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SCOPE OF SERVICES

FOR

BLOSENSKI LANDFILL SUPERFUND SITE

CHESTER COUNTY, PENNSYLVANIA

APPENDIX "A"

12 FEBRUARY 1988

1. .Project Description. The Contractor shall conduct all necessary travel,

professional analysis, and perform all work required to prepare Pre-Design

Documents used for the design of the cleanup of Blosenski

Landfill Superfund Site located in West Cain Township, Chester County,

Pennsylvania.

2. Details of Performance. Pre-Design activities include treatability test,

v—\ch scale test, fracture trace analysis, geophysical survey, surface soil

ind sediment sampling, monitoring well installation and sampling, residential

well sampling and pump test to provide additional data for design of an

extraction/treatment system, RCRA CAP and drum removal The following pre-

design documents will be submitted to the Contracting Officer for approval as

a draft, and with suggested.revisions, will stand as the final documents:

Site Survey

Treatability Testing Proposal

Treatability Testing Report

Pre-Design Engineering Report

Drum Disposal Area Investigation Report

Monitoring Well Installation Plan

Pump Test Plan

A-E Quality Control Plan (A-E QCP)
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A-E Laboratory Quality Management Plan (A-E LQMP)

A-E Quality Control Summary Report (A-E QCSR)

A-E Daily Quality_ Control Reports (A-E DQCR)

A-E Safety, Health, and Emergency Response Plan (A-E SHERP)

a. Pre-Design and related activities for Pre-Design activities.

(1) Treatability Testing Report.

(2) Site Survey.

(3) Installation of monitoring wells, conducting pump test and

sampling and analysis of wells (new and existing).

(4) Estimate of construction cost for cost of drum removal and

implementation of other ROD activities and value engineering report.

(5) Interview key personnel who operated the site and/or lived near

site for prior activities.

(6) Surface soil samples.

(7) Geophysicial Survey (locate drums on site and locate off-site
fracture zones).

(8) Survey of incinerators available.

(9) Abandon old wells

(10) Fracture trace analysis.

(11) Surface water and sediment sampling

3* Project Engineer. The Contractor shall assign a member or employee who

will be known as the Project Engineer or Project Manager. This individual

will oversee the correlation of the entire project pre-design, administer all

instructions froa this office, and answer or obtain answers to all questions

from this office during and after the pre-design work.
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4. General.

a. Travel. The Contractor shall perform the following travel as part

of the contract requirements, and the cost thereof shall be included with the

contract cost.

(1) Responsible representatives of the Contractor firm from the

appropriate disciplines shall attend conferences and/or make the following

listed trips:. .

(a) To inspect the site of work, in early, stages of pre-

design, to verify existing conditions.

(b) To attend a Progress Review Meeting in the Syracuse, MY

area on the pre-design activities.

(c) To attend a review conference in the Omaha, NE area on the

Pre-Design Engineering Report.

(d) To attend meeting in Omaha for discussion of Chemical

lity Assurance with Omaha District chemist.

(e) To attend meeting in EPA Region III office with
enforcement personnel.

(f) All travel required to obtain field data necessary for pre-

design documents.

(2) Additional trips (required by the Contracting Officer

Representative) to attend review conferences or provide on-site technical

assistance during design, or during construction, shall be paid for at the

rate shown in Article 1.

b. Review £f_ Progress and Technical Adequacy.

(1) At appropriate times, representatives of the Contracting

Officer may review the progress and technical adequacy of the work. Such

review shall not relieve the Contractor from performing all contract

requirements, except as may be waived by written instruction.
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(2) Progress Charts. Upon receipt of Notice-to-Proceed, the

Contractor shall prepare a progress chart (preferably a bar chart) to show the

proposed schedule for completion of pre-design. The progress chart shall be

prepared in reproducible form and submitted for approval. The actual progress

shall be updated and submitted by the 15th of each month and may be included

with the request for payment. Progress charts must be revised to reflect

modifications and other approved changes in scheduling.

(3) Progress Reports. The Contractor shall submit progress reports

with each request for payment. The progress reports shall indicate pre-design

work performed, pre-design costs, and problems incurred during the payment

period.

c. Conference Notes and Confirmation Notices.

(1) Conference Notes. The Contractor shall be responsible for

taking notes and preparing the reports for all conferences. Conference notes

snail be prepared in typed form and the original furnished this office (within

five days after date of conference) for concurrence and distribution to all

attendees. This report shall include the following items as a minimum:

(a) The date and place the conference was held with a list of

attendees. The roster of attendees shall include name, organization, and

telephone number.

(b) Written comments presented by attendees shall be attached

to each report with the conference action noted. Conference actions shall be

"A" for an Approved comment, "D" for a Disapproved comment, "W* for a comment

that has been Withdrawn, and "E" for a comment that has an Exception noted.

(2) Confirmation Notices. The Contractor shall be required to

provide a record of all discussions, verbal directions, telephone

conversations, etc., participated in by the Contractor and/or his

presentatives on matters relative to this contract and the work,
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irrespective of whom the other participants may have bee-n. These records,

v. ...itled "Confirmation Notices," shall be numbered sequentially and shall

fully identify participating personnel, subject discussed, and any conclusions

reached. The Contractor shall forward to the Contracting Officer or his

representative as soon as possible (not more than ten work days), a

reproducible copy of said confirmation notices. Distribution of said

confirmation notices shall be made by the Government.

d. Federal,; State and Local Environmental Protection Criteria and

Environmental Permits. The Contractor shall be responsible for ensuring that

the project is in full compliance with all applicable Federal, state and local

environmental laws and regulations, including but not limited to: National

Environmental Policy Act (NEPA), Clean Water and Clean Air Acts, Endangered

Species Act, Resource Conservation and Recovery ACT (RCRA), Comprehensive

Environmental Response Compensation and Liability Act (CERCLA), i.e.,

perfund, etc. The Contractor shall prepare and include in the Pre-Design

Engineering Report a chapter entitled: "Federal, State and Local

Environmental Protection Criteria and Environmental Permits." This chapter

shall summarize the project requirements regarding compliance with the

aforementioned environmental laws and regulations. Additionally, the Pre-

Design Engineering Report shall include the following:

(1) The Permitting Authority(ies)

(2) Construction/Operating Permits Required

(3) Tin* required by the permitting agency(ies) to process the

applications) and issue the permits.

(4) Fee schedule including filing/application fees, emissions

fees, certification testing, etc.

(5) Monitoring and/or compliance testing requirements.
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(6) Actual agency regulations governing applications, exemptions,

•iances, etc.

Should permits be required, the Contractor shall obtain all required

application forms, complete all technical sections and provide the partially

completed forms to the Omaha District. The Contractor shall prepare all

supporting material required for the applications including emission surveys,

diagrams, pollutant load calculations, etc.

The Contractor shall promptly notify the Omaha District of any major

discrepancies existing between these instructions and the pollution

abatement criteria and any unusually long lead time permits.

Copies of all correspondence from permitting agencies which either

details permit requirements or indicates that no permits are necessary shall

be furnished to the Omaha District by the Contractor.

e. Mailing Documents. Documents shall be mailed to all reviewers via a

rrier service that will provide overnight service, such as Express Mail. A

document Submittal List which contains the reviewers and their addresses will

be furnished by the Omaha District.

f. Drawings. Blank sheets of paper or mylar will be furnished the

Contractor by the Omaha District in sufficient quantity for all drawings.

5. Document Submittal List. Furnished separately.
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BLOSE.NSKI LANDFILL SUPERFUND SITE
CHESTER COUNTY, PENNSYLVANIA

SUPPLEMENT TO APPENDIX "A"

12 FEBRUARY 1988

The following data and criteria are furnished the Contractor for guidance in
pre-design. Deviation from 'the criteria will be permitted only when actual
field conditioned require such a change or other factors. Proposed deviation
with justification shall be submitted to the Contracting Officer for approval.

Record of Decision, Remedial Alternative Selection, Superfund Record of
Decision, Blosenski Landfill, PA, dated September 1986

Remedial Investigation Report - Draft Feasibility Study Report (Vol 1 and
2), Blosenski Landfill Site, Pa, dated February 1986

Remedial Investigation-Feasibility Study Blosenski Landfill Site, Chaster
County, PA, dated February 1986

EM 385-1-1, U.S. Army Corps of Engineers, Safety and Health Requirements
Manual

Document Submittal and Distribution List
Technical Manuals ..for Architect-Engineer design Guidance, M-aster

Checklist
Architect-Engineer (A-E) Instruction Manual, dated June 1983

' A-E Guidance for Developing A-E Quality Management Procedures for Site
Investigative Activities

Sample Handling Protocol for Low, Medium and High Concentration Sample
.- Hazardous Waste (10-86)

Appendix "B" to ER 1110-1-263, Guide for Site-Specific Quality Management-
Plan (SSQMP)

EN6 Form 4288, Submittal Register

Technical Manuals
TM 5-820-2 Drainage and Erosion Control-Subsurface
TM 5-830-2 Drainage Facilities for Airfield Pavements
TM 5-313-5 Sources and General Considerations
TM 5-813-5 Water Distribution Systems
TM 5-814-1 Sanitary and Industrial Wastewater Collection-

Gravity Sewers and Appurtenances
TM 5-814-2 Sanitary and Industrial Wastewater Collection-

Pumping Station and Force Mains
TM 5-814-3 Domestic Wastawater Treatment
TM 5-814-6 Industrial Wastes
TM 5-809-1 Load Assumptions for Buildings
TM 5-809-3 Masonry Structural Design for Building
TM 5-809-10 Seismic Design for Buildings
EM 1110-1-1804 Geotechnical Investigations

1 . Survey.

(1) General. The Contractor shall perform all topographic and
boundary surveys for this project.
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(2) Topographic Survey. Produce a topographic site map of the
oject area from aerial photography. The map scale shall be 1"-30'. Show a
contour interval. Increase the line weight and label each with contour.

Locate all above and below ground features that would effect a grading plan.
The term "features" is intended to include, but not limited to, the following:

Utilities (Both above and below ground)
Buildings/Structures (Show finished floor elev)
Streets, Roads or Drives, Fences, 'Ditches,

Streams, Storage Tanks
Drill Holes or Sample Sites

Discoloration of the soil or rock s h o u l d be identified by c o l o r and
dimension. Groups of trees or piles of debris may be called out as an area
by delineating the limits, height and description of the content. Show all
breaks-in-grade as well as flow-line elevation of the ditches. Show invert
elevations of all utilities.

(a) Horizontal and V e r t i c a l Control. Use the s a m e
photogrammetric control as the l"-200f Site Plan shown in - t h e R e m e d i a l
Investigation by NUS. If a good closure cannot be achieved, then use the most
convenient monuments. If no monuments are recovered, then establish a minimum
of two durable monuments on the same coordinate system as the site plan.
Strategically locate any new monuments near the site so as to be used for but
not destroyed by new construction. Provide a detailed sketch, including
coordinates for each control monument used or set.

(b) Accuracy. The finished map shall meet the horizontal and
rtical accuracy criteria as called out in the National Standards of Map

..-curacy. Measure hardened surfaces to the nearest 0.01' of all ground shots
to the nearest 0.1*. Features requiring precision unattainable by 1"=-30'
mapping photography should be field measured.

(c) Limits and Scale. The limits of the survey are as shown
on Exhibit 1. (Approximately 15 acres.) Survey and map the area at 1"»30'.

(d) Drafting. Plot the site map in ink on a standard Corps of
Engineers mylar sheet. Use a lettering size that will be legible when reduced
to half-size.

(3) Boundary Survey. Provide a boundary survey for the Blosenski
Land-Fill parcel. Perpetuate each corner with a durable monument. Each
monument cap shall have a logical designation as well as the surveyor's
identity.

The boundary survey shall be accomplished by a surveyor who is registered in
the State of Pennsylvania. The surveyor shall comply with all local, County
and State statutes and laws. The boundary plat shall be drafted and filed
with the proper authorities in Chester County as well as the State, if
applicable. Provide the Corps a copy of the recording documents.

(4) New Vicinity Map. Provide photogrammetrie mapping and ground
control for the area shown in Exhibit 1.
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(A) Mapping Requirements. Produce this Vicinity Map using a,
analytical stereo plotter. The map scale shall be 1"•2 0 0'. Show a 1
contour interval. Increase the line weight and label each fifth contour?
Show all above ground features. The term "features" is intended to include
but not be limited.to:

Utilities.
Buildings/Structures.
Streets, Roads or Drives, Fences,
Ditches, Streams, Storage Tanks,
Drill Holes and Sample Sites.
Groups of Trees.

(B) Mag Accuracy. The vicinity map shall meet or exceed the
National Standard of Map Accuracy.

(C) Aerial Photography.

1. The aerial p h o t o g r a p h y to be taken u n d e r t h i s
contract shall be vertically exposed with a calibrated 6-inch focal length
precision aerial mapping camera, equipped with a single high resolution,
distortion-free type lens with appropriate haze filters. The camera-lens
combination used on this project shall have been calibrated within the last 3
years by the USGS, and this report shall be furnished to the Government.

2. All aerial photography shall be accomplished with
such equipment as to afford photographs meeting all precision requirements for
;rotriangulation and map compilation within the limits of the "C" factor

'the plotting equipment to be employed, as stated by the Office of Manageraeri
and Budget. The corps reserves the right to approve or disapprove the flight
plan and panel layout prior to the flight.

3. All photography shall be accomplished when the sun is
30 degrees or higher above the horizon unless otherwise specified; when the
atmosphere is sufficiently clear; and when no part of the terrain being
photographed is obscured by clouds. No sun spots (reflections) shall be
allowed. Any day containing two or more consecutive hours of such suitable
conditions will be considered a "Suitable Day" for aerial photography.

4. Only fresh, fine-grained, high speed p a n c h r o m a t i c
aerial film shall be used. All negatives shall be sharp and clear and
contain all highlight and shadow detail. They shall be free of any defects.

5. The Contractor shall mark on each negative required
for minimum coverage, the name of the project, the assigned number of the
negative, and the date of exposure.

6. All negatives shall be delivered to the Contracting
Officer in rolls on winding spools within cans with each can labeled to show
the name and address of the Contracting Agency, the name of the project, the
aerial numbers of the first and last n u m b e r e d negative of each s t r i p , the
date, the scale, complete camera data including model, serial n u m b e r ,
calibrated focal length of the lens in m i l l i m e t e r s , internal c o o r d i n a t e s of
'he camera, the contract number, Last calibration and usage since t h a t
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calibration, and the name and address of the Contractor who accomplished the
holography. Plane "N" number and pilot and camera operator name shall be
.icluded also.

7. One (1) contact print of all photos required shall be
made on medium weight RC paper with semi-matte finish and shall be delivered
flat, t r i m m e d on all sides, as flush with the image as possible, and still
retain the fiducial marks. Unless otherwise specified print size shall be 9-
inch x 9-inch. They shall be sharp, clear, and shall contain all highlight
and shadow detail.

8. Upon successful completion of all photography, the
Contractor shall prepare and deliver a final index map. The photo-index map
shall be both a photographic reproduction on medium weight paper with semi-matt

finish and a mylar print of a stapled assembly of contact prints of all
numbered photographs. The index map shall bear a brief title consisting of
"Aerial Photography Index, Project Name, Contracting Agency, and scale." The
index map shall also bear a note including information as to the Contract
number, the Contractor's name, the month and year the exposures were made, and
the approximate negative scale.

(D) Survey Control. Use the same datum as the mapping of the
landfill. Either photo identifiable points or panel points may be used for
ground control. All monitoring wells and sample sites shall be plotted on the
vicinity map, therefore they should be paneled or coordinates traversed in
with ground surveys.

(E) Drafting. Plot the site map with ink on mylar. Use
'.tteriag that will be legible when half-sized.

(5) Flight Mission.

(A) The negative scale for the site map shall not exceed
1"«1500 (1:18000). The negative scale for the topographic survey shall not
exceed 1"-200' (1:2400).

(B) Photograph the area called out in Exhibit. 1 with black- and
white' film. The negative scale shall be 1"-200' (1:2400). Conform to the
same specifications as'4-C aerial photography for mapping.

(C) Produce two oblique photographs with the black and white
film. Each oblique shall cover all the area in Exhibit 8.

(6) Comple t ion o_f_ Wor k. C o m p l e t i o n of work shall i n c l u d e
acceptable performance and delivery of the following items:

a. All original field notes.

b. Copy of all computations.

c. Original mylars and one half-size print each.

d. Sketch description and photograph of each

control point set.
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e. Mylar copy of the boundary plat.

f. Copy of the recording documents for the boundary survey.

g. Aerial film.(2 cans)

h. Contact prints.

i. Photo index negatives of each film type and two prints
each.

j. Camera calibration sheet.

2. Cost Estimate and Value Engineering Report.

a. Cost Estimates. The Contractor shall prepare a preliminary cost
estimate for the anticipated design for the remedial cleanup. Information
obtained during the pre-design activities shall be used in the cost estimate.
The cost estimate shall include the RCRA cap construction cost and the
treatment plant construction cost along with estimated annual operation and
maintenance cost. Identify major construction, operations and maintenance
costs. Provide for approval the methodology that will be used in developing
the cost estimate. The cost estimate shall be included in the Pre-Design
Engineering Report.

b. Value Engineering Report. This report would be performed near the
conclusion of the pre-design activities and would present a series of cos
b-nefit assessments to both enable identification of the most ad v a n t a g e o u
1 jign and contractor's concepts for remediation. In addition, it woul
examine the proposed project for aspects which may warrant a formal value
engineering study during design. Topics of consideration will include
utilization of option capping materials, relative costs of "over designed"
caps versus costs saved from maximum reduction in leachate generation,
relative advantages and cost for leachate treatment alternatives, etc. The
Value Engineering Report shall be included in the Pre-Design Engineering
Report. -—-—
3. Treatability Testing Study. The Contractor shall perform t r e a t a b i l i t y
testing to determine design parameters for the groundwater treatment system.
The Contractor shall provide a proposal called "Treatability Tasting
Proposal", with a complete description, of the bench and on-site pilot
treatment requirements* The proposal shal1 include a cost summary with a
breakdown of tasks and man-hour estimates. The cost summary shall include a
list of all rented and purchased equipment and a list of analyses to be
preformed with associated costs.

a. A written report entitled "Treatability Testing Report" shall be
submitted which presents the original proposal, test data, procedures used,
assumptions, recommendations and conclusions drawn from the testing. The
methodology and details of the work shall be determined by the Contractor and
shall be in accordance with generally-accepted practice and regulatory agency
requirements. All wastes from the sampling and testing shall be disposed of
in accordance with regulatory agency requirements. The Contractor shall
review and use information supplied in the Final Remedial Investigation
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Feasibility Study Report and Record of Decision for Blosenski Landfill Site
nrepared by NUS Corporation. The Treatability Testing Study shall include

it not limited to) the following:

(1) Determine the anticipated effluent discharge r e g u l a t o r y
standards for the proposed ground water treatment plant, dependent water
quality standards (.both EPA and State), acceptable risk and/or best available
control technology, and the level of treatment required for the groundwater
treatment system surface discharge into the unnamed tributary of Indian Spring
Run adjacent to site.

(2) The A-E shall review and use information supplied in the Final
Feasibility Study Report prepared by NUS Corporation and any other monitoring
well sampling in determining which monitoring well(s) which represents the
most representative influent to the proposed groundwater treatment facility.
This representative monitoring well(s) shall be used as the influent sample
for all the treatability testing.

(3) Perform laboratory bench scale testing for the m e t-a 1 s
precipitation process for the removal of inorganic contaminants. Provide a
technical evaluation of the precipitation process which includes as a minimum
the following items:

(a) Determine all feed chemicals and dosage rates.

(b) Evaluate and report the required settling times, sludge
production rate, efficiencies and ultimate effluent qualities*

(c) Perform any tests necessary for design of s l u d g e
watering and ultimate disposal.

(d) A neutralization system for pH adjustment.

(4) Perform laboratory bench scale testing using a filtration
system for pretreatment prior to the air stripping system. The influent for
this testing shall from the effluent of the bench scale metals precipitation
testing. Filtration shall be examined to determine If it is applicable or
required as a pretreatment step prior to the air stripping or granular
activated carbon absorption system. Provide a technical evaluation of the
process which should include a minimum of the following:

(a) Determine optimum sized filter media and their respective
depths.

(b) Determine the most appropriate filtration rate and
terminal headloss*

(c) Determine the expected length of the filter run and
backwash criteria.

(d) Pressure versus gravity.

(e) Declining rate versus fixed.

(f) Provide analysis of filter effluent, and expected sludge
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quality and quantity.

(5) Perform on-site and/or off-site air stripping pilot study wit'
the representative influent, to be determined by Contractor. Provide a
technical evaluation of the air stripping process, for volatile organic
removal, which includes as a minimum the foliowfolio wing items:

(a) Determine if noxious off-gases from air stripper need to
be treated. Provide necessary design data and method for treatment.

(b) Evaluate and select critical organic compounds (low
Henry's constant) for design of air stripping unit.

(c) Evaluate and test different air-to-water ratios.

(d) Evaluate or confirm the mass transfer efficiency of a
selected packing and verify mathematical model predictions.

(e) Identify and discuss any potential•plugging or fouling
problems associated with the air stripping unit.

(6) Perform off-site laboratory treatability testing of the
granular activated carbon (GAG) process for removal of volatile and refractory
organics. The influent for this process shall be a representative sample of
the effluent from the air stripping process. Provide a technical evaluation
of the pilot GAG system for final design which includes as a minimum the
following items:

(a) absorption isotherms shall be determined utilizing tot
-ganic carbon (TOC) and the more critical organic compounds, that are know

be existing at the site. The Contractor shall evaluate and select which"
organic compounds should be analyzed during the testing.

(b) Types of carbon.

(c) Carbon column contact time and depth for desired water
quality.

(d) Pretreatment requirements.

(e) Carbon usage in terms of pounds of organic m a t e r i a l
removed per pound of carbon.

(f) Breakthrough characteristics.

(g) Potential deleterious effects.

(h) He'adloss characteristics.

(i) Select at least two types of activated carbon that are
acceptable and available from more than one supplier.

(7) The Contractor shall determine an appropriate method of sludge
disposal meeting regulatory agency requirements. Using the metal precipitated
generated by the bench testing the Contractor shall as a miniaun determine the
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following:

(a) Sludge d e w a t e r a b i I i t y , chemical addition and s y s t e m
des ign .

(b) Final sludge disposal plan.

(8) Discuss the need for a chronic aquatic bioassays to d e t e r m i n e
whether the treated groundwater can be surface discharged and c o n s e q u e n t l y
define any additional level of treatment required, if any, to meet discharge
requirements.

.1

b. Deviations from the Record of Decision (i.e., treatment scheme, feed
chemicals, precipitation process, etc.) shall be submitted to the Corps of
Engineers for EPA approval prior to making any final design changes. The
Contractor shall recommend the final pretreatment scheme, with a p p r o p r i a t e
design parameters necessary to complete final design. —

c. The Contractor shall develop costs for the final treatment process
including chemical and sludge disposal cost.

d. Analytical Protocol. Depending on the treatability testing prograa
that is proposed, a variety of analytical methods will be required to aonitor
multi-media samples. Tables 5a and 5b represent projected analyses and sample
numbers that may be needed. Table 5b is for estimating purposes only. The
projected analytical program is capable of monitoring treatment system
influent characteristics, air stripper influent and effluent characteristics

i metals precipitation influent and effluent characteristics. Noc t t h a t
-ality assurance samples are not required for all monitoring activities.

4. Chemical Quality Management. (Applicable to all activities where samples
are obtained and analyzed for chemical characterization.) An e x t r e m e l y
important aspect of this project is the generation of chemical data. A
quality management approach must be established assuring that the contractors
collect, analyze, and document chemical data that are s c i e n t i f i c a l l y and
legally defensible.
a. SUBMIT!ALS; . - '

1. Development o^f A-E Quality Control Plan (A-E QCP).

(a) The Contractor shall develop an effective working plan for
chemical data quality control.

(b) An A-E QCP will include the information outlined in cne
enclosed A-E Guidance for Developing A-E Quality Management P r o c e d u r « § for
Site Investigative Activities.

.(c) As part of the A-E QCP, the Contractor shall develop a Sampling
Plan to address protocols for gathering all samples in all media of interest.
The S a m p l i n g Plan will contain a s t a t e m e n t of s a m p l i n g o b j e c t t v « s ,
specification of equipment, analyses of interest, sample types, s a a p l s
location and frequency, and schedule. Use of field screening techniques to
preliminary characterize samples and limit fixed laboratory analysis should 5e
cons idered .
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2- D_evelopmen_t_ £f_ A-E Laboratory Quality Management Plan (A-E LOMP).

(a) As the initial step in the lab validation p r o c e d u r e che
Contractor shall submit a Laboratory Quality Management Plan. (See Section

(b) Specific guidance for development of this plan is presented in
the enclosed A-E Guidance for Developing A-E Quality Management Procedures for
Site Investigative Activities.

3. Development of A-E Daily Quality Control Reports (A-E DQCR).

(a) The Contractor will provide Daily Quality Control R e p o r t s
(DQCR) to the Contracting Officer.

(b) Specific guidance for development of these reports is presented
in the enclosed A-E Guidance for Developing A-E Quality Management Procedures
for Site Investigative- Activities.

4. Development o_f A-E Quality Control Summary Report (A-E QC S R).

(a) The Contractor shall develop this report and submit it at the
conclusion of the Pre-Design Project.

(b) Specific guidance for the d e v e l o p m e n t of this r e p o r t is
presented in the enclosed A-E Guidance for Developing A-E Quality Management
Procedures for Site Investigative Activities.

GENERAL PROTOCOLS

!• Laboratory Validation All quantitative and qualitative c h e m i c a l
an-alysis shall be performed by a laboratory (or Laboratories) which havt been
validated by the U.S. Army Corps of Engineers. This validation, at a aiaiaua,
will involve submittal of an off-the-shelf Laboratory Quality Management Plan.
See Section 4(a)(2). This plan shall be submitted immediately after trie N o t i c e -
proceed is given. Additionally, performance of audit samples ;»nd a
Laboratory inspection by a U.S. Army Corps of Engineers representative «*T ae'
required. Audit samples will be matrix and analyte specific, and w i l l be
supplied by the U.S. Army Corps of Engineers. The contract laboratory mail
be reimbursed for the successful analysis (i.e. resulting in v a l i d a t i o n ) of
all audit samples.

If the ongoing laboratory validation of the contractor's lab for environaentiL
analyses for another corps project is successful, the submittal of t'le Lao
Quality Management Plan and an additional laboratory inspection specifically
for this project will be waived. However, any analytical procedures s p e c i f i e d
as part of this project which differ from the other Corps project will r e q u i r e
analysis of additional analytic specific audit samples.

2. Decontamination Protocol. Decontamination protocol s n a i l 3 e
proposed by the Contractor for all field activities in the A-E Quality Control
Plan. These procedures shall insure that there is no cross-contamination jf
multi-media samples which would result in the compromise of the f i n a l
analytical result-s. In general, procedures should include cleaning , t
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steam cleaning) of the drilling e q u i p m e n t between boreholes and c r i t i c a l
leaning of all sampling devices between sampling events. This c r i t i c a l
Leaning shall include a series of cleaning procedures to r e m o v e all

contaminant classes potentially encountered at the site. Generation of
decontamination liquids (i.e. water and organic rinses) should be kept to a
minimum since these liquids shall be disposed of in an environmentally sound
aanner .

3. QA/QC Samples. In general, for each matrix sampled, one field
duplicate and one field split shall be taken for each ten (10) field samples
and sent to the contract lab and the Quality Assurance Lab respectively. In
general, for each matris, two field blanks shall be taken for each ten (10)
field samples and one sent to the contract lab and one sent to the q.A. Lab.
Trip blanks shall be seat for sample shipments containing samples for volatile
analysis. See Tables 1-5 for specific QA/QC sample requirements.

4. Sample Packaging, Chain-of-Custody, and Shipping. The U.S. Army
Corps of Engineers guidance document entitled "Sample Handling Protocol for
Low,' Medium, and High Concentration Samples of hazardous Waste (dated
10/1986)" will be followed explicitly in regard to sampling packaging, chain-
of-custody, and sample shipping. Also, see Tables 6 and 7 attached to this
Scope of Service for specific project sample bottles, preservation, and
holding times. All sample bottles and coolers for contract laboratory
analyses shall be supplied by the Contractor. Purchase of pre-cleaned bottles
with documented QC is urged. All sample bottles and coolers for Quality
Assurance Laboratory Analysis shall be supplied by the QA Lab. The project
manager must be notified at lease one week prior to going into the field with
a proper shipping address so that shipment of QA bottles will be timely.

5. Quality Assurance Laboratory. The Quality Assurance (QA) laboratory
for this project will be the Missouri River Division Lab. The QA Lab will be
notified of the beginning of sampling activities approximately one week prior
to the arrival of the first QA sample shipment. Saturday sample arrival will
be cleared with the QA Lab in advance. The QA sample shipping address is:

Commander
U.S. Army Engineer Division, Missouri River
ATTN: MRDED-L (Dr. Joe Solsky)
420 South 18th Street
Omaha, NE 68102-2586

Phone (402) 221-3211

6. Matrix Spikes. Laboratory matrix spike analysis shall be run on at
Least one in twenty (20) samples for all parameters where none is required in
the requested methodology. Methods with specific requirements for surrogate
s p ikes, matrix spikes, lab blanks and internal QC shall be f o l l o w e d
explicitly.

7. Data Reporting and Data Validation. Contract lab data reports shall
include at least parameter concentrations when above detection L i m i t s ,
compound specific method detection Limits, daily lab blanks "hits," surrogate
spike results, and matrix spike results. Contract Lab data validation shall
be performed by the Contractor. A plan for this activity shall be included in
he A-E QCP.
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8. QA/QC Problem Notification. When QA/QC p r o b l e m s are encountere
-,-ther in the field or in the Laboratory, the U.S. Army Corps of Engineer
shall be contacted by phone within 48.hours, or sooner. The p r o b l e m and
associated corrective action shall be reported.

9. QA/QC Definitions.

(a) Quality Control Samples. Samples analyzed by the contract lab
to insure data quality. They include duplicates and field blanks (i.e.
sampler rinsates and trip blanks).

(b) Quality Assurance Samples. Samples analyzed by the designated
Corps of Engineers lab to serve as a check on preservation and packaging, to
insure contract lab data quality, and to generate additional data p o i n t s to
aid in site characterization.

(c) Field Duplicate. Samples analyzed by the contract lab which are
generated in the field from a mixed sample (i.e. field d u p l i c a t e and field
sample are generated from a homogenized media) for non-volatile analysis.
Field duplicates and field samples for volatile analysis are generated at the
same time in close proximity to one another but from a non-mixed media.

(d) Sampler Rinsate. A laboratory grade water sample that has been
poured over a cleaned sampling device (e.g. bailer, split spoon, etc.) and
properly preserved for the appropriate analysis. The purpose of this sample
is to assess the decontamination effort and the potential for cross-
contamination of samples.

(e) Trip Blank. A laboratory grade water sample that is filled (
head space) in the field in a'clean area. The sample accompanies all field
samples for volatiles analysis (water and soil) to the lab and is stored with
tfte field samples prior to analysis. The purpose of this sample is to assess
contamination of volatiles samples during shipment and storage.

(f) Background Sample. A sample analyzed to assess "naturally"
occurring Levels of certain contaminants, especially metals and PNA's.

