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STATUS 

General 

FMPC SITeWIDE RI/FS 
July 1989 

MONTHLY TECHNICAL PROGRESS REPORT 

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 Augus:. A draft 
agreement to share data from the two RI/FSIs 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 Investiuation Work Plan Recruirements 
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 Investicration 
Transit Survev - Surveying activities continued on 
establishing the horizontal and vertical coordinates of the 
completed wells, piezometers, and borings. 

, A- 

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 
punctured. The ris was moved off location 

water line was 
to allow WMCO to 

assess the situatiok. 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 
repl~m~t-b~i3iZj-(-#~l-4T6)-i~l~d-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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P 5 5 4 9  
Bioloaical Resources - The Acute and Chronic- Toxicity and 
Benthos studies of the FMPC are continuing. The biological 
resources studies will be correlated to comply with NEPA 
requirements. Public meeting comments will also be addressed 
in this correlation. A draft report for internal review is 
planned for the end of August. 

Task 3 Percent Complete: 97%: through Rev 3 
62% post Rev 3 

does not include Facilities Testing 

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

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

TABLE 3-2 
WELLS SAMPLED DURING JULY 

Well N u m b e r  D a t e  Sampled 

2127 

3127 

2045 

2014 

2016 

2048 

2002 

2046 

2047 

2065 (+ duplicate) 
2049 

2006 

2007 

2053 (+ duplicate) 
2055 

Equipment Rinsate 

7/25 

7/25 

7/25 

7/26 

7/26 

7/26 

7/27 

7/28 

7/28 

7/30 

7/30 

7/31 

7/31 

7/31 

8/01 (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 SamDlinq - 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 
surveyed. The site will be checked for 
basis. If flow is observed, then water 
analyses will be collected at that time. 

Task 4 - Site Investiqation Analysis 

number 1422 and was 
flow on a monthly 
for additional HSL 

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 
_ _  s i i  - we-re. delivered--on schedule,_ containing data .for sampling _. - - - 

rounds 1 - 4. 
6 000007 



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

Technical difficulties, including an insufficient number of 
ports into the WMCO VAX, precluded completion of the planned 
schedule of leased phone lines that would permit remote access 
from all prescribed locations. In the interim, remote access 
will be accomplished via dial-up to the remote access 
installation at the 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 3 0  years into the future when 
extraction wells would be operating. These files are being 
checked and corrected as necessary prior to making routine 
production runs. Two statistical computer programs were 
implemented during this period and utilized to check the 
goodness of fit of model versus field data. One produces 
various statistical measures of goodness of fit (GEOSTAT) , and 
the other calculates the range of concentration values that 
are consistent with ones already measured at each monitoring 
well within the plume. 

. .  
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Risk Assessment: 

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

The chemical and radiological risk assessments for Operable 
Unit 4 have been 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 FMPC 
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 & 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, 

- - - - -- pr-o-bblemLde_veloped-with the analy-tical-methodology iasl_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 R e D O r t S  

Operable Unit 4 - Considerable effort was expended during July 
to project schedules to reflect the needs of regulatory review 
cycles and budget constraints. A schedule with appropriate 
personnel 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 
prepared materials. 

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

Operable Unit 6 - Ground water elevation data from 1988 and 
1989 and ground water quality data from Rounds 1 through 4 
were extracted from the data base. Uranium concentration in 
ground water data from several sources (i.e., .Fernald data 
base, Environmental Monitoring Report (EMR), etc.) were 
compiled to support ground water modeling and risk assessment 
efforts. 

A report program generator (RPG) output file from the Fernald 
data base was downloaded to a personal computer and 

. subsequently imported into Lotus. The Lotus file is being 
modi'fied to produce tables suitable for the Remedial 
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Investigation 
of alkalinity 
completed. 

Figures were 

(RI) report. The computation and compilation 
ground water data for Rounds 3 and 4 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 complete-d-dur.ing- 
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 Prouram - The July 1989 geochemical program 
activities included geochemical modeling of ground and surface 
water, total uranium analysis of stream bed sediment and 
subsurface soil, and selection material for differential 
leaching uranium analysis and geotechnical testing. 

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

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

Thirty-one archived subsurface soil samples have been selected 
to undergo geochemical testing, and seven subsurface soil 
samples have been selected for differential leaching uranium 
analysis. 

Task 7 - Prouram Manauement and Reports 

7.1 Procrram 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 t o  -all-ox- a__morecontinuo-us-_f low of-_inf ormation.-- - _ _  -~ 



between the organizations involved in the site 
remediation activities. 

7.2 9ualitv Assurance 

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

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

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

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

e DOE/WMCO requested to complete review of AS1 
submitted document change requests. 

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

7.3 Health and Safetv 

0 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. 

e 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. 

0 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. 

e 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 SupDort 
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 3 0  
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 
meefing . 

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. 

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

4 .  

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 Technoloqy 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% I 

Task 12 - Initial Screeninq 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- (.ES)- for~Operable~Unit~6~focused~on~the -~ ~ ~ 

following main areas: 

12 
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0 Continuation of the bench-scale studies; 

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

e Continuation of work on the detailed analysis of 
alternatives: 

0 Presentation of the results of'the initial screening of 
alternatives at a Technical Information Exchange (TIE) 
meeting with the U.S. Environmental Protection Agency (US 
EPA) and the Ohio Environmental Protection Agency (OEPA); 
and 

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

The work associated with documenting the transition from the 
information in the IIDevelopment of Alternativestt 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: 

\ 

e 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. This was 
also undertaken in conjunction with RI staff members. 

e 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 

0 Request for and partial receipt of selected information 

and appropriate requirements (ARARs). 

from WMCO for use in the detailed evaluation. 

13 

000014 * 



5 5 4 9  
PLANNED ACTIVITIES FOR NEXT MONTH 

0 Continue sampling to support geochemical study: 

. Continue Facilities Testing Program: 

. Continue the South Plume FS: 

0 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: 

0 The uranium concentration data summary will be updated 

. Ground water elevation and nitrate and uranium 

to include individual EMR analysis; 

concentration maps will be completed; 

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

0 Trillinear diagrams and text preparation for the RI 
reports will be started in August: 

. A draft report of the health risk assessment w i l l  be 
completed: and 

. Continue ground water modeling to support OU 6 RI/FS. 

0 Complete OU 6 bench-scale studies; 

. Continue detailed analysis of alternatives for OU 4 and 
OU 6 ;  

0 Prepare written responses to DOE and WMCO comments on 
I initial alternative screening: and 

. Complete geochemical modeling required to support 
Operable Unit 6 ground water modeling. 

14 . 
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2 k q S  G R O U T / M Y  VCCCLA'~ 

BENTONITE '/z 'stc. 
SAND 

GRAVEL 

tJ I?. 
0.0 

TOP -/,5 r7 
TOP - /. c ,cT. 

1 TOP 

--i BOTTOU ZC 3 TCP BOTTOM 
BOTTOM -/.f,;. .-TOP BOTTOM 

I BOTTOM I TOP 

~~~ ~~~ 

PERFORATED SECTION TO P 

I BOTTCM 

BOTTOM TO P BOTTOM 

1 

PIEZOMETER TIP 

I TOP I BOTTOM I TOP I BOTTOM I 

r ~ l  a 

BOTTOM OF BOREHOLE 

G W L  AFTER INSTALLATION 

z0.c; .=?- 

rJ\..t 

A S  THE"PIFZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSIT IV ITY  TEST PERFORMED ON THE PIEZOMETER? 

YES c] 
YES 0 
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PIEZOMETER I NSTALUTION SHEET 

FIELD ENG./GEO. T-- 1 1 
- 

PROJECT NAME r - M k  R \ / +  

PIEZOMETER NO. \ I  Lq DATE OF INSTALLATION 743477 
BOREHOLE DRILLING 

PRCJECT NC. L O  1 3- 7.1 CHECKEDBY L/p . & d e  1"  DATE ~ - L O - Y C ,  
BORING NO. \\A? 

RISER PROTECTIVE PIPE LENGTH 2-7 FT-8 

PROTECTIVE PIPE 0.0. IO.< ;w 

DRILLING FLUID (SI USED: 

FLUID N!P, FRCIM TO I 

OTHER PROTECTION I-+INGCD G ~ L X  

wiTt+ L-cK. 

CASING SIZE ( S )  USED: 

TC SIZE rj/p FRC'M 

ITEM 

TOP OF RISE3 PIPE 

I I TC FLUID MIA FROM TO SIZE r v l ~  FROM I 

DISTANCE ABOVE /BELOW E L EVAT ION 
GROUND SURFACE (-.I 0 

l\.o ;tA. #-&uc 

PI E ZOMETER DESCR I P T  ION 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

TYPE k L 3 - 4  I YLG.\ k r 4  

DIAMETER OF PERFORATED SECTION 'dG=D 

PERFORATICIN TYPE: 

AVERAGE SIZE OF PERFCRATICNS 0 . c i b i -  

TOTAL PERFORATED AREA 

SLOTS HOLES a 
-. Y,& F r  

~~~~ 

0.0 

1.4 F T .  

RISER PIPE MATERIAL 3uc 
RISER PIPE DIAMETERS: 

0.0. 4.5 -1.0. A - O ' b J  

LENGTH OF PIPE SECTIONS 1 - 0  FT , i i  FT. 

JOINING METHOD 3 ~ 2 ~ -  D f c  , S c d r S  

TO P 

TOP \ . Z ~ ~ I X L L Z A  

TOP C.5 I=T 

PROTECTION SYSTEM \ 

B@TTOV TC? BOTTOM 

BOTTOM 6-T FT .TOP BOTTOM 

BOTTOM 6 . c i ~ .  TOP BOTTOM 

- 
BOREHOLE Fl  LL MATERIALS : 

GROUT /SLURRY 

BENTONITE P E u a S  

SAND ~ C / L O  

dtdC TOP BOTTOM 

PERFORATED SECTION TOP tcj.oiT BOTTOM &?T 

PIEZOMETER TIP \SO 
~ ~~ 

BOTTOM OF BOREHOLE 16.e ii 
G W L  AFTER INSTALLATION 8.0 F-r. 

BOTTOM 

BOTTOM 
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FWC R\/FS PROlECT NUM6ER: 3-7,\ PROJECT NAME: 

BORING NUMBER: \ \S9 COORDINATES: OATE: 7 -7-7-97 
r 

E LEVATION: GWL: -0th OatefI‘ime DATE STARTED: 7-17-  

ENCINEERIGEOLOCIST: E . T i r 0 \ \ + e ~  Depth OatdT imr  OATE COMPLETED: T-WgF 

F E R N k L Y  4 -77 ? 

VISUAL ClASS1FICATlON OF SOIL 

aILLING METWOOS: 

DESCRIPTION 

1 4  

I cL 

------+- 

I 

3‘0 

R E M A R K S  



I 

ROJECT NUMBER & 3, '7 .\ 

ORtNG NUMBER: 1 '5 9 
LEVATION:  

N G W E E  RIGEOLOGIST. 2. Fa//.:7qep 

--__I_( PROJECT NAME. Fm PC Rl/FS 

COOROINATES: OAT€. 7-2247 
GWL: Depth Datr/Tima OAT€ STARTEO: 7 -  27-g 7 

Oamh DataRima OAT€ COMPLETED ?*Nfi 
R I L L I N G  METHOOS: /cco 

'V 

(PAGE a OF y - 
REMARKS 
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'PROJECT NUMBER: 602 3.7.\ PROJECT NAME: FMPC ~ j / ~ s  

BORING NUMBER: j /  5 9 COORDINATES: DATE; 7-37-85 
ELEVATION: GWL: Depth Dateffimr OATE STARTEO: 7-37 -ry 
ENGINEERIGEOLOGIST: F. Tc,,// .< <pp 080th Datcllimr DATE COMPLETED. 

