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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 - 5HE-14 
230 South Dearborn Street 
Chicago, Illinois 60604 

Dear Sir: 

FEDERAL FACILITY COMPLIANCE AGREEMENT (FFCA) - FEED MATERIALS 
PRODOCTION CENTER - RI/FS 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, 

DP-84:Howard FMPC Site Manag'er 

Enclosure: As stated 

cc w/encl. 

Ben Wilmouth, ODH 
Tom Winston, OEPA-Dayton 
Graham Mitchell, OEPA-Dayton 
Catherine McCord, USEPA-5 
Robert Cohen, GEOTRPXS 
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bcc w/encl : 

Ray P. Berube, EH-24, FORS 
Thomas B. Hindman, DP-12, GTN 
Charles G. Halsted, DP-13, GTN 
Larry Sparks, SE-31, OR0 
Alan Van Norman, CRA 
Bob Conner, WMCO 
J. Rampertaap, ,EH-232, FORSTL 

bcc w/o encl: 

William R. Bibb, DP-80, OR0 
Richard L. Egli, SE-30, OR0 
David B. Howard, SE-33, OR0 
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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 PRPIs 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'Investityation Work Plan Reuuirements 
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 Investityation 
Transit Survey - Surveying activities continued on 
establishing the horizontal and vertical coordinates of the 
completed wells, piezometers, and borings. 

Facility Testinq - 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 location 1363 an underground water line was 
punctured. The rig was moved off location to allow WMCO to 
assess the situation. The WMCO utility engineer informed AS1 
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/m3. 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. 

Facilitv Testins Ground Water SamDlinq - 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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Bioloaical Resources - The Acute and Chronic Toxicity and 
Benthos studies of the F'MPC 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 

t 

does not include Facilities Testing 

Ground Water SamDlinq - The sixth quarterly round of ground 
water sampling was initiated on July 2 5 ,  1 9 8 9 .  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 ,  1 9 8 9 .  Table 3-2 shows 
specific wells sampled or being sampled, and sample dates for 
the sixth round. This will conclude all required sampling 

subsequent sampling will be conducted as part of the WMCO 
monitoring program. 
activities, as required by the RI/FS Work Plan. Any 

TABLE 3-2 
WELLS SAMPLED DURING JULY 

W e l l  N u m b e r  Date Sampled 

2 1 2 7  7 /25  

3127 7/25 

2 0 4 5  7/25 

2 0 1 4  7/26 

2 0 1 6  7/26 
2048  

2002  7/27 

2 0 4 6  7/28 

2047  7 /28  

2 0 6 5  (+ duplicate) 7/30  

2049  7 /30  

2 0 0 6  7 /31  

I 7/26 

2007  

2053  (+ duplicate) 
2 0 5 5  

Equipment Rinsate 

7 /31  

7 / 3 1  

8 / 0 1  (expected) 
8/02 (expected) 
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WMCO RCRA Ground Water SamDlinq - 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 Samplinq - 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 - SeeDs - 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. 

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 Investiqation 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 t o -  the remote access 
installation at the AS1 field office near the site. 

Ground Water Modelinq - 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. Thes,e 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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625 0 
Risk Assessment: 

Operable Units 4 and 6 - The Risk Assessment (RA) for the F'MPC 
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 integrated 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 via the F'MPC 
effluent discharge. 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 calculations 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 integration. 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 detailed data, an expanded study area, or more current 
data for NEPA purposes. 

Tasks 5 - Laboratory SI Benchscale Studies 

Bench-Scale Studies - Resins and other materials necessary 
for the bench-scale studies were procured. A revised proposal 
forthe bench-scale studies was received fromthe IT-Knoxville 
laboratory and a copy was sent to WMCO for review. A partial 
analysis 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 
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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 sampling. 
Sampling methods and apparatus are undergoing' engineering 
evaluation prior to resumptions of sampling. 

Task 6 - RI ReDorts 
ODerable 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 loading 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 (old) 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 
prepa_red 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. 

0Derable 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 ( E M R )  , 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 
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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 Proaram - 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 i,n 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 - Procrram Manaqement and Reports 

7.1 Prosram Manasement 

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 continuous flow of information 
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between the organizations involved in the. site 
remediation activities. 

7.2 Quality Assurance 

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

e 

e 

7.3 

e 

4 

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 AS1 
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. ) 

Task 8 - Community Relations SuDDort 

1. The Community Assessment was completed. Briefings on the 
process and initial results were given to the FMPC 
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Environmental Safety & Health Advisory Committed, to the 
TIE and the ERA meetings. AS1 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 AS1 
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 Technolow 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 Screenincr 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: 

. b . '  12 



Continuation of the bench-scale studies; 

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

0 Continuation of work on the detailed analysis of 
alternatives: 

Presentation of the results of the initial screening of 
alternatives at a Technical Information Exchange ( T I E )  
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 ItDevelopment of Alternativesii 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 conjunction 
with RI staff members: 

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

This was 

Initiation of preliminary computer model runs, in 
conjunction with the modeling staff, on the effects of 
ground water pumping on uranium concentrations. 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 partial receipt of selected information 
from WMCO for use in the detailed evaluation. 

1 3  
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P-D ACTIVITIES FOR NEXT MONTH 

b 

b 

b 

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 analysis of alternatives for OU 4 and 
OU 6; 

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

Complete geochemical modeling required to support 
OPerable Unit 6 around water modelina. 
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VlSUAL CLASSIFICATION OF SOILS 

COORDINATES: DATE: 7 - / L - Y  7 LORING NUMBER: 

, L E V A T I O N ;  GWL: 0.- DatrfIirnr DATE STARTED: 7-,  y 8 9  
.NGINEER/GEOLOGIST: fir&\\ :m Oepth DatrRirne OAT€ COMPLETED: 7-1 7-$S 
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FERNALD 
Rl/FS 

VISUAL CLASSIFICATION OF SOILS 

DESCCRIPTION REMARKS 

c ., , _ ) ,  . . .  
000633 4::. ' 



. .  

L 

DRILLING METHOD 8 m u  sw ~a TYPE OFBIT TCCX 

DRILLING FLUID (SI USED: 
- 

CASING SIZE (SI USED: 

TC FLUID N!A FRCIM TO SIZE @ / A  FR@M 

FLUID WIia FROM TO SIZE N I P  FROM TC 

FERNALD 
RVFS 

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME F M P ~  R\/FS FIELD ENG./GEO. E T-- I / *  7 

PRCJECT NC. b o  2 3. 7. I CHECKEOBY ,bfl -A& 1 DATE 7 - ~ 0 - 8 $  
BORING NO. 1 \A? 
PIEZOMETER NO. \\4-9 DATE OF INSTALLATION 7-r 7-Y 7 

RISER PROTECTIVE PIPE LENGTH . ? a 7  F r o  OTHER PROTECTION ktit~6ICD G ~ L X  

PROTECTIVE PIPE 0.0. 10.5 ,A w\n+ LdCK. 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (PT.) 

TYPE k L - 1  T C Q \  h s 4  

DIAMETER OF PERFORATED SECTION i f e S D  

PERFORATION TYPE: 

SLOTS @ HOLES a 5&& 
AVERAGE SIZE OF PERFCRATICNS 0.c2O;d 

TOTAL PERFORATED AREA *. q6&cr 

E L  €VAT I ON 0 

RISER PIPE MATERIAL 3uc 
RISER PIPE DIAMETERS: 

O.D. 4.5'4a -1.0. A . 0 . t ~  

LENGTH OF PIPE SECTIONS 1-0 FT , 7 ~ .  

JOINING METHOD X C ~ L Z  , mi~lra 

TOP tc).oiT I BOTTOM #&yr 
ISQ 

BOTTOM TOP 

ITEM 

TOP OF RISE3 PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 

GROUT/SLURRY 

BENTONITE P E U ~ ~  

SAND itla 
433#w& FltdC 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

G W L  AFTER INSTALLATION 

TOP BCiTTOV I TC? 1 BOTTOM 

BOTTOM 
TOP I BOTTOM I TOP I BOTTOM 





f 

-, 
4::. ’ . . .  

i . 
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I VISUAL CLASSIFICATION OF SOILS , ~ .. 
d I I !.-. 7 --- 

?C R t / F s  I PROJECT NAME: ~w PROJECT NUMBER:& 3,7 .\ 
BORING NUMB€- 

ELEVATION: 

. 1 

r 

-. , 

5 

DESCRIPTION REMARKS 

b 

2 - 
t 

G 

r . .  I 



. .  

VISUAL CLASSIFICATION OF SOILS i , 

I :  

I 

1 

FERNALD 
RI/FS 

i 

Ye - j  53.5 

R E M A R K S  

4;:. 

000038 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

625 0 

BY Date Subject Sheet No.- of - 
Chkd. By-Date Proj. No. 

108-10-85 



DESCRIPTION R E M A R K S  

Hrlu = 

/\,' E 
A =  

Y 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

3Y Date Subject Sheet No.- of - 
Chkd. By-Date Proj. No. 

/ 

000041 



H 

OESC RIP TI ON 

I - 

- 

R E M A R K S  

A;:. 

000042 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

BY Date Subject Sheet No.-, of -, 

Chkd. By-Date Proj. No. 

0 0 0 0 4 3 



DRILL ING IWETHOOS: 

OESCR IPT ION R E M A R K S  



.. 

CLEAN GRAVELS 
L I T Y E  OR NO CINESl 

VERY SOFT I LESS %AN 0.2s I 

ME31UM STIFF I 
SOFT I 0.2s roo.50 

as0 3 1.0 
STIFF I 1.0 TO 2.0 

VERY STiFF I 2.0 TO 40 
HARO I MORE THAN 4.0 

WELL-GRAOEO S A V C L S .  
GW GRAVEL-SANO u l X X R 5 S .  

L l T t L L  CR NO FINES 

- 
POORLY-.XAOEO GRAV€L 5. 
GRAVEL-jAhO MIXTURES. 

LlT7L.C CR NO FINES 

"' STANDARD PENETRATlON RESISTANCE IS THE %UMBER OF 

BLOWS REQUIRED TO DRIVE A 24NCW 0.0. SPLIT BARREL 

SAMPLER 12 INCHES USING A 14WOUNO HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE SAMPLER IS O R I V E N  18 

GM 
G2AVELf  

WITH FINES 
;APPRECIABLC AMOUNT 

OF CINES1 

GC 

INCHES A N 0  THE NUMBER OF BLOWS RECORDED FOR EACH 

&INCH INTERVAL. THE SUMMATION OF THE FINAL TWO 

INTERVALS IS THE STANDARO PENETRATION RESISTANCC. 

I U. S. STPNOARO 
SiEVE 

NUMBERS 
1 1 
I I 

f 4 0  #ZOO 

I CLEAR 
SIEVE 

OPENINGS 
1 1 1 1  
I I I I  

I 
3" l-1/2"3&' 3/8" #4 #IO 

I-. 1 0 0 .  9 on Y am o? J.A 

SILTY GRAVvELS. 
GRAVEL- S U O -  S L Y  wXXJRES 

CLAYEY :arrvEyj 
GRAVEL- S A N O - C A Y  UIXTLRES 

COARSE- GFIAINED SOILS 

WELL-GRAOEI) S U O S .  
SftAV€LLY SANOS. 

L l T X C  W NO FIN€S 
CLEAN SANOS 

(LITTLC 3R NO FINES1 

SAN-OS 
WITH rlNES 

(APPRECIAELE A W W T  
OF FINES) 

I J 

FIN E- G2AI NED/HIGHLY ORGANIC SO IL S 
.NORGAWC S I C S  

HIGdLY 
CRGlNlC 

S31LS 

000045 
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V€.Y SOFT I LESS %AN 0.2s 
0.2s roo.50 
0.50 TO 1.0 

STIFF 1.0 TO 2.0 
MEDIUM STlFF I 

VERY S S F f  2.0 TO 40 
HARD MORE T H A N  4.0 I i 

Gw 

CL-EAR 
SlcVE I OPENINGS 

Y E L L - C R A O L O  SRAVCLS.  
GRAVEL-SANO WIXTURES. 

L I T X E  CR NO FlNEf 

~ ~- 

! LCOSE I 5 -10 
ME3IUM OENSE I II-:o I 

CLEAN SANDS 
(LITTLC OR NO CINES1 

''I STANDARD PENETRATION RESISTANCE IS THE NUMBER O F  

BLOWS REQUIRED TO DRIVE A 2-INCH 0.0. SPLIT BARREL 

SILMPLER 12 INCHES USING A 14WOUNO HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE SAMPLER IS ORIVEX 18 

~ ~ ~~ 

WELL-GAACEO SWOJ. 
ZRAVvELLY SANOS. 

L I T X E  CR NO FINES 
sw 

, 

POORLY-GRAOEO W O S .  
GR AV E L I  SWO5. 

LITTLE OR NO FINES 
SP 

I N C ~ E S  AND THE NUMBER OF BLOWS RECOROEO FOR E x n  
&INCH INTERVAL. THE SUMMATION OF THE FINAL TWO 

INTERVALS IS THE STANDARD PENETRATION AESISTANCC. 

SILTS 

LIOUID LIMIT 
A X 0  C L A Y S  

(GREATER THAN $0) 

I U. S. STANOARO . 
SIEVE 

NUMBERS 

I INORGANIC :LAYS 

FAT C A T S  
OF wcn 2 1 - ~ 7 : c : 7 ~ .  CH 

COARSE- GRAINED SOILS 

SILTY SANOS. 
SAND- S L T  MIXTURES 

*EA?. i 
WMCS. 

SWAMP S 5 i ~ f -  
wifn wicn CRGANIC ,,NTc_. 

HIGilCY 
CRGANIC 

SOILS 
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E '  
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R E M A R K S  



.. 

CLSAR 
S l c V E  . 

OPENINGS I 

0-4 vEaYLoosE I 
LCOSE . I 5 - ! O  

ME91UM OENSE I I I - ? O  

OEHSE I 31-50 

VERY 3ENSE I ovEa 50 

I U. S. STANOARO ' 

SIEVE 
NUMBERS 

''I SlANDARO PENETRATION RESISTANCE IS THE NUMBER OF 

CLEAN GRAVELS 
( L I T Y E  CR NO fINCS) 

BLOWS REOUIREO TO ORlVE A 2-INCH 0.0- SPLIT B A R R E L  

- -- -~ 
I 
I 

SAMPLER 12 INCHES USING A 140-POUNO HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE SAMPLER IS ORIVEN I8 

INCHES AN0 THE NUMBER OF BLOWS RECOROEO FOR EACH 

&INCH INTERVAL. THE SUMMATION OF THE FINAL TWO 

INTERVALS IS T H E  STANOARO PENETRATION RESISTANC5. 

COARSE- GRAINED SOILS FINE-Gi?AINE3/HIGHLY ORGANIC SOILS 

WELL-GRAOEO -3AVEL5,  

LITTLE CR NO FINES 
1 GW 1 CRAW--SANO WIX:URES, 

POORL.I-.iRAOEO GRAVELS. 
GRAVEL- SONO MIXTURES, 

LITTLL CR HO ;lNES 

SILTI CRAVELS. 
GRAVEL- S U O -  SILT YlXTURES 

GRAVELS . 1 GM 1 
WITH CINES 

(APoqECIABL5 AMOUNT 

WELL-CRbOE9 SANQS. 
SRAVECLT SAHOS. 

