LOOSE 0-4
SOFT 0.25 T00.50 LOOSE 5~10
MEDIUM STIFF 05010 1.0 MEDIUM DENSE 11—30
STIFF 107020 DENSE 31-50
VERY STIFF 20 T0 40 VERY DENSE OVER 50
HARD MORE THAN 4.0
m STANDARD PENETRATION RESISTANCE IS THE NUMBER OF
BLOWS REQUIRED TO DRIVE A 2-INCH 0.D. SPLIT BARREL )
SAMPLER 12 INCHES USING A 140-POUND HAMMER FALLING
FREELY THROUGH 30 INCHES. THE SAMPLER 1S DRIVEN 18
' INCHES AND THE NUMBER OF BLOWS RECORDED FOR EACH
6-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO
INTERVALS IS.THE STANDARD PEN‘ETRATION RESISTANCE.
CLEAR U. S. STANDARD
. SIEVE SIEVE
OPENINGS NUMBERS
L i ] ! | ] L J
I [ 1] l " . ”n _I l T ‘
3 /27387 3/8" £4 #10 #40 #200
. o < £ Y. e @ e
GRAIN SIZE IN MM
GRave ., SAaND
coBBets cosamst | et ChaasFl  wEliow Bl £ ong ST anp cuar

USCS CLASSIFICATION FOR SOILS

COARSE-GRAINED SOILS

WELL~GRADED GRAVELS,
GW GRAVEL-SAND MIXTURES,
LITTLE OR NO FINES
CLEAN GRAVELS
(LITTLE OR NO FINES)
' POORLY-GRADED GRAVELS,
GP GRAVEL- SAND MIXTURES;
LITTLE OR NO FINES
GM | cra SILTY GRAVELS,
RAVEL- SAND- SILT MIXTURES
GRAVELS
WITH FINES
(APPRECIABLE AMOUNT
Of FINES)
GC CLAYEY GRAVELS
GRAVEL - SAND-CLAY MIXTURES
WELL-GRADED SANDS,
_ SW GRAVELLY SANDS,
LITTLE OR NO FINES
CLEAN SANDS
(LITTLE OR NO FINES)
POORLY-GRADED SANDS,
SpP GRAVELLY SANDS,
LITTLE OR NO FINES
SM SILTY SANDS,
. SAND-SILT MIXTURES
SANDS . . : R
WITH FINES ~
(APPRECIABLE AMOUNT
OF F{NES)
SC CLAYEY SANDS,
SAND-CL A MIXTURES

FINE-GRAINED/HIGHLY ORGANIC SOILS

INORGANIC 5175
AND VERY FINE SANDS,
ROCK FLOUR,
SILTY OR CLAYEY FINE SANDS
ORCLAYEY SILTS )
WITH SLIGHT PLASTICITY

INORGANIC CLAYS
OF LOW TO MEDIUM PLASTICITY
GRAVELLY CLAYS,
SANOY CLAYS,
SILTY CLAYS,
LEAN CLAYS

ML

SILTS
AND CLAYS
LIQUID LIMIT
(LESS THAN 50)

"

CL

ORGANIC SILTS
AND ORGANIC SILTY C_AYS
OF LOW PLASTICITY

oL

INORGANIT SILTS.
MICACEOUS OR DIATOMACEQLS
FINE SANDY
OR SILTY SOILS

MH

SILTS
AND CLAYS
“lQuID LT
(GREATER THAN 50)

INORGANIC CLAYS
OF HIGH PLASTICITY,
FAT CLAYS

CH

ORGANIC CLAYS
OF MEDIUM TO HIGH P_LASTICITY,
ORGANIC SILTS

OH

PEAT.
HUMUS,
SWAMP SOILS
WITH HIGH ORGANIC CONTENTS

HIGHLY
ORGANIC
SOILS

PT
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FERNALD
RI/FS
PROJECT NAME | E e 20 €S
PRCUECT NC. Loz o=
BORING NO. 1296

PIEZOMETER NO. b
BOREHOLE DRILLING

=]

pRac.

b WY N

6250 -
PIEZOMETER INSTALLATION SHEET

FIELD ENG./GEQ. ® Tuvw.ws DATE  7[25184

CHECKED BY

DATE

DATE CF INSTALLATION

fusne P8 A 7(2k (<9

ORILLING METHOD  Algaey:ung
DRILLING FLUID (S) USED:

TYPE OF BIT

Au%\l

CASING SIZE (S) U

SED:

FLUID {yne FROM  pjwe TO  — SIZE je~e  FROM (A TC WA
FLUID ueng. FROM _ e TO__ — SIZE _ A1 FROM w8 TO_ &(A

IEZOMETER DESCRIPTION

TYPE Lone
DIAMETER OF PERFORATED SECTION ___ i/ A
PERFORATION TYPE:

stots [ ] HoLEs [ SCREEN [ ]
AVERAGE SIZE OF PERFORATICNS ___ N/A
TOTAL PERFORATED AREA : N A

0.D.

RISER PIPE MATERIAL

N A

RISER PIPE DIAMETERS:

MLA

l.D. ia

JOINING METHOD

LENGTH OF PIPE SECTIONS

Yla

WA

ROTECTION SYSTEM

RISER PROTECTIVE PIPE LENGTH ____ N[A

OTHER PROTECTION __Ruting

oS Plugeed

PROTECTIVE PIPE 0.D. Nen € witw VU day ot £ Comend  (ap. -
TEM DISTANCE ABOVE /BELOW - ELEVATION
GROUND SURFACE ( ) ()
TOP OF RISER PIPE . LA
GROUND SURFACE 0.0
BOTTOM OF PROTECTIVE PIPE N A
BOREHOLE FILL MATERIALS:
OROUTASEURRY C¢oemt | TOP  6.0c | BOTTOM 1.6 ¢ | TCP BOTTOM !
BENTFONIFE VWolday qeut [TOP 16 ¢ |[BOTTOM 7o o < | TOP BOTTOM T
SAND TOP /A |BOTTOM /8 |TOP BOTTOM ;
GRAVEL TOP . | 80TTOM  ,a [ TOP BOT TOM |
PERFORATED SECTION TOP  u/an |BOTTOM  N/7 | TOP BOTTOM !
PIEZOMETER TIP N/ A
BOTTOM OF BOREHOLE 20.0  ©x,
GWL AFTER INSTALLATION N
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves([] No (<]
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? ves[] NO []
REMARKS ?);;zmq RS ARIYE AuED o N [SLRES S € N

2
N arg ) BeAinag  LiThwoeGy
3 ;

; A —
£ ual Pwg g A ‘L‘.\,:',_\(\Oq ¢ & .
1Y

on0119
AU A= e

409-11-86
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6250

INSTALLATION DATE: NIR -le

FERNALD RI/FS TS
INSTALLATION DIAGRAM —HEIGHT
MONITORING WELL NO. o TOP OF PROTECTVE WELL COVER: T

TOP OF PVC: FT

MEASUREMENT NOTCH
INNER WELL CAP

CONCRETE PAD —-

DEPTH  (FT)
’ 7.0.
cauent— 1S fr. "o
154
s
i _:?.‘ BOTTOM OF CEMENT: }.C  FT
?
BOTTOM OF
RS NAC . /| PROTECTVE wa, cover; v fr
TOP OF
A FT
Top CF  hiteav  Sedv T qONT.
BENTONITE
SEAL NS FT,
_ TOP OF SAND PACK: .. .¢ FT
/ TOP OF SCREEN: N o~ G T
J [
SAND PACK: SCREEN:
N o 4 NS FT.

NN

.

BOTTOM OF SCREEN: AR FT
PIEZOMETER TWP: A FT
/ BOTTOM OF BORING: 2G.0 T
sorosas DueTEeR—_8- C__ poes
MATERWLS USED: NOTES: :
SAND TYPE AND QUANITITY: vttt 1) RSER PPE IS 2—-INCH SCHEDWE 49
BENTONITE PELLETS (5—GALLON BUCKETS): fveni PVC PPE, FLUSH-THREADED JOINTS.
BAGS OF VOLQLAY GROUT: Z /, oy, 2« 7) SCREDN 13 2~MOH LD. SCHEDULE 40

PVC PPC WITH 0.020—INCH 2.0TS.

