ALLEGHENY COUNTY SANITARY AUTHORITY

July 8, 2021

CONTRACT NO. 1739 G & E

ELECTRICAL DISTRIBUTION SYSTEM UPGRAGE
'ADDENDUM NO. 2

All bidders bidding Contract No. 1739 G & E shall read and take note of this
Addendum No. 2. The Contract Documents for Contract No. 1739 G & E —
Electrical Distribution System Upgrade are hereby revised and/or clarified as
stated below.

Acknowledgement of Contract No. 1739 G & E Addendum No. 2

The Acknowledgement attached to Addendum No. 2 is to be signed and returned
immediately via email to Kathleen P. Uniatowski at contract.clerks(@alcosan.org
and acknowledged with Bidder’s Proposal.

I
Kimberly Kennedy, P.E.
Director — Engineering and Construction
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CONTRACT NO. 1739 G & E
ELECTRICAL DISTRIBUTION SYSTEM UPGRADE
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July 9, 2021
CONTRACT NO.1739G & E
ELECTRICAL DISTRIBUTION SYSTEM UPGRADE

ADDENDUM NO. 2

A. Contract Documents — Volume 1

No Revisions.

B. Contract Specifications — VVolume 2

1. SUMMARY OF WORK (Section 01 11 00)

a) Page 011100 — 2, Paragraph 1.2.A.1.d.: Add “7) Demolition of concrete
foundations and steel trestles for section of overhead cable tray to Bldg 410
(cable tray and conduit demolition by EC).

b) Page 011100 — 3, Paragraph 1.2.A.2.a.: Revise second sentence to read
“Includes reinforcing, spacers, concrete, gravel subbase and warning tape for
concrete encase ductbanks; sand fill and marking tape for direct buried
conduits; and frames covers and stone subbase for manholes and handholes
(where applicable).

2. MULTIPLE CONTRACT CONSTRUCTION SEQUENCING (Section 01 31 16)

c) Page 013116 - 8, Paragraph DCS Communication Cabling (High Priority):
Remove “High Priority status from this item.

3. CONSTRUCTION FACILITIES TEMPROARY CONTROLS AND UTILITIES
(Section 01 50 00)

a) Page 015000 — 3, Paragraph 1.6.A.3.: Delete “The Owner will pay an initial
payment for plan review. This payment is approximately 20% of the
Engineers estimate. This amount will be credited toward the Building Permit
amount.”

4. MULTIPLE CONTRACT CONSTRUCTION SEQUENCING

a) Page 013116 — 5, Part 4, Underground Duct and Manhole System (High
Priority): General Construction; ADD “1.i. EMHO028 to EM107A; 1.j. Bldg
650 to EML1.
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b) Page 013116 -5, Part 4, Underground Duct and Manhole System (Normal
Priority): General Construction; DELETE “1.b Bldg 650 to EM1” and “1.d
EMHO028 to EM107A”

C. Contract Drawings

1. 000-G-01 (COVER SHEET)

a) Replace cover sheet with signed cover sheet attached to this addendum.
2. 650-C-05

a) Change referenced silt sock length from 1400LF to 366LF.
3. 000-E-02
a) Add GENERAL NOTE: 37. Unless noted otherwise, all underground conduits

and/or ductbanks shall be reinforced concrete encased and constructed in
accordance with the typical details on Drawing 000-ED-02.

4. 000-ESL-02

a) Add “EM113” between EMH043 and OVERHEAD CABLE TRAY BLDG
410 (EXISTING)

5. 000-ESP-04
a) KEYNOTES 1 and 2 — Change 4” Conduits to 3.5” Conduits
6. 410-ET-02

Plan 1/410-ESP-02:

a) Change 2-5” RGS CONDUITS TO CABLE TRAY FOR NEW SWG004
FEEDERS to 4-5”

b) Change 4-5” CONDUITS FROM EM113 (2 SPARE) to 6-5”

c) Change “36” x 12” CONCRETE RISER STRUCTURE” to “48” x 12”
CONDUIT RISER STRUCTURE”

Detail 4/410-ESP-02:

a) Change 3’-0” +/- to 4’-0” +/- and conduit quantity from 4 to 6.
7. 500-ET-01
Conduit Routing Schedule:

a) Change CONDUIT FILL for CONDUIT 1-500100 from (5) 2/C #18 STP to
(5) 2/C #16 STP.

Page 4 of 12 Addendum No. 2



8. 510-ESL-01
Plan 1/510-ESL-01:

a) Change conduit sizes on one-line for P-MCC003A-510 and P-MCC003B-510
from 4” to 3 '4”.

9. 650-ET-02
Plan 1/650-ET-02:

a) Move location of EX./ NEW CONTROL CABLE DUCTBANK TO
EMHO04 to exterior of north wall near stairs and change EMH004 to
“EMH044”

b) Add to note 4.16KV DUCTBANK TOP DUCT EL. 729°-0” the following,
“12-4” PVC CONDUITS BETWEEN NEW 4.16KV VAULT AND
EXISTING 13.8KV VAULT, 5 ACTIVE, 7 SPARE. (TYPICAL 2 PLACES)

10. 650-ET-04
Plan 1/650-ET-04:
a) Change P-106008 to “C-106008" at upper right of SWG008-650
b) Add Conduit “P-106008” to center section of SWG008-650
11. 650-ES-01
Low-Voltage Power And Control Cable Schedule (Substation):
a) Add Cable C-08010-650; 4/C #12; 52-BAT (SWG004-650)

b) C-08006-650: Change ROUTING FROM Column from 52-B4T to 52-A4T
and ROUTING TO Column from 52-MB to 52-MA

c) C-08007-650: Change ROUTING FROM Column from 52-A4T to 52-BAT
and ROUTING TO Column from 52-MA to 52-MB

Conduit Routing Schedule (Substation):
a) Change CONDUIT NO. F-106501 thru F106512 to “F-106001thru F-106012”
Conduit Routing Schedule (Substation):

a) Conduit No. C-106007: Change CONDUIT FILL from C-008008-650 to C-
008010-650 and delete notation in FILL DESCRIPTION COLUMN

b) Change ROUTING FROM column from CONDUIT NO. P-106001 &
P106002 from SGW008 to “SGW008-650"

c) Add: Cable No. P-106007; 1.5”; BLDG 651; 13.8KV SUB VAULT; 2-#2; DC
STATION SERVICE

d) Add: Cable No. P-106008; 1.5; SWGO008; 13.8KV SUB VAULT; 2-#2; DC
STATION SERVICE

12. 000-ED-02
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Details 2/000-ED-02 and 3/000-ED-02:
a) Revise Note to read: “Provide 3” minimum compacted gravel ... runs.
Details 5/000-ED-02 and 6/000-ED-02:

a) Add note to each detail: “All new manhole interior dimensions shall be a
minimum of 6’L x 4°W x 6’D.

2

D. Questions

25.

26.

27.

28.

Reference Drawing 500-ET-01; There doesn’t seem to be any direction as to which
duct banks require concrete encasement or sand encasement. Please advise.

RESPONSE: Except for single fiber conduits to Bldgs. 130, 140 & 150, and conduits
installed in pipe/stream trenches, all conduits are to be in concrete encased ductbanks.
All concrete encased ductbanks shall be installed per Detail 2/000-ED-02 and 3/000-
ED-02. All direct buried conduits shall be installed per Detail 1/000-ED-02.

Specification 01 11 00-8, section 1.13.B indicates the soil is not expected to contain
hazardous substances. Drawing 20 (000-S-01) FOUNDATION AND CONCRETE
NOTES item 18 indicates that the soil is “Unclassified.” Article 2, section 2.15.C.4.a
states “All excavated soils and other excavated materials are assumed to be Residual
Waste.” Past projects have considered the soil as “Residual Waste” and has required
all excavated soil to be sampled, tested, permitted, and properly disposed of at an
approved landfill. Please clarify what is to be considered for the excavated material
on this project.

RESPONSE: Please refer to Article 2, section 2.15.C regarding excavated soil,
which supersedes Specification 01 11 00-8, section 1.13.B & Drawing 20 (000-S-01)
FOUNDATION AND CONCRETE NOTES item 8.

Specification 01 11 00-8, section 1.13.A indicates lead paint may be present at the
site. Article 2, section 1.15.A states “The Owner has concluded that no lead or
Chromium based paint will be disturbed during the work on this Contract. Please
clarify if lead paint is to be expected and, if so, how we are to price this work. If lead
paint is expected, it would be best to handle this via allowance.

RESPONSE: Refer to Addendum No. 1
Referencing drawing 68 (600-ETD-01), SUMMARY OF WORK indicates we are to
demolish all concrete foundations. Please provide foundation details for the Metering

and Control House, transformers, and 5kV switchgear.

RESPONSE: 600-ETD-01 indicates to demo foundations to 36” below grade.
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29.

30.

31.

32.

Referencing drawing 68 (600-ETD-01), please clarify who is to modify the cable tray
leading to Bldg 410, and who is to demolish the cable tray directly adjacent to the
5kV metalclad switchgear. Please provide additional information on the trestle
supports and foundations.

RESPONSE: The Electrical (E) Contractor shall remove the cable tray and
associated conduit and cables. General (G) contractor shall remove the trestle
supports and associated foundations. Foundation removal to 36” below grade.

Referencing spec 01 11 00-2, section 1.2.b.2 the General contract is to install
excavation support and dewatering systems. Please provide geotechnical information
for this area.

RESPONSE: Geotechnical information is being furnished as part of Addendum No.
2 (see attached).

Referencing drawing 57 (410-ET-01), KEYED NOTE 6 indicates “the removal of the
bldg. exterior wall panel system and light duty framing for equipment installation”
may be required. This is not indicated in either the General or Electrical scope of
work within section 01 11 00 SUMMARY OF WORK. Please indicate:

a) Are we to include this in the base pricing?
RESPONSE: Yes

b) If required, what contract (General or Electrical) is the removal and
replacement of this panel system to be included?

RESPONSE: Electrical (E) Contractor

c) If required, how much paneling and framing is to be removed?
d) If required, please provide details of the panels and framing.

RESPONSE c) & d): Electrical (E) Contractor to determine existing site
conditions and coordinate with equipment removals and installations.

Referencing drawing 84 (716-ET-01) there is a concrete encasement pad called out.
Please note that currently the SUMMARY OF WORK has no work identified for
Bldg 716 for the General Contract. In addition, the prebid indicates no specified GC
work for this building. Please verify this is by the Electrical Contractor.

Page 7 of 12 Addendum No. 2



33.

34.

35.

36.

RESPONSE: Concrete encasement pad is considered an extension of the concrete
encased duct bank and is therefore the responsibility of the Electrical (E) Contractor.

Referencing drawing 58 (410-ET-02), please verify in which scope the 2 EA bollards
and concrete riser structure is to be included. These are not indicated in the
SUMMARY OF WORK, and the bollard detail is located in the electrical drawings,
on drawing 107 (000-ED-01).

RESPONSE: Electrical (E) Contractor

Referencing drawing 108 (000-ED-02), note 4 indicates “Carefully remove concrete
around ducts using a small chipping hammer to 23” beyond the proposed locations of
the manholes outside walls.” Please verify in which scope this work falls.

RESPONSE: Electrical (E) Contractor

Referencing drawing 11 (650-C-05), under EROSION AND SEDIMENT
CONTROLS it indicates we are to install 1400 LF of 12” silt sock. The quantity
indicated on the drawings is significantly less than 1400 LF. Please confirm what we
are to use as the basis of our bid.

RESPONSE: Silt sock estimated length is 366°.

Reference Specification Section 01 11 00-3 and Drawings 000-ESP-06,000-ESP-07
and 000-ESP-08; In accordance with the SUMMARY OF WORK Page 01 11 00-3 2.
Electrical Construction. Contract 1739E a. General Plant Site, duct and manhole
systems: 1) Furnish and installing new ductbanks and manholes. Includes reinforcing
and concrete for concrete encased ductbanks and frames and covers for manholes
(Excavation, trenching and site restoration by General Contractor)

a) Should the E-Contract base its concrete encasement quantities strictly on the
ductbank dimensions as detailed on Drawings 000-ESP-06, 000-ESP-07, 000-
ESP-09 and 000-ESP-10?

RESPONSE: Minimum concrete encasements are described in specification
26 05 43 UNDERGROUND DUCTS AND RACEWAYS FOR
ELECTRICAL SYSTEMS.

b) Is the G-Contract responsible for stabilizing, de-watering and shoring of the
ductbank and manhole excavations?

RESPONSE: Yes
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37.

38.

39.

40.

41.

c) Isthe G-Contract responsible for the backfill required from the top of the
ductbank concrete encasement to finished grade?

RESPONSE: Yes

Drawing 000-FS-01 and drawing 000-FS-02 shows existing duct banks between new
EMH206 to EMH104 and new EMH207 to EMH105. The duct bank section
drawings and site electrical drawings show no reference to these duct banks and
manholes. Also, are the new EMH206 and EMH207 to intercept existing duct banks?
Please clarify.

RESPONSE: Yes, new manholes EMH206 & EMH207 intercept existing duct
banks. No ductbanks sections to EMH104 & EMH105 were provided. New Fiber will
be pulled through existing conduits to/from EMH206 & EMH207 and EMH104 &
EMH105. Existing duct bank between EMH 102 and EMH 104 consists of 8-2”
conduits (3 active, 5 spare). Existing duct bank between EMH 103 and EMH 105
consists of 8-2” conduits (1 active, 7 spare).

Drawing 000-FS-02 (Addendum #1) shows existing raceways from the new EMH206
and EMH207, via the steam trench to the admin annex building 110. The duct bank
section drawings and site electrical drawings show no reference to the duct banks.
Please clarify.

RESPONSE: There are new duct banks from the existing steam trench to EMH206
and EMH207 per detail 20/000-ESP-20. 4-2” conduits to each EMH from the steam
trench.

Drawing 000-FS-000-FS-01 and 000-FS-000-FS-01 shows system installation
schematic routing plan with no scale, is it possible to have drawings to scale issued?

RESPONSE: Refer to 000-ESP drawings and Addendum No. 1 ESK-01 sketch for
locations of manholes, ductbanks, and buildings.

In Article 3, Section 4-2E indicates substantial completion at 1,260 Calendar days. In
Acrticle 2, Page 24 in bold indicates substantial completion at 540 calendar days.
Please advise which is correct?

RESPONSE: Refer to Addendum No. 1 page 4 of 12.

Reference Specification Section 260513 and Drawing Number 000-ESL-02
(CONDUIT ROUTING SCHEDULE FOR FEEDERS F-SWGR004-410A AND F-
SWGRO004-410B/NEW SUBSTATION); Can a conduit schedule be provided for new
Feeders F-SWG004-410 A &B, no conduit /tray routing schedule has been provided
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42.

43.

44,

in the EFR 410 Building Drawings to confirm the routing. On Drawings 000-ESP-09
(Sheet 44 of 108) Detail 4 shows a duct bank from EM113 to Bldg. 410 Riser. We
cannot find the conduits in this duct bank on the Conduit Routing schedule.

RESPONSE: These conduits are not in the Conduit Routing Schedule. The same
feeders on the Conduit Routing Schedule from EMH043 to EMH113 will
continue between EMH113 to BLDG 410 leaving 2 spare conduits to BLDG 410
and will continue in new/existing cable trays to SWGO004.

Reference Specification Section 260513 and Drawing Number 000-ESL-02
(CONDUIT ROUTING SCHEDULE FOR FEEDERS F-SWGR004-410A AND F-
SWGRO004-410B/NEW SUBSTATION); The conduit numbers on the Conduit
Routing Schedule (Substation) on Drawing 650-ES-01 (Sheet 82 of 108) do not
match the Switchgear and Transformer Templates shown on Drawing 650-ET-04
(Sheet 77 of 108). The conduit schedule has conduits F-106501-512. The templates
show conduits F106001 thru 012. Can you verify that these conduits are numbered
wrong on one of these drawings?

RESPONSE: Conduit numbers revised per drawing Addendum items above.

Reference Specification Section 260513 and Drawing Number 000-ESL-02
(CONDUIT ROUTING SCHEDULE FOR FEEDERS F-SWGR004-410A AND F-
SWGRO004-410B/NEW SUBSTATION); On Drawing 000-ESP-009 Ductbank
Sections (Sheet 44 of 108). All existing duct banks that are scheduled to be used as
part of this project are on the Conduit Schedule. There are some Existing Ductbanks
that are marked (REF. Only). There are other Existing Ductbanks that are not on the
Conduit schedule and are NOT MARKED (REF. Only), the Ductbanks we are
referencing are shown in Detail 6, 7 and 9. Can you verify if these Ductbanks are
also for reference only?

RESPONSE: That is correct

Reference Specification Section 260913.10 and Drawing Number 500-ET-01
(CONDUIT ROUTING SCHEDULE); The CONDUIT ROUTING SCHEDULE
details the FILL DESCRIPTION for Conduits C-500100, C500101, C500103 and
C500104 as being Drawing 650-ET-05. This Drawing does not exist and was not
included in the Drawing Index 000-G-12; can the Conduit Fill be provided for the
above conduits?

RESPONEE: See Addendum No 1 — C. Contract Drawings, 8.a)
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45. Would a Blown Fiber be considered to be used in lieu of conventional copper Fiber.
We feel that a properly designed and installed eABF solution would not only help
with meeting schedule requirements, but would help in future projects. This product
is available in fiber counts from 2-96 Strands. The blown Fiber eliminates
intermediate patching which is usually equals problems and trouble shooting. The
solution is faster to install.

RESPONSE: Bid as specified.

46. Under bid documents volume 2 page 01 311 16-8 DCS Communications Cabling
(High Priority) No date in description. Please clarify date.

RESPONSE: DCS fiber is not a high priority and status revised per addendum item
above.

47. The only painting/coating specification included is section 099123: INTERIOR
PAINTING. Furthermore, the paint schedule provided indicates “Interior Paint
Schedule” and does not indicate what areas are to receive painting, but rather
indicates the painting systems to be used on various substrates. Among the substrates
listed are as follows:

a. Concrete, Nontraffic Surfaces — the only interior concrete we have for this
project are equipment curbs/pads.
b. Concrete, Traffic Surfaces — we have no interior concrete traffic surfaces

on this project.

C. CMU — we have no CMU on this project.

d. Steel — we have no interior steel.

e. Galvanized-Metal — the only interior galvanized metal we have on the
project would be the edge angle and ladders located within the cable vaults
on drawing 22 (650-S-01).

In specification 01 11 00, section 1.2.A.1.f indicates there is painting in EFW
Building 900. It is unclear what painting is to be painted in this building. In
addition, it is our understanding the canopy structural steel is only to be hot
dipped galvanized, and does not required painting. Please verify what painting is
required for this project.

RESPONSE: Only touchup painting required around area of demolition or other
disturbed area.
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Attachments:

Specifications:
1. (No Items)

Drawings
1. 000-G-01 Cover Sheet

Other:
1. Geotechnical Reports

****END OF ADDENDUM NO. 2 * * * *
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GARVIN Garvin Boward Beitko

Engineering, Inc.

| BOWARD BEITKO 180 Bilmar Drive

Suite IV
BUILT ON REPUTATION Pittsburgh, PA 15205
Phone: (412) 922-4440
CONSULTING Fax:  (412) 922-3223
GEOTECHNICAL / FORENSIC / ENVIRONMENTAL
ENGINEERS

December 14, 2020

Quad3 Group, Inc.
3495 Butler Street, Suite 102
Pittsburgh, PA 15201

Attn: Edward Sullivan, P.E.
Principal / Director, Pittsburgh Operations

Subject: Geotechnical Engineering Analysis and Report

Proposed Addition to ALCOSAN Substation Building

3300 Preble Avenue, City of Pittsburgh, Pennsylvania

Garvin Boward Beitko Project 20159
Pursuant to your authorization to proceed, we completed our geotechnical engineering analysis for the
subject project. This report summarizes our engineering analysis and presents geotechnical engineering
recommendations for the design and construction of foundations to support the proposed, approximately
23-ft-wide by 83-ft-long, one-story addition to the existing electrical substation building, situated at the
ALCOSAN facility, as shown on the Google Earth® aerial image (Image), with the proposed addition

superimposed in red, provided by you to us.