I r -, VISUAL CLASSIFICATION OF SOILS : 77 - i  .-r ',. . -r 

J 

. 

.\ 0 T i 3  

y. I 

R E M A R K S  



BY Date Subject Sheet No.- of - 
Ch kd. By- Date Proj. No. 

..,_ .-. C .  

r;! I . 
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>AILLING M E T H O D S  
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3 

DESCRIPTION R E M A R K S  
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'ROJECT NUMBER 3.7 PROJECT NAME FMPC R\/FS 

VISUAL CLASSIFICATION OF Y "  a :!! 
- ,  . lLfk4 1 COOROINATES. DATE SORING NUMBER. \ 1 2 ( 

i L E V A T l O N  GWL: Oeoth 
/ 

Datc/Time OAT€ STARTED J--_ . ? 

I - .  
Demh Dotc/Time OAT€ COMPLETED - 

PAGE ! OF Ti > A I L L I N G  METHOOS: 

-.# 

OESC A IPT I ON 

... 

3 c  

- - 

R E M A R K S  



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

BY Date Subject Sheet'No. of 

Chkd. By-Date Proj. No. 

000041 

... 
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C L E A R  
SIEVE 

OPENINGS 

U. S. STANOARO 
SIEVE 

NUMBERS 

w? I.IpcI 3 so Y an I Q P .  1Q). 

GRAIN SIZE IN MM 

1 1 
1 I 

1 1 1 1  
I I I I  

GW 

wE_LL-GRAOE3 SANOS. 

LITTLE. CR N O  FINES 
d A V € C ' , T  SANDS. 

CLEAN SANDS 

WELL-GRAOEO S A V € L S  
GRAVEL-SANO WIYURES: 

LITTLE CR N O  FINES 

POCRLY-PAAOEO -OS, 
GRAVELLY SWOS. 

LITTLE CR NO FINES I sp I 
SILTY SANDS. I SM I SANO-SLT Y l X N R € S  SANDS 

FINE-G;IAIN 

I 

.. . 
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/ z  .+ , . _. . :c, , 
I" 

r l  

i 7. 
- 

,; J .- 

y I - 

! -- 

L 

OESCR IP TI ON 

- - 

I 

I i 

I 

1 

I 



VEQY SGFT I LESS %AN 0.2s I 
SOFT I 0.2s 700.50 

MECIIUM STIFF 1 0.50 T3 1.3 

STIFF I 1.0 TO 2.0 
VERY STIFF 1 2.0 TO 4 0  

HARD I MORE THAN 4.0 
i 

Ill 

__ _ _ _  - -. 

SANOS 
WITH ilNES 

:bPPRECIABLL AMOUNT 
Or CINES1 

*. . 
* _  

U. S. STANDARD 
SIEVE 

NUMBERS 

CLEAR 
S I E V E  I OPENINGS 

SlLn SANDS, 

-_ - - - - 

SM S m O -  S L T  WXTURES 

;LAYEY SANOJ. 
I .  . sc SAhD-CLAY U I X X R U  

XVSITY CF a w L s  sc11-5 

I q, S f ; w l a o  
OENSlTY 1" "?EUE'.?4TiCN 

I RES i STA N C E '1) 

0-4 VERYCOOSE I 
LCOSE I I 

5 -10 I 

I 
I 

UE2IUM OENSE: I 11-20 

OENSE I 31-SO 

1 VERY 3ENSE I OVER 5 0  

STANDARD PENETRATION RESISTANCE IS THE NUMBER O F  

BLOWS R E Q U I R E 0  TO DRIVE A NNCH 0.0. SELlT-8ARREL- 

SAMPLER 12 INCHES USING A W W O U N O  HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE SAMPLER IS ORlVEN 18 

INCHES A N 0  T H E  NUMBER OF BLOWS RECORDED FOR EACH 

&INCH INTERVAL. THE SUMMATION OF THE FINAL TWO 

INTERVALS IS THE STANDARD PENETRATION RESISTANCS. 

I 

U S C S CLlSSlFlCATCN FOR SOILS 

COARSE- GRAINED SOILS 

POORLY-.;RAOED GRAVELS. 
GRAVEL- S A N D  MIXTURES. 

L l T Y l f  C R  NO FINES 

GRAVELS 
WITH FINES 

;APPRECIABLE AMOUNT 
OF r lNCS)  

SILTY GRAV€LS. 
GRAVEL- SAND- SILT MIXTURES 

WE_LL-GilACED SJNOS. 
*RAVELLT SANDS. 

LITTLE. CR NO FINES 
CLEAN SANOS 

( L I V . L C  OR NO FINES) 

FINE- G;iAINE3/HIGHLY ORGANIC SOILS 

(GREATER THAN 50) 

HlGiLY 
CRGtNlC 

S51LS 
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GWL: Depth DadTirne D A T E  STARTED: T - ,  -I -i-- LEVATION: 

UGINEERIGEOLOGIST: c-. ;:-. i ..lL.,2,;.'- Depth OatcTTtrna 

AILLING ME1 

. C  OATE COMPLETEO. 7 7 . - - .  - d, , (  #SA E r.. 

DESCRIPTION 

. 

E 7 OF - 

R E M A R K S  



I 
SOFT 1 0.25 70 0 50 

MEelUM STIFF I 3.50 3 1.0 I 

CLEAR 
SIEVE 

OPENINGS 

I 
I 
I 
I 
I 

vERYLOoSE I 0-4 

UE3lUM OENSE I 11-ZO 

VERY 7ENSE 1 OVER 50 

5 -10 LCOSE I 

OENSE 1 31-50 

U. S. STANOAR0 
S I E V E  

NUMBERS 

I l l  STANDARD PENETRATION RESISTANCE IS THE WMBE'R OF 

BLOWS R €OW IR ED-TO-0 RIVE.A~f~INCH~O.O.-SP1;IT-BAR R E L- 

.. 

COARSE- GRAINED SOILS 
I I 1 

W E L L - G R A O E D  ;ilAVELS, 
C R ~ E L - S A N O  WIITURES. 

LITTLE CR NO FINES 
CLEAN G2AVELS 

(L1T-E CR NO FINES1 

POORLY-.;RAOEO GRAVELS. 
GRAVEL- 5ANO WlXTURES, 

LlTTLC CR NO FINES 

WITH FINES I I 
I 

WELL-GRAOE3 SANOS, 1 sw 1 .  %AVELLT SANOS 
L I T X ~  CR NO FINE'S 

CLEAN SANOS 

POCRL"-CRAOEO W O S .  
UAVELLY SANOS. 

LITTLE OR NO FINES I sp I 

FINE- GZAINE3 



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

TYPE P ; F  ~ x2mp,=p 

DIAMETER OF PERFOgATED S E C T I O N a L n  z n  
PERFORATION TYPE: 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PE4FCRATICNS 0. (3 'l ;VI 

~ TOTAL PERFORATED AREA -6o$i?7 

- TYPE OF BIT 

CASING SIZE (SI USE9 : 

SlZEw*#Mfi FRCIM - TC 
SIZE A/H FROM - TC - 

DISTANCE ABOVE /@ELOW 
GROUND SURFACE ( 1 - ITEM E LEVATIO N 0 I 

RISER PIPE MATERIAL >/hedc/ra 4/0 Pl / r  
RISER PIPE DIAMETERS: 

0.0. d% [G -1.0. 2 . d i ~ 1  

JOINING METHOD S / . ~ P C ~ ,  WPP,  - c/rJc L 

5 i - T  m r d d  

LENGTH OF PIPE SECTIONS *A/ & q  -fo'-b?' 

GROUND SURFACE 

~~ ~ 

PROTECTION SYSTEM 

0.0 

RISER PROTECTIVE PIPE LENGTH 5 '  
3lZ " I PROTECTIVE PIPE 0.0. 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

G W L  AFTER INSTALLATION 
+ 

TOP 0.0 B@TTOV 2 0 TC? BOTTOM 

TOP 1.0 BOTTOM 8,o .TOF BO T TO kl 

TOP g.0 BOTTOM / 5  5 TOF BCTT@M 

TOP M A  BOTTOM /,? TO P BOTTOM 

TOP 10.0 BOTTOM IS; 6 TOP 8 OT TO M 

- 

15 .5  
1R.O I 

e/- (3 bQ L-1 r 

I TOP OF RISER PIPE I 1 .  3' I 1 

BOREHOLE F I L L  MATESIALS 
GROUT / s LU R R v/cevt--d 
BENTON I T  E 
SAND 

GRAVEL 

I PERFORATED SECTION 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? Y E S O  . 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 Y E s n  N O R  
REMARKS TOP &* ( A J P J C r p r  ! 69tWGld - z & P  - I - A L  - 9,3 5' 

a c &-k W - P  m n p -  ax 15.0 I 

no0052 
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n. 

SCREDI: 

L O  Fr. 

m 

000853 
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PIEZOMETER IN STALLA'TI 0 N SHEET 

r 
RISER PROTECTIVE PIPE LENGTH 5 C <T OTHER PROTECTION L c k G d  /' % c ~ ~ ' ~ a x t <  

PROTECTIVE PIPE O.D. '-t .x.c.\ ',-*.a . 
/ 

BOREHOLE DRILLING 
DRILLING METHOO 

DRILLING FLUID (s; USED: 

FLUID k14 FROM IL I A 

PIEZOMETER DESCRIPTION 

I DISTANCE AGOVE /BELOW E L EVATI 0 N 
GSOUND SURFACE ( ) 0 ITEM 

* 

- TYPE OF BIT 

CASING SIZE (SI USE3: 
SIZE 8" F R @ M c i ; n . q ~ ~ ~ <  TC \0.5 \; 
SIZE - FROM - TC - 

TOP OF RISE2 P!PE t- GROUND SilRFACE 

SLOTS Dc] HOLES c] SCREEN 0 
AVERAGE SIZE OF FERFCRATICNS 0.c2 * ~ ' * G s  

TOTAL PERFORATED AREA 3 C. i-i 

- 2 ,  i3. \-T 

0.0 

LENGTH OF PIPE SECTIONS 9 0 t-7 

JOINING METHOD TL.~.H :c.hre;.l, ," - .  

I 1 

PERFORATED SECTION TOP :7,5 cT. I BOTTOM rc.5 GI TOP I BOTTOM 

BOTTOM OF PROTECTIVE PIPE 

PIEZOMETER TIP 
BOTTOM OF BOREIiOLE 

BOREHOLE F I L L  MATERIALS: 

GROUT / s LU R R Y 

BENTO N I T E 

SAND 

GRAVEL 

\c. 5 r, 
iC. i b-7 

WAS THE PIEZCMETER FLUSHE3 AFTER INSTALLATION 7 
WAS A SENSITIVIT~,..T,EST PERFORMED ON THE PIEZOMETER? 