LITTLE CR NO FINES 
C L E A N  SANOS 

(UFiL5 O R  NO CINES) 

POCRY-GRAOED -05, 
WAVELLY SUIOS, 

' I S P I  LITTLE OR NO FINES 

HIGHLY 
CRGAXIC 

SSlLS 
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v 
DRILLING METHOD 8'' Ho//fic~ U Q  c r  
DRILLING FLUID (SI USED: 

FLUID M# FROM &# TO ~6 
FLUID /1/# FROM .A/# TOJ& 

PROJECT NAME R I - / F s  I r ~ d q  / A  FIELD ENG./GEO.T Su,-,?qfiqph DATE F / ( / r  9 
PRCJECT NC. Gc.2 3,3, CHECKED BY DATE 7 1 ~ 1  sq 
BORING NO. I IKL7 
PIEZOMETER NO. !2b DATE OF INSTALLATION ?,/ I ,/f 9 

13b. 4 

- ?%ffC?P TYPE @F BIT 

CASING SIZE (SI USED! 

SIZE~*&,,I& fR@M - TC - 
SIZE ,Vf# FROM - TC - 

TC? 

.TOF 
TOF 

TOP 

TOP 

RISER PIPE M A T E R I A L a h  e d ~ r ~  qap !m - 
DIAMETER OF PERFO~ATED SECTION L'o RISER PIPE DIAMETERS: 

~ 

.- BOTTOM 

BOTTOM 

BCTTCM 

BOTTOM 

BOTTOM 

SLOTS @ HOLES SCREEN 0 
PERFORATION TYPE: 

I AVERAGE SIZE OF PERFCRATICNS R.  m 1 I - v l  I JOINING METHOD Srreecl tv/e  - C/UC L I TOTAL PERFORATED AREA -cd-&T I f k ~ e & d  

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH 5' I OTHER PROTECTlOh J-IirtqPJ p / p ~ c  ri! V t  (A* 

I 'I 
U 

PROTECTIVE PIPE 0.0. 5/ 3/z " - I 
ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 
GROUT / S LURR Y / C W M ~  

BEN TON I T E 
SAN 0 

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( 1 

0.0 

E L EVAT ION 
( 1  

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES NO E3 
Y E S O  No& WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

REMARKS TOP e$. f A 1 P l ~ m - P  b QW&d ' ; tc9*,P fi i7 9.35' 
M 8 C  / i & r " P  m n p  d~ 15.0 # 

1 
t 



.4 

. -  

UM PA=: 
Fr. 

.. . 
moR: 

J 
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L 
- DRILLING METHOD A-\,,% : 'L-,.:) TYPE OF BIT 

DRILLING FLUID (Si USED: CASING SIZE (SI USED: 

FLUID I \ -c\c F2OM L ~ A  TO t i / g l  SIZE 8" F R @ M c i ; n . i ~ ~ ~ ~  TC 10.5 I> 

FROM - TC - FLUID b l A  FROM \ , / , a  TO i G / A  SIZE - 

PIEZOMETER INSTALLATION SHEET 

t 
F TYPE J ~ o ~ ~ l ~ a ~ ~  a r\wlw, T ~ , L .  q ~ y x  - 

DIAMETER OF PERFOFiATEO SECTION Z.C\ 

PERFORATION TYPE: 

SLOTS D(I HOLES SCREEN 0 
AVERAGE SIZE OF FERFCPATICNS O.C2 .d*<> 
TOTAL PERFORATED AREA 3 0 1-T 

PROJECT 
PRC JECT 

1 
RISER PIPE MATERIAL C L , . ~ ~ ) ~ \ ~  L\C! ;\rc 
RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS 9 0 t-T 

O.D. 7 'Ab - L ~ - I .  0. 2 C' 

- - .  JOINING METHOD L c . i ~  >c.*t<b / \-w->cL 

A BORING NO. , 2 3 4  
PI€ZOMETE3 NO. , 2 7 7  DATE CF INSTALLATION 712'7 1 59 
BOREHOLE DRILLING 

RISER PROTECTIVE PIPE LENGTH SQ c~ 
PROTECTIVE PIPE 0.0. ?'5 ...C.r 

- OTHER PROTECTION L c ~ G A  1' &:-< Cl,.,< 

I*-:> . 

ITEM 

TOP OF RISE2 PlPE 

GROUND SilRFACE 

DISTANCE AEOVE/BELOW E L E VAT ION 
G2OUND SURFACE ( 1 0 

* 2 ,  c f*T 

0.0 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 1 
GROUT /SLURRY 

BENTONITE 

SAND 

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREhOLE 

BOTTOM - TOP C,/4 BOTTOU L / A  L TCP - - 
TOP I c k-+ 30TTOM s c  t) TOP BGT TO M 

TOP '=jc \-T aOTTOM IC 5 ri TOP @CTT?V 

TOP IL:..~ BOTTOM ,LL.c TOP BOTTOM ;\ a 

TOP 7.5 r T  BOTTOM lC.5 i-1 TOP BOTTOM 

\c 5 CT 
IC 5 t'i , 



UH) PACK: 
"5 Fr. 
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VISUAL CLASSIFlCATION OF SOILS 

I 



I 

6 
b 

b 
b 
I ,  

b 

- 

- 
CL 

I 
4:. ' 

000061 



FERNALD 

TYPE rn;hcm 1 ~ k 4  
DIAMETER OF PERFORATh SECTION q 8  in. 
PERFORATION TYPE: 

AVERAGE SIZE OF PERFCRATICNS 8-09 I?)- 
TOTAL PE9FORATED AREA 

S L O T S ~  HOLES SCREEN a 
4 a 8  ft 

* 

RVFS 

RISER PIPE MATERIAL 

RlSER PIPE DIAMETERS. 

J 

0.0. d5/ lL {n'. 1.0. 2.0 I 0 .  
LENGTH OF PIPE SECTIONS 

JOINING METHOO C r i l  ch bmld ;?n;n-) 
W l L )  bCrK 

3 0 F  q- 

PIE20 METER INSTALL 
FI EL0 DATE 7!rlI8(i 

. .  CHECKED BY WQ uc& e( DATE 7 / 7 -  0 . k  9 PRCJECT NC. ( 3  

BORING NO. r-277 

BOREHOLE DRILLING 
PIEZOMETER NO. 1379 DATE CF INSTALLATION 7 h71PB 

RISER PROTECTIVE PIPE LENGTH 5 .  - 
PROTECTIVE PIPE 0.0. 3 5 1 3  ;n. 

N 

.. . .. . 

OTHER PROTECTlOh ~!Ck"kcAu ofl13 
i 

%-d toc G 

w PIEZOMETER DESCRIPTION 

L 

c 

DISTANCE ABOVE /BELOW 

d. a 
E L  EVATI ON 

GROUND SURFACE (r4) 0 ITEM 

TOP OF F I S S  PIPE 

GaOUNC SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE 5 
BOREHOLE FILL MATERIALS:, 

BOTTOM _- TOP 0 , O  8CiTTO.U 1 -0 TCP 

TOP I .o BOTTOM -TOF @OTTOM BENTON I TE 

SAND TOP 8.0 BOTTOM /cf.Lf TOP @OTTCM 

GRAVEL TOP - BOTTOM - TOP BOTTOM 

PERFORATED SECTION TOP 4.3 BOTTOM lJ.15 TOP BOTTOM 
PIEZOMETER TIP r c l 4  Clt 
BOTTOM OF BOREHOLE 

G W L  AFTEFZ INSTALLATION I_ 

. .  
: . 

.. . 

. .  . .  



H N Q I W Q L C A P  4 

UHI PAQ<: 
n. 

i n  

1.0 n Top ff 

roe ff SCREEN: 

,, . .  

. . .  



VISUAL CLASSIFICATION OF SOILS 

. .  



FERNALD 
Rl/FS 



FERNALD 
RI/FS 

s&& 

NR = I\lo R e c o w  
. J  

3.c 

14.5 

2.5 

CL 

CLllO 
t 

CL 1.1s 
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TYPE A4 
DIAMETER OF PERFORATED SECTION MA 
PERFORATION TYPE: 

SLOTS HOLES [7 SCREEN 0 
AVERAGE SIZE OF PEFIFCRATICNS tL\4 

TOTAL PEFZFORATED AREA Nf i  

PROJECT NAME Fm,fG m/1=5 

BORING NO. ,a$% 

FIELD ENGJGEO. (, f2rtl.Ge DATE 7 / i j l 3 9  - 
PRCJECT NC. 3 ,7  CHECKED BY d&,&/fC/ D&TE +//&& 

PIEZOMETE3 NO. kl& DATE CF INSTALLATION ~4 
BOREHOLE DRILLING 

RISER PIPE MATERIAL 

RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS ~ , , 4  
JOINING METHOD Q A  

0.0. b-!A -1.0. V A  

RISER PROTECTIVE PIPE LENGTH U P  OTHER PROTECT 
PROTECTIVE PlPE 0.0. < A  

OISTANCE AaOVE /BELOW 
GROUNO SU9FACE ( FY) 

LA 
0.0 

ITEM 

TOP OF 8ISES PIPE 

GROUND SilRFACE 

BOTTOM OF PROTECTIVE PIPE N F  
BOREHOLE FILL M A T E R I A L S : ' ~ ~ ~  @*OFT / #Urn  

1.0 c do.0 n- 
YclchJ GaOUT / S k H W t  TOP U , d  3.b: B@TTOM * 7 j 9 b  

BENTON I T E TOP NA aOTTOM h 4  
SAND TOP N P  BOTTOM ~4 

PERFORATE3 SECTION TOP d Q  BOTTOM d~ 
PIEZOMETER TIP 
BOTTOM OF SOREilOLE 
GWL AFTE3 INSTALLATION 

BOTTOM ~4 rJ 9 GRAVEL TOP 

$1 A 
20.0 h 7  

AIA 

EL €VAT ION 0 

.- TCP BOTTOM 

.TOP BOTTOM 
TOP SCTTZM 
TOP BOTTOM 

TOP BOTTOM 



MONnORlNG WQL NO. - 

UM PAa: 
NA fr. 

T 

m 
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R W S  

' 4 t e m  DRILLING METHOD H ~ \ \ a y -  
DRILLING FLUID (SI USED: r\SIA - FLUID - FR@M - TO 

FLUID - FROM - TO - 
_. . . .  

. .  . .  
: . . .  

-- TYPE @FBIT g.0 in. *\- 3 - 
CASING SIZE (SI USED: 

1.0. SlZE4.35-n FR@M 0-0  TC 10.5 
S l Z E N ! Q  F3OM - TC - 

. .. 
. .. 

PROTECTIVE PIPE 0.0. 4 519 in. lulm@cI cx k 

PROJECT NAME *mid RIM FIELD ENGJGEO. L . M-3 DATE+ 7~ 
PRCJECT NC. (Po3 3.7 - 1  CHECKED BY &Qde-Jp- 1 DATE - to - ) .?  
BORING NO. \333 
PIEZOMETER N O . A Y ' - $  DATE OF INSTALLATION 7 I \ g\ gq 

L 

DISTANCE ABOVE/BELOW ELEVATiON 
GROUND SU9FACE (k ) 0 ITEM 

TOP OF RISER PIPE 

GROUNC SURFACE 0.0 
I t?R- 

BOTTOM OF PROTECTIVE PIPE 2 . w .  
BOREHOLE F I L L  MATERIALS: 

-- WWF&WWX &TU& TOP 0.0 BCiTTOM 1.0 TC? ,BOTTOM 

SAND TOP &'.+ -. BOTTOM 10,5 TOP @O\TCM 

BEN TON I T E TOP t ,o  BOTTOM 3.0 .TOP @TTOM 

GRAVEL I\l- TOP - BOTTOM - TOP BOT%M 

PERFORATED SECTION TOP 5 4 5  BOTTOM 10 JF TOP B O T T O ~  
PIEZOMETER TIP 10% -5 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION I \ 
l o t 5  

* 

BOREHOLE DRILLING 

PIEZOMETER DESCRIPTION 

TYPE 

OIAMETER OF PERFORATED SECTION~.O in r.3. 
PERFORATICIN TYPE: 

S L O T S ~  HOLES SCREEN c] 
AVERAGE SIZE OF PERFCRATICNS (t .a 2 I'k 
TOTAL PERFORATED AREA 4-2 G. 

RISER PIPE MATERIAL m/c. 
RISER PIPE DIAMETERS: 

0.0. 12%b in- - 1.0. 2.0 ',ox 
LENGTH OF PIPE SECTIONS 4 I g .  8:c . 

PROTECTION SYSTEM 

YES NO El 
Y E S O  NO El 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? - 

..  REMARKS -e 7 - 2  - F k -  
. .  

. .  
4.: f - . 1 .d 



' -.*-- 
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- 

3 .  
c. 

4 
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L i 

TYPE Pd A RISER PIPE MATERIAL 4 
DIAMETER OF PERFORATE0 SECTION NA RISER PIPE DIAMETERS: 
PERFORATION TYPE: 0.0. .IIFt 1.0. hlP 

AVERAGE SIZE OF PE9FCRATICNS A b  JOINING METHOO lYA 
SLOTS hfl HOLES a SCREEN 0 LENGTH OF PIPE SECTIONS bP 

TOTAL PE3FORATED AREA A f 4  
i 

PIEZO 

RISER PROTECTIVE PIPE LENGTH h/d 
PROTECTIVE PIPE 0.0. ~&. 

METE 

OTHER PROTECTIOA h& 

Rl 

ITEM 

TOP OF RISE.;? PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE i l  LL MATERIALS * 
@W -2 

void? GROUT/SWW?F 

BENTONITE 

SANO 

GROVEL 

PERFORATE3 SECTION 

PIEZOMETER TIP 
BOTTOM OF 9ORE3OLE 

GWL AFTE3 INSTALLATION 

%5 

6250 

DISTANCE AaOVE /BELOW 

r / /S  
0.0 
N4 

E L EVAT I 0 N 
G8OUNO S W F A E  (FI) 0 

€d&V/Y) /.om- 7;;p o t o c  
TOP / , O F 7  BCiTTOU TCP BOTTOM 

TOP Nft 3OTTOM Nj+ -TOP BOTTOM 

#TOP $/A BOTTOM up TOP SCTY2M 

TOP ~4 BOTTOM NA TOP BOTTOM 

TOP k f i  BOTTOM T\IA TOP BOTTOM 

.- 

fvfl 
m.0 Fr 
N A  

BOREHOLE DRILLING 

TO - SIZE h r ~  FRCIM - TC - 
TO - FLU10 hfi FRC'M - 

FLU10 i . \m FROM - TC SIZE ba FROM - 1 

PI E ZOM ETER D ESC R I P TlON 

000075 rcg.  * * .? 
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K. 
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FERMALD 6250 ' RI/FS 
VISUAL CLASSlFICATION OF SOIL 

O I K I I W T I O N  
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OL 
G 
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FERNALD 
RVFS 

7.5b 

I4 -9 

il 

53-49 \ e 
5 

5 
\ 

3 
a 
Y - 

No rec0m-Q 

000078 



FERNALD 
RVFS 

DRILLING METHOD co+md r u n e l  
DRILLING FLUID (SI USED: 

FLUID -' FROM 

FLU10 - FROM TO 

' 
/ 

TO / 

... . 