1.0 — SITE LOCATION AND CONDITIONS

The site, as shown on the Site Location Plan of Figure 1, is occupied by the existing electrical substation

building, situated about 50 ft east of the east bank of the Ohio River, within the ALCOSAN facility in the

City of Pittsburgh, Allegheny County, Pennsylvania. The ground surface within the proposed addition
area, to abut the southern wall of the existing electrical substation building, varies between about

elevations 720 ft and 724 feet. The site is located on the Ohio River floodplain.

Elevations discussed herein are based on ground surface elevations at the test borings, as gleaned from the
Records of Subsurface Exploration (a.k.a. test boring logs), included in the April 1997, Geotechnical Data
ALCOSAN Capital Improvement Program report (Report), by Camp Dresser & McKee CH*MHill

(CDM), provided to us by you; and ground surface elevations obtained by us via the Google Earth®

website. The elevations appear to be referenced to United States Geological Survey datum.
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FIGURE 1 — SITE LOCATION PLAN (from Google Earth®)

2.0 - SUBSURFACE EXPLORATIONS

We used the aforementioned 1997 CDM Report boring logs, provided by you, as the basis to evaluate
subsurface conditions at the site. Of course, as we were not present during test boring operations and did
not have the opportunity to examine the boring samples, we will not assume any responsibility for the
accuracy of the boring log characterizations of the subsurface strata. Such responsibility should be
maintained with the author(s) of the CDM Report. For our herein-summarized engineering analysis, we

used the CDM boring data in good faith with respect to its accuracy.

We approximated the CDM Report locations for Borings 273, 274, 276, 279, and 281, using the Boring
Location Plan drawing from that Report, onto the aforementioned Image, herein included as Figure 2,

Plan of CDM Boring Locations. According the CDM logs, the borings were drilled during June 10 thru

13, 1996. The CDM test boring contractor conducted standard penetration tests (SPTs) at five-foot
vertical intervals in the soil mantle. It appears that the SPTs were conducted in general compliance with
American Society for Testing and Materials (ASTM) standards at that time. These tests provide a
measure of the shearing resistance, or strength, of cohesive soils and the relative density of granular soils;

they also provide soil specimens for laboratory evaluation. Those five borings were extended to SPT or
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auger refusal on bedrock, from which level 10 ft of continuous rock cores were procured from each of

those borings, except for Boring 274.

As current ground surface elevations appear to differ for every CDM boring location, except Boring 281,
it appears that fill was placed at the site, raising the ground surface, between 1996 (when the borings were
drilled) and 2019 (the Google Earth® ground surface elevation data). It appears that between two feet
and six feet of fill was placed at the locations of Borings 273, 274, 276, and 279. Using the CDM boring
data, combined with the apparent additionally-placed fill at the site since the borings were drilled in 1996,
it appears that the 46-ft- to 49-ft-thick soil mantle at the borings is composed, in descending order, of
approximately: 21 ft to 30 ft of fill; zero to 11 ft of alluvial (relatively recent-geologically-deposited river)
soil; and 13 ft to 19 ft of glacio-fluvial soil deposited during the last ice age that ended about 12,000 years
ago. The fill reported in the CDM borings, but not including apparent fill placed at the site since the
borings were drilled in 1996, is a heterogeneous anisotropic mixture of gravel, slag, cinders, silt, sand,
brickbats, “cement” (assumed to be concrete fragments), glass fragments, and cobbles. According to our
scale of soil material classifications, dependent on the “N” values determined via the SPT results, as
included in the appended geotechnical terminology, the fill reported in the CDM borings varies from very
loose to medium dense in relative density, a relative measure of the density and strength of predominately
granular materials. The alluvial soil, composed of sand, gravel, and silt, ranges from loose to medium
dense, while the glacio-fluvial soil — mostly sand, gravel, and cobbles — varies from firm to very dense. It
overlies interbedded sandstone, siltstone, shale, and claystone bedrock that is soft to hard and extremely
to occasionally broken. CDM reported that the bedrock core exhibited rock quality designations (RQDs)

between 10 percent and 40 percent. The following table summarizes subsurface explorations at the

borings.
SUMMARY OF SUBSURFACE EXPLORATIONS
Estimated
Approx. Ground Groundwater
CDM-Recorded | Surface Elevation Approx. Surface
Ground Surface| According to Apparent | Alluvial Glacio- | Depth to | Bedrock Elevation
Elevation Google Earth® Fill Soil Fluvial Soil | Bedrock | Surface Reported by
CDM During 1996 (9/2019) Thickness | Thickness | Thickness | Surface | Elevation CDM
Boring (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
273 725 727 21 9 19 49 706 708
274 725 728 28 0 18 46 707 707
276 726 729 30 5 13 48 713 711
279 726 732 29 0 17 46 709 710
281 726 726 24 11 14 49 712 708
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The CDM records for Borings 273, 274, 276, 279, and 281, summarizing the soils and rocks encountered
and reported by CDM, are appended.

The CDM boring logs indicate that observations for groundwater were conducted during the progress of
subsurface explorations and upon completion of boring operations. At the time of test drilling, the
borings intercepted the phreatic surface between elevations 707 and 711. These elevations are reasonable
with respect to normal pool elevation 710 of the Ohio River at this area. However, it should be
understood that the groundwater surface is controlled by the nearby Ohio River. Thus, it will vary with

seasonal and regional precipitation.

3.0 — DISCUSSION AND RECOMMENDATIONS
We reviewed the November 12, 1996, As-Built drawings, originally completed by CDM and L. Robert

Kimball and Associates. Those drawings show that the existing electrical substation building is supported
with a structural concrete mat foundation with 12-ft-square thickened slab sections, placed in a grid
pattern spaced at 20 ft intervals, which are apparently intended to essentially act akin to isolated spread
(column) footing foundations. The foundation system appears to extend four feet below adjacent exterior
perimeter grade about the building. The building final concrete floor extends 10 ft above the top of the
mat foundation via 18-in.-dia columns centered at each of the aforementioned thickened floor slab
“column footings.” The mat foundation subgrade was provided with compacted granular fill. The type of
granular fill (i.e., crushed stone or gravel of certain size and gradation, etc.) was not specified. The
graphical sections on the drawings show that the compacted granular fill was supposed to be up to five

feet thick, while Dwg. No. 000-S-01, Structural Notes (Notes) indicates that the granular fill should be

“6"” (sic, feet) in thickness. The Notes specify that the granular fill was to be compacted to ““...a
minimum of 95% of relative density per ASTM D1557.” However, this is a misnomer, as ASTM D1557
specifies the procedure for the modified proctor test, which should only be used for fine-grained cohesive
soils. It does not apply to granular soils. The Notes indicate that “All footings shall be supported on
compacted granular fill having a net safe bearing capacity of 2,000 psf.” We assume the word, “safe,” is
meant to portray an allowable bearing capacity, as “safe” is not typically applied to foundation bearing
requirements/analyses. Finally, the structural mat foundation does not actually behave like footing
foundations. Nonetheless, we used this basic design/construction condition as the basis for our initial
geotechnical engineering analyses. We understand that others recommended that the addition be

supported with deep pile foundations, but that project decision makers want to avoid deep foundations.
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Thus, we initially considered shallow foundation support for the proposed building addition, as discussed

in Section 3.1 of this report.

Regardless of the type of foundation system chosen to support the proposed building addition, it should
be designed to resist uplift forces imposed on it via the 100-yr flood level of the nearby Ohio River.

3.1 — Shallow Foundation Considerations

We analyzed the proposed building addition based on support via a conventional shallow foundation
system, bearing on an undercut zone backfilled with properly-compacted crushed stone. As the existing
subgrade, as well as the undercut and backfilled zone, are predominately granular, we analyzed this
foundation option using the Schmertmann immediate settlement method. Although the desired allowable
net total combined (dead and live) load maximum contact bearing pressure (CBP) of 2000 1b/sq ft, as was
used for the exiting building as discussed above, can be readily achieved via undercutting and backfilling
the foundation subgrade with crushed stone, the addition will experience settlements. Our analysis
indicates that the addition, supported with conventional isolated spread (column) and continuous line
(wall) footings, will experience a maximum total settlement on the order of about two inches and
differential settlements, across its width, approaching one and one-half inch. “Floating” structural mat
foundation support, similar to that used for the existing building, should somewhat reduce the addition
differential settlement, possibly to as little as one inch, although it may reach 1.25 in. based on some
variables that can only be assumed. A factor worth noting and considering is that granular material
typically experiences what is termed, “immediate settlement,” akin to elastic compression, although this is
only a loosely-applied relative term. As such, typically between 20 and 50 percent of foundation
subgrade settlements occur during building construction. Unfortunately, the settlement can, nonetheless,
detrimentally impact building addition design and performance. It should be realized that settlements will
be concentrated at the interface of the existing building, which years ago should have stopped settling,
and the addition. Thus, the existing building to addition interface will experience on the order of two
inches of settlement, which will likely be beyond typical structural tolerances. Therefore, we recommend
that any structural members spanning from the existing building to the addition, as well as connections
between the two, be designed to withstand such movements/strains, and resulting stresses, or the addition
and existing building be structurally divorced. If such members are not designed to withstand such
movements then both the addition and existing building may experience associated distresses. Regardless

of structural design actions taken, differential settlements will potentially result in tripping hazards at the
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interface of the addition to existing building floors, although floor settlements will likely be of lesser

magnitude than those predicted and presented in this report.

If fill is placed to raise the proposed addition floor elevation, settlements will be greater than herein
predicted. Further, such fill placed adjacent to the existing building could result in down-drag forces on

its foundations, leading to distresses to it.

If conventional column and wall footing support is chosen for building addition support, their “footprint,”
plus a minimum three-foot-wide perimeter strip, should be undercut to a depth of at least five feet below
final footing bearing elevation. The exposed undercut surface should be evaluated by our personnel via
proof-rolling with a suitable vibratory roller compactor exerting a minimum compactive centrifugal force
of 3500 pounds. All loose or soft surfaces revealed via proof-rolling, as delineated by us, should be
undercut to a competent subgrade, as determined by us, or to an additional depth of two feet, whichever is
first encountered. All slag and materials deemed unsuitable by us should be removed from the undercut
zones. All undercut surfaces should be compacted to a condition approved by us. The vacated volumes
should be backfilled to final footing bearing level with suitable inert (non-expansive) crushed limestone
meeting the size and grading for AASHTO No. 57. All structural backfill should be placed in maximum
eight-inch-thick loose lifts, compacted to at least 70 percent relative density as by ASTM Test
Designations: D4253-16 and D4254-16. With proper implementation of footing bearing subgrade
enhancement, as described above, the proposed addition may be supported with conventional column and
wall footings designed for a CBP of 2000 Ib/sq foot. Addition perimeter footings, as well as any other
footings potentially exposed to below-freezing ambient air temperatures, should extend at least 42 in.

below final adjacent exterior grade for frost protection.

Should the project decision makers choose to support the addition with a structural mat foundation, the
same undercut and backfill procedure, as above described for the conventional footing option, should be
implemented. The structural mat, bearing on a properly-prepared bearing subgrade, should be designed
for a CBP of 2000 1b/sq foot. It should be provided with perimeter frost walls extending at least 42 in.

below final adjacent exterior grade for frost protection.

Due to the above-predicted settlements, we recommend that utilities between the existing building and the
addition, as well as utilities extending from the addition, be provided with flexible couplings that are able

to withstand the settlement-induced deformations/movements.
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With either of these shallow foundation options, the undercut zone will extend below the existing
building foundation system. Hence, temporary existing foundation underpinning and/or shoring and
bracing of the excavation sidewalls — at least those adjacent to the existing building, as well as any other
excavations nearby movement-sensitive structures/utilities/pavements/appurtenances — should be installed
to prevent sidewall collapse and undermining of the existing foundations and site elements of concern.

Temporary shoring and bracing should be designed based on the following estimated soil parameters.

Soil Density, y = 130 Ib/cu ft
Soil Angle of Internal Friction, ¢ = 28°

Soil Cohesion, ¢ =0

As the ground surface at and about the proposed addition area appears to be relatively flat, temporary
shoring and bracing can be designed for an equivalent fluid density of 47 1b/cu ft (based on the active
retaining wall force condition), plus any applicable surcharge loads, including existing building

foundation pressures. Likewise, appropriate hydrostatic pressures should be included in the temporary

shoring and bracing design.

Regardless of the shallow foundation system potentially chosen, the footings should extend to the same
elevation of the existing building footings to prevent superimposition of proposed footing pressures onto

them.

3.2 — Alternative Subgrade Improvement Option

In lieu of the undercutting and backfilling scheme presented in Section 3.1, the addition subgrade can be

enhanced, and settlements further mitigated, by installing rammed aggregate piers (RAPs) in the existing
subgrade after any necessary fill is placed. However, we recommend minimizing fill placement with this

option.

RAPs are considered “intermediate foundation systems” to enhance poor subgrade conditions. RAP
elements are conventionally constructed by densely compacting successive lifts of high-quality crushed
rock — or similar aggregates — in 18-in.- to 36-in.-dia shafts of varying depths using patented ramming
equipment. The vertical ramming action increases the lateral stress within the subgrade, reportedly
improving the soils between the RAPs. Proper implementation of RAP installation can control

foundation settlement and provide enhanced bearing capacity for design. RAPs are typically installed in a
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grid pattern throughout poor subgrade areas designated for proposed structure construction. The final
configuration/geometry/quantity/details of RAP requirements should be determined by a specialty

RAP designer. Typically, RAPs are concentrated at proposed shallow footing foundation areas. Once the
RAPs are installed, conventional footings are constructed atop them, as planned. RAPs can, and often
are, used to enhance proposed floor slab subgrade conditions, as well. When RAPs are used to enhance
floor subgrades, the RAP designer is typically involved with floor slab design. In those cases, the floor
slab is often designed to be slightly thicker than a conventional floor slab-on-grade, but not as
thick/reinforced as a structural floor slab. However, for this case, considering the granular nature of the
soil mantle and the relatively shallow groundwater regimen, Impact® Piers appear to be a better option
than conventional RAPs. Impact® Piers, developed by Geopier, create RAP elements using a patented
vertical ramming process. The Geopier Impact system uses a displacement mandrel to reinforce relatively
poor soils, including loose sand, soft silt, and clay, mixed soil layers, uncontrolled fill, contaminated soils,
and soils below the groundwater table. The displacement process allows for installation with no spoils
and eliminates the need for casing. Its performance and cost-effective qualities make it an ideal solution
for soils that are subject to caving, such as the looser granular soils, and soils below the groundwater
table, at this site. The RAP elements are constructed by applying direct vertical ramming energy to
densely-compacted successive lifts of high-quality crushed stone to form high-stiffness engineered
elements. The vertical ramming action also increases the lateral stress and improves the soils surrounding
the cavity, which results in foundation settlement control and greater foundation design bearing pressures.
During installation, cement grout is introduced into the hollow mandrel and filled to a prescribed depth.
Aggregate is then placed into the mandrel and the combined grout/aggregate solution is used in RAP
element construction. The ramming of the grouted aggregate causes pre-stressing and pre-straining of the
matrix soils, improves the density of the granular materials, and increases the lateral stress in surrounding
soil. Based on our experience with RAPs, we suspect that they will decrease total settlements to as little
as one-half inch. However, this may continue to present challenges at the existing building to proposed
addition interface, where settlements will be concentrated. Consultations with GeoStructures, a specialty
design-build contractor that installs RAPs and Impact Piers, and with whom we have collaborated with
before on similar projects, reveals that this project would likely require 20-in.-dia Impact Piers extending
to about 30 ft deep. With proper design, by a specialty design-build contractor such as GeoStructures, it
preliminarily appears that the footings can be designed based on a composite Impact Pier and soil
subgrade bearing CBP of 5000 Ib/sq foot. The structural mat option will require the installation of more

piers than the conventional footing support option.
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An advantage of Impact Piers is that they will avoid the undercut excavation required for the conventional
footing foundation option presented in Section 3.1. This will, correspondingly, avoid the temporary

shoring and bracing and/or underpinning of existing building foundations.

GeoStructures estimates that Impact Piers for conventional footings will entail costs between $100,000

and $150,00 to install for the addition at this site.

Proposed additions to existing buildings can, and often do, present challenges with respect to RAP
installation. It is sometimes essentially impossible to access the area closest to the existing building with
the pier installation equipment. Further, it is obvious that Impact Piers cannot be installed below the
existing building, which would be required to fully control settlements at the addition to existing building
interface. Therefore, another specialty design-build contractor option is available to address these

challenges, as presented in Section 3.3 of this report.

3.3 — Ductile Iron Pipe Piles

Although we understand that the project decision makers are interested in avoiding a deep foundation
system, ductile iron piles (DIPs) are substantially less expensive than tradition driven piles. DIPs are a
pre-fabricated driven pile system utilizing high-strength ductile iron pipes that transfer the load from a
footing or pile cap, or heavily-loaded slabs, including a structural mat foundation, to a stiff soil or rock
layer to control settlement of a structure. DIPs can be designed for end-bearing or skin friction depending
on the stratigraphy and loading conditions. In this case, considering that the only strata considered
reliable for skin friction is the glacio-fluvial soil, which is as little as 13 ft thick prior to reaching bedrock,

we recommend that the DIPs extend to suitable competent bedrock.

DIPs can be used in conjunction with conventional footings, or combined with typical pile caps and grade
beams. Its high-frequency tamper exerts marginal vibrations, which is an advantage when compared to
the significantly higher vibrations caused by conventional driven pile foundations. DIPs can be the most

cost-effective option for foundation support of buildings when:

m Access 1s limited,

m Vibrations are a concern, which will likely be a consideration with respect to driving piles adjacent to
the existing building,

m New footing construction abuts existing footings, which is clearly a concern for this project, and

m New foundations abut existing or future utilities.
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As with the Impact Pier option, an advantage of DIPs is that they will avoid the undercut excavation
required for the conventional footing foundation option presented in Section 3.1. This will,
correspondingly, avoid the temporary shoring and bracing and/or underpinning of existing building

foundations.

Consultations with GeoStructures reveals that DIPs for this project will likely be on the order of 4.5 in. in
diameter and driven to refusal on bedrock, where they can be preliminarily designed for a working

capacity of 40 tons each. The DIPs should extend through soft claystone and soft shale layers.

We would be pleased to further consult with you and your specialty design-build contractor regarding this

option, if you are interested.

3.4 — Conventional Driven Piles

The addition can also be supported with conventional end-bearing driven pile foundations, including H-
piles or pipe piles. Drilled piles, such as micropiles, could also be used for proposed building addition
support. However, these options will likely be substantially more expensive than Impact Piers or DIPs,
presented in Sections 3.2 and 3.3 of this report, respectively. We understand that the project decision
makers want to avoid conventional driven pile foundations. Hence, we are not further discussing this
option in this report. However, should you want to further explore this option, we would be pleased to

discuss the engineering analysis and associated costs required to address it.

3.5 — Below-Grade Structural Walls

As described in Section 3.0, the existing building is supported with a structural mat foundation that
extends below grade by about four feet. The existing building floor slab, supported on columns extending
between it and the structural mat, is set approximately 10 ft above the mat base. Hence, its below-grade
“foundation walls” are subjected to lateral earth pressures. Should such below-grade walls be included
with proposed addition construction, they should be provided with full-face aggregate foundation drains,
as depicted on Figure 3. However, as they may be subjected to flood conditions from the nearby Ohio
River, they should be able to sustain flood-driven hydrostatic pressures. Hence, they should be designed
as retaining walls able to sustain an equivalent fluid density of 98 lb/cu ft, plus any applicable surcharge
loads. This value is based on the at-rest lateral earth pressure condition, as the below-grade walls will be
pinned at the top and bottom, such that they will not be able to mobilize the active lateral earth pressure

casc.
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3.6 — Slab-On-Grade and Fill/Backfill Recommendations

The conventional footing foundation option, as well as the DIP option, will require the installation of a
conventional floor slab-on-grade for the proposed addition area. The Impact Pier option may include
piers for the floor area, in which case the recommendations herein presented for the floor slab will not

apply. If, however, the floor subgrade area is not stabilized with Impact Piers, then this report section will

apply.