(g) Matrix Spike. A field sample spiked with method "List"
compounds to assess sample preparation, sample analysis, and overall method
accuracy.

10. Potentially Hazardous Materials.

(a) Drill cuttings. All soil drill c u t t i n g s and rock c o r e
generated from off-site drilling activities shall be transported to the site.
These materials shall be assumed non-hazardous and spread on the ground at the
site .

(b) Liquids. All p o t e n t i a l l y h a z a r d o u s L i q u i d s (i.e.
decontamination water, drilling fluid, and well development water) shall be
drummed initially with decontamination water being segregated from other
liquids. Drummed liquids shall then be screened using a field reconnaissance
method and determined hazardous or non-hazardous. Mon-hazardous Liquids snail
h!» dumped on-site while hazardous Liquids shall be treated along w i t h p u a p
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test water. The A-E shall propose a detailed field screening plan as part of
\ the AEQCP.

A-E Safety, Health and Emergency Response Plan (A-E SHERP).

a' Gene r a I. The C o n t r a c t o r shall r e v i e w the s u p p l i e d p r o j e c t
information and develop a site-specific Safety, Health, and Emergency Response
Plan (SHERP) which shall establish in detail the protocols necessary to
protect on-site personnel, the public, and the environment from p o t e n t i a l
physical, chemical, and/or biological hazards associated with the activities
required by this scope of services. The Contractor shall avoid p r o v i d i n g
material which is of a general nature and not specifically related to this
project. Information readily available in standard texts should be repeated
only to the extent necessary to make the plan required by this project self-
sufficient. The Contractor shall provide a draft SHERP to the Corps of
Engineers for review and comment. Any comments shall be addressed and the
results incorporated into a final plan and r e s u b m i t t e d to the Corps for
approval prior to the commencement of any on-site activity.

b. A-E SHERP Requirements.

(1) The A-E SHERP shall comply with the following regulations and
reflect the guidance given in applicable regulations and publications:

(a) OSHA standards 29 CFR 1910 and 1926, specifically 29 CFR
L910.120 (the Interim Final Rule dated 12-19-86) "Hazardous Waste Operations
and Emergency Response."

(b) FAR Clause 52.236-13, Accident Prevention.

(c) Corps of Engineers Safety and Health Requirements Manual,
EM385-1-1, revised October 1987.

(d) NIOSH/OSHA/USCG/EPA "Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities," October 1985.

(e) Other relevant regulations.

(2) The A-E SHERP shall address the following components as a
minimum:

(a) Staff organization, responsibilities, authorities and
qualifications of key personnel and alternates responsible for h e a l t h and
safety.

(b) Safety and health hazard assessment and risk analysis for
each site task and operation.

(c) Accident Prevention in accordance with Em 385-1-1,
paragraph 01.A and appendix Y.

(d) General and site-specific training of personnel.

(e) Frequency and content of medical surveillance.
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(f) Site control measures including site map, work zones,
communication, security and site access.

(g) Standard operating safety procedures, engineering
and work practices.

(h)~ Personal protective equipment specific to each of the site
tasks and operations being conducted. Include types / materials, respiratory
p r o t e c t i o n p r o g r a m a n d s i t e - s p e c i f i c a c t i o n L e v e l s t o d i c t a t e
upgrades/do wn grades.

(i) Personnel hygiene and decontamination facilities and
procedures .

.(j) Equipment decontamination facilities and procedures.

(k) Frequency and types of personnel and e n v i r o n m e n t a l
monitoring including instrumentation, calibration, sampling techniques and
analytical methods.

(1) Heat/cold stress monitoring.

(m) On-site emergency equipment and first aid requirements.

(n) Emergency response plan and contingency procedures.

(o) Logs, reports, and recordkeeping related to implementation
of the.SHERP.

(3) Examples of Guidance. The following are examples of availab
guidance which can be used (latest editions should be used):

(a) NIOSH (National Institute of Occupational Safety and
Health), Manual of Analytical Methods, 3rd Edition, Volumes I and II, February
1984.

(b) TLV's - Threshold Limit Values and Biological E x p o s u r e
Indices for I987r88, ACGIH (American Conference of Governmental Industrial
Hygienists) .

(c) ANSI Z88.2-1980, (American National Standards Institute),
American National Standards Practices for Respiratory Protection, March 11,
1981 .

(d) Interim Standard Air Monitoring Guide for Hazardous Waste
Sites, Toxic Waste and Environmental Section, Missouri River Division, U.S.
Army Corps of Engineers, June 1984.

(e) NIOSH/OSHA/USCG/EPA, Occupational Safety and H e a l t h
Guidance Manual for Hazardous Waste Site Activities, October 1985.

6. Fracture Trace Analysis Review. The L985 EPIC fracture trace analysis
shall be reviewed to confirm the interpretation of the lineaments identified
in the report. A copy of the report and the p h o t o g r a p h y utilized in the
analysis will be provided to the Contractor by the COE. The Contractor shal^L

S -13

AR000223



geophysical surveys shall be performed on the Lan

also examine the aerial photos obtained for topographic mapping under this
"ontract to confirm or enhance the interpretations made using the f o r m e r l y
xisting photography. All lineaments identified in the EPIC report and any

newly identified lineaments shall be located on the 1"»200' vicinity map
generated under this contract. A discussion of those lineaments which aiay
affect contaminant migration in the vicinity of the Blosenski site, including
possible interpretations, shall be included in the Pre-Design Engineering
Report .

7. Surface Geophysical^ Surveys.

a* Off-Site Electrical Resistivity Survey. Electrical r e s i s t i v i t y
profiling shall be performed to further delineate possible fracture zones
identified by the fracture trace analysis as potentially affecting the
Blosenski site. Electrode configurations and spacings shall be appropriate
for locating these fluid-filled bedrock f r a c t u r e zones. E l e c t r i c a l
resistivity profiling shall also be performed in areas of known ground-water
contamination to aid in determining related contaminant migration pathways.
Results • shall b'e presented as horizontal profiles or contour maps of apparent
resistivity. Prof i l'e lines shall be surveyed and accurately Located on the
site maps .

S I u r y e v . S u r f a c e
to aTo" in locating

concentrations of buried drums.

(1) Magnetometer Survey. A magnetometer survey of the landfill
surface shall be performed. Metal debris on the ground surface may affect
•agnetometer readings. The presence of metal debris near a m a g n e t o m e t e r
otation shall be noted at the time of the survey and possible interference
considered in the interpretation of the data. Either total field or gradient
measurements may be taken. If total field measurements are taken, daily
readings shall be taken at a fixed reference base station Located off site in
an area free of magnetic anomalies. Care will be taken to minimize noise from
clothing and personal effects such as steel-toed boots, respirators, etc.
Station measurements or continuous measurement methods may be used. Survey
lines and stations shall be spaced closely enough to allow a contour aap of
magnetic field intensity to be constructed on the site plan. No attempt shall
be made to estimate the quantity or depth or drums from the magnetometer data.
The Contractor shall include in their proposal (Drum D i s p o s a l A r e a
Investigation Report) a brief description of the equipment and methods to be
used, including survey line locations and station spacings.

(2) Electromagnetics Survey. An electromagnetics (EM) survey of
the landfill shall be conducted to be used in conjunction w i t h the
magnetometer data and surface soil sampling results to locate concentrations
of buried drums. The instrument used shall have a response depth of
approximately 30 feet. Station readings shall be taken at sufficiently close
spacings to allow large concentrations of drums to be detected. The,
Contractor shall include in their proposal a brief description of the
equipment and methods to be used, as well as station spacings and any o t h e r
pertinent information.

(3) Drum Disposal Area Inves tigat ion Report. The Contractor shall
oresent the results ol each of the surface geophysical surveys in the fora of
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isopleth maps of magnetic field intensity and conductivity. In addition,
profiles or other means may also be used to further illustrate the resul
he Contractor shall attempt to correlate the results of the magnetometer

EM surveys, as well as results of on-site soil gas analysis, to Locate ar
of the landfill which may contain Large concentrations of buried drums.
Possible areas shall be shown on a site plan and shall be rated as to the
degree of confidence of their identification as drum disposal areas. The
three areas where drums were found in test pit excavations performed during
the Remedial Investigation should be used as control Locations where drums are
known to be buried. These three areas should receive the highest confidence
rating as probable drum disposal areas. The Contractor shall also provide a
written discussion of the field methods and equipment, correlation methods,
and the basis for the rating of each possible drum disposal area. This
information shall all be compiled in a Drum Disposal Area Investigation Report
which shall be completed as soon as possible after completion of the necessary
field activities.

8. Surface Soil Sampling. A soil gas study shall be performed in the filled
area of .the site as another tool to help determine whether residual volatile
product (and possibly drums) are still present in the landfill. The s t u d y
shall be conducted only under proper conditions (no recent rain events). The
technical approach shall involve pounding temporary steel shallow point well
samplers (preceded by drive points) which are open ended at the bottom. The
well points shall be inserted a distance of 3-5 feet and then withdrawn one-
half foot to allow for soil gas development. Any annular space that develops
shall be sealed off by tamping soil around the well.point. Soil gas shall be
allowed to develop for 12 - 24 hours before the probe is sampled using a
peristaltic pump. Each probe will be sampled using both a PID and FID typ,
instrument with steady state and peak instrument readings being recorded f
oth instruments. The instruments shall be calibrated and zeroed periodical

as instructed by the manufacturer with an ombient air blank (drawn through
cleaned probe) also being analyzed periodically. When probes are removed the
holes shall be backfilled with powdered bentonite. The contractor shall
accurately locate sampling points and produce isopleth maps as p a r t of the
final report. The A-E shall submit a detailed plan for the soil gas study as
part of the AEQCP.

The sample grid shall coincide and be on even multiple of the grid that will be
used for the geophysical surveys. For estimating purposes the soil gas survey
will be assumed to consist of approximately 125 sampling points.

9. Sediment Sampling. In the sampling plan of the AEQCP, the C o n t r a c t o r
shall propose five sediment/surface water (if water is flowing) sampling
points along the course of the unnamed tributary of Indian Spring Run. At
least one of these sampling points shall be upgradient of the Blosenski
Landfill Site to assess possible upstream sources of contamination. The
surface water samples shall be taken prior to the sediment samples to L i 01 i t
generation of particles that could effect the surface water sample results.
For both sediment and surface water sampling, sampling activities shall
proceed from the furthest down stream point sequentially in an up s t r e a m
direction. The Contractor shall propose specific sampling p r o c e d u r e s for
obtaining these samples. (See Tables 2 and 3)

All sediment samples shall be analyzed for V o l a t i l e Organics by EPA Me
8240, SNA Extractable Organics by EPA Method 3540 or 3550/8250 or 3270,

M e t h o d
and

S -15

AR000225



Pesticides/PCB's by EPA Method 3540 or 3550/8080. All quality control
rocedures and control limits are detailed in the respective methods. All
ediment samples shall be analyzed for Priority Pollutant Metals using EPA

M e t h o d 3050/6010 for Antimony, Beryllium, Cadmium, Chromium, C o p p e r , Lead,
Nickel, Thallium, and Zinc, and EPA Methods 3050/7060 or 7061 for Arsenic. EPA
Method 7471 for Mercury, EPA Method 7760 for Silver, and EPA Method 3050/7740
or 7741 for Selen'ium. See Section 4e for quality control r e q u i r e m e n t s in
addition to those stated in the method. All analytical results shall be
.reported on a dry weight basis.

All surface water samples shall be analyzed for Volatile Organics by EPA
Method 8240, SNA Extractable Organics by EPA Method 3510 or 3520/8250 or 8270,
and Pesticides/PCB's by EPA Method 3510 or 3520/8080. All quality c o n t r o l
procedures and control limits are detailed in the respective methods. ALL
surface water samples shall also be analyzed for total Priority Pollutant
Metals using EPA Method 3010/6010 for Antimony, Beryllium, Cadmium,' Chromium,
Copper, Lead, Nickel, Thallium, and Zinc, and EPA Method 7060 or 7061 for
Arsenic; EPA Method 747.0 for Mercury, EPA Method 7760 for Silver, and EPA
Method 7740 or 7741 for Selenium. See Section 4e for quality control
requirements in addition to those stated in the method. Some ICP analyses may
need to be changed to Graphite Furnace to meet or exceed MCL's. D e t e c t i o n
Limits for all organic and inorganic analysis will meet or exceed MCL's.

10. Monitoring Wells.

a* Well Locations. Fifteen (15) new ground-water monitoring wells
shall be installed to define contaminant migration pathways and the limits of
ground-water contaminants in the bedrock aquifer. Approximate well locations
:id their intended functions are Listed below.

(1) Three (3) wells shall be installed between the south site
boundary and Kings Highway to determine the effects of residential well
pumping on ground-water levels, determine the presence of a ground-water
divide in the area, and determine the extent and migration pathways for
ground-water contamination.

(2) Three (3) wells shall be installed along Kings Highway to
investigate contaminant migration to residential wells in the vicinity of
Kings Highway and Cambridge Road.

(3) One (1) well shall be installed to replace MW6-1 which appears
to have been vandalized.

(4) Four (4) wells shall be installed to the north e a s t of the site
to investigate contaminant migration pathways in the direction of residential
wells along Cambridge Road.

(5) Four (4) wells shall be installed to the north and northwest to
define the limits of ground-water contamination and define the influence of
the intermittent stream on contaminant migration.

Exact well locations and the number of wells in each area will be determined
based on the results of the fracture trace analysis and off-site e l e c t r i c a l
resistivity survey. However, the total number of wells will remain the sane.
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b' M o. n i t o r i n if W e l l jns^aL la t ion P I a n . P r i o r to i n i t i a t i o n of
-onitoring well installation activities, the Contractor shall submit to t
ontracting Officer for approval a Monitoring Well Installation Plan whic

with suggested revisions, will stand as the Monitoring Well Installation PL
for the project. This plan shall include a description of the equipment and
procedures that will be used to install the monitoring wells and to o b t a i n
necessary soil and rock samples. At a minimum, this plan shall describe the
drilling equipment and methods, well d e v e l o p m e n t procedures, soil and rock
sampling equipment and methods, precautions for preventing cross contamination
of aquifers, and shall identify the responsibilities of all personnel
involved. Within 10 working days after the completion of the fracture trace
analysis and the off-site geophysical survey the Contractor shall submit, for
approval, proposed monitoring well Locations. The locations shall be shown on
the 1"«200' vicinity map. This monitoring well location plan shall, a f t e r
approval, be included as an attachment to the previously approved Monitoring
Well Installation Plan.

c. General Requirements. The Contractor shall provide a qualified
geologist who shall be on site for all monitoring well drilling, installation,
d e v e l o p m e n t , and t e s t i n g operations. R e c o m m e n d e d p r a c t i c e s for the
construction of such wells are set forth in "Manual of Water Well Construction
Practices," USEPA Publ. EPA 570/9-75/001. Additional design recommendations
are given in "Procedures Manual for Groundwater Monitoring at S o l i d W a s t e
Disposal Facilities," USE-PA Publ. No. EPA 530/SW-611," and "RCRA Ground-Water
Monitoring Technical Enforcement Guidance Document," USEPA, September 1986.
Any state or local certification requirements shall be met. The Contractor
shall be responsible for obtaining any well drilling permits required by state
or local authorities and for complying with state or local regulations
•oncerning submission of well logs and samples.

d. Drilling Methods.

(1) The drilling method(s) is optional. Drilling fluids shall be
restricted to clean water and filtered air. Water to be used for d r i l l i n g
purposes shall be from a source which has been tested and proven to be free of
contaminants prior to initiation of drilling activities. Air used for
drilling fluid shall be filtered to remove compressor oil. The filt e r snail
be o p e r a t e d and maintained in full a c c o r d a n c e w i t h a a n u f a c t u r a r ' s
recommendations.

(2) Minimum 4" I.D. casing shall be set through the overburden and
1 to 2 feet into bedrock and cemented into place using the grout m i x t u r e
specified in paragraph 10.k, Sent onite Seal and Grout. Further drilling into
bedrock will not be permitted until casing is grouted into place. Grout shall
be tremied into place around the casing from the b o t t o m to the top or the
grout aay be placed ia the open hole prior to inserting the casing. The
casing shall be centered in the hole to ensure a complete grout seal.

e. Protection o f Water YieId ing Zones. The use of c o n t a m i n a t i n g
additives (gels,barite, etc.) in drilling fluids is not permitted. Grease or
oil on drill rod joints is not permitted. Dispersing agents (sue a as
p h o s p h a t e s ) or acids shall not be used in well installation or d e v e l o p m e n t .
There shall be no a t t e m p t made to chemically disinfect the well. The
Contractor drill rig or rigs, drill tools, and associated equipment s n a L L be
cleaned with Live steam prior to c o m m e n c e m e n t of drilling at eaca v e i l
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Location. It is expressly understood that toxic and/or c o n t a m i n a t i n g
substances shall not be used during any part of the drilling, well
retaliation or well development process. AIL drilling methods shall prohibit

the introduction of contaminants from one water bearing stratum to another via
the well bore.

f. Soil Samples. Down hole soil samples shall be obtained at a minimum
of every 5 feet in the overburden to provide an accurate log of s u b s u r f a c e
materials. Drill cuttings shall not be s u b s t i t u t e d for down hole samples.
Down hole samples shall confirm adequacy of logging from drill cuttings.
These samples are not for chemical analysis and do not have to be saved.

P r o p o s e dsa m p l i n g m e t h o d s shall be i n c l u d e d in the M o n i t o r i n g W e l l
Installation Plan.

g. Rock Core. Continuous rock.core shall be taken in the bedrock
portion of all monitoring well borings to a d e p t h of 175 feet below ground.
Core^shall be N series or larger in diameter. Double or t r i p l e - t u b e core
barrels shall be used for all rock coring. Coring methods and equipment shall
maximize core recovery and minimize drilling induced damage to the core.
Excessive core loss or damage 'which occurs as a result of the Contractor's
negligence or improper practice will be grounds for non-acceptance of the well
by the Contracting Officer. All core shall be carefully Logged in accordance
with paragraph 10.m. and photographed in color. Included in each photo shall
be the project name, date, hole number, and core depth. Top and bottom of the
core shall also be clearly indicated in the photo. Two sets of prints shall

. be submitted along with the field logs within 10 days of completion of the
well. Detailed logging requirements are given in paragraph 10.m. Well
Construction Logs.

h. Down-Hole Geophysical Logging. Down-hole geophysical Logs shall be
run on the bedrock portion of all monitoring well borings after development of
the well boring in accordance with paragraph 10.n. and a subsequent waiting
period of 3-4 days. As a minimum, caliper, temperature, and spontaneous
potential logs shall be run. Temperature logs shall be run first in each
boring. An interpretation of the logs from each boring will be performed to
a t t e m p t to d e t e c t w a t e r - p r o d u c i n g f r a c t u r e s in the b e d r o c k . This
interpretation shall be used along with fracturing observed in the core to
d e t e r m i n e the depth of placement of the monitoring well screens. The
geophysical logs and interpretations shall be included as an appendix to the
engineering report.

i* Well Riser and Screen. To prevent collapse or silting in of the
monitoring wells, well screen and riser shall be suspended in the boring a
shown in the attached drawing. For estimating purposes, the well d e p t h s ,
screen lengths, and riser lengths shall be as shown in the drawing. 7hg
screens shall be located to monitor water bearing fractures or zones as
indicated by observation of the rock core and interpretation of the down-hole
geophysical logs. -Well riser shall consist of new, threaded flush joist 30i
grade stainless Steel Schedule 5 pipe with a minimum 2-inch nominal diameter.
Riser shall conform to ASTM Standards A3L2-84c and A778. The well screer,
shall be constructed of the same size and strength 304 Stainless Steel as the
riser. The screen shall be factory constructed "continuous wrap" design wit'r
a slot width of 0..010 inches. Riser and Screen shall be joined by t h r e a d e d .
flush joint couplings to form w a t e r t i g h t unions. All joints shall be d r >
threaded without the use of Lubricating oils or grease.
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_2_ Drilling and sampling equipment.

_3_ Depth of each change of stratum. (Note that sufficient
samples shall be taken to identify changes in Lithology and character.)

_4. Thickness of each stratum.

_5_ A description and identification of the material of which
each stratum is composed according to the United Soil Classification System.
Rock classification terminology shall follow EM 1110-1-1804, Appendix B.

6 Depth interval from which each sample was taken. Include
blow count whenever a sample is driven.

2. Nominal hole diame-ter and depth at which hole diameter (bit
sizes) c hange s.

_§_ Depth at which ground water is first e n c o u n t e r e d while
drilling and fluid levels at the - beginning and end of each shift.

2, Total depth of boring.

10 Depth or location of any loss of drill water c i r c u l a t i o n ,
loss of tools or equipment.

11 Depth of any core loss zones.

12 Percent core recovery for each coring run.

13 Drilling date or dates, the name of the driller and
geologist logging the hole.

14 Coordinates and elevation.

Descriptions of rock core shall include items such as rock type, b e d d i n g or
foliation, degree of weathering, fracturing, hardness, and o t h e r p e r t i n e n t
information. Fracture descriptions shall include, as a m i n i m u m , dip angle,
aperture, alteration, and spacing. Drilling-induced fractures shall be
indicated as such.

(2) A Well Installation Diagram shall be constructed for each
monitoring well at the time of installation which shall include, but not be
limited to, the following:

_!_ Reference elevation for all depth measurements,

£ Drilling and sampling equipment.

_3_ Major strat igr aphic units.

4_ Total depth of complete well.
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5 Development methods and records.

_6_ Nominal hole diameters.

1_ Depth and type of well casing.

j3' Description (to include length, location, d i a m e t e r , slot
sizes, material, and manufacturer) of well screen(s).

_9_ Static water level upon completion of the w e l l and a f t e r
deve Lopment.

Copies of the field boring logs and Well Installation Diagrams shall be
included in the draft Engineering R e p o r t and final d r a f t e d W e l l and
Installation Diagrams shall be submitted in the final Engineering Report. The
logs shall be prepared by a qualified geologist present during all d r i l l i n g
operations. The original and one copy of each field boring Log and well
installation diagram shall be submitted to the Contracting Officer not later
than ten calendar days after the well is completed. The well w i l l not be
accepted by the Contracting Officer until 'the logs are received and aoproved.

n. Well Development. • After each well boring has been d r i l l e d , but
prior to geophysical logging or installation of the screen and r i s e r , the
contractor shall direct a program for the development of the well by pumping,
without the use of acids, dispersing agents or explosives. Development shall
continue for a period of four hours (minimum) and until ground water removed
from the well is clear and free of sand. At least as much w a t e r as was
introduced during drilling shall be removed from the well. No water or other
liquid may be introduced into the well during development. All de v e l o p m e n t
equipment shall be suitable decontaminated before use in the w e l l as
referenced in paragraph 4(b)(2). After final development of the well, the
Contractor shall collect approximately one Liter of water from the well in a
clear glass jar, label and photograph it with a 35mm color photo, and submit
the photo as part of the well log. The photograph shall be a s u i t a b l y back-
Lit close-up which shows the clarity of the water. All water f r o a well
development shall be contained and transported to the site. The water snail
then be treated by the GAG units used to treat the p u m p test j a t e r and
released to the unnamed tributary of Indian Spring Run.

o. Ground Water Samples for Chemical Analyses. The C o n t r a c t o r s h a l l
include in the QCP all methods and equipment to be utilized. Sacn of the
newly installed ground water monitoring wells shall be sampled for cieaical
analyses once. Prior to sampling, the water level in each well s n a i l be
measured using a decontaminated sounder or tape. This information, js«d with
the 'information available on well construction, shall be used to c a l c u l a t e
well water volume. Then the well shall be pumped or bailed j 111 clean
e q u i p m e n t to remove a quantity of water equal to at Least five t i a e s the
submerged volume of the casing. If the well does not recharge fast «aougn to
permit removing five casing volumes, the well shall be pumped or b a i L « a dry
and sampled as soon as sufficient recharge has occurred. Ground water jamples
shall be analyzed as specified in the following paragraph. (See Table -)

ALL groundwater samples shall be analyzed for Volatile Organics by EPA ".etaod
8240, BNA Extractable Organics by EPA Method 3510 or 3520 / 8250 or 32':. and
Pesticides / PCB's by EPA Method 3510 or 3520 / 8080. All q u a 1i t v c o n t r o l
procedures and control limits are detailed in the r e s p e c t i v e m e t n o d s . The
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*
Volatile Organic and BNA Extractable Organic Analysis shall also taclud.
CLP-type peak search routine to tentatively identify and q u a n t i f y non-
peaks. All groundwater sample s' shall also be analyzed for t o t a l ?rio
Pollutant Metals using EPA Method 3010 / 6010 for A n t i m o n y , B t r y l l
C a d m i u m , Calcium, Chromium, Copperj Lead, Magnesium, Nickel, P o t a s s i u m
Sodium, Thallium, and Zinc and EPA Method 7060 or 7061 for Arsenic, SPA Method
7470 for Mercury, EPA Method 7760 for Silver, and, EPA Method 7740 or 774L for
Selenium. All groundwater samples shall also be analyzed for d i s s o l v e d
metals using EPA Method 3005/6010 for all metals except Arsenic, M e r c u r y , and
Selenium for which the same methods as those Listed for total metals shall be
used. See Section 4e fo.r quality control requirements in a d d i t i o n to those
stated in the method. Some ICP analyses may need to be changed to G r a p h i t e
Furnace analyses to meet or exceed MCLs. Additional general water quality
parameters shall be analyzed using methods from the latest e d i t i o n of EPA
600/4-79-020 (See Tables 4 and 7). Detection Limits for all organic and
inorganic will meet or exceed MCLs.

P • Contractor Responsibility _f _o_r M o n i t o r i n g W _£_! _L_s. It is the
responsibility of the Contractor to properly plan, design, install, develop,
and test monitoring wells so that they are suitable to produce representative
ground water samples in sufficient quantity and quality for g e o c n e m i c a l
testing. The Contractor shall ensure that the intentions of t h i s S c o p e of
Services and best construction practices are carried out. If the C o n t r a c t o r ,
due to his inadequate tlesign or construction, installs monitoring wells that
are not functional or not in accordance with specifications, the Contracting
Officer will disapprove the well and direct the Contractor to repair or
replace it at the Contracting Officer's discretion. This work shall be done
at no additional cost to the Government. If a monitoring well is disappro'
by the Contracting Officer or is abandoned by the Contractor for any rea;
the hole shall be backfilled with neat cement grout from bottom to top by
Contractor at no additional cost to the Government.

q« Response Teat. After each well has been completed, a response test
shall be conducted. The initial static water level shall be m e a s u r e d and
recorded. Both falling head and rising head test shall than be run i r. each
well. The water level in the well shall be raised by introducing a sat Itr or
stainless steel slug into the well. After the falling head test is cosalated
and the well has stabilized, the rising head test shall be run by r a a o v t n g . t a e
bailer or slug from the well and recording the water level response.
Formation permeability shall be estimated from the slug test data using
recognized standard methods. The response test results shall be suaaltttd co
the Contracting Officer's representative along with the boring logs and well
installation diagrams and shall also be included in the Engineering Report.

r. Continuous Water Level Recorders. Continuous water level r e c o r d i n g
devices shall be installed in 3 monitoring wells in areas whicn a a •/ be
affected by pumping of nearby residential walls. These wells snail be
identified at the time monitoring well locations are proposed. The 3 « v i c e
shall consist of a down-hole pressure transducer and a data r e c o r d i a j a nit.
The unit shall measure and record the ground-water Level in the w a l l * t ; aour
intervals for a period of one month. This data shall be used to det«ra:n« the
effects of residential well pumping on local ground-water flow.

s> Si t.e Restoration. The site of each monitoring well shall at 1«:": •. r
as near its original condition as is possible. Tire tracks and ruts s-.a.i.
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graded smooth. Areas of damaged vegetation shall be reseeded. The Contractor
shall, at all times, keep each well site free of trash and debris generated by
the Cont ractor.' s activities.

11. Aquifer Pump Test. A pump test shall be conducted to d e t e r m i n e the
hydrologic characteristics of the bedrock aquifer. In order to conduct the
pump test, a test well and two observation wells shall be installed. The
actual location of the test well and observation wells shall be p r o p o s e d by
the Contractor based on the results of the other site characterization
activities . The test well shall be installed in accordance with proper well
design and construction standards. The observation well shall be designed to
accurately measure the varying water levels during the pump test. The
Contractor shall submit the proposed design and construction methods to the
Omaha District CE for approval prior to the start of work. Details concerning
the installation of the wells and performance of the pump test are specified
in the following paragraphs:

a. General Requirements. The Contractor shall provide a qualified
h y d r o g e o I o g i s t who shall be on site for all d r i l l i n g , i n s t a l l a t i o n ,
development, and testing operations. Any state or local certification
requirements shall be met. The Contractor shall be responsible for obtaining
any well, drilling permits required by state or local authorities and for
complying with state or local regulations.

b' Test W el 1. A test well c a p a b l e of e f f i c i e n t l y p r o d u c i n g
approximately ten to forty gallons per minute shall be installed. The
estimated depth of the well is-120 feet. The drilling method is optional,
however, the method selected sharll minimize damage to the water bearing
formation due to the drilling. Sufficient soil and rock samples shall be
taken to accurately log the subsurface materials determined. The well shall
be designed by the Contractor. The well material is optional. The well
screen shall be the continuous slot type. The screen length shall be
determined by the Contractor, based on conditions encountered during drilling.
For estimating purposes, assume a 30-foot long screen. The well shall be
sufficiently aligned and plumb to permit installation of the pumping
equipment. A 3/4" to 1" PVC pipe shall be installed outside the well casing
and screen to permit water level measurements immediately adjacent to the
well. A suitable method to get accurate water level measurements inside the
well shall also be provided. The annular space around the casing above the
screen shall be sealed to prevent migration of water along the casing. The
well shall be developed sufficiently to produce a sand-free, efficient well.
A drill log and well installation diagram similar in magnitude as specified
for the monitoring wells shall be prepared. Upon completion of the pump test
and analysis, the well shall be abandoned by backfilling with cement grout
from the bottom up. Any cas ing / s cr een that can be removed r e m a i n s the
Contractor's material.

c. Observation Well. The observation wells shall consist of any
suitable device that will permit accurate water Level measurements throughout
the pump test and recovery period. The minimum diameter shall be two inches
and the average depth is estimated to be 120 feet.

d. Pump Test. The pump test shall be performed for 48 hours w i t h a
minimum eight-hour recovery test. The Contractor shall determine the o p t i m u m
pumping rate. In addition to monitoring the test well and the two observation

S -23

AR000232



iwells, the Contractor shall monitor any existing monitoring wells that
aid in the hydrologic analysis. It is e s t i m a t e d that a p p r o x i m a t e l y t
existing monitoring wells will be monitored throughout the test.
Contractor shall submit for review and approval a Pump Test Plan. The
shall include as a minimum: the location and design of the test well and
o b s e r v a t i o n wells; installation and development methods; the n u m b e r and
Location of the.existing monitoring wells that will be monitored; d r a w d o w n
measurement intervals; method(s) for measuring drawdown; anticipated pumping
rate; and any other pertinent data. Water produced during the pump test shall
be discharged to the intermittent stream located to the north of the s i t e
after proper treatment. The Contractor is responsible for obtaining
permission from the state for surface discharge of the pump test water. The
Contractor shall supply the state with information on the proposed treatment
methods, influent and effluent stream characteristics, discharge rate, Length
and date of the test, and all other information required to obtain s t a t e
approval.