- TYPE @F BIT 

CASING SIZE (SI US' : rb 
SIZE 4.35,-,, FWM 0.0 TC 15.0 
SIZE - FROM - TC - 

TYPE n i - h  wd( 
DIAMETER OF PERFORATED SECTION 2.0 in St_) 
PERFORATION TYPE: 

AVERAGE SIZE OF PERFCRATICNS 002 
SLOTS a HOLES 0 SCREEN 0 

1 TOTAL PERFORATED AREA 9 35 h 

..  . . .  
. . i _. . 
: . 

RISER PROTECTIVE PIPE LENGTH w Ft- 
PROTECTIVE PIPE 0.0. 4 Sly in 

t 

. . . -  

. .  

OTHER PROTECTIO~ hnclre kw 
I 

_. . 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 
. .  
.. 

DISTANCE aeovE / m o w  E L €VAT ION 
GROUND SURFACE (ct.) 0 

a eo 
0.0 

a 5  . 

BOTTOM \s .o 
BOTTOM - 

RISER PIPE MATERIAL nVC 
RISER PIPE DIAMETERS: ' 

0.0. aqi, ;n. - 1 .  0. d.O,ir. 
LENGTH OF PIPE SECTIONS 

JOINING METHOO % f f ' t  I J t'3p"- c11 
d-- -hrer\rtsd - - 

I 9.75, 7.0 Ff.  

~ ~ ~~ 

TOP BOTTC'M 

TOP BOTTOM 

PROTECTION SYSTEM t: I\ I Isr 

SAND 

PERFORATED SECTION BOTTOM 14.73 
PIEZOMETER TIP / 15. a 
BOTTOM OF BORE3OLE / I 5  0 
GWL AFTE3 INSTALLATION / - 

TOP BOTTOM 

BOREHOLE FILL 
GROUT/SLURRY TOP - 

TO? i.0 
BCITTOV - TC? 

I 1 _- 
BOTTOM 3 .0  1 . ~ 0 ~  I BOTTOM 



I N S r U ~ o A T E :  
FERNALD RVFS 

. W P A a :  
ca.O fr. 



L 



. .  



AILLING METHOOS: 



FERNALD 
RUFS 

= I 1  ; t i  
2 -  
Y -  
E 

m 
2 
Y 
Y 

ALMAAUS 

3.0 



PQ ,-. 
. .- 

... 0- AIR 

cc 

CC 

I .z 
7 
d 

I 75 

I L "  = o p p m  

. I  000085 
1 

e:.:..*.. 
, . _ . . . . .  . 



FERNALD 
RVFS 

I 

PIEZOMETER I N S T A L L A T I O M  

PROJECT NAME FmPc R Y Y e  FIELD ENG./GEO. C. Gr&p DATE 7 / / 3 , f 9 9  

PIEZOMETE3 NO. nl A DATE CF INSTALLATION 

BOREHOLE DRILLING 

PRCJECTNC. Chi 3.7 CHECKED BY 
BORING NO. /as9 

r t i t tUHATICN TYPE: 



SAM PACK: 
r\rA fr. 

SCRm 
&d R. 

\ 

000087 



FERNALD 
RVFS ,6250 

VISUAL ClA 



.. .: 

. . ... 

"' SIAMOARO PENETRATION RESISTANCE P T n E  NUH8ER OF 

8LOm REOUlAEO TO ORWE A I 4 N Q I  09. StLl? B A R R E L  

SAMPLER 12 INCMtS USING A l*DIOUNO )I*YMER FALLING 

INCHES AN0 THE N U N E R  OP BLOWS RECOROED FOR SACn 

f R L C L Y  THROUGH 3U INCHES. fWL M E R  IS O A l V € S  18 

HuQ( INTERVAL TRE fUMMATlON OF rite FINAL W O  

INTERVALS Is W E  SIANOARO PENETRATION RESISTANCE. 

. U S STANOARO 
SIEVE 

NUMBERS . 

CLEAR 
SIEVE 

OPENINGS 

COARSE-GRAINED SOILS FINE- G2AINEWHIGHLY ORGANIC SOILc 

S I L 3  W V E L S .  
GRAVEL- UNO- SLY W X N R E S  

. SlCTS 
A N 0  CLAYS 

;iouio L I M I T  
W C A T E R  TWIW 50) 

HlCnLY 
ORGANIC 

S31LS 

000089 



FERNALD 
Rl/FS 

6258 - - 
VISUAL CLASSIFICATION OF SOILS 

0 I 



CONSISTENCY CF C3HESIVE SOILS 
r i 

0.25 T O 0 3 0  
MEDIUM STIFF 0.50 To LO 

1.0 To 20 

I VERY m 1 2.0 m 4 6  1 

"' STANOAR0 PENETRAYION RESISTAME U THE NUM8ER OF 

FREELY THROUGH 30 INCMESL f w l  W L E R  IS O R W E N  18 

. .  
INTERVALS IS T H E  STANOAR0 PENETRATION RESISTANCT. 

... 

COARSE-GRAINED SOILS FINE-GRAINEWHIGHLY ORGANIC SOILS - 
GW 

- 
G? 
- 
GM 

SILTS 
AN0 CLAYS 

LlCUlO LIMIT 

.. . 

GC 
- 
sw 
- 

Si, - 
SM 

CLEAN SANOS 
IUTrLL OR NO nNCS) 

HlCnLY 
ORGANIC 

S31LS SANOS 
WITH PINES 

wwcamu rurx# 
OF mal 

sc - 
1 :  

000091 



RVFS 

TYPE 0 )  n - c- - *  ,,i. ,,,,-TG/ 

DIAMETE3 OF PERFOEATED SECTION ':.'-' '1 

PEZFORATION TYPE: 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFQRATICNS o-)'? 

TOTAL PERFORATED AREA ' a -  

3 e f y  

6250 

1 
* <  RISER PIPE MATERIAL ~ ~ r A j ' ~ ~  C, 

RISER PIPE DIAMETERS: 

0.0. ? 5  _. / P  - 1 .  D. ? I' 'P 

LENGTH OF PIPE SECTIONS 

JOINING METHOD ;L$ P ai - > c r P -  - 1 ~ :  

:7 5 F r  

- + - r y , r  &rl' 
d 

PI E20 METER INSTALLATION SHEET 

RISER PROTECTIVE PIPE LENGTH 5 :' c7- 

PROTECTIVE PIPE 0. D. tJ "; , ,I 

- -< - .>; PROJECT NAME f P I k  ?= ''F5 FIELD ENG./GEO. r ,I/&=, DATE _. 2 

BORING NO. I ,  > 

BOREHOLE D R I L L I N G  

PRCJECT NC. /n - i  -7. 7 CHECKED BY O&T E 
, > ' .  . 

PIEZOMETE3 NO. -,-I ;. DATE CF INSTALLATION 7 - p :  4 i' 

OTHER PROTECTlOh 8- -7-a' / I * - -  - . - - a,\ 
, - ,  * ./l-.h ' /*: J_%* I I - ,  ,i 

DISTANCE AaovE /BELOW E L E VAT I 0 N 
G2OUNO SUOFACE (Fr) 0 ITEM 

TOP OF SlSE2 PIPE -7 

GROUND SclRiACE 0.0 
BOTTOM OF PROTECTIVE PIPE ? > . 

I !BOREHOLE F I L L  MATESIALS: 1 I 

~ ~~ 

PERFCRATED SECTION 

BOTTOM OF SOREHOLE 
PIEZOMETER TIP 

GROUT/SLURRY 

BENTCNl TE 

SAND 

G2LVEL 
~ ~~ ~~ 

TOP 7 :: BOTTOM i ;, 5 TOP BOTTOM 

CJ,  ~'* 

I .  ' 



! 

EQUIPMENT NAME €QUI PMENT 
NUMBER 

I 

TEST EQUIFMENT LIST 

-. 

I .  

i -  

TEST 

NOTE : 

T H I S  L I S T  SHALL BE C O M P L E T E D  FOR A L L  T E S T S  
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. 



TOP aF ZAM PACK: 5.0 n 

000094 



F,E R N A LD 
R V F S  

2 R I t  LING METMOOS: 

Q . A 

A A 

I1 >. 

E \ OF d 



V E R Y S C R  I L S S  3uN0.23 I 

MCCNM STIFF I 
SOFT I 0.25 too.:a 

STIFF I 1.0 Y J  LO I 
0.50 T", 1.0 

J 

. .: 
U S S T I N O I R O  

S E V E  
NUMBERS . 

I I 
1 1 

c40 #200 

I CLEAR 
SIEVE 

OPEN IN G S 
! I l l  
I l l i  f. 1-!/2"3&- 3/8" 6 4  #IO 

1- -7.. I ? '0 ?.. . , O e . . . .  , 04, at 
GRAIN SlZE IN MM 

COARSE-GFZAINE3 SOILS 

.' . ,  

I I 

000096 



FERNALD 
RVFS 

6250 - -  

000037 
. .  . 

Gf. ' 



v E i l r s c n  1 CESS - A n a 2 2  I 
SOFT . I 0.25 70 0.50 

STlFf I 1.0 7 3  2 3  I 

4 

MECrLIMSSnFF I 0.50 r= 1.0 1 

. .: 

. . .  

U .% STANOAR0 
SIEVE I OPENINGS I NUMBERS ' 

CLEAR 
SIEVE 

I 

GRAIN SIZE lN MM 

l ( L f  4 CI . .  
-am<. I \.e 

; Y I L  I "94 Ica..rrl .am.- I *U 
comaes 

U 5 C 9 C L ~ S I F I C I T I O N  FOR SOILS 

COARS€-GF?AlNE3 SOILS FINE-Gi?AINED/HIGtiLY ORGANIC SOILS 
I I I 

000098 



FERNALD 
RVFS 

6250 

VISUAL CLASSIF1CATlON OF SOILS 

C i  
- 

R E M A R K S  

J 

L 
*::.: ! . 



.: 

. .  
... 

"' =ANOAR0 ?EMTRATlON RESUTIEKf Ls THE NUM6LR OF 

@LOWS REQUIRED To O R N E  A 24NOc 0.0. =LIT BARREL 
t*rrCLER 1 1  INCHES VUNC A 14040UNO HAMMER FALLING 

FREELY TwaoucH JO i ~ c n ~ t  THI UMKER IS ORWE% IE 

INC)(ES AN0 THE NUlYllLR OC @LOWS AECOROEO FOR EACH 

Uuo( INTERVAL THE 4uUUATlON OC TMO F I U L  W O  

INTERVALS 13 THE STANOARO PENETRATION RESISTANCE. 

. 

- I  u. t ST~NOARO 
SIEVE 

N U M B E R S .  
1 I 

c40 1 c200 

I CLEAR 
SIEVE 

OPENINGS 
I l l  

I l l 1  km I -VtmW* 3/8" #4 #k 
I ,  

COARSE-GRAINED SOILS 

SANOS 
WITH FINES 

A P W C O I I L C  u p w 1  oc ma) 

I 

I 

I 
1 

I 

SlLfS 1 I I 

t I 
I 

I I 
1 I 

I 

000100 



000101 
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FERNALD 
RUFS 

6250 - *> 

IRILflNC METMOOS: 

. .  

000103 3:.: 



. .: 
. .  

. . .-. .- 
. -  

. -. 

u s STANOAR0 
SIEVE 

NUMEERS. 

CLEAR 
S I W E  I OPENINGS 

u S C S C U S f l F l C I T I O N  FOR SOILS 

COARSE-GRAINED SOILS FlN E-G2AINED/HIGHLY ORGANIC SOILS 

I G"l 

000104 



FERNALD 
RYFS 

5AA= 5 A f X  As &uti- 

. .  

000105 

2.5 



.. . ... 

TYPE 4'/4 RISER PIPE MATERIAL N/A 

PERFORATION TYPE: 0.0. N/a - 1.0. w / 4  

AVERAGE SIZE OF PERFCRATICNS N h  JOINING METHOO .v/a 
TOTAL PE9FORATEO AREA M/A 

DIAMETER OF PERFORATE0 SECTION M k a  RISER PIPE DIAMETERS: 'Yh 

SLOTS 0 HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS M A  

* i 

.: . . .. 

OISTANCE 180VE /1,ELOW 
G8OUNO SURFACE (Cc) ' ITEM 

WA TOP OF 8 I S S  ?iPE 

G X U N O  SCRFACZ 0.0 4-+ 
BOTTOM OF PROTECTIVE PIPE w/4 
BOREHOLE FILL MATE2IALS: C C m d r  o - o k  I. 0 -c& 

G ~ O U T  /SLURR Y TOP / .a $4 BCirTOMao.oJk 
BENTO N I T E TOP M / A  SOTTOM w/4  

SAND Top &/A 8OTTOM W f h  
GizAVEL TOP Y/A 8OTTOM 

PERFORATE3 SECTION TOP N / .   BOTTOM^/^ 
PIEZOMETE3 TIP MA 

, .. 

ELEVATlO N 
( k  1 

Y 1A 

N Is 
c+ 

TCP SOTTOM 

-TOF N /a SOTTOM J//! 

TOP ~ / p  eOTTCM ~ [ g - a  

TOP ,,,/A eOTTOM ,y/4 

TOP N / P  BOTTOM ~ / a  
N / A  

. .. . .  
. .  

. ;. 

. .. .. . 

FERNALD 
RI/FS 

. .  U 
BOREHOLE DRILL ING 

PIEZOMETER DESCRIPTION 

I U' 
PROTECTIVE PIPE 0.0. N b  I 

1 1 -, .-- . .- 
8OTTOM OF BOREHOLE I 1 

WAS THE PIEZCMETER FLUSHE3 AFTER INSTALLATION? YES 0 N O D  NA 
WAS A SENSITIVITY TEST PE9FORMED ON THE PIEZOMETER? 
REMARKS .-&&&fLWdf'A TrdM S O . O . F ~  +& 4 0 4  de&, 

YESC] 

Cerur-4- J .I iN&aJkJ Go- L 0 . k  +Q u . a k  dP& 

N O 0  x h  

&,re/& /4 
a:;.' ' 

. .  



TEST EQUIPMENT LIST 

\ .  
. .. . .  . ... . .  .. 
' .  

... . .  ... 

. .  

. .. 
. .  
.. 
.: . 
... . 
. ._ 

.. . 

..._. 

TEST 

EQUIPMENT NAME I I EQUIPMENT I NUMBER 

I -  
* 

NOTE : 
THIS LIST SHALL 8E COMPLETED FOR A L L  TESTS, 
ONLY EQUIPMENT SUBJECT TO CAL18RATION NEED 
8 E  LISTED. 



4- 3 i ? 

\9 

3 
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RVFS 6250 - 
VISUAL CLASSIFlCATlON OF SOILS 

- 
OATE. 7 112184 

1 PACE I OF 

COOROINATES: BORING NUMBER: 

ELEVATION: (GWL: D a i f i m  OATE S T A ~ T E O :  -I\ , 
080th 0818mmr OATE COMPLETED: ENCINEEAICEOLOGIST. l-. &s I I '  

OAILLINC METWOOS: AC€Q (re0c-u \:h\ 

I 1 1 

E 

T 

G 

7 

R E M A R U S  



FERNALD 
RVFS 

< 

lc 

VISUAL CLASSIFICATION OF SOILS 



FERNALD 
RI/FS 

VISUAL CLASSIFICATION OF SOILS 
'RWECT NUMBER: bo1 3 .7  PRQIECT NAME: FE CLw @cb Q / C\ 
LORING NUMIER: 13 qc 
:LEVATION: 

:NGINLERIGEOLOGIST: 

COORDINAES:  DATE: 

GWL: OIm Dltemrrw DATE STARTED: 

5 De- Dltemnn DATE COMPLETED: C. m m  . 
PAGE O F  - 

5w . ._ 

5M 



-_ 

.. .: . 
. .  