To provide for conventional floor slab-on-grade construction, all topsoil, pavements, organics, potentially
expansive materials (i.e., carbonaceous materials, pyrite, marcasite, and slag), wet and/or soft soils, frozen
materials, water, rubble, debris, trash, rock fragments larger than three inches, and all other deleterious
materials should be removed from the exposed floor subgrade area, as judged adequate by our field
personnel. The floor subgrade should be proof-rolled, to the satisfaction of our field personnel
monitoring it, with a suitable ten-ton (static weight) steel-wheeled vibratory roller compactor, such as a
Raygo 400A, Caterpillar CS563D, or equal compacting equipment accepted by us. Compactor vibrators
should be disengaged when within about 10 ft of the existing building to avoid excessive vibrations
imposed on it. All loose or soft zones delineated by proof-rolling should be undercut to competent
material or to a depth of three feet below final floor subgrade elevation, whichever is first encountered. If
our field personnel deem the exposed undercut surface as incompetent to receive backfill, it should be
enhanced by “punching” suitable inert (non-expansive, non-slag) crushed limestone, meeting the size and
grading requirements for AASHTO No. 1, into it until adequate shear strength is achieved, as approved
by us. This may require backfilling part, or all, of the vacated voids with crushed limestone. The
AASHTO No. 1 crushed limestone should be capped with at least six inches of suitable inert AASHTO
No. 57 crushed limestone. The remaining vacated voids should be backfilled to final floor subgrade
elevation with suitable inert on- or off-site fill materials. We should be provided with the opportunity to
evaluate all proposed fill materials, whether obtained from on- or off-site sources. Fill materials should
be free of organics, topsoil, wet soils, ice, potentially expansive materials, carbonaceous materials, pyrite,
marcasite, frozen materials, high plasticity (fat; Unified Soil Classification System CH) clay, trash,
boulders, rock fragments larger than three inches, slag, and all other deleterious materials. Further, fill
and backfill materials should consist of low-plasticity soil with a liquid limit less than 45 and a plasticity
index of less than 25. All cohesive fill/backfill should be compacted to at least 95 percent of its
maximum modified proctor dry density as determined by ASTM Test Designation: D1557-12¢1, at water
contents within three percent (£3%) of the optimum water content established by that test. Granular

fill/backfill, including crushed stone, should be compacted to a minimum of 70 percent relative density as
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recommended in Section 3.1 of this report. Depending on the exposed subgrade condition, a portion or all
of the undercut volume may need to be backfilled with crushed stone to achieve adequate strength, as
approved by our field personnel. Prior to fill/backfill placement, all subgrades should be scarified, as
approved by us. Loose lifts of fill should not exceed eight inches in thickness, except where approved by
our field personnel. All fill and backfill should be placed so that they can be quantitatively tested for
compaction with conventional field-testing equipment, such as nuclear densometers. At least one field
compaction test should be performed for every 2000 sq ft of area in each lift of fill or backfill. At least
two tests should be performed for each lift, regardless of the area it encompasses. Tests should be

completed at 50 ft intervals in each lift of backfill in narrow trenches, such as utility trenches.

With proper subgrade preparation, floor areas should be suitable for conventional floor slab-on-grade
construction designed for a modulus of subgrade reaction of 100 Ib/cu inch. Non-bearing partition walls
may be supported directly on thickened floor slab sections. The floor slabs and non-bearing elements
should be divorced from all load-bearing members with isolation joints. Concrete floor slabs should be

provided with properly-spaced and -constructed control joints.

The surfaces of fill/backfill lifts should be near horizontal or retrograde to the proposed final slope grade.
At the end of each day of earthwork operations, fill surfaces should be graded with adequate fall to an
area that will allow potential storm runoff to drain or collect so that the entire lift of fill is not
detrimentally affected. Such water should be removed and the saturated fill zone reworked and/or the
wet/saturated fill material removed, as required to achieve proper compaction. Further, it would be
prudent for the earthmoving contractor to “seal” the surface of the final lift of fill at the end of each work
day with a smooth-drum roller compactor, or equal means, to mitigate infiltration of potential

precipitation into the fill.

All subgrade areas disturbed by construction equipment/activities and/or precipitation should be
recompacted. However, depending on the degree of “damage” inflicted on such subgrade areas,
additional measures - such as deeper cuts, crushed stone backfill and/or geotextile stabilization fabric -
may be required to properly repair them. It is not possible at this time to determine remedial measures
required for such potential subgrade damage until the actual damage occurs. All such disturbed subgrade

areas should be evaluated by us in the field.
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3.7 — Seismic Considerations
Our evaluation indicates that the foundation subgrade material for the proposed structures correlates to

“stiff soil,” or Site Class “D,” according to the International Building Code.

3.8 — Field Verification Recommendations

It is imperative that all foundation construction and earthwork operations be monitored on a full-time
basis by our field personnel to verify that the recommended foundation bearing horizons, subgrade
preparations/enhancements, and fill/backfill compaction are consistently achieved. All recommendations

herein are contingent upon such field verifications.

4.0 - REPORT CONSIDERATIONS

This report has been prepared using field and laboratory techniques and analysis methods conforming to
commonly accepted geotechnical engineering practices. All recommendations and/or conclusions herein,
which should be verified by us in the field, pertain only to this specific project and should not be used or
interpreted by others for modifications to this project, or for other projects or sites. Even within the
project context, subsurface conditions depicted herein are representative only at the boring locations;
actual conditions between/beyond the borings will vary. Due in part to such variability in subsurface
conditions, the implementation of recommended measures must be field-evaluated by our personnel under
the direction of one of our professional (licensed) geotechnical engineers to confirm that the subsurface
conditions encountered during construction are consistent with the test borings and our engineering
analysis, and verify that the subgrades and all other geomaterials used are behaving as anticipated. Some
conditions or material/subgrade behavior and/or performance may require modifications to our
recommendations, which can typically only be determined “on-the-spot” by one of our engineers.
Therefore, we will assume no responsibility or professional liability for the performance and/or suitability
of any slopes, foundations, structures, slabs, appurtenances, or related project areas affected by
geotechnical elements inspected and/or evaluated by others. The selected construction-phase field
evaluation/testing agency must take full responsibility and professional liability, regardless of their status
as a professional services firm, for proper selection and performance of the project geotechnical
recommendations implemented on the site. We will not assume any responsibility for this project if an
engineering firm or testing agency other than us is engaged to perform geotechnical construction-phase

services.
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We sincerely appreciate the opportunity to be of service to you on this project. Should you have any

questions regarding our findings or recommendations, please feel free to contact us.

Respectfully submitted,

GARVIN BO BEITKO ENGINEERING, INC.

Aﬁ P lc"“L‘u-ll/ (f
Joseph F. Boward, P.E., F E

}?’rincipal Engineer

|

\,
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DEFINITION OF SOIL AND ROCK CLASSIFICATION TERMS

SOIL

Consistency and Relative Density of soils, based on the Standard Penetration Test! (SPT) blow counts over the last

foot of penetration, N, are generally determined as follows:

Consistency of Cohesive Soils

N UNCONFINED
CONSISTENCY (blows/foot) COMPRESSIVE
STRENGTH, Qu(tsf)
Very soft 0-2 <0.25
Soft 3-4 0.25-05
Medium 5-7 05-1.0
Stiff 8-15 1.0-2.0
Very stiff 16 -30 20-40
Extremely stiff >30 >4.0
Hard (if friable or brittle) >30 >4.0

Relative Density of Granular Soils

N
RELATIVE DENSITY (blows/foot)
Very loose 0-4
Loose 5-10
Firm 11-14
Medium dense 15-30
Dense 31-50
Very dense >50
The percents by weight of constituents present in soil are as follows:
Trace: indicates particles are present, but estimated to be less than 5%
Few: indicates 5 to 10%
Little: indicates 15 to 25%
Some: indicates 30 to 45%
Mostly (and): indicates 50 to 100%
Criteria for describing moisture content:
MOISTURE CONDITION CRITERIA
Dry (Humid) Absence of moisture, dusty, dry to
touch
Damp Apparent moisture in soil
Moist Moist to touch, but no visible water
Wet Visible free water

ROCK
Hardness of rock is based on the following:
Very soft — crushes under finger pressure
Soft — crushes easily under one hammer blow
Medium hard — breaks under one hammer blow
Hard — resistant to breaking under hammer blow
Very hard — resisting to breaking under several hammer blows

SPACING OF FRACTURES AND/OR DISCONTINUITES
Extremely or very broken <1”
Moderately broken 17-3”
Occasionally broken or blocky 3”-6"
Massive >6”

1 STANDARD PENETRATION TEST (SPT) — defined as the number of blows (N) required to drive a two-inch outside

diameter split-barrel sampling tube a depth of one foot with a 140-pound hammer falling 30 in. in accordance with American
Society of Testing and Materials (ASTM) Test Designation: D1586.




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: T I \'4 NP

Client: ALCOSAN Proj No:
Boring: 273 Date Started: .6/13/36 _ Date Completed: __6/13/96

Location: See Site Plan
140# Hammer, 3.25" I.D. Auger, 7' 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 725.0' While Drilling: 17.3'
End of Boring: 666.0' At 0 hrs After Core: 7.2'

After 24 Hours: 13.0'
= Shelby Tube = NX Rock Core  SS= Spliit Spoon ST= Shelby Tube, DB = Diamond Bit
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=g e 15,13
== 33.0 =
| Very Dense Brown Gravel, Some SAND | 35— |690.0| g | so 16,19
- aw = 24,20
== 40.0 =1
=~ 40—685.0 | 9
— Very Fine Grey/Brown SILT & SAND, — = .5 20.2
— Wet, Dense ML ~4
= 44 0 ]
Hard Grey/Brwn GRAVEL, some Sand | 4 5— §80.0| 10 gs %g.ii
—_— — Rolier '
== GW — Bit
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RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Projact: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No:
Boring: 273 Date Started: .6/13/96  Date Completed: __6/13/96
Location: See Site Plan

140% Ramiier, 3.25° I.D. Auger, 7° 0.D. Auger, 30" Drop

. ' While Drilling: 17.3'
Ground Surface: 725.0 ,
End of Borlng: 666.0" At 0 Hrs After Coring. 7.2

After 24 Hours: 13.0'
= Shelby Tube = NX Rock Cora  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bt

Soit Description Depth | Elev s’gp'ﬂ sTay’gE'f N | [ |M | T

Grey SILTSTONE,Med. Hard-Hard
Extremely Broken, RQD = 010,

1]

tfllll

N

865.0

———  @rey SILTSTONE, Hard
[ Occasionally Broken, RQD = 0.40 ||
I 55.0

L L11]

o]
o

End of Bering @ 58.0 FT.

» ]
141

NOTE: 7° Sample of SILTSTONE
taken from 58 it for testing

\E

Depth Recovery

42.0-58.0 10.0'

IIIII III\IHI]III T 1

T I T I AT A AT
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RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: NICAL INV] ATION PR

Client: ALCOSAN Proj No:

Boring: 224 Date Started: _6/13/36 _ Date Completed: _ 6/13/96
Location: See Site Plan

140# Hammer, 3.25° I.D. Auger, 7" 0O.D. Auger, 30° Drop

ELEVATIONS WATER LEVELS
Ground Surface: 725.0' While Drilling: 18
End of Boring: 677.5' At 0 hrs After Core: 10.2'

After 24 Hours: 15.3'
= Sheiby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bt

Soil Description Depth | Elev SahngplefSTa;npgle N Q | @ | Me Td
== | 1 ss 12,14
— Grey/Black FILL, w/ Gravel & Slag —_ 12,18
— Red Bricks in sample #2 S5—|720.0| 2 | ss 3'11
— 5.0 =
pr—— Brown Sand, Grave!, Slag 1 0": 715.0| 3 s S'L
= Trace Cinders, FILL gw —_ '
- 15— 710.0] ¢ | g5 [12.9
— = e.,8
= ,—SP 19.5 =3
= " F/Med. Brwn SAND Some Gravel Wat —
= 20—{705.0) 5 |gss |2.5
—  Black Cinders w/Slag, med. Sand — 7.8
& Gravel GP 25.0 =
—~ 25——|700.0| 6 | ss |10,18

o Vary Denss Grey/Brown - 27.17
b = d '
[ SANDY GRAVEL, Wet Sp i

30.5| 30 695.0 | 7 ss g.;.

[ Med. Coarse Grey SAND w/ Gravel,
— Trace Clay,Med. Dense, Wet SM 24.0

35—{690.0| g ss |10,11

[ GRAVEL,Dense,Wet, Trace SAND = 7,8
— aw o
= 40.0 ]
40— a8s. 9

—— Very Fine Grey/Brown SAND, Trace —|585-0 s ET'B
—_ Siit, Wet, Dense gm =
- 44.0 =

Hard Grey/Brwn GRAVEL, some Sand sp 42_ g__ 680.0/| 10 ss 22.22

-#andstone piaces in end of sample #10
- CLAYSTONE, Soft

Augur Refusal @ 47.5 ft PAGE 1 of 1



RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: NI INVEST ION PR

Client: ALCOSAN Proj No:
Boring: 276 . Date Started: _6/12/96 _ Date Completed: __6/12/56

Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7' 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 725.5' While Drilling: 15.5'
End of Boring: 667.5' At O hrs After Core: 15.7"

After 24 Hours: 15.8'
= Shelby Tube = NX Rock Core  SS= Split Spaon ST= Shelby Tube, DB = Diamond Bit

: : SampltJSampla
Soil Description Depth | Eiev [S&7 Typo N Q| @ | Me Kd
— Gravel, Sand, FILL —
= y 1.0
= Cement, Sand, Gravel, Siag, FILL _ =
— V. Dense to Hard, Dry to Moist 5 — 720.5| 1 55 ;'49'9
- 2 —
—— T 10— 715.5| 2 | g5 |14 7,
— 2 - 5.5
- < —
= o — '
pre ‘ 20.0 i
Mo, Donse GRAVEL Wet GP | 20 —|793:5| 4 |ss A
T 24.0 — '
[—"F/Med. Coarse BIk.SAND,Dense, Wet —
| Traces of Red Brick & Wood 5927 0 25 = 700.5| 5 ss |0,0,0,0
—  Lrg. GRAVEL, Loose, Wet o, = 6 | ss ;;
— 30.0| 30—|895.5 '
—__ GRAVEL.Some Sand, Very Dense, Wet =
=8 GP —
D— 35—|690.5| 7 ss (21,11
I - 13
i 40.0 =
40 ggs.5 | B

——  Very Dense Brown/Tan SAND & = = g'lﬁ
[ GRAVEL  gp.sMm —

44 0 ]
T V. Dense Grey/Brown 4 5—680.5 —= ss (55,30
= GP SANDSTONE & Gravel = Rolier

- 48.0 - B |
1 49.0 — AN
Qerey SILTSTONE Weathered,Extremely Broken,Soft
Grey SILTSTONE,Moderately Broken,Med. Hard-Hard PAGE 1 of 2

Some interbedded Clay at 55.8. RQD = 0.27



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM
Project: A N T TIGAT P M
Client: ALCOSAN Proj No:
Boring: 276 Date Starfed: .£/32/36 _ Date Completed: __6/12/96

Location: See Site Plan
140# Hammer, 3.25" I.D. Buger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

' While Drilling: 15.5'
Ground Surface: 725.5 .
End of Boring:  667.5' At 0 Hrs After Coring: 15.7

After 24 Hours: 15.8'
= Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev SH'“F"ESf'y"';g'E N | | | M | g

Gray SILTSTONE Moderately Broken,
Med. Hard-Hard,Some Interbedded
Clay at §5.8, RQD = 0.27

L]

i

m

870.5
§7.8

x 58.0 —
'\ Grey LIMESTONE, V. Hard,

Occassionally Broken

)]
T

End of Boring & 58.0 FT.

1

Recovery

48.0 - 58.0 8.8 ft

I

T T T T e ST AN

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: AN al ; TIGATION P
Client: ALCOSAN Proj No:
Boring: 228 Date Started: _6/10/36 _ Date Completed; __6/11/96

Location: See Site Plan
140#% Bammer, 3.25" I.D. Auger, 7* 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 725.5' While Drilling: 16’
End of Boring: 669.5' O hrs after Coring: 11.0

After 24 Hours: 11.0'
= Shelby Tube = NX Rock Core  S5= Split Spoon ST Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev |SaMPIS S.raﬁg'i N |a @ M| ¥y N

—\Very Dense Hrown Gravst Some Sand 2,3,
= ndlp s — T ]ss |32
L Slag, Gravel, Sand, Glass, 3.0 -
r— Bricks, FILL — ' ’
f—— 5 —|1720.5] 2 ss : 1101
__ Large Cobbles Retumed to surface =
— by auger 8.0 -

10— 715.5| 3 ss |3.4,
= s 4,8
— Brown Sand&Gravel, =
T Med. Dense, Moist 15— 710.5| 4 s 3.4,
= sp = 5,6
= 19.0 —
[ Grey Sand & Gravel, Wet 20—|705.5| 5 |ss |25
— SP-SM = 3.5
T 24.0 =
— **PETROLEUM ODOR** 25~—700.5| 6 | s |5.4
— Black Cinders & Siag, 28.5 :| 5.20
e some Graval Wet o=
— 30—I|695.5 | 7 S$  {2p 33
= Grey/Brown GRAVEL & SAND, i '
— Very Dense. Dense,Wet =
I Gw 35.5| 35—690.5| 8 sg |13.13
| Fine/Med. Brown SAND, Trace - 10,14
——  GHAVEL Dense, Wet SM —
- 38.5 ] 4.40
" Blus/grey SANDSTONE & Gravel, | 70——685:5 | 8 |ss |.;5%5;
— Weathered
— sp —
— 48.0| 45— e80.5[ 10 | ss '5gé55-
—\__White SANDSTONE. Hard _ 46.3 - w 50/ 2
=i Grey Silty SHALE, Weathered o \
l_ Med Hard Extremaly Broken i \\\\\Q\

RQD=0.0
PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 273 Date Started: _6/10/96 _ Date Completed; __ 6/11/86

Location: See Site Plan

140# Rammer, 3.25* I.D. Auger, 7* 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 725.5' While Drilling: 186
End of Boring: 668.5'

At 0 Hrs After Coring: 11.0'
After 24 Hours: 11.0'

= Shelby Tube = NX Rock Core  §S= Splt Spoon ST= Shelby Tube, DB = Diamond Bit

Soll Description Depth | Elev Sirgpla S.I?yrggm N [Q | @ | Me T
— =

L Grey SILTSTONE W/ Interbacided #1-0 = \\

clay seams,Med. Hard,Extremely — \ B

to Moderately Broken, RQD = 0.13 5—]

550 25 o005 l\
E— End of Boring @ 56.0 FT, —
== 60
e 65 —]
[ CorngDame =
' Depth Recovery =]
— 48.0-51.0 26 =
 51.0-56.0 48 —
PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Project: I V TION

Client: ALCOSAN Proj No:

Boring: 281 Date Started: _6/i1/36 _ Date Completed: __6/11/96

Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 725.7' While Drilling: 18'
End of Boring: 665.7° O hrs after Coring: 12.6'

After 24 Hours: 12.0'
= Shelby Tube = NX Rock Core  5S= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev SagplaSTayr;glg N Qu | P | Me h’d
= i 1 gs 1.7,
= Brown Gravel, Slag, - 12,10
— Sand, Bricks, FILL b— 12, 7,
— 5 —| 720.7| 2 SS |55
[ 10.0/ 40—~ 715.7| 3 | ss |1.8,
— Fine/Med. Coarse Brown SAND §P - 3,3
: w/ Gravel, Slightly Compact, Molist 14.0 =
—Grey/Brwn Clayey SAND&GRAVEL, Dampy =l 10,7 4 s |0, 6.1
- sm - 7.8
_ Black Slag, Cinders, Sand, FILL -
—— 20—{705.7| s ss | 7.9
- — 8.4
= 24.0 =
—— V. Fine Grey/Black Silty SAND, | 25—{700.7] 6 | s |2.3
— Moist, Slightly Compact &, - 3,4
3 SILT Seam ©25.0, Gy= 1.0 —
30.0 30—1I695.7 | 7 | ss ?,g
[ Dense Brown SAND, Some Grave! — !
— SP-EM 34.0 -
. 5.._: 690.7| 8 ss 7,13,
— V. Dense Brown GRAVEL, Wet s = 13
- aw -y
39.0 =
——ML Grey Sandy SILT, Firm, Moist40.5 40—{685.7 | 9 |gs |°:: 1,00 |21.2
—  Grey/Brown SANDSTONE & Gravel,,  —] 10,14
L Trace Slit, Dense —
— Veory Dense SANDSTONE & Gravel e
= GpP - 11
Grey SHTSTONE Esrremely Broken SS 50/.2

PAGE 1 of 2



RECORD Ok -t RFACE EXPLORATION

vo. -

Project: ALCOSAN GEOTECHNICAI 'V /EST  JION PROGRAM

Client: ALCOSAN P

Boring: 281 DatéStarted: _6/14/5: . D: 3 €o ‘pleted: _ 6/11/36

Location: f :

140# Hammer, 3.25" I.D. Auger, 7* O.D. Auger, 30* Drop
ELEVATIONS WATER LEVELS

While Drilling: 18.0'
At 0 Hrs After Coring: 12.6'
After 24 Hours: 12.0'

= Shalby Tube =NX Rock Core 55 Spiit Spoon ST= Shelby Tube, DB = Diamond Bit

Ground Surface: 725.7'
End of Boring: 665.7'

[y

Soil Description Depth | Elev s‘@’;'@s.ra;“pg@ N la | M | ¥y
——  Grey SILTSTONE W/ Interbedded — Q
—, Clay seams,Med, Hard,Extremely ]
____ \to Moderatsly Broken. RQD = 0.10 52.5 __|
S 55—670.7 o "
—— Grey LIMESTONE, Vary Hard, )
—  Occasasionally Broken, RQD = 0.37 —1 \

800/ 50— s65.7 N

= End of Boring © 60.0 FT. e s 3
r—_ - 6: — s W | @;{3

5.5" sample of Limestone
taken for testing from 54 ft

a

LA REL L R L ume e

coring Data
—epth | Recovery
50.0-56.5 4.9
§6.5-60.0 a.3

d oo b bl b L

PAGE 2 of 2
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Purpose and Scope

This report represents the results of the geotechnical investigation for the ALCOSAN Capital Improvement
Program in Pittsburgh. Pennsylvania. The geotechnical investigation was conducted to garner data describing
subsurface conditions at the wastewater treatment plant. The scope of the investigation included: )
1. Soil Borings as located on the Boring Location Plans.
2. Soil Stratigraphy Profiles as interpreted from the Boring Logs.
3. Shelby Tubes. some of which are stored at the plant. as shown on the Shelby Tube Log Sheet.
4. Atterberg Limits Test Results and USC Soil Classifications.
5. Grain Size Distribution Test Results and Sieve Analyses Results.
6. Results from Tests performed at Professional Service Industries Laboratories in Pittsburgh.