"e • Analy s is and Presentation of Data. All p u m p test d a t a (both
drawdown and recovery) shall be analyzed to the extent possible using
established techniques. Hydraulic conductivity, storage coefficients and
specific capacity computed from the analyses shall be p r e s e n t e d for all
observation wells and the pumping well in the Engineering Report. The report
shall also describe the test procedure, qualitatively discuss the.reliability
of all values, derived from the test, and shall estimate a hydraulic
conductivity and storage coefficient value representative of the aquifer
suitable for future design purposes. Copies of field notes from the pump test
(including all water level measurements), the reduced drawdown versus time v
and graphical plats of the data for all wells monitored during the
the pumping well shall be included as an appendix to the report.

12. Residential Well Monitoring Program. Limited area-wide residential
monitoring was performed as part of the RI and post - Rl a c t i v i t i e s . A
similar program is to be expanded and carried on as part of this Scope f Work.
It will be assumed that a total of 35 residential wells shall be sampled ones
as part of this SOW. The Contractor is responsible for submitting a sampling
plan for this activity as part of the A-E QCP. This proposed plan shall
specify residential wells in the area that the Contractor feels should be
sampled to compliment data that will be obtained from analysis of new
monitoring well groundwater samples. The overall objective of the sampling
and analysis program will be to fully delineate the extent and m a g n i t u d e of
ground water contamination resulting from landfilling a c t i v i t i e s at the
Blosenski Site. To accomplish the sampling plan the C o n t r a c t o r may need to
conduct a survey within the neighborhood to document condition and character
of the area residential wells.

An attempt shall be made to sample each well prior to any water t r e a t m e n t
devices. This may involve simply sampling at the tap. A sampling p r o t o c o l
shall be proposed as part of the A-E QCP. A field log shall be kept of the
specific activities that were involved with sampling each residential well.
Ease of sampling should be kept in mind when considering certain w e l l s for
inclusion in this monitoring program. Residential well s a m p l e s s n a i l be
analyzed for the same parameters as monitoring wells samples except that onl>
total metals shall be analyzed for (not total and dissolved as for a o n i t o r i n g
well samples). See Section 10(o).
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13. Monitoring Well Abandonment. Five (5) existing monitoring wells which
have been damaged shall be abandoned. The d e p t h of each well shall be
measured if possible. The well shall then be filled with grout which is
placed from the bottom of the well using a tremie pipe. The grout mix shall
be as specified in paragraph 10.k. Bentonite Seal and Grout. The surface
protective casing and any surrounding protective posts shiTToe removed. The
well casing sha. 11 be removed to a depth of at least 2-3 feet below ground.
The top of the well shall then be covered with soil to original grade. A
record shall be kept of the materials removed from the well and the amount of
grout used. All materials removed from the well shall b.e steam cleaned and
removed from the site.

14. Availability of Incinerators. The Contractor shall investigate the
a v a i l a b i l i t y of incinerators, t h a t are in full c o m p l i a n c e w i t h EPA
requirements, that could be used by a remedial action contractor for disposal
of waste. The survey shall include as a minimum: Company name/contact, haul
distance from site, acceptable wastes, capacity (current and projected) and
any additional comments. This information shall be in table form and inserted
in the. pre design Engineering Report.

15. Interview of Personnel. The Contractor shall conduct an interview of key
site personnel who operated 'or Lived by' the site. This interview .is to o.btain
information about the history .and operation of the site. The Contractor shall
meet with EPA Region III enforcement personnel to review files and compile a
list of people to interview. Questions to be asked and the names of people to
interview shall be proposed to COE Project Manager in a Letter prior to
interview. The interviews that are conducted shall be documented, recorded,
and included in the Pre-Design Engineering Report.
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ABSTRACT

The following report presents a fracture trace/lineament analysis of the
Blosenski Landfill In West Cain Township, Chester County, Pennsylvania. The
analysis was undertaken to support ongoing remedial Investigation andfeasibility study of this Superfund sits.

Historical aerial photography was used to enhance fracture trace
detection In agricultural fields, sixty-two fracture trace features were
Identified on historical aerial photography between 1965 and 1984. Two major
fracture trace trends were Inferred from a rose diagram plot of the 62
fracture traces. One trend had an approximate orientation of N70E, while theother had an approximate east-west; orientation.

The majority of the east-west fracture traces occurred 1n the northern
half of the study area, while the majority of the N70E fracture traces were
seen fn the south. The results suogest the possibility of two fracturesystems In the area.

The Environmental Protection Agency's (EPA) Environmental Photograohlc
Interpretation Center In Warrenton, Virginia, a field station of the
Environmental Monitoring Systems Laboratory 1n Las Vegas, Nevada, nerformed
this study at the request of EPA Region 3. This analysis covers the periodbetween 1965 and 1984 and was completed In April 1985.
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INTRODUCTION

This report presents a fracture trace/lineament analysis of Blosenski
Landfill In West Cain Township, Chester County, Pennsylvania. The analysis
was undertaken to support an ongoing remedial Investigation and feasibility
study of this Superfund site.

Figure 1 depicts the site location, keyed to a U.S. Geological Survey
(USGS) 1:24,000 scale topographic quadrangle map. Site boundaries or areas
used in the analysis were determined by observations made from the aerial
photography and do not denote legal property lines or ownership.

Fracture traces are linear features that can be identified on aerial
photography as differences in vegetation growth or lustiness, soil tonal
variations, discontinuities in rock outcrops, and topographic features like
straight stream segments and shallow grooves in the land surface. The linear
feature must be natural, excluding those natural features such as outcrop
patterns of tilted beds, lineatlons, foliation and stratlgraphlc contacts.

Aerial photography of the Blosenski Landfill was obtained to represent
the period from 1965 to 1984.1 Historical black and white photography for the
years 1965, 1969, and 1980; color photography for 1983; and color Infrared
photography for 1984 were used for this.analysis.

Historical aerial photography was used to Identify a greater number of
fracture trace features. Many of the fracture traces were Identified as soil
tonal variations In agricultural fields. The use of historical aerial
ohotography allowed the analyst to examine a greater number of fields existing
in a tilled state, thereby allowing direct observation of the soil tonal
variations. The fracture trace features were identified on historical and
recent aerial photography and compiled onto an overlay of a recent photo of
the Blosenski Landfill site area (Figure 2). A second historical photo was
included to show fracture trace features In a field adjacent to the site.

The Environmental Protection Agency's (EPA) Environmental Photographic
Interpretation Center in Warrenton, Virginia, a field station of the
Environmental Monitoring Systems Laboratory in Las Vegas, Nevada, performed
this analysis at the request of EPA Region 3. Work was completed in April
1985.

IA listing of all maps and photography used in this report can be found in the
References section.
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FIGURE I LOCATION MAP
BLOSENSKI LANDFILL-——-^--^^^nMPV aprvw »A n..An '̂ r̂ . | SCftL£ |: 24. 000
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METHODOLOGY

A search of government and commercial aerial photographic sources was
undertaken to obtain the best quality photography available of the site
spanning the desired time frame. A listing of all maps and photography used
for this report can be found In the References section.

The analysis was performed by stereoscopically viewing pairs of
transparencies, backllt on a standard Richards light table. By observing the
site three-dlmensionally, at various light Intensities, and at various
magnifications, the analyst could search for desired features expressed on the
land surface.

Prints were made from the most recent photography to cover the niosenskl
Landfill site area. Prints were also made from one year of historical black
and white photography to cover the Blosenski Landfill site. The findings were
annotated on overlays to these prints, and full descriptions are provided in
the accompanying text.

It should be noted that site boundaries or areas used In this analysis
were determined by observations made, from the aerial photograohy and do not
denote legal property lines or ownership.

In this report, a distinction 1s made between probable and possible
Identifications. Probable Is used when a limited number of discernible
signatures allows the analyst • to be reasonably sur» of a particular
Identification. Possible 1s used when few signatures are discernible, and the
analyst can only infer an Identification.
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FRACTURE TRACE/LINEAMENT ANALYSIS

QLOSENSKI LANDFILL SITE AREA (Figure 2)
This 1984 color Infrared photo represents an approximate 9.2-square

kilometer (3.6-square mile) area surrounding the Blosenski Landfill.
Sixty-two fracture traces were Identified from the analysis of historical
aerial photography and compiled onto the one overlay for the 1984
ohotograohy.

The approximate position of the annotated fault was transferred from a
geologic map of the Honeybrook Quadrangle by Bascorn and Stose (1938). 1

I8asco», F., and Stost, 6.W., 1938, Geology and mineral resources of the
Moneybroofc and Phoenixvllle Quadrangles. Pennsylvania. U.S. Geological Survey
Bulletin 891, 145 p. C0"tolled by A.A. Socolow, 19̂ 78, in: Atlas of Preliminary
Geologic quadrangle Maps of Pennsylvania. Pennsylvania Bureau of Topographic
and Geologic Survey, 1981.
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OBG ftPOl OG1ST- P •

WELL LOCATION:
DATE STARTED:
DATE FINISHED:
GROUND WATER ELEVATION: 38--S2.

DEPTH LITHOLOGY SYMBOL

0 -

z.-

—3"!

172 —

COMMENTS: l* o£ \X11>

AR0002**8



O'BRIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION j-OG WELL NO.:

PROJECT LOCATION- DRILLING INFORMATION

CLIENT:.

FH.E

METHOD: /•*.
DRILLING CO.:jy2.

WELL LOCATION:
DATE STARTED:

O.C COS FOREMAN: £A- ̂coc* DATE FINISHED:
06R 6«f • GROUND WATER PI FVATION-

DEPTH DESCRIPTION REMARKS INFORMATION
FIELD BORING

DIAGRAM

DR
IL
LI
N

RA
TE OL O
G

L
LI
T

G0~ - 2

2- 4

4 • i
6 - 8

8- 10

10 - 12

12- 14

14 - 16

16 - 18

18 - 2O

20 - 22

22- 24

24 - 26

26 -28

28 -30

30-32

32- 34

34- 36

38-38

38-40

40- 42

42- 44

48-50

Cn»!,Vlt4

*ea -zz

a- 10

i ***

-1-

44 - 46 ^ i .... _ ..̂.o 4 "2.O

46 • 48 . • .w— . >w*<^-n«bu •••fcfj;'-' j Q
*&n

2-0
50- 52

52-54

54- 58

56 - 58

58 - 8O

COMMENTS:



O'BRIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO • rnuiZb-' ««FFT 2 OF 3

PROJECT

:LIENT:_
Fll F NO •

DRILLING INFORMATION WELL LOCATION:
METHOD:____
DRILLING CO.: __
FOREMAN: _____
OBG GEOLOGIST:.

DATE
DATE FINISHED:—_______
GROUND WATER ELEVATION.

DEPTH DESCRIPTION REMARKS FIELD
NFORMATION BORING

DIAGRAM

DR
IL
LI
NG

RA
TE

TH
OL
OG
Y

LO
G

60-62 s~\ _L_. ,. c. v. . i- . - x%_ \ <T i.-i ^ LJI-O 3-iS"

64 • 66

68 • 70

70- 72

72 • 74

74 - 76

76 - 78

78 - 80

•
80-82

82-84

84 - 86

86 - 88

88- 90

90 - 92

92- 94

94 - 96

96 - 98

98 - 100

100 - 102

102 • 104

104 - 106

1O6 108

11O- 112

112 - 114

114 • 116

116 - 118

118- 120

52 • 64 r.u - I—.i.. .̂ i.̂ -rt, . i _ î»*. L»/* x.f̂ ' A. fc '-•« //O
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124 • 126

126 - 128

128 - 130

130 - 132

132 • 134

134 • 136

136 • 138

138 - 140 ,

140 • 142

142 - 144

144 . 146

146 • 148

148 • 150

150 • 152

152 - 154

154 • 156

156 - 158

158 - 160

160 - 162

162 • 164

164 - 166

166 • 168

168 • 170

170 - 172

172 • 174

174 - 176

178 • 178

178 • 180

DESCRIPTION

WELL CONSTRUCTION LOG
DRILLING INFORMATION

MPTHOD:
DRILLING CO.:

OHR RFOI ORIST-

OucicVo^ S-V«A -v<x
v.w-,Wik ̂ o^Va ~ MS°

Q

PucxfT20&? St.Vns4- ê

\ L LI (^ o
Sl VYrt*OCl-*<1 •*• HS

rcu- W-^f«Ho-

f̂ l̂ Ô ^ c* '*?C-\ *̂ T̂ €̂ v ̂

^^ uL \ ^^ 1\™£. ^^ G< V o vi v ycr i^ *Vo^ r^

Sa.</\ Ci Toft ( Qiiut TtOSfi j S c< Vvi 4*

dft« \4trcujN. /jOASik'

tuou^A*f<O QucifT70S<

.X̂ VvsVoê  v <HS<

wv»v
ĉW-s-f

)

v>.-W\Vu ̂ iU^A^ a

•
COMMENTS:

REMARKS

WELL NO.

WELL LOC
DATE STA

DATE FINI
GROUND

l^^lu ^^torfi

V* ^VAKJO-I*^ CtV1**̂ ^ Fittitioic

> ho-W.̂ .'-iS6

^X- H <rcc^Wi
1 O

V\0 f YtOV\ A<4\ -^ • *>O

TV,W**,«l Frac-Uc«l
Ĵj

tfCK-̂ â̂ -̂ ov̂ .

—————— t——

'

t

• roijuzfc>~i

NATION
RTED:
SHED:.

SH6ET 3 OF_i_

Ak
WATER ELEVATION: ___JfJ

FIELD
NFORMATION

DR
IL
LI
NG

RA
TE

H.-O

2.76
H-0

3-S
S-S"
325-
1-0

H-S

3-̂ r
*.7S-

i7iT

-̂.2r
S5"

.̂7!T

io
3-0

3-0

A 75
;7i'
/.r
A*«-
A5-
/•4-
^̂ j-

*«•

5.75-
1

J

LI
TH
OL
OG
Y

LO
G

i-

?fc

BORING
DIAGRAM

1
1
1
1
1
1 .
1

' ' 1
. 1
I

1
i

1 ' 1
1

' . 1

1
1

I ••'
1 ;

t

1
> ! 1

1

1

......I

•

AR00025I



CORE LOG

PROJECT:

BORING NO: snu> 3.6,-f_____CORE SIZE:

DATE-

PAGE_____' OF **_____TYPE BARREL:

RUN
NO.

1

^
I
H

DEPTH (Ft.)
FROM

HS

£5"

65-

?r

TO

ST

tr
?r
2s-

RECOVERY
IN.

Uo

ft

US
\zo

%

100

^
15"
I0̂

DRILLING
TIME

^̂ ,
.3.0 fJL

:̂o "̂
i--/**L

REMARKS
(Water Level, Core Jam, etc.)

P-e-Uo: ftrê ,̂  U r,î v> brcu^

<?̂ r̂ , <3ro«««a^

•C ̂ •*»Ô *̂ %* fl — L_*̂  ^̂  T̂ roM=?*'t t̂ »"

<uu.̂ -. a,ou,Ĥ H

DESCRIPTION OF ROCK TYPE
RUN
NO,

DEPTH (Ft.)
FRQM TO

SJ- •

t>\
65

6)

85-

DESCRIPTION
(Color, Type, Weathering, Structure, etc

'-̂d-

uj F«* si«%% Vtca'^oVk^ '̂ u_Un<A' V



CORE LOG

PROJECT: tSto&giisk: Ca«^<LC»^ vnco T,

, DATE: 6-s-

BORING NO.: /^c^36-<______CORE SIZE: *OQ 11"

PAGE 2 _____OP */_____TYPE BARREL: Ẑ û A

RUN
NO.

5"

d

7

5

DEPTH (Ft.)
FROM

85-

tT

/OS"

/£T

TO

*£-
/«5-
//sT
/2iT

RECOVERY
IN.

ilo

^̂ o
tu
rzo

%
\oO

too

&0

loo

DRILLING
TIME

H.<) ̂ %»v

^ _̂ f̂tl..X^̂ o<i TT?

too ̂ X«<
37^^

.̂

REMARKS
(Water Level, Core Jam, etc.)

£*-L//\ •. Qfecû .̂ K
r><*H/̂ )̂ ' fl Vs.

K"^ W/1̂  \ orov=M Â Ŝ I
Ar oo r^-iucA1 ^i8"iio
^ V.//A . Q- » UH— - —— ̂̂r

DESCRIPTION OF ROCK TYPE

RUN
NO, FRQM

DEPTH (Ft.)
JO

DEaCQlPTION
(Color, Type, Weathering, Structure, etc.)

as* 76

r
ie« •̂ *̂~l— W^ I *

4-'U*v. o touts. •+• TffJCrVfgjg| I>'J1UHM
cJ- T i vl
flv.i



CORE LOG

PROJECT: g(o;iwv«.k; LWt.'n /nco

BORING NO.: m^7.&-(________CORE SIZE:

DATE:

PAGE s?_____OF V______TYPE BARREL:

DESCRIPTION OF ROCK TYPE
RUN
NO.

/O

DEPTH (Ft.)
FRQM

(ZS 'V.T

DESCBtellOfel
(Cplor̂  Type, Weathering, Structure, etc.)

•(rut- 4-<srf<i f̂ f * £'rj<'***i( Qf-*&tt+- 6̂ 1 fn/e. t-ul-t

i //•

***?(
—(T

/»« w
^

4 &/o» fft̂ cf*"̂  Si/fr&t

4̂-
-frc

RUN
NO.

.*

/o
//

IT.

DEPTH (Ft.)
FROM

/iS'

/35

/vs
r̂ 3

TO

/3J-

**

/sr
/o*

RECOVERY
IN.

120

ITf̂ ?

12 ĉ

vo«

%
100

,00

v«o

no

DRILLING
TIME

£l ̂
3,-j. <YW-
>6b' ̂K.

i-5* %,

REMARKS
(Water Level, Core Jam, etc.)

(2«W. W.VK.U,,-, nor^r-x isv «a r
/i f , noTtio,̂  (36-'5*{
W € •*vV'̂  't D/ou« >\*̂  PV *cloO C u

{JLfbjfs) ' i**. OfCacu*^

(A * TVAO ', \ v- >Q ro\ju rs

*rttf(G.. re* shfiv,t*,A &/»«>, frttCW

'



CORE LOG

1

1

i

i

PROJECT:

BORING N

3AftE t.

RUN
NO.

13

O.: mu

1 OF

k- <

; 26-/

,

DEPTH (Ft.)
FROM

/ts.
TO

fS

RECOVERY
IN.

1*

DESCRIPTION OF ROCK
BUN.
NO.

/3

DEPTH (Ft.)
FRQM

/<5

•

.

JO
n$ Sc,«±

%

MO

TYPE

•,4*«-

1WC.U

DRILLING
TIME

t3*^

, 1 ^1
__ ^T^ L ll L.* ^̂ ^̂ ^̂ 1OÔ wt ? -iWi/i *̂ 'V*"« I iCt "̂  ̂ 5 ̂ ^ ^̂ ^̂ ^̂ ^p̂

DATE- 6-S A 6-6 /*?fe

TORE SIZE: /(/<? X * "

TYPE BARREL- Oô 6̂  T̂ bs U>,«- tt*t

REMARKS
(Water Level, Core Jam, etc.)

fldw. J.k. Vxau,^

—————— d
DESCRIPTION

(Color, Type, Weathering, Structure, etc.")
-Ŝ vc.

r̂l

ftr-./W*, 'cÛ -flŜ ^ *«>

^ ^̂ /. f+ e« L +*i t*, £ tJ§i<~\ f 1 i „

—————— i

>

1

•
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O'BRIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO.: mu; 1S-I SHEET 1 OF 3>',..

PROJECT LOCATION:. DRILLING INFORMATION________ WELL LOCATION:.
t5ki_._ CaM^-fi'l) _ MPTHOD- AtV A?rcUfr<>far-> n«-ri? STARTED'

CLIENT:———————
l>$. <Af>W &»-Q

DRILLING CO.:

PUP NO.:
PORPMAN: .firctd_____(€£
08G GEOLOGIST:_£

DATE FINISHED:-
GROUND WATER

DEPTH DESCRIPTION REMARKS FIELD
NFORMATION

BORING
DIAGRAM

DR
IL
LI
NG

RA
TE O
G
Y

LO
T

G.L.- 2 ouockb 4- foc-̂ S
2 • 4 t»x.-Jr
5-7 Sand,/ Si K- C-Sm) »% ê - «»f<

8 • 10

10 • 12 Cc.'»v-vnc>4-CiA'T COCK

12- 1J~

\-2.'

*."• 16 _^._ .- ̂ tfgv

16 - 18

18-20

20-22

22- 24

24- 26

26 -28

28 -30

30-32

32- 34

34-36

36 -38

±
3,3

-JO

4V̂ fcf< A f̂
IS

38 - 40 3o
40 - 42

42 - 44

44 -4« Ŵx S'T' -̂
48-48

48-50

50-52

52-54

54-59

5«-5* /
58-80

C f g VA

3-3
3-o

ct»f«



O'BRIEN & GERE ENGINEERS, INC.

PROJECT LC>CATIONr

rtiPNT-

cue NO:

DEPTH

60 - 62

62 - 64

64-66

66 - 68

68-70

70-72

72- 74

74 • 76

76 - 78

78 • 80

80-82

82 - 84

84 - 86

86 -88

88- 90

90 • 92

92- 94

94 - 96

96 • 98

98 • 100

100 -102

102 - 104

104 - 106

106 • 108

108 - 110

110 • 112

112 • 114

114 • 116

116 - 118

118 • 120

WELL CONSTRUCTION LOG
DRILLING INFORMATION

UPTHOn-

DRILLING CO-
FORPMAN-
OBG GPOIOGIST-

DESCRIPTION

1 1

q c o* / IQ i c -*j v\
s <~Y . u<° i-S£»VMA*«t»+M A* T»3 Â tjJlC.————————————— 3 ————— »_ ————— & ____

\ix

Q̂ cA-z.̂  -> re<Ui-»h V>rc«*i
c.ra<LAu -U ruok

* ^ f_<Zft VWei.

*

REMARKS

WELL NO.: ,-rjcfc;2S-/ SHPPT -3 nc *>

WELL LOCATIOI
DATE STARTED:
DATE FINISHED:
GROUND WATEF

T£V"> »<wi&l«\ prut.
vl

-' (s>0- t3\

UccA

- <»«vxUv ĉ̂ WA
CruoUft &'

•\ ^
Fr̂ W ai

\1. ^' 4
^W\u ĉ.Uxtl

I

-S-

^rdo*. \O& w<* i<3€>*V

Cor* T«~.TV«.p«4 o>
C'̂ X>.<'VH i. i OvT.

TrsŴ L <?«*«. lur€^

M

j-

1 PI PVAT10N-

FIELD
NFORMATIOK
C9

I;
E«

-V«e?
5--0
3-6"
HI
•̂o
i*
33

3.JT

3.Z

3.2
J.3
3.S
3.3

J.»

S".̂ -
3. a
V.3
^
3^>
y.3
iW
1-8
£.0

K$
z.£
&o
Ko
3.Z
Lo
$s

LI
TH
OL
OG
Y

LO
G

•Ŝ r

•if
li

V %

/".''

?

1

BORING
DIAGRAM

1
!
i

1
1

1

i
1
i

i

i
i

1
l
i
I
6=—

1

i

. 1

1

1

1

1

1

1

j

: i
': 1
. 1
• i

' l
• i

1
l
l

i

; i' ii iiij i
; it iii

i
ii
i

COMMENTS:

AR000258



O'BRIEN & GERE ENGINEERS, INC.

PROJECT LCCATION" ——

CLIENT-
CM R MO •
DEPTH

120 - 122

122 - 124

124 - 126

126 - 128

128 - 130

130 - 132

132 • 134

134 - 136

136 • 138

138 • 140

140 • 142

142 - 144

144 • 146

146 • 148

148 • 150

15O • 152

152.- 154

154 - 156

156 - 158

158 - 160

160 • 162

162 - 164

164 • 166

166 • 168

168 • 170

170 - 172

172 • 174

174 • 176

176 • 178

178 - 180

DESCRIPTION

WELL CONSTRUCTiON LQG
DRILLING INFORMATION

METHOD:
DRILLING CO.:
PORFMAN-
nBR GFOI OGIST-

C^Wv^C --, ,U i.sX Vft.SKCn -•> 0̂  U

n^Ku u^-Uwitfi

C?oo.f rz\̂ rd. — ̂  CtfCvt

-A. vju«uVr\erC<i

^
<!?„«< *-» Ac. 1 z?oftr l̂ ±̂

ĉ̂ -yt- -? \4-. ̂
———— S ———— § ———— S|

^̂ vtOf̂ XW IA-* A. |̂

• *M

V̂ <r<.4
W

i

COMMENTS:

REMARKS

WELL NO.

WELL LOC
DATE STA
DATE FINI
GROUND

T*̂ *eW V«*<-̂ ±
1̂

T^Uwxs^U £rt«.Wi

\

-4

r

V̂\v frv_U'ti
,i

TV%W«_^V-v TWVor<.A

V t -

•

. ~,u,*5-/

:ATION
RTED:
SHED--

SHEET 3 OF JL.

A
WATER ELEVATION:___JBE.

FIELD
NFORMATION

DR
IL
LI
NG

RA
TE

S-S"
ẑ ~
5̂"
yd

7$
So
7-S
tr£

r-o
To
JT?

To
S-S"
&o
6-0
Co
&.0

&°
£* ̂2

h> ̂ 7

b.°
GO

3.7
3-1
31
zt
£<?
3-?

LI
TH
OL
OG
Y

LO
G

|

•v£
l\fj \

\̂ 1 1p

f *i*}

\ J-A*?1
*̂ «J

As, f*+

KT
ŝ 4

i _ M" J.
^*C% f!

BORING
DIAGRAM

AR000259

— .

<

^

\

\

i

1
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»



.CORE LOG

PROJECT:. ̂

DATE:

BORING NO' no to -z^-1_____CORE SIZE:_JO<2

PAGE 1_____OF____^ TYPP BARREL:

RUN
NO.

DEPTH (Ft.)
FROM

AS*

3S

TO

3S
is

RECOVERY
IN.

//Y

8/

/OO-D

DRILLING
TIME

REMARKS
(Water Level, Core Jam, etc.)

ke.-L>rr> UUctkf :

~ o

DESCRIPTION OF ROCK TYPE
RUNNO:

1

DEPTH (Ft.)
FROM

25-

35

TO

zr

SS

DESCRIPTION
(Color, Type, Weathering, Structure, etc.)

j—7 yr&j• brocon,sr*o&<>rci'l<.l<i nard, n^n- c.ĉ i4\<f>ov̂

va\o*l p>cio<«5

0
o(f<ju*r1-e- /astf. /̂ ctiê Âr/* bufd

. »J»M câ orit o^y ̂ i i^ « —f q i -a ~'-~—*'t »̂w-r̂ "̂  <»iKw^fC»^V[ HeirOj S'1̂ *"1̂ "̂/

fa* ^ci\Vl^o ct.-\

SD'7* —• — "-
* S-Wv^-^v^H ak.ô a.

« a Habooe : * \-oV-cosci-t



CORE LOG

PROJECT:. ~"

.DATE:.
^

BORING NO.: miO 2.5-1 nr>RE SIZE: /QQ I*______

PAGE____2=____OF V_____TYPE BARRPI • TJtoobU -ioVy. ou^rg

RUN
NO.

DEPTH (Ft.)
FROM TO

RECOVERY
IN.

DRILLING
TIME

REMARKS
(Water Level, Core Jam, etc.)

**-/* COa+cf : - rcy

45" 7S /ZO /'

75- BS /ZO /OCIO

g> 85- 120 tcoo

DESCRIPTION OF ROCK TYPE
RUNNO:

DEPTH (Ft.)
FROM TO

. DESCRIPTION
(Color, Type, Weathering, Structure," etc.)"

SS <J

01
/̂  irt^

*iT.

6s- 7S

ots,

85-

•



CORE LOG

ppn.ipnT- BLosEflJ^KI LAi>iO~FiLL muo

. DATE: J//-f/7 /??&

BORING NO- Knco 2.5"-/ CORE SIZE: foQ /<? "

PAGE___^_____OF____^L___TYPE BARREL:_5^££^« '-loVacg, vo\fc U

RUN
NO.

DEPTH (Ft.)
FROM TO

RECOVERY
IN.

DRILLING
TIME

REMARKS
(Water Level, Core Jam, etc.)

95"-/2o ---- -• — —»"' . _ . - - - - •>-»
ICO-

10 /OS /20 *.« ujntTCf i* br&«/o. Cis'-c _
V/^____/ri'f^pf.e, otj-4'. £han*e't faff.bi

It /IS no

n. no /to.o ttictkr: ft-, orcu.i- sm/kf u)h.r<:

DESCRIPTION OF ROCK TYPE

BUMrco:
DEPTH (Ft.)
FROM TO

DESCRIPTION
(Color, Type, Weathering, Structure, etc.)"

>*v hie,
«<i

. „—. ._ _ . - broui-A
/oS :« <5

V\orvto-»

//S *»|4-«;»t5<r/ -frcê -fvfCâ  "ffCtt. j*Jf<$ heritor -h •

* «^ w,
t/e.

II
US . <,̂ f rot,

|____p/35"
12.

flROOOPfi?



CORE LOG

PROJECT: &LO^E.lU&HI LftK>QPlLL

BORING NO.:

PAGE___£z!______OP ^_____TYPE RARRPI • OraoiftVg WV^tnvrg

RUN
NO.

DEPTH (Ft.)
FROM TO

RECOVERY
IN.

DRILLING
TIME

REMARKS
(Water Level, Core Jam, etc.)

/3 '35- 1*15 //Y

/2.D {2e-L r«

IS /55 /2.0

Its /T5" /2-0 /COD

DESCRIPTION OF ROCK TYPE
BUN
7JO7

DEPTH (Ft.)
FROM TO

.. DESCRIPTION .
(Color, Type, Weathering, Structure," etc.)~

/3
i 1C r"/ j -e* I l
•V-CvrtSC-lH -TrU Ĉ -Q f C O . \fCiC TV><'Cj» C\ I O^V

S4ctvvr»v-iy
rec

1SS

lio

^̂ LiB x ^i ' j ^* «̂"» ̂ i ^ ^*^ J i i ^"^
V>Cci^\V\« •rru.c.̂ TOfC Q..___rrcic, 4x>^€-^___-QC^ cDYV̂ N.'ACî  '* V gt'Q^^

ITS'
V

UROQ0263



IO'BRIEN & GERE ENGINEERS, INC. WELL INSTALLATION LOG WELL NO.: <w ^H~> SHEET 1 OF _L

PROJECT DRILLING INFORMATION
METHOD: ft"

CLIENT: DRILLING CO.:___£1£L

rspni OGIST-

WELL LOCATION:.
DATE STARTED:-

FOREMAN:. FJ- ̂ »'< DATE FINISHED:.
GROUND WATER ELEVATION:

DEPTH LITHOLOGY SYMBOL WELL DIAGRAM

, At.
roofs, \tUM<.<a

SO

&j

r-

/a/

COMMENTS: Cen4ra/i*2.ei$ ptot,c4- tueri Z.o' af£<^ ~fhti u-' • , y .
' o6/">«« 8 «»*•



O'BREN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO.: MU Z*+-l SHEET 1 OF.

PROJECT LOCATION:.