, .., 

I 1 

f 

OENSiTV OF CXWULM SOILS 

COARSE-GRAINED SOILS 
I 1 1 

I I 

1 I 1 
I 1 

I 

I 
1 1 

I I 

000112 



FERN ALD 
RVFS 625 0 

~. . .. . : .  
.. . .: . 
. .  

VISUAL CLASSIFICATION OF SOILS 



CONSISTENCY OF COHESIVE SOILS 
r I b STANDARD 

f 

DENSITY PENETRATION 
RES ISTANCE 1') 

VERY LOOSE 0 - 4  

LOOSE 5 -10 
11-30 

DENSE 31-50 

MEDIUM DENSE 

VERY DENSE OVER 5 0  

I 

CLEAR 
SIEVE 

OPENINGS 

GTH(T0NS PER SOUARE F0Or)l 

U. S. STANDARD 
SIEVE 

NUMBERS 

''I STANDARD PENETRATION RESISTANCE IS THE NUMBER OF 

BLOWS REOUIRED TO DRIVE A 2.1NCH 0.0. SPLIT BARREL 

SAMPLER 12 INCHES USING A 140-POUND HAMMER FALLING , 

FREELY THROUGH 30 INCHES. THE SAMPLER I S  DRIVEN 18 

INCHES AND THE NUMBER OF BLOWS RECORDED FOR EACH 

6-INCH INTERVAL. THE SUMMATION OF THE FINAL TWO 

I 

t I 
I 

I I  I I I 
I l l  I I 

#4Q # 200 3" I -V2"3k' 3/8" #4 #IO 

COARSE- GRAINED SOILS 
I 

CLEAN GRAVELS 
LLITTLE OR NO FINES) 

f GRAVELS 
WITH FINES 

APPRECIABLE AMOUNT 
OF F I N E S )  

CLEAN SANDS 
L I T T L E  OR NO FINES) 

SANDS 
WITH FINES 

LPPRECIABLE AMOUNT 
OF FINES) 

I sc 

WELL-GRADED GRAVELS 

L I T T L E  OR NO FINES 
GRAVEL-SAND MIXTURES: 

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

L I T T L E  OR NO FINES 

SILTY GRAVELS, 
GRAVEL-SAND- SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

WELL-GRADED SANDS, 
GRAVELLY SANDS 

LITTLE OR NO FIN& 

POORLY-GRADED SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 

SILTY SANDS, 
SAND-SILT MIXTURES 

CLAYEY SANDS, 
SAND-CLAY MIXTURES 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

SILTS 
AND C L A Y S  

LlOUlD LIMIT 
( L E S S  T H A N  5 0 )  

SILTS 
AND CLAYS 

LlOUlD L IMIT 
IGREATER THAN 50) 

HIGHLY 
ORGANIC 

SOILS 

ANC VERY FINE SANDS, 
ROCK FLOUR 

OR CLAYEY SILTS 
SILTY OR CLAYEY FINE SANDS 

OF LOW GRAVELLY TO MEDIUM CLAYS. PLASTICITY, 

SANDY .CLAYS. 

ORGANIC SILTS 
AND ORGANIC S I L T Y  CLAYS 

OF LOW PLASTICITY 

INORGANIC OLfS.  
MICACEOUS OR DlATOMACEOuS 

FINE SANDY 
OR SILTY SOILS 

MH 1 
INORGANIC CLAYS 

FAT CLAYS 
OF HIGH PLASTICI~Y, 

CH I 
ORGANIC CLAYS 

ORGANIC SILTS 
OF MEDIUM TO HIGH PLASTICITY. 

OH I 
PEAT. 

HUMUS. 
SWAM0 SOILS 

WITH HIGH ORGANIC C3HTENTS PT  I 
000114 



'. . 
" 

F€RNALD 
Rl/FS 

I 

000115 e:. 



. .: 

. . . .  

wucn INTERVAL TMI SUMMAT~ON oc me FINAL F&O 

INTERVALS IS THE S A N O A A O  PeNETRATlON R E S I n A N C S .  

U. P STANOAR0 
SIEVE I NUMBERS ' 

CLEAR 
SIEVE 

OPENINGS 

COARSE-G3AINE3 SOILS FlNE-G2AINED/HIGHLY ORGANIC SOILS 

I I 



FERNALD 
RVFS 

825 0 

\ 

\ 

DW STEM Ikoe r  

OESCRIP 1 l ON 

1 

i 
v 



CONSISTENCY OF COHESIVE SOILS 

ZONFINED COMPRESSIVE 
TH(T0NS PER SOUARE FOOT1 

t 

DENSITY 

VERY LOOSE 

LOOSE 

MEDIUM DENSE 

DENSE 

VERY DENSE 

STANDARD 
PENETRATION 
RESISTANCEW 

0 - 4  

5 -10 
11-30 

51-50 

OVER SO 

, 

CLEAR U S STANDARD 
SIEVE SIEVE 

OPENINGS NUMBERS 
1 I 1 1 I 1  

COARSE- GRAINED SOILS 

i a r w i .  \ A * i  1 

CLEAN GRAVELS 
[L ITTLE OR NO FINES1 

COBB, L s 
I ah! :J.PsI I l w f  ( C n A P I f  I r C C l . . r  

GRAVE i S 
WITH FINES 

APPRECIABLE AMOUM 
OF F INES)  

SI11 A N D  C L A V  

CLEAN SANDS 
L I T T L E  OR NO FINES) 

sc 

SANDS 
WITH FINES 

OF FINES) 
PPREClABLE AMOUNT 

7. 

CLAYEY SANDS, 
SAND-CLAY MlX?URES 

, ,. . 

WELL-GRADED GRAVELS 
GRAVEL-SAND MIXTURES: 

LITTLE OR NO FINES 

POORLY-GRADE D GRAVELS, 
GRAVEL-SAND MIXTURES; 

L ITTLE OR NO FINES 
GP r 

SILTY GRAVELS. 
GRAVEL-SAND- SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL- SAND-CLAY MIXTURES 

GC I 
I 

WELL-GRADED SANDS, 
GRAVELLY SANDS 

LITTLE OR NO FIN& 

POORLY-GRADED !SANDS. 
GRAVELLY SANOS. 

LITTLE OR NO FINES 

I 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

SILTS 
AND CLAYS 

LIQUID LIMIT 
( L E S S  T H A N  5 0 )  

1 OL 

t- GREATER THAN 50) 

I OH 

HIGHLY 
ORGANIC 

so1 L s 

~ 

INORGANIC SILTS 
AND VERY FINE SANDS, 

ROCK FLOUR. 
SILTY OR CLAYEY FINE SANDS 

OR CLAYEY SILTS 
WITH SLIGHT PLAST;ClTY 

INORGANIC U A Y S  
3F LOW TO MEDIUM PLASTICITY, 

GRAVELLY CLAYS, 
SANOY U A Y S  

LEAN CLAYS 
SILTY CLAYS,' 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLAS1I:i-Y 

INORGANlt s1;Ts. 
MICACEOUS OR DIATOML:EOCS 

FINE SANDY 
OR SILTY SOILS 

INORGANIC CLAYS 
OF HIGH PLASTICltY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 
OF MEDIUM TO HIGH PLA~TIC IT~ ,  

nublus. PEAT. 

SWAMP SOILS 
WITH HIGH ORGANIC C D h T E M S  

000118 



FERNALD 
RVFS 

RISER PIPE DIAMETERS: 

0 .  D. N / A  -1.D.  b / A  

LENGTH OF PIPE SECTIONS G l A  

~ JOINING METHOD LUIA 

6250 - 

RISER PROTECTIVE PIPE LENGTH lJ/A 
PROTECTIVE PIPE 0.0. ILcA 

PI EZO M ETER I NSTALLATI 0 N SHEET 

OTHER PROTECTlOh i-0 -5 &I Q-C- 3 
r‘ 

L b ; 7 \ 4  uO\cL, 4 C U L T  4 (e,*cdnt (an - 

PRO, 

ITEM 

TOP OF RISER PIPE 

ECT r 

! DISTANCE ABOVE /BELOW * ELEVATION 
GROUND SURFACE ( ) 0 

L I  A 

PIEZOMETER DESCRIPTION . 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS : 
7 C c - p ~ C - ~ f  

B€WF@+SE ‘JJ(‘hy q c o A T  

SAND 

GRAVEL 

PERFORATED SECTION 

TYPE \\;‘ON G 
DIAMETER OF PERFORATED SECTION F/A 
PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATICNS 
TOTAL PERFORATED AREA ’, rGlh 