A. Chemical Test Results for pH. Chloride Content. Sulfate Content. and Resistivity.

B. Rock Compression Test Results.

C. Unconfined Compression Tests on Claystone Type Materials.

D. Consolidation Test Results.

E. Triaxial Shear Test Results.

F. Permeability Test Results.
This report includes both factual and interpretive information. Factual information is defined as objective data
based on direct observation. such as boring logs and laboratory test results. Interpretive information 1s defined
as subjective conclusions. opinions. or criteria and is based upon judgment or extrapolation of the factual

information presented in the report. Cross sections of soil stratigraphy have been interpreted from boring logs.
and there is no knowledge as to the degree of strata uniformity between the borings.

Limitations

This report has been prepared for the exclusive use of ALCOSAN for specific application to the 1200 series
projects of the Capital Improvement Program. No expressed or implied warranty is made.

At the locations of the soil borings. the passage of time is expected to change the subsurface conditions. This
natural fact is aggravated by the loose nature of the cinder fill materials which predominate the site,



Site Description

The site is relatively level and is located on the east bank of the Ohio River where the river flows north a few
miles downstream of the confluence of the Allegheny and Monongahela Rivers. The site is bordered by Preble
Avenue and CONRAIL to the east, Tracy Street to the south, and the Ohio River to the west. The site
pinnacles to the north where the CONRAIL property abuts the harbor line. The McKees Rocks Bridge spans
over the plant site, connecting the bluffs above the east border of the plant with the west side of the river.

Construction Considerations

1. Contractors can expect to encounter obstacles during excavations. There is evidence of old foundations
below the ground surface. As noted in the boring logs. brick. wood. and metals were found in the split spoon
samples. In a test pit immediately north of the northeasternmost Final Clarifier. an existing concrete foundation
was uncovered. During the construction of the mixed liquor channels. existing foundations were encountered.
This site was previously residential subdivisions. foundry sites. and railroad yards. All excavation work can
encounter foundation materials. intact structures, and piping.

2. Dewatering system capacities must be greater than normal, and cut-off walls will likely be necessary.

The predominant subsurfuce feature is the cinder fill. It can range from very loose to very suff. if not
cemented. The material is very permeable. Consequently, any dewatering system will require extreme
capacities. due to the close proximity of the Ohio River. In the construction of the Aeration Basins and the
Final Clarifiers. well points connected to a suction manifold were employed. There were sections of the
excavations that required concrete cut-off walls to reduce the excavation inflow to a pumpable amount.

3. The Ohio River can be expected to reach flood stage repeatedly. The following data describes the
river's discharge characteristics:

Discharee Condition USGS Elevaton
Normal Pool 710
25 Year Flood 720
100 Year Flood 726
500 Year Flood 730

Commonly. the Ohio River stage reaches levels between the predicted 25 Year and 100 Year flood stage
predictions on an annual basis. and the rise in the river occurs very swiftly. Hence. as an example. if the
excavation extends to Elevation 705. normally approximately five feet of unbalanced water head will exist.
Overnight. this unbalanced head can increase to approximately eighteen feet. All excavations and work theremn

must be planned for flood contingencies. and dewatering systems must have excess capacities.

4. The loose nature of the cinder fills will effect sideslope stability and active lateral pressures against
bracing. Steep sideslopes will not remain stable. Benching of sideslopes and temporary earth retaining
structures will be required to maintain excavations. Larger than normal lateral pressures can be expected
against retaining svstems due to the loose nature of the fill.



3. All proposed foundations which are not pile and caisson supported will require subgrade
preparation work. Existing materials will have 1o be compacted using heavy vibratory equipment for sands,
gravels, or cinders and using sheepsfoot rollers for silts and clays. The settlements which will occur due to this
reconsolidation process will have to be compensated with the placement of compacted PennDOT 2A fill.

6. It will be necessary to monitor the performance of dewatering systems with observations wells. The
operation of dewatering systems on this site require monitoring by the Contractor of the river stage and
groundwater levels around the excavations. Rises in river stage and groundwater levels must be compured (o
predict excavation flooding or quick conditions arising in the excavation bottoms.

7. Pile driving equipment will likely require the addition of a rock subgrade and/or cribbing. At the
bottom of excavations for basins and deep foundations. the existing materials will likely not support
construction equipment.

8. Voids can be encountered during excavations. As an example. please refer 1o Boring Log 266. which
was drilled near the existing Ash Pits. The sampler rod was advanced from six feet below grade to nineteen
feet below grade by the weight of the rod onlyv.

9. No foundations can bear upon claystone or redbed material. The claystones and redbeds are generally
extremely hard in their buried and confined conditions. The danger is that exposure 10 water Or air can cause
rapid deterioration of the strength properties. To avoid settlements. no caissons shall be founded in these
materials.



GENERAL NOTES

SOIL PROPERTY SYMBOLS

N: Standard "N" penetration: Blows per ioot of a 140 pound hammer
falling 30 inches on a 2 inch O.D. split spoon.

Qu: Unconfined compressive strength, TSF.

Qp: Penetrometer value, unconfined compressive strength, TSF.

Mc: Water content, %

LL: Liquid fimit, %

Pl: Plasticity Index, %

d: Natural dry density, PCF

DRILLING AND SAMPLING SYMBOLS

SS: Split-Spoon - 1 3/8" 1.D., 2" O.D., except where noted.
ST: Shelby Tube - 3" O.D., except where noted.

AU: Augur Sample.

DB: Diamond Bit.

CB: Carbide Bit.

WS: Wash Sample.

RELATIVE DENSITY AND CONSISTENCY CLASSIFICATION

TERM (NON-COHESIVE SOILS) STANDARD PENETRATION RESISTANCE
Very Loose 0-2
Loose 2-4
Slightly Compact 4-8
Medium Dense 8-186
Dense 16-26
Very Dense Over 26

TERM (COHESIVE SOILS) Qu -(TSF)
Very Soft 0-0.25
Soft 0.25-0.50
Firm (Medium) 0.50-1.00
Stiff 1.00-2.00
Very Stiff 2.00-4.00

Hard 4 00+
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SOIL BORING LOG SHEETS
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07
Boring: 201 Date Started: _£/20/85  Date Completed: __s/20/9
Location: See Site Plan
140% Hammer, 3.Z3" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 725.4' While Drilling: 18’
End of Boring: 691.9' At Completion: 30.5'
After 24 Hours 12.5
* Indicates pH, Chloride, Sulfate Sample Collected
Soil Description Depth | Elev |S&mpigSampia Qu @ | Mc h/d
No Type
b Brown Silty Clay w/ s
\GraV\.- and organics -
large cravel @ 4.5 5 — 1 88 i5,2,1
- Coal Cinder 7111 n
I 10— 715, p—22 S5 [1.4.5
/ Brown Sand & Gravel {5 _— 3 ss 24,17,
Grey Shale — 8
NOTE: S.ight Detroleum Odor —
—--/ Grey Sand & Cravel - . ;
_— . - . P -
‘ Grey/Black Silty Clay - #4 ] 20— 705 .4 4 S5 124,41 1.4211.25 |22.3
—— (Slight Pecroleum Odor) -
Brown Sandy Gravel 25: E S5 14.4.5
— Y 3" Grev Clav Seam @ 25° e
- Crushed Coal Cinders _
Srev Sance CGrevel w/ Coal 30_.:- £a5 4 ¢ = 13;31 3.0003.25]14.6
 Grey Clayesy Silt w/ Shale — -
- frard mway oF — 7 ] Ss J11,30) 2.36| 4.5 | 15 g
”———-—-———-——- nar srey SLLT 35 7 5074 -
I 40—t
I 4 5
S 50 —

ALCOSAN - EPM TEAM
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 202  Date Started: £/20/25  Date Completed: _5/20/85

Location: East End of Tracy Street. See Site Plan

1404 Hammer, 3.253" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 725.5 While Drilling: 18.0'

End of Boring: 681.4 At Completion: 23.5'
After 24 Hours N/A

* Indicates pH, Chloride, Sulfate Sample Collected

Soil Description Depth | Elev |SamplgSample | @, Me | &
P P No | Type & d
e 4" Asphalc e
... Med. Coarse Brown SAND ]
S 5 = 1 ss 1,1,1
T N '—’{r Tmns e/ (e . :L . H R, Trow ey . -
3" Brown Clay w/ Grave *21 49 715 gt S5 14,341 1.3511.50 [ 19.5
Grey/Black Clavey FILL -
.. W/ Coal Cinders & Red Brick ]
15 - 55 5,6.7 16.92
Black/Grey CLIY w/ Sand & 20— 705 = £* ] 85 15,6.5 16 .3
T Gravel, Traces of Coal I
- 3 =g - aa
e BTOWNR SANDY GRAVEL 2 R et
- _— 5 55 10 19
I 30 695 .5 I SRy
- — 24
35 7 | ss 11,18
— e 25
e — € | ss Fizog
I— 40 683 .5 R el
— ] g s iz
[ Grey SHALZ & 44.1 45— 506l
- 50 —

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGEAM
Client: ALCQOSAN Proj No: MAW37223.PD.07
Boring: 2032 Date Started: 6/19/95 Date Completed _6/19/35
Location: Tracy Street, See Site Plan

\ A - ez
140#% Hammer, 3.25" I1.D. Auger, 7" 0.D. Auger,

Lt

[altl 7
O* Drop

ELEVATIONS WATER LEVELS

Ground Surface: 726.6' While Drilling:  23.0°

End of Boring: 679.1 At Completion: 23.0'
After 24 Hours N/A

Indicartes pH, Chloride, and Sulfate Sample Collected

; (i — SamplgSampld
Soil Description Depth Elev No Type N Qu Co Mc de

* Asphalt

l

Brown/Black Sandy FILL
w/Gravel, zraces of red 5
brick, anc coal cinders

H’Hi

= 2Piece of scrap metal brought
o surface oy augur. 10 <¥ 1 z8 1,2,3

w4
bt
T
[92%

Grey Siliy CLAY with traces
of Coal cinders

!leil T

SWET RY OTURET #2031 ST > S5 T %0 -
SHELBY TUBE $#203-1, 15'-17"; 20 2066 & 3,3,21 0.9811.50123.8
; Black Silcy CLAY with
= craces of Coal
(SHELBY TUBZ £202-2, 20 -22"} o5 = s 2,2,310.38 1 0.25 | 25 5
Grey/Zlack Zilty CLAY
with strong Petroleum Odor
e - & fols 26,27, 0.3010.25 | 25 . ¢
30— £9€.6 74
b Brown Sandy GRAVEL e
35 / SS :,4,4
e Mecium Coarss Brown SAND —
40— coe fbo | 55 [1,8.10
s oBC.D
— 45 - 2 g5 £,8,8
S— - g Ry £s =
Grey ERBTIT = 47 .% 5072

50
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 204 Date Started: 6/19/385 Date Completed:6/19/95

Location: Tracy Street. See Site Plan
140% Hammer, 3.25° 1.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 727.5' While Drilling: 238
End of Boring 677.5 At Completion: 24.5'
After 24 Hours N/A

Soil Description Depth | Elev [SampléSamplg | @,
P p NO Type (8]
— 4" ASPHALT —
——  Brown Sandy Clayey FILL - P
—  w/Traces of RED BRICK 5 ] 1 88 (4.2.0
2 Grey SHALE, 3" RED BRICK | yq_T],,5 5| 271 ss |3.4.1
) TH CORT STHTERO rL7.2
T —  Black Silty CLAY w/Gravel
‘ — & COAL CINDERS
— 3 1.28

3 s 12.2.1 1.25

Brown/Tan Mottled Silty CLAY
with traces of coal cinders
and med. size pebbles

4= ss 1,3,110.30 0.25

]
N— 2 Qemed 7C7 .5
— Grey Clayey SILT w/Traces of 55 R 5 ss 5,6,8
, COAL >
. b Browry SILT w/ SHBRLE Fragments ot
i
— Grey Silty CLAV 30 P 6 | ss |2,2,1) 0.5210.25
e . T 3
e SHELRY TUBE #204-2 (307-22") b
—— &7 NO SAMPLE RECOVERED = 7 ce 12.4,3
———tROM SAMPLER SPOON 35—
— L g 55 5,6,6
G () meed 5575
-  Fine o Medium Coarse —
Brown SAND
L over
1 E IR
A 45_._._.. 127, L
——  Grey SHALE @ 50° 50 —£77.5 = s | soe:

L

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No: MAW37229.PD.07
Boring: 205 Date Started: 6/15/95 Date Completed: 6/15/95

Location: West End of Tracy Street
140# Hammer, 3.Z5" I1.D. Auger, 7° 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 726.2' While Drilling: 18"
End of Boring 673.2' At Completion: 24.5'
After Hours

* Indicates pH, Chloride, Sulfate 5Scil Sample Collected

Soil Description Depth | Elev [SampigSample | q Mc | 0.
P P No | Type @ d
5" ASPHALT ed
L\ 3" Sandy Gravel Subbase
T v 7 A TrT T -
Brpwn Sanay Clayey FILL o T Sg 5,4,2 10.9
w/Gravel e
——{Auger Impacts Concrete @ 6.5') -
am— — *Z | 88 2.3,2
10—dq716.2 7.3
Damp Brown Clayey Sandy FILL ]
: . wW/COAL Cinders & Gravel —
A - o, ¥ == B -y
——  Traces of RED 3RICK L 3 58 13,3,4 4.0
15—
- 4 88 4,5,7
20— 706.2
g S— pon—
é . Wet Sancy GRAVEL .
o5 T ) Zs 3,4,6 z22.5
T Grey/Brown Clayvey FILL 2 —
- w/ COEL Cinders p—
o Sandyv O3 S ETT w /G ; ] & 58 €.6.7
Srown Sanay Clavev FILL w/Gravel Bt £96.2
. Grey SHALE ]
M 3"Fine Brown SANDETop of Spoorn 35 -~ 7 35 13,5.8
- Wer Grey (layey SAND w/Gravel et
I o g 23
o el g
— e g8 SSs -
P <
[ Tinme Hrown Sand 40— 686.2
N w/Traces oI COAL Cinders —
- - G S5 |35, 6
T 4 5]
a— - 12,5
S— R iC L3 N
- Hard Grey SILT 50 -~ c76.2 =2

ALCOSAN - EPM TEAM
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQSAN Proj No: MAW37229.PD.07

Boring: 205 Date Started: 6/15/95 Date Completed: 6/15/385

Location: West End of Tracy Street

140#%# Hammer, 3.25" I.D. kuger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 726.2 While Drilling: 18
End of Boring: 673.2 At Completion: 24.5'
After __ Hours
Soil Description Depth | Elev Sar\rgpies%n;gie N Qu @ | Mc K-d

g
txl
(Y]
(%3]
Lat
¥
Q
@
H

Refusal)

Hll'HH{HH}HH,HHIHlllllllfHH‘llH

T T T NN NN IR AT NN TN
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCQOSAN Proj No: MAW37228.PD.07
Boring: 206 Date Started: 11/2/85  Date Completed: _11/2/55
Location: See Location Plan

140% Hammer, 3.25" I1.D. AZuger, 7% 0.D. huger, 30° Drop
ELEVATIONS WATER LEVELS
Ground Surface: 726.0 While Drilling: 16.0'

End of Boring: 677.2 At Completion: 23.5'
After 24 Hours Caved in @ 6.0

* Indicates pH, Chloride, Sulfate Sample Collected

i iyt = SamplgSample z}”
Soil Description Depth Elev [ p Type N Qu o Mc d
—  Loose, Large Gravel w/ et
—=  Brown SAND (Fill) —
N - . 5 3 o I
No Sample #1 Retrieved — + S5 Sy
S— P— Z,
Cinders & Slag FILL -
10— 716.0
et *7 88 4.1
- 10,15
15— .
oo 3 ss | 2.1,
p— ~ 101
20-—706.0
jo— *4 58 2.2,
_— g s 2.1
Wet, Grey/3lk. Clayey SILT — 2,1 | 1.0
w/ Trace of Fine 3Zand R
30— 595.0 g, 11
" P & p e g - -
ETROLEUM ODOR in Sampie 6 S5 129,33] 045 |0.50 | 327
Fine Grev SAND 5 aa 11,3,
— S8 7
N Brown SANDY GRAVEL ] ‘.4
T 2" Tan Sandstone @ 41.0 40— se6.0— ss 114 17
- S = R e D ERcaa
b Very Dense Fine Grey SAND e 27,50y .2
45““"“"" o1 q
— - . d o co Lay &
Grey Sandstone and Shale ] = - 29,30
Bugur Refusal & 48.0 N 0 e
Havd Grew SILT 50 — = S8 |37 s0b.2

ALCOSAN - EPM TEAM
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RECORD OF SUBSURFACE EXPLORATION

roject: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 207 Date Started: _3/5/26 Date Completed: _2/5/9¢

Location: See Site Plan

[}

1404# Hammer, 3.25" I.D. Auger, 7" O.
ELEVATIONS

Ground Surface: 727.1"
End of Boring:  667.9

. Auger, 30" Drop (SET #

WATER LEVELS
While Drilling: 24’
At Completion: 13.0'
After 24 Hours 15.0

VZZ74 =sheby Tube  ENSN =NX Rock Core  S$S= Split Spoon ST= Shelby Tube, DB = Diamond Bit
. . SampigSample Cu Mc
Soil Description Depth | Elev 17, Type N Cp Kd
Brown Silty Fill w/Organics —
N {Topscil) 1.0 -
~—  Black Silty Fill w/Gravel e
prme 6.0 9 2,2
: — 7214 * ss Ty
: Black Cinder Fill ] T
1@: 30
. ] 2 we fow
- — S
o 1o 3 | ss |2.%L
- — 2.3
— 20.0 1
7 1
——  Brown/3lack Fill w/Slag, 20 — 707 4 ss 4
e ravel e 2,4
—— Shelby Tube #207-1, -
- 28.0-29 0 0.7 Recoverv 25,0 o5 7
e  CGreen/Black Siley CLAY p— 7021 5 S5 3.4, 0.75125.1 )38 »CF
- “ p— 5,5
s *Patroleum Odor in #5 — g
[ TFesroleum Odor in ®5 . . J7TT] sT
— 30— §57.7 g 7
i Wet Grey CGravel, Trace CLAY - 6 £s 11,6 11.5
b *Perroleum Odor in 6 —
3 35— -
: 2.0 —g91.1| 7 ss |2:%0;
F—"\___6'Crey Silty CLAY  a¢ g - 13,15
— Fine/Medium Coarse ]
—— Browr: SAND 40 ] 8 oo €,8,
L . 55 1glat 27.0
— . £5.01 45— 555 1 °,8,
P Fine/Medium Coarse Brown — g Ss 11 12 10.4
——  SAND & GRAVEL — = T '
T Augur Refusal @ 49 0 49 .0 T /’?U
Grev CLAYSTONE -1 678.1 o 55 50/.2
- Begin N Rock Core @ 45.2°
PAGE 1 of 2




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 207 Date Started: _2/5/36 _ Date Completed: _3/5/9¢
Location: See Site Plan

140%# Hammer, 3.25" I.D. Auger, 7" O.D. auger, 30" Drop (SET #1)
ELEVATIONS WATER LEVELS
Ground Surface: 727.1' While Dri%!ir'lg: 24
End of Boring: 667.9' At Completion: 13.0'

After 24 Hours 15.0°
V77 =Shelby Tube KNNW = NX Rock Core  SS= Spiit Spoon ST= Shelby Tube, DB = Diamond Bit

; o SamplgSample
Soil Description Depth | Elev |2 Type N Cu @] Mc §q
Grey SEALE — \
ROD = 0.0 53.5 15736
" 4.5
5 5 \\\\\\ DB ”

~k

Oy
(921
W

=nd of Boring @ 59.2° 60

0 PT. Sample Cut for
mconiined Compression
sSTin 58.2 - 53.2 FT.

0t
ft
:

¢
w)

I T T

Depth Time Pull Down

Zlapsed | Pressure
¢ 0:00 200 psi
2 18:00 200 psi
4 38:00 200 psi
6 51:00 200 psi
8 1:15 200 psi
10 1:35 200 psi

Lol

.