CLIENT:.
t/&

DRILLING INFORMATION WELL LOCATION:.
METHOD:__/
DRILLING CO.:.
FDBFMAN- ^ /̂ fcV/g

Rpni nrsisT-

DATE STARTED:_
DATE FINISHED: _

• f

GROUND WATER ELEVATION:

DEPTH DESCRIPTION REMARKS FIELD
NFORMATION BORING

DIAGRAM

DR
IL
LI
NG

RA
TE

TH
OL
OG
Y

LO
G

G.L. - 2

2- 4

4 - 6

6 - 8

8 - 10

12 - 14

14 • 16

16 - 18

18 - 20

20-22

22 - 24

26 -28

28 - 3O

30-32

32 - 34

34- 38

36 - 38

38 - 40

40- 42

42 - 44

44 - 48

46 • 48

48- 50

SO- 52

52- 54

54- 5«

58 -58

58 - 60

///

..— .,9 j /+.&ffjA— /»• u/acw"! , 7-1-*- **.««•-*- —4 "̂ •—*< r»tcr%*a ftr̂ cfzrf -f- '3 • 8 .
lO - IZ JC*.*,/*.. " O /- /- V 9- - ,̂ .̂ -^ - _/ .̂ •V'l /Z/I

C&(*t\tQ /t-'V*] ô it*

24 . 26 •* y 7'' '-̂  - r-«n»>*>w T--'- jfi—-;»&• r-r-'f'- — - —̂ / »•- — "?» f*fJ*"4

A<*«>""'-
arts "7

>̂

Â _trtit

tK***-o

/f*

COMMENTS: 50(V*tf c«,j>ô jv S<*- «•*• 15O' <V.- Ptro>«,anw> VWw-wfr Cv.?"')

rvvU)



O'BRIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO.: ________ SHEET 2 OF __

PROJECT LOCATION:. DRILLING INFORMATION

CLIENT-.

FILE NO.:

METHOD:_____
DRILLING CO.: __
FOREMAN: ____
O8G GEOLOGIST:.

WELL LOCATION:.
DATE STARTED: _
DATE FINISHED: _______
GROUND WATER ELEVATION:.

DEPTH DESCRIPTION REMARKS FIELD
INFORMATION BORING

DIAGRAM

DR
IL
LI
NG

RA
TE

TH
OL
OG
Y

O
G

L

60 - 62

62 - 64

64 - 66

66 - 68

68 - 70

70 - 72

72- 74

74 - 76

76 - 78

78 - 80

80-82

82 - 84

84-86

86-88

88 - 90

90- 92

94 - 96

96- 98

98 - tOO

100 - 102

102 - 104

104 - 106

108 108

108 - 110

112- 114

114 - 116

118 - 118

118- 120

-52̂ *

v-r
're?

fiT

O9 . 44'* 9̂ . 'f \ .. »•*•* m̂ r x.«.w:«. «* —s-» -. ff>tj
T. q*. I.

$rttt,l- "IO6J

110-112 r •̂ L.-̂ WI. . c.. i..*̂  r ne>.&-

-r

COMMENTS:

AR000266



O'BRIEN & GERE ENGINEERS, INC.

PROJECT LO/-ATinw

/"*t ICIJT* '

/=ll P NO :

DEPTH

120 - 122

122 - 124

124 - 126

126 • 128

128 - 130

130 - 132

132 - 134

134 - 136

136 • 138

138 - 140

140 - 142

142 • 144

144 146

146 148

148 - 150

150 152

152 - 154

154 156

156 - 158

158 - 160

160 - 162

162 - 164

164 - 166

166 - 168

168 • 170

170 - 172

172 • 174

174 - 176

176 - 178
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î  ij t̂  f A 10 sf .î Aî T* •" •? ̂  r̂ 'A.
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L OP J1 TVPP BARREL: GW)4/<? Barrel GOirc? /L/n<2

-
DEPTH (Ft.)
FROM

7V

,«*

/l*~l

/2*/

TO

/o-/

//v
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ĴAJf/r i *%O\̂  ^Cf fa '̂ i*™ ̂  /^^f, y ̂^ Qw 7̂C/̂ *̂i. ̂ ^ COtfC/ T*t̂ ĉ Qj r *)* *^ Mj V /
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UCi-lv-ic,
VyJ
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J

•3dnrvi£. C?i GfOfJLJ^,

Sam 45 <*̂ c.<l
•

«̂»»7<i4'fe>ii kSt/̂ J&i''- ̂7 7" Ao6̂ /̂/T* "̂ *Xjf hard, o>̂ tfj<if\'̂ '̂ f'f̂ ci.
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BLOSENSCI LANDFILL (Figure 3)

This 1965 black and white photo shows the Blosenski Landfill sit- and the
immediate area that surrounds It. This larqe scale ohoto was Included to show

occur near the sits. Fracture
site.

6
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FINDINGS

A survey of available geologic Information olaces the Blosensld Landfill
site In a PrecambHan quartzlte Identified as the Chicicles Ouartzlte. The
site 1s located between two faults that strike approximately east/west. The
southern fault was covered by the photo area (Flqure 2). No evidence of this
fault was seen; however, the position of the fault, as mapped by Bascom and
Stose (1938),* was Included on Figure 2.

An orientation measurement was taken for each of the 62 fracture traces,
and the results were plotted on a rose diagram (Figure 4). The rose diagram
1s used 1n this case to graphically represent the orientation and number of
fracture trace occurrences. General trends of fracture systems were Inferred
from the rose diagram.

Two major trends were Inferred, from the rose diagram. One trend had an
aoproxlmate orientation of N70E, while the other had an aooroxlmate east-west
orientation. The majority of the east-west fracture traces occurred In the
northern half of the study area, while the majority of the N70E fracture
traces were seen 1n the south. The findings suggest that there may be two
fracture systems 1n the area.

The longest linear feature can be seen near the southern boundary of the
site (Figure 2). This 1s a topographic linear feature whose form suggests a
oosslble fault. Positive Identification of this feature as a fault can only
be determined by field Inspection'.

asco*, F., and Stose, G.W., 1938, Geology and mineral resources of the
Monty brook and Phoenix v1lle quadrangles, Pennsylvania. U.S. Geological Survey
hull-tin 891, 145 p. tomolled by A.A. socolow, 1978, 1n: Atlas of Preliminary
geologic Quadrangle Haps of Pennsylvania. Pennsylvania Bureau of Topograonic
•»—« n.,*!.,„.(* CiMPvav. 1981.
vigUiqiHU 'juqm «•.-., »m .
and Geologic survey,
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REFERENCES

AERIAL PHOTOGRAPHY

Mission OHg.
Date Agency Code Frame i Scale

May 14, 1965 TXAERO* — 1557,1558 1:24,000 7672,7673

April 24, 1969 USGS2 VCFE 34,35,41, 1:24,000 8040-8043,
42,43 7812

May 5, 1980 ASCS3 42029 65-67 1:26,000 7890-7892

June 2, 1983 EPIC4 83-051 28,29 1:6,700 28,29

July 12, 19.84 USFS& 84-078 576-578 1:32,000 576-578
AT NADIR

1Aaro Service, Incorporated, Houston, Texas
2U.S. Geological Survey, U.S. Department of Interior
^Agricultural Stabilization and Conservation Service, U.S. Deoartment of Agriculture
*Env1 roment*! Photographic Interpretation Center, U.S. Environmental Protection
Agtncy
5y.S. Forest Service, U.S. Department of Agriculture
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PROJECT LOCATION:. DRILLING INFORMATION
6LOS»evO5>£l £-rtAj£>FtUU

CLIENT™
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DATE FINISHED- a/7/90
GROUND WATER ELEVATION:.
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Z
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O'BRIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO.: miV \df\ SHEET 1 OF J|

PROJECT

CLIENT:.

DEPTH

DRILLING INFORMATION
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METHOD: A.>
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OBG GEOLOGIST-__£_

WELL LOCATION:.
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GROUND WATER ELEVATION:

DESCRIPTION REMARKS FIELD
INFORMATION BORING

DIAGRAM

G.L. - 2
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12 - 14
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24 - 28

26 -28
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48 - 48
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PROJECT LOCATION:. DRILLING INFORMATION

CLIENT:.
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METHOD:_____
DRILLING CO.: __
FOREMAN: _____
OBG GEOLOGIST:.

WELL LOCATION:.
DATE STARTED: _
DATE FINISHED: ________
GROUND WATER ELEVATION.

DEPTH DESCRIPTION REMARKS FIELD
INFORMATION BORING

DIAGRAM
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Y
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G

60 - 62

62- 64

64 - 66

66 - 68

68- 70

70- 72

72- 74

76 - 78
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82- 84

84- 86

86 - 88

88 - 90
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92 - 94

94- 96

96-98
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102 - 104
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110 - 112

112 - 114

114 - 116

116 - 118
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HS°

74 • 78 r ,-Wc.v.V3-

//o. S"
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f
f
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COMMENTS:
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ING N
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i i — J , Ll f
•r\JffC,̂  \^ut-**Jf£± f^fur nofl7Q"< ml Zn.

flR000291 •1 QBRIENCGERE



CORE LOG
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PROJECT
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DRILLING INFORMATION

CLIENT:.
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METHOD:
DRILLING CO.:ff\ecr<4rgrx.lr)
PQBPMAN; ZA. f<\aost.
08G fiFOIOfllST- fi. feori

WELL LOCATION:.
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DATE FINISHED- &/ Z/lO
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WELL NO.: AMtO ̂  -/ SHEET ,

PROJECT

<y,.S
FIIP NO-

DEPTH

DRILLING INFORMATION
METHOD;/&;- /ktn.i*)tr/ffd<L
DRILLING CO; rf)e*>
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OBG GEOLOGIST-__£

WELL
DATE STARTED:.

DATE FINISHED:.
GROUND WATER ELEVATION- 33.'

DESCRIPTION REMARKS FIELD
INFORMATION BORING

DIAGRAM
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IL
LI
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Y

LO
G

. -2
2 - 4

4 - 6

S • 8

8- 10

10 - 12

12- 14

14 • 16

16 - 18

2O- 22

22-24

24-26

26 -28

28 -3O

30-32

38-38

38- 40

40- 42

42- 44

46-48

48-50

50- 52

52-54

54-56

56-58

58--60

\1 —— "5
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PROJECT LOCATION:. DRILLING INFORMATION

CLIENT:.
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METHOD:_____
DRILLING CO.: __
FOREMAN: _____
OBG GEOLOGIST:.

WELL
DATE STARTED: ________
DATE FINISHED: ________
GROUND WATER ELEVATION:
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T

60 - 62
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64 - 66
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O'BRIEN & GERE ENGINEERS, INC.

PROJECT LC>rATION'

f*\ ICfclT*

FILE NOJ

DEPTH

120 - 122

122 - 124

124 - 126

126 • 128

128- 130

130 - 132

132 - 134

134 - 136

136 • 138

138 - 140
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142 - 144

144 • 146

146 • 148
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152 - 154
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156 - 158

158 - 160
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162 - 164
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166 • 168

168 - 170
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172 - 174

174 - 176

| 176 - 178

| 178 - 180
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Â  rt̂ : £*<L/ 8,̂
4 -L tjj i4f • yfA.̂ . ̂/̂ ^̂
^»W • ^ i»Aw/O ^̂ ĥ̂ f̂c*̂ *. yT

<̂Xx,̂  ̂ .̂- A+J/B*** &. AM*)

•

DESCRIPTION
Type, Weathering, Structure, etc.)

f̂o l̂ £4e*t€'f'4

fi
——— V

/6o âeoctsrH
<̂

>̂ > A^o^t
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I

PRO,

BOR

PAGE

RUN
NO.

47
6

?

g

JECT:

NG N

3.

CORE LOG

io.se /t?̂ </ LftAj£>1=iLL snu) ~L. n&T A Li fll̂ ^ ^

DATE.- 6/26- 7/2 /??"

O.: /TJUJ Zl-l rnRF SIZE- /̂ >̂ /*?'
,/ _ / /Z- nF ^y TYPF RARHFI • T)̂ u Lie /uoc 66?-rc Li^<'

DEPTH (Ft.)
FROM

7B

S8
?g)
/*»

TO

8g

8̂
/OS

//g

RECOVERY DRILLING REMARKS
IN. % TIME (Water Level, Core Jam, etc.)

o +» 2'̂ /̂̂  £.6,̂  &>&.'. **J/B —— <fu, Ml*}- .
* o.o ^̂  fo0 ^cloro

. J» '•*-& 0̂ ftcloCT^

t̂ ̂  20.0 '"*3 //T (s*̂ <-'̂ *̂  ŵ ci Vcc *. iQcoojv"v/ t<*»̂

DESCRIPTION OF ROCK TYPE ^
BUN
WO.

<-
_.

*
s

DEPTH (Ft.)
FROM

78

es

?ft

/*$

TO

38

78

A>*

//6

. DESCRIPTION . ^
(Color, Type, Weathering, Structure, etc.)

/C%> f̂nyû f V
C7

/J . /O|v«/o ir>tccvjtri-ts
,

Sc~,<U-Û  - krô ^ t̂-̂ l̂ ^to«iVi.Te<L. J.«cxr,priê
1

0 ~

, 1 V^ '«* J ^^ ^ UJ«1*' ^

iv̂  ̂*̂ v̂ JsiS«̂  "Trti€? vo rc. (*a TraeiW^*
^v

>

>

1
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1

PRO

BOR

PAGE

RUN
NO.

?

/o
„

/I

JECT:

ING N

A

CORE LOG

LMJO**! 1***TILL WTMT*LLAT1»0

DATE- /̂2&~ Z/£ /??O

IO": mtu Z/~/ r.nRE SIZE: /tf<? A?"

3 OF ^ TYPF BARREL- DscĴ /d Tukt L̂ ?/̂  L^C

DEPTH (Ft.)
FROM

//e
/*£>

13-B

1H8

TO

726

/*8
/**
/S3

RECOVERY DRILLING REMARKS
IN. % T'ME (Water Level, Core Jam, etc.)

b 0.0 ̂"fo &̂ W*̂ f9~̂  <££**.*$* "

^ £oo «-*-VA ^^0 t̂ r̂. fftwn

*L 3*o h™<™/h. fiĵ  #*_(„ ĝ ^

//*/ 0̂ *5'̂  &*""* U*4*r! ̂^ " %Z ̂ n̂LZFZj'.

DESCRIPTION OF ROCK TYPE
BUN
NO.

'
.0

II

/I

DEPTH (Ft.)
FROM

l<«

/2.«

,38

/**

TO

/zg

/38

/̂ g

/ffp

DESCRIPTION .
(Color, Type, Weathering, Structure, etc.)

- n/T> f£££j*&e,f<4 ^ "̂  •'-.- -
Q

W * *

- T

S*,̂ «/ - /J»r0̂ o ô* ô t̂  /„«.

, ^ t.ti/̂ L
3d - 3-

So-«LUo«« - A K,«.̂  - 1*. , ^«U w V»U

,«4V»«r«i - <L<oe/v,oo-,C<L ** **"

** /fc*1̂  vj'' " htfhit uKttTHcrt c nuorki-n.
Qvurhjcas .Se>«at- - !4-<̂ ««̂ - >4» -«CU»A . Aô .+ -onoi ̂ acti. .VNoA-̂ î '̂

1 1 f^y T"̂ € f £ ̂  l%l̂ »t \** "rrrî  io*/*t O ^ 2c«v\CA ̂ Ct IT*M
T\6CiC OCfOC^NO^UO »CtC I'O ^̂  *̂ S w/ff̂ *̂ " '̂ Ĉ J

rt& -JV̂ Cfj ̂> **̂ > ̂f_ f̂̂ Titf'̂ T Ô *̂ *̂ jSl -̂ fÔ Ô̂ tf̂  C ̂''fi'̂'̂^̂S '*
x . v y** -^ *\ ^^<3 .-*̂. M « » TOC. / TT W ya

• • OBRIEN66ERE



O'BRIEN & GERE ENGINEERS, INC. WELL INSTALLATION LOG WELL NO.: *viuj 3-c l SHEET 1 OF

PROJECT LOCATION:.
<̂,k; Lo.̂ i£x\\

DRILLING INFORMATION
METHOD: A.

CLIENT:.

FILE NO.: 37.77. oo f. 2.2. (

DEPTH LITHOLOGY SYMBOL

WELL LOCATION:.
DATE STARTED:-

SSaL̂ -̂ r̂ -"—— I«TE™,SHED:. **/*»
OBG PSFOIOfllfiT- P Cjory GROUND WATER ELEVATION:

WELL DIAGRAM

0-2,
coo

7?' t
H

12.1 ——

'*

tsZ

COMMENTS: Gs.v\4-cc«.\ v^XTS p»ac*<i «.O«CH 2O*

\4o-t ftuum€<i oi»v^^ B" ^^ ^aw\wA<jr 4o
.__________________flRQQ03Q5



O'BRIEN & GERE ENGINEERS. INC.
PROJECT LC

Blo:»e-\
WATiriM-

bk; L<*.."><i£al
n ICWT-

<*l€». £)r<>v\w Co* ai 0*" £
EILE NO ! Hj 3.T7. 0<>» • TSl- I

DEPTH

G.L. - 2

2-4

5-?
7-8

8-10 -

10 - 12

12- 14

/r- >?
/?• 18

18-20

20 - 22

22 - 24

z<r- 33-
57-28

28 - 30

30 - 32
32-34

.45" -.J?

$7-34

38 - 40

40 • 42

42 - 44

44 - 46

*7- *?
vf -so
ft -S3
53-54
54-56

56 -58

58-60

•̂ K\*I<«̂ >

WELL CONSTRUCTION LOG
DRILLING INFORMATION

METHOD- AvV V.-W(M*v€\
DRILLING CO.: Wlt>cri-f V«»ic^ Aw\«r»co.
EOREMAN: Gra<L /Z-i 1̂cor«
nns GEOI ORIST- P. 60 «- i

DESCRIPTION

-

HsMAtJs 6 r-^_tV\<c ŝ "***̂ ^

3cv\ &/'Si fCt>*î  ̂  ̂ *0*
w\̂  ** \ «f v*_

M
"sT̂ rr^ *•"*-

————— r^, w &— «£ —— ̂.L
y%*n * * «̂ ĉ <J ».

%̂IKltlî TCL̂ .'\oV»u
w V

sû î o «««£ ̂T̂ ;-̂ ;̂ *̂ *̂

*"* '̂ t̂î il̂  ̂*I"«M*' toTX̂ N

Sao-i/ ets <x*oouc Gsn̂ y
<-«A4,tjVi \oroco »̂ . rtti 0 ^ L A

Same as <a.ioe»xi CŜ nrĵ
««.c#« s.J2*t̂ *

Savwr as «^e«« C^^ itiUaU

Sft;*!̂  C»̂ **Vj » V* * ̂ ^̂ I* ^̂ "̂ OfCKJtirtv V̂ 1̂ *"* fl̂ *<5»
t̂fiX«J ftt VCc. icj OCoV ̂iC Qod-CTT oCtrt ̂

-^A<nn£ Q.S Q,bcs>
/• \ o<» <̂ ô « Vl

00 Sttw,o\<i etlUfele.

\^
COMMENTS: <2ew«i <x>^ coUec4

WELL NO..- -7\UJ ZC

WELL LOCATIOr

DATE STARTED:
DATE FINISHED:
GROUND WATEF

REMARKS

————————— ̂ ———— __^ ————
/ ( i"ia w -1- i

•c

\s

OJaA-^c e^oukieceA A«-o^
i,a\̂ .

=»'.

1
vU

4-

1

~'\ CHEET 1 OF̂ i.

///Z7/8?

^^yy
FIELD

INFORMATION

DR
IL
LI
NG

RA
TE

te-n

S'f

**»

S-S
'f-«.

%:,%>.

&•%

*2i-ll

17-72.

/?•«-

LI
TH
OL
OG
Y

LO
G

!
l

l

i

1
t

i
ii

BORING
DIAGRAM

•3̂  '-'P000 ictw\c>lfiS Wloto Si3 4<e'r Ao***

r 5,̂ . H5.0 Aw- '?L««'«-<'iira**> ^aww^vf^ C~i"Vj &<••*" c.«̂ "̂ .̂

AR000306



O'BRIEN & GERE ENGINEERS, INC.

PROJECT LOCATION:, _ ..

ni IENT-

FILE NO.:

DEPTH

60 - 62

62 - 64

64 - 66

66 -68

68 - 70

70- 72

72 - 74

74 - 76

76 • 78

78 - 80

30-82

82-84

84 - 86

86 -88

88 - 90

90- 92

92-94

94 - 96

96-98

98 - tOO

100 - 102

102 • 104

104 - 108

1O6 • 1O8

108 • 110

110 - 112

112 - 114

114 - 116

116 - 118

118 - 12O

DESCRIPTION

WELL CONSTRUCTION LOG
DRILLING INFORMATION

MFTHOO-
DRILLING CO.:
FOREMAN:
ORG GEOI OGIRT

-

ĴO Sc£iv»pv'̂

•

-

£«.*.̂  e- ""v̂  fC»«/K

tax̂ -U. -*> m'.lVLu ̂

uJ /)ucpld. Vlut

Wlw_ \\fMU% %

'̂  ̂ ÎWci'
bt^ -.«ttlo«.

__

"•*

COMMENTS:

REMARKS

WELL NO • SHEET 2 OF __

WELL LOCATION:

DATE STARTED:

DATE FINISHED:
GROUND WATER

y^ >j •••" *
• < j. L.

?»* â -,-h Q\0«

ck

aV

?n,o-K
,

\ rtic V<»r^i "̂̂ ^ V̂ tiC, V iJ*f.

r̂Xiô T̂ i c0**̂ *̂  * i » \ T _i

'

V

ELEVATION:—
FIELD

NFORMATIOK

DR
IL
LI
NG

RA
TE

LI
TH
OL
OG
Y

LO
G

1

r

t

^y\

«• .' '

1
»<v

^̂ x\̂ r
' T

»

V"

'5<?f-

~A !
BORflHP
DIAGRAM

.___

1

I

1,

i

i — ,

i

8

3
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O'BRIEN & GERE ENGINEERS, INC.

PROJECT LCRATION-

CLIENT: ...... „ , . „,._

FILE NO :

DEPTH

120 - 122

122 - 124

124 • 126

126 - 128

128 - 130

130 - 132

132 - 134

134 • 136

136 - 138

138 - 140

140 - 142

142 - 144

144 146

146 • 148

148 • 150

15O • 152

152 - 154

154 • 156

156 - 158

158 • 160

160 - 162

162 - 164

164 - 166

166 - 168

168 - 170

170 - 172

172 - 174

174 - 176

176 • 178

178 - 18O

DESCRIPTION

WELL CONSTRUCTION LOG
DRILLING INFORMATION

METHOD:
DRILLING CO.:
FOREMAN-
OBG GEOLOGIST-

-

I

j_l ̂  %̂t̂ 0 JL

t̂o4vvtcc<L ™**i

>

- * *&

•

/

<3 ofli C Vt\ °*C "~") RuA l£-ou«'(pifi-

fnoc. <JLX fc""*W€, o svifii£̂ i/£. VatAci^ti

T ——— * ——— * ———— S~ V
^U^ *

OoarW.^e -*«U«U. .si.

«u*JWl£l ̂ ŜS.O*. b'Û C,

•sVv'tVvr Si-Ki^TOM-ru 4\/vi.«vV*

~MS° *

> f

————— l y*fr
L

% * _iĴî xf ̂tv-Art _ n uĉ Ve. -<•* 4.»CbW

xlte.V̂ 'VV*. • . .jM/fae&t
• • S

>

I

f

COMMENTS:

REMARKS

WELL NO.: SHFF.

WELL LOCATION
DATE STARTED:

DATE FINISHED:
GROUND WATER

\UMv <?rc,̂ or«..
* O

— •rrttc'̂ 'f̂ S V^ Ar̂ -̂ĝ T<i\ V̂ ĵ t̂t

Fkrt fticî ^ aW, ?ĉ U<>
"•J 3̂

^

T̂ ^ ̂ <̂ \̂̂  \™̂ C<t. T̂ i"̂ £ p
Q

— 4-rtî  *-ur* \ VlQpfviOrt1^ \ V%/€̂ T<i<\|

**̂ " & ̂Ol̂ V̂̂ ! AC^S^v\* OA

£ 4. 1

,

^ Kl 5V.U«U
'̂Otivrv* A«x»r v-i rti *

,/«rUu*l

SU4W-^* î V'̂ WL

N

"̂*

TUV^^W ?̂ vUt<i
. 1 i i

F*-* i-U-Sm^ ftr'«.̂ v*4 8*\

C^cVurf iwcU^<.

*

T 3 OF

•

ELEVATION:
FIELD

INFORMATION

DR
IL
LI
NG

RA
TE

LI
TH
OL
OG
Y

LO
G

>VV

u*

•x

^ jf

t "̂

^1 ̂

X̂ K

r̂  **

•*̂s

BORING
DIAGRAM

/•

^

L

*

•w

[

I

1

t

f-
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1

1
1

I

°RO.

3OR

PAGE

RUN
NO.

l

2.

3
1

JECT:

ING N

CORE LOG

BLos e ro.SK V £_^ fU-OFjL-. moo "I/OSTflL̂ /lT /t»vO ^
V

DATE.- Z/B ~. 2//£ , fftO

O- rr̂ Lo z.o-1 rr»RE SIZE- iDQ \P"

OP -2 TYPE RAPREL! Oc»P^< ' tû , oavfC KoC.

DEPTH (Ft.)
FROM

75

55-'

7S-

10 S

TO

ar
r̂

/or
HS

RECOVERY DRILLING REMARKS
IN. % TIME (Water Level, Core Jam, etc.)

92. 7tf36S™fa ̂ ^̂ î TÂ î î Cĝ K̂ "
//O 1I.T ' /ft. -n-",/5̂ ^̂  ***L" (C \ppcc. GO *•

/O?? D̂'D ̂-" **"%Ji (2a-~̂ <̂  Û o.4-e( '. \4-. -TO./-* C/oc c io>*«̂  \Ô  "T«"vpl3?c.

/og 9QO S3S-̂ f aeior^ UUalefc \V. -k,̂ - rcAi.̂ V> Wcu,o

DESCRIPTION OF ROCK TYPE ^
BUN
NO."

1

Z

3

H

DEPTH (Ft.)
FROM

73

8S--
-

T.T

/OS*

TO

sr

ts*

xô T

"5

DESCRIPTION
(Color, Type, Weathering, Structure, etc.)

Osxtc-Ui-̂  / Qocu4n4i<_ «̂̂ i5.4oo«t . <r.\\V-«. v̂ oV-M+tf — -> \4- ̂ (''H. u-/ fXxp l«
-Vv*>-V ( nrvctssvut VjeA^\^& /-v-ioA,ercf4-cltf Irvifri /v^ n A e. tt; 4r I v

^̂ ?â ^̂ ^̂ " ̂T̂ ? *oo ̂tKl' £rW^

. -̂ <xim«. ai atiouS. to" core. LOSS 9̂ ;2."-95'

•SctTnc. ct i ctoovjvi . Core Lo«,<, 5̂" *?̂,-'
.. : -_, --• _- — — -

CArtx 4z. cfa j <v\>\W« t^jVxvT* — &<"• pufpt*/ l-f. Cjrt̂ L , /woA^fxx.-KJf'L hafo
yy\o4.tfCi'r€ lu oJCCA'V̂ ltf T<ci \̂ \ A-<»̂ ..SC Ivj •irCtC.-rorf (i.

•if.ruc,-U)C< Sue 4o<_<rs . Core. Loŝ . /A- U H— U£l
cnat>S iu€ VieAAv^a. ^

1̂^

|

.

1
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.CORE LOG

PROJECT: _J_tU

DAT&J//3- 3 nt
BORING NO.: mco Z.Q-/____CORE SIZE; tOQ L9______

PAGE____JL_____r>P 3____TYPE BARREL- Qeobte UW..,' vjjvtf

RUN
NO.

DEPTH (Ft.)
FROM TO

RECOVERY
IN.

DRILLING
TIME

REMARKS
(Water Level, Core Jam, etc.)

//S

/ ,

8

DESCRIPTION OF ROCK TYPE
BUNNO:

DEPTH (Ft.)
FROM TO

-__ DESCRIPTION
(Color, Type,"Weathering, Structure, etc.)

V * f 01

125- vncti&JOC
t Yiec \toYi la.), •*

d^ Core loss lS^S'— 7' 10". '

sjcWf^
i a

-7 . _
"FfCtC TO'

8

RR000310



1

I

PRO,

BOR

PAGE

RUN
NO.

-9
/D

JECT:

ING N

_IL

CORE LOG

0,fiWSK, »ftre0F,LL. ^CO -̂ .T̂ T̂.̂  ^
1

DATE- ̂ //3- JZ//̂ . /̂ 9O

O.: moo -LO-\ OORP SIZE- <Oq \.GI"

3 OP J* TYPP BARREL- £>OP.kA< U) V>e , oovr<" \»-»,

DEPTH (Ft.)
FROM

*SS

V65"

TO

/4S"
/V6"

RECOVERY DRILLING REMARKS
IN. % TIME (Water Level, Core Jam, etc.)

/2o 1000 t0™/̂ . ̂^̂ .̂̂ ftZd̂ î«̂ 1̂

H& t&3 ' f& (2*4ocn VXJlft-Ur : ^ ̂  Jrr^poe?0^4-

DESCRIPTION OF ROCK TYPE fl
BUNNO:

r
10

DEPTH (Ft.)
FROM

«r

/65-

TO

/65-

O.S-

DESCRIPTION
(Color, Type, Weathering, Structure, etc.)

gXxtr4zv4c •— "̂  fr.rp\e- fe<i,i,vŝ  O«Ci"\iie , Y««"̂ v )7tt<'<̂ > SUc,K4K uu«i^««Jd
w\CA.s.«.».ue Vo««i(iv*\ft. . VMttT\lv*!. ' -V-rtiC+oftf i. rrctc •̂ jr ' S
Vx,ĉ *e.\, ̂ ^HxO'-feH ̂ ,̂ Vô  *«*4«r* ,u,W,S.

CHxtrtevVc* "̂  O^Ufc-* \4*<j«^ v^^rn Vtarc^ Ŵc.V\-k(. ô ĉ f̂cd
^̂ ttSS ivC ôtf c VT \̂ sQ ^, w\nc crct4̂  * V%vc«Vl^<j "rCGfC ̂ v** ̂Q .
f"rctt,4[Oc*̂  ^orvxc^v^ul k ̂ f ̂  &r ̂ lCc<*, S v\t ViV ŝ*̂  5 •Wx\wiv \f\\*

A-m

,

•
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O'BRIEN & GERE ENGINEERS, INC. WELL INSTALLATION LOG WELL NO.: mm t^l-t SHEET 1 OF _

PROJECT LOCATION:. DRILLING INFORMATION
6LoSgrUSK.| t*4K;oritt.

CLIENT:____________.————
O.1̂ - I

FIIE NO.: fV-n. 0X31.2,2.1
a**

METHOD: _Hii
DRILLING CO-
FOREMAN:.