YES u 
Y E S U  



SAM PAM: a FT. 

TW Q SCREDI: 7.5 n 

BOlTOU ff SCREEN: i C  r> F 
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BORING NUMBER: r a v  C 0 0 h u w  
E LEVATION : 

ENGiNEEAIGEOLffiIfT: I AA A L 

G .= 
-& // 7 
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ORILLIN6 METMOOS: 
c 

VISUAL CUSSIFICATION OF SOILS 

6 
b 

b 
b 
r, 
b 

- 

- 



Yaq. 3oF q 

t 
. 

DRILLING METHOD flr (e, h 3 - I  1 )  TYPE @F BIT - / 1 ( 8 0  in) 
DRILLING FLUID (SI USED?,= CASING s 1 ~ 4 ~  

SI& n FRCIM 0 0 TC 1s.0 c_ FLUID - FRCIM - TO 
FLUID - FROM - TO SIZE FROM - TC - - 

. 
TYPE m<kvtwi I I, Jd 
DIAMETER OF PERFORAT~D SECTION q 5/8 ;n. 
PERFORATION TYPE: 

SLOTS'S~ HOLES SCREEN 0 
AVERAGE SIZE OF PERFCRATICNS 6-02 1-0- 

TOTAL PERFORATED AREA q * r  

- \  
PIEZOMETER DESCRIPTION 

RISER PROTECTIVE PIPE LENGTH 5 .  OR * 

PROTECTIVE PIPE 0.0. 4 sla (0. 
OTHER PROTECTlOh ICX kcAq O f l r 3  

Y I ( 1 ,  l o c  1( (1 
0 

RISER PIPE MATERIAL 

RISER PIPE DIAMETERS: 
0.0. in. 1.0.  2.0 I n. 

LENGTH Of- PIPE SECTIONS - -  
JOINING METHOO c/tL& bhCK1 _. . c 1 ,porn-) 

I f-fL4) GcrDe 
J- 

J 

BENTONITE 

SAND 

PIEZOMETER TIP 
BOTTOM OF @OREHOLE 

G W L  AFTEi? INSTALLATION -' 

WAS THE PIEZOMETER FLUSHEO AFTER INSTALLATION? YES 
WAS A SENSITIVITY TEST PE9FORMEO ON THE PIEZOMETER? Y E S O  NO 
REMARKS /J* hA fk rlncj ?m'?. 135-13-0 & 



UHJ PACX: m Fr. 

/ I  I EOTTOU ff CEYEHT: /3 

toe ff -EM: 3 n 

,. 
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DRILLING METHOD 7.0 IJ-,"~z P , ~ Q ~ c  
J OR I L L I N G F LU I DU SLUSE3.: 

FLUID ; Y A  fR@M - TO - 
FLUID FROM - TO 

A 

v 
PI E 2  0 METER IN STALLAT1 0 N SHEET -3-... - - - -  

, 
TYPE C'F BIT 3.0 & / I ,  .J A,, - 

W 

-CASING-S lZE-(S)-US€3 : 
SIZE h~ FR@M - TC - 

TC - SIZE N P  FiZOM - 

' TYPE ~ 1 4  
DIAMETER OF PERFORATED SECTION /uA 
PERFORATION TYPE: 

RISER PIPE MATERIAL 
RISER PIPE DIAMETERS: 

0.0. h'n -1.0. \ *A  
I SLOTS a HOLES [zl SCREEN 0 I LENGTH OF PIPE SECTIONS 3.A 1 

AVERAGE SIZE OF FESFCRATICNS <.!A 
TOTAL PERFORATED AREA N14 

JOINING METHOD i;A 

RISER PROTECTIVE PIPE LENGTH UP 
PROTECTIVE PIPE O.D. < A  

OTHER PROTECTIOh hG+ 

I 
01 s TANCE AaovE / m o w  E LEVAT ION 

G8OUND SURFACE (~r) 0 ITEM 

TOP OF ZlSEA PIPE uA 
GilOUND SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE N 1 
BOREHOLE FILL MATERIALS zCemw '+OF7 

/*OK70 
1.0 F7- 20.0 FY 

VClC loJ  GaOUT s&tJRw+ TOP &A,,=J~~ h ,  B@TTOV &,+ TCP BOTTOM 
BENT0 N I T E .TOP NA aOTTOM ~4 *TOP BOTTOM 
SAND TOP N P  BOTTOM #p  TOP 2CTT,7M 

GilAVEL TOP tJ A BOTTOM & TOP BOTTOM 

PERFORATE2 SECTION TOP hi4 BOTTOM d.9 TOP BOTTOM 

- 

PIEZOMETER TIP $1 p 
BOTTOM OF BOREilOLE $0.0 FFT 

GWL AFTE3 INSTALLATION iJA 



INSTMlATION OUcRALl 
MONCTORING WELL NO. 

L 
I r-- 
-I I CONQcm PAD 

SAM PAP<: 
NA fr. 

TOP ff 
N.0 n 

n TW ff UM PACK: 

TASK: L a  3*7 =-/- . c .G& 

000066 
. .  . 

. .  , r. .: . 
1 ., 2 .d 

.- 
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RISER PROTECTIVE PIPE LENGTH 5.Ott. 
PROTECTIVE PIPE 0.0. 4 519 in. 

RVFS 

OTHER PROTECTlOh b wed roclr;x, co w_r 
LuIIyId~cxk il 

PROJECT NAME knn i 
PIEZOMETER INSTAL~A-TlaN .__z SHEET 

BOREHOLE DRILL1 NG 
DRILLING METHOO 

DRILLING FLUID (SI USED: NIQ 
FLUID - FROM 

PIEZOMETER DESCRIPTION 

TYPE f \*\\ 

PERFORATlClN TYPE: 

AVERAGE SIZE OF PEFZFCRATICNS fi - 0 2 t'n 
TOTAL PERFORATED AREA 4.2 R. 

DIAMETER OF PERFORATED  SECTION^.^ in 1.3. 

S L O T S ~  HOLES 0 SCREEN 0 

PROTECTION SYSTEM 

~~~ 

RISER PIPE MATERIAL &( 
RISER PIPE DIAMETERS: 

0.0. 2%l\b in. - 1.0. 2.0 \a. 
LENGTH OF PIPE SECTIONS ax, 4 I g !  g;o R- . 

BENTO N I T  E 

SAND 

c 
PERFORATED SECTION TOP 5.43 I BOTTOM 10 3.; TOP 
PIEZOMETER TIP ION -5 
BOTTOM OF BOREHOLE \ 

W A S  THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES I-J NO a 
REMARKS d ' l  7m 7 - b  - Fe - 
WAS A SENSITIVITY TEST PERFORMED .ON THE PIEZOMETER 7 Y E S O  NO m. - 
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-- 

I ,  





FERNALD 
RUFS 

.I : 

000071 



001: - 

NQ. . .- 

SA '. 
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REMARUS 
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TC - SIZE NA F W M  - 
SIZE L I ~  FROM - 

FLU10 \A FRCM - TO - 
TO - FLU10 % : p c  FROM TC Y 

6 

~~ 

PIEZOMETE2 NO. VG DATE OF INSTALLATION ,(I A 

BOREHOLE DRILLING 

c 

TYPE PJ A RISER PIPE MATERIAL h , 4  

PERFORATION TYPE: 0.0. U A  1.0. d P  

AVERAGE SIZE OF PE9FCRATICNS A d  JOINING METHOD rvpr  
TOTAL PE2FORATED AREA h, .4 

DlAMETEii OF PERFOEATED SECTION NA RISER PIPE DIAMETERS: 

SLOTS hfl HOLES SCREEN 0 LENGTH OF PIPE SECTIONS LIP 

L 

RISER PROTECTIVE PIPE LENGTH A/# OTHER PROTECTlOh h& 
PROTECTIVE PIPE 0.0. 

DISTANCE AaOVE /BELOW 
G2OUND SU4FACE (17) ITEM E LEVATI ON 

0 I 
GROUND SilRFACE 

BOTTOM OF PROTECTIVE PIPE - -  
BOREHOLE F i L & S E ? A L f :  , 

vo/d GROUT/- 
BENTONIT E 
SAND 

G2AVEt 

7 

0.0 
N 4  

PERFORATE3 SECTION 

TOP $lA 
TOP ~4 
TOP L ~ P C  

~~~ 

I BOTTOM U,G TOP SCr-ZM 

BOTTOM TOP BOTTOM 

BOTTOM 7\10 TOP BOTTOM i 
PlEZOMETE3 TIP 
BOTTOM OF 30REilOLE 

G W L  AFTE.? INSTALLATION 

I MA I 

m.0 F-r I 
hlA  
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VISUAL CUSSiFlCATlON OF SOIL 

PROJECTNUMBER: dol 3 7-1 PROJECT NAME: t r c ~  u A c  b R 2 / CK- 

I 3 - l  COORDINATES: BORING NUMBER: 

E LEVATION: GWL: 0.- OATESTARTEO: 7 17 84 E N G I N E E A / C E O C f f i i f T :  

0 
5 
b 

, .  I 

-'w 

3.25 



RUFS 

7.5B 

I4 -9 

-1 

. .  

ELEVATION: 
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PERFORATION TYPE: 

SLOTS 5 HOLES SCREEN a 
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CASING SIZE (SI USE3: 
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GROUND SURFACE 
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BOTTOM OF PROTECTIVE PIPE 

r 
- <  TYPE n - r- - -  > ,, ,? ,,,.,-Tv / RISER PIPE MATERIAL ~ c P P A - L ' ~ - -  4, I 

DIAMETE3 OF PERFORATE9 SECTION '!.<-I RISER PIPE DIAMETERS: 
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BOTTOM 7 0  o i 7  

PIEZOMETER INSTALLATION SHEET 

TCP BOTTOM 

'TOP BOTTOM 

PROJECT NAME F r" 2~ ,I, I F S  FIELD ENG./GEC. 2 Xku,.-,, - \ c I  DATE 7 / 2 5  IC5 
PRCJECT NC. c,cz .*: c 7 CHECKED BY C)&T E 
BORING NO. i 2 9 L  ' 
PIEZOMETER NO. c DATE OF INSTALLATION LikC ?% L:\ 7f 2% 39 

BOTTOM b/,q 

SOTTOM 

BOTTOM N/a  

BOREHOLE DRILLING 

TOP BOTTgM 

TOP BOTTOM 

TOP BOTTOM 

DRILLING METHOO -4  

DR I L LI N.G-ELU I O-(S)-USED : > _- 
FLUID bb\c FROM TO - 
FLUID hZb\f FROM IC ,  "\& TO - 

PIEZOMETER DESCRIPTION 

TYPE OF BIT AL4 I ,  c d 1 

TYPE \LONG 

DIAMETER OF PERFORATED SECTION jJ /A 
PERFORATION TYPE: 

SLOTS 0 HOLES SCREEN 

AVERAGE SIZE OF PERFCRATICNS e/A 
TOTAL PERFORATED AREA h; lA  

RISER PIPE MATERIAL N / A  
RISER PIPE DIAMETERS: 