>
w

PAGE 2 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client:
Boring:
Location:

ALCOSAN

208

Date Started:

See Locazion Plan

11/2/95%

Proj No: MAW37229.PD.07

Date Completed: _11/2/95

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 726.8 While Drilling:  21.0'
End of Boring:  677.8 At Completion: 24.5'
After 24 Hours Caved in @ 5.5
= Indicates pH, Chloride, Sulfate Sample Collected
; f SamplgSamplg
a i
Soil Description Depth Elev No | Type N Qu o Mc Kd
e LOOCSe, Large Gravel w/ e
-  RBrown SAND (Fill) —
5 po—
Brown Sandy Gravel (FILL) :: - S 2,1,
] 2.2
10— 716.8 -
— =7 == 3,5,
— 4,3
- - 15—
Brown Sandy Gravel w/ — 3 sS 2,1,
Coal Cinders (FILL) — i1
S— 20— 706.8
/T ooy nraver i osand wislad | T LSS
2" Coal Cinders & 21.0° R~ Fe
Zrown Sand & Gravel o5 .
g — 5 ss |44 |12 37.2
; Wet, Grey/Blk. Clavey SILT e 3,3 o ’
! —— YW/ Coal Cinders -
T Fine -o Med Coarse Grey Sand ]
3 Co ey Sanag 30 656 .8 - - -
T Fine Coarse Cre/Elack Silty - o S5 P
___ SAND w/ Traces of Coal o "
— - 7 85 7,12,
—_— Dense Brown IINDY GRAVEL :: 14,10
586 9 R
S —— 40 — oo LD 2 <s 3,5,
e Med . Dense Grey Srown — _ 3.6
am— Sand w/ Gravel —
45 .
. p— g s 28,38
- Grey Sandstore . 37,50¢5"
AUaoury meTossl @ o O 50 —

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 208 Date Started: _3/4/25  Date Completed: _2/4/97
Location: See Site Plan

140%# Hemmer, 3.253¢ I.D. Ruger, 7" 0.D. aAuger, 30" Drop ‘ ‘

ELEVATIONS WATER LEVELS

Ground Surface: 726.3' While Drilling: 15.0'

End of Boring: 670.9' At Completion: 13.2
After 24 Hours: 9.8

EZZE = Shelby Tube  RNNN = NX Rock Core $8= Split Spoon $T= Shelby Tube, DB = Diamond Bit

n

1k
o

Soil Description Depth | Eley [Sa@mplgSamplg
o P E NS R Q| ® M| §y
N\ Brown Gravel FILL 10 —
Black Cincder & Slag FILL -
57213
- — 1 ss | 3.4
e — 4 4
10— 716.3 49
— 2 ss e
- 2,2
11 n
15 I 3 g 3,4, - -
= 13 1.05 10.25123.4 g4 pcE
20-—-706.3
- 70T es 1.2, | 1.05| 8.75 | 36.5 |93 PCF
S . 5,35
! pr — /7] ST
R - S 5 s (8.0, 10.1
Wet Grey/3Black GRAVEL 25 701.3 4 :
Trace SAND -
o — & &s 19,13
o [t f
Rock in End of Spoon 30—|s986.3 12,17
for #6, No Sample -
S Recoversad —
| 35— 681.3 b U
—— 26,5 h ‘ R 3’; 17.5
: S Wet Medium Coarse Brown E—
SAND - Sample #7 i
I 40—1685.3 R
— Some Gravel in %8 — & :}:9 13.9
e 420 45— =
T Grev CAVENE P g =S |E. 14,
Crav Sns - 470 =i 672.9 \ 50/ .4
. 5" Groy CLAY w S==1s 48.0 _ \

Rock Core

PAGE 1 of 2



RECORD OF SUBSURPfACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Praj No:

Boring: 209 Date Started: .2/4/96  Date Completed: __3/4/34

Location: See Site Flan

30" Drop
WATER LEVELS
While Drilling: 15.0'
At Completion: 13.2'
After 24 Hours 9.8

0% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger,

140%
ELEVATIONS
Ground Surface: 726.3
End of Boring: 670.9'

EZZB = Shelby Tube = NX Rock Core

i

[

SS= Split Spoon §T= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev |SampigSamole Cu )
) No rype ¢

Mc

£

o3 >4.5

N

- P

HHTHH

60

T

NX Rock Coring -
Zegin: 46.4 7T —
* 3 e o, B
Inc: 5.4 F7
P i .
' Coring Tata e
P : b i
Depth Time Pull Down —]
A Zlapsed | Pressure e
L < G:0C 200 psi
' - 8:00 200 psi e
! - I— e
N 2 25:00 | 200 psi | -
R & mnend
H i
i J—
 S— 4 45:00 200 psi —
 — £ 21:00 250 psi ]
I g 26:00 330 psi
| p— hRE 1:10 250 psi -
P 3 Samples Cut From -
Rock Core Bezwsen
52~33.5 ¥T. For
S Unconfined Compression p—
ST - o e e
LEeSTLNG R

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 220  Date Started: _3/11/86  Date Completed: __3/11/25
Location: See Site Plan
140%# Hammer, 3.25" I.D. Auger, 7 0O.D. zuger, 30" Drop . .
ELEVATIONS WATER LEVELS o
Ground Surface: 726.0" While Drilling: 20.0'
End of Boring: 665.8' Pricr to Core: 23.8", After Core: 16.3'
After 24 Hours: 9.8

VZ/A =sheiby Tbe RSNN = NX Rock Core  SS= Spiit Spoon ST= Shelby Tube, D8 = Diamond Sit

) L S le
Soil Desc SamplgSampleg
scription Depth | Elev P50 Type Q| & | Me Kd
e Zrown FILL with Gravel N
S Brick and Cinders -
5—j721.0
- Slag in Sample #1 — ’ 1 ss | 5.8,
—— e 11,15
1091 10— 716.0 5 4
—— e 2 ss SN
— Coal CINDERS — 3.5
711.0
Slag in Sample #3 15— 721 3 ss 283,20
A - 15,8
— Petroleum Odor in Sample #4 2 @:.. 706.0 3
— 21, — 4 | ss ;*Q 128] - | ..
f Soft Gre k Si _ g -
: I y/Black Silty CLAY —
A — // ST
o o105 = 1,0 "
L Shelby Tube #2:5-1, CUTTTOROL S s |,y |10 f0.50 28,7 feas pet
o 22.0-24.0, 2.0 Recovery — ‘
30—1s696.0 11.7 -
— — 5 ss N 0.75 | 0.50(28.7 |93.6 pci
S — 5,11
25.0] 35—633
- - 35|89t 0 — ss | 2,3
Wet, Dense Fine/Medium Coarse — i g 7 15.0
- Brown SAND — -
40——1686.0 P
e e g8 58 10,24_
I - 25,32 LR
45—
— 46.5 — g Ss 19,10 10.7
T Dense Brown SANDY GRAVEL — £72.0 12,8 '
F —
: -

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 210 Date Started: _3/1:/96  Date Completed: _2/11/2¢

Location: See Sife Plan

140% Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop (Baker #1)
ELEVATIONS WATER LEVELS

) . White Drilling: 20.0'
d Surface: 726.0
! Groun © ° Prior to Coring: 23.8, After Coring: 16.3

End of Boring: 665.8
ne e ring: 665 After 24 Hours 11.1°

?Z:ZZ = Shelby Tube = NX Rock Core S8= Spilt Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sampiesjgggfe N | Qu o | Mc de

Ss 50/0.2

Grey CLAYSTONE — 50.2 -
Hard Grey SHALE, Broken ]
RQD = 0.0 5

57.2

[$2%
(23
(92
£X3

(1 sample taken for testing)! 60.21 60

End of Boring @ 80.2 FT.

RQD = 0.10

E Sl Red/Grey CLAYSTONE, Hard

Coring Data

:
3
oo oo

Begin Core: 50.2 #
End Core: B0.2 ft

Depth Time Pul
Fo— Pressure
I 0 0:00 200 psi
e 2 14:00 200 psi
{‘ o 4 22:00 200 psi
g p— £ 19:00 200 psi
N 8 43:00 | 200 psi
—— Y] 34:00 200 psi

CoL

PAGE 2 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Location: See Location Plan

Boring: 211 Date Started: 11/2/35  Date Completed: _11/3/95

140% Hammer, 3.25" I.D. Auger, 7 0.D. Auger, 30"

ELEVATIONS
Ground Surface: 727.1
End of Boring: 677.9

Drop

WATER LEVELS
While Drilling: 20.0'
At Completion: 28.2'
After 48 Hours Caved in @ 4.0 ft

* Indicates pH, Chloride, Sulfate Sample Collected

Soil Description Depth | Elev Sa@pieSTgmpIe N @ | o | Mc | Oy
ype
b Brown Silty Clay w/ Gravel —
S— (topsoil) s
Black Clay w/ Cinders FILL I
— ————— 55— 7] e | 4.8,
Blacn Cinders w/ Kiln Bricks ] - 55 11 &
& Red Bricks -
— 10— 717.2
r - — 2 s 8.9,
| — e 10,10
{ N /2" Fine Brown SAND @ 15 —
4" Black Cinders B T— 6 5
— - - e S 6,5,
L Grey Silt w/ Shale Fragements e 3 = 4,4
— o ‘ 20— 707.1 5 5
e No Sample #4 Retrieved o] 4 ss Lol
S - 2.2
{ s . N « 25 Jo— w I, oo 2(2,
: Black/Grey Clayey SILT - - £ 7
t b PETROLEUM ODOR ] '
30— s357.1 9,12
— B — *£ 88 23,16
L Very Dense Brown Sandy Gravel — 23,16
33——: - - 3z,
b Med. Dense Med. Coarse _— ! =2 6.6
- Brown Sand, Some Gravel —
S 40— 287 1
_— —t T ey 35 g7,
- _— £.8
45—
A — g cg | 26.38
L. Brown Sandstone & Gravel ] 37.50¢5
Haro Grey S:.- 50 — sg 150/7.2FT

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37223.PD.07

Boring: 212 Date Started: _£/238/°25  Date Completed: _6/29/95

Location: See Site Plan

140% Hammer, 3.25" I1.D. Auger, 7% 0.D. aAuger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.4 While Drilling:  13.0

End of Boring: 678.4 At Completion: 19.5
After 24 Hours 9.5

* Indicates pH, Chloride, Sulfate Sample Collected

Soil Description Depth | Elev |Sa&mpigSamplg Cu
P P No | Type @
-, Brown Silty Clay w/ Gravel —f
Coal Cinders & Slag FILL — p -
= 5 - 1 55 50/6"
; - i
E ro— - -
B g o
- “ 4 01 3 -
e Brown Clayey Silty FTLIL 10 7i7.4 =2 oS >
! w/ Kiln Bricks -
— ) . — 3 =g 475
. Coal Cinders & Gravel FILLI 1 5w rhe”
— . - 5 -
~ 4 58 1,12
———  Loose Fine Grey Silzy SAND 2 0= 707.¢
Soft Grey SILT w/ Traces o5 ] 5 S8 12,2,2 57 g
— of Sand B
S— Shelby Tube #Z12-1,23'-27: —
s—— Recoverv = 2 0 .
— Brown Silev Clavey SAND w/Gravel i £ | zg 5,6,8
30— ¢97.4
= Dense Brown SANDY GRAVEL —
A — - oo 7.8,
I 35 - i3
P 4,6,
& oQ “
40 687.4 - =7
Dense Med. Coarse Brown SAND -
- - - 8,26
Very Dense Med. Coarse 45 - ¢ ss -
Brown SAND w/ Gravel o
Hard Grey - 50 — i S8 5C/3

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN

Boring: 213 Date Started: _£/29/85

Location: See Site Plan

Proj No: MAW37229.PD.07

Date Completed: __6/29/95

140% Hammer, 3.25" I.D. auger, 7" 0.D.

ELEVATIONS
Ground Surface: 726.6
End of Boring: 677.1

Auger, 20" Drop

WATER LEVELS
While Drilling:
At Completion:

After 24 Hours CAVED IN @ 8.0

H, Chloride, Sulfate Sample

Soil Description Depth | Eley [SampigSamplg Q Mc
No Type
e Brown Silty CLAY w/ CGravel e
— Traces of Red Brick (FILL) i
5 ——t 1 S5 11,8,
Coal Cinders w/ Traces 14
o of Kiln Bricks e
SE— - [ . — - s 2 e
Crushed Red Brick in Sample 10 7166 < ss 5,5,6
S— _ I . - 3 -
Brown Sandy FILL with 15 S5 4,2,1
— Traces of Red Brick & Wood —
Coal Cinder FILL 20: 06 6 4= 1 sg 4,5,9
Very Soit RBlack/Grey 55 ] 5% Ny 2.2.2 .25 1 25.9
\,_..,Lyf-‘\/' SILT —
S Shelby Tube #213-1, 25'-27¢ _—
— NO RECOVERY s
T ) ‘ P © 88 1001
r——— Jery Locse —o Loose Fine 30 696 T
- to Med. Coarse CGrey SAND e
- 35 ] 7 ss 3,3,3
" Locse Brown Sandy Gravel h—
______/-——-—__\ . p——
e JENSe Grey SAND with CGravel — = P
- S 18,47
- _ - 4@_‘_‘ 6;}& = SD -y ;
Very Dense fine —o med. I 29
_ cocarse red/brown SAND o
— w/ Gravel —
o - - —~ oo G e [*IEE !
Dense Med. Coarse Rrown 45 z 55 €. Le
S— Si1loy SAND w/ Gravel — -
Crey SHALED 50 — i =5 s0/1r

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 214 Date Started: _£:/22/35  Date Completed: _6/30/25

Location: See Site Plan

140# Hammer, 3.25" 1I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.0 While Drilling:  13.0

End of Boring: 679.5 At Completion: 28.0
After 24 Hours Unavailable

* Indicates pH, Chloride, Sulfare Sample Collected

Soil Description Depth | Elev Sa@pfeﬁS}gyrggt& N Qu @ | Mc
Brown Silty Clay w/ Gravel -
& Organics ]
Black Cinder FILL w/ - 1 ss |36
b gravel & Traces of Red RBrick — 18
Brown Clavey FILL w/ 10— 717 0 < ss 3,2,2 17.5
e gravel & traces of Red —
S Brick ——
®
Grey Sandy FILL w/ Gravel, 15 “ 3 S5 5,6,6
. N Red Brick & Coal Cinders —
F— 7 4* | S8 3,3,5 0.95 5
20— 707.0 Sre 0.25125.9
25 5 zs 5,6,9
f S— P .- —
. Med. Dense RBrown Silty SAND
! with Gravel ]
7 & | 38 5,11
30— 697.0C o2
L Very Dense Brown Sandy Gravel o
= 7 S8 8,11,
S— 33“""“' “
Large Size Gravel in Sampler ] 8 88 £,7,5
. FTEET 40— 6870 B
— — S+ | g £,7,8
Dense Med. Coarse Brown 4 5 =
— SAND w/ Med. Zize Pebbles e
Hard Grey 3SILT - e
— ? 50 — ) 85 | 2vie

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 215 Date Started: £/28/25  Date Completed: _£/28/95

Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.3 While Drilling: 13.0

End of Boring: 677.8 At Completion: 19.0
After 24 Hours 9.5

* Indicates pH, Chloride, Sulfate Sample Collected

; o SamplgSampig
Soil Description Depth Elev D Type N Qu o Mc

—, 3rown Silty Clay w/ CGravel —
—  Coal Cinder & Slag FILL == 1016
— - 1 ss (40,16,
5 — 25
- Brown Sandy FILL w/ Gravel i Z o 5 3
P 10— 717.3 SS12.23
Sa— Coal Cinders -
; _— —t
pro— 3w e . .
I— 1 5 et = 11,22
—=  Loose Fine Grey Silty SAND b
— P 4 |88 2,22
) 20— 707.3 G2
. == Soft Brown Sandy SILT
£ . - s 5 “ = o= -~ -~ : p—
i Shelby Tube $#215-1, 20'-22°
Recovery = 2.0 . -
> <o -
) 25 z =S 12,2,310.45 1 0.50 | 2%
! — e
. T _—
~ Medium Dense Zrown Silty SAND 30 B U £* | =5 4,5,5
e Tan Clayey SILT in Dottom —_— T
e 5 E O e Gy mon o—
— Dense to Very Dense Grey/Brown =

T \SED w/ Gravel 7 ss |i¢,1%
35 IhD ; s

Very Dense Brown Sandy Gravel
s jod
Ny - . = 28 5 =
b—DENSE Tine Coarse Brown/Tan | 40— g7 2 - 5,22,
= Mottled Sand w/ Gravel = 5
Dense Fine o Med. Coarse 45 < cs FEEE
o~ 5 s et T
- Grey Sand w/ Pebbles —_ in
- Dense Brown Sand w/ Grave.
™ 13,16
— TN i 50 — -c | 35 |sp/5¢

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN

Pr

oj No:

Boring: 216 Date Started: _3/12/36  Date Completed: __z2/1279¢
Location: See Site Plan

140% Hammer, 3.25" I.D. Auger,

ELEVATIONS

Ground Surface: 725.6°
End of Boring: 665.6'

V774 = shelby Tube

ASNSNYN = NX Rock Core

7 0.D. Auger, 30" Drop

WATER LEVELS

While Drilling: 20.0'
Prior to Core: 26.4' After Core: 12.8'
After 24 Hours: N/A

{(Baker #4)

S5= Split Spoon ST= Shelby Tube, DB = Diamond Bit

i
13
i
H
£

. . SamplgSampls
Soil Description Depth Elev No | Type N Q| @ | Mc Kd
— % 4" Concrete -
__ Black Cinder FILL with Slag -
5—720.5
- — 1 ss | 3.5
_— — 5.4
ez
— 1 0——: 15.6 5 s |47
- —_ 9,4
[ 15| 710.6— ss |1.3
— _ 7.4
1 S Shelby Tube #218-1, -
T 22.0-24.0, 2.0' Recover “dane ¢
L = Y 20—]705.6 71 | o1
22.0 - 58 O 1+t
| Soft Grey/Black Sy GLAY - -
Jrace Sand, Very Soft To Soft o4 g —_— /// ST
PR, 7 £ =
- Very Fine Grey Silty SAND, 25| 700.6] 5 |ss g1, 30.8
— Trace Silt —
30.4 30—/|695.6 5 8
— Dense Brown SAND & GRAVEL . 6 SS lg'1o 13.6
35-——|690.6 o
— — 7 ss |13.18 9.8
- —_ 23,32 .
. 40——l685.6 ss e -
— - 8 > oi8.19 12.2
45— e
Lo e o} S 11,23
— 480 — &70.58 11,12 9.0
- Grey SHALE -

PAGE 1 of 2




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 215  Date Started: _3/12/2¢  Date Completed: _3/12/0¢

Location: See Site Plan
140% Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 20" Drop (Baker £4)

WATER LEVELS
While Drilling: 20.0'
Prior to Coring: 26.4, After Coring: 12.8
After 24 Hours N/A

V773 = sheiby Tube ANSNN =NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

ELEVATIONS
Ground Surface; 725.6°
End of Boring: 665.6°

Soil Description Depth | Elev Samptesﬁ_a;gzte N |Qu | & | Mc Kd

S8 50/0.