el A 

~~~ 

IL I A 

TOP O,@C BOTTOU 1.0 CT 

TOP I C FT. BOTTOM 7 0  o FT 

TOP Ly,/d BOTTOM b / , ~  
I 

TOP w [  14 9OTTOM fil l4 

TOP & ] A  BOTTOM N/a  

RISER PIPE MATERIAL N I / - \  

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

b l h  
2o.c F-r, 
- &,CrIyC 

I GROUND SURFACE I 0.0 I 

TC? 1 BOTTOM 

.TOP BOTTOM i 
-- 

TOP I BOTTOM i 
TO P I BOTTOM I 



BanW CF BORING: "C..C 

000120 



6250 

FLUID FROM TO 
FLUID FROM TO 

FERNALD 
RVFS 

SIZE FRCIM TC 

SIZE FROM TC 

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME FIELD ENG./GEO. 
PRCJECT NC. CHECKED BY 
BORING NO. I+ \ q  
PIEZOMETER NO. DATE OF INSTALLATION 

BOREHOLE DRILLING 

TYPE 

DIAMETER OF PERFORATED SECTION 

PERFORATION TYPE: 

~ SLOTS 0 HOLES 0 SCREEN 0 
1 TOTAL PERFORATED AREA 

AVERAGE SIZE OF PERFCRATIONS 

DRILLING METHOD 

DRILLING FLUID (SI USED: 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( . 1 ITEM 

TOP OF RISER PIPE 

DATE 
DATE 

E L E VAT I 0 N 
0 

TYPE OF BIT - 
CASING SIZE (S) USED: 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

0.0 

PIEZOMETER DESCRIPTION 

PERFORATED SECTION 

PIEZOMETER TIP L 

BOTTOM OF BOREHOLE 

To P BOTTOM . 

RISER PlPE MATERIAL 

RISER PIPE DIAMETERS: 

0.0. -1.0. 
LENGTH OF PIPE SECTIONS 

JOINING METHOD 

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH I OTHER PROTECTlOh I PROTECTIVE PIPE O.D. 

BOREHOLE F I L L  MATERIALS : 
GROUT / SLURRY 1 TOP I B@TTOV 

BENTON I T E I TOP I BOTTOM 

SAND 

GRAVEL I TOP I BOTTOM 

1 GWL AFTER INSTALLATION I 
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

TC P 1 BOTTOM 

.TOP I BOTTOM 

TOP 

TOP 1 BOTTOM 

TO P BOTTOM 

YES 
Y E S O  



H N E R W U W  4 
-I I WNUmE PAD I I. DWTH m 
t 

v a t u y  m m A  FT. 

BEHToNm 
5 1  sw- FT. 

--T- 

UM PACK: - Fr. 13.3 

VA 

000122 



FERNALD 
RIMS 

,625 0 

oUCn1rtron 

r-l. A 

A R  

cc 

CC 

C-L 

-L. 3 

- 

R L M A R X S  



FERNALD 
RUFS 

. 
6250 - ,- 

F. . !4 

A . A 

t', c, 



FERNALD 
RUFS 

VISUAL CLASSIFICATION OF SOILS 

3 - .. 

4 

a 
l m -  > 
u ,  
a 

0 3  
Y - 
b 

G, I?. r? 

p. .A 

R E M A R U S  



6250 
FERNALD 

RIfFS 
VISUAL CLASSIFICATION OF SOILS 

PROJECT NUMBER: &OX 3.7 . \ 1 PamECt NAME: FE: R N G L ~  CL I c\ 

... .. . .  

C. 

r3Y -31. 



FERNALD 
RIf FS 62% 0 

0 ISCR l P t 1 0 ~  

0. A 

P .A 

0 . A  

n .A 

n n  

z 
5 
m 
H 
U 
H a - 

REMARUS 



FERNALD 
Rl/FS 

P .A  

A A  

I 

. 000128 U: . 



0 . 0  



FERNALP 
Rl/FS 

* 
u -  

z > 

Y -  

a 

8 -  
a - 
6 
6 
6 

VISUAL CI.ASSIFlCATION OF SOILS 

I I 

R E M A R K S  

I 
000130 



VISUAL CLASSIFICATION OF SOILS 

G ! 7 

I 

q.5+ I 

O O O l 3 l  



NONTTORING W R L  NO. 
130 I 

4z:. 

5"" NOTES. 

.- 

.. .. 
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FERNALD 
RVFS 

ORlLLlNG METHOO &q w( i(ctcl ru  > 
DRILLING FLUID (SI uSE3: hqt 

FLU10 fie F7C.M - TO - 
FLUID W A  F'AOM - TO - 

6250 G~ 

TYPE OF ai7 - Cluncf A;t 
CAS I NG S IZE (SI USE3 :' Nsr\e 

SIZE 1v4 FFiCM - SIZE ~4 F2@M - TC - 
TC - 

. .  - 

PI E20 M ETER INSTALLATION SHEET 

RISER PROTECTIVE PIPE LENGTH 4X& c* ? 

PROTECTIVE ?!PE 0.0.  93h In 

.. . . .  . .  

.:. . .  

.: . . .  

. .  
. .  

OTHE3 PROTECTlOh ru QQn 

DISTANCE ASCVE /SELCW EL EVA7 i (3 N 
GaOUND S v c F x E  (Ft.) 0 ITEM 

2 3  
GRCUNC SL'RFAC.E 0.0 

BOTTOM OF PQOTESTIVE PIPE 3.8 
BOREHOLE F I L L  MKESIALS 0.0 I- D 

TOP OF EiSE3 =!?E 

TOP c\me SCITTOV m c  TCO EOTTC M 

BENTSNITE TC? 1-0 2CTTCM 5.5 TCF 5OT TOM 
SANE TCP 5.5 SOTTOM 12 .0  TCP SGTT?V 

GRAVEL TCP - ZCTTOM - TOP EOTTCM 

PEFIfCRATE3 SECTION TCP 6.8 30TTOM I \ .d  TOP 2 0 T TO M 

BOTTOM OF 3CRE3OLE 

G W L  AFTE,? INSTALLATION 

G ~ O U T  / SLURRY 

PIEZOMETE.? TIP 111-3 

f 2 , O  

.Xrdc* C;t A /&E+- d a t G  . 

PIEZOMETE3 DESCRIPTION 

Y E S U  NO IE3 
Y E S U  NO 

WAS THE PIEZOMETE? iLUSHE3 AFTEFI INSTALLATION 3 
WAS A SENSITIVITY TEST PE3FORMED ON THE PIEZOMETER? 
REMARKS ilJfrkQc k U . P c 1  F m  C I  9.0-cf.7 F+ 



FERNALD 
Rl/FS -6250 

- - 
> 
w -  
a 

' i  8 -  

L 

w -  c - 
b 

b 

b 
b 

b - 
b 
6 
b - 

OLXAIPTION 

ATION OF SOILS 

../- 

ct 

.;:. 



o a I L L INC .w E TM o o s: 
I 

L 
u -  > 
a 

o i  
2 -  

b 

A 

6250 



FERNALD 
RVFS 

6250 . - 

2 

0 
n -  

0 -  'z 

e :- 

c- 

. ._ 

./- ./' 
0- 

. .  .. 

REMARUS 



.: 

. .  
... 

I" STANOAR0 PINETRATION RLSUTANCL Lf WE NUHSER O F  

lLOWS REOUlAEO TO O R N E  A %(NO( 0.0. SPLIT BARREL 

W W E R  12 INCHES WNG A lID+OUNO HAMMER PALLING 

FREELY THROUGH a INCnLf. TME SAMPLER If ORlVEly i n  
INCnEf AN0 THE NUMEER 01 8LOWS AECOROEO FOR EA- 

8-4- INTERVAL THE SUMMATION OC TME FINAL W O  

INTERVALS IS THE STANOARO PENETRATION R E S I n A N C E ,  

- I  U. S STANDARD 
SIEVE 

NUMBERS ' 
I t 

c40 1 #200 
I CLEAR 

SIEVE 
OPENINGS 

1 1 1 1  
I l l 1  !- I-L/Z*W- 3/8" #4 #:O 

I 

COARSE-GRAINED SOILS 
I I 

I I 

I t 

1 

t 
I 
I 

t 
I 

I 1 



FERNALD 
RIf FS 

+ 

5-52: : 
" t- 

0 E SCRIPTI ON 

, ./- 
0. 

0- 

p. :'.. 

I? I \  



L S S  %An 0.23 
0.23 70 0.20 

MECRIMSST:FF I 0.50 7c 1.0 

STIFF 1.0 Ts 29 I 

. . . .  

COARSE-G8AINE3 SOILS FlNE-Gi?A1NED/HIGiiLY ORGANIC SOiLS 

SANQS 



FERNALD 
Rtf FS 

0 LSCR I?TlOc, a a *s 



1 SOFT 1 0.23 F a a m  I 

"' SAMOAR0 PENETRAnON Rlfttr*W IS THE NUYB€j? OF 

BLOWS REOUlREO To O R N O  A Z-INo( 03. SPLIT B A R R E L  

12 INCHES USNO A I-UNO HAMMER FALLING 

FRSELY tWROUGW fo INOILI ' rwI  M E R  IS ORWEB i a  
IWQILS AN0 THE NUMSIR OP BLOWS A-ROED FOR SA% 

CUKW INTERVAL THWI SuWTlW OF THE FINAL TNO 

INTERVALS IS THE STANOARO PENETRATION R ESIStANCC. 

U % STJNOARO 
SIEVE 

NUMEERS . 
I I 
I I 

#a #Zoo 

I CLEAR 
SIEVE 

OPENINGS 
I l l 1  
I l l \  kU I-t/2"3#- 318" A4 #IO 

I 
. .: 
. .  

. . . .  

COARSE-G2AINED SOILS FlNE-GftAINED/HIGiiLY ORGANIC SOILS 

.J 1 

000141 



I r-- 
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,625 0 

c 

RISER PROTECTIVE PIPE LENGTH L I :A OTHER PROTECTlOh L l ;  
PROTECTIVE PIPE 0 . 0 .  i\i I A 

FERNALD 
RVFS 

ITEM 

TOP OF ii iSEZ ?iPE 

P 

r;q 5 1. - 't & tl't 

PIEZOMETER INSTALLATION SHEET - 7 1 3 )  1 6  ? 

OISTANCE ABCVE/SEiOW EI,EVAT 2r N 
G2OUND SUPFACE (e-) 0 

N / A  

BOREHOLE O R l L L l N G  

DRILLIhG METHOO G c, , n  I S ~ I ! .  L C + , - ~ , ; , ~ -  
DRILLING FLUID (SI USE!): J 

PIEZOMETER DESCR I PTlON 

TYPE \L ' A  
DIAMETER OF PEFiFORATED SECTION 

PERFORATICIN TYPE: 

AVERAGE SIZE OF PE3FCRATICNS !LiA 

IL/ 13 

SLOTS 0 HOLES SCREEN 

TOTAL PERFORATED AREA d A  

-. 
CASING SIZE (S) USED: 

SIZE / \ ~ 4  FROM - T? - _  
SIZE NG F3OM - TC\ - 

RISER PIPE MATERIAL I'd' I ! 1- 
RISER PIPE DIAMETESS: 

:L I LL 
; '- 0.0. ,\, ' - I .  0. 

LENGTH OF PIPE SECTIONS {,I .A 
. \  

JOINING METHOD ' i ,  [le- 

I GSOUND SURFACE I 0.0 I 
BOTTOM OF PROTECTIVE PIPE 

PEF7FORATEC) SECT1 ON 

BOTTOV 1.0 FT. I TC? I ESTTOM 



i 

TEST EQUIPMENT LlST, 

TEST . .  

.* 
I 

EQUIPMENT 
NUMBER EQUIPMENT NAME 

NOTE. 
THIS L IST  Si lALL BE COMPLETED FOR ALL TESTS,  
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
B E  LISTED. 

000144 



FERNALD 
RI/FS 

b 

I P 

* 

REMARKS 

4 '  
CLr f 



. .  

V E R Y S O R  I LESS mAMo.25 
0.25 TOO.50 
0.50 TO LO 

1.0 To 20 
MEDUM STlFF I 

2.0 4.0 

nnFI0 1 MORE THAN 4.0 I 

CLEau SIEVE I 1 OPENl 

u t STANOARO 
SIEVE: 

''I S U O A R O  PENETRATION R€SlSTANCE ISTHE NUHEER OF 

BLOWS R t a u t a E o  TO O R W E  A Z-INCM 00. SPLIT E A R R E L  

f R E E L Y  THROUGH 10 INCMES TMC SAMPLER IS ORIVEN 18 

INCMES AN0 THE N U W L R  OF BLOWS RECORDED FOR EACH 

CtrJOc INTlERVAL THE SJMMATION OF f n E  FINAL TWO 

INTERVALS IS THE STANOAR0 PENETRATION R ESIZTINCE. 

COARSE-GRAINED SOLS 

WCLL-GnbOCO WVCLS. 

CLEAN GRAVELS 
(UT= OII M f l H t t )  

I I I I 

CLbTCT U A V C L S  
GRbVCL- U N O - C A T  MlI-ES I GC I 

I I 



FERNALD 
RVFS 

n -- 

2.c: 

C L  

REMARUS 



V U l Y S C F T  I LESS %An 0.23 I 
SOFT I 0.25 70a.:o 

MEONMSTIFF 0.50 fo 1.0 
STIFF I 1.0 TO 20 

VERY STIFF 1 2.0 fo 40 I 
H M O  I MORE  WAN 6.0 

"' STANOAR0 PENETRATION RESlnANCE IS W E  NUM8ER OF 

BLOWS REQUIRE0 TO O R l V E  A 24NW 0-0. O L l T  B A R R E L  

U M P L E R  I2 ICUCMES USING A 1 W U N O  n W E R  FALLING 

FREELY WRRgUGt-4 I N C n E I  T W C  W L E R  IS ORIVEX 18 

INCHES AND mE NUMSER OF BLows AECOROED F O R  EACH 

&.INCH INTERVAL T)cE f L I W T l O N  OF TME FINAL TWO 

INTERVALS IS THE STANOARO PENETRATION A ESISTAfUCk. .. .: 
U S STANOARO 

SIEVE 
N U M B E R S '  . 

1 1 
I 1 

#40 #200 

I CLEAR 
SIEVE 

OPEN IN CS 
I 1 1  

l l \ l  
1-L/2*3&- 3/8' #4  #IO 

I ,  ... 

. -  

COARSE- GRAIN E '3 S 0 1 LS 



U 

NSWUnON MTt: FERNALD RVFS 

SAM PACK: - fr. .. . . .- SCXD(: 
2 n. -. 



' FERNALD 
RVFS 

Gi70UND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

PI E 2 0  M ETER IN STALLATI 0 N SHE ET 

0.0 
2 . 2 :  

1 TOP OF RISER PIPE I - -  I I - -  
, I  

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREiiOLE 

TOP 1 4  .;_ 80TTCM 14 C, TOP BOTTOM 

'2L 2 

i4 .2 
I GWL AFTER .INSTALLATION I I 



TEST EQUIPMENT LIST 

TEST 

EQUl PMENT 
NUMBER EQUIPMENT NAME 

NOTE ' 

THIS LIST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. 

I .  . .  1 ;  , . 
\ 
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Rl/FS- 

625 0 

c .  
I . ' ,  

REMARUS 
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b . .  
fflf c 1 1.0 To 20 

' VERY m I 2.a m 4 6  

CENSITY OF C2ANULAR SCILS 
STANOAR 0 

00(SlTY 1 PENETRATION . 
nESIS7ANcE''J I 

I 
I 
I 

m Y C o O S E  I 0-0 
LOOSE, I s -10 

MOW OENSEI 11-30 

O W E  I 31-SO 

V€RY DENSE I OVER SO 

"' fTIUOARO PINETRATION RESETAnCe IS THE NUw8ER OF 

8Laws REQUIREO TO O R W E  A Z-~NCH ao. SPLIT BARREL 

FREELY THROUGH u INCXLS ma SAMPLER is O R W E N  78 

INOlES AN0 THE NUM8ER OF W O W S  RECQROEO FOR EACH 

SAMPLEA 1 1  INOlES UUNC A 14&POUNO HAMMER FALLING 

CIUOI INTERVAL THE SJHYlTlON OC TME FINAL W O  

INTERVALS IS THE STANOAR0 PINETRATION R ESltTANCE. 

U. t STJNOARO 
SlEVE 

NUMBERS ' 
1 I 
1 1 

440 #200 

I CLEAR 
SIEVE 

OPENINGS 
1 1 1  

I l l 1  km I-V2*3& 3/8" #4 #IO 

I ,  
=I... I lOm L 9 ,  - an 0 Qp 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
LIT- OR ng n N U 1  

I 

I I 

*cLL-ciuotD S W S .  
GRAVEL;T suros. 

FlNE-G2AINED/HIGHLY ORGANIC SOILS . 

5 I U S  
AN0 CLAYS 

LlCUIO LIMIT 



FERNALD 

JRILLING ME' - 
O€SCRIPTION 

ra . R j: 
R . A  

I 

REMARUS 



STIFF I 1.0 3 29 I 
V E R Y r n F F  I 2.0 rg 40 

. .. . .  

. . .  

SI-20 
VERY OEHSE I avm sa 

u 2. SfANODRO 
SlEVE 

NUMBERS ' 

CLEAR 
SIEVE 

0 P C,4( I N CS I 

COA2SE-G2AINE3 SOILS FIN E- G2AINEWHIGHLY ORGAN IC SOIL  3 

, 

000155 



A an 

I\ !.\ 



INTERVALS IS THE STANOARO PtNEfRATION RESISANCE.  