0. D. U / A  - I .  D. C / A  
LENGTH OF PIPE SECTIONS (J(A 
JOINING METHOD 6u / A  

ITEM 

TOP OF RISER PIPE 

I GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 
CC-rrtc-mT 

-E & \ ~ \ h y  q t o A T  

SAND 

GRAVEL 

I PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

I GWL AFTER INSTALLATION 

DISTANCE ABOVE /BELOW E L E VAT I 0 N 
GROUND SURFACE ( ) 0 

0.0 I I 
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TOP o,@c 
TOP I 6 CT. 
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PIEZOMETER INSTALLATION SHEET 
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PROJECT NAME FIELD ENG./GEO. DATE 
PRCJCCT NC. CHECKED BY DATE 
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TCP BOTTOM 

.TOP BOTTOM 
- 

PIEZOMETER NO. DATE OF INSTALLATION 

TOP 

TOP 

BOREHOLE DRILLING 

BOTTOM TOP BOTTOM 

BOTTOM TOP BOTTOM 

- DRILLING METHOD I TYPE OF BIT 1 
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FLUID FROM TO I -CAS1 NG-S IZE-(S)-I;ISED-: --I--- 
TC I SIZE FR@M 

I I TC FLUID FROM TO SIZE FROM I 
PIEZOMETER DESCRIPTION 

TYPE 

DIAMETER OF PERFORATED SECTION 

PERFORATION TYPE: 

SLOTS 0 HOLES SCREEN 

AVERAGE SIZE OF PERFCRATIONS 
TOTAL PERFORATED AREA 

RISER PIPE MATERIAL 

RISER PIPE DIAMETERS: 

0. D. - 1 .  D. 
LENGTH OF PIPE SECTIONS 

JOINING METHOD 
, 

E TOP OF RISER PIPE 

I GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 
GROUTISLURRY 

BENTON I T E 

SAND 

GRAVEL 

1 PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

I GWL AFTER INSTALLATION 

0.0 I 

I I BOTTOM I TOP I BOTTOM TOP 

YES - N O 0  
- 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  No 0. 
REMARKS rl a 
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TYPE h ; h r  am\ Ilk! I RISER PIPE MATERIAL % n u ~ s  Lk) wc 
DIAMETER OF PERFOFidTED SECTION 2.0 I\-. RISER PIPE DIAMETERS: 

3 4 4 5 5 4 9  :... . . = 

PERFORATION TYPE: 

AVERAGE SIZE OF FE3FCRATICNS6.oa in. 
TOTAL PE~FORATED aREa 

SLOTS HOLES 0 SCREEN 

fi .o F t  . 

PIEZOMETER I NSTALLATI 0 N SHEET 

0.0. a ' 4 L - m  - 1 .  0. 5.0 h 
LENGTH OF PIPE SECTiONS 

JOINING METHOD ~ I u ? ~ % ~ c  
9.0 Fr 

d 
J 

N .  

PIEZOMETE.? NC. I%\ DATE CF INSTALLATION 7((q 1 
BOREHOLE DRILLING 

A 

OTHE3 PROTECTIOh I ~ ~ K A  Q Q n  RISER PROTECTIVE PIPE LENGTH 2.2 !? + 

PROTECTIVE P!PE 0.9. 93fA ;n I 
J 

BOTTOM OF P F70T ECTIVE PIP C, 

BOREHOLE F I L L  MATEZIALS 

1 I 

I 0.0 GRCUNC Si 'RFXE 

3.8 
:h'mr*- 0.0 I. D 

G ~ O U T  / SLURRY 

BENTON I TE 

SANB 

GRAVEL 

PE3FORATE3 SECTION 

PIEZOMETE3 TIP 
BOTTOM OF 3CRE3OLE 

_- SOTTCM 

TC7 1.0 30TTCM 5.5 .TOF SOT TO kl 

TCP 5.5 SOTTOM 12.0 TOP SOTT2.M 
3CTTOM - TOP EOTTCM TCP - 

TCP 6.S SOTTOM 1l.L TOP BOTTOM 

TOP Oane SOTTOM m c  TCP 
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YES NO El 
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CLEAR 
SIEVE 

OPENINGS 
I l l l  
1 1 1 1  !" I-t/2"3fi* 318" R4 #to 

I 

- COARS€-Gi?AINE3 SOILS FlNE-GiZAINED/HIGHLY ORGANIC SOILS 

I I I 

I 1 

I I 

.. . I . 
\.. 

0003.25 



FtRNALD 
RVFS 

d 
C 
0 -5- 
m 

1 



. .: 
. .  

. . . .  

IT.. , 'Olt..:. 3. 

U S C S C'JSflFICATJON FOR SOILS 

COARSE-G3AINE9 SOILS 
I 1 

t I 

I .  





5 5 4 9  
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-I 

CASING SIZE (SI USE3 : 
J DRILLING FLUID (SI USE9: 

FLUID ~4 FROM - TO - SIZE p j 4  FR@M - T,^ - 
FLUID t.14 FROM - TO SlZEJJfi  F3OM - TC - 

FERNALD 
RVFS 

TYPE \L '& 
DIAMETER OF PERFORATED SECTION 

PERFORATION TYPE: 
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SLOTS 0 HOLES SCREEN 

AVERAGE SIZE OF PE3FCRCTICNS 
TOTAL PERFORATED AREA r l IA  

P 3 -. - 9 .r  Wt ie  r.9 FAX . 

PIEZOMETER INSTALLATION SHEET - 7 / 3 ) / i  9 

RISER PIPE MATERIkL f 4 l J  

RISER PIPE DIAMETESS. 
'L / !" ; '- 0.0. *\, - I .  D.  

LENGTH OF PIPE SECTIONS I/,/ r 
JOINING METHOD I S ,  1st 

RISER PROTECTIVE PIPE LENGTH X I 4  
PROTECTIVE PIPE 0.0. tiJ I c4 

ITEM 

TOP OF ,?IS€? ?lPE 

!'J ; + 
OTHER PROTECTlOh 

G2OUND SURFACE 

DISTANCE AecvE m x o w  
GROUND SUSFACE (w) 

0.0 
w / A  

BOTTOM OF PROTECTIVE PIPE 
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BOREHOLE FILL MATERIALS: 
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PIEZOM'ETER TIP 
BOTTOM OF BOREHOLE 

BClTTOU 1.0 FT. 
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ECTTOM I 
.TC= 5.2 T TO hl -7 
TC? TOP e.o CY. 

BOTTOM ,vJA 1 TCP 1 ECTT,?h! 

30TTCM ~ , 4  TC P E 0 T TOM 

h \ A  

BOTTOM h i l t 4  TCP 9 OT TO bl ! 
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S I E V E  

OPENINGS 
I l l 1  
I I  

I 
GRAIN SIZE IN MY 

FlNE-GRAINEWHIGHLY ORGANIC SOILS 

SILTS 
AN0 CLAYS 

&RCATCR nul SO1 
uauio L I M I T  

HIGHLY 
ORGANIC 

S a L S  



FERNALD 
RVFS 

5 .w. 3 .., 

--- 
A € M A R  US 



V U l Y S C F T  1 LESS %an 0.25 1 
SOFT 1 0.23 T O O . 5 0  

MEONMSTIFF I 0.50 TO 1.0 
1.0 TO 23 

2.0 TO 40 
YORE THAN 4.0 

. , '\. 
n' 
. .. . 

,. .: 
. .  

. -  

. -.-- 

I CLEAR 
SIEVE I OPENINGS 

"' STANOARO PENETRATION RESISTANCE IS W E  NUMBEff OF 

BLOWS REQUIRE0 70 DRIVE A 24NW QD. SPLIT BARREL 

SAMPLER 12 INCHES USING A 1 W U N D  M M E R  FALLING 

f R E E L Y  THROUGH 30 I N U I E t  THE S l L Y n E R  IS O R I V E N  18 

INCHES A N 0  THE NUMBER OF BLOWS RECOROEO FOR EACH 

&4NcI . (  INTERVAL T M O  SUMMATION OC TBE PIWAL lW0 

INTERVALS IS THE SIANOARO PENETRATION RESISTANCE. 

U S STJNOARO 
SIEVE 

NUMBERS ' 

'V . .  , , -I... . , 9 .  ? Q ". . , I , , , , ? a- 

COARSE-GRAINED SOILS 



u m u n o N  ME 
FERNALD RVFS 

UM PA=: - fr. . . .- . . -. 

. .  - -- 
4THER: 

TCP ff 

... 



FERNALD 
RVFS 

-OR ILL I NG-M 
~ - - . _ . - -  

DRILLING FLUID (s) USED: 

FLUID L,,.L FR@M ._ TO - 
FLUID FROM -. TO - 

PIEZOMETER' INSTALLATION SHEET 

~ r ~ i -  T-Y-PE+F-BIT-+ 2 .) I:\-; ~. ._;_.. . .. ,: .--..\ ,\- -. - 
CASING SIZE (SI - USED: 

L% 
SIZE q = j  ~- FROM L: TC i, 

SIZE :-.'I.\ FROM -- TC -. 

DISTANCE AaOVE /BELOW 
GROUND SURFACE (F: ) ITEM 

'? - TOP OF RISE9 PIPE c i  

E L E VAT i C N 
0 

~ ~~ ~ 

GROUND SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE -2e 

~ ~~ 

BOREHOLE F I L L  .MATERIALS : 1 7 
BEN TON I T E 

'. SAND cia--&; 

GRAVEL M ' A  

PERFORATED SECTION 

PIEZOMETER TIP 

TOP 

TOP 1 4 . t .  

BOTTOM 

.TOP BCTTOM 

I I I . .  
BOTTOM OF BOREHOLE 



TEST EQUIPMENT LIST 

TEST . 

EQUIPMENT 
NUMBER EQUIPMENT NAME 

NOTE 
THIS LIST SHALL BE COMPLETED FOR ALL T E S T S ,  
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. 

000137 
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VISUAL CLASSlFICATION OF SOILS 

c :- 
c 2  

- 
I 

D U C R l P t l O c r  I REMARUS 



. .  
... 

u. s. STINOARO 
SIEVE I OPEN INGS I NUMBERS. 

CLEPR 
SIEVE 

COARSE-GRAINED SOILS FINE-G~AINED/HIGHLY ORGANIC SOILS 
I I%$ :ius I __- 

CLEAtU G2AVEL.S 1 - - - -  - -- 

I I L I V U  OR 10 P I M U )  

I I I 

000139 
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5 3 4 9  

R . A  

R €MA R XS 

000140 

.. . , , . :.. ' . ... .. . e:.:. 



. .: 
. .  

VERYSCFT I LESS rwAno.23 

0.23 Ta0.:0 
MECWMSflFf 1 

STIFF 1.0 r;) 23 
V € R Y r n F F  I 2.u n .ra 

I HARD I MORE TWU 4.0 I 

U S S f W O b A O  
SIEVE I OPENINGS I NUMBERS ' 

CLEAR 
SIEVE 

- COARSE-G3AlNE3 SOILS FlNE-GiZAINED/HIGHLY ORGANIC SOILS 

GM 

080141 
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VISUAL CUSSIFICATIO 

I 



. .: 
. .  

. . ... 