-

Red/Grey CLAYSTONE 10
Med. Hard, Broken

{3 sampies taken for Compression

Testing)

ROD = 0.23

///5

L

| 8001 60

I

T

(823
M
ul
o

Grey LIMESTONE, Vary Broken
End of Boring @ 80.0 FT.

Coring Data

.
:
Coe b o

Depth Time Pull
Sressure
0-2 1B:GD 200 psi
2~4 4%2:00 200 osi
i-5 13:00 200 psi 4
£~3 24:00 300 psi
8-10 16:00 200 psi

Rock Core Recovery = 7.8

TS

PAGE 2 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 217_ Date Started: 21/3/85  Date Completed: _11/3/22

Location: See Site Plan

140% Hammer, 3.25% I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 726.7 While Drilling: Dry
End of Boring:  720.9 At Completion: Dry

After 24 Hours N/A
Soil Description Depth | Elev Sar\rgpﬁes_?yrggie N Qi )

e Brown Silty CLAY w/ Gravel
~

Coal Cinders & Slag FILL

|1

5 701D 11
- - - Ld s 1 g
Augur Refusal € 5.5 - S8 s/ 28c
BORING TERMINATED & 5.8ic 10

Red Bricks in Sample #1
Augur Believed to have
encountered old foundation | 4§

20

oo oo g

25

30

HIHHIHHIHH‘HHiHH‘HH 111

oo oo e

HII’H

L1

50

ALCOSAN - EPM TEAM
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RECORD OF SUBSURFACE EXPLORATION

ect: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

nt: ALCOSAN Proj No: MAW37229.PD.07

Boring: 218 Date Started: £/29/22 Date Completed: 5/28:/95

Location: _=&£ Site Plan
3

140% Hammer, 3.25" 1.D. Auger, e 0.D. Auger, 20" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 726.7 While Drilling:  Dry
End of Boring: 721.2 At Completion: Dry

After 24 Hours N/A

; fn k] o SampldSampl
Soil Description Depth bie\i_j o | Type N i Qu p Mc

Ty

 Brown silty CLAY w/ Gravel

coal Cinders & slag FILL
5 .
deoe e
Auguy refusal @ 5.5°
10
15
20

]

_

_

]
721.2

25

30

35

40
| 45 !
= EREEE

1

-
n
[92]
(3}

]
-
o

(¥

o ———————

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 212 Date Started: _3/11/86  Date Completed: _3/12/56
Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop DR 4
ELEVATIONS WATER LEVELS ( #1)
Ground Surface: 726.6' While Drilling: 17.2'

Prior to Core: 26.3", After Core: 5.7
After 24 Hours: 15.9'

V774 =sSheiby Tube KNS =NX Rock Core  SS= Spiit Spoon S$T= Shelby Tube, DB = Diamond Bit

'End of Boring: 665.6'

‘ o = SamplgSamplg
Soil Description Depth Elev No Type CQu o Mc bfd
-~ Brown Clayey FILL - 1 2.1.2
Black/Brown FILL w/ -
§ Cinders and Slag 5 721 .58
Lok — 2 ss | 3.7.8
o 10— 716.6 — 715
( — - — % e
2116
- Vo= 7216 ss |8,4,3
— - ~0&
S— Coal Cinders 20 i 708.5 5 S8 1.2,2
= e
S— Coal Cinders, some gravel 25 e joL.8 & sSs 2.1,2
30.5{ 30—|596.6
— — 7 ss 6.,3,6 32.5
A— Very Fine Grey Silty SAND —
. b —
35.0) 35—691.56
. e 8 ss | 2.15, 12.1
i - Wet, Med. Dense Brown - 10
S SAND & GRAVEL -
40.0) 40—|586.5
— —_ 9 S5 | 12,20] 83
— Moist, Dense Brown B 8
: SAND & GRAVEL —
2500 45—|551.5
P— Wet, Med, Dense Brown SAND — 10 58 17,11, 12 5
— w/ Trace of Gravel - 15 °

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 219  Date Started: _3/:1/396 _ Date Completed: __3/12/5¢
Location: See Site Plan

140#% Hammer, 3.25" I.D. Auger, 7% C.D. Auger, 30" Drop (HOR #1)
ELEVATIONS WATER LEVELS

While Drilling: 17.2'
Prior to Coring: 26.3, After Coring: 57
After 24 Hours 15.9'

VZ74 =shelby Tube RNSN =NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Ground Surface: 726.68'
End of Boring: 665.6'

O
o
[ 23]
(o)

End of Boring @ 51.0 FT.

Soil Description Depth | Elev Sa{@pie S}g}ggse N T u (o) Me B,d

— Grey Silty CLAYSTONE Dense.Dry  ]50:5 — ] S5 [20.50
_____  Grey/Red Siity CLAYSTONE. Gort 1°1:0
= Extremely Broken £3 = -

Med. Hard to Hard Grey Silty 55 s

SHALE, Moderately Broken ]
— RQD=0.67 et
e (2 Samples Taken for Compression P

Testing) 51.0 5u-—:—: N

£ Coring Data
L , ]
Time Pull Dowr
. Pressure  Recovery -
l 51-53.5 2:00 | 500 psi 1.8
{ 53.5-58.5 110:00| 500 psi 5.0
| [— -
€ L .58.5-81.0 |g:00 500 psi 2.5

Rock Core Recovery = 8.8 #

I ninnmnn

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 220 Date Started: 11/2/95 Date Completed: 11/2/85

Location: See Site Plan

1404 Hammer, 3.25% I.D. Auger, 7° 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 727 .4 While Drilling:
End of Boring: 7234 At Completion:
After _ Hours ___
Soil Description Depth | Elev ng\gp‘esﬁfggfe NI Y

Srown Silty Clay w/ Gravel
. & Orcanics (Topsoil}

ey

Black Cinder =177,

A

Augur Encountered Concrete
4.0 Feer, Boring Aborted

|11

6y

]
B
i
1}
i

o oo b b e oo b g

HH‘HH!HH‘HH(HH[IH!}HII‘HHW

ALCOSAN - EPM TEAM



RECORD OF SUBSURFACE EXPLORATION

ect: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

A ALCOSAN Proj No: MAWZ%??.QQPD.O?
Boring: 22 Date Started: 1273795 Date Completed: 11/3/95
Location: _Se& ocation Plan
1404 Hammer, 3.5 I1.D. Auger. 7 O.D. Buger, 30" Droo

WATER LEV ELS

ELEVATIONS
Ground Surface: 726.4
End of Boring: 675.4

White Drilling: 21.0'
At Completion: 18.2'
After 48 Hours: 15.9'

* Tndicates DH, Chlorice, sulfate Sample collected

Soil Description

~ § 1 { x|
Type N Qui o | Mc

Toosoll

Dk. Brown silzy Clavey vILL i
w/ Gravel R
5— . 2,3
i i SS 5,5

Sil 6 S - 40.8

T e o2ndy Shedc

Tioe Grey SAND

- e -
GCrey Sandstone Tragments
w/ CGravel




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 222 Date Started: .£/23/85  Date Completed: __6/23/95

[ ocation: See Site Plan
140#% Hammer, 3.25° I.D. Auger, 7" 0.D. Auger, 30

ELEVATIONS WATER LEVELS

Ground Surface: 726.8 While Drilling: 18.0

End of Boring: 674.8 At Completion: 16.5
After 24 Hours 16.0

* Indicates pH, Chloride, Sulfate Sample Collected

Soil Description Depth | Elev [S@mplgSamplg Qu
p p No | Type @
— Brown Silty Clay w/Gravel e
. NOTE: Augur encountered _—
—  concrete at 3.0° — 1 85 1116
. - . - e -y I3
#1- No Sample Retrieved 5 3
= Brown Sandy FILL with I 2 sg 59
. o i 10— 716.8 crErs
g gravel and Coal Cinders ]
i _— —
——— s rE
. - SS 1
. e Coal Cinder FILL 15— te2.4
— . 4 58 1,22
I — 2 Ot 706.8
Grey ClLayey SILT 25 s 55 11,1,3 0.50 | 31
g aa— Fine Grey Clayey SAND —
¢ e &7 Clavey SILT Seam & 28.5° p—
oo g (34 oo -
S— 30— €96.8 R A
S p— <l
35 / ss 3,2,4
 SHELRBRY TURZ £222-1, 40 -42 -
Recovery = 2.0 -
— Brown SANDY GRAVIL == 5 ey ¢
40— 586.8 = |40
. Grey Clayey SILT 1
rine Grey SaND - D
— . o o RN A
Dense SANDY GRAVEL 45— 27
- t:,15
50 — 10 | 0SS oo

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 222 Date Started: .£/22/95  Date Completed: _6/23/95

Location: See Site Plan

1404 Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 726.8 While Drilling: 18.0
End of Boring: 674.8 At Completion: 16.5
After 24 Hours 16.0
Soil Description Depth | Elev Sa&ngeSTgiyrggie N Qu @ | Mc 8y
- §74.8 22— ss | 22,
" Hard Grey/Brown SILT 5075
55
60

T I TN TR AR R R AR TR AT TN

HH’HHIHH{HHIHH!HHIHH!HH HH}

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCQSAN Proj No: MAW37229.PD.07

Boring: _223 Date Startzd: _5/22/95  Date Completed: __8/22/95
Location: _See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 20" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 726.7 While Drilling: 18.0

End of Boring: 675.7 At Completion: 16.0
After 24 Hours 16.5

* Tndicares oH, Cnloride, Sulfate Sample Colleccted

. o amplgSampla
Soil Description Depth Elev |58 N QL
ption P No | Type @
—— Brown Silty Clay w/Gravel —
~—— Black Clayey FILL w/ Coal - -
Cinders & Gravel 5 — - ESs 56/0¢
=  Green Slag encountered @ 3.5° —
— (Sample #1} —
L Augur encountered concrete et 2 « -
e 4.0-5.0 ft 10— 725.7 S 14,45
Large fragments of slag -
. returned to suriace by augur
Coal Cinder & Gravel FILL 15— z 88 13.3.2
=  Grey/Black Clayey FILL w/ 50 B & 58 3,4,
. coal cinders & Gravel I A 13
E = DPleces of Rubber in Sampler 7
25— > | 88 13,2.3
I Coal Cinger FILL o
; - —
Rlack/Grey Clayey SILT w/ 30 - T ] ss 2,2,3
. . o -— ng D Cg’:} i
— rraces of Fine Sand ]
b SHELRY TUBE #222-1, 30'-32° -
e Grey SAND & GRAVEL —
- - Z ] - g8 |3,4.4 0.25
e &% Clayey SILT Seam - 7 35 e ' Ve
- 3" Wood @ 15 - TA -
Fine Grev Sand w/ Wood Fibers | 40 czs Tped S 8,11,
T . IS R 4
Tine to med. Coarse Crey SAND
] 1 ss |22.,35
— o 45 S
Dense SANDY GRAVEL - =
— - 50,30
. LU WY
50 -c | ss |23

o
os

iJ1

a2

o

.
W

15

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

sct: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Proj No: MAW3R7228.PD.07

. es22/95  Date Completed: _5/23/25

{ocation: _=2&8

S1
140% Hammer. 3.25% 1.D. auger, 77 o.D. huger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 726.8 While Drilling: 18.0
End of Boring: 674.8 At Completion: 16.0

After 24 Hours 16.5

Mc

7 o o Samplé Samt 7 . '
| geil Description m o Type | N Cu Cp

Hard Grey/ red SILT

55

ALCOSAN - EPM TEAM

T



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQOSAN Proj No:

Boring: 224 Date Started: _3/14/96  Date Completed: __3/14/86
Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop DR
ELEVATIONS WATER LEVELS \noR #2)
Ground Surface: 726.9' While Drilling: 20.0'
End of Boring: 662.8 Prior to Core: 21.2', After Core: 15.7"

After 24 Hours: 16.0'
V774 =sheby Tube KNNN = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

i rinti ¢ . Samplg Sampld
Soil Description Depth Elev No | Type N Cu 09 Mc K-d
Brown Silty Clavey FILL S
Kwi:h Gravel 1.0 —
— Coal Cinders and Grave! FILL 5 0 o
2.8 5 —721.9
- — 1 ss | 3.4
S— — 4.3
10— 715.9 -
— — 2 ss s
s Coal Cinders, FILL, Loose, Moist — 1.2
- 13.0 N
15 — 711.8 = - 1.1
- Coal Cinders, FILL, Loose, Wet o 1,1
! - e
H S— -~ rr—
L. — 20— 706.2 p i 3.3
— Ss -
S— — 3,4
f A J——
g e 25.0 —
‘ 25— 701.9 — 11
- Green/Grey Fine Silty SAND, Waet - > S8 o4 28.1
- — 6 1,1
30—is986.9 SS 124 28.1
— Traces of Wood and Coal am_ o
_— in Samples 5,8,7 SO 6.3 - ss 11,5
S — : 5,4 28.1
_— - —
2001 40—1Is86.9 s |7 s
___ Grey SAND and SILT.w/ Gravel 42 5 - 8 :12 14.8
I 45—1s81.9
~+ded. Dense Brown/Grey SANDY GRAVEL e a s8s 18,27 v
i
- 38,48

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 224 Date Started: _3/14/25  Date Completed: __3/24/96

Location: See Site Plan

140% Hammer, 3.25% I.D. Auger, 7" 0.D. Zuger, 30" Drop (HDR #2)

ELEVATIONS WATER LEVELS

Ground Surface: 726.9' Wﬁile Drgémgz .5-’{;02' Ater Cora 15 7
End of Boring: 662.8° Prior to Coring: 21.2, After Coring: 15,

After 24 Hours 16.0'
m = Shelby Tube = NX Rock Core S8= Spiit Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev S;‘a\rgpie S?yr;gée N Qi | & | Mc Kd
Grev Silty SHALE 5.7 = 10 55 27,42,
=, Grey CLAYSTONE,Extzemeiy Broken 521 - \ 50/7.1
Grey SHALE, Broken, Hard 55 -
" Wobble of Cutting Bit is Believed o
.- to have Broken Rock Samples
: 0B
Estimated RQD = 0.50 60
2 Sampies sent {or Compression SE5 .5
f Testing
i
£ 64.1
End of Boring @ 64.1 FT, 65
. Coring Data

Depth |[Time Pull Down
(min)| Pressure

0~2 13 200 psi
{ 2-4 8 200 psi
H
!

&-8 14 200 psi

8-10 10 200 psi

21 22 300 psi

Begin Rock Core at 52.1 #t
End Rock Core at 84.1 #

T N I e e I I e

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 225 Date Started: 11/31/95  Date Completed: _11/3/25

{ ocation: _See Location Plan

e

140% Hammer, 3.25" I.D. ruger, 7% 0.D. ruger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.3 While Drilling:  10.0°

End of Boring:  679.0 At Completion: 27.7'
After 48 Hours: 9.0

* Tadicates pH, crnloride, Sulfate Sample Collected

Me Xd

24.8

20.6

Soil Description Depth | Elev samplgSample N Qu
P P No | Type @
Brown Silty CLAY w/ Gravel 7
T Coal Cinder FILL w/ 5 -
roso——— o L s % - -
o ¥iln Rricks & Slag . 1 a5 8,26
. 50/.4f £c
No Sample #2 Retrieved 10— 717.3 39
- - 2 ss L
o ek 2.2
— (5
— — o «3 <s 4,3,
__ Soft Brown Silty CLAY, Wet o 4,4
7 — - e 20— 70737, 4.5,
! Brown/Grey Mottled 51.1TY -~ 55 5 10 | 3.00 1.75
i CLEY w/ Wood Fibers ] 2.25
‘ — L. 25— e | 3.6
. -  Some Gravel in Clay at — 3 ss ~ 2" 1183 1175
. o Y e e & . b & o— T, 2 :
. Rocrom of Samplie w2
~ 30— 657. 51
Srown Clavey SAND — =& S5 ?"‘4""
— _— 14,20
S—— Dense Brown Sandy Gravel I
— 35 e - . 7,12,
— ol == 9,11
— 40— 687.3 -
o —t 8 ss e
. e 4,5
— _
—— 45— S, 8,
Tine <o Med. Coarse Zrwn. Sand — 9 55 11,1l
l—  Grey Siltstone 50 - W 33 150/0.3%¢

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

STIGATION PROGRAM

No: MAW37229 PD.O7
5727 7/85

oject: ALCOSAR GEOTECHNICAL | INVE

ent: ALCOSAN Proj
Boring: 225 7 Date Completed:

Date Started: _6/27.25
L ocation: See Site Plan
140#% Hammer, Jo5e 1.D. Auger, o.D. Auger, v Drop
ELEVATI ONS WATER LEVELS
Ground Surface: 727. 2 While Dril Y g' 18.0
End of Boring 679.2 At Completion: 25. 5
After 24 Hsurs 9.0

x Indicates PH, chloride, sulfate Sample Collected
Qu CpEMC 7{

| Description Dept Elev Sa{@p& bTampi
ype
Srown Sility CLAY w/Gravel ’
Traces Of Red Brick
. T
Grey Clayey Silty FILL i ss | 7.9 aE A
. - PoR— - - 5 S 44 -t e
w/Gravelr « rvaces of Coal e
Cinders
519 26,15, o
g-n/Black C1 ay@w FILL * 15 15.C
w/Gravel, C —sned Red
Brick, K*lr Q”lCFS &
Ccoal Cinders F it 2,9, 7.9
Grey Slag w/ Gravel s =07 = 6.7.7
5 ¢ 7,70 1.50 >0 125.3

e /i 2
& w/ &2

Brown SilTy S&n

Dense Brown Clavey
sandy GRAVE

({

Al

j8i]

<

]

@
w
<
[¢2)

Zrown Silty CLA 55
Shelby Tube #226-1,25‘—27‘
rRecove = 2.0

S o

19
1]

1]
1981

pense Brown Sax &y GRAVEL

19
£

{0y
0N

i
]
9
i
]
b
)
N
(l)
sy}
(-

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229 PD.07

Boring: _227_ Date Started: _£/28/2>  Date Completed: _6/28/35
Location: _See Site Plan

140% Hammer, 3.25% I.D. Auger, 7" O.D. Auger 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 726.7 While Drilling: 13.0
End of Boring: 678.7 At Completion: 24.5