U. S STJNOARO 
SIEVE I NUMBERS . 

CLEAR 
SIEVE 

OPENINGS 

COA2SE- GRAINED SOILS FINE-G8AINED/HIGiiLY ORGAMC SOILS 

. -  

000157 - > .I 

1 .I_ 



DESCRIPTION R E M A A K S  

000158 



c 

CaNSISTENm I UNCCNFINE~ C~MPQESSIVE 

V E R Y S a F f  I LESS TnAn 0.25 

SOFT I 0.25 TO 0.30 
MEOUM STIFF I 

STlF C I 1.0 to 20 

STRENC7WZNS PER SQUIRE FOQn 

030 ro 1.0 

VERY STIFF I 2.0 To 4 0  

I YORE THAN 4.0 HARD 
* 

STJkOARO 
OENSITY -1 PE.4(ETRArlON I 

RESISTANCEW 

vERyL00SE I 0-4 
LOOSE 1 s -10 I 

I MEDIUM OENSE I II - 3 0  

OENSE I 31-SO 
OVER SO , VERY OENSE I 

('I STANOARO PENETRATION RESISTABCE IS THE NUmeER OF 

BLOWS R E Q U I R E D  TO ORIVE A 2-INCH 0.0. SPLITBARREL 

SAMPLER 12 INCHES USING A 114pgUNO HAMMER FALLING 

FREELY THROUGH 30 INCHES THE SAMPLER IS oaivE;Y 18 

INCHES ANO THE NUMBER OF eLom RECOROEO FOR EACH 

bWCH INTERVAL THE SUMMATION OF THE FINAL TIN0 

INTERVALS IS THE STANOARO PENETRATION RESISTANCE. 

U. S STANDARD 
SIEVE 

NUMBER$. 
I t 

I I 1 
440 # Z o o  

I CLEAR 
SIEVE 

OPENINGS 

I 1  
t l l  

I ,  
!" I-L/2WW* 3 h "  b S  #IO 

COARSE-GRAINED SOILS FIN E- G8AINEWHIGHLY ORGANIC SO I L S 
I 1 

W A V E L S  
WITH FINES 

[APPWCIMLE AMOUNT 
O f  FINES) 

I 

I I 

I ( U n L C  OR NO FINES) 1 

000159 



FERNALD 
RUFS 6250 

1 ' .  !' 

* .  
1.: ,> 

n .d 

. .  
. I .  .. : 

A E MAR US 

c I - -  000160 

U1. 



. .  . .  
. .  

. _ . .  

COARS€-G2AINE3 SOILS FtNE-G3AINEO/H1GiiW ORGANIC SO I L S  

., . . .. . 

HlQILY 
ORGANIC 

SSILS 



F€RNALD 
RI/FS 

< L....,.: .. ,.:- 
c , , - L . 3  .e) 'Id;:.- . . .  

REMARUS 



. .: 

. . . .  

wren INTERVAL ma f(wy*ngw OP ~ I E  FINAL 760 

INTERVALS IS W E  SANOARO PENETRATION R E S I S f A N C E .  

'e. , , 9 -a 3.. . , v . . , ,  , * a u  
Y 

GRAIN SIZE IN M M  

COARSE-G8AINED SOILS FINE-GftAINED/HIGiiLY ORGANIC Sb I L S  



6 2 5 0 .  
WSTAUAnON DATE: 7 I 1 : : ., 

HOGHT 
FERNALD RVFS 

TOP Cf PROTECTME W a L  COVER: ??I  &\ fr 

TOP OF PVC: h- I f i  n 

INSTAUATION DLACRAhi 
MONITORING WELL NO. 

NNER W a L  W 4 
-I I ma?m PAD 

BPCTONITE 
fr. 

v / I  

UND PACK: 
I A  A fr. 

BUTTOU Cf BORING 2c.c n 

OTHER: - 

000164 



FERNALD 
RVFS 

DRILLING METHOO &\\m <tam A q e c  

DRILLING FLUID (SI USED: 

FLUID \ \ j c ~ c  FROM \ \ c . I (  TO 
FLUID 1dA FROM KdA TO /d[h 

6250 

TYPE OF BIT - h q e c  

CASING SIZE (SI USED: 

SIZE 1vI1f FROM hli' TC h. iq 

SIZE k/A FROM TC :I+ 

PIEZOMETER INSTALLATION SHEET 

TYPE \Lab1 c 
DIAMETER OF PERFORATED SECTION N//J 
PERFORATION TYPE: 

SLOTS 0 HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS 114 
TOTAL PERFORATED AREA b( A 

RISER PIPE MATERIAL hou c 
RISER PIPE DIAMETERS: 

0.0. -1.D.  r\i I A 
LENGTH OF PIPE SECTIGNS AJIA 

JOINING METHOD td I A 

RISER PROTECTIVE PIPE LENGTH P I A  
PROTECTIVE PIPE 0.0. b l A  

NO 
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

LV U~,\EC iwaiipa 7 Z u . 1 e ~  e o L a U - ) r t c 9 d  

Y E S U  
YES 0 

REMARKS kS,;.g - \ , \e \ \  \h&C< \ &  t OWbl > Y  \ \O\hC\.  

Oc?<iJ\Q w ll\ ? \ m a  q c a  c AlJcl,?,A~:no c\ I 
J 

OTHER PROTECT IOh h;c .\E 

000165 409-1 1-86 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS : 
GFs6ttsfstttftFw C~*-P-+ 

713~\%q BBHWWFE U J J A ~  ~ C O - L ~  

SAND 

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

I DISTANCE ABOVE /BELOW EL  EVAT 10 N 
GROUND SURFACE ( 1 0 

N /  A I 
0.0 1 
N 1 A I 

BOTTOM -1 
TOP i u / ~  BOTTOM p , / ~  TOP BOTPM ! 

I 

d1A I 
2G.C r-i. I 

I TOP 0.0 ci- BOTTOU I C  \? TCP BOTTOM 

TOP 1.0 r'; BOTTOM 20.0 fi TOP 

TOP N \ n  BOTTOM , t j [ ~  TOP BOTTOM 

TOP BOTTOM FJ /A  TOP BOTTOM 

, +.I I*. 1 



FERNALD 
RVFS 

DESCRIPTION 

. .  .. 

A A 

n n  

!l .A 

& .?. 

R E M I R  US 

0 0 01 66 
' d . .  , 

r ; : .  : . . 



.. .: 
. .  
. .  

"' -ANOAR0 PENETRAflON R L U f T m  I THE NUYEER O F  

8LOwf REQUIRED TO ORWE A Z - I N o (  0.0. S?LW BARREL 

-CUR 12 INOcES WtNG A 14040UNO M W E R  PALLING 

FREELY THROUGH 30 INCHES. THL W E R  IS O R l V E a  i a  
INOcES A N 0  THE NUMBER OF 8LOW RLtOROED FOR EACH 

UNCI4 INTERVAL f w I  fL)HYlTlON OF TME FINAL TWO 
INTERVALS IS THE STAWOARO PENETRATION RESISTANCE, 

U. S STJE(OAR0 
SIEVE 

NUMBERS 
1 I 

I 

CLEAR 
S I E V E  

OPENINGS 
I 1 1  

c40 # Z o o  
=I... , - - 8 a 0  9 ,  10 looo. 

GRAIN SIZE IN MM 

I \&ma wuc. I 1-1 M e C L a W  coaaaa 
C0u-t I -a !coearr l  WEI.. I '1 

u s c s CL~SIFICATION FOR SOILS 

COARS€-GRAINED SOILS 

I 1 1 

I I 

1 1  

1 I 

1 I 

I . % *  I I 

I 1 I 
I I 

I 

SILTS I I 

1 I 
I I I 

000167 



FERNALD 
RUFS 62% 

" I 

VISUAL CLASSIFICATION OF SOILS 

I 000168 I I 
402-1 1-86 



CONSISTENCY OF COHESIVE SOILS 
I I 

UNCONFINED COMPRESSIVE , XRENGTH(T0NS PER SOUARE FOOT) 
t 

d m  n.25 
0 

5om in  

CoNSISTENCy 

VERY SOFT 
. SOFT 

MEDIUM STIFF 

STIFF 

VERY STIFF 

HARD 

UNCONFINED COMPRESSIVE 
STRENGTH(T0NS PER SOUARE FOOT) 

LESS THIIN0.25 
0.25 TOO.50 

0.50 TO 1.0 
1.0 TO 2.0 
2.0 TO 4.0 

MORE THAN 4.0 

DENSITY 

VERY LOOSE 

LOOSE 
MEDIUM DENSE 

DENSE 

VERY DENSE 

STAN D A R D 
PENETRATION 
RESISTANCEW 

0 - 4  

5 -10 

11-30 
31-50 

OVER 50  

COARSE- GRAINED SOILS 

CLEAR 
SIEVE 

CLEAN GRAVELS 
[ L I T T L E  OR NO FINES] 

U. S. STANDARD 
SIEVE 

GRAVELS 
WITH FINES 

APPRECIA~LE A M O U M  
OF FINES) 

OPENINGS NUMBERS 

I 
I 1 1 I l l  

I l l  I 

CLEAN SANDS 
L I T T L E  OR NO FINES) 

SILTS 

LlOUlD LIMIT 
( L E S S  T H A N  501 

AND CL&YS 

SAKDS 

iDPRECIABLE AMOUNT 
WiTH FINES 

OF FINES) 

INORGANIC SILTS 

ROCK FLOUR 

OR CLAYEY SILTS 
WITH SLIGHT PLASTICITY 

INORGANIC U A Y S  
OF LOW TO MEDIUM PLASTIC:TY, 

GRAVELLY CLAYS. . 

cL SANDY CLAYS, 
SILTY CLAYS. 
LEAN CLAYS 

AND VERY FINE SANDS, 

ML SILTY OR C L A Y E Y  FIF;E SANDS 

I 

GC 

WELL-GRADED GRAVELS 

L I T T L E  OR NO FINES 
GRAVEL-SAND MIXTURES: 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

POORLY-GRADED GRAVELS, 
GRAVEL- SAND MIXTURES, 

L I T T L E  OR NO FINES GP I 
SILTY GRAVELS, 

GRAVEL- SAND- SILT MIXTURES 

WELL-GRADED SANDS, 

LITTLE OA NO FIN& 
GRAVELLY SANDS 

POORLY-GRADEC SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES sp I 
SILTY SANDS, 

SAND-SILT MIXTURES 

ORGANIC SILTS 
AND ORGANIC SILTY C' AYS 

OF LOW PLASTIC I~Y  

I 

I I 
INORGANIC SILTS. 1 MH I MICACEOUS OR DIATOMACEOUS 

FINE SANDY 

SILTS 1 .  i 
' AND C L ~ Y S  INORGANIC CLAYS 
LlOUlD LIMIT 1 CH 1 OF HIGH FATCLAYS PLASTlCl?Y, 

(GREATER THAN SD] 

ORGANIC CLAYS 

ORGANIC SILTS 
OF MEDIUM TO HIGH PLASTICITY /OH I 

I I 

I I 
PEAT. 

r(UMUS. 
SWAM0 SOILS ORGANIC 

H'GrlLy SOIiS 1 PT 1 W I T H  HIGH ORGANIC CONTENTS 
I 

000169 



FERNALD 
RVFS 6254) 

VISUAL CLASSIFICATION OF SOILS 

- 
' Y  

. 5  

b 

DESCRIPTION , 



CONSISTENCY OF COHESIVE SOILS 
r I 4 

DENSITY 

VERY LOOSE 

LOOSE 

MEDIUM DENSE 

DENSE 

VERY DENSE 

UNCONFINED COMPRESSIVE 

VERY SOFT LESS THAN 0.25 
0.2s TOO.50  

STANDARD 
PENETRATION 
RES ISTA N C €11) 

0 - 4  

s -10 
11-30 

31-50 

OVER SO 

STIFF 1.0 TO 2.0 

VERY STIFF 

HARD 

Ill 
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 IS DRIVEN 18 

INCHES AND THE NUMBER OF BLOWS RECORDED FOR EACH 

2.0 TO 4.0 

MORE THAN 4.0 

6-INCH INTERVAL. THE SUMMATION OF,THE FINAL TWO 

INTERVALS IS  THE STANDARD PENETRATION RESISTANCE. . 

CLEAR 
SIEVE 

OPENINGS 

U. S. STANDARD 
SIEVE 

NUMBERS 

COARSE- GRAINED SOILS 

SILTS 
AND CL&YS 

LlOUlD LIMIT 

CLEAN GRAVELS 
(L ITTLE OR NO FINES) 

cL 

GRAVELS 
WITH FINES 

APPREClAeLE AMOUNT 
OF FINES) 

CLEAN SANDS 
( L I T T L E  DR NO FINES1 

SAKDS ~ 

WiTH FINES 
ADPRECIABLE AMOUNT 

OF FINES) 

WELL-GRADED GRAVELS 

L I T T L E  OR NO FINES 
GRAVEL-SAND MIXTURES: 

G W  I 
POORLY-GRADED GRPVELS, 
GRAVEL-SAND MIXTURES, 

L I T T L E  OR NO FINES 
GP I 

SILTY GRAVELS. 
GRAVEL- SAND- SILT MIXTURES 

GM I 
CLAYE*GRAVELS 

GRAVEL- SAND-CiAY MIXTURES 

GC I 
WELL-GRADED SANDS, 

GRAVELLY SANDS 
LITTLE OR NO FIN& sw I 
I 

POORLY-GRADE0 !SANDS. 
GRAVELLY SANDS, 

LITTLE OR NO FINES 
SP 1 -  

S I L R  SANDS, 
SAND- SILT MIXTURES 

CLAYEY SANDS. 
SAND-Ci AY MIXTURES . '  

FINE- GRAINEDIHIGHLY ORGANIC SOILS 
INORGANIC SILTS 

AND VERY FINE SANDS 

I ML 
I 

( L E S S  T H A N  50) 

I 
SILTS 

AND CLAYS 

t- (GREATER THAN 5 0 )  

I OH 

HlGiiLY 

SOILS 
ORGANIC I PT 

I 

ROCK FLOUR. 

w i i n  SLIGHT PLASTICITY 

SILTY OR CLAYEY FINE SANDS 
OR CLAYEY SILTS 

INORGANIC CLAYS 
OF LOW TO MEDIUM PLASTICITY, 

GRAVELLY CLAY 5. 
SANDY CLAYS,-. 
SILTY CLPYS. 
LEAN CLPYS 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTlCl?Y 

INORGANIC SILTS. 
MICACEOUS 04 DIATOMACEOUS 

FINE SANDY 
OR SILTY SOILS 

INORGANIC CLAYS 
OF HIGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 
OF MEDIUM TO HIGH PLASTIC IT^ 

PEAT. 
UUMUS. 

SWAMP SOILS 
WITH HIGH ORGANIC t3NTENT: 

000171 
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. 

T O P O F W P A C K :  AIA FT 

TOP OF SCREEN: A I A  F 

BOnOUOF s m m  N A  n 
PlEZOMmR TIP: N A  F 



:.. 

L 

&mer 
U 

- TYPE @F BIT DRILLING METHOD &/[du/ re# 
DRILLING FLUID (SI USED: CASING SIZE (SI USED: 

FLUID MH FPCIM - TO - SIZE d H  FRCIM - TC - 
FLUID A/& FROM - TO TC SIZE N& FROM - e - 

. .  

r 
TYPE MA RISER PIPE MATERIAL 

DIAMETER OF PERFORATED SECTION k 4  RISER PIPE DIAMETERS: 

PERFORATION TYPE: 0.0. A/A 1.0. NA 

SLOTS 0 HOLES SCREEN 0 LENGTH OF PIPE SECTIONS NA 
AVERAGE SIZE OF PERFCRATICNS AJA JOINING METHOD &A 
TOTAL PERFORATED AREA Ul\ 

. .  

RISER PROTECTIVE PIPE LENGTH NA 
PROTECTIVE PIPE 0.0. NA 

FERNALD 
RVFS 

OTHER PROTECTlOh N A  

c 

PI E 2 0  METER I NSTALLATI 0 N SHEET 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( p )  

0.0 
NA 

. ._.... 1 - - _  ~ 

~ ~~ 

EL  EVAT 10 N 
0 I ITEM 

I TOP OF RISE2 PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

e?& BOREHOLE F& MATERIALS : 
GROUT /S-tURRT 

BENT0 N I T E 
SAND 

GRAVEL 

PERFORATE9 SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

_- TCP , I BOTTOM 

.TOP BOTTOM 
EOTTCM 

BOTTOM 

I TOP BOTTOM 

N A  I 
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO B 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 
REMARKS 74-rn c- k)&r awe.  mm&rP 

Y E S O  



TEST EQUIPMENT LIST 

TEST 

. . .  . .. 

. .  

EQUIPMENT 
NUMBER EQUIPMENT NAME 

... . 

NOTE : 
THIS LIST SHALL BE COMPLETED FOR A L L  TESTS, 
ONLY EQUIPMENT SUeJECT TO C A L I B R A T I O N  NEED 
BE LISTED. 
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. .: 
. .  

. _.. 

MEDUJM mw 1 0.50 rc Lo-1 . 
S I l P t  I 1.0 n) 2.0 ' I 

2.0 rn 40 I "?' I VERY ZnF? I 

. .  

;; U S STANOAR0 
SIEVE 

NUMBERS 

CLEAR 
SIEVE I OPUINCS 

COARSE-GRAINED SOILS'* 



FERNALD 
RWFS 
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. .  