I -0 I mORE T W u  4.0 I 

U. 5. STANOARO 
SIEVE I OPr,N IN CS I CLEAR 

SIEVE 
NUMBERS . 

t I 

I I 

I * 

000143 
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!:, ,' '- 

I 

J C€Q 

a- 

- 
- 

$ 2  8 '  
t u -  a - 
G 

6 

6 
- 
G 

G 

G 

G 

G 

G 

6 - 

DESCRIPTION 

h A 

A n  

P .A 

A .A 



. .  
. . .  

I LOOSE \ s -IO 
I MEDIUM OENSE I 11-30 

('I STANOARO PENETRATION RESISlANCE IS W E  NUH8ER O F  

8LOWS REQUIRED TO ORlVE A Z-INCH 0.0. SPLIT BARREL 

SAMPLER 12 lNCnES USING A l&UNO HAMMER FALLING 

FREELY THROUGH 30 INCHES. THE W L E R  19 ORlVEIY 18 

INCHES AND THE NUMBER aP BLOWS RECORDED FOR EACH 

b(W I N T E R V A L  THE SUMMATION OP THE FINAL W O  

INTERVALS IS THE STANDARO PENETRATION R E S I n A N C E .  

U. S STANOARO 
SIEVE I OPENINGS I NUMBERS. 

C L E A R  
SIEVE 

COARSE-GRAINED SOILS FINE-GRAINED/HIGHLY ORGANIC SOILS 
ImRGAmlC flus 

ngoS FCZU.  

OR C L A T I P  S I C S  
W I N  SLIGHT 9 A S T I U t Y  

lNORGu(IC C A Y  s 
OF Low To ualuw P,ASr:C'n, 

SLn - . A m  

w VERY *I*E was .  

SILTS 
AND CLAYS GaAVEI- I  C A Y S .  

f r r r o * p r t  

[LESS r u m  mi LEY( CLAYS 

LlCUlO LIMIT cL 
r 

000145 , 
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000146 



-4 
. .; 

. .: 

. . . .  

c -  
! 

'y?. , , 9.. .  , 9 .  

U 5 C 5 C ~ l F I C l t f O N  FOR SOILS 

COARS€-G3AINE9 SOILS 
I I 

I 

I t  

I 
I 

I I 
1 I 

I 



FERNALD 
Rl/FS 

VISUAL CLASSIFICATION OF SOILS 

I! I - .  



. .: 
. .  

. . ... 

0.25 :00.:0 

2.0 3 40 
MORE 7HaU 4.0 

U S STANOARO 
SIEVE 

NUMBERS ' 

CLEAR 
SIEVE I OPeWIHCS 

u 3 c 3 CLASSIF IC ATION FOR SOILS 

COARSE- GRAINEI) SOILS FINE-GaAINED/HIGill'iY ORGANIC SOILS 

C L U  GRAVELS 1 - - - 
u r n  on M A k a )  1 I 

. .  . . .  
G.' , , . ' 



5 5 4 9  
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FERNALD 
RVFS 5 5 4 9  

DRILLING METHOD &\\m <.tam Lq<< 

DRILLING FLUID (SILSED: 

PIEZOMETER INSTALLATION SHEET 

TYPE OF BIT - AuqeC 

-C4S I N.G-S.IZE-(S)-USED_: 

TYPE \bok1 c 
DIAMETER OF PERFORATED SECTION V / A  
PERFORATION TYPE: 

SLOTS 0 HOLES [7 SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS 
TOTAL PERFORATED AREA hj{  A 

@ 114 

PIEZOMETER DESC R I  PTlON 

RISER PIPE MATERIAL K w  t 
RISER PIPE DIAMETERS: 

0. D. hJlh - I. D. td I A 
LENGTH OF PIPE SECTIONS AJIA 
JOINING METHOD G I 14 

RISER PROTECTIVE PIPE LENGTH M i l 4  

PROTECTIVE PIPE O.D. h ; / A  

- 
OTHER PROTECTlOh h c  .IC 

GRAVEL 

DISTANCE ABOVE /BELOW 
GROUND SURFACE ( 1 ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 0.0 

BOTTOM OF PROTECTIVE PIPE 

N /  A 

N I A 

1 TOP 

E L E VAT I 0 N 0 

FJ In - ~~ ~ 

PERFORATED SECTION TOP ~3 [p, I BOTTOM g ( R  
PIEZOMETER TIP A \  I A  

I BOTTOM 
~~ 

TOP BOTTOM 

I TOP 

I BOTTOM OF BOREHOLE I 2 t .C  rT. I ,  I 
1 G W L  AFTER INSTALLATION rJ/H I 1 

~~ ~~~ ~~ 

, 



FERNALD 
R W S  

6-5 4 9 

DRILLING ME' 
1 

DESCRIPTION 

-.. . .  

REMARKS 

. -  



- - -- 
SOFT I 0.25 to 0.SO 

MEOLUU STIFF I 030  to 1.0 
STIF? I' i n  m - 9  

t 
.." mu C I  

"' STANOAR0 PCNETRATION RLSSTAMCE 0 THE NUM8lR O F  

l L O m  REQUIRED TO O R N t  A 24NQc Qo. -LIT BARREL 

-PUR 1 1  INCHES VUNG A 14&@OUNO HAMMER PALLING 

FRIEI.7 THROUGH 3Q INCHES. THa -ER IS ORlVEIY la 

INOctf A N 0  THE NUMEER 01 E L O W  ALCOROEO FOR EACH 

INTfRVALS IS THE SIANOAAO PENETRATION APSISTANCL 

uwoc INTERVAL me SUMMATION oc me PIUL m o  

- I  U. S STAE(OAR0 
SIEVE 

NUMBERS 
1 I 

I L *a I 

C L E A R  
SIEVE 

OPEHINCS 

L I  
I l l  

COARSE-GRAINED SOILS 
I 1 1 

I I 

I 1 I 

1 I 

I 

1 I I 



FERNALD 
RI/FS 

p . \: 
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VISUAL CLASSIFICATION OF SOILS 

\h" 

,5" 

OESCRIPTION - 

402-11-86 . L '. 



CoNSISTENCY 

VERY SOFT 

SOFT 

MEDIUM STIFF 

STIFF 

VERY STIFF 

HARD 

DENSITY OF GRANULA~ c m  c 
I 

UNCONFINED COMPRESSIVE 
STRENGTH(T0NS PER SOUARE FOOT) 

LESS THAN0.25 

0.25 TOO.50 

0.50 TO 1.0 
1.0 TO 2.0 
2.0 TO 4.0 

MORE THAN 4.0 

VERY LOOSE 

LOOSE 

MEDIUM DENSE 

DENSE 

VERY DENSE 

0 - 4  

5 -10 

11-30 

31- 50 
OVER 5 0  

CLEAR 
SIEVE 

OPENINGS 

U. S. STANDARD 
SIEVE 

NUMBERS 

SILTY SANDS, 
w i ~ ~  SAhiOS F,NES ,I 1; 1 SAND-SILT MIXTURES 

C-AYEY SANDS. 
SAh(D-C,AY MIXTJRES 

PPPRECIABLE AMOUNT 
OF FINES) 

I 
I 1 
I I 

I ' l l  I 
1 1 1  

FINE- 

G W 
CLEAN GRAVELS 

(LITTLE OR NO FINES) 

GP 

WELL-GRADED GRAVELS 

L ITTLE OR NO FINES 
GRAVEL-SAND MIXTURES: 

POORLY-GRADEDGRAVELS. 
GRAVEL-SAND MIXTURES. 

L ITTLE OR NO FINES 

SILTS 
AND CLAYS 

LlOUlD LIMIT 
f LESS TMAN 50)  

ML 

C L  

SILTS 
AND CLAYS 

LlOUlD LIMIT 
IGREATER THAN 50) 

INORGANIC SILTS 

ROCK FLOUR 

OR CLAYEY SILTS 
WlTM SLIGHT PLASTICITY 

INORGANIC CLAYS 
OF LOW TO MEDIUM PLASTICITY, 

GRAVELLY CLAYS, 
SANDY CLAYS, 
SILTY CLAYS, 
LEAN CLAYS 

AND VERY FINE SANDS, 

SILTY OR C-AYEY FIAE SANDS 

HIGHLY 
ORGANIC 

SOI i S 

GRAVELS 
WITH FINES 

APPRECIABLE AMOUNT 
OF FINES) 

, 

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

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS 

OF LOW PLASTICITY 
OL 1 SILTY GRAVELS, GM GRAVEL- SAND- SILT MIXTURE! 

CLAYEY GRAVELS GC GRAVEL-SAND-CLAY MIXTURE! 

WELL-GRADED SANDS, 
GRAVELLY SANDS 

LITTLE OCI NO FIN& 
sw 

POORLY-GRADEC SANDS, 
GRAVELLY SANDS, 

LITTLE OR NO FINES 
SP 

1 

INORGANIC SILTS. 
MICACEOUS OR DIATOMACEOUS 

FINE SANDY 

INORGANIC CLAYS 
OF MlGH PLASTICITY, 

FAT CLAYS 

ORGANIC CLAYS 

ORGANIC SILTS 

I PEAT. 
H U M U S .  

SWAM0 SOILS 
WITH HIGH ORGANIC CONTENTS PT I 
000155 
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VISUAL CLASSIFICATION OF SOILS 
PROJECT NUMBER: L C Z .  C 3 .  C 7 PROJECT NAME: M QC A\  / F5  ( FnCiuIy TEST i ~q ) 
BORING NUMBER: 132 9 COORDINATES: DATE: 7 / 2 8  1 0 9  
ELEVATION:  GWL: Depth OatelTime DATE STARTED: 7 1 ~ 8  189 
ENG IN  E E R G E O L O G I S T :  :* Depth Date/Time DATE COMPLETED: 7/ .  

DESCRIPTION 

;E I OF 5 

REMARKS 



i,! & E 2 
CONSISTENCY OF COHESIVE SOILS 

DENSITY 

VERY LOOSE 

LOOSE 

MEDIUM DENSE 

DENSE 

VERY DENSE 

STANDA R 0 
PENETRATION 
RE S I STA N C E 11) 

0 - 4  

5 -10 
11-30 

31-50 

OVER 5 0  

CoNSISTENCy 

VERY SOFT 

SOFT 

MEDIUM STIFF 

STIFF 

VERY STIFF 

HARD 

'" STANDARD PENETRATION RESISTANCE IS T H E  NUMBER O F  

BLOWS REOUIRED 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 D R I V E N  18 

INCHES AND THE NUMBER OF BLOWS RECORDED FOR EACH 

6-INCH INTERVAL. THE SUMMATION O F  T H E  FINAL TWO 

. , INTERVALS I S  THE STANDARD PENETRATION RESISTANCE. 