After 24 Hours 8.0

* Tndicates pH, Chloride, Sulfate Sample Collected

Soil Description Depth | Elev Singpieswgyrggie N Qu @ | Mc
. Brown Silty Clay w/ gravel e
2" Concrete Mortar @ 4° ]
e Black SIlty Clayey FILL - 1 cg 127,23,
feee 3/ Gravel, Traces of Red 5 18
- Brick & Coal Cinders -
T Jo— * . -
I 10— 716.7—=— 5| .28 15
. S o . 27 =
— srey Black Silty FILL 15 3 ss 17,5.5 15
. I w/ Gravel s
— Stiff to Very Stiff Brown i 4* ss 7 ne |~
e ) Ayey SILT 20 706.7 4;\”‘ 2.85 1 3.25120.
- e ey . — 10
i " Shelby Tube #227-1, 20'-22° e
L — Recovery = 2.0° _—
T 25 7 5 55 5,7, 2.64 12.25120.8
? S 10
‘ - ]
o— ] : 6 | ss g 5 2
30 696 .7 .8, 10.75 1 1.0 20
— Firm Brown Sandy SILT — 10
 w/ Gravel ]
anmennd cnsrocasint -y o L T
Dense Brown Sandy GRAVEL G T— 7 ss l‘fé*z’
o Very Dense Brown SAND w/ - 8 sg 18,31,
:‘““\Gravel and Sandstone 40““"‘___ £86.7 27
T Grey Sandstone in Bottom ]
s\ of sampler for %8 i
- S | s [3,4,5
wed. Dense Grey Sand & Gravel 4 5 o
— Med. Dense Brown SAND -
" Hard Grey S5ILT 50 — 10 S8 5072
e ALCOSAN - EPM TEAM

i



RECORD OF SUBSURFACE EXPLORATION

Sroject: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQOSAN Proj No:
Boring: 228  Date Started: _3/12/96 Date Completed: __3/13/95
Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" O.D. Auger, 30 Drop Baker #2)
ELEVATIONS WATER LEVELS
Ground Surface: 725.3' While Drilling: 16.5'
End of Boring: 663.3' Prior to Core: 18.6', After Core: 16.1'

After 24 Hours: Caved in and Dry 12.9
V/ 74 = Shelby Tube _ NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

. o SamplgSamplg
Soil Description Depth | Elev Nop Typg N Qu | o | Mc Xd
=\ Brown Silty Clayey FILL, Moist g g — = 2,510
— Black Cinders, Trace Slag & Coal, 5 - 7203
e FILL, Loose, Damp — 2 ss 186,6,5
R 1 0—7, 715.3
= — 3 o (1102
- = ..._.._“ -
S 16.50 1§ — 710.3 2 s 435
- Black Cinders, FILL, Locse, Wet J_—
A —_
JEOUUNIIN Shy o 1=t
{; = 20 - 705.3 z e 2;2,,2
% S— PO
¢ 2 Bl 700.3
A— — & 55 2.2.3
3001 30—{695.3
Grey Silty Clay. Soft, Damp  31.0 — 7 ss 11,2,32
 Brown/Grey SAND & GRAVEL, -
S DENSE, WET 35 o .
: Sl 590 .3
- 35—° 8 ss 117,44 o8
V - Wet, Med. Dense Brown - 15
: L SAND & GRAVEL 0 .
40.0 sl PP 585.3 :
— H0——885.3 = SS |4,4.4 17.8
— Brown/Grey Silty SAND, e
: Loose 1o Med. Dense , Wet :
45—1580.3
M_— — 10 | ss |7,7.6 17 8
— -
r _

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQOSAN Proj No:

Boring: 228  Date Started: _3/12/36  Date Completed: __3/13/36

Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30* Drop Bak 5

ELEVATIONS WATER LEVELS (Baker #2)

Ground Surface: 725.3' While Drilling: 16.5 ‘ . |
End of Boring: 663.3" Prior to Coring: 16.5', After Coring:16.1

After 24 Hours: Caved in and Dry 12.9

V772 = Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

i it SamplgSampls
Soii Description Depth Efev\ No Type N Qu Cn Mc ?}/{5
Dense Wet Grev/Brown SAND&GFRAVELEX 4 11 ) 18,18,
= Grey Silty CLAYSTONE ’ ] 50/.4
O Extremely Broken 53.1
Grey Silty SHALE, RQD = 0.71 5 5t

Grey Silty SHALE w/ Trace of
Limestone, RQD=0.44 60
§2.0

2%

End of Boring @ 62.0 FT.

Coring Data

mnnnm

Depth | Time Pull Down
{min} Pressure | Redovery -

82-57 16 500 psi 4.5
57-62 18 500 psi 5.0

2 Samples and 1 Spare Collected
tor Compression Testing,
Average Depth = 58 ft

T

e

T

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

Sroject: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No:

Boring: 228  Date Started: _3/12/36  Date Completed: __3/15/96

Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS (Baker #3)
Ground Surface: 729.4° While Drilling: 15.0'
End of Boring: 660.2' Prior to Core: 15.0°, After Core: 4.0’

After 24 Hours: N/A
V774 =sheby Tube ESNNN = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

: o SamplgSampig e
Soil Description Depth Elev No | Type N Cu 06} Mc Xd
. 4" Concrete R
- Black/Brown FILL w/ Cinders 5 “l7o4. 4
and Slag — 1 cg | 3.4
P o 424
10—/ 719.4 34
— — 2 ss 5
- J— 2,7
— 15.0 15___‘_‘: 214 4 - - 3.4
Coal Cinders, FILL, Loose, Wet : 5.5
e 20.0 —
- 20—|709.4
— Grey/Black Fine Silty SAND, Wet 1’ 4 | e 22 540
s Petroleurn Odor in Sample #4 & #5 -
25— 704. 4 3,4
= 3" Grey/Black Silty Clay Seam @ 28 - 0 ss K] 24.2
31.0] 30——|899.4 < [2817 10.5
- Dense, Wet, Brown Fragmented — 17,16
—  SANDSTONE and GRAVEL _
35.0] 35——|694.4 < |23
Brown SAND & GRAVEL, Wet, - 7 3 10.5
. - ..1,4
Loose - Slightly Compact —_—
40.0| 4 0——|589.4
4 — ° 8 ss s.7
Med. Dense, med. Coarse Brown — 9,12 13.0
SAND, Trace Gravel —
4 5—-1684.4 ~
L.arge Rock in End of Sampie Spoon - 9 sS 17,12 13.0
for Sample #9 — S5 16,23
49 .2 L 1 8]
DB 150/0

b
N~ Grey CLAYSTONE
Augur Refusal at 48.2 PAGE 1 of 2
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No: —
Boring: 228 Date Started: _3/12/36  Date Completed: __2/23/39

Location: See Site Plan
140# Hammer, 3.25" I.D. Auger, 7° ©.D. Auger, 30" Drop (Baker #2)

WATER LEVELS
White Drilling: 15.0°
Prior to Coring: 15.0', After Coring: 4.0'
After 24 Hours N/A .

V774 = Shelby Tube = NX Rock Core  SS= Split Spoon ST= Gselby Tube, DB = Diamond Bit

ELEVATIONS
Ground Surface: 729.4'
End of Boring: 660.2'

Soil Description Depth | Elev Sagpie S?mpie N Q| & | Me Brd
ype
= Soft Grey SHALE, Very Fragmented 7 \
Trace Clay, RQD = 0.0 — \
54.0 .
Red/Grey CLAYSTONE 55— 574.4 \
T Moderately-Extremely Broken -
I RQD = 0.14 — -
oo 0.5 Sample cut, 58.7-59.2 60— & ==
for Compression Testing 51.4 T 86s.4
rey/mrown CLAYSTONE -
Moderately-Extremely Broken 64 2 — \
Grey Silty SHALE, Hard B 5w 564 4
— Moderately Broken®, RQD =0.30 -
o “Many breaks due to wobble —_ \
of core bit 1 59.2 ~&60.2
= 70— %%

2 - 4" Samples of SHALE sent
for Compression Testing

End of Boring at 68.2 ft

Begin Rock Core at 43.2 ft

Conng Rata End Rock Core at 83.2

Depth |Time Pull Down

CORE RUNS
(min)| Pressure

48.2-58.1, Recovery = 4.0
. 56.1-59.2, Recovery = 3.0
) 16 | 200 psi 59.2-69.2, Recovery = 9.0

2
4 14 200 psi
-6 13 200 psi
8 15 200 psi
8-10 14 200 psi
10-12 1 18 200 psi
12-14 1 22 200 psi
14-16 1 15 200 psi
16-18 7 300 psi
8 300 psi

Total Recovery = 18.0

cort b oo o

PAGE 2 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:

Boring: 230 Date Started; _3/14/86  Date Completed: __3/14/96
Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop (Baker ¢5
ELEVATIONS WATER LEVELS #3)
Ground Surface: 727.0' While Drilling: 20.0'

Prior to Core: 19.3", After Core: 8.5'
After 24 Hours: N/A

VZZA = shelby Tube - NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

End of Boring: 667.6'

. L SamplgSample
Soil Description Depth | Elev No | Type N Q| & | Mc B/d
—\Brown Silty Clayey FILL Loose, Damp 10 T 1 2,713
~  Brown/Grey Silty Clayey FILL, e
: Cinders, Slag, Damp, Med. Dense 5 1732 .0 >
] — Black Cinders, Brick, Rock, Slag, FILL] - Ss |23.23
... Dense, Dry — 12
—=  Brown Silty Clayey FILL, Cinders —_ 3 88 o
" Loose, Damp -
—— m—t 712.0
,_,_,, 15— 712 4 ss |2.2.2
[ - 20.0 -
707.0 -
—  Brown Silty SAND, Loose, Wet 20 > 35 1.1.2
t — 23.5
— ss 4.4, 41 -- 0.50128.2195.6 pcf

02.

Brown/Grey Sandy Silty CLAY ST

Soft, Moist

N
HHTHH

- Shelby Tube 230-1 30——i8g7.0
— 25.0-27.0, Recovery=2.0 - ! SS {3,3,410.90| 0.50{25.4 956 pct
35—1692.0
: — 36.4 — 8 ss |8,7.6 <0.25
; - Brown Silty CLAY w/ Gravel —
R 40—1687.0
41.0 — g ss 11,12 19.9
- Wet, Med. Dense Brown - 14
— SAND & GRAVEL 45.0 —_
= - — 45—¢682.0
S Brown SAND Trace Gravel, - 10 53 8,7,9 14 4
= Med. Dense , Wet i - ‘
( 48.5 s ~ 11188 50/.4
Brwn/Grey/Red Siity CLAYSTONE - DR

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:

3/14/956

Boring: 230 Date Started: _3/14/55  Date Completed:

Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop Bak 4p
ELEVATIONS WATER LEVELS (Barer #2)

While Drilling: 20.0°
Prior to Coring: 19.3', After Coring: 8.5
After 24 Hours: N/A

S5= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Ground Surface: 727.0'
End of Boring: 667.6'

V/74 =sheby Tube KANSN =NX Rock Core

. ok = Samplg Sampid
Soil Description Depth Elev No | Type N Qu Cp Mc Kd
 Grey/Red/Brown Silty CLAYSTONE, — \
Extremely Broken -
RQD=0.17 5 5 DB
S 58.8 -
Grey Silty SHALE, Hard .
b Occasionally Broken, RQD = 020 59 4 .. DO
End of Boring @ 59.4 FT. 60 —
I 2 Sarmples of SHALE taken for ]
aa— Compression Testing R
! — Coring Data —
Time | Pull Down)] —
. {min) Pressure Recovery -——
i T
P 49.4~-54.4 ) 23 500 psi 4.3
: 54.4-35.41 18 | 500 psi | 5.0°

T A I N

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EFPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No;

Boring: 232 Date Started: _6/4/36 __ Date Completed: __6/4/36

Location: See Site Plan

140# Hammer, 3.25° I.D. Auger, 7" 0.D. Auger, 30* Drop

ELEVATIONS WATER LEVELS
Ground Surface: 728.0' While Drilling: 19.0°
End of Boring: 662.5' 0 hrs After Core: 15.0'

After 36 Hours: 11.7
VZZA = Shelby Tube = NX Rock Core ~ SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

: s SampldSampla
Soil Description Depth | Elev No | Type N Q| @ | M Kd
il | i i -
::\\%rown Silty Clay w/ Organics(topsoil) 1o = 1 ss 1, 4,
S — 37.50/.1
. Black Cinders, Slag, FILL —
s 5 e 723 .0 2 sg 4, 5,
- - 6.6
“— 6° Hard Slag 10.0 - 10.5f 10— 718.0] 3 | o5 [|12.21
s — 46,18
oo - 2,2
A 20—708.0] s ss |6,10
o - 4.4
230 -
2.2, .
Grey/Black Ciayey SILT, Firm - 6 SS 5 0.45] 1.0 {31.381.1PCH
, 5 \ 4
- Trace V. Fine Sand, Damp 2 — 703.0
—  Trace wood ML 280 . A ST Recovery = 1.5 ft
Grey/Biack V.Fine SAND Trace -
' — 2,2,
- Silt, Med. Dense, Moist 30 —|698.0 ’ Ss 36
_ SM .
3500 35—1693.0| g | ss s 23,
—  Brown SANDY GRAVEL, Very Dense. = ss  |F7018
—  Wet sp —
e 40.0 -
40 688.0 | 9 s [27.19
— e 27,13
- Med. Dense, Med. Coarse Brown SAND e
" some Gravel - 1 5
4 - 1. Sr« -y &y
— sw S——I681.0| 10 S
e — 11 8.
_‘ 4.7 e - 88 50/ 4
?&%ﬁ% \ Brown Siltstone, Weathered DB

Extremely Broken PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:

Boring: 232 Date Started: _£/4/86  Date Completed: __6/4/96

Location: See Site Plan
140# Hammer, 3.25" I1.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surfacs: 728.0' While Drilling: 190 |
End of Boring: 662.5' 0 hrs after Coring: 15.0

After 36 Hours: 11.7
V774 - Shelby Tube = NX Rock Core S88= 5plit Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sa{gpte S.t?;gg‘e N Ju | @ | Mc Kd
51.0 = \
- Grey/Red Clayey SILTSTONE, Soft to —
T Med.Hard, Moderately Broken, ] \
RQD = 0.71 55.5 55—s73.0 DB
T Grey CLAYSTONE, Med.Hard, - \
-  Moderately Broken, RQD = 0.58 60.5 - \
"/ Grey Clayey SILTSTONE, Soft, 60— 668.0 \
= Occ. Broken 61.8 —
_Grey SANDSTONE, Hard, Very Broken, -
—w/ Lime Nodules @ 61.8-62.3R0D = 0.0 64.2
655|165

2
\_ Grey SILTSTONE, Hard,
Occasionally Broken, RQD = 0.32

End of Boring @ 85.5 FT.

1 Sample of SILTSTONE
taken from 65' for Compression Testing

Coring Data

Depth | Recovery
50.0-3E.5 5.0
55.5-60.5 47
60.5-65.5 ‘o

I T i nm

I im

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 233 Date Started: _£/22/95  Date Completed: _£:22/95

Location: See Site Plan

140#% Hammer, 7.25%" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 728.0 While Drilling: 22.0

End of Boring: 677.0 At Completion: 24.0
After 24 Hours 17.0

* Tndicates pH, Chloride, Sulfate Samples collected
Soil Description Depth | Elev Sa&gpie%gyrgg!e N Qu @ | Mc
—  Brown Silty CLAY w/ Cravel e
Dense Black Clayey FILL o - ss lss 30 .
W/ Coal Cinders | Syp— o o —é} : 14.1
— Loose Coal Cinder FILL ] 2* 1'ss |2,2,2
- 10— 718.0
" {5 3 ss |1,2,4
S ] 4 ss 1,1,1
20— 708.0
Grey/Black Clayey SILT D5 °* 1 88 1,2,3 1.0 |3
¢ _— - - e e —
‘ (SHELRY TURE #233-1, 25+-27
¢ o Recovery = 2.0} —
— Grey Silty SAND — 5 | ss 3
I Y 4 30— 698.0 2,3.4
b 6" Soft Grey Clayey SILT Seam _—
b 234 0 - 345 =0 0 — z . 17 13
£34.0 34.5 oo=0.0 sg 117,30, 27 9
35— 47
Brown Sandy GRAVEL -
S p— 0%
I 40— s82.0 ss 1822
Med. Coarse Brown/Grey SAND | 4z ] ° ss | 7.6
e 15
— — i cn 14,14,
Zrown Sandy Gravel 50 — 95 o 10 SIS

ALCOSAN - EPM TEAM

R \5
L



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQOSAN

Proj No: MAW37229.PD .07

Boring: 233 Date Started: £/22/95 _ Date Completed: _5/22/95

Location: See Site plan

1404 Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop

ELEVATIONS
Ground Surface: 728.0
End of Boring:  677.0

WATER LEVELS
While Drilling: 22.0
At Completion: 24.0
After 24 Hours 17.0

SamplgSample
Elev P87 1 Hype ] N ey o

£

Soil Description Depth
Hard Grey SILT 7
55
60—

HH}HH’HH‘HH’HH{HH{HH!HH{HH;HI

I N I I

677.0 2l SS 48,

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEQOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 234 Date Started: _6/5/95 Date Completed: __5/5/96

Location: See Site Plan
140# Hammer, 3.23" I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 728.0" While Drilling: 16.7'
End of Boring: 662.7' Prior to Core: 16.7', After Core: 12.8'

After 48 Hours: 16.4
V774 = Shelby Tube = NX Rock Core  SS= Spiit Spoon ST= Shelby Tube, DB = Diamond Bit

; . = SamplgSample
Soil Description Depth | Elev |90 Type N Q| @ | Me B/d
::.\Bmwn Silty Clay w/ Organics(topsoil) e 1 ss 2, 11,
— 06 — 20,29
- Black Cinders, Slag, FiLL e
S— 5—1723.0f 2 ss 14, 15,
- - 16,18
- 6“ Brown Clay Seam @ 15 # 1 Q: 718.01 3 cg 47,71
Sunae o 58,35
e 15— 713.0] 4 ss 13,3,
— - 9,8
S 19.0 —_—
/5 m Grey/Brown Mottied Silty Clay —
W/ _Gravel & Cinders, WET 20.0] 20—|708.0| s ss 2.3 10.90|0.75|24.1110pcf
... Grey Cinders & Siag w/ Gravel, FILL - 3.8
b WET 24.0 - ss 5.4,
ey Clayey Sand SM 25 703.0f 6 6,4
——  Traces of Red Bricks & wood, WET - . s 3.3,
28.0 >
— 3,5
. Grey/Black V.Fine Sandy SILT, — 2 4
— Med. Dense, Wet 30 ——|698.0 | 8 S
— SM — ’
3500 35—633.0| g | ss |18,37
_ Brown SANDY GRAVEL, Very Dense, - 24,20
—  Wel, some sandstone fragments S
GP 405 40——{688.0 10 3s :Zl}é
- — 1
— Dense, Med. Coarse Brown SAND, Wet e
" Trace Coal Cinders -
- sw _—
4500 45" o1 ol 11 ss |5.1L,
—  Dense, Med. Coarse Reddish e 14,23
_— HBrown SAND — 190 i5 ’24
- SP-SM —_ | ss l|sor3

&
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RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 234 Date Started: _£/5/36 Date Completed: __5/5/9%

Location: See Site Plan
140% Hammer, 32.25" I.D. Auger, 7* 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 728.0' While Drilling: 16.7° .
End of Boring:  662.7' Prior to Coring: 16.7', After Coring: 12.8'
After 48 Hours: 16.4

VZ74 = Sheliby Tube = NX Rock Core  $S= Split Spoon ST= Shelby Tube, DB = Diamond Bit