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COARSE-G3AINE3 SOILS FIN E-G;IAINED/HIGHW ORGANIC S O L .  

I I 
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VISUAL CLASSlFlCATlON OF SOILS 

A E M A A X S  
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FERNALD RVFS OmyLAMClm 

A 
I N S f U T l O N  OUQuLl 
IIONKORINC WPL NO. 

+ 
f 
V 
b 



FERNALD 
RVFS 

TYPE 4'h 
OlAMETER OF PERFORATED SECTION H / a  
PERFORATION TYPE: yb 

AVEilAGE SIZE OF PERFCRATICNS N h  

SLOTS HOLES 0 SCREEN [3 

TOTAL PE4FORATED AREA N/A 

.. .. ... 1 

RISER PIPE MATERIAL N/4 
i 

1.0. 4 4  1 
LENGTH OF PIPE SECTIONS NA i 

&A i 

RISER PIPE DIAMETERS: 'Yk 
0.0. - 

! 

I 
JOINING METHOO 

.. 
.. ... 

' RISER PROTECTIVE PIPE LENGTH M h OTHER PROTECTlOh Cemtrr4 Pb k/.d-aok . j 
PROTECTIVE PIPE 0.0. N / 4  ! 

. .. 
. .. 

. .' 

.' . . .' 

. .. ., . 

. .  

. _. 



.. 

EQUIPMENT NAME 

TEST EQUIPMENT LIST 

... :..; . .  -_. 

.. 

. .. . .  .. 
. .  
' .: : 
..... 
. ._ 

.. , 
... 
.._ . 

c :  . . :  

TEST 

EQUl PMENT 
NUMBER 

d 

c 

.. C. .. _ .  

NOTE : - 
THIS LIST SHALL BE COMPLETED FOR A L L  TESTS, 
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
aE LISTED. 

I) o 01 89 
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I 000190 
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. .: . . .  

. ... 

COARSE-GRAINED SOILS 
I 1 

I I 

1 ,  I I 

I I 

1 I 1 

I I 
1 I 

I 

t I 
I 
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w -  
a 
' I  8 -  u -  e 

c 
L 

6 
6 
6 

-/- 
./ ' .- 

%I?@-- 

\ 

AEMARUS 
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CONSISTENCY OF CZhESivE SCILS 

. .. .: 
. .  

. . ... - I  u !L STU(OAR0 
SIEVE I OPUINGS ' I NUMBERS. 

SIEVE 

CQARS€-GRAINED SOILS 

000194 



LNSKlAnONMTE 7-rcrm 
FERNALD RVFS 

-1 I C O N m  PAD 

hJ n PlEzOumR TP: 

B a n o u  aF BORING n F 
T.o#yI 



625 8 FERNALD 
RVFS - 

VlSUeL CUSSIFICATION 



. .: 
. .  

. . . .  

t -  

"' STANOARO PENETRATION RESISTANCE U THE NUHSEff OF 

E L M  REQUIRED TO O R W E  A 24NCW 09. S L I T  B A R R E L  

SAMPLER 12 INCMES USING A 1 W U N O  HAMMER F A L L I N G  

FREELY THROUGH 30 INCHES THg SAMPLER IS ORIVE,(I i a  
INO(E3 A N 0  THE NUlUalR OF B L O W  RECOROED FOR E A C H  

UNQ( INTERVAL 

INTERVALS 18 THE STANOARO PENETRATION R E S I T r l N C E .  

SUMMATION OF THE FINAL W O  

CLEAR L U !L STIINOARO 
SIEVE SIEVE OPEN IN Q NUMBERS. 

I I 
1 I 1 

I l l  
1 1  

440 

FIN E- G;ZAINED/HIGi-iLY ORGANIC SO I L .C 
I I 

I M H I  

000197 
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u -  a 

G 

a 
? 
H 
u 
Y 
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I 000198 
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UNCCNFINE3 CZMPQESSNE 
, C'NSLSTENCY 1 STRENCTW(?,NS PER SQUARE H)Qn 

V E R Y S O R  I LESS 7nAJdo.a 

MEOlUM STIFF I 
SOFT I 0.2s TOO.SO 

0.50 To LO 
1 

STIF? I 1.0 to 20 
VERY STIFF I 2.0 XI 4.0 

I MORE T n U  4.0 HARD 

"' STAMOARO PENETRATION RESInAWCE l $ t €  NUH8LR O F  
BLOWS REQUIRED TO O R N E  A I-INQ( 0.0. SPLIT BARREL 

U M P L E R  12 INCHES USING A l *OIOUNO HAMMER PALLING 

FREELY THROUGH 30 INMES. TMI  W L E R  IS ORIVEN 11 
INO(ES AN0 THE NUMBER OF B L O m  RECOROEO FOR E I C n  

c(No( INTERVAL TH€ SUMMATION OF TME FINAL THIO 

INTERVALS IS T'H€ STANOARO PENETRATION RESISTANCE. 

U 5. STANOARO 
SIEVE 

NUMBERS ' 
1 I 

3/8- 4'4 #io #so I 

I CLEAR 
, S I E V E  
OPENINGS 

I l l  
I l l 1  

U S c S CLASSIFICATION FOR WILS 

COARSE-GRAINED SOILS 
I I 1 

FINE-GRAINED/HIGHLY ORGANIC SOILS 

t I I 

I 

SILTS I I 1. 

I 

f I I 



FERNALD 
RVFS 

.$25 e 

R I M A  R US 

L 000200 
&:.:e.$. 



CCNSISTENCY OF C3W€SIVE SClLS 

COARSE-GRAINED SOILS 

ru-m-z on 4 nwu, [ I 

FlNE-GRAINED/HIGHLY ORGANIC SOlLa 

SILTS 
AN0 C-AIS 
LICL'IO ClMlr 

. SILTS 
AN0 CLAYS. 

',IOU10 LIMIT 
( C l l C A T U  nurC 9001 



FERNALD 
RVFS 

- DRILLING FLUID (SI USE9: 

FLUID FRC'M ~ TO - 
FLUID G A  FROM -- TO - 

i 

825 Q 

RISER PROTECTIVE PIPE LENGTH P4.q  
PROTECTIVE PIPE 0.0. NCt 

PIEZOMETER INSTALLATION SHEET 

OTHE2 PROTEC TI O h  ',/a 

PROJECT NAME !'I- L - 1 '  FS FIELD ENG./GEO. - -  , ' - - : l %  GATE ',,> '?ti - 
PRCJECT NC. 7 s  I CHECKED B Y  OAT E 

PIEZOMETER NO. h//+ DATE CF INSTALLATION f . 1  1 

BOREHOLE DRILLING 

aORlNG NO.  ...,c1 ' 

r 
DISTANCE AaovE / S E ~ O W  EL EVLTi ZN 
GROUNC SUDFACE (F?) 0 ITEM 

TYPE i.. I c 
~~ ~ ~~ 

DIAMETER OF PERFORATED SECTION t.!il 

PERFORATION TYPE: 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATICNS 
TOTAL PERFORATED AREA AJ5 

'. a 

b 

CASING SIZE (S) USE3: 

SIZE 1 \ 1 9  FROM - TC . -. 

SIZE k r r t  FZOM - TC . 

RISER PIPE MATERIAL {.J!? 

RISEF? PIPE DIAMETERS: 

0.0. I4 A - 1 .  D. IJ? 

LENGTH OF PIPE SECTIONS 

JOINING METHOD /<Cr 
1: \ .4 

I TOP OF 2lSE3 ?lPE 1 A l a  I 
I GROUND SURFACE I 0.0 I 
I BOTTOM OF PQOTECTIVE PIPE 

GENTO N I T E 

SAN C 
GRAVEL 

I PERFORATE3 SECTION 
~ 

PIEZOMETER TIP 
BOTTOM OF ZOREMOLE 

L G W L  AFTES INSTALLATION 

At P 

NA 



TEST EQUIPMENT LIST 

TEST 

I EQUIP 
hll I hA 

NOTE ' 

THIS LIST I i t A L L  BE COMPLETED FOR ALL 
ONLY EQUIPMENT SUe'JECT TO CALIBRATION 
BE LISTED. 

TESTS, 
NEED 



FERNALD RVFS 
INSTAUATlON DIAGRAM 
UONKORINC W R L  NO. 

. . . r  - 
I . ; . ?  : 

625 0 

TOe ff 
m - O N ! l F  I,! 4 n 

TOe ff SAND PACK: & / A  n 



1: 

1- 1 - 1 1 .  

I 1;: 
OISCRVTIO& 

000205 
.::. 
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R t M A  A US 

t . .  'I - 
r::.:. 0 0020 6 



CONSISTENCY O f  C3HESlVE SOILS 
t 

SQPT I 0.25 TOO.30 

STIF? I 1.0 m 20 
wIuusnpt[ 0.50 lu LO 

. .: . 
. .  U S STANOARO 

SIEVE 
NUMBERS. 

I I 
1 

440 1200 

CLEAR 
SIEVE 

OPENINGS 
I 

... 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS , 

GRAVELS 
WITH PINES 

CLEAN SANDS 
t u n c  on wo nncs 

I I 
I ?CAT. 



Y * F  

FEaNALD 
RVFS . .  625 8 

PIEZOMETER INSTALLATION SHEET 
- 

PROJECTNAME F/I?/k R L / h  FIELD ENG./GEO. F&f& 
PRCJECT NC. 3.-7 CHECKED BY w/t OLTE 7 1  :* / .#O , 
BORING NO. /a9v 
PIEZOMETE2 NO. /vir DATE OF INSTALLATION J/.A 
BOREHOLE DRILLING 

iYl r 
J 

cL:S+ AmF DRILLING METHOD 3 ; n  dC// 
DRILLING FLUID (SI USED: - FLUID ,+A fR@M - TO 

FLUID A1,4 FROM 
_- 

TO - 

4 

TYPE C'FBIT F.0 ,,, H n ! d . :  /&$I - - 
CASING SIZE (SI USED: 4 

TC - SIZE UA FR@M - 
SIZE N A  FROM - TC - 

. I RISER PIPE MATERIAL H A  - TYPE 1 
DIAMETER OF PERFORATED SECTION IJ4 
PERFORATICIN TYPE: 

SLOTS [7 HOLES 0 SCREEN 0 
AVERAGE SIZE OF PE9FCRATlCNS /qA 
---- - - - -  

RISER PIPE DIAMETERS: 

-1.0. F f A  0.0. /JA 
LENGTH OF PIPE SECTIONS xlh 
JOINING METHOD Q A  

. 
RISER PROTECTIVE PIPE LENGTH N 4  OTHER PROTECTlOh MA ' 

PROTECTIVE PIPE 0.0. N A  



TEST EQUIPMENT LIST 

TEST 

EQUIPMENT 
NUMBER 

h 

EQUIPMENT NAME 

I I 

I 

... 

I 

NOTE : 
THIS LIST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. 

. ’: 
1 .  

. ,  

-., .< 

. - .  



000210 

.. . . 



.. . 

1 I 



. ./- 
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RVFS 

000212 4: 

. .  

i. 5 

1. as 

I. 3s - 



FERNALD 
RYFS 

d" 
L 

\8.  *. 

L 

w::. .-. .. 



. .  

_. . .. 
. .  

. .  . 
.. . 
. .  

ORlLLlNG METHOO (h ~ I Q  f CQdO [I ,I 
DRILLING FLUID (SI USED: 

FLUID 7 FRCIM - TO - 
FLU10 FROM TO - - 

. .  

- TYPE OF BIT 

CASING SIZE (SI USED: (&p- 
/ SIZE - FR@M - TC 

SIZE - FROM TC - 
A 

FERNALD 
RVFS 

\I TYPE m n ; k , q , a  [ ipl ,  - \ RISER PIPE MATERIAL 3 
iI 

DIAMETER OF PERFORA~ED SECTION 2.0 I,G RISER PIPE DIAMETERS: 

PERFORATION TYPE: 0.0. Y ? h b  1.0. 20 10 I 
AVERAGE SIZE OF PERFCRATICNS D-ga JOINING METHOD R U S h  TO,&)- th f e RdP,4 

,, 
SLOTS ‘$5 HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS 

TOTAL PERFORATED AREA slo &. 

PIEZOMETER INSTALLATlON SHE 
FIELD ENG./GEO.L &-lpmq DATE 7 * PROJECT NAME F&mdd R \F5 

PIEZOMETER NO. r3qq DATE CF INSTALLATION 7h.d a 9 
PRCJECT NC. (DO 3 3 4 7  \ CHECKED 8 Y _ k / 7  t4 c, -4 -1 OAT E 
BORING NO. La!c\ 7 / 4 8 ?  

A 

RISER PROTECTIVE PIPE  LENGTH^, o Ft  
PROTECTIVE PIPE 0.0. 5 in- 

OTHER PROTECTlOh I c1C-k~ rT) CfL  0 . / 

(l\I&fC 

.. . 

. .  

. .  - .  . 
GROUT /SLURRY 

BENTON IT E 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 YES (-J NO& 
YES 0 NW 

15.0- lL.5 fk . 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

REMARKS -L!.khf 7fmc 



. .  

EQUIPMENT NAME EQUl PMENT 
NUMBER 

. .  . _  

I 

, .  

17.d 

c 

I 
_.. . 

I 

... . .  . .  . .  . . .  
. .  . 

-I 

. .  
. .  

.. . 

. : . 
. . .  
:. . 

..,. 

TEST EQUIPMENT LIST 

TEST 

I I I 

1 

NOTE : 
THIS 
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. 

LIST SHALL BE COMPLETED FOR ALL TESTS, 

~. . . :. . . .  

. .  
. .  . .  
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FERNALD 
R1f FS 

1 I '  1 

" 

(D I I last 

'2= 6'6 = P 



. .: 
. .  

. . ... 

. -  

* I  U 5. STJNOARO 
SIEVE I NUMBERS . 

CLEAR 
SIEVE 

OPENINGS 

U 3 C S CL&IFlCATlON FOR SOILS 

COARSE- GRAINED SOILS FIN€-G2AINED/HIGiiLY ORGANIC S O L A  

SlLtS 
L:COIO AN0 C A Y S  LIMIT 

I I I 

. .  
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CL - 
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CONSISTENCY OF C3HESIVE SOILS 

S t W t  I 1.0 m 20 
V e f t r s T m  I 2.0 m 4.0 

t nAR0 I MORE WAN 4.0 1 

:.: . . .  
. ... 

GM 

FINE-GRAiNED/HlGHlY ORGANiC SOILS 

siin 
AN0 CLAYS 

LICUlO LlMiT 

SILTS 
AN0 CLAYS 

uauio LIMIT 
tGllLATLR ?MAN M' 

HlCnLY 
ORCWIC 

SQLS 
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v 
ORILLING METHOO t / , / l d ~  S+- A u ~ -  
DRILLING FLUIO (SI  USE^: 4 4  

FLU10 NIP f W M  tyf 

F L U I O ~ F R C M  N 4 N,, 

TYPE C'FalT P ~ q e c  E+ - - 
CASING SIZE (SI USE3: Nh 

SIZE lyb 

. .  
.. 

TYPE w/4 .. 

CNAMETER OF PERFORATED SECTION W b  
PERFORATION TYPE: 

AVERAGE SIZE OF PERFCRATICNS N h  
SLOTS HOLES SCREEN 0 

TOTAL PEgFORATED AREA r / / a  

RISER PIPE MATERIAL N/A 
RlSER PIPE DIAMETERS: 'Yb 

LENGTH OF PIPE SECTIONS NA 
JOINING METHOO 

A!b 1.0. 444 0.0. - 

.. 
G ~ O U T / S L U R R Y  

.. .. 
BENTONITE 

WAS THE PIEZOMETER FLUSHED Af TER INSTALLATION? 
WAS A SENSITIVITY TEST PEFZFORMEO ON THE PIEZOMETER7 
REMARKS , v u f d  C T ~ M  2 8 . 0 f 4  +d 4 0 4  de&, 

YES N O 0  NA 
Y E S U  N O 0  M b  

c p m c . u c  J q /;VsXQ//CJ &k LOG ss 0.074 d P &  

c;.. 1 

000222 

I 

RISER PROTECTIVE PIPE LENGTH M h  OTHER PROTECTlOh Cemte+ p& d - O - O . &  
PROTECTIVE PIPE 0.0. N/A 

U' 



... . . .; . .  ... 

. .- ... 
... 

. .  .. 
_.. 

..:. 
. .  

TEST EQUIPMENT LlST 

TEST 

EQUIPMENT 
NUMBER EQUIPMENT NAME 

I 

- 
. -. 

NOTE : 
THIS LlST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EQUIPMENT SUeJECT TO CAL18RATION NEED 
BE LISTED. 

c 