AMOUNT OF CEMENT: ‘o <. . J) LOWER END OF SCREEN IS CAPPED WiTH

AMOUNT OF WATER USED: fpyoivsciny 60 gaiias wses 7 " AN DO CAP OR HROADD SAP.
OtHER: . Fiv weiday 4) WATER DEPTH/DATE: ~oc
TASK:  2.7. | GEOLOGIST/ENGINEER: = Dunlong

—
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6250

FERNALD
RI/FS
PIEZOMETER INSTALLATION SHEET
PROJECT NAME FIELD ENG./GEO. DATE
PRCJECT NC. CHECKED BY DATE
BORING NO. 121 G
PIEZOMETER -NO. DATE OF INSTALLATION
BOREHOLE DRILLING
DRILLING METHOD | TYPEOFBIT
DRILLING FLUID (S) USED: CASING SIZE (S) USED: A
FLUID FROM TO SIZE FROM TC
FLUID FROM TO SIZE FROM TO
PIEZOMETER DESCRIPTION
TYPE RISER PIPE MATERIAL
DIAMETER OF PERFORATED SECTION RISER PIPE DIAMETERS: _
PERFORATION TYPE: 0.0. ' 1.D.
- swots ] Hotes (] SCREEN (] | LENGTH OF PIPE SECTIONS
AVERAGE SIZE OF PERFCRATIONS JOINING METHOD
TOTAL PERFORATED AREA
PROTECTION SYSTEM
RISER PROTECTIVE PIPELENGTH_____ | OTHER PROTECTION
PROTECTIVE PIPE 0.0.
TEM DISTANCE ABOVE /BELOW ELEVATION
GROUND SURFACE ( . ) (
TOP OF RISER PIPE '
GROUND SURFACE 0.0
BOTTOM OF PROTECTIVE PIPE
BOREHOLE FILL MATERIALS:
GROUT /SLURRY TOP ' BOTTOM TCP BOTTOM
BENTONITE TOP BOT TOM ToP BOTTOM ]
SAND . TOP BOTTOM TOP - BOTTOM
GRAVEL TOP BOT TOM TOP BOT TOM
PERFORATED SECTION TOP BOTTOM . | Top BOTTOM
PIEZOMETER TIP .
BOT TOM OF BOREHOLE
GWL AFTER INSTALLATION
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? ves[] no (]
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? YeEs[) NO (]
REMARKS

an0121

ASA~ A

409-11-86



. 6250‘:3

INSTALLATION DATE: __&// /%7 iz
FERNALD RI/FS - _&Ff
L’;ﬂ#&ﬁng"wgﬁcﬁz“ TOP OF PROTECTMVE WELL COVER: 3.0~ FT 2,50

203 ’ TOP OF PVC: B 2o FT
MEASUREMENT NOTCH TR
INNER WELL CAP '
CONCRETE PAD —e DEPTH  (FM
POCK X
KA
Lo PRRS
CEMENT. FT. ! ,0’:
o %
ole %
XXK] BOTTOM OF CEMENT: 1.C _FT
aaai BOTTOM OF 25
ROUTL A _ 1, é;ﬁ : ZB Ty
7/
soroys
sea2- ' FT. wIe
TOP OF SAND PACK: 27— FT
/ Z B st
/// /// 9.60
TOP OF SCREEN: e
SAND PACK: SCREEN: / = /
3.3 e iy, ///AE////
% E / o } id.c
_=- Hs
I = BOTTOM OF SCREEN: 4S5  FT
/// PIEZOMETER TWP: 20.0 T
A BOTTOM OF BORING:  2C.C  fr
SOREHALE DMMETER_ & nous .
== S USED: ¢ c2ze (& W whs) :;O::rnuz-mm«

SAND TYPE AND QUANMTTY: 5 b%aqs oF Q20 B LS THROOD JOWTS

BENTONITE PELLETS (5—GALLON BUCKETS): 3 2 m 2=INCH LD. SCHEDULE 48

BAGS OF VOLOLAY GROUT: NG PIPC WITH 0.020—84CH 2.OTS.

AMOUNT OF CEMENT: /2 bag 3) LOWIR DO OF SCREIN IS CAPPED WITH

AMOUNT OF WATER USED: o gaLLAS AN DD CAP OR THREADED SIAS.

OTHER: 4) WATER DEPTH/DATE: -

3_ Du.v\'-’\\ "‘5
TASK: 3 1 R \ GE&OGIST/ENGINEER: ™. Q_\uﬂqlﬂk )
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VISUAL CLASSIFICATION OF SOILS
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VISUAL CLASSIFICATION OF SOILS
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