UNCONFINED COMPRESSIVE 
STRENGTH(T0NS PER SOUARE FOOT) 

LESS THAN 0.25 

0.25 100.50 
0.50 To 1.0 

1.0 TO 2.0 

2.0 TO 4.0 

MORE THAN 4.0 ' 

CLEAR 
SIEVE 

OPENINGS 

I I I l l  
I I 

1 I 
I I I I I 

3" 1-1/2"3&' 3/8" #4 #IO x40 #PO0 

U. S. STANDARD 
SIEVE 

NUMBERS 

GRAIN SIZE IN MM 

G.AVL. I >.*e I S I L T  A m 0  C L A V  C O o ~ L t S  
i j r s s t  I S , * l  l:ilAmsf r c O l ; r  a *hf 

U S C S CLASSlFlCATlON FOR SOILS 

GW 
WELL-GRADED GRAVELS 
GRAVEL-SAND MIXTURESI 

LITTLE OR NO FINES-.' 
CLEAN GRAVELS 

(L ITTLE OR NO FINES) 
SILTS 

AND CLCYS 
LlOUlD LIMIT 
(LESS T H A N  5 0 )  

POORLY-GRADED GRAVELS, 
GRAVEL-SAND MIXTURES, 

L ITTLE OR NO FINES 

INORGANIC SILTS 
AND VERY FINE SANDS, 

ROCK FLOUR. 
SILTY OR CLAYEY FINE SANDS 

OR C iAYEY SILTS 
WITH SLIGHT PLASTICITY 

INORGANIC CLAYS 
OF LOW TO MEDIUM PLASTICITY, 

GRAVELLY CLAYS, 
SANDY CLAYS, 
SILTY CLAYS, 
LEAN CLAYS 

ML 

cL 

GM 
GRAVELS 

WITH FINES 
APPRECIABLE AMOUNT 

OF FINES) 

GC 

WELL-GRADED SANDS, 

LITTLE gr, NO FIN& 
GRAVELLY SANDS 

CLEAN SANDS 
(LITTLE OR NO FINES) 

SILTY GRAVELS, 
GRAVEL-SAND- SILT MIXTURES 

CLAYEY GRAVELS 
GRAVEL-SAND-CLAY MIXTURES 

POORLY-GRADED SANDS. 
GRAVELLY SANDS. 

LITTLE OR NO FINES 

SILTS 
AND CLAYS 

LlOUlD LIMIT 
(GREATER THAN SO) 

INORGANIC CLAYS 
OF HIGH PLASTICITY, CH FAT CLAYS 

. . r  e .  

. .I._ 

OF FINES) 

FINE-GRAINEDiHIGHLY ORGANIC SOILS 

CLAYEY SANDS. 
SAND-CLAY MIXTURES 

ORGANIC SILTS 
AND ORGANIC SILTY CLAYS I O L I  OF LOW PLASTICITY 

INORGANIC SILTS. 
MICACEOUS OR DIATOMACEOUS 

F INE SANDY 

ORGANIC CLAYS 

ORGANIC SILTS 
OF MEDIUM TO HIGH PLASTICITY 

~~ 

PEAT. 

SWAMP SOILS 
HUMUS. 

HIGHLY 
ORGANIC 

SOILS W I T H  HIGH ORGANIC C3NTENTI I 
080357 



HacHT FERNALD RVFS 
INSTALlATlON 0IAcRA)rl TOPffPROTECTMwaLcwmNA n 
MONITORING WELL NO. 

13 21 

PAD - 

BEHTONm: 
SEK.h lA  Fr. 

. 

~ o n o u . 0 ~  SCREEN: Na n 
PlEZONmR TIP: N A  F 

9 



FERNALD 
R W S  

c 

p4U4- 
U 

- DRILLING METHOD &l[du/ < -reM AOUFY TYPE OF BIT 
- -DR1 LLI NG FLU IO-(S) -USED 1- -CAS ING-S IZE-(S)-USED :- 

FLUID /V~Q FRCIM - TO - SIZE /r114 FRCIM - TC - 
FLUlD A/& FROM - TO c SIZE /,?A& FROM TC - c 

b 

P4 &&!&d Qp@’ 
- ( - -  

I ---_-_ - 
PI E 2 0  METER I NSTALLATI 0 N SHEET 

PRCJECT NC. Lo2 3- 7 . 1  CHECKED BY N DCITE 7/?/,w - 
PROJECT NAME /ZT/FS F-nylJ FIELD ENG./GEO. T t  =-fir em e$ DATE 7 /[,/Yg 
BORING NO. / S A /  
PIEZOMETER NO. U A  DATE OF INSTALLATION AIA 
BOREHOLE DRILLING 

RISER PROTECTIVE PIPE LENGTH NA 
PROTECTIVE PIPE 0.0. NA. 

OTHER PROTECTlOh N A  

TYPE L\A 

DIAMETER OF PERFORATED SECTION kA 
PERFORATION TYPE: 

SLOTS 0 HOLES SCREEN 0 
AVERAGE SIZE OF PERFCRATICNS AIA 

TOTAL PERFORATED AREA ,Ma, 

RISER PIPE MATERIAL ,(j’ 

RISER PIPE DIAMETERS: 

0.0. #A 1.0. NA 
LENGTH OF PIPE SECTIONS NA 
JOINING METHOD &A 

~ ~~ ~~~ ~ ~ 

PROTECTION SYSTEM 

DISTANCE ABOVE/BELOW 
GROUND SURFACE ( F r )  ITEM 

TOP OF RISER PIPE MA 
GROUND SURFACE 0.0 

~ ~~ 

BOTTOM OF PROTECTIVE PIPE I 

PER FOR AT E 0 SEC T I 0 N TOP UA 
PIEZOMETER TIP NA I , .. - 
BOTTOM OF BOREHOLE I 

E L E VAT I 0 N 
0 

-- TC? BOTTOM 
-TOP BOTTOM 

@OTT@M 

BOTTOM 

BOTTOM 

GWL AFTER INSTALLATION I N A  

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO Ed 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 Y E S O  

mmr drp 

409-11-86 



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. 

000160 
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- -  I 

STIP? I 1.0 ro 2 0  

VERY- 1 2.0 m 40 
n*Ro I YORE: ;WW 4.0 

. .. .: 
. .  

. . .'. 
.- . 

U 5. STJNOARO 
SIEVE I OPENINGS I NUMBERS * 

CLEAR 
SIEVE 

I!. . .. .. 

000162 
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7 

r I  

I 
I 

6 1  
6 1  

813.5 - 
0.3s 

REMARKS 



: .: 
. .  

. . .'. 

. -  

- I  U S STANOAR0 
SIEVE 

NUHERS 
I I 

L I I 
r40 +200 

I CLEAR 
SIEVE 

0 P e a  IN CS 
1 1 1  

ae. . . . . , , , ? 4 . Q y p .  , , , , . .  . 

COARSE-G8AINED SOILS FINE-GSAINEWHIGHLY ORGANIC SOIL. 

./ 
0 

I I 

000964 
. -  
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3h31S I MY333 I -  ovvorms s n 
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3h31S . .  
:. : 
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n c  
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VISUAL CLASSIFlCATION OF SOILS 
IOJECT NUMBER: 3 7 . PROJECT NAME: CErZ ~ a *  b ;7i / Gqa 

IRING NUMBER: 1 3 2  COOROINATES: DATE. 7/13 137 
.EVATtON: CWL: both Oatdfime DATE STAATED: 711 q jyq 

a u  
DATE COMPLETED: JCINEEAIGEOLOCIST: L . 4 08pth Oatrflimr 

- - 
m -  .- 

I 2  

I 4  

C METWOOS: 
1 

L 
L 

a - 

SM *.. .I- 

REMARUS 
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VISUAL CLASSIFICATION OF SOILS 

ORILLINC METWOOS: 

I Ira%\ I 

t {$!!!I 32 

c 
(0 

b 



I 

i 
I 
I 
I 
I 

I 
1 

- 

3 ~ !? 

\3 

V - 

3 

13 

L. h 5  
000172 



.. 
.:' t 

: - .  
.. .: . 
' .. 
. .  

. .' 

. .. 

.. .. . 

TYPE 4'/4 

PERFORATION TYPE: Yk 

AVERAGE SIZE O f  PERFCRATICNS N h  
TOTAL PERFORATED AREA M/A 

DIAMETER OF PERFORATED SECTION N b  

SLOTS [3 HOLES [7 SCREEN 0 

FLU10 NIP F3@M TO ,~/k SIZE vb FWM TC ,y$ 
IV? ,yf F L U l O F F 3 C M  T O T  SIZE M/4 F3OM TC # 4  

PIEZOMETER DESCRIPTION 

RISER PIPE MATERIAL N/A 
RISER PIPE DIAMETERS: " . .  

0.0. - 1.0. W / 4  
LENGTH OF PIPE SECTIONS 

JOINING METHOO NA 
A 

N/A PROTECTIVE PIPE 0.0. 
I 

DISTANCE ABOVE /BELOW 
GROUND SURFACE (Cc) ITEM 

h 4  TOP OF i.ZISE3 ?iPE 

0.0 c+ GiZCUNO SURFACE 

BOTTOM OF PROTECTIVE PIPE /Y/4 
BOREHOLE FILL MATERIALS: Ccmcdt  o . o k  / . o k  

G ~ O U T  / SLURR Y TOP / . a  J+ B@TTOMao.oLSb 

BENTON I T  E TOP /A eOTTCM Yl4 

SANO TOP &/A BOTTOM VIA 

GRAVEL TOP M/A BOTTOM &/A 

PE9FORlTEO SECTION TOP l y /p  BOTTOMY/4 
PIEZOMETE4 TIP YA 
8OTTOM OF SOREilOLE a.0 qt 
GWL AFTE8 INSTALLATION Of4 - A  &rarrrdhab GX6rJ)c/d 

E LEVATION 
(k 1 

Y /A 

N /+ 
c+ 

.- TCP 8OTTOM 

-TO? N /a SOTTOM v / !  
TOP ~ / p  eOTTCM ~ [ f i  

TOP N / ~  BOTTOM y /4  

TOP N / P  BOTTOM ~ / a  
Y/a 

#/a 
q+ 



. .  

c 

... 
. .'. .... 
.: . ... 

. .  

. .. .. 
. .  .. 
.. . 
... . 
' 2  

.. . 

... 

TEST EQUIPMENT LlST 

TEST 

r 
EQUIPMENT 

NUMBER EQUIPMENT NAME 

NOTE : - 
THIS LlST SHALL BE COMPLETED FOR A L L  TESTS, 
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
8E LISTED. 000174 

:. . 

.. .. 
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RIMARUS 
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6 5 4 9  

. .: . - .  
... 

SOFT 1 0.25 TO0.SO 
mEgatusNc( 0.50 to LO I -  

STIF? t 1.0 to 20 
V g R Y r n  I 2.0 To 40 I 
I 

. - 
W O  I YORE TWAN 4.6 I 

COARS€-GRAINED SOLS 
1 1 

000176 
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.. .: 
. .  

. . ... 

. -  

. , . .  
1 .. 

T... . , T... , 9 .  0 .  
, Q o D  0,lDe 

aa 

COARSE-GRAINED SOILS 
I I 

I 1 I 

I 1 

000179 
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VISUAL CLASSIFICA 



.. .: 
. .  

. . . .  

. -  

1 UNCCNFINE2 CZXPSESSIVE 
CZHSISTEqCY STREP(C7H(XNS PCq SQUARE xm 

Vl%YScFT I LESS 0.25 
SOFT I 0.25 700.:0 

MEDIUMSTIFF 1 0.50 To 1.0 

vERrmFF I 2.0 To 4 0  

CLEAR U 5. STANOARO 
SlEVE SIEVE 

OPENINGS NUMBERS . 
L I I I I l l  

1 1  

COARSE-GRAINED SOILS 
' I  I 

I I 
I 1 I 

I 1 

I 1 

I I I 
1 I 

000182 
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RI/FS 

5- 

5 

G 

3 

I-- - - .. 