WELL LOCATION:.
DATE STARTER-

OBG GPOI OfilST- JO, &a-'»!.V*c
DATE FINISHED:__
GRODNO WATER ELEVATION- W-9O

DEPTH LITHOLOGY SYMBOL WELL DIAGRAM

- - 3 3

-• XT? -•

! ' t 1 'h ii,; ii i i l l

• ' •

33' -

»•*> - ̂ vV-. --̂ •Jrv T-* " -•
•̂ -:-̂ >, w^i-* i '.̂  *\ I

COMMENTS: £̂ 4Ce,ll7A<s p\CK.e<L *o«_r̂ . Z.o' of̂ c £,ĉ 4- So' £ro~̂  W* bo44cx

\VoW. teethe & uv\^c« ft" o,vr
' AR0003I2



O'BREN & GERE ENGINEERS, INC.
PROJECT LO(CATION:

f+t (CUT-

FILE NO.:

DEPTH

120 - 122

122 - 124

124 - 126

126 • 128

128- 130

130 - 132

132 • 134

134 • 136

136 • 138

138 • 140

140 • 142

142 - 144

144 • 146

146 • 148

148 • 150

ISO • 152

152 • 154

154 • 156

156 - 158

158 - 160

160 - 162

162 • 164

164 - 166

166 • 168

168 • 170

170 - 172

172 • 174

174 - 176

176 - 178

178 • 180

WELL CONSTRUCTION J-OG
DRILLING INFORMATION

MPTHOO-
DRILLING CO.:

ORR RPOI OGIST-

DESCRIPTION

•

<2ue«WvJ-<. l\, flfftl
^ ^^

UJ/ (Siiffp'̂  ** ̂

^Vv^^^A^ \jj€tA Ŵ lf ̂/(i

'
-

* '

G>,jClf̂ i:ks-7 0«. ^VuA-e,
~o<L v-cuV^rtvi

Qot4<U_-i« . Ott. v̂ wA<.

, __

K\«V\U. V*»**ITH**'**' 4*to*Ae*v<£.
w

'

REMARKS

WELL NO.

WELL LOC
DATE STA

DATE FIN)
GROUND

v̂̂ vs ^̂ l̂ c.1
R«cUc<s ««-' YVXVU-.W

v^Vvc*V, HS°«~f\<

/•
yl . , ôuL̂ f1

I
J/-

]*̂  / -̂O>*£ *\4̂ \ \C\po*2t OW—— _.._!
CotcTav^ I5i/. T.̂ e*•i OvT"

T«W«*eL Ct̂ -Urfi

J/
\6B'.Co.< 3»« ^tv^l

OvA-

1^WA*»«\^ TflAf
cj Urt*

. \L

COMMENTS:

:ATION
RTED:
SHED-

SHEET 3 OF JL_

IA/ATCB PI PVATIOW- ^̂ |

FIELD
NFORMATION

DR
IL
LI
NG

RA
TE

Ŝ S"

8.0
#5-
713-
f.o

//•-»
/Z-0

/zs-
7.T
^3
5̂"
JS~
$0

5:3
V.3
J-3
3.5"
35"
J5-
i.5-

3.T

J-5-

3̂ "

5̂"
3.r
J-r
sr
3.5"

LI
TH
OL
OG
Y

LO
G

. ̂-
»L V.

'.£

'Dsj,

&-
ŷ S

'n

$

BORIN(1̂ W|
DIAGRAK^^

i
I
l
i

1
i

1
1
1j — *!
i

1 • i

•

i
.j'it--

j
i

*
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CORE LOG

PROJECT: &LOS&/OS X / LAAJJJ <PILL____m uj Ti tezTti-LL ft TtbfQ

DATE: «a/?- =2̂ 3 WO

BORING NO.: mio /V~/____CORE SIZE: Mq /.?"

PAGE____^____ OF '____TYPE RARRFI • fju i(2G L./U£

RUN
NO.

DEPTH (Ft.)
FROM TO

5-5

7S

75
ar

RECOVERY
IN.

TZ

70-0

/COO

DRILLING
TIME

7k

MA

REMARKS
(Water Level, Core Jam, etc.)

DESCRIPTION OF ROCK TYPE
BUNNO:

DEPTH (Ft.)
FROM TO

65 S

as"

_ . DESCRIPTION
(Color, Type, Weathering, Structure, etc.)

O»"*
<L t^cfc*

Q^OUC. ft,/ a*

Q> ICLv______STn «O C-TQ » ̂¥•
—7

1̂ -T

flR0003U|- OBRIEN6QERE



CORE LOG

PROJECT: RLQS&rOSKt L&fcAF/LL rfcQ

_____________________________DATE:

"BORING NO.: muJ /Y-/_____CORE SIZE- sOt? /-9

PAGE____2?_____OP ^_____TYPE RARRPI - CtfiiQ£ (_.//&£'

RUN
NO.

DEPTH (Ft.)
FROM TO

RECOVERY
IN.

DRILLING
TIME

REMARKS
(Water Level, Core Jam, etc.)

ICOO
_/ /»v

9S KO.O

,

II H

g /2o /coo
* * J
i'r

DESCRIPTION OF ROCK TYPE
RUNNO:FROM TO

DEPTH (Ft.) DESCRIPTION
(Color, Type, Weathering, Structure, etc.)

S 60

6

/OS"
H
h

Tprae4or<S r,tfctr v»or»io<AA<tI Ŝ îŜ îvuile' "rii, >ww^ ^ i <cu< , ' i "^ ja*". r^

US
B

12*5" •
flROOOSIb

TMl OBniENCGERB



CORE LOG

PROJECT: 8̂ .Qjsg/higX / Lftfo&^iLL muo

DATE:.

BORING NO; mm /*>!-. r.oRP SIZE; /VQ A9

PAGE——il—————"P ^ TVPP BARREL.

RUN
NO.

i
10

n
12.

DEPTH (Ft.)
FROM

/ZS

735"
IHS

VfTj-

TO

/JS-

/*JT
AST
/̂ S"

RECOVERY
IN.

/20

//Y
f6
/20

%

/cx»o

?»5̂
800
/cwo

DRILLING
TIME

ay /76*ŷ

/ £,£f / T

v./ ̂ŷ

***"/*.-

REMARKS
(Water Level, Core Jam, etc.)

/? / //? 7 . _L ' /f&fufif) lAsc.r€. f ttfî " /**• wro

X?o /2e^wro
A \ Q I Cort fa** d7. 'ftfp'd ov*.

/00 £4v, 6W ̂  x*3' "̂ '̂^ ̂
*

DESCRIPTION OF ROCK TYPE
RUNNO:

/D

/Z.

DEPTH (Ft.)
FROM TO

HI

/XS"

. DESCRIPTION
(Color, Type, Weathering, Structure, etc.)

ta-
4-ore. d .

<\S*fr

>-04.

•»• clou «tnet4-eri<!<
^

as

& •ftsi&l

H n U U U o I b



CORE LOG

1

i

i

PRO,

3OR

PAGE

RUN
NO.

/3>

JECT:

NG N

1

!£Lo<,e

O.: /*->*o

' OP

DEPTH (Ft.)
FROM

/65

TO

ng

HD<>H L

IH~(

f

RECOVERY
IN.

/'S

DESCRIPTION OF ROCK
RUNNO:

/3

DEPTH (Ft.)
FROM

US

-

TO

/TT <?ocir4

%

«".8

TYPE

te.v4*-
«

r

DRILLING
TIME

"̂Tfc

,. , , ̂ r.. _, ,., ^

DATE: aft- Sill /99&

HOPE SIZE: /Ô  /V

TVPPRAHHPI- dO/tffi- /̂/Ô

REMARKS
(Water Level, Core Jam, etc.)

/ho fa'krn

• -

1
_ DESCRIPTION

(Color, Type, Weathering, Structure, etc.)

?Jt̂ ^̂ tT'̂ ^ ̂ll̂ /̂̂ ĉ t61̂
£i,f£X~ ̂°-Z&a **)***+ *£".?«$ iLr̂ i'
snû c.1 f>r€f,<*.4 *~ yû 'td A«rfat*.

.

^•

j
i
i

mm
•• OBRIENGQERe



O'BRIEN &
PROJECT LOCATION:. DRILLING INFORMATION WELL LOCATION:.

CLIENT:.
o-S. «

FILE NOJ

METHOD: Qi<- *K«<*<
DRILLING CO.:_Si
FOREMAN:.
OBG GPOI ORIST- *•

DATE
GROUND WATER ELEVATION:.

DEPTH LITHOLOGY SYMBOL WELL DIAGRAM

22

, rcw

Z.7.

COMMENTS: 8** •

6U<-

AR0003I8



O-BREN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WFII NO-

PROJECT LOCATION:. DRILLING INFORMATION

PUP NO:

WELL LOCATION:.
MFTHOr* Air
DRILLING CO.- /n&*_

7.6. £QG £d
P5POI OGIST-

DATE STARTED:——

DATE FINISHED: ——
GROUND WATER ELEVATION:

DEPTH DESCRIPTION REMARKS INFORMATION
FIELD

8,

GJ..-2

2- 4

6 - 8

10-12

12 - 14

14 - 16

16 - 18

18- 20

2O - 22

24-26

"26 - 28

28- 3O

30- 32

32-34

34-36

36 -38

38-40

40- 42

42 - 44

44 - 46

46 • 48

48- 50

50- 52

52-54

54- 56

56 -58

58-60

O*frtt»\0 ruciWrv^l^ 4p̂  «,p«'l . f.rvjjriei.

8-10 «

- v.

22-24 ^% . ̂i__. ̂ ti t / . ^ _ ̂ %.i i « i .. JL • 3.0

i-0

-trt«

ps »*ai«*t

3-0

•so

*

COMMENTS: SocW.- <un,i-Uj &**• «** 2,7.o'. ~ O." d̂
WO dorc taorrel o^e i >̂«- coc-v-^ti Coo-«-3.'c> ,

prvu> PVac«w\cv\ -f

AR0003I9



PRO

BOR

PAGE

RUN
NO.

i

2.

3

JECT:

ING N

CORE LOG

ate*****/ /̂Ô F/̂

DATE: B/Zt/fO

O.: /T7tu 6-/ PORE SIZE: X?9 /•**

/ OP ' TVPP RARRFI • Deficit. 7oi« _£** ^>4C

DEPTH (Ft.)
FROM

*l

ts
**

TO

e.s-
SS"

Vi-

RECOVERY DRILLING REMARKS
IN. % TIME (Water Level, Core Jam, etc.)
1H U.7 *̂ /̂  .̂̂ rv> 0*̂ - « «*..«--- fcr ———

' **%4 „/* &̂ «wn
, «f / <J / / /^ • ' /J t\ r* X 4d J(l »• ^/«̂  .00.9 ~"(A H*™™ U* • • f»* 4e*

DESCRIPTION OF ROCK TYPE
RUNNO:

'

2.

3

DEPTH (Ft.)
FROM

Z.2.

*S

*f

TO

LS

IS*

•rf

DESCRIPTION
(Color, Type, Weathering, Structure, etc.)

4û «r ̂ fĉ -̂ tr̂ eiiSS ̂tJSî t̂̂ ^̂
At*'i liO***** a •»» t ^ <Oit̂ > 0̂ WM<3 o •r- ^ 4. Ad'"t/ "Y

'

£)mt+l*&t £c>h*&' * Or •*<»•»* '̂̂ Jf *«Ô . htf+, •*t»«***̂ *4 <***̂ "*** *Mw*

M̂  A*̂ <̂  ̂ "7 ̂ -̂ -̂ — » V-»*-4»» ̂ ^
< jt-1̂  /•>! TI *• *ir̂ *«»tfĉ 6

5b*r̂ .S« Â,î  - ?^. ̂  W 4/—— ̂  **̂ ««< -•-

&«&«4 ft*4/w^?. ««*̂ <» -̂ f° .-Hâ Va.
-•*<•• «̂ /€ 9/t0.

•

flR000320



O'BRIEN & GERE ENGINEERS, INC. WELL INSTALLATION LOG
PROJECT LOCATION:.

CLIENT:.

DRILLING INFORMATION
METHOD; (k'f fl-rt̂ SA/so
DRILLING CO.:.
FOREMAN:__i

FILE NO.: J2.7?.ee/. ̂2/ ORB GFOLOGIST: -A <*ft

DEPTH LITHOLOGY SYMBOL

— o — V.

— /o' —

COMMENTS:

AR00032I



O'BRIEN & GERE ENGINEERS, INC.
PROJECT LC

&/<?<, *t
VATIOW

CIIFNT- ,....„._.....„
1/4 CO&

PILPNO- .̂ ZT7.«XV

DEPTH

Q.L. • 2

2- 4

4 • 6

6-8

8- 10

10- 12

12 - 14

14 - 16

16 - 18

18 - 20

20- 22

22-24

24 - 26

26 -28

28 - 30

30-32

32-34

34- 36

36 -38

38 - 40

40 - 42

42 - 44

44 - 46

46 - 48

48- 50

50- 52

52 - 54

54 - 56

56 -58

58- 60

WELL CONSTRUCTION LOG • WELL NC
DRILLING INFORMATION WELL LO

MCTHOD- A'f Tbfua&ion _.„.. »,
DRILLING CO.:
FOREMAN:
OBG GEOLOGI

DESCRIPTION

S*W/'££, ""̂  Jt'fe'?-.̂
J4̂ /'4 «<*.-.. ——— &

< « 1 I f »̂f̂ ft

*>° 2̂ «Â

AOo Ati.̂ u£i+*

i t /

Vr *

•

\

trtortJrench Amef.ft* •—•--"
£at /ne»r< DATE FIN

SST- A (aar.' nnni^Mn

REMARKS

/Z" iq,> PtKv̂ n ft***

!*(•*$*'*(' j"~svs cn̂ uttfr i-»̂ .y

3Ss J,rot A e'oĉ ô 'Ŵ  cs . ̂ 'i #

xo ĉ _̂ ^ custi*.
v

ŜO rrt& • /n?/*t̂ Ŝ  /̂  (̂

H*v~*«' ot.e<L

i:7̂ »Tw-̂ <.i ^g^ 1 QF_

CATIOt
KRTED:

WATEF

*

) ELEV^
FIELD

INFORMATION

DR
IL
LI
NG

RA
TE

£-V
7. 'f

/i?g

*̂

LI
TH
OL
OG
Y

LO
G

, i \

• ^
» v- -

. -r_

T
f fc

X

/" *

LT10M-

BORING
DIAGRAM

n r
. • i

COMMENTS:

AR000322



O'BRIEN & GERE ENGINEERS, INC.

PROJECT LOCATION:

n IPNT-

PM P NO •

DEPTH

60 • 62

62-64

64 - 66

66 -68

68-70

70-72

72-74

74 - 76

76-78

78- 80

80-82

82-84

84-86

86-88

88 - 90

90-92

92-94

94-96

96 - 98

98- 100

100 • 102

102 • 104

104 • 106

106 - 108

108 - 110

110- 112

112- 114

114 - 116

116 • 118

118- 120

WELL CONSTRUCTION LOG
DRILLING INFORMATION

uPTWon-
DRILLING CO.:
PORPMAN-
OBG GPOI OGIST-

DESCRIPTION

-

C-r<v O.^cWvAc/
r̂-koif Stk-vfr

——————

———————

=1=E .

————— [ ————— ~

—— i ————

COMMENTS:

REMARKS

WELL NO. SMPPT ? OP

WELL LOCATION
DATE STARTED:
DATE FINISHED:
GROUND WATER

-

•

PI PVATinw- ^̂ k
FIELD

NFORMATION

DR
IL
LI
NG

RA
TE

LI
TH
OL
OG
Y

LO
G

<•» S

C* *

<m

* . V

• V *

DIAGRAfiT

1

1

1

1

1

1

i

1

1

1 1
l i

•

AROQ0323



O'BRIEN & GERE ENGINEERS, INC. WELL INSTALLATION LOG WFI I NO - 0$ * 2. SHFFT 1QF

LOCATION:. DRILLING INFORMATION WELL LOCATION:.

CLIENT:.

FILE NOJ

METHOD:.
DRILLING CO.:________________
FOREMAN:___̂ fi1_ZZ22Sâ  OATE FINISHED:-
OBG GEOLOG»ST:_BJi££*L GROUND WATER ELEVATION-

DEPTH LITHOLOGY SYMBOL WELL DIAGRAM

— /Z. —

Igo
9*6

I

COMMENTS:



O'BRIEN & GERE ENGINEERS, INC.
PROJECT LO

6/0$<£<
CATION: .,.„ .._ ... , ...

C\ IFNT: ....... ., ,.„.
tJS. (.OS

Pll P NO • •?*,-? 7-tfO/

DEPTH

G.L.- 2

2- 4

4 - 6

6 - 8

8 • 10

10 - 12

12 - 14

14 - 16

16 - 18

18-20

20- 22

22- 24

24 - 26

26 -28

28 -30

30-32

32-34

34- 36

36 -38

38-40

40- 42

42- 44

44-46

46 -48

48 - SO

50-52

52- 54

54 • 56

56 • 58

58-60

DESCRIPTION

WELL CONSTRUCTION LOG WELL NO- °S *• SHEET 1 OF

DRILLING INFORMATION WELL LOCATION!
MPTHOn- Ar A-K.-'SŜ r-. „.,.,. „,..
DRILLING CO.:. /tlCfe tff̂ t *\ frvnd iCC<

kRTED:
PORPUAN- DATE FiuifiMPn- ^HM •
nnft fiPOl OGIST- GROIINO WATER ELEVATION- ^̂

}~<'M tWHHO 1 _som0 roe. A fnu-omtirtds

£7eti/</ r>e)̂  <.<S//et 4 Set «*»,£>/< j.

&*<1,..̂  - Gr«r ^ **p*

=1=
=F=

-

\

COMMENTS:

REMARKS

/0"4,r Pr̂ U5̂ 7,n

j-t « /û Ot'l "H/'tf.

E JbAa^.

S&r i '/e << ife fsS""'

-&<•!. h **+ CC,v+e

>

,

FIELD
NFORMATION

DR
IL
LI
NG

HA
TE

f-3

LI
TH
OL
OG
Y

LO
G

'£•
••f-

'It

*** " T

'A

BORING
DIAGRAM

t

AR000325



O'BRIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO
PROJECT LC(CATION: DRILL

UPTHOn-
ING INFORMATION WELL LO

n IPNT- r»HH LING CO !

SMPPT y ne

CATIOf
tRTED:

*

PORFMAN- DATE FINISHED: ————————————————
III P NO • OBG GEOLOGIST- GROUND WATPH PI PVATION-

DEPTH

60 - 62

62 - 64

64 -66

66 -68

68 - 70

70-72

72-74

74 - 76

76 • 78

78-80

80- 82

82-84

| 34-86

86 - 88

88 -90

90 • 92

92- 94

94-96

96-98

98- 100

100 - 102

102 - 104

104 - 106

1O6 - 108

108 • 110

110- 112

112- 114

114 - 116

116 • 116

p 18 - 120

DESCRIPTION

-

<£>rtu Qxir-koSf St̂ httt-t-
U

€

•

'•

*

REMARKS

•

•

FIELD
NFORMATIOf.

DR
IL
LI
NG

RA
TE

LI
TH
OL
OG
Y

LO
G

'f.
«• - J ..
S/

* / .

:?

t
, f"

$x f

-J
<.+ f'

y . *-

'{-:f-i* **/ w

BORING
DIAGRAM

l_ i. _l

COMMENTS:

AR000326



M

PREDESIGN REPORT

BLOSENSKI LANDFILL
CHESTER COUNTY, PENNSYLVANIA

APPENDIX 4-3

AR000327



O'BRIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO.: rtUjtc/-l SHEET 1 OF

PROJECT DRILLING INFORMATION
A/oifusA; METHOD: __d/i

DRILLING CO.: sr>er-S

WELL LOCATION:.
DATE STARTED:-

CLIENT:_________
DATE FINISHED:.

FILE NO.: «-77.<oo/ nnn GPOI ORIST- ?>. &o-> GROUND WATER ELEVATION:.

DEPTH DESCRIPTION REMARKS_____INFORMATION BORING
DIAGRAM

(3 CD
So
S3

G.L. - 2

2 - 4

4 • 6

6 - 8

8 - 10

10- 12

12-14

14 • 16

16 - 18

18 - 20

20- 22

22 - 24

24- 26

26 - 28

28-30

30-32

32- 34

34-36

36 - 38

38-40

40 - 42

42 - 44

44- 46

46 - 48

48- 50

50- 52

52 - 54

54 - 56

56- 58

58-60

ldu.- &\ >"*H- am

£ CM*.' el's Ctk>OO-<

\orauj-v do 9
St.'*to*

_- .s 6 ta'kejTY •'<<$•*

*' •/«»»

. •""Ĉ

.'_»'

.£25.

1-23

«#•«•

so

1.17

COMMENTS:

AR00032a



CORE LOG

PROJECT: &£oS£/u£Mi ctfajoFlLL /nto ̂ CnSTALLS TVcj

_____________________________ DATE: 6//3- 6//T /??O

BORING NO.:_

PAftP A/_____OF_____ll_____TYPE RARRPI • 73o.>b/e 73

RUN
NO.

DEPTH (Ft.)
FROM TO

RECOVERY
IN.

DRILLING
TIME

REMARKS
(Water Level, Core Jam, etc.)

Cor<;

/ZO SCO.G (2c-<-or*-,

/zo
rzo /OO.Q

DESCRIPTION OF ROCK TYPE
BUNNO:

DEPTH (Ft.)
FROM TO

_ . DESCRIPTION _. .
(Color, Type, Weathering, Structure, etcT

/sr
/3

ARQQQ329



O'BRIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO.: ________ SHEET 2 OF __

PROJECT LOCATION-- DRILLING INFORMATION

CLIENT-.

Fll F NO.:

METHOD:_____
DRILLING CO.:__
FOREMAN: _____
OBG GEOLOGIST:.

WELL LOCATION:
DATE STARTED: -

DATE FINISHED: _______
GROUND WATER ELEVATION.

DEPTH DESCRIPTION REMARKS FIELD
NFORMATIOK BORING

DIAGRAM

DR
IL
LI
NG

RA
TE LO
GY

LO
G

HO

60-62 yri . -J_ _. . /- \. . i. _•» ... . /yi_w tL.. %£...*x — Â .._*». / \,~Tf

62 - 64

64 - 66

66 - 68

68- 70

74- 76

76 - 78

78 - 80

80-82

82 - 84

84- 86

86 - 88

88- 90

90 - 92

92-94

94- 99

96-98

98 - 100

102 - 104

104 - 106

108 108

108 - 110

110 • 112

112 - 114

114 - 116

118 - 120

&I.3

fair foal ~FfJf-

72-74 /-/•e/t.

10O - 102 c,» . u...̂..̂^ -~- -s.... L..* \O"2-

prut

•»• a
70-72 /^^ ^̂ .̂ 4 _ -r- I......./ «-?. . j.-.j<r-i/ - -»/•»! ^,o

z-o

ATT

30

J-G

118- 118 . .„.-_*«.i AS

— €

— 3

COMMENTS:

AR000330



O'BREN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NO.: ———————— SHEET 3 OF.

PROJECT

CLIENT:.

FILE NO.:

DEPTH

DRILLING INFORMATION WELL LOCATION:.
METHOD:____
DRILLING CO.: __
FOREMAN:____
OBG GEOLOGIST:.

DATE STARTED:-
DATE FINISHED:-
GROUND WATER ELEVATION:

DESCRIPTION REMARKS FIELD
NFORMATION

BORI
DIAGRAM

DR
IL
LI

RA
TE OG

LO
G

T

120 - 122 /-> _i_ .̂  ̂  c i_̂  j. _>, _ _ _ m̂ j £2.. j.̂ -ff. <*- -7̂ 5 2.-O

122 - 124

124 - 126

126 - 128

128 - 130

130 • 132

132 - 134

134 - 136

136 • 138

140 - 142

142 - 144

144 • 146

146 • 148

148 - 150

150 • 152

152- 154

154 • 156

156 - 158

158 - 160

16O - 162

162 • 164

164 - 166

166 • 168

168 - 170

170 • 172

172 - 174

174 - 176

176 - 178

178 - ISO

E.V-* »4 *• no.H

. 7.

si. -" s-r

138 • 140 j. .j.

IH Q\\*

•Vtoe.-V.

1-5"

**<> Ull-

COMMENTS:

AR00033I



.CORE LOG

PROJECT:__

DATE:.

BORING NO.! m<-Lj rt-l______CORE size? /oO X9 "____ .

PAGE_____2_______OP */______TYPE FtARHPL- IZooUt ~T̂ (* Ulire £.,

RUN
NO.

/

Z

3

<y

DEPTH (Ft.)
FROM

3/

35"

IS
s-y

TO

3̂

v̂ r
53"
65"

RECOVERY
IN.

z.*t
,*>

Ito
t*>

%
SOB

fÔ jfj

/GO* ̂j

/oo-O

DRILLING
TIME

f_£.t_/7™

2-95̂

A/_y_/ y /

&3-ŷ /

REMARKS
(Water Level, Core Jam, etc.)

|i-<̂ wf̂  Ufahf •' &rc%.

d̂ ^ tO^«: 6̂

.̂ 4,« t̂ o ir̂  :*/*""• Ŵ  - ̂  JrfJ-̂

-

DESCRIPTION OF ROCK TYPE
RUNNO:

DEPTH (Ft.)
FROM

4V

TO
DESCRIPTION

(Color, Typ~«; Weathering; StructureretcTJ"

«.

*%•

AW»t Ov .yyif?̂ . CnUC-̂ TC d •

S 3t3'»*-- yr\Q<l IQftfqv >v%Q i t fct W («

41 " W^^

flRQOQ032
• • m>BtRfti R ntsnt



CORE LOG

i

PRO,

BOR

PAGE

RUN
NO.

5"
£
>
g,

JECT:

ING N

^̂ ^̂

O. / «v _/-X>OL/J / "-/

L OP </

DEPTH (Ft.)
FROM

65-
75"
8S-

5̂-

TO
75-

ar
•?JT
ios-

RECOVERY DRILLING
IN. % TIME

3̂̂ ,7,
/20 /<«o /̂ f

/2o /co>O /̂ .

/2o /«».«& ' *w1/̂ .

'*io 100.0 /•H-

DESCRIPTION OF ROCK TYPE
BUNNO:

-

6

f

fc

DEPTH (Ft.)
FROM

6S-

75-

i

as-

q5

TO

~JS

&.T

«»s:

las'

Mm •zsn&T+IIATl**.) ^

DATE: 6/ /& ~ 6/ZD /̂ Ô

P.ORE SIZE: AjQ 1. °/ "

/ / " — • 1 JTYPE BARREL- Zk<>A ff /<J*t. OUtr? Lt*\<t.

REMARKS
(Water Level, Core Jam, etc.)

K« Tor*> COo-rtr* Sce«.ij'0

&l«<« LOola: 6«M
Ce-Vof̂ . OUa^f » 2r ' '>»e<-o<A

... DESCRIPTION
(Color, Type, Weathering, Structure, etc.)

J*N J ^» / ^t ^

f̂ ffl4k.rĈ

———————— # —————————— . —————————————— . —————— §L —— ̂ ——————————

J O
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O'BRIEN & GERE ENGINEERS, INC.
PROJECT LC(CATION- .....
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O'BRIEN & GERE ENGINEERS, INC.
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FILE NO.:
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ê-t̂ o COot^ri Srotu^
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O'BRIEN & GERE ENGINEERS, INC. WELL INSTALLATION LOG WELL NO.: onw ff-t SHEET 1 OF _L

PROJECT
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O'BRIEN & GERE ENGINEERS, INC.
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NO.

DEPTH (Ft.)
FROM

zo

zs

TO

35-

RECOVERY
IN.

8V

/woo

DRILLING
TIME

REMARKS
(Water Level, Core Jam, etc.)

Uo^w fte4uf»> ft ^O._____~Ttri'f>f>< c goT

DESCRIPTION OF ROCK TYPE

• • nraniEN&GERE



1

PRO,

BOR

PAGE

RUN
NO.

T̂

&
*
S>

JECT:

ING N

Sic

CORE LOG

,̂ /̂ ,̂ -̂ ̂ r̂/fẑ r/̂  •
DATE: <̂ //3 ~ ̂ //5" /??D

O.- mui /"?-/ rnnE SIZE: X>Q /-<V "

1 1 -r- 1 • /2- r»P ^> TYPP RARRPI • D/-,f>b/<r 7oO<r ^Oipe- L./«iC

DEPTH (Ft.)
FROM

,ST
6S

7T

as"

TO

4S-

75"

85"
?5"

RECOVERY DRILLING REMARKS
IN. % TIME (Water Level, Core Jam, etc.)

/lo *~o 3-Ŝ  «eWv> UOa^C : b̂cv,«.

^ /OO-O2'5"-/̂  ̂ iô  0,̂ ; ^̂ ^

/» /«̂ ? *W-T̂  (,»i,ĉ  oLjaU-. A;ô *
tzo ico.0 '̂ /V̂  (2_.-k;f̂  Uj)«sicr: jVjô i.

DESCRIPTION OF ROCK TYPE
RUNNO:

,5"

4

7

«

DEPTH (Ft.)
FROM

«•

ftS

•

7S"

8-T

TO

6S*

75-

srr

ŝ*

. .... DESCRIPTION . .
(Color, Type, weatnering, Structure, etc.)

I . I I I I !

Q *

/v\O4» T"TW€* *»"^»C Q ̂  o<̂ V\4̂  ' wC*L «^ *** ̂ [& — ^6 S*'®'<̂ '*̂ <l

———— $£ ——————————— fiAJ ——— ±04i ———————————— _2_

f i i i ^. v>- 4 --> A « ( u « t V i A A

.._,... Wttl.2fi£-diH--̂ aA. ,.-. ————— *. ——— .,...„. ,.._3_..$** .

a>\dM.V Wit-Vo/#i. Sc.Vti'T'Otv'̂ V ''•'iS
Q *

;Y1 19V ——————— i ———————— ̂ ———— ̂0,f̂ . ^ ̂ - j U^U ———— £ ———

<J

QwtrfTTOSC Se-r»f*i -^ 6/-«u xnda hora- Ao/ <J t5/t'cArA tufor^tttc
"" . cr / . 1 <J

.l/i'&hrL +rTie_-k>i<,c, £c, ht'i'i'ae.t'r'-r *" *f<a f̂l̂
-a - y V

i



PROJECT: £

I

BOB

PAGE

RUN
WO.

?

/O

II
t-L

ING N

CORE LOG

?̂ 05£?̂ >t/ tAtobr.LL. 7̂6̂  -=*.£TALm-r,o«_>

DATE: 6//3- 6/<T

IO • ^nto /7-/ r.npp SIZE: /C><? <^"

OP ^ TVDCRARRPIv Cbi>blt 7l>k? (Jj>rf Li*£

DEPTH (Ft.)
FROM

*T

/or
/'3T

/•2-S-

TO

;oS
"y
US

/35

RECOVERY DRILLING REMARKS
IN. % TIME (Water Level, Core Jam, etc.)

szo /as.® ""/fa. Q.«,-Lr̂  UJ«ti«f. ^Jor>€

/TO /oo-O *"/{+ g«,W/> LDn-Uf: lijnvie

/2o /odO "̂ TyCt ^e4v»t/\ . ULOo Hf : (Uovitf
,20 «o,0 2'a5̂  ̂J«̂  cUc/i*r: /Ĵ «

DESCRIPTION OF ROCK TYPE
RUNNO:

'
to

"
-

DEPTH (Ft.)
FROM

75-

/*T

AS

/as

TO

/«r

//«•

5̂-

;3tr

. ..... DESCRIPTION .... .
(Color, Type, weathering, Structure, etc.)

dŴ cs* ̂ /,.-̂-7 ^̂  /%/rt/. <̂04L<ri± ../.̂^
1 / ' <7

C/

/ /^ / /" / ̂ J f t. J.f.f J. tj r-O

/ u * / d/ j_
,̂jfjf~rZ, UCl ?*<•*>(£' Qff&ê 'l

,

Gpuctr-tzesjf i_>*tOs"r'— •> 6r̂ s <to4^~ /^oi- V><u.f ̂  /v̂ .o <L ' i^i-tvtS^/*
0 CT

Mjcû erf*. ^ c c t ^ ^ - t t ^ ^ ^

(JZT ' _ - •nVMT-i'z1 v*' ' »')

i



.CORE LOG

PROJECT:.