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VISUAL CLASSIFICATION OF SOILS 



I n r i t o I  MORE m a  r.a 1 

. .: . .  . .  
. . ... 

. -  
- I  U S STANOARO 

SI€VO I ' NUMBERS ' 

CLEAR 
SIEVE I OPENINGS 

U S C 5 CUJSlCICATtON FOR SOILS 

COARSE-GRAINED SOILS FlNE-G~AlNED/HIGHCY ORGANIC SOILS 

1' . GRAVELS 
W I T H  FINES I 

I 

. .  

. .  
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( O R l t  LING METHOOS: 

. .  

000227 I' 



. COARSE-GRAINED SOILS 

I I 1 

I I I 
I I 

I I I 



L 
u -  
a 
' 2  - -  c 
E -  DIscnICTIgCu 

. .  .- 

b 

: 0 0 02 2 9 
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CONSISTENCY O F  C3HESIVE SClLS 

STlCf I 1.0 to 20 
2.0 Td 40 t 

COARSE- GRAINED SOILS FIN E- GRAINEWHIGHLY ORGANIC SO It S 

I GC 
CrEAN SANOS 

(UTTLL an NO ~ N C W  

I 

SILTS 
LlCUlO LIMIT 
AN0 CLAYS 
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VISUAL CUSStFlCATION OF SOILS 

AEMARUS 
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'. 
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sw 

20.0 f t -  

, 

1 
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TYPE RISER PIPE MATERIAL N/A 
DIAMETER OF PERFORATED SECTION H A  RISER PIPE DIAMETERS: 

PERFORATION TYPE: Mb 0.0. N h  - 1.0. 4 4  

AVERAGE SIZE OF PERFCRATICNS N h  JOINING METHOD .v/a 
TOTAL PE.3FORATED AREA N/A 

SLOTS 0 HOLES 17 SCREEN a LENGTH OF PIPE SECTIONS 

i 

- - 4  __* , 
PI E20 M ETER 1 NSTALLATlO N SHEET 

PROJECT NAME Far,*fdic> Z J i d q  ~hkt~l/r:  s 
PRCJECT NC. 6 o a 3. $. I CHECKED e r  LJ A &e I DATE y ! l b  ! F q  
BORING NO. 

BOREHOLE O R l i L L N G  

FIELD ENGJGEO. a CATE y ! g  

PIEZOMETER NO. N / .  OATE CF INSTALLATION (C;bcrZiuq): 
v 

RISER PROTECTlV€ PIPE LENGTH b/h OTHER PROTECTlOh C ~ ~ C N +  Pb %.L 0-O-O-k 
PROTECTIVE PIPE 0.0. N/A 

PIEZOMETER DESCRIPTION 

6 

OISTANCE ABOVE /3ELOW 
G2OUND SURFACE (Cc) EL EVA7 IO N ITEM 

MA Y IA 

BOTTOM OF PROTECTIVE PIPE w/4 N Is 
BOREHOLE FILL MATERIALS: Ctmw+: o . o k  1 .044  

TOP O F  RISE3 ?IPE 

G X U N O  S i r R i X E  0.0 4+ (+ 

G ~ O U T / S L U R R Y  TOP / . a  $+ BOTTOyao.oJe TCP SOTTOM 

BENTONITE TOP /A SOTTOM w/4 -TOF N /a eOTTOk1 ~/.4 

GaAVEL TOP Y / A  BOTTOM &/d TOP N / A  BOTTOM ry/4 

PE.SFORATZO SECTION TOP ~ / p  BOTTOMY/4 TOP N / P  8OTTOM #/a 

SANO TOP &/A BOTTOM WI'A TOP N / p  eOTTCM 

PIEZOMETER TIP YA Y/a 

BOTTOM OF BOREilOLE a . 0  qt q+ 
* GWL AFTE8 INSTALLATION or4 - r/, Grbl*db& &&dkf*tA r /  /A 

U 

. .  

. .. 

. .. 

' . .. 

. .. ,. . 



.. 
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TEST EQUIPMENT LIST 

.. . . 

. .. . .  .. 
... 
.: . 
... . 
' >  

.. . 

. .. 
..._. 

TEST 

EQUIPMENT 
NUMBER EQUIPMENT NAME 

NOTE : - 
THIS LIST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EQUIPMENT SUBJECT TO CALIBRATION NEED 
8E LISTED. 

000235 
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1302 
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REMARKS 
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I 1 LUS twLIN0.a 
I 0.25 700.50 

I 1.0 to 20  

I MORE THM 4.0 

SOFT 

L I 
0.50 To LO 

STIFF I 

V U I Y m r r  [ 2.0 to 40 
W O  

: .: . 
. .  

. ... 

COARSE-GRAINED SOILS 
I 1 i 

WITH FINES I 

I 

I I 
1 1 I 

I 
1 ! I -  

I 

SILTS I 1 I 

I 

I I 
I I 

HIGHLY CCAG 

t 

000238 
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. -  

COARSE-GRAINED SOILS 
I I 

I 
I I I 

I - I I 

I I 1 

000240 

. . .  s 



FERNALD 
RI/FS 

DRILLING METHOD @.ojA d f i j / p i J  rj$ A 
4 DRILLING FLUID (SI USE3: 

a O f 3  

I625 0 
PI E20 METER I NSTALLATI 0 N SHEET 

PROJECT NAME IFflPC R7/f  S FIELD ENGJGEO. (!,Gru.5P- DATE 
PRCJECT NC. 6 0 3 .  3.7. I CHECKED BY bp7&?&.--\ 
BORING NO. 1907 

TYPE @F 8 l T A a  Q b / j L ’ c )  A u o P  r 
CASING SIZE (SI USED: 

J 

~~ 

PIEZOMETER NO. UuA 

BOREHOLE D R I L L I N G  

FLUID h/f\ FR@M - TO ,- 

FLUID ~4 FROM - TO - 

DATE 

SIZE tVt4 FRC’M - TC -- 
TC - SIZE AJA FROM - 

CF INSTALLATION 

TYPE ),).A 
DIAMETER OF PERFORATED SECTION fi.4 
PERFORATION TYPE: 

AVERAGE SIZE OF PERFCRATICNS hl# 
SLOTS HOLES SCREEN (-J 

TOTAL PERFORATED AREA /vA 

P R O T E C T 1 0  N SYSTEM 

RISER PIPE MATERIAL RA 
RISER PIPE DIAMETERS: 

0.0. Mt -1.0. H A  
LENGTH OF PIPE SECTIONS fJA 
JOINING METHOD 

1 RISER PROTECTIVE PIPE LENGTH M/ t  1 OTHER PROTECTlOh Hb 1 
I PROTECTIVE PIPE 0.0. N4 I I 

BENTON IT  E 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

YES c] 



. -  

TEST EQUIFMENT LIST '. c 

TEST 

EQUIPMENT NAME EQUIPMENT 
NUMBER 

.. . . 

I .  

._ . 

NOTE : - 
THIS 
ONLY EQUIPMENT SUEJECT TO CALIBRATION NEED 
BE LISTED. 

LIST SHALL BE COMPLETED FOR ALL TESTS, 

.' i' . 
L 
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_. .: 
. .  

. . .  

. -  

LESS rwnn 0.25 
- 

VERYSCFT I 

MEDIUM S l F F  I 
SOFT 1 0.25 700.50 

0.50 x) 1.0 

CENSiTY GF GRANULAR S Z I L ~  
STAN 0 2 a c 

DENSITY 1 P 9 ~ 0 2 A f I c ? d  
R E S I S T A N C E I ~ '  I 

' E R Y L O O S E  I 0-4 i 

I 
si-50 1 

I 

LOOSE 1 5 -10 

MEDIUM OENSE\ I1 -?O 

O€NSE I 
VERY DENSE I O V f R  50 

I" STAUOAAO PENETRATlON RESlnANCE IS THE NUMaLR O F  

BLOWS REOUlREO TO DRIVE A 24NQc M. SLIT B A R R E L  

SAMPLER 12 INCUES USING A I W U N O  H W L R  CALLING 

FREELY THROUGH 3 INCMLI 

INCnES AN0 THE NUMSER OF BLOWS RLCOROED FOR 8ACH 

WnCn 1NTERVAL THE WUk)lUTlON OF THE f INAL W O  

INTERVALS IS TMcE RANOARO PENETRATION RESlftANCE. 

M E R  IS 0RlVE.Y 18 

U .S STMOOR0 
SIEVE I NUMBERS . 

CLEAR 
SIEVE I OPENINGS 

. -.-- 

COARSE-GRAINED SOILS FINE-GiZAINED/HIGiiLY ORGANIC SOIL 

GRAVELS 
WITH FINES 

i i  1 



FERNALD 
R W S  
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/ U t  

VISUAL CLASSIFICATION OF SOILS 

REMAR US 



VERYSOFT I LESS mANo.zs 

MEDIUM STIFF I 0.50 To 1.0 
STIF? I 1.0 To 20 

v m r m  I 2.0 To 4.0 

M O  I MORE THAN 4.0 

SOFT I 0.25 TOO.30 
r 

4 

"' =AMOAR0 PENETRATION RESlSTANCE I f  THE NUHSLR OF 
EL- aEauwtEo TO OAIVE A Z-INUI OP. SPLIT SARAEL 

ZIJIIPLER 12 INCHES USING A 1 m U N O  HAMMER FALLING 

C R I E L Y  THROUGH 10 INCHES THE W L E R  IS ORIVEIY 18 

I N W E S  AN0 THE NUUEER O f  BLOWS RECORDED FOR EA- 

ecwoC INTERVAL THE SIUMATlON 06 T k l  FINAL TWO 
INTtRVALS IS THE STINOARO PENETRATION RESIStANCE, 

. I '  u S STAHOARD 
SIEVE. 

NUMBERS ' 

CLEAR 
S I E V E  I OPENINGS 

FINE-GRAlNED/HIGHLY ORGANIC SOILS 



FERNALD 
RVFS 

625 0 

C 

.c:.: '.f. 



MEDIUM STlft I 0.50 m LO 
STlW 1 1.0 To 2 0  I '  

. .  
u t ftL\NOARD 

SIEVE I OPENINGS I NUMBERS 

CLEAR 
SIEVE 

COARSE-GRAINED SOILS FlNE-G8AINED/HIGHLY ORGANIC SOILc 

5 I LTS 
AN0 CLAYS 

LlCUlO LIMIT 

0002.19 ~ . _  .. . 

. .  .. 



FERNALD 
RI/FS 

DRILL!NG METHOD q.2 Y , ~ I ~  k q + . m ~  .?,- TYPE OF  IT^.^ ,n !-+e i /e,: j ,A r 
DRILLING FLUID (s)  USE^: J ) CASiNG SIZE is) USE3: 

TC - FLLJID Y R  FRCM --- TO - SIZE q& FROM - 
FLUID I P FROM - TO - SIZE 3P FSOM - TC - - 

4*F 5 

625 o 

TYPE UA RISER PIPE MATERIAL ufi 
DIAMETER OF PESFOEATED SECTION N A  RISER PIPE OIAMETERS. 

PE2FORATION TYPE 0.0. & A  - I 0. wa 
SLOTS 0 hOLES SCREEN LENGTH OF PIPE SECTIONS hlg 

AVERAGE SIZE OF FESFCRATICNS N A  JOINING METHOD pJG 
TOTAL PE'7FORATED AREA /U 4 - 

PIEZOMETER INSTALLAT1 ON SHEET 

r 
RISER PROTECTIVE PIPE LENGTH ~ v 4  OTHER PROTECTlOh 49 
PR0TECT:VE PIPE 0 0.  idJa 

I 

TC? 1 SOTTOM i 
.TCF &OTTOM 

XTTC'M 

BOTTOM 

TC P BOTTOM 1 
1 

I 

BOTTOM OF 30REilOLE do, 0 i 

G W L  AFTE3 INSTALLATICN jv A I 

WAS THE P!EZC3ETE.'i FLUSHED AFTER INSTALLATION? YES 
WAS A SENSITIVITY TEST PE9FORMED ON THE PIEZOMETER 7 YES 0 NO 



TEST EQUIFMENT LIST 

TEST 

EQUIPMENT 
NUMBER EQUIPMENT NAME 

NOTE : 
THIS LIST SHALL BE COMPLETED FOR ALL TESTS,  
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. 
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FERNALD RVFS 
INSTALUTlON DIAGRAM 
MONITORING W U  NO. 

cz/ 2 

W, PA=: 
hrtc n. 

-- 
wraws USED: NOTES: - 
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CCNSJSTENCY CF CZ'hESivE SCILS 

I SOFT I 0.2¶ Taa.50 1 

COARSE-GRAINED SOILS FINE-GRAINEO/HIGHLY ORGANIC SOIL 
I Irr#bUclC S I U S  I 

SILTS 
AN0 CLAYS 

uauio LIMIT 

HIGHLY 
ORGANIC 

S W S  



FERNALD 
RI/FS 

I 

O€sscrrlPtl01r 

Y -  

. . I  . 

;L 1.7s 

k I -  ,as 

:c ! .sc 

I R t  MA A XS 

7- c C 0 l - n  

ooozss 

I 
. .  1 



I v m m  I LESS mwau 1 
L 1 --- _ _ _ -  . 

S O I T  I 0.23 too.30 
MEOUSTIFF 0.30 Tu LO I .  

-~ 
L 

VERY m 2.0 To 4.0 
W O  MORE mruC 6.0 

J 

t StlCf  1 1.0 ~ 1 )  2a t I 

U t STANOM0 
3lLVE I OPENINGS I NUMBERS * 

CLEAR 
S l E V €  

I rcu-GluatD sws. 
U N C L L T  lucos. 

C L E A N  SANOS 
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CONSISTENCY OF C3HEflVE SCILS 

t MEDIUM mtt I 030 m LO 1 .  
I 

.~ 

$TIC? I 1.0 to 20 

.: . 

. _  
... 

uses  C L ~ I C A T I O N  FOR SOILS / 

. COARSE-GRAINED SOILS FINE-GRAINEO/HIGHLY ORGANIC SOILS 

SILTS 
AN0 C A Y S  

LICUlO LIMIT 

, SILTS 
AN0 CLAYS 

LlOUlO LIMIT 

000258 
\ 



..- .. 

SIZE NA FR@M - TC - 
SIZE N k  FROM TC - 

FERNALD 
RVFS 

RISER PROTECTIVE PIPE LENGTH 5.6 f-I-h/a OTHER PROTECTlOh P f D f e d N e  CL3L)PY- 
I 

PROTECTIVE PIPE 0.0. 43/' In - N,A cL)& IflsLJt-d 

0 
PIEZOMETER I NSTALLATIO N SHEET -.-a- -:/ -, _i 

PROJECT NAME FWC. .e/F - FIELD ENG./GEO. c.(&-g DATE ?/I& 
PRCJECT NC. ( ~ f l 2 -  3,7 CHECKED BY u-P~. #F .p&,I 
BORING NO. jay 
PIEZOMETER NO. wfi DATE CF INSTALLATION 

BOREHOLE DRILLING 

DATE ' 7 / / 6 / ~ 4  

&A 
a ?l*YJw 

I '  

DISTANCE ABOVE /BELOW 
GFIOUND SURFACE ( F r )  

n/a 
0.0 

FLUID FROM - TO - I FLU10 NA FROM - TO - 

E L  EVATI ON 
0 

PIEZOMETER DESCRl PTlON 

TYPE I)1cn\b n m  Q t a m & r  - N A  
DIAMETER OF P E ~ O R A T E D  SECTION a40 r n . d  

PERFORATICIN TYPE: 

SLOTS p HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATICNS O . W I f i  

TOTAL PERFORATED AREA N.4 

RISER PIPE MATERIAL sde!& 40 P\lC - .MA 
RISER PIPE DIAMETERS: 

0.0. 2% ;A - 1 .  D. ;7.r,rr 
LENGTH OF PIPE SECTIONS NA 

JOINING METHOD b e  - -S/efi), ,n.d 
I' J 

ITEM 

TOP OF RISER PIPE 

1 GROUND SURFACE 

I BOTTOMOF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 

6 R W W W W f / C e M  
el%wfwy ~ l o l c l c ~  ?.¶As - 9  
SAND 

GRAVEL NIA 

I PERFORATED SECT1 ON 

I PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

G W L  AFTER INSTALLATION 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES NO El 
Y E S O  Nom WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

A 
A 

1 0  &err L,,d w,,A Cen c * nj,,n 
/ p  Y ' J  



. .  

TEST EQUIPMENT LIST 

TEST 

EQUIPMENT NAME EQUIPMENT 
NUMBER 

NOTE : 
THIS LIST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. - 

NOTE : 
THIS LIST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. - 