AEMA A US 



STIFF 1.0 To 20  

MAR0 1 MORE TWAN 4.0 
V€RY STIFF I 2.0 TO 40 

. -  
. .  . *. , 

"' fTANOARO PENETRAllON RESISTANCE IS THE NUY8ER OF 
BLOWS REQUIRED TO O R N E  A 2-1NQ.c 0.0. SPLIT B A R R E L  

SAMPLER 1 1  INCHES USING A l lOOOUNO HAMMER CALLING 

FREELY THROUGH 30 INO(ES TME W L I A  IS ORIVEIY 18 

INOlEJ AN0 'TWE NUMBER Of  BLOWS RECORDED FOR EA- 

Uucn I N I E R V A L  T H O  W T l O N  OF nCE FINAL TWO 

INTERVILS IS THE ST*NOARO PLNETRATIOW RESISTANCE, 

.. . 
., . i- 

ORGANIC SOILS 

000184 



FERNALD 
RVFS 

I 
I 
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REMARUS 



. .  
. .  

U S C S  CLA~SIF~CATION ron SOILS 

COARSE-GRAINED SOILS 
I i 1 

000186 

FIN E- GR AINEWHIGHLY ORGANIC S 0 I La 
I 1 I 

I I I 
I 

. .  . . .  



FERNALD 

- - 
DRILLING FLUID (SI USED: - 

RVFS 

- 
CASING SIZE (SI USE.3: 

t L-G3 

PI EZO METER I NSTALLATI 0 N SHEET 

FLUID 1y.a FR@M - TO - 
c 

FLUID k,& FROM -- TO 

55 4.9 

SIZE tqg FRC'M - TC -. 

TC SIZE u& FROM - 

- -  CATE -,.-> !79 - PROJECT NAME f-bA f"- L-1 '  FS FIELD ENG./GEO. , ' - - ; l ~  - 
PRCJECT NC. L;isrl- 7 ,  S !  CHECKED B Y  OAT E 

PIEZOMETER NO. DATE CF INSTALLATION 1 . 1  1 

BOREHOLE DRILLING 

SORING NO. .-.4_c! 7 

TYPE 

DIAMETER OF PERFORATED SECTION r.rA 

PERFORATlClN TYPE: 

SLOTS HOLES 0 SCREEN 0 
AVERAGE SIZE OF PERFCRATICNS I. 

TOTAL PERFORATED AREA N C  

RISER PIPE MATERIAL . 
RISER PIPE DIAMETERS: 

0. D. Id p: - I. 0. iJ4 
LENGTH OF PIPE SECTIONS L , f q  
JOINING METHOD 144 

ITEM 

TOP OF RISES PIPE 

GROUND SURFACE 

BOTTOM OF PQOTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 
rn\ed- 

- l r i ~ + i i 0 U T ~ S U & W  J 

GENTONITE 

SAN 0 
GRAVEL 

PERFORATE3 SECTION 

PIEZOMETER TIP 
BOTTOM OF EOREi-iOLE 

GWL AFTER INSTALLATION 
_ _  - _  - _ -  

DISTANCE AaOVE /BELOW E t  EVATI 2 N 
GROUNC SUSFACE (F-) 0 

NA 
0.0 

/ua 
&J-ro,-\ 1.c c p  

Top I 0 e@TTOU ac TCO SOTTOM - 
TOP tJ4 aOTTOM rJ:: TCF 80 T TO 111 

TOP ,QQ BOTTOM I #,$ TOP ?C T T@ h.1 

TOP /*:+ SOTTOM d d  TOP EOTTOM 

TOP r\lA BOTTOM / , I& TOP 3OTTOM 

id4 
30,o 
N# 

- -- - - _ - -  

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH h 3  I OTHER PROTECTlOh 'd.Q 1 
PROTECTIVE PlPE 0.0. EJ A I 1 



TEST EQUIPMENT LIST 

TEST 

r ~ ~ ~~ 

EQUIPMENT 
NUMBER EQUIPMENT NAME 

-. 

c 

NOTE. 
THIS LIST SilALL e'€ COMPLETED FOR ALL TESTS,  
ONLY EQUIPMENT SUeJECT TO CALIBRATION NEED 
BE LISTED. 

. . . <  , . .  
, :; . ,. ; ' : 
~ ..* .._ , 
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INSTKUTlON DIAGRAM 
UONITORINC W U  NO. 

; -~ c, 7 
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VISUAL CUSSIF~CATION OF so& 

CI. 0 

3.5 

4. SI 

4.5 
3.0 

-0 

L! .5+ 

3.5 

3. b 

*: : 



FERNALD 
RUFS 

I I.-- .- 



$TI?? I 1.0 To 20 

MAR0 I MOR€ THAN 4.0 
V E R Y S f v t  I 2.0 TU 4.0 

:.: . 
. .  

. ... 
&I. J. STANOARO 

S l € V f  
NUMBERS 

I I 
I 

440 c200 

CLEAR 
SIEVE 

OPENINGS 

-I... . . . T . . .  , Q am MD In a a 0  

COARSE-GRAlNEO SOILS FIN E- GRAINEO/HIGHLY ORGANIC SOILS 

SANDS 
WITH FINES 

rUMUVrLr -1 . O C C I N U J  

I 

5 I U S  
AN0 CLAYS 

LICWO LIMIT 

HlCnLY 
ORGANIC 

SOILS 



FEaNALD 
RVFS 

RISER PROTECTIVE PIPE LENGTH AM 
PROTECTIVE PIPE 0.0. ,r/A 

. I  

PI E20 METER I NSTALLATI 0 N SH EET 

PRCJECT NC. 3.7 CHECKED BY u/r DLTE 7 1  < oi#? 
BORING NO. /29Y 
PIEZOMETER NO. f i A  DATE OF INSTALLATION #Up 

PROJECTNAME )=/+I&. FIELD ENG./GEO. PGpf& 

OTHER PROTECTlOh h/A 

BOREHOLE DRILLING 1 DRILLING METHOD $ ) A  H;:L . A : z  
O R 1  LLI NG-ELUID-( SI-USE-3: J 

FLUID &A FR@M 
_c FLU10 A1.4 FROM 

PIEZOMETER DESCRIPTION 

TYPE UA 
DIAMETER OF PERFORATED SECTION IJ4 
PERFORATI@N TYPE: 

AVERAGE SIZE OF PERFCRATICNS /qA 
TOTAL PERFORATED AREA FJA 

SLOTS 0 HOLES [7 SCREEN 0 

PROTECTION SYSTEM 

-CASING3 IZE-(S)-USED : 
SIZE AIA FRCIM 
SIZE FROM - TC - 

RISER PIPE MATERIAL H A  
RISER PIPE DIAMETERS: 

0.0. /JA -1.0. 
LENGTH OF PIPE SECTIONS x l f i  

JOINING METHOD Y A  

ITEM 

TOP OF RISE2 PIPE 

I GROUND SURFACE 

I BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 
CcMr?f ly  

.Vbld.f9 GROUT / St tHW' f  

BENTON I T E 
SAN 0 
GRAVEL 

I GWL-AFTES INSTALLATION 

DISTANCE AaOVE /BELOW I GROUNO SURFACE ( ~ 7 - 1  t 1  I EL E VAT10 N 

t J f 3  
0.0 
N 4 

TOP ,;o 
TOP - p . / ~  

8'VTOM a , o  TCP BOTTOM 

aOTTOM - BOTTOM 

~~ 

TOP ,,,..A I BOTTOM k j p  I TOP 1 BOTTOM I 

I I 
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TEST EQUIFMENT LIST 

TEST 

EQUIPMENT NAME 
EQUIPMENT 

NUMBER 

NOTE : 
T H I S  L I S T  SHALL 
ONLY €QUI PM ENT 
B E  LISTED.  

BE COMPLETED FOR A L L  
SUeJECT TO CALIBRATION 

TESTS, 
NEED 

, 3 . '  
I .  . ,  

i . '  

000194' 
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ICINOERICEOLffiISl 
~ 

IILLING METHOOS: I pa 

A €MA A IC t 
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.vu n r 

FERNALD 
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VISUAL CLASSIFICATION OF SOILS 
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FERNALD 
RVFS 

- 

PI E20 METER 1 N STALLATI ON SHEET 

J' 
(h  &fc [ Q&n [L ,I - DRILLING METHOO 

OR I L L I N G FLU I-DA S 1-U S E L '  
TYPE @F 811 

___- -CAS I NG-S IZE-(S)- __ 

/ FLUID 7 FR@M %TO - SIZE - FR@M - TC 
FLUID 

- - 
FROM TO SIZE FROM - TC - - d 

r 

CI: 

TYPE mn;kic,m [lpl, \ 
DIAMETER OF PERFORA~ED SECTION 2.0 LO. 

AVERAGE SIZE OF PERFCRATICNS m a  

PERFORATION TYPE: 

SLOTS a HOLES SCREEN 

TOTAL PERFORATED AREA 510 & .  

\ t  RISER PIPE MATERIAL 2 
RISER PIPE DIAMETERS- 

JOINING METHOD k U S h  Join) kh re&'4 

0.0. m $/Id' I. 0. 2% 10 I LENGTH OF PIPE SECTIONS 
4 -  

RISER PROTECTIVE PIPE LENGTH 5. o Ft 
PROTECTIVE PIPE 0.0. 5 tn- 

GROUT /SLURRY 

BENTONITE 

SAND 

OTHER PROTECTlOh I O&\ X I  C (I 0 . 
4 

b\l Q&fY.k 
I 

BOTTOM OF BOREHOLE 

G W L  AFTER INSTALLATION 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES N o e l  
Y E S 0  N%3 

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

REMARKS 7cmc 
7 

(8.0 - 



5 5 4 9  
. .  

.. ..,. 

TEST EQUIPMENT LIST 
\ 

TEST 

€QUI PMENT 
NUMBER EQUIPMENT NAME 

I 

c 

. .  

... . 
. .  

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

. .  . .  

. .  

. A  

. . . .  .. ' j .  

. .  . .  
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8 

7 

7 - 
c1 
b 

q 
13 

13 

13 

7 

II 

I4 b l  

ACMARUS 



: .! 
. .  

. . ... 

. -  

. -  

I 

COARSE-GRAINED SOILS 
I I 

1 I I 

I 

SILTS I 1 I 

I ! 
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FERNALD 
RUFS 

I 
0 

6 
I 

L 
b 

c - 
b 

G 

G 
b 
- 

. .  .- 

\ 

I 

! - 

a. 5 - 
1.5 

1-15 

1.5 

1.25 

- I 



:.: . . .  
. ... 

. i  

1 I I 5 -10 

-- I S 0  = u.ud 5 0  

COARS€-GRAINED SOILS 
7 

\ r  ,, ., . . . .: . - . . . ,  . . 

I I 

I I I 
1 

I I 



-- 

TYPE W/A 
DIAMETER OF PERFORATEO SECTION W b  
PEilFORATEN TYPE: 

SLOTS HOLES ~3 SCREEN a 
AVERAGE SIZE OF PERFCRATICNS N / P  
TOTAL PERFORATEO AREA N/A 

t 

: . RISER PIPE MATERIAL N/A 
RISER PIPE OIAMETERS: 

1.0. 444 0.0. - 
LENGTH OF PIPE SECT~ONS MA 
JOINING METHOO N/R 

. .. 