DATE: £///- 6//S

/*> "BORING NO.: rtuj /&-/_____CORE SIZE: /O<5> /.T

PAGE———f.1____OF____^_____TYPE RARHFI • £Wj/>/< Tubc UJ.K

RUN
NO.

DEPTH (Ft.)
FROM TO

RECOVERY
IN.

DRILLING
TIME

. REMARKS
(Water Level, Core Jam, etc.)

. M . _ /.* , .__ » . __ -. •* 19

/H
/ss 100.0

/7S-

DESCRIPTION OF ROCK TYPE

RUN
NO.

DEPTH (Ft.)
FROM TO

DESCRIPTION
(Color, Type, Weathering, Structure;" etc.)"

;is
A3

2-

/ss hard.

/73T

0£*f'""

AKU0035I _



i

O'BRIEN & GERE ENGINEERS, INC. WELL INSTALLATION LOG WELL NO.: .mtO lN-< SHEET 1 OF

PROJECT LOCATION:. DRILLING INFORMATION
METHOD: ANT-

CLIENT:.
Cora*.M(Wui

FILE NOT~T\27Y7.00\. Z>2>

DRILLING CO.:
FDHPUAM- £A moe-rd
OBG GEOLOGIST:JL

WELL LOCATION:_________
DATE STAHTCIV 12.) 7/90

DATE FlNlSHFn- S/ZO/'fO
GROUND WATER ELEVATION: _£

DEPTH LITHOLOGY SYMBOL WELL DIAGRAM

0-7-
2,

COMMENTS: f* A ŵ A-r̂ j \\ ̂  ̂ .irc r\l/%.» >» A C>^Ct"M ^o '
«—* w ""̂

AR000352



Q-BRIIEN & GERE ENGINEERS, INC. WELL CONSTRUCTION LOG WELL NOj I'OU; '"I 'i SHEET 1 OF J

PROJECT LOCATION:. DRILLING INFORMATION

CLIENT:—————————_———————
q&. Arvnx Coroa OT grtmVitftffS

METHOD-
DRILLING CO.:

WELL LOCATION:____
DATE STARTED:——i2J

PB P MO :

DEPTH

¥. POHPUAN- 6ra<i /fe<i <̂ corg
P. foofi______

DATE FINISHED"
GBOIINO WATPB 31. 3V

DESCRIPTION REMARKS NFORMATION

LI
N

TE

^̂  I*
3DR

I

OG
Y

2-4

- 7

8-10

10- 12

12- 14

. Mr '
- 18

18-20

22- 24

2f-28

28 - 30

3f -38

38 - 4O

40- 42

42- 44

4f-4«

4f - 50

50- 52

52-54

54-5*

5« - 58

58-80

ai_-2 f _____, lecLOfS. «»-a l MN^ ro-rw

_^

<{r̂  v»̂  pr

20-22 «̂«»»c* ik ** VS"» J V»» BPOUJ«^—l»wi i C"2U *'*' *

5,
. u.

30-32 .... ----^-r

32-34

Cfiq ot"̂  <*fl̂ >PP

1 »A Vk rcc.

mmL.

jtc/3

i
i

sty*

33
T ;

. :̂ r
COMMENTS: /)< _ f

3v«-W«- C«,̂ *T̂ _ s.«v
tor* fcaifel O^el -fee cor̂ -, i o.O. -



O'BREN & GERE ENGINEERS, INC.
PROJECT LCCATION:

« 1CMT-

IFILE NO.:

DEPTH

60 - 62

62-64

64- 66

66 -68

68-70

70-72

72-74

74- 76

76 - 78

78-80

80-82

82-84

| 84-88

| 86-88

88-90

90-92

92-94

94-9*

98-98

98- 100

100 - 102

102 - 104

104 • 108

10* • 10*

108 - 110

110- 112

112- 114

114 • 11*

11* • 11*

| 118 - 120

WELL CONSTRUCTION_LOG
DRILLING INFORMATION

ucTHnrv
Df
FC
Oi

BILLING CO.:
WPMAW
Ifi GPfM ORIST-

DESCRIPTION

.

C3cAfK»Vc -vx,h>W*l*~

*a± oLjec,4-Vve-re.A

>

CpoorWrU-* IV. ̂

porpl* 4n̂ i "T"

cv»o c. ui *ci *f*><r€

f

ev

d.

ĝ r*.̂  oJf ——

W OCtf ̂^» T^ * ' . C%|̂ v — Ŵtty.* /
w s, Q

*\. ~~c_i .ou.U\4C«l

"
COMMENTS:

REMARKS

WELL NO.: SHPP1

WELL LOCATIÔ
DATE STARTED:
DATE FINISHED:
GROUND WATEF

\A^V%\w FcacU.rCA_

\ -

<̂ oc< To^-Tr^pe^ <dr.
W.S-yViĵ  ——— I —————

\ ' t0 \tt\_, /^CA Vcf tfi^t pv&c»^

«-£
4. wr>

?ru>Wr<S

T tt*--iwr^ <_, V»̂  v<jo~t̂ *̂  Ŝ> *̂ O

,,

C.cc -a_̂  Tcŝ l oo-*-

—— £2 ——— i2 — ̂  ————>ei
A

^

iWW.* ^urV^^^Uvt^

0̂̂ '. 0.OCC Tav>x.
Tcvp9«<i. cjcri-

r 2 OPAL-

i-

PI PVATIfiM-

FIELD
NFORMATIOK

DR
IL
LI
NG

RA
TE

££>
3.S"
£o
£0
&a
70
//,__-
1-0

To
I.?
7.5"
0̂

/0.0

to
8.0

g*°
8-0
s.e>
70
.<?
?r
7̂
§•0

#2>

s-r
•̂5"
5̂

d-T
5:0
r<"

LI
TH
OL
OG
Y

LO
G

^̂ p'/;
'V ' <v

•iik.

^

v ** *"•* ^

^s s f

• * y^"*

t * ̂ ^"

4̂ -
'̂ Ŝl *

* ̂ -'jfi-

^v • '

-̂ ttf *

'̂ ^̂ V J'

\̂K *~

BORING
DIAGRAM

i
i
1
1
1
i
l
1
1 __.
1
1

i*r-

1

1

I

|

t

t

S'

1
1
1
1
1
1
1

1
1
1

1
. —— 71

11
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

ftR00035l*



CAMMA/TEMPERATURE/RSP HaE | I 7-1

. ssisca*. atfiE cuy... _.8 nfitfffTciifr TDo" *

. SSLSOM. g<*E OAT ..
0 TOCtHI flUr 1WT"

GAUMA/IEUPtRAIUK/IKPHOLt | 18-G/M*M/TEMP£RATURE/RSPII(X£ 117-1
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B
OAU-A/rEUPCRAruRE/RS' H(XE I 1 j-l

1-OOSUTE
LITHOLOGY
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.SSLSOM. SHUT a*Y . TltftMTU
'O ftRO?mg.AY 'M * " !fl (VMf

WEU.NB
25-1
L009JTE
UTHOLOGY

O>S (00 '

GAMMA/RSP HOLE /: 25-1

•S "W

t/

• .,.' 2

ueq t as -1600 miivctU -i_»
___"5 too -

CAMMA/RSPHOLE|:25-r AR000358



26-1
LOO sure

oofitrf! oa«N*caaeo«a>̂ RS
—— msa —.mil JEIMH,

STsze ———

j
-f-

ItMWAM

Ĉ JPE"fcgsnMTT

"TB —————

31-1 JO
2-170

31-170
31-170

srxrrr — p*—2 ——

WATCTLML

90«̂

issa
100H

x--̂ '
,--̂"

~3) ——

*n

c«u_ot —————————

COWNT& OAriAI.S rCPCTCASW

*»~--ilBlSS!a--Hxr

»«—Ŝ 8—sair*
CAUMA/TEMPERATURE/fiSPHOtej 26-
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. , . *»»d«r
'* K«««»

;•.: •:.*;=
V. 2000o.::*6
3.2333

34.96
ENO

.rooatnlU Lo,»r ^^ EnwirpioUl Lowr SE1099i
'' l-J* EnvirorwmUl Lowr 19/15 13139 Environ»»nt»l Low»r

.. (_,-.- ,_,,_- 19/17 13:38 18/15 13133» Ok,,*. T«t.» , Unlti 007*3 T««3
T«« 4 U"ilfNPUT t= L,,,. T, TCC "»« « _, _^ (F, TOC

,ne, ^5 16 INPUT i: L*u«l <F> TOC INPUT II -•"•! CF) TOC

t'**tor i'il Rtftrwe. 33.16 SSlTfStor *.U R.f.rw.0. 52.95
1 a-<J8 Sc.U f-etor 38.15 offwt 8.89 Sc»l. f-etor 38.15
9 19..7 ,:,04 off^t ' 8-ee ^ off»t 8.09

iw V*lu»
—————•— ———•——— tl-wtA.BWB oo.eo -————————• ———————
9.9900 33.17 * 8.9933 58.33 ifa*"1 8.0989 32.99

_ ..„_ T. „ 9.0033 35.17 0.8066 57.44 9.9033 52.96
.°-;™.i I?-?' 90066 35.16 89099 54.M 0.8066 52.96
•:•:;" i_'7J fl.9899 33.17 99133 57.52 8.9099 52.93
„•<•« ii-1* 98133 35.17 9.8166 37.21 9.8133 32.98
I"-™ i'-|f 8.8166 35.17 1.299 57.52 8.8166 32.93
\\'H 55* IS 9.8200 35.17 00233 36.99 0.82M 49.13
1-13S. ?!•?! 00233 35.17 ,8266 58.37 8.8233 46.21
l'l£\ 3!-i! 90266 38.23 00389 Si.75 9.0266 43.94
1'OS00 ill* 8-03e0 32-91 ,<- 80333 39.19 8.0399 43.98

11 : tS 3fc» *MS5 8:8 ::S 5:8
"S $ 111!! §:S HS It:!! -viSS S:S
:ii i:l S:i!S £g £13 8:3 fclg »:S

4? 0.1333 33.22 9.1599 38.36 8.1333 47.43
o, 9.1389 33.23 8.1666 58.31 8.1589 47.25
2, 9.1666 33.13 8.1833 58.23 8.1666 47.31
fi 8.1813 33.09 8.2099 58.18 8.1833 47*37
;- C'.:090 33.08 a.2166 58.14 8.2800 47.41
<U 0.2166 33.97 9.2333 38.10 9.2166 46.61

-,,--. ,fc M 5.2333 33.93 82599 37.98 8.2333 47.34
;J-r';S5 ;H1 0.2*30 33.93 a i666 57.94 0.2500 47.48
V-nna -'£ 9.2666 33.93 8.2833 57.87 9.2666 47.44
•••if?? iS'|; 9.2S33 33.03 03900 57.82 0.2833 47.73
•̂ii22 -i'̂ 4 0.3099 33.92 83166 37.76 9.3909 47.73
S'.lfi' ;''78 «-3l=6 33-02 8.3333 57.73 8.3166 47.76
i'-flna "'-' 3-3333 33.92 8.4167 57.48 0.3333 47.82
'•;|2S -.•-', 9.4167 33.93 95889 37.25 8.4167 4S..84
a'i«- '3-;0 9-seea 33-a7 8.5833 57.M 8.5M0 48.26
S'-'na '''J 9-'833 33'13 8.6667 56.89 0.5833 48.48
'•-.2S i; 79 9.6667 33.19 l.TWt 56.72 8.6667 48.67
S'frji T,;, 9.7599 33.23 a 83K 56.55 8.7599 48.96
?'«ae0 '̂;1 «-8333 33-3a 89167 56.49 8.8333 49.841-8889 .|.;,1 3i,167 3j.j3 « »ĵ  2̂5 9>9167 49.21
;-':;̂  . ;;'-- 1.0900 33.49 i.8«33 36.12 1.8009 49.37
HSSa '̂'4 I-0833 33'45 I 1667 55.98 1.8833 49.53

• -ri00 4' 74 - l-l*47 33-50 12399 55.9t 1.1667 49.68
'li"?I 3̂''3 I-2500 33-55 1 3333 55.74 1.2509 49.89
'iSa 'S73 I-3"3 33-58 14166 33.63 1.3333 49.96;fS2 ;|-̂  1.4166 33.62 15899 55.52 1.4166 39.06

35'̂  1.3999 33.66 } 5833 55.41 1.3099 38.21
i£r6 l-'̂ 33 33-r« 16667 55.32 1.3833 38.24
;« 76 1.6667 33.73 • 1.7589 55.22 1.6667 50.39
4'-t 1.7309 33.76 8333 55 « 1.7599 58.56
33 76 1-8333 33.89 111? 53.85 1.8333 59.67
'̂i, 1.9167 33.84 2M99 54.97 1.9167 59.76

-I'-I ; 2.9090 33.37 25999 54.53 2.0909 30.83
ii'fi 2.3999 34.92 3.MM 54.23 2.S9M 51.34
-i-l 3.9009 34.15 35899 53.99 3.0999 51.71
j,'7? 3.5999 34.23 J 9M9 53.79 3.3999 32.M
--ri - 4.9998 34.30 4SM9 53.64 4.8899 52.22
35'-I • 4.50ee 34.36 5.8989 53.53 4.59M 52.38
_l'.7\ 5.0099 34.40 I'SSg 53.43 5.99M 52.63
5̂ 78 5.S999 34.43 I'tSS 53.36 5.5099 52.79
-r 45 6.0999 * 34.49 65899 53.31 6.09M 52.86
r^SS 6.3889 34.33 | M99 53.26 6.5099 52.99
-Vlr 7.9990 34.56 75899 53.22 7.8M9 52.92
-fl_ 7.5999 34.39 80999 53.lt 7.5999 52.94
î 'H *.8809 34.62 g.S899 53.16 8.80M 52.94
5V.J! 8-3909 34.65 | M99 53.13 8.5999 52.94
1* I; 9.9880 34.67 9.S& 53.14 9.0999 52.95
:.,'i4 9.5909 34.69 10 MM 53.13 9.5999 52.95
'̂62 19.9900 34.71 U 0999 53.19 19.9899 52.95

IT! 0009 35:62 H.09M 34.76 {Iligi ÔT 11.89M 52.95
14.0809 33.62 •

EMC'

AR00036I



R.ids -
SE1980B SE10906 "•*«

Environowntil Lo?_*** ScloWwi Environw^fiill Lo999r
10^16 101 i 1 Enwi roMWfiti.4 Lo99vr \Q/17 14i 33 . OCiW*i"'Y

nut 08763 Ttft93 U«i Ŵ Ŝ Twtl 2 Unitt 00763 T.st» 7 ""iS?!?"̂..!9'"'
.HPUT i: ' L«v«l (f> TOC ^̂  .. .„ INPUT 1! U?u»l <F> TOC Unit* 00763 T*5t* 6
p*f*r»nc« 48.99 . . .- „ R«f»r»ne» 32.26 INPUT H L»u»l <F> TOC
Sell* fietor 30.13 ?* ?r*!f*. «'?S Sell* Cictor 38.13 ».».,.«. 3226n**«.t a aa SC*l. factor 38.19 Off*»t B 00 K»T.r»nc. o-.̂ oOffwt 9.99 UTMI O.OB Sellt f.ctor 39,15

9 10'16 89137 .... ...., „.. ̂  St*P# 9 19X17 14112 Off«tt 8.80

9.0900 32.65 irr;̂ — —:r̂ ~ 8-0008 35-M ei*p**"Ti** ___
!:85 §:S ^ |:» || Hill !!:§! ;-88 Il't?9.0099 31.91 f-8966 48.84 9.9999 32.86 |'|̂  ||-}3
8.9133 ' 52.92 0-00?| 4f'f| 0.8133 37.88 |-|!|| *8.14
9.9166 53.69 8>?135 48'88 9.9166 37.85 S'li4l IS'II
9.9290 53.09 f-8166 48.88 0.0200 36.35 2f|}S ?5'°!
0.9233 54.28 0-a289 48.82 0.9233 37.54 I'KM 2437
9.9266 52.18 0-|233 48.84 0.0266 38.13 |-||2S |4>37
0.0399 53.76 8-0266 48.99 0.0390 38.83 I'8?3? 23.99
9.9333 53.38 |-8300 48.86 g.0333 37.65 J'SISS III,
0.0S90 59.89 9.9333 48.88 9.0599 33.90

.,_ 9.9666 54.62 8.9588 48.37 0.9666 37.97
i(t8.8833 54.47 9.8666 48.69 8.9833 38.78 a M66 -, ..
"** 0.1099 34.29 S1"}- 8.9833 49.29 8.1099 33.61 a'o«-r ?T'31

9.1166 54.99 ,n \-1809 48.63 9.1166 38.43 |10S| |3>'J
9.1333 33.94 ^USS 48-8t 0.1333 38.29 S»V 2' }ff? "-fl
9.1598 53.73 8.1333 48.32 0.1500 38.15 '* |'}i|| S-J?
9.1666 53.38 a- }fff 42-99 0.1666 38.83 21 JiS ?i'4i
9.1833 53.46 8-1666 42.44 9.1833 37.90 0> fjf i7'l|
8.2099 33.31 8.1833 43.83 8.2888 37.38 |- ||6 27.26
9.2166 33.18 0-28?f 43.33 9.2166 37.69 Hf33 27.43
0.2333 33.96 ĴiS6, 45>S? 9.2333 37.57
9.2309 32.95 9.2333 44.36 9.2598 37.47
9.2666 52.38 2'Iff? 45-?I 0.2666 37.39
9.2333 52.71 9.2666 44.43 9.2333 37.29
0.3809 52.62 2'isS 44'22 8.3898 37.29m ii t» si si is II ii
0.3090 51.58 |-41|7 45.78 9.5908 36.30 till? -I'is

- 0.5833 51.28 0-5|22 46-0i 8.5333 36.01 a 3000 M'T!
9.i£67 Si. 90 0.3833 46.33 • 9.6667 33.73 a'?̂ ? -qol
9.7309 56.77 0-6667 46.61 9.7389 33.53 |-|gj ||-S|
9.3333 56.57 0.7590 46.84 9.S333 33.33 S'SSSI ??-i?
0.9167 59.49 9.8333 47.06 9.9167 35.15
1.0000 59.26 9>!167 47.?3 1.8000 34.98
1.9833 59.12

47 8S ,'Xii Ti'w '-2500. WWMW Hr. o- 1.4166 34.37 4 -p-rw
1.4166 47.92 1.3900 34.27 H?S

1.1667 30.91
1.2599 49.99
1.3333 49.33
1.4166 49.74
11UI Jl'l? • 1.5000 48.90 iisw
1.6667 49.55 1-5?33 48-87 1.6667 34.10 1S833 3889
1.7500 49.59 -6667 48.12 1.7380 34.93 •ffS Tall
1.8333 49.46 1-7500 48.18 1.8333 33,97 -S*67 â-||
1.9167 49.42 1.8333 48.22 1.9167 33.90 'i™ ?} IT
2.0908 49.38 1.9167 48.27 2.8999 33.35 i ??A7 Tt 7B
2 ?999 49 22 2.9000 48.31 2.5990 33.34 '-|i£ 5}'?!
38999 49 U. 2.5990 48.49 -.9990 33.33 2.9090 3 .26
3.3990 49.93 3-aa89 48.58 3.5999 33.19 4'IIU
4.0990 49.01 3.5000 48.65 4.8000 33.08
4.5000 48.97 4-aa2_ ' 48.70 4.5900 33.90
5.9000 48.95 J-Sggf -̂T3 3.0909 32.93
5.5090 48.93 S.08M 48.75 5.5999 32.88 , aaaa
69990 4892 5.5909 48.77 6.9800 32.85 HSSS
65900 43 91 6-8999 48.79 6.5990 32.31 I'lISS,
70909 4890 6.59M 48.80 7.0800 32.78 |'|f_S
7.3000 48 90 7.0899 48.81 7.5909 32.76 6.3900
S.8090 48.90 7.5099 48.91 8.0900 32.74
3.5990 48.39 8.0999 48.82 . 8.5000 32.74 a „»„, ,, .-

1:88 3:8 fcS5 8:8 1:1111 §:» :g |
10.9800 48.89 9.3900 48.83 19.9900 32.68 I'laea 2̂ 47
11.9000 48.88 ie-8899 ,48.83 11.9900 32.67 10080S 3248

EMD 11.0009 48.83 12.9900 32.66 liaSS T?'™
"** 13.0099 32.67 1_:000I 32:33oaao 3|, SS ^̂

32:64 -..i4
32.63 END

END

AR000362



10X13 16135 '" " ""°* 10x17 11:31 SE1990B

.11 ti 98763 T*«tt 8 Unit* M763 Ttst* 7 Un>t» 00763 T*it» 3

INPUT H _*vwl <F> TOC IW>UT U Lev*1 <F) TOC INPUT U L*u*l <F> TOC Unitt 90763 T«t» 2

R.C.r.ne. 38.58 Se»U*£ctor It'll ?*fTr*!e*. 73<09 INPUT l! Lfu«1 <F> Toc
Seil* f»etor 38.13 nSilt 8 89 S2U *Ct0r 38< 1S •"•"'Offset 9.98 orr«»t 8.w Offi*t 9.99 R*f*r*nc*

St.* 9 10x15 16.38 " 19/15 16>U SU*9 10X17 11:82
plTd Tix V»lu* EUP*!iy"* V*lu* El»psm Tim* Vilu* St*M 9 10x17 19136

9.9900 38709~ **"*''I'iall 38* ft 0-000a 8S-26 EUwd Til*. Vilu*
8 '9.9933 38.09 .'SSg jS'zi 8.8033 81.39 ————————— _____

0.9066 43.90 I'fJH jail 9-0066 81.11 9.0909 78.37
0.9999 42.58 !'2?33 Hi? 9-9899 78-59 8.8833 78.34
9.8133 46.98 2/ll66 24*89 8'8133 82'12 9-9866 78-339.8166 43.92 a SiSS jl'TS 9.9166 82.23 0.9099 78.38
8.8200 43.09 2'2|_S P'fil 9-820e 80-94 8.0133 78.27
8.8233 46.69 2'225 |i'Si 8.8233 82.95 9.8166 78.38
8.0266 46.41 S'ffB H'li 0-a266 82.11 0.9200 78.37
9.0309 44.92 9 1m I?'34 0-0380 79-70 8.0233 78.35
9.9333 44.97 2'|_S 2885 ?.-0£S 81<70 9-0266 78-319.8390 43.18 n'a«A* Ta'S 9.9309 82.01 8.83M 66.23
8.9666 44.45 I'll!! It'll 9-0666 82.19 0.0333 79.18
0.9833 44.73 I'ffS __• 78 • 2'0fS S2< 19 *'"* 0-050e 68.929.1900 44.74 2'}?tJ lag? 8.1000 83.34 V 9.9666 68.88
0.1166 44.67 ,u* 2'}i55 2893 ' 9>H6S 83'I9 9-0833 68.78
9.1333 44.63 *T? 2' Si 43'|| 9-1333 33.13 9.1890 68.80
9.1500 44.33 2" }|f? 3283 ?-1580 93'27 9-H66 68.76
9.1666 44.57 2'}|!! 34 H ' 9-1«6 83.89 9.1333 68.88
9.1833 44.33 S-ifJi jf'p l-l^ 83.88 9.1390 73.42
9.2900 44.50 H?!! ||'U «-2ff0 83.06 9.1666 71.80
8.2166 44.59 ?'S,!! 31 92 Hiff 83>02 8-1833 • 71.78
0.2333 44.53 HSl |i S "-2333 33.01 9.2900 78.04
8.2500 44.42 2'?ff5 '̂al 8.2590 93.82 8.2166 72.33
9:2666 44:38 2' I!!! ||- 2J 8- 2666 83.01 0.2333 72'. 51
0.2833 44.42 a'TlS II* 25 I'2833 32.99 9.2580 71.65
0.3900 44.33 H8?! jl'Si 9-3a?8 32.98 9.2666 73.96
9.3166 44.34 9>ii66 32.84 3.3,̂  32.98 0.2333 71.96
9.3333 44.32 a'ifp 32 TT 9-3i33 32.94 9.3090 73.35
9.4167 44.21 2-ilS |_-i| «-4167 82.91 9.3166 72.46
9-.3900 44.11 aSfS 3239 H!?0 82'88 0>3333 72-280.5833 44.92 1 ifS S'w 9.5333 32.34 9.4167 71.97
96667 4392 2'l|g w'S !'6667 82'81 9-5800 71-'3
9.7300 43.84 Hgf ||-_$ f-7'00 32.79 9.3833 71.94
9.8333 43.74 2'!3p jl'!4 «-8333 82.77 9.6667 71.98
1.1167 43.66 Taili T?'« 8.9167 32.73 9.7398 72.09
0000 4337 -ij?f, ||'I! l-«000 S2.73 0.3333 72.02
3833 43.49 }-8fli i?'7! 1.0833 32.70 9.9167 72.97
667 4349 'i£2 il'lf l-1667 82.69 1.0990 7298

..2300 43.31 '̂ SS S'|i 1-2599 32.66 1.0833 72.12
3333 4324 ' >333i II'II I-3333 82.63 1.1667 72.13
4166 43 15 'JJ|S i|'?5 '-4166 32.62 1.2590 72.16

1.3090 43.98 }'S22S S-ii 1-3090 82.61 1.3333 72.29
1.3333 42.99 'ff3; S'U 1.5333 82.39 1.4166 72.22
6667 4291 'S_g 1|'_| }-66«7 32.58 1.3900 72.23

1.7300 42 84 i'iSS T̂'?! 1.7309 82.55 1.3833 72.28
3333 4276 'I3?? S'S I-8333 82.34 1.6667 72.29
9167 4269 i'liS ?5>4| 1-9167 82.31 1.7300 72.34

21990 4261 i'SSil IT'« 2.0800 32.31 1.8333 72.33
2 5999 42 19 ' i'if22 S'3? -̂'809 82.39 1.9167 72.38
39000 41 79 i'SISl S'3! '-000« 32.30 2.0009 72.40
3 S000 • 41.44 3-5890 34.66 3.S890 82.29 2.5890 72.55
49000 4 19 I'SfH 51'!? 4-0000 82.12 3.0000 72.69
4 5899 40 80 I'SIJI S'li "-SO00 82.03 3.3990 72.82
3.0000 4051 2-2212 S'|? 5-0000 81.% 4.0000 72.96
5 5000 48 26 J'SfJi S'fS 5-5000 81-87 4.5069 73.88
69990 4083 l'88̂  «'T? 6>000e 91'79 3-00M "'M6 3990 39 88 f'5221 H'if 6-S000 81.72 3.3000 73.32
70000 39 59 ĤfJ S'ii 7-9089 81.64 6.80M 73.437.5909 3941 7-5999 36.79 7.5998 81.57 6.5099 '73.55
8 0000 3925 1-2222 Î'ST 8-000a 81-49 7-0099 73.66
33900 39 19 I'lJS! S'?4 3-!000 31.42 7.3099 73.77
90009 3898 I'SiS S'15 9.9980 81.36 8.0909 73.88
95990 38.88 ,1'122! S'« 9-5998 31.29 8.3000 73.97
199999 38 77 ?'2ISS S'S 19.0000 81.22 9.00M 74.87
19909 3862- Ji'SS S'S 11.0009 81.18 9.39M 74.17

12 0999 33 58 }i'22J2 w'll 12.9990 30.99 19.8800 74.26
30000 T8 ? }2'S22 S'2 13.9000 88.86 11.9090 74.44

s5 }J'222S S'fJ 14.9990 39.76 12.9000 74.63
}_•____! S'f_? 13.0909 88.66 13.0900 74.8016.99M • 37.94 16.9000 88.57 14.9900 74.98
17.09M 37.99 17.9090 88.48 13.8099 73.11

END 13.0900 88.39 16.9909 75.26
19.0099 38.30 17.9990 75.42

.. . 29.9900 39.21 18.0009 75.55
VKC40 21.8999 80.13 19.0009 75.67

22.9000 30.95 20.9809 75.38
23.0990 79.99 21.8900 75.99
24.0898 79.92 22.0900 76.01
25.9900 79.86 "!3 0900 76.14
26.9099 79.80 .4.8090 76.22

END 23.9099 76.31

ftR000363



Unit* 90763 T«st* 9 ae.763 T IB'16 14180
•fUT 1« L.u.1 <F> TOC Un'U 80763 T"t# 8 " .. , . " *' "»•« 88763 T«t9 6
„.„.. 49 ,, INPIJT " L——* <F> TOP ™ INPUT „ L.v-1 CP> TOC*'*•>*•* **7. i? . R»f*r#nc* 44 95

^ fi.t'"40' 1:43 |»™tor ?« ,?fri:tfiaor 3!:al rĉ Stor S:!I
SUP. 8 18X16 14=38 j 8UMe 10/lfe 1J!28 °"««t 8.88

Ib l'110 St*)>* 0 18x16 12194
Vllu*0.0009 48.81

9.0033 48.39 </_/,-9.0009 48.79 2'2j_|? 38-" —— —— —— —— —— — — —
•5.8966 49.98 4 8.0833 48.79 2'22S 39-l_ 0'002S __• }'
5.9999 57.99 9.9966 48.76 2-22SS 48-56 9.9033 44. 6
8.0133 34.67 0.0999 48.77 H899 52.29 9.9966 44.15

8.0133 39.98 9.9999 44.16. .
, i. 1 29 a Ol-rt _e B1 . . . .
s'0299 52'34 1'liS II* Ii 8-0'66 42.28 8.0133 44.15
«a233 51 78 a' 8299 4572 8-820a 44-93 9-8'66 44.15
89266 3134 a'0233 44 16 8-0233 44-93 0.8209 44.14
9 9380 51 64 a' 1111 ' 45*23 0-8266 43-83 T 8.8233 39.79
99333 5 45 0'aMa £*99 0-8380 48-38 I 8.8266 38.530aMa 99 - - . .
0 9500 54 58 , aa§3 41 68 9-9333 43-33 ) 8.83M 48.88
99666 55 17 *'VJ I'asaa 1 *68 8-05*> ««••» 9.9333 38.87I:!!!! 55.02 ,f 5:ig| J : - .TS 0.0599. - . . .
8 IflSa 54.35 a aotr _9 0£ 8.0833 44,45 / 0.0666 34.64
8 1166 5474 I'faaa 42 fj 0-1890 46.18 J a.8833 34.52
8 1333 3471 «'i?il 4i88 8-n66 46.20 * 0.1800 34.63
81399 54 54 2'!i!l li' U 8-l333 46.84 S'«» 8.1166 34.35
a 1666 34 41 I'fSa -̂ 'flt 9- 1588 46.96 <•» 8.1333 34.68
9' 833 3434 2' iff IMI 8-1666 46.95 8.1599 39.45
fl2000 5426 !'}!!! 43'a3 0-l833 46-96 0-1666 37.62
n-166 54 18 I'ilia 4399 9-2000 46-03 0- 1833 37.45
a'siSS 54 • ? l'5?fl iT*S 0.2166 46.06 9.2800 37.47
!'"il0 ":99 2' fill li'n 0-2333 46.82 8.2166 37.54
a "666 53 94 a'?TOa 43 77 a-2500 46-a2 9-2333 • S7-55
.' 23̂ 3 33 85 n'llff 4338 0>2666 46.98 8.25M 36.31
8 3990 5330 2' Ion 4386 9-2333 46.03 0.2666 34.32
«3166 3368 H2H Ji'li 0'300e 46-81 0-2833 37.65
03*33 ' 5361 n'T?!? 4327 8-3166 46.26 0.3999 37.39
94167 5327 «'TTO 44'B9 0'3333 46-04 0-3166 37.31
9*999 5297 i'l?3,? 44*41 ' 9-4167 46.91 9.3333 37.53
I'lPI 5270 S'̂ MA 11' 72 9-5008 46.00 8.4167 37.53
86667 5244 • 2'SIS li'il 0.5833 45.98 8.5890 37.54y.woor in;.-- 0.3833 4̂.77 a AtA7 *~ oo A ~flTT TT *•»ja •'500 55 21 a £££7 A* 9T 0.&66r 45.98 B. 585o 27.52
O> ' 3W *J&* Ai _) ooOf 43* AO A 79TAA -l« At A ££.£.̂  ^^ KY' 0. 75w 43.97 8.6667 37.53

1*8999 51* 64 a'lft? 45*86 8'9'67 4=:96 8;8333 Ŵ
•0833 1 '48 MiS 46*04 1-0e80 4S-96 8.9167 37.57

1 1667 51 *4 1'al0̂  lfi'?fl '-0333 4!-93 1.0999 37.38
1 '109 31 19 'ffl? it's! '-1667 43.95 1.9833 37.59
l.'i'™ 5K07 K.He 46:49 J'2!88 4*j-95 |-»|g 37-||!:?80| 11:11 . j;3333 if-ii iUi66 «:« 1:3333 37:68
1 5333 59* 73 ' SSS 46 W '•5888 45:94 '-4166 37'61K'Si —-L? 1.5009 46.83 1.5833 45,94 1.5900 37.62' WA7 5B.66 '? r* 1.3833 45,94 1.5800 37.62
'7310 4 57 -flii ,7' 25 1-6667 43.93 . 1.3833 37.62
' S04i J'SSSS 47' f| 1-7398 45,93 1.6667 S7.62

^840 'iSS J?' I 1-3333 43.93 1.7300 37.63• - . . .
•fl«99 ^83? Mfii 4724 1-9167 45.93 1.8333 37.64
' ' - 2.8000 43.93 1.9167 37.6408 4098 'a 7-33 . . .
'allfl - 49*75 J'2221 ' .?si 2.5999 45.92 2.9900 37.64
' 4959' i'3222 ,7'tl 3-8888 45.92 2.3900 37.66

4* 47 i'?222 4ft' m '-5900 43.92 3.9900 37.69
4^38 _-afl|| Jl'lt 4-9888 4!-9l 3-500e 37-7l'• _? 4.0880 48.21 4 CAAA j« Qi ,1 aOOA T7 7~4'ai 30 >i veuaa .tfl ~9 ' ̂ Vfm* *3* '* .̂ooow jr.ro-7.J- 4.?0*O'3 ^O»O-t • acuafl A*"! 01 4 "TOM! T7 7̂ACt 74 _. AAAA -IO tO O.cWotfl 43.71 .̂3W3rC Or. f37̂.̂ ^ ?.8-V_ 48. o? - eaaa -i~ Q* ^ aooa T7 7ci AQ t •"") E VAAA ^o 40 ^' 3»»v 45. 91 3> ocvW -r . re

'5900 491? M2JS -I'ffl 6-0000 45-91 5.5990 37.78
'0899 4912 4:?fJI II' ll 6.5009 45.91 6.0000 37.79
*?a«« 49 M 5'o222 if' Si 7.0990 43.91 6.3900 37.81.5090 49.99 7.0999 48.63 7 -a/,a .« „; 7 aaaa -vr' snaooa ^g a£ ^ voAa ^a £a '.DkWtf 4O. j\ f .WaV or.9^
5880 4904 IcSSS. II' 7? S-0880 45.91 7.5800 37.84
''HI 4992 I'SHS Jl*?i 8-5800 43.91 8.8809 37.33
5601 49 99 l'i2SS -s*7fi 9-8899 45-91 8.5999 37.85

" 43* H I'SfJS il'rl 9.3890 43.91 9.8809 37.87
48' 97 ,1'iHS 11'̂  19.8000 43.91 9.3980 37.88* - HC.?r 10.0W8 - 4o.r7 *• Qoo-i 4* o-> ta nftftft *C7 ao ...

.0806 48.95 n0009 48.79 _'08e| Jl'?2 8'||2| g'|| 48.9099 38.79
1T.0099 48.93 12.9999 48.80 tToaaa «'ai i?'aafl« T7q4 49.0900 38.72
14.8909 48.92 .5105 48.81 J'fJIJ JI'U }|-|||f g'|J 380099 M 73

48'8t '16.9800 43.89 13.0909 38.91 "p-0000 38.78
17.9000 45.89 16.9999 38.94 F-8022 S8-88
18.9909 43.89 17.8909 38.95 54.8000 38.82

18.0809 38.87 55.0990 38.33

29*558 It'll 57:I0H ll:n
21*0998 38:14 58.8000 38.88

23:9000 43:i7 22.8809 38.16 !9-890S 58'89
24.9900 45.87 23.8909 38.18 68.8989 38.91
23.0909 43.87 24.8099 38.29 61-8222 58<22
26.0900 45.87 25.0899 38.22 62.0900 38.95

.... • 27.0000 45.87 26.0090 38.24 63.0000 38.97
\*>~\ 28.0010 45.86 27.8890 38.25 64.9900 39.00

29.0000 45.96 28.0099 38.27 65.9809 39.01
38.9009 45.84 29.0900 38.29 66.9998 39.93
31.9000 43.84 39.0099 38.31 67.0000 39.85
32.0099 45.84 31.9999 38.34 68.8809 39.06

END 32.0999 38.36 69.8800 39.88
_____ 330899 38.39 70.8800 39.18

————————— 34.0099 38.41 71.0990 39.11
35.0999 38.42 72.0909 39.12
369999 3845 73.9900 39.13
378899 38.46 74.9900 39.14
38.0980 38.48 73.8999 39.16
39.9809 38.59 76.9990 39.16
48.9099 38.52 .7.9999 39.16
41.0099 38.5S ,78.ee06 39.16
42.8900 38.59 79.0909 39.16
43:9899 38.59 80.0900 39.18
44.9908 38.69 '81-002S J9-20
45.9900 38.63 82-0089 39-22
46.8099 38.65 _ _END



S£ffe00B , SEI0096
-....— . ___ - EnvirowwnUl Lo?s«r EnvirormwnUlEnwiron«»ntil Lo«9*r EnvironiitnUl Lo«»r 10/17 1̂22 19/17 19:25

18x12 14182 10X12 13116
Unit. 98763 T.,t. 4 Unit. 99763 TM» 3 Unit. 00763 T.,t« 1 Uni t. 09763 T«W 0

INPUT I. L~l <F> TOC INPUT 1, Uv.1 <F> TOC INPUT " ^ <F> TOC INP'JT " ^ <F> TOC
-.__.„ _ a. R*f*r»nc« 73.08 P*f*r*nc* 73.08».r*ne. 5.91 R»f»r»nc» 5.91 SclU flctor 39.15 Seil. f.etor 39.15

Ureter 39.15 Offilt S^W °ff"t 0>W> Off"1 0l9'3

'18X12 ...2. St*r*9 18X12
-._ -

5*̂ 0. 9009 72.46 9.9908

V̂ e.1

41. 8@*M 4* W
42.0099 4.59
43.0099 4.63

^I^ —— ——————— ,.4.1. a ooaa —— ——— Tlr" . .9.9900 11.64 3** 8.8999 5.93 a.0B33 7li85 0-0033
9.9833 11.64 2'225 2'25 9.9966 73.22 8.88669.9066 11.64 8.8066 5.94 • e.0099 78>79 e_ae99 6;s_02
9.9099 11.63 8.8099 3.94 8_ei33 76-4t 9 8133 ,4-38
0.933 11.64 8.8133 .5.94 0-0i66 77.18 9.9166 60.742-2i6* n-65 2'2iS2 M5 0.9200 73.88 0.0200 60,060.0200 11.62 0.8200 3.94 0-8233 68.85 9-0233 58.40! •£ a'aiS i*li 9-9266 73.30 0.0266 59.13

' ' S'lr 9-9390 75-59 9.9399 39.34
?'« 0-8333 77.67 9.8333 59.09
5'« 9-8580 79.34 9.9309 39.06

' aa i'lf 8.0666 78.35 0.0666 39.01
'?'24 L. "a*l̂ 3 a'la 8.9833 79.29 )l*f 0.0833 58.33
lt>65 St3 I'faS 2'?| 8-1890 81.68 * 0.1900 59.00
'!? '* i'lltfi " ?'4I *•% 9-l'66 82.33 9.1166 39.13
'!i Mm fl'H *f 8-1333 S2-33 0.1333 71.97

11-68 ••}?__; * 8-?J 0.1300 82.29 0.1300 64.17
l '2! 135S. ~ \'̂ n 8.1666 82.25 0.1666 63.5211.58 8.1666 - 1.32 9.1333 32.21 0.1833 63.49
IJ'S a'siS " a'ft 9-2000 82-19 9-2900 63-!a11.57 S';TS " ?'?? 9.2166 82.19 9.2166 63.55

' U'S a*ls§ " I'Ji 8-2333 82.15 0.2333 63.668.2333 11.55 8.2333 2.46 0i25afl 82. u 0 25ee 63.62
0.2300 11.55 8.2599 - 2.37 0.2666 82.13 9.2666 63.61
8.2666 11.54 0-26M 2.91 0.2833 82.88 0.2833 63.63
2'IIS 'I'S a'SS 2'if 8-3800 82.18 0.3000 . 63.65
8.3899 11.53 2'TTff " 2'21 9.3166 82.97 8.3166 63.66
9.3166 11.52 ...-.a'3̂  " 2'2? 8-3333 82.94 1.3333 63.67
9.3333 11.52 JIP'!2*535 " 2'?2 8.4167 81.99 a.4167 63.73
i'JiS U-4! I-'US a' I 8.5809 81:90 9.5800 63.809.5999 11.46 8.5999 8.10 8.5833 3l>8e e 5833 63.35
9.5833 11.43 0.5833 8.13 8_S667 81 .̂  7 S3_93
0.6667 H.41 8.6667 8.15 9.7599 8,.69 9.7599 63.99
8.7580 11.38 8.75M 8.18 0.8333 31i6a 0-S333 64.93
9.8333 11.36 8.8333 8.21 8.9167 81.55 8.9167 64.12
8.9167 11.33 8.9167 8.24 .9989 81.49 1.8900 64.18
1.9999 11.31 -8999 3.27 >0833 81i43 1-0833 64.23

•1.8833 .11.30 l-ff33 8.29 . . 1667 81.33 1.1667 64.38
1.1667 11.27- 1.1667 8.31 .:500 al.32 Ii258g 64.36
1.2599 11.25 1-2599 9.34 .J333 81.26 1.3333 64.42
1.3333 11.23 1-3333 8.37 %4166 81.21 1.4166 64.48
1.4166 11.21 -flfi* 8.39 ,.5000 gj.j, ,.50ea 64.54
1.5099 11.18 -5899 8.42 1.5833 8i.i8 1>5833 64.68
.5833 11.16 r5H3 2'ii 1.6667 31.85 1.6667 64.65
.6667 11.14 f-SSfC 2'JJ 1.7590 81.90 1.7599 64.71
1.7599 11.12 J-7M9 0.59 1<8333 80.95 . 1.8333 64.76
1.8333 11.18 !-l?55 2<2i 1.9167 80.92 1.9167 64.32
1.9167 11.09 i-liST. 2'*5 2.9900 80.85 2.0090 64.88
2.9000 11.07 2-9999 9.36 2.5999 89.57 2.5099 65.17
2.3009 19.95 ?'52I2 2>75 3.9090 80.30 ' 3.0000 63.31
3.9000 19.85 5-2222 0-S2 3.3900 80.83 3.5999 *5.30
3.5990 18.73 5-S2I2 ?•?* 4.9900 79.79 4.9099 46.98
4.0090 10.64 . 4-0822 I-98 4.5800 79.55 4.5009 66.33
4.3000 18.53 1-3222 Ui8 5.0899 79.31 5.8099 66.68
5.0009 19.44 5-2222 '-M 5.5090 79.09 3.3099 *6.33
5.3090 18.35 5-5222 1-iS 6.8980 78.88 6.0999 67.98
6.8009 10.26 6.8099 1.59 $.5ga0 78.68 6.5000 67.31
6.5899 10.17 6.5909 1.69 7.9800 78.48 7.9990 67.53
7.0009 18.99 7.0099 1.69 7.5999 78.29 7.3009 67.74
7.3809 19.08 7-S£l l'E 8.0009 78.18 8.8999 "J7.94
8.9009 9.92 |-88|| 1.96 8.5099 77.93 3.3990 68.13
8.3809 9.84 8-58J"* i'2? 9.9809 77.75 9.0000 68.31
9.0000 9.76 ?-2222 ?'2i 9.5009 77.39 9.5908 68.49
9.5999 9.69 .I'fJSS l'?J 19.9909 77.42 19.0900 63.66
18.8899 9.62 }?-2222 J/iS 11.9000 77.13 11.8090 69.08
11.0999 9.48 i'222? 2<2? 12.0000 76.82 12.0000 69.29
12.0999 9.34 12-222S S-li 13.0909 76.56 13.0990 69.57
13.8909 9.22 15'2S22 i'S 14.0000 76.34 14.9008 69.82
14.9009 . 9.18 JJ'2221 ?,•£ 15.9900 76.11 15.8990 70.97
15.9999 8.97 JH'222 ?'2 16.9990 75.88 16.9900 70.29
16.0890 8.86 J6/2222 2'H 17.8809 75.68 17.9990 78.52
17.9809 8.75 JM225 i'2l 13.9099 75.58 18.9999 70.71
18.9900 8.67 Jl'fSSS J.'8! 19.9880 73.33 19.0000 70.38
19.8099 8.57 i|'2J2J 3;<J 29.9990 75.18 29.9080 71.95
20.9009 8.47 29.9999 3.2« 21.0000 73.02 21.0800 71.19
21.9800 8.39 Si-SJH J-36 22.9900 74.90 22.0000 71.33
22.8899 8.39 i?'2S22 '̂S 23.0000 74.76 23.9099 71.48
23.8809 8.23 S'2S2 3'52 24.8800 74.64 24.9099 71.68
24.8099 8.15 S'fJSJ 5>Sl 23.9909 74.53 25.0999 71.71
25.9900 , 3.08 sf-fJSS 3-2 26.9000 74.42 26.9800 71.81
26.9999 8.99 H'Sf 5*2 27.0990 74.33 27.0000 71.90
27.0090 7.94 iT/lSH 3>82 28.0000 74.24 28.0000 72.08
28.0099 7.88 rJ'SSfJ 3-8* 29.9909 74.16 29.9909 72.98
29.8999 7.81 ?J'2222 ?-!5 38.0900 74.86 38.8099 72.16
38.0099 7.75 Jr'fJsS i'H 31.0000 74.99 31.8909 72.22
31.8999 7.79 Jri'SKS! 1'fS 32.0990 73.94 32.8899 72.28
32.0999 7.64 S'2222 4'12. 33.9000 73.38 FNf.
33.8899 7.39 5'2222 i'45 34.8800 73.82
34.0999 7.54 34.9999 4.24 35.9099 73.78
35.0909 7.59 ' J*|? S*

46.9999
END ,9% GSSZ) <V) CW T. I -

AR000365



R*»ds

19X15 11134
SE18908 R*.d<i

Enuironwntal Lower SE1809B R*ids
-~

"Unit* 00763 T*stt 1 SE1998B

R»f»r»nc» x'49.88 Unit* 90099 T**tt 8Sc»l. f»ctor 38.15 R*f*r*ne. 49.88 uniw wwwj i*sx» •
Offwt 8.99 Salteter 39.15 IN~JT H L*v»l <F> TOC

0
52.75

0.8933 52.37 • -„ .....
8.9066 53.96 8.9t33/jffl/ 45.05
9.0899 53.56 8.0066{vr/ 43.95
9.8133 52.87 8.8899̂ —̂  43.28 _ ___
8.9166 53.27 0.0133 44.74 9'9933
0.9288 52.72 8.0166 44.29 I 8866 49 93
0.8233 52.49 0.9299 45.52 880*11 49 93
8.0266 53.85 0.0233 44.66 SOlS 49* 94
9.9309 52.16 8.8266 44.33 89166 49*94
8.8333 51.21 8.8389 43.83 1:0299 ,̂94
8.8599 52.12 8.8333 44.73 9 9233 49-93
9.0666 52.33 9.8590 46.63 88266 4994
8.9833 34.44 8.9666 46.76 9 9301 49 95
8.1999 54.35 9.9333 46.99 90333 4994
8.1166 53.95 4.1999 -44.96 |US J? £
8.1333 53.58 8.1166 46.64 . 9666 3667
8.1500 53.26 0.1333 45.68 99033 34 95
8.1666 52.95 8.1399 47.79 9̂ 99 Jig
9.1833 52.67 8.1666 49.19 81166 3557
0.2099 52.42 9.1833 47.45 8.1333 3716
0.2166 52.17 8.2999 47.99 i {599 3> »
9.2333 51.95 9.2166 48.72 81666 3689
9.2599 51.75 9.2333 51.21 9.\eS3 3835

~ 0.2666 51.58 -8.2509 -49.23 9 2009 38 25
9.2833 51.42 8.2666 49.24 82166 3940
0.3099 51.26 9-2833 49.87 9 2333 33 97
8.3166 51.12 8.3909 49.25 â lsOO 31 21
8.3333 51.99 8.3166 49.33 8.2666 39.39
9.4167 58.52 8.3333 49.78 8.2833 39.55
8.5800 50.26 8.4167 49.63 03909 39.52
8.5833 58.11 T52S5 >49-7** ' 0 3166 4145
8.6667 58.04 8.5833 49.81 93333 39.88
9.7599 58.09 8.6667 49.85 a 4167 49 49
8.8333 49.98 -8.7509 "-49.86 95899 4866
8.9167 49.97 8.8333 49.87 8.5833 48.79
1.8090 49.96 8.9167 49.88 8 6667 49 96
1.8833 49.96 .̂8909 >9.88 . 87509 4989
.1.1667 49.96 1.8833 49.88 8.8333 49.99
1.2509 49.95 1-1667 49.89 9 9167 4991
1.3333 49.95 1.2599 49.88 I 8899 4(91
1.4166 49.95 1.3333 49.89 1.8833 48.92
1.5099 49.95 . 1-4166 49.89 1.1.67 49.92
1.5833 49.95 "̂ SfSS -*9-88 MO" 49 921.6667 49.95 1.5833 49.98 1.3333 48.92
1.7509 49.95 1.6667 49.89 1.4166 48.92
1.8333 49.95 1-7599 49.88 1.5909 48.92
1.9167 49.95 . 1.8333 49.8J 1.5833 49.92
2.8090 49.95 I-9!67 4?-S 1.6667 48.92
2.5009 49.94 -J?/9999 ~4!'2I I'7599 48-93
3.8809 49.94 '̂•'225 ~iM2 I-8333 49'92
3.5999 49.94 "3-8222 H!l8l I-9167 49'934.0009 49.94 3.5999 49.89 2.9000 40.92
4.5809 49.94 -4.8099 -49-89 2.5099 49.91
5.0009 49.94 4.5909 49.99 3.9909 48.91
5.5909 49.94 5.9999 49.99 3.5909 40.91
6.0909 49.94 5.5999 49.91 4.9809 49.91
6.599* 49.94 6.8909 49.91 4.5.99 49.91
7.9909 49.95 6.5999 49.91 5.9009 49.91
7.5909 49.95 7.8009 49.91 5.5900 40.91
8.9999 49.95 7-5299 49>92 6.0099 49.91
8.5090 49.95 8.8999 49.92 6.5099 49.91
9.8090 49,95 8.5899 49.92 7.9009 49.91
9.5899 49.96 9'8?S5 49.92 7.5099 49.91
18.8899 49.96 ,!'S22 il'S S-9999 49'91
11.8900 49.96 19-2295 49-?2 8.5090 49.91

END 11.8000 49.92 9.8909 48.91
—— ' 9.5999 49.91

19.9909 49.91
11.9999 49.91
12.8099 49.91
13.9990 49.91
14.0998 49.91
15.9899 49.93
16.999* 49.91
17.999* 49.91

END

AR000366



SE1990B SE1000B
Enuiroi»»nUl

"

:6667 58:31 1.6667 48.93
1.7500 58/19 I.f59* 48.13
1.8333 58.10 I-85??. 49.24

.3333 49.55

.4166 49.55

.5999 49.53

.5833 49.51

.6667 49.49

.759* 49.47

.8333 49.45

16.8009 48.362-548.27
.
aaaa A.Q 1 s*@90O 48« IS

_. aartrt _IO IK21.0000 48.19•«•»4"O. W

ro Lo«.r E^ir Ljmr 19,15 14,21
19X12 11137 18X12 '2 "• Unit* 99763 Twit 4 Unit* 98763 TMt* 6

Unit* 80763 T*«t* 1 """• 99763 Twit 2 JMPUT ̂  ^̂ ^ <p) ̂  IHpuT (( ̂ j <(r>

INPUT 11 L.v.1 <F> TOC INPUT U Uw*l <F> TOC f.r.Be. ftD R.f.r*nc. 47.79

.
sUf4 9 19x15 14194 St*r* 0 18x15 151 18

St*H 8 (8X12 11126 St«r* 8 19X12 1H48 SUr* 8 10/13 .,._, Eliw*dTi«« Vilu.

Elwd Ti»* *+*}?_ EliWd Tin* V»lu« El»M»d Tim* V»lu* 7̂0009 4776T

r̂ 8T9999~ ~5~58" *M>"».__«g 12* 14 8-0999 •»'•» I'.MU Ĵ T?8.9833 49.47 8.8*33 49.14 9.8933 44.03 | 9999 J7 fe
8.8066 59.53 8.8966 49.13 9.8866 43.99 88133 4778
8.8099 51.75 8.9999 49.12 8.9999 44.79 98166 4778
8.0133 52.29 £/_}33 47.96 0.8133 45.47 89200 4769
0.8166 51.92 8.9166 46.44 8.8166 44.13 88233 4769
8.0200 52.48 8.9299 44.17 9.8299 44.96 8 8266 4772

: 7.
8:8 :8|i | .J-ftS 7!:S8 §:8 8:HH ftS 5:88

8.8833 35.35 * •> 8.8833 48.1« 8.8833 48.37 a iiii 38 75
81908 55.23 8.1809 48.39 9.1999 49.12 91333 jl'fl
81166 35 12 8.1166 48.37 9.1166 47.31 5 ISM 38*67
8 333 5589 8.1333 48.45 8.1333 48.25 2' fjf H'S?
8 1500 5°: 91 <M'"2-l-5g -2H5- ''J-r9'159! ' S'58 8.' 833 stl9 16*6 34.82 ' 0.1666 42.13 */̂  8.1666 38.26 | ,aaa ' 42 9S
81833 3472 8.1833 44.44 9.1833 38.21 82,?? I?'II
9 2800 5462 8.2999 44.96 8.2809 59.15 S'lsH 41*93
8 2166 54.52 8.2166 43.85 8.2166 58.09 a 2SM 41 84
82333 3445 8.2333 44.07 8.2333 59.95 2'__f! ii'fj
82599 3436 8.2599 44.13 8.2509 49.99 92833 41*21
82666 5427 8.2666 44.12 8.2666 49.99 9 §12 l|'fj
82833 54 18 8.2833 44.21 8.2833 49.96 |'.fS l|'fZ
83900 54.11 8.3099 44.73 8.3099 49.95 5*3333 J, |J
I 3166 54 82 8.3166 44.43 a.3166 49.93 all*? 41 II
1:3333 5393 8.3333 44.45 0.3333 49.92 2'!a09 41*95
84167 53.55 8.4167 44.87 8.4167 49.84 I'llS Jl'2
05890 S3-.29 8.5809 45.29 0.5090 49.89 I'lff? 42*|f
05833 3287 8.5833 45.52 8.5833 49.75 5*7599 4294
96667 52 58 8.6667 45.81 9.6667 49.72 98333 JI'S?
87509 5238 '8.7500 46.99 8.7509 49.79 |'|fg i|-?_
88333 3284 8.8333 46.33 0.8333 49.67 ?'|i|I 42'18
9.9167 51.84 8.9167 46.57 0.9167 49.64 [[fig
1.9009 31.61 .8099 46.79
1.8833 51.48 .8833 46.99
1.1667 51.21 .1667 47.17
1.2599 ' 51.92 •2590 47.35
1.3333 59.86 .3333 47.52
1.4166 39.71 .4166 47.66
1.5909 58.56 .599* 47.79
1.5833 30.43 .5933 47.92

1.1667 42.16

.5833 42.25

.6667 42.27

.759* 42.29

.8333 42.38

.9167 42.32
1.9167 50.99 1.9167 49.33 1.9167 49.44
2.0009 49.92 2-9295 *8'49 2.9089 49.43 , „_, „ ̂ ,
2.5999 49.53 2.5999 48.74 2.5099 49.36 J'SSS Jl'Sf
3.0009 49.34 3.899* 48.93 3.0999 49.39 r'|fj| Jl'5!
3.5990 49.25 3.5999 49.02 3.5099 49.24 4 sfH Ji'l?
4.8009 49.29 4.899* 49.86 4.8090 49.18 «'|2|5 i,'̂
4.5800 49.18 4.5999 49.99 4.5990 49.14 _-f||S Jl-7!
5.9000 49.16 3.990* 49.19 5.8000 49.09 f'fJS 21*1?
5.5009 49.15 5.599* 49.11 5.5800 49.04 r_S 4|-|i
6.9008 49.19 6.090* 49.11 6.0999 49.9* I'SHS î'la
6.5899 49.15 6.5999 49.12 6.5009 '48.95 7'S|S • S*S
7.9009 49.14 7.099* 49.12 7.0899 48.92 .'MM ll'lX
7.5099 49.14 7.599* 49.12 7.5090 48.9* i'__U J_ii
8.8000 49.14 8.999* 49.12 8.0999 48.84 I'fJS! 15'i9
8.5909 49.14 8.590* 49.12 8.5809 48.99 I'HH il*T«
9.0909 49.14 9.0099 49.12 9.0899 48.76 la'aiao «'T!
9.5809 49.13 9.59** 49.12 9.5809 48.74 n'lSaa Jx'S

END -19'9989 4S'12 la-8089 48.79 H'HIS 43*54
ENT̂  11.8090 48.64 139980 43*£TUOO&& AO *9 Iw.̂ ^̂ TO Ô. OO

. 0*c)*9*e 48.37 «4 aMtt AT 71IT aoaa AO vs i~._ww» ^o»ri
J3'S222 il'T? 15.8089 43.80

*»_! â Â -IO flT *3. C——W ^̂ . ̂24 . 8000 48. 95 2_>, 9000 44. 55
48.90 * *

44 £7"TZ ..—,_.- .— «_• .£9* wWW9 ^̂ . or27.0000 47.94 TO aAAci _A 71—o nrwwi A7 Ol *». wî P̂ ^^« r^ j20.0600 47.91 •-« fywyi AA 77-»a aaaa V̂ (*.& •y0,wW9 *"*̂ . «r29.08*0*3 4r.*9'9 -v* rkT-A n«MA .19 a* o t . "D39.0600 47.89
A
A7'7 33.9099 44.91
47*76 34.0999 44.96

37.0000 45.18
38.9800 45.14

45.18

a"-flR000367



. SE1809B
P_.U -,..,_,- ErwiroMwnUl LowrSE1989B SEie00B 18x16 88156

Erwiron«*nt.l Lowr SE1809B '̂laxTT*!*.?''*1' „ •..«»-*, T ,. a18X16 HUB EnuiromwnUl Loswr 10/16 OT'Z7 Unit* 90763 T*»t» 8
Unit* 98763 T.«t» 3 l*V1' '<"43 U"u* 09763 ™tf 1 INPUT II Ut»l <F) TOC