RISER PROTECTIVE PIPE LENGTH h(h 
PROTECTIVE PIPE 0.0. N / k  

... .. . 

OTHER PROTECTlOh C e m t d  Pb L L  0-aO-k 

. .  
. .  

OISTANCE MOVE /BELOW EL E VAT ION 
GaOUNO SURFdCE (cc) ( k  1 ITEM 

TOP OF iZISE.=I PIPE N l s  u /A 

PIEZOMETER DESCRIPTION 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL  MATEillALS: 

~ 

w/4 N /* 
Cerrrdr 0 . o k  I I. 0 44 

I GftCUNO SURFACE I 0.0 $+ I f.b 



5549 

I , 

' I  . 
Y 

' . .  : 

.. 

... . .  . .., . .  .. 
. .. .. 
. .  ... 

TEST EQUIPMENT LIST 

TEST 

EQUIPMENT 
NUMBER EQUIPMENT NAME 

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

.. . 

. . .  . .  .. . 

NOTE : - 
THIS LIST SHALL BE COMPLETED FOR ALL TESTS, 
ONLY EOUtPMENT SUeJECT TO CALI8RATION NEED 
BE LISTED. 
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1 3  I 6 

7 i  

'! t 
14 t 

(p11 

175 

YO 

E dF 

.: - 
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. .  

. . ... 

. -  

. -  

COARSE-GRAINED SOILS FINE-G~AINEb/HlGHLYY ORGANIC SO ILs 

I 



FERNALD 
RUFS 

VISUAL CLASSIFICATION OF SOILS 
'PROJECT NUMBER: bo1 3 7 .  I 1 PRWECT NAME: CEadfAdb RX/F% 

BORING NUMBER: 1- I COOROINATES: DATE; 7ilq(fi . 
ELEVATION: GWL: 0.0rh oaunirn OAT€ STARTED: 

ENGINELAIGEOLOGIST. O8OCh 0.temrm DATE COMPLETED: c 

PAGE l . + S C W U  s , )  

4w 

. ~. . - -. 

. . . .. 
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CLEAR 
SlEV€ I OPENINGS 

COARSE- GaAINED SOILS FINE-GiZAlNED/HIGHLY ORGANIC SOILS 

I f 

I I 

I 1 

I t 
HIOILY 

ORGANIC 
S31LS 

I 1 

000213 
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Q 
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I 
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VERY3OcT I LESS w o a  
SOFT I 0.2s TO 0.50 

MEOtU9AmprI 0.SO To LO 

SIC? I 1.0 to 20 
V U I Y r n  1 2.0 m 40 

1 HARO I YORE THAN 4 0  

I 

.. ,: . 
. .  U. 9 STANOARO 

SIBVE 
NUMBERS. 

CLEAR 
SIEVE I OPENINGS 

. ... 

COARSE-GRAINED SOILS 

CLEAN GRAVELS 
(Ufru OR No nrcur 

CLEAN %NOS 
Iumz on 110 n M U l  
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RUFS 

5549 

VISUAL CUSSIFICATION OF SOILS 

i- 
Q 

6 
I 

0 

(9 

0 

Is 



FERNALD 
RWFS .... . . .- - . &::d 

a '_ . . . .  :.1 : 1 : . .  

Oucl l lWlOCr 

SRA 

20.0 f t .  

I- 
' AIMAAUS . 



:.: . 
. .  
_.. 

VUIYSTVC I 2.0 TO 4.0 

HARO I YORE THAN 4.0 I 

U S STUIOUO 
SIEVE 

NUMBERS ' 
t I I 

1 
I 4 0  

CLEAR 
S l f V E  

OPENINGS 

COARSf-GRAINED SOILS 
I 1 

:lNE-GRAINED/HlGHLY ORGANIC SOILS 
I I 

SILTS 
AN0 CLAYS 

LlClClO LIMIT 

SILTS 
AN0 CLAYS 

',IOU10 LIMIT 

nitmy 
ORGANIC 

SQLS 



FERNALD 
RVFS 

- 

TYPE @F BIT P ~ q r p  E+ 
- _ _  - ORtLLlNG METHOO t/,//,u S+- A u g e r  

ORI LLING _FLUIO-(SI-USE~: w h - z  -CAS ING-S IZE-(S)-USE37*h 

. .. 

. 
TYPE 4'/4 RISER PIPE MATERIAL M/A 

PERFORATEN TYPE: 0.0. A f h  -1.0. 4 4  

AVERAGE SIZE O f  PERFCRATICNS N/P  JOINING METHOD &a 
TOTAL PERFORATED AREA N/A 

DIAMETER OF PERFORATE0 SECTION K b  RISE3 PIPE DIAMETERS: 

SLOTS HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS 

t 

RISER PROTECTIVE PIPE LENGTH M b  
PROTECTIVE PIPE O.D. NkL 

OTHER PROTECTlOh Cemett+ pb k b O - a &  * 
H 

ITEM 

TOP OF 2lSE4 ?!PE 

GWL AFTEi? INSTALLATION I Of4 - A  GaIJMdrJOAP &a&diu*d( d b  
U 

WAS THE PIEZCMETER FLUSHED AFTER INSTALLATION? YES 0 N O C ]  
WAS A SENSITIVITY TES-T, PERFORMED ON THE PIEZOMETER? Y E S 0  N O C ]  HA 
REMARKS s m h l e  2f6 A $ r d M  a a . o F 4  +s 4 ' p k  de&, 

cemc.rrC J 9 ? s u ~ e d  Gak L O G  D . O b  d r A  

OISTANCE A80VE /9ELOW E L EVA7 ION 
GaOUNO SURFACE (Cc) ( k  1 

W h  

G X U N O  SURFACE 

8OTTOM OF P9OTECTIVE PIPE 

8OREHOLE f l  LL MATEizlALS : 
GaOUT /SLURRY 

BEN TON I T E 
SPNO 

GilAVEL 

PE9FORATEO SECTION 

0.0 $+ c+ 
w/4 H /+ 

C t n d r  0 . 0  k / . o k  

.- TOP 1.0 $+ BCITTOMJO.O-C~ TC? EOTTOM 
TOP ,$I /A BOTTOM Y/4 -TOF N EOTTOkt v h  
TOP Y/A 80TTOM MIA TOP ~ / / p  EOTTCM v/g) 
TOP W / A  BOTTOM I y h  TOP N/L \  BOTTOM ~ / 4  

TOP ~ / p  8OTTOMY/q TOP N / P  BOTTOM N / R  
PIEZOMETES TIP 4 4  
8OTTOM OF 3OREilOLE 20.0 f c  

Y / A  

CA 



TEST EQUIPMENT LIST 

TEST 

.. .. . - .  ... 

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

I EQUIPMENT 
NUMBER EQUIPMENT NAME 

I c 

I .. * .  

I 

. .. .. . .  .. 
. .  
.-. . 
. .  

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

.. . 
... 
... . 

r . :  ;;*" . : . \  : . .  .". .. ... 

. .  
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VISUAL CLASStFICATlON OF SOLS 

J . ._ 

./- 

'. 

20.0 66 . 



'h -e 

CONSISTENCY O F  C3HESIVE SOILS 

UNCONFINE3 C3MPQESSNE 
CnNSISTENCl STRENCTH(X)NS PER sou~I?€ FoQn 

VERY Som LESS INAN 0.25 
0.25 TO 030 

M€DIUM S I F C  0.50 m LO 
I - -  

STlPC I 1.0 to 20 
V E R Y m C F  I 2 . 0 9 4 0  

-0 1 YORE THAN 4.0 

:.: . 
. .  

. ... 

"' SIANOARO PENETRATION IS THE NUMEOR OF 
OLOm REQUIRE0 TO ORWE A 1-INP( 0.0, S?LK IARREL 

-IR 11 INCHES USING A 1 M U N O  HAMMER CALLING 

fREELY THROUGH 30 I N O c S S  THR SAMPLER 13 DRIVEN 18 

tM)(ES AN0 ma )(UYIIRR OI 8 L O M  l lLCOROI0 COR E m  

uuo( INTERVAL T H l  SJMUATION 06 TMr ClWL TWO 

INTERVALS IS THE SIANOARO CtNETRATIOlP RESlfTANCE. 

COARS€-GRAINED SOILS 

CLEW CilAVEfS 
tutru OR M nhu, 

C L E A N  SANOS 
~ u m ~ o n m n n c s )  

SANOS 
WITH FINES 

t U M C O I I L L  U Q I # T  
O I  PWUJ I .: 

FlNE-GFZAINEb/HIGHLY ORGANIC SOILS 
I 1 

HIGHLY 
ORGANIC 

SOILS 

. .  



AERNALD 
RVFS 

6 

7 

s.4 A I C L  l h 7 5  



I VERY30FT I LESS m u  0.25 1 

. .. .: . .  

. . ... 

. -  

0.25 TO0.50 

I M A m l  YORE TWAN 4.0 I 

I VZRYLOOSE 1 0-4 
LOOSE I S 9-10 

WDOMW OENSEl 11-20 I 

I O W E  I 31-SO 

VERYOutSE OVER SO 1 

COARSE-GRAINED SOILS 

CLEAN GiZAVELS 
lufru OR M mu1 L 

FINE-GRAlNEWHlGHLY ORGANIC SOILS 

SILTS 
AN0 CLAYS 

LlCWO LIMIT 

HIGHLY 
ORGANIC 

SQLS 
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FERNALD 
RVFS 

PI E 2 0  M ETER I NSTALLATI 0 N SHEET 
PROJECT NAME lF,,/?k R7/F S FIELD ENG./GEO. p-,drube_ DATE 
PRCJECT NC. 6 0 1  3.7. I CHECKED BY b/7d+A- I 
BORING NO. ,307 

BOREHOLE DRILLING 
PIEZOMETER NO. u A  DATE OF INSTALLATION N A  

FLUID hjfi  FR@M - TO - 
FLUID N A  FROM - TO c 

I- J 
-CAS ING-S I~ZE-(S)-LJSEO: 

SIZE / V !  FR@M - TC .- - 
SIZE ivA FROM - TC - 

. 
DISTANCE ABOVE /BELOW EL €VAT ION 
GROUND SURFACE (Fy) 0 ITEM 

TOP OF RISER PIPE Ala 

PIEZOMETER DESCRIPTION 

TC? 
-TOP 

DIAMETER OF PERFORATE.0 SECTION f i A  
PERFORATICIN TYPE: 

SLOTS HOLES [3 SCREEN 0 
AVERAGE SIZE OF PEgFCRATICNS 
TOTAL PERFORATED AREA ,va 

BOTTOM 
BOTTOM 

PROTECT10 N SYSTEM 

TOP 

TOP 

TOP 

RISER PIPE MATERIAL NA 
RISER PIPE DIAMETERS: 

@ C T T M  

BOTTOM 

BOTTOM 

0.0. -1.0. MA 
LENGTH OF PIPE SECTIONS WA 
JOINING METHOD PJfi 

PIEZOMETER TIP 
BOTTOM OF SOREHOLE 

GWL AFTER INSTALLATION 

RISER PROTECTIVE PIPE LENGTH /de OTHER PROTECTlOh NA I PROTECTIVE PIPE 0.0. A I 
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