INPUT li u«.l <F> TOC M ** I*1̂  1' Lw»I <>•> TX R.f,r.nc. 36.46

Sh,*</8.ae00 36.45
5 0.0033 36.45

______ _. „ a.0966 36.45
n aa.TT -T"5a <taW- n aaaa .1 jo 8.8833 36.25 9.0999 36.430.90OO 43.̂ 8 5W*-* 9.9000 41.48 A aOAA Tfi 2fi « »« 44 Tfi 4T
9.9066 48.14 9.9033 41.47 -'HH 36*11 I'2'5 Tfi'll
9.8099 52.16 9.9066 41.47 2'2?r| .I'll 2'2i«1 st*46
0.0133 51.57 9.9999 41.45 2'2|S 3626 2'2ir1 jl'JI
9.0166 49.63 9.8133 41.32 S'llat 3625 2*2?S st*42
9.9299 51.49 0.9166 41.46 I'lUj H'll Miff it'll
9.823Z 33.46 9.0200 41.46 !'2|S 36*27 2'2S? it's!
'3.9266 34.93 0.9233 41.42 . 2-2f_2 _!'__ . |'2§I ia'ilix» aTaa 4£ -?T a ao£^ -11 41 . w.ooiwo oo.*o </i*i« 0.0300 38 •37,i_fc 9.0300 46,23 0.9266 41,41 A am Tfi 9A *"£ « A«*£ -57 74V 1 iA ftTTT ^A At a a-&ja xi 41 B.lBiJ*W OO»*O • 0.066o *' • f*t V.IU. i-iooo oo.ol 0,00*0*3 41.41 A a-Aa .11 9ft X Xe-Pp 07 a7rtU ft Cftaa "Cft i£ a »TTT TO TO o.oOWs «»i.̂ o i 0,0833 Zr.or(r 9.05oo so. lo 0.0333 30.33 a «_:_£_• 49 flT I A TMA -97 01ff< AAAA 4Q 4*c • a a*uta TT 10 o.oooo ^̂ .oo l 0.1000 27.01W. WOO* H-.:?- (d.-DW OO.17 A dOTT 42 40. 1 A ««££• *?£ o^
C» QGTT _LQ Q£ a A£££ T^ rt-* O. OQOO *»** ̂"O I H J 1OO -£&. 9-9y.0*333 49.9o 0.0666 32.06 a icwia _,**£ T*9 1 S «4?r •>? cu9IAAA JQ _ur a aeTT Tf Q« O. 1*0*0*0 4O.O7 I 0.1333 £.(**)*. low 49.85 .rt 0.0833 31.95 . tt iitA .12 ia 1 A tvaa ?A aa
61 1 ftfi -fl 7Q i ft 1 O£ta 11 QB "• * *gg *** iS 1 w• 1 SwW -&• W..10D •*=•'• r7 . >*•"*'.., W. IWW ol.To n 1TTT 41 57 I A \ £.£.£. ?& Qla i TTT dQ 70 * a iififi T-5 11 o. loOO *l«3r _^ 0 166o 2o.7i
O. looO H7, f 7 W, 1 JOO O.£* i 1 ,\il*' A 1 ~AA <!"< 15 " ~" n «aTT -57 14
•9.1500 49.76 0.1333 32.67 *Wt 2"iSS is B? 2'ilS ?,*•«
0.1666 49.67 0.1500 35.60 ^ 0* 933 Jl'H 2'3?2 ' S'S
9.1833 49.71 0.1666 34.16 J'Igg g'g 2'54-SI 38 66n •'flftd d-a 7ft a IOTT T"*; •*«* 0.20w_ ^̂ .H« 0.2333 38.oov.-JoWS <*y> fV w. 18o3 _>5.9« a 9ift£ 45 OS a >->*caa 9Q 7A
9 •*>!££ 4fl fl4 a OflOfl T4 ff? O.-filOO WA. OW 0.Zo*W . *7»rO. ~1OO 47. 94 y, jiBtW O^. O* A ̂ TTT 49 ftfl n *>,±e.£ TO OO
A 1TTT dQ AT a O! ££ TV OLA "d.ZOOO •***. 9O 0.2666 OO.O79.2333 49.60 0*2166 35.04 a -•««» 49 AS A OOY? -9Q ô
a -.-afl 4Q At A ->TTT T4 47 0.23OW ^A.OO 0,2833 Z7.7Sy.-SWW *7.ol O.̂ OOO ô .''»f a '-fijCA 4*? SI n -raaa Tft CWa ->£.£.£. dQ AA a "'X'Caa T_t DA a* ̂(***¥* -̂**91 0, ooaB •̂ w*tf-y._66o •**7,ow v.2500 34.84 a ?a*n 42 fil a vine. •?« 7ta ->OT-T iQ qo a Oififi T1*? •**»*{ O.-OOO ^*«O1 0.3166 47* fOV. ̂OoO *t7, JQ iff, ̂DDO Ow. *- A TOAA 49 fi!t A Ẑ T̂ I TO, 1 1
a TOOA d$ ""A 0 -MSTT T̂  O£ 0.3000 4Z.Ô  0.3333 30*11-t.̂ lEKW 47.-JO W, /ooo oSiOD A TICA 49 Tfl ' A A*e.t Tft fl7
a T1CA 44 """î  ft TftOO Tt £«? 0.31OO 4*« 'w 0.4167 30.Of0.31oo 47.OO 0.30W 36.65 ft Tr-v 42 75 a «ooa Tft I1**
3.3333 49.53 0.3166 35.61 ®'JjS J|'S g-5̂  g 24
0.4167 49.42 0.3333 35.34 5"*i£ 49 63 .t'llS 38 289.5000 49.35 0,4167 35.42 2'2g J|'S ®'|̂  30.28
0.5833 49.26- 0.5000 35.44 g-'fg Ji'S 2*28 MM
$.6667 49.19 0.5833 35.51 g'SgJ J|'S S'tiS 30*45ft 7**U«I dQ 19 ft £££7 T«*I Aft 0.73OO •»̂ «̂ 3 0.9167 3*0.40tf, rsw **7. î  y.oobr 09*00 a QTTT 49 4A < ABAA Tfl **m
9.8333 49.93 8.7588 35.68 g'fS Jl'S }*am 38*55
8.9167 48.97 8.8333 35.75 f'liSl 423. I'ffS IS* 61
1.9998 48.99 9.9167 35.79 }-ffJS I_'__ }-Jf_2 3B*li1 AQTT d.fl fli i aaAA T«t Of 1.0900 «̂.̂ 3 1.2500 oo.oo1. yooO *tO.Ol 1.000*9 o3.7i i 1££7 49 90 « TtTT Tft 71
I 1 ££7 4fi 7£ 1 ftflTT T* OO 1.1667 4̂ .<W 1.3333 3o.flI.loor 4o.rb 1*0833 35.77 t -t-jatt 49 15 < A\£.£. TA 7*^
1 -?̂ aa AQ £O t 1££7 T£ A7 * * **3WW ***• *«* l*41oO oO* rwl.̂ Do- Hi9.o*a L.loor oo.Br . TTTT 49 IA < «CMM» Tft ft!
1 TTTT AQ £1 t ~>*Ota TC 1.1 *• OvOv ***-£• iO J 50VO OO.OlI.OOOO 4O.O1 1. Z-̂ OV OO* 14 i ÎCC. 49 Afi T vaYT Tfl fl£
1 dt££ d.ft •**« 1 TTTT T£ 9T 1.4166 44d.B3 1.5833 30.8*91.416O 48,30 1*3333 OO.Zo . vaaa 42 01 t £££7 TB QA
1 Kft£ka .10 4Q 1 41C£ T£ Tft I.V&99 ti.W* l.OOOr OO.7W1.500*0 48.48 1.4166 36.30 t •'iOTT 41.96 1 7WI 38 95
1 "flTT -Ifi J1 1 "tfl-B-St T£ T7 * • »**«'•• ^* • *^ I . f OWfl OO. 7w1.5833 48.41 1.5000 3o»37 . cî y 41 91 i o-rrt •?! AA1 *_;_:7 xD T**> 1 «OTT T£ .IV * * OOOf ^1. 74 J OOOV Oil CTP1.>?667 48.35 1.5833 36*45 . -«a_» 41 fl7 I oi£7 T1 fl5
1 -~Xtft A« ^Q ! £££7 TA I.I1 l.rO*3»3 4̂.Of 1.7lbr Ol."O31.. Wao 49..£7 . l.boor ob.51 . QTTT 41 93 •* ~̂ **** TI A4
1.9333 48.22 1.7589 36.39 -|?S 4179 |'22|| 3137
1.9167 48.16 1.8333 36.65 },•%& J}'T§ I'̂ SSt 3163
inOiOa Aft 1 ft 1 Of £7 T£. 71 *• O'Ola'*? ^4* r O OiOV—"O Oi. O-«». y WWW 4o. 1W 1.7lbr oo. rl * Kfluua A1 4fi — iraaa T1 R7
2.3008 47.74 2.0808 36.78 |̂222 Jj'S .'SSa 32*11
3.0999 47.41 2.5999 37.17 T?Bfln 41 81 I'SSoa 3233T VOOA .7 to T aaaa T9 VT .̂SOTW *l.ei 4.5QQI9 ox.̂ o3.5990 47.12 3.0800 37.53 . aaaa 48 79 • aaaa T? 54
4.9998 46.83 3.3888 37.86 i'SSa 48*59 S'iHI 3274
4.5989 46.57 4.8000 38.15 .'SIS ia'sl rSSSS -»'as
5.9990 46.33 4.5880 38.44 l-gjgj S'll !'SS 33*U
5.3999 46.11 3.9800 38.78 I'MM 48*83 I'alal 33*286.9980 45.98 5.5800 38.93 • rfjgg 39 i| 2̂22| 33 45
6.3800 43.72 6.9800 39.15 S'fJS 3979 I'SHS H'.S
7.9888 45.54 6.5800 39.36 7'SCtti Tan !'?S5 TT 74
7.5990 43.37 7.8808 39.54 |̂222 S'Jf |-'2SS H',*}
3.9090 45.22 7.5980 39.72 I'SfJ 5927 '-2222 T482
S.5000 45.08 3.0080 39.88 r|22| 39 14 il'fliei 34 14
•i..@66 *>••»• 8.5000 48.82 r2_2 .9.2 IMHa 34*37•̂35 -73 11l§i 4I:.I jfg |g £i 1
!.:!» r*:!̂  I?:IHS 3:8 3 :1 :E :H
7.9980 44.22 12.9800 48.76 14*I1I0 38*14 I'Hlo 3325
14.8600 44.11 1T.9800 48.98 Is'Sael 3799 17'aalfl 3337
15.9088 44.88 14.0809 41.83 IMS 3786 la'llle 35 48

||:g -|| -.'•- ̂ SI |S IE |:g
19.9099 43.74 . ;
29.0000 43.70 :

22.0900 37.38 24.8800 35.93
23.9800 37.25 25.8000 35.99
24.9000 37.18 26.9000 36.93
25.0800 37.12 END
26.0800 37.87
27.8808 37.83
28.8000 36.99

END

, ARQQ0368i / . - -
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PREDESIGN REPORT

BLOSENSKI LANDFILL
CHESTER COUNTY, PENNSYLVANIA

APPENDIX 4-4

AR000372



WELL DEVELOPMENT FORM
PR
OJ
EC
T Project Name: &(c&en$ k; tâ d-f. 1 1

Well Number: t̂ yiLO ^ , \

Developed By: p, &>or<*

Project No.: 3.

Sheet / of
i >•?• GO/

1

Date: -*/- S- ?O

WE
LL

 I
NF
OR
MA
TI
ON

Installation Date: 3- 'S-to

WellDia. *l (Inches)

Static Water Level: 373

Screen Length Z.O (Feet)

Before Dev. .2-7,3 (Feet)

Borehole Dia. g> (Inches)
&g Hours After 37̂ ' (Ft)

Depth from Top of Well Casing to Bottom of Well rzS.tP

Depth to Top of Sediment: Before Dev. \il̂ \ (Feet)

(Feet)

Hours After j7oT(Ft)

Quantity of Water Lost During Drilling, If Application
Quantity of Standing Water in Well and Annulus Before Development

(Gallons)

(Gallons)

EV
EL
OP
ME
NT
 ;

NF
OR
MA
TI
ON

o

Depth from which well was pumped 1 2. 6 • O (Feet)

Method of Development/Evacuation .So(o*v.<rn-i\_l« po-^p
Description of Development/Surge Technique

FI
EL
D 
IN
FO
RM
AT
IO
N

Well Development Time
Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)
pH (s.u.)
Approximate Pumping Rate (gpm)

Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start

12̂ 0
rw
OA

n/v
a

IV- W^

-t>
2.

During

«kA

««

n/V

/•A

Â

^A

^̂

^̂

13,10

n^
HA

rw

4XT
O\. fr̂ &C

_3wo

-

End

132.0
rtA-

Â

Â

5"
cl^c
3̂0̂

(

* Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected-C!̂  No Photograph: <£§& No Time; /3<? g>

Signed/Developer: _______ .cju^ _______________ Date:__±___l__f_____

Signed/Reviewer: _______________ \ _______________ Date: ftBQ0037 3



WELL DEVELOPrvIENT FORM

PR
OJ
EC
T Project Name: Q («_et s,k; Co.n <!, C, 11

Well Number: ^^ -_,fo-i

Developed By: p, <.-,oCv

Project No.: 3-2 }7- oo/

Sheet / of 1
Date: 3 - \ - o,i *• s ̂ n

WE
LL

 I
NF
OR
MA
TI
ON

Installation Date:
Well Dia. -»" (Inches)

Static Water Level: 3'-e*_T
Screen Length *•£> (Feet)
Before Dev. ̂/c«T(Feet)

Borehole Dia. 2> (Inches)
Hours After (Ft)

Depth from Top of Well Casing to Bottom of Well -.66" (Feet)
Depth to Top of Sediment: Before Dev. 163.3 (Feet) Hours After (Ft)

Quantity of Water Lost During Drilling, If Application (Gallons)
Quantity of Standing Water in Well and Annulus Before Development (Gallons)

EV
EL
OP
ME
NT

 \
NF
OR
MA
TI
ON

k

Depth from which well was pumped i 0? 2. . c, (Feet)

Method of Development/Evacuation Sobo-,<?r.i,ye ?vnp
Description of Development/Surge Technique

FI
EL
D 
IN
FO
RM
AT
IO
N

Well Development Time C W »}

Specific Conductance (umhos/cm)
Temperature: O> . F« (Circle One)

pH (s.u.)
Approximate Pumping Rate (gpm)

Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start

o
n4
r\4
r»A-

5"
g.\0a&̂ .

O

1

During

•̂
KlA

r̂ /V

n/i-

5"
eico e^

,200

Z

6
r>*
nA

K>/V

5"
clou<i^

.) gbo

2

End

<a-s
/!/»-
jô

Kl^

5
<°\r<ir

iSoO

/

Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

/Pint Water Sample Collected: X§> No Photograph: £§) No Time:

Signed/Developer: ________ ~P. ̂"~" _______________ Date:jL_£__________

Signed/Reviewer ___________________________ _____ Date: AROQ037 k



WELL DEVELOPMENT FORM
PR
OJ
EC
T Project Name: _U«M«»U; L**i*v,'(f

Well Number: ŵ fc.»

Developed By: p. &0r; •

Project No.: jsVXeof
Sheet /of '

Date: /4»-̂ --fo

WE
LL

 I
NF
OR
MA
TI
ON

Installation Date: «$ - ,2 7 - *?O
Well Dia. I* (Inches)

Static Water Level: 3,3 a

Screen Length z £> (Feet)

Before Dev. S3- o (Feet)
Borehole Dia.Q (Inches)

Hours After (Ft)

Depth from Top of Well Casing to Bottom of Well V̂ S '
Depth to Top of Sediment: Before Dev. 37. S (Feet)

Quantity of Water Lost During Drilling, If Application

(Feet)
Hours After (Ft)

Quantity of Standing Water in Well and Annulus Before Development

(Gallons)
(Gallons)

EV
EL
OP
ME
NT
 ;

NF
OR
MA
TI
ON

K

Depth from which well was pumped <3 7 6" (Feet)

Method of Development/Evacuation 5 u>b *v» <; r 3 o k> Is oow^
Description of Development/Surge Technique PĴ Ĉ C vjjcU uvî 't <^<t oll(|U;̂

i **• i V -1 "i i i ̂ -J

0 y1 H <o ^ ^ .

FI
EL
D 
IN
FO
RM
AT
IO
N

Well Development Time
Specific Conductance (umhos/cm)
Temperature: G> F° (Circle One)
pH (S.U.)
Approximate Pumping Rate (gpm)
. Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start

O3>2>o
-OA

•Ofr
nA-
fZ.

4Jfc- *OfCUJV»,

cAoo L<\

C3

9-

During

n/*i
n/»
nix

OA

\-z.
\\-\at«"-o
C Vooii.,

ŝ

/oo
•z,

<v̂
A(a

rvA
OA-

•.-£
O"3o4l.

ZOO

7_

End

\S"3D

r>A
^rv
r\A
l-Z.

,V>«4^
3«&O

^
* Development Conditions:

1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: ̂> No Photograph: Xi§) No Time:

Signed/Developer: ________ /? JCĥ - _____________ Date:

Signed/Reviewer: _______________ \ _______________ . DatflRQ00375



WELL DEVELOPMENT FORM

O Project Name: |
UJ —————————————————
0 Well Number:oc —-————-————
°- Developed By:

*<•€.« *_k; t-iifcu
mco *\"3,-( '

P. (sof\

Project No.: izii.cc(
Sheet t of >

Date: <̂ _ /3-̂ /

WE
LL

 I
NF
OR
MA
TI
ON

Installation Date: & - Z o - 7O

Well Dia. ^ " (Inches)
Static Water Level: *-,•$. H

Screen Length oZO (Feet)

Before Dev. z/3 V (Feet)
Borehole Dia. & " (Inches)

Hours After (Ft)
Depth from Top of Well Casing to Bottom of Well •*? 5~ (Feet)

Depth to Top of Sediment: Before Dev. 4̂ ~ (Feet) Hours After (Ft)

Quantity of Water Lost During Drilling, If Application (Gallons)
Quantity of Standing Water in Well and Annulus Before Development (Gallons)

EV
EL
OP
ME
NT
 ;

NF
OR
MA
TI
ON

Depth from which well was pumped 9 -N '

Method of Development/Evacuation i _, b rr\ e rs • IgU
(Feet)

0̂  '.vi f»

Description of Development/Surge Technique

FI
EL
D 
IN
FO
RM
AT
IO
N

Well Development Time
Specific Conductance (umhos/cm)

Temperature: Co FO (Circle One)
pH (s.u.)
Approximate Pumping Rate (gpm)

Physical Character of Water
Quantity of Water Removed (Gallons)

Development Conditions*

Start

0-730

n/v
nA
nA
b

<?/OiS <2j

O

A

During

•WB
oA
<\A

<v/V

£
ekHjr£fr-

tjcxJ

•t.

^̂ 3o
n>4
AA

y-\A

4"
f̂ce* (?Ji

d*̂

^

End

/i'OO

rtA
CrfV

<\A

J

CtMf

too

i

Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: dd No Photograph: <$2* No Time:

Signed/Developer: i>- ^ —— _____________ Date:__2l__________

Signed/Reviewer _____________________________ pfle?QQ0376



WELL DEVELOPMENT FORM
PR
OJ
EC
T Project Name: 8 losg,/i*>W" t^cti/iAVi'U

Well Number: yv\v_o iH~»
Developed By: p, (y0f̂

Project
Sheet

No.: 3 z -,-,. oo (
___of '

Date: v- 3 -*/•£>

WE
LL

 I
NF
OR
MA
TI
ON

Installation Date: J - 2 o ~ JO

Well Dia. ** " (Inches)

Static Water Level: *7. 2 /
Screen Length ia (Feet)

Before Dev. ̂ /l 2 / (Feet)
Borehole Dia. B (Inches)

''i. Hours After ̂Z.̂ Ft)

Depth from Top of Well Casing to Bottom of Well /zS~ (Feet)

Depth to Top of Sediment: Before Dev. i2.s (Feet) Hours After (Ft)

Quantity of Water Lost During Drilling, If Application (Gallons)

Quantity of Standing Water in Well and Annulus Before Development (Gallons)

••
"E
VE
LO
PM
EN
T
 ;

IN
FO
RM
AT
IO
N Depth from which well was pumped /a.*-/' (Feet)

Method of Development/Evacuation ĵ  >̂ ̂ <• r & / -J& /«. _2>--> -̂  /=>
Description of Development/Surge Technique

FI
EL
D 
IN
FO
RM
AT
IO
N

Well Development Time

Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)
pH (s.u.)
Approximate Pumping Rate (gpm)

Physical Character of Water
Quantity of Water Removed (Gallons)

Development Conditions*

Start

/3-̂ D
M-

/v?
,̂
7

a/ea^

O

a

During

/Voo

/t+
A*

/14

7-
& ffaf).

f<-/O
X7/0

<"//S
rt#
HA

rW

^ .
_»/ f/f6f

j'-fS
AAt

End

/Y30

m
rtA

nfr
1

£.!<•(/ r-

350

/

* Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: No Photograph: Tr_p No Time:

Signed/Developer: ______ .e.*^-' ________________ Date: *fS

Signed/Reviewer: _____________________________ . Date: ARQQ037 7



WELL DEVELOPMENT FORM
PR
OJ
EC
T

-\
'Dr*f\\&f+1' T^Jd FTTI-**" C5 1 it - / 1 i *i IilOJCCv î olIUC. oloS''*'!vt̂ U'> \ C-Ctĉ  iVi l '

Well Number: ^̂  \$-\

Developed By: p. Gori

Project No.: 3Z19- co(

Sheet » of '

Date: 9-1 - ̂  i

WE
LL

 I
NF

OR
MA

TI
ON

Installation Date:

Well Dia. (Inches)

Static Water Level:

Screen Length (Feet)

Before Dev. (Feet)
Borehole Dia. (Inches)

Hours After (Ft)

Depth from Top of Well Casing to Bottom of Well
Depth to Top of Sediment: Before Dev. (Feet)

(Feet)
Hours After (Ft)

Quantity of Water Lost During Drilling, If Application
Quantity of Standing Water in Well and Annulus Before Development

(Gallons)

(Gallons)

EV
EL
OP
ME
NT

 ,
NF
OR
MA
TI
ON

Depth from which well was pumped (Feet)
Method of Development/Evacuation

Description of Development/Surge Technique

FI
EL
D 
IN
FO
RM
AT
IO
N

Well Development Time
Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)

pH (S.IL)
Approximate Pumping Rate (gpm)

Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start During End

* Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: Yes No Photograph: Yes No Time:_______

Signed/Developer:______________________________ Date:______ _ _ _ARUUU378
Signed/Reviewer:_____',_________________________________ Date: _________^



WELL DEVELOPMENT FORM
PR
OJ
EC
T Project Name: S(o<xM_,U; L^iCal

Well Number: ni(JU /£,-/

Developed By: /?. £o/-«'

Project No.: •_ 2 >-)• 00 f

Sheet 'of /
Date: 9- '>-*? O

.. 
WE
LL

 I
NF
OR
MA
TI
ON

Installation Date: g - 7- ̂o
Well Dia. ^ " (Inches)

Static Water Level: 34--2.<>
Screen Length £o (Feet)
Before Dev. 3*-2.<v (Feet)

Borehole Dia. 9" (Inches)

Hours After (Ft)

Depth from Top of Well Casing to Bottom of Well /•4/__T

Depth to Top of Sediment: Before Dev. A"*-/ 9̂  (Feet)

Quantity of Water Lost During Drilling, If Application

(Feet)

Hours After (Ft)

Quantity of Standing Water in Well and Annulus Before Development
(Gallons)

(Gallons)

•-
•-
•5
EV
EL
OP
ME
NT
 ,

IN
FO
RM
AT
IO
N Depth from which well was pumped / *~'3. o ' (Feet)

Method of Development/Evacuation £~>bm._,t-L>)t #<j ̂^
Description of Development/Surge Technique /"i, ̂f-_

~£p~k £ *•"> ^ rt */ £5 * *̂  ^ / O ^̂ ^ < t<̂ «<i; jt ̂ 5

t_£S&'*T?f f* f dfU*"* -*•*• £ff * O <<̂  C /*̂  ̂ *̂  1* * T*̂  -**•*"*•

o- ^̂  ZO ~.̂.
S* 1 / •/
C <"T "*lt O* u~1 t' /

•aon̂ .0 r_>«*/i»»clfi ̂j

FI
EL
D 
IN
FO
RM
AT
IO
N

Well Development Time
Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)
pH (s.u.)
Approximate Pumping Rate (gpm)
Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start

o&oo
/7X»

f\A

n+

&
^lot^t
\ L-brtu/"

£>

-3.

During

/?•»•

<.+•

ri*
n*

S1&

/\f~
#+•

nf*

si*
t>*
n*
Y\A.

/7/a-

/l/V

/M

<A4

End

/3<£-o

nA
r>A

Afi

/ f

C irtic

/2oO

1

Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: (ep No Photograph: TSS& No Time:

Signed/Developer: ____ ^c^^ ' ______________ Date: - - / - <

Signed/Reviewer _____________________________ ___ &fieQ00379



WELL DEVELOPMENT FORM
PR
OJ
EC
T Project Name: &0w<s k: C&*t<l£'l(

Well Number: r̂> uu /?-(

Developed By: p, ̂ r ,'

Project No.: 577?oo /

Sheet , of "

Date: £j-2.5~3l

WE
LL

 I
NF
OR
MA
TI
ON

Installation Date: 7- 2.0 9O
Well Dia. * " (Inches)

Static Water Level: SB-o
Screen Length a?o (Feet)

Before Dev. *•??.<=> ' (Feet)
Borehole Dia. 8 (Inches)

Hours After (Ft)
Depth from Top of Well Casing to Bottom of Well (IO (Feet)
Depth to Top of Sediment: Before Dev. \<A.$_ (Feet) Hours After (Ft)

Quantity of Water Lost During Drilling, If Application (Gallons)

Quantity of Standing Water in Well and Annulus Before Development (Gallons)

vE
VE
LO
PM
EN
T 
,

IN
FO
RM
AT
IO
N Depth from which well was pumped i 6 8.O (Feet)

Method of Development/Evacuation s oV><vi t rs,.-̂  l<? f>o-,w ̂
Description of Development/Surge Technique

FI
EL
D 
IN
FO
RM
AT
IO
N

Well Development Time
Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)

pH (s.u.)
Approximate Pumping Rate (gpm)

Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start

1030

no
nA-
nfi
3

C-looî .
<=!<•<£ *i>~

0

d-

During

U3c?

OA
Oft

Aft

^
etoo^x
3-S-o
2~

12.30

f\A

OA
HA-

3-
su, ,
C'ou fix

&OO

-

End

Jfc/30

«^4

M
rtA

Z
C^ac-

700
/

Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: (SS) No Photograph: <3__ss) No Time: /*V.3'&

Signed/Developer _____ c*-̂  __________________ Date:__2Zf£lf£_
-- H/» - nAR000380Signed/Reviewer _______________________ . _______ Date:̂  _____ -



WELL DEVELOPMENT FORM
PR
OJ
EC
T Project Name: BtoievisK'. CGv.,<J.£Vll

Well Number: ^n^ \g>-\
Developed By: $> £_,,,. (-

Project No.: 3 z
Sheet i of

"R-oot
i

Date: £) ~ tL-^/o

Installation Date: f - *to ~9O

Well Dia. * '' (Inches)

Static Water Level: *f$ l """•
Screen Length y,o (Feet)

Before Dev. ±,3. 2 ?(Feet)
Borehole Dia. 8 ' (Inches)

Hours After (Ft)

Depth from Top of Well Casing to Bottom of Well / 2. o (Feet)

Depth to Top of Sediment: Before Dev. // & (Feet) Hours After (Ft)

Quantity of Water Lost During Drilling, If Application (Gallons)

Quantity of Standing Water in Well and Annulus Before Development (Gallons)

<s
QC
O
U.
Z
_i—i
UJ§

Depth from which well was pumped // 7- (Feet)

Method of Development/Evacuation -5*̂  ̂ «̂r̂ .̂ k _, _, w, {_>
Description of Development/Surge Technique ̂ ~,p

/£> -/M*«V

£/

NF
OR
MA
TI
ON

<
5oc
O

UJ

Well Development Time
Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)
pH (s.u.)
Approximate Pumping Rate (gpm)
Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start

0730

HA-
HA
fl/V

&

q£&K
O

^

During

SJDO

o/v
Aft

o/v
<b

Oboivj

**

Z,

/23O

M.

OA
rtfi

%

fl^lA
nA

Z.

End

/330
OA

/ifl
>r»A
8

dlt'ar
l^oO

i

* Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: fe§) No Photograph: ̂  No Time: 133.S"

Signed/Developen_______^?^CJcA^'____________________ Date:___2__!____£_j____
. '. JR00038ISigned/Reviewer___________________________________ Date:______~



WELL DEVELOPMENT FORM

LU

PR
OJ
EC
T Project Name: 0. [ ̂  <• ̂  sk ," (̂  ̂  ,!_ f , l \

Well Number:
Developed By:

rh<jj> I*2!- i
P. GorT

Project No

Sheet i

Date:

•: 3l~Tl-caf

of

9-.

1

2 t-lO-fr-n-tO

zo
u-

WE
LL

 I
NF
OR
MA

Installation Date: l/Jtof̂ d

Well Dia. h ** (Inches)

Static Water Level: */f. 2
Screen Length 2 O (Feet)

Before Dev. W 2. (Feet)
Borehole Dia. & (Inches)

Hours After (Ft)
Depth from Top of Well Casing to Bottom of Well HO
Depth to Top of Sediment: Before Dev. /~)O (Feet) Hours
Quantity of Water Lost During Drilling, If Application

Quantity of Standing Water in Well and Annulus Before Development

(Feet)
After (Ft)

(Gallons)

(Gallons)

fV
EL
OP
ME
NT

 x
NF
OR
MA
TI
ON

Depth from which well was pumped /_*,'?' (Feet)
Method of Development/Evacuation £.jbm e rs/ 4 £ p*j ,»tp
Description of Development/Surge Technique /'L̂ _£/<

"L̂ *̂̂  CxJCt-* "r'̂ 1̂ * 3 •xvt̂ 't̂ k . V*"̂

{j f'l ' ̂  * Qf*A t"£/U£lT'̂ Q «̂  Ŵ ./̂  •

J .x,̂/ C*»// C^rH

_/_£o —— ̂.J —— ̂  ^ #*'*?•*< ——

Well Development Time £h rv)
Specific Conductance (umhos/cm)

Temperature: Co Fo(CirdeOne)
pH (s.u.)
Approximate Pumping Rate (gpm)
Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start

• O

flA-

flA
M-

1-2,

'̂̂ JMjjL<=lf<HQ>ir»

O

X

During

/M-

nA-
fl*

flA

/-i.
<?iooiv
«ffeHi»l'*<

/s&
•i.

/M-

flfi-
flA
fit-
/-2.

c too AH.
<=t f Ĉ Pih

Zoc)

• 2_

End

•v
Hfl-

/»/»
rw-
/-z

4»- ,C. loo feu

ZSD

•z.

* Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected:(1_ê  No Photograph: §e§) No Time: —

Signed/Developer:_____y^^c^c^-V______________________ Dat

Signed/Reviewer____________________________:___ Date:
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Static Water Level: A(. <$,2
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Well Development Time
Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)
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Approximate Pumping Rate (gpm)
Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*
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* Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: Ya£> No Photograph: (£__g» No Time:

Signed/Developer: ____ V. îfo<-c-' __________________ Date:
AR000383

Signed/Reviewer _____________________________ __ Date: ___________ -
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Well Number: m̂ ju 2,1 -I
Developed By: £) £>or\

Project No.: 32"?"7 oof
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Static Water Level: 7X 3
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Depth from Top of Well Casing to Bottom of Well /-VZ (Feet)
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Quantity of Water Lost During Drilling, If Application (Gallons)
Quantity of Standing Water in Well and Annulus Before Development (Gallons)
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Well Development Time CbvT)
Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)

pH (s.u.)

Approximate Pumping Rate (gpm)
Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*
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Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: l£e§> No Photograph: ̂ es*) No Time; ""

Signed/Developer: ______ y. sjc***̂ ~- __________________ Date:

J ° ° ° 3 8 *
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Well Number: m<_u 'Z-"2.~'
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Well Dia. *i " (Inches)

Static Water Level: __r'.c'__r
Screen Length 40 (Feet)

Before Dev. gl-'C* (Feet)
Borehole Dia. &" (Inches)

Hours After (Ft)

Depth from Top of Well Casing to Bottom of Well /3 £~ (Feet)

Depth to Top of Sediment: Before Dev. /sy-B (Feet) Hours After (Ft)

Quantity of Water Lost During Drilling, If Application (Gallons)
Quantity of Standing Water in Well and Annulus Before Development (Gallons)
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Method of Development/Evacuation ,£̂ ™ ^ n>. •& lt> ĵ̂ ,̂
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Well Development Time
Specific Conductance (umhos/cm)
Temperature: Co FO (Circle One)
pH (s.u.)
Approximate Pumping Rate (gpm)
Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*
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Development Conditions:

1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: > No Photograph: es No Time:

Signed/Developer: ____ -P- -M<̂ -̂  _____________________ Date:

Signed/Reviewer: ________________________ _____
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Well Development Time
Specific Conductance (umhos/cm)
Temperature: Co FO (Cirde One)
pH (S.TO.)
Approximate Pumping Rate (gpm)
Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*

Start

//•Vo
fi<*T

~A

/*•

/a
<?/feŵ .
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Development Conditions:
1) Well Water is Reasonably dear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: T® No Photograph: £es> No Time: /Z33

Signed/Developer: _____ .̂ ^ _________________ Date:

Signed/Reviewer: ___________________________ DaYe? -
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Quantity of Water Lost During Drilling, If Application (Gallons)
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Temperature: Co FO (Circle One)
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Approximate Pumping Rate (gpm)

Physical Character of Water
Quantity of Water Removed (Gallons)
Development Conditions*
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Development Conditions:
1) Well Water is Reasonably Clear
2) Presence of Sediment in Well
3) Removal of 5 Well Volumes, Including Saturated Filter Annulus (if

applicable)
4) Stabilization of Specific Conductance and Water Temperature

Pint Water Sample Collected: (fe|> No Photograph: © No Time;

Signed/Developer: ______ -P. Mû ^ ______________ Date: 1-___________
AR000387Signed/Reviewer ____ ; ________________________ Pate;