: e SampigSample
Soil Description Depth | Elev No | Type N Qi | o Mec Kd
L.  Red/Grey CLAYSTONE, Weathered o5 o \\
—— Grey Siity SHALE. Med. Hard, Ext Brkn. 52'3 —
L Grey CLAYSTONE, Soft, Mod. Brkn. 55 a —
Ty, : 5 5——673.0
" Grey Silty SHALE, Med. Hard, Ext. Brkn. _— DB
——  Grey SANDSTONE, Med.Hard, Mod. Brkno6.1 —
o \RQD = 0.29 some lime nodules @ 57 57.7 71
Grey Silty SHALE, Med. Hard, Ext. Brkn, 60— 888.0 \
__ Grey Clayey SILTSTONE, Med. Hard, |°0'° 3 \
~——  Ext. Brkn., RQD=0.0 63.8 ]
! 65 —]
A — 65.3 ™
T \_ Grey SANDSTONE, Hard, —
s Mod. Broken, interbedded Ciay lajers =
— RQD = 0.10 —
B— End of Boring @ 65.3 FT. —
I Coring Data —
Depch % Recovery ]
— 50.3-55.3 E 3.6 =
£5.3-60.3 } 4.4 N
— 60.3-65.3 | 4.7 .
PAGE 2 of 2
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RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:
Boring: 235 Date Started: _6/17/36 _ Date Completed: __6/17/96

Location: See Site Plan
140# Hammer, 3.25" I.D. aAuger, 7" 0.D. Auger, 30* Drop

ELEVATIONS WATER LEVELS
Ground Surface: 728.0' While Drilling: 17.1'
End of Boring: 666.3' Prior to Core: 17.4

After 24 Hours: 16.1"
V774 = shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev |SamplgSamplg Qi d
P P No | Type P [ Mc]Tdh
w{own Silty Clay w/ Organics(topsoil)o 6 1 ss 4, 6,
*"‘__" : : 27.43
— Black Cinders,Slag,Sand,FILL S
S 5 ——{723.3] 2 cg |11, 24,
S— e 22,21
I Trace Bricks in #3 10— 718.3] 3 ss 1421,
- — 35,39
— 15— 713.31 4 ss 3,2,
b - 2.2
—— 20—}708.3| 5 ss |48
— - ‘0
T 24.0 - 2.9
e 6 ss I N 1
~—————50ft Grey/Black Clayey SILT, Moist] 2 Se—| 703 .3 ” 1,1 45| 0.50142.3) 68.1
— MH 27.0 - 4 ST 2.0 Recovery
— = 7| ss |28,
30—{698.3 3.3
___ Grey/Black V.Fine SAND & SILT, Wet _
— ML e
350/ 35—{693.3| g ss  |15,24
T Brown SANDY GRAVEL, - 24,28
— Very Dense, Wet SP _
40.5 40 688.3 8 sg |18.15
— — 10,10
~—— Dense, Med. Coarse Brown SAND, e
: Some Gravel, Wet -
- - cs 8,8
— SW-SM 45—l681.3| 10 S AP
— e 11
T — | ss |a0.60

PAGE 1 of 2




RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQOSAN Proj No:

Boring: 235 Date Started: _6/17/86  Date Completed: __6/17/96
Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7" O.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 727.3' While Drilling: 17.71"

End of Boring:  666.3' Prior to Coring: 17.4'
After 24 Hours: 16.2'

V772 = sheiby Tube = NX Rock Core  $S= Split Spoon ST= Shelby Tube, DB = Diamond Bit

T PO P Ty

™\ _Hard, RQD = 0.57

€61.0

L1

End of Boring @ 61.0 FT.
65

5" Sample of Grey Sandstone
taken from 35 ft for testing

Coring Data

Depth Recovery

51.0-61.0 10.0°

contbeencbood]oa oo oo g

Soil Description Depth | Elev Sa&pfe STgyn;g!e N ja | o | Mo | §g
:;Grey Siltstone, Ext. Brkn. Weathered, Soft 51.5 ] \ O Grey Sandy Siltstone w/ Lime Nodules &
o L 2 Ty N Interbedded Clay layers, Mod.-Ext. Brkn,
™ Grey Sandstone, Hard Moderately Brkn., 5'5 i \ Med. Hard, RQD=0.10
e RQD=0.27 _— ) B
m— 56.3 - L ,
— Grey Siitstone w/ Lime Nodules &
T @ 586 p— \\\s interbedded Clay layers, Mod.-Ext. Brkn,
Grey Sandstone, Ocassionally Brkn., ——— B67.3 \ Med. Hard. RQD=0.22

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37223.PD.07

Boring: 236 Date Started: _£/21/25  Date Comp eted:

Location: 135’ 5. of Existing Pump Stati £5, Zeze Site Plan

140#% Hammer, 3.25" I.D. Auger, 7' 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.5 While Drilling: 17.0

End of Boring: 676.5 At Completion: 22.0
After 24 Hours 17.0

ndicates pH, Chloride, 5ulfate Sample Collected

*

Soil Description Depth | Elev [SampigSamplg Qu
P P No | Type &
—  Brown Sandy CLAY w/ gravel -
& Coal Cinders (FILL) -
N 5 — i 88 117,11, 16.5
8
b Coal Cinder FILL o—
e haan o o bl E!
I 10— 717.5 S A
15 ] 2 ss 2,2,3
a _— 2 S35 2,2,1
20— 707.5
¢ e _—
1
i T p—
£ S J—
- = oo
o o5 10 i Il -
( ———  Grey/Rlack Clayey SILT 25— S €.75136.2
. (SHZLRBY TUBE $#236-1, 25 -27° ]
' e Recovery = 2.0') —
T ] Lt 1lss |2.6,8
- 2 30 £37.5
e rine Grey SAND ]
3" Fine Grey CLAY SEAM 35___: : 35 2,18
- @ 33.0', Qo=0.5C. — 36
b Note: Fragmen:ts of Sandstone et
e in bottom of sampler @ 33.0 -
et g s g 11
Grey SAND & GRAVEL 40— 587.5 o
— — P
A Tine Grey SAND - g cg 17.:%
. Brown Sandy GRAVEL 45 — -3
T ot g8,2C,
Med. Coarse Brown SAND 50 — i gs .3

ALCOSAN - EPM TEAM



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 236  Date Started: £/22/95  Date Completed: _6/22/95

Location: See Site DPlan

140#% Hammer, 3.25" I.D. Zuger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 727.5 While Drilling: 17.0
End of Boring: 676.5 At Completion: 22.0
After 24 Hours 17.0
Soil Description Depth | Elev S?@piesj'ayrggte N Qu @ | Mc Zl/d
676 .5 pmtd Ss 37/6"

STT T

Hard Grey SILT

T I I I T N I

HH!HHIHH‘HH[HH'HH‘HH[HH!HH 1]

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQSAN Proj No:

Boring: 237 Date Started: .6/17/96 _ Date Completed: _5/18/96
Location: See Site Plan

140%# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.3' While Drilling: 17.2'

End of Boring: 662.3'
After 24 Hours: 14.8

At 0 hours after coring: 9.5

V773 = Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

: . = SamplgSample
Soil Description Depth | Elev |°{7 Type N Q| @ | Me Kd
Wrown Silty Clay w/ Organics(topsoil)o 5 B 1 ss 2, 5,
— c oz 5,6
— Black Cinders,Slag,Sand, FILL —
S— 5 ——1723.3] 2 ss |8, 3,
- Trace Clay in #2 - 4,3
— I N D
——— Olive SILT w/ Traces of 10-——|718.3] 3 | ss |5.2.48 2.50(23.1
== Cinders & Bricks ML 115 —_— 4 ss 156,78
._._ Dk. Brown Clayey Sandy FILL 1 5__: 713 .3
e w/ Slag & Trace Bricks .
e - 4.8
o s 5 Ss )
— 20—708.3 14,15
- — 0.60
24.0 :
- 6 SS 2,224 0.50 143.0
50t Grey/Black Clayey SILT, Moist | 25— 703.3 % t
M H 27.0 . "4 ST 2.0 Recovery
- Grey V.Fine Silty SAND, Trace - 7 Ss |3.4,
Coal and Slag, Med. Dense, Wet 30~I|698.3 3,7
— SM -
b 34.5 —
— Grey/Brown SANDY gp -
b————  GRAVEL Dense, Wet 35.5| 35——{693.3| 8 SS 111,13
- Brown GRAVEL, GW : 26,46
A— Very Dense, Damp 390 —
Dense, Brown GRAVEL, GW 40—-i688.3 | ¢ sg |46
__ Some Med. Coarse Sand, Wet - 6,9
- 44.0 -
45—ge1 3 ss 17,67 ;
——  Med. Coarse Brown SAND w/ > | o8- 9 ! i 8 No Recovery in #10
T Some small Gravel, Med. Dense, Wet - i 35 6,5,6,5
— SW-SM i

PAGE 1 of 2




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 237 Date Started: _£/17/36 _ Date Completed: _£/15/26

Location: See Site Plan
140% Hammer, 3.25" I1.D. Auger, 7" 0.D. Auger, 30" Drop

Ground Surface: 727.3' While Drilling: 17.1'

End of Boring: 662.3' Prior to Coring: 9.5
After 24 Hours: 14.8°

VZ /74 = shelby Tube = NX Rock Core  $S= Split Spoon ST= Shelby Tube, DB = Diamond Bit

; L Sampld Sample
Soil Description Depth | Elev No | Type N Qu Cp Mc 3,;1

- ot \Q-—- 12 150/.3
- Coring Data - \ 88
S Depth Recovery 5 —|8723 X
- 50.3-57.0 4.7 - \ b8

57.0-65.0 7.8 60—667.3 \
- End of Boring @ 65.0 FT. . \
— 65—662.3

50.0-51.0 Grey Silty Shale, Weathered, Extremely Broken

51.0-53.6  Grey Claystone, Soft

53.6-54.1  Grey Siltstone, Med. Hard, Extremely Broken

54.1-54.9  Grey Sandstone, Hard, Occassionally Broken, RQD = 0.70
54.9-55.3  Grey Claystone, Soft

55.3-56.3  Grey Siltstone w/ Lime Nodules & Interbedded Clay Layers, Hard, RQD = 0.33

56.3-58.7 Grey Sandstone, Hard, RQD = 0.5
58.7-57.1  Grey Silty Shale, Extremnely Broken, Soft-Med. Hard
57.1-62.9 Grey Sandstone, Moderately Broken, Hard, RQD = 0.48

62.8-65.0 Grey Sandy Siltstone, Med. Hard to Hard, Moderatiey Broken, RQD = 0.13

T T T

Lidd

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQOSAN Proj No: MAW37229.PD.C7

Boring: 238  Date Started: .11/6/35  Date Completed: _11/6/95

Location: See Loca-ion Plan

140% Hammer, 3.25% I.D. Auger, 7" O.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 727.8 While Drilling: 25.0°

End of Boring: 679.4 At Completion: 24.7'
After 24 Hours: N/A

* Indicates pH, Chloride, Sulfate Sample Collected
Soil Description Depth | Elev |S@mplgSampia | g, Mc
P P No | Type @
— Brown Silty CLAY w/ Organics -
e Black Cinder FILL et
5 — 3 ’23
TN, 6 SLAG @ 3.0 = — 1 55 i
— 34,
b 3lack Cinder FILL ] 50/.2
- 10—717.8 )
e Brown Clavey FILL w/ — =2 ss |12
" Zlag & Coal Cinders ] Z,2
— e 15— < la,z, 3.0 Lab
Brown” Silzy CLAY 3 sso1 I 3.68 oo
o - 5.0 2.0 Fiegd
2 Qemd 707 8
A -7
. - A T 7,
v Brown/Grey Mottled — *4 1 83 ?h ‘al g2l 2.0 | 19.8
— Clayey SILT — S ’
— g zg .2,
e 2TOWN 511ty SAND, Wet —— 2,1
30— 697.8 sg
— s | ss |22
——Dense Brown SAND & Gravel, Wet o ~Jrev
AP — - 35— 5 o
Med. Dense Zrown Gravel, Weo h— 7 oo :’éf
SO— p— i s,
- - 40— 6878 o e 19 14,
- Dense Zrown sancy Gravel s =B == s2 o4
™ w/ Shale Fragments, Wet - o
- Med, Dense, Med. Coarse - 9 38 f o
T Zrow.: SAND, Wet - wes
fmeA ey ST ™ cg 50/0 14
proemne mAars o ereyY oo 50 P =5 jo RO NONN -4

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 232 Date Started: £/26/25 _ Date Completed: _6/27/95

Location: See Site plan

T

140% Hammer, 3.25 I.D. zuger, 7% 0.D. fuger, 33" Drop
ELEVATIONS WATER LEVELS

Ground Surface:, 727.8 While Drilling: 28.0

End of Boring:  678.1 At Completion: 19.0
After 24 Hours 16.0

*_Indicates pH, Chleride, Sulfate Sample Collected

&

: . SampldSample
Soil Description Depth | Elev N T N Cu o
ype
sy Brown Silty CLAY w/ Gravel —
T Black Clavey FILL w/ Gravel 7
5 s - SS 7,10,
A
S— — s
r— e P _
Brown Clayey SILT 10— 717.¢ = 27,80 0.35110.25
| Shelby Tube #239-1, 10'-12° —_
—— Recovery = 2.0 e
15 3 S8 12,2.5/0.98 | 5.350
= o v Z o -
Fine Grey SAND 50— 9rm = L 35 3,3.3
fwid Lz
— Fine to Medium Coarse -
Brown SAND .
S— omssemnesk Ow o - -
o5 - s 2,3,5
i Dense Medium Brown SEND & | g T .o, oL | sS 4,3,
- Gravel — T 10
T . « . — = 7 e | 23,29
e VEXYY Dense Srown SAND & R — - “
- GRAVEL w/ Traces of Coal — e
Sandst L Gravel "" & ss 4z,
e andstone & Gravel Vsl g — 587 . & 50/g
e — 50
b Jr— [ e P
4 5 ® - o) >, 1,
_— Dense Med. Coarse — 10
e 2rown SAND R
- _— g
T/ Hard Grey SI17 : Lo 7 50 — -n 2L scoze

(9]

s

S
w

Fas

Lt

3%

ALCOSAN - EPM TEAM
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No: MAW37229.PD.07

Boring: 240 Date Started: 11/1/25  Date Completed: _12/1/95

Location: See Locatior Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 728.0 While Drilling: 21.0°

End of Boring: 6877.7 At Completion: 33.1'
After 24 Hours:16.5'

* Indicates pH, Chloride, Suifate Sample Collected

Soil Description Depth | Elev |SamplgSamplg Qu @ | Mc Kd
No | Type
- Dk. Brm. Silty CLAY w/ Gravel —
" & Organics (Topsoil) .
—— 5 — 5.4
- i I3
- SS 15,4
L. Med. Dense Blk. Cinder rILL e
—  w/ Traces of Kiln Bricks -
10—d 718.0 4,5,
— *2 SS |g g | 0.40|2.25]17.9
Stiff to Very Stiff I
S Zrown Silty CLAY —
peccm—— 15"—_‘ < 203
— ppo—— - S ¥ _
e — 2 3,4 10.86 [1.751 18.2
S 20— 708.0
. - x4 ss 2.3, .
] = 5.6 0.521 0.0 231
— . 25 — = ag 2,6,
Med. Dense, Wet, Fine Coarse ) - - £, 6
b Brown Clayey SAND _—
30— 5398.0 9,18
= o ;b S
. 0 58 EOAM
- Very Dense, Wet, Brown et Ler il
T~ SAND & GRAVEL -
3 5
S A
— — 7 ss |20.24
poe - 35,35
No Sample #8 Retrieved 40 i 588 .0
S in Spoon R 8 S 50/0
45— s 6
e By SAND & GRAVIZL e *0 oo 2V
— — - S5 1 7.8
— 5 50 — ss_ | 50/3"

b() ;)

LCOSAN EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 241 Date Started: 5/26/395  Date Completed: _6/26/95

Location: See Site Plan

- el

140% Hammer, 2.25" I.D. Auger, 7% 0.D. Auger, _I" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 728.2 While Drilling: 25.0
End of Boring:  688.2 At Completion: 37.0

After 24 Hours 13.5

* Indicates pH, Chloride, Sulifate Sample Collected

Soil Description Depth | Elev |SamplgSampld Qu @ | Mc Kd
: No Type
Srown Silty CLAY w/ Gravel —
- Brown Clayey FILL w/ Gravel, -
=  Slag, Coal Cinders, & Traces 5 - Z Ss 16,7,8 17.0
of Red Brick ]
e 10— 915 52185 12,33 18.6
{ _.__ —
; - . =
Brown/Tan Mottled Silty CLAY 15 3 SS 13,4,511.42 1 1.0 21.8
r " Shelby Tube #241-1, 15'-17" -1
No Recover ]
Loose Fine Brown Silty SAND 7 . 4 5 2,3,2
- Y 20— 708.2 530
Very Dense Grey/Tan Mottled | o5 ] "1 ss 5,31,
f b  Silty Clayey SAND —_— 6
H o JR—
£ —
~— Dense Brown Sandy Gravel _— g ss 10,11,
I Ov nay avel 80 698 2 Zs 15;
Very Dense Rrown Clavey :
e SAND w/ Gravel —d
— - 7 Ss g 19
5.._......_. o p oy
— 35 11
| | 40T e o = |27,
~-=-  Hard Grey/Purpie SILT - R -~
I 45—
— 50 —

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.Q7

Boring: 242 Date Started: 6/23/85 Date Completed: 6/26/95
Location: _See Site Plan

140% Hammer, 5.22% I1.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 728.2 While Drilling:  18.0

End of Boring: 680.2 At Completion: 28.0
After 24 Hours 16.0

* Indicates pE, Chlioride, Sulfate Sample Collected
Soil Description Depth | Elev |SamplgSamplg Qu
P P No | Type &
L Brown Silty CLAY w/ Gravel .
—— & Traces of Red Brick S
— 5 — z ss 112,14,
S 12
3
: —— crushed Red Brick ]
{ By / | o 3 =
o Brown/Black Mottled s = = s
| Ciavew PoLs 10— 718. 20—~ S5 [1:2.2
Clayey FILL / .
{ __. —_
:
' e Brown Silty CLAY — I* - -
Srown ol.ty CLAY 15 Ss 15.5.51 0.98 1 5.75
- Shelby Tube #242-1, 15'-17"° S
~ Recovery = 1.5° _—
— — S — ’ oo y e
Soft Grey Sandy CLAY 20 7082 = = 1,11 0.0
—  Shelby Tube #242-2, 20-22° e
[ Reacovery = 2.0° —
Grey Silty SAND 05 5 185 12,23
— 30— 698 24— 55 | 4.5,
S - I B i1
Grey Silty SAND w/Gravel -
— 35 7 7 S8 16,11) 3.2213.75
. Grey Clayey SILT w/ Gravel . -
Grey Sandy SILT w/ Gravel 40 T ss 2,2,2 1.50
| Shelby Tube #243~3, 40'-42" —d
b No Recovery —
b o [oR 3 -~ - s
- 55 3,10
I e 45 _— 1i
Grey SHALE
b Hard Grev SILT w/ Shale 50 = . [ 50/0.Bf

o8]
-3
-4

[\
[

b
[

[0.8]

ALCOSAN - EPM TEAM

L



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQOSAN Proj No: MAW37229.PD.07
Boring: 242-2Date Started: 11/1/95  Date Completed: _11/1/85
Location: _See Location Plan
140%# Hammer, 3.25" I1.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 728.2 While Drilling: 21.0°

End of Boring: 686.2

* Indicates pH, Chloride,

At Completion: 31

Sulfate Sample Collected

Soil Descripti SamplgSample
! ption Depth | Elev No | Type N Cu o | Mc Kd
S 5
— e . 10—4718.2 3.2
: —— Brown Silty CLAY — %1 sg zﬁ 1.35 11.00 | 26.0
; A ok
' E— 15—
S 20— 708.2
; ——  Fine Grey Clavey SAND, Wet e *2 85 0,1
{ — e 1,1
1 — —
f — 25—
—————— Dense to Very Dense Grey 30 698.2 N . 8,11,
- SANDY GRAVEL w/ Trace . S 1SS 2,11
- of Red Gravel in end of S
e Sampler =
A 35—
S 40— 588.2
- _ "4 ss 1.1,
— ] 1,5
A 45—
—— 50 —

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Chient: ALCOSAN Proj No:
Boring: 243 Date Started: _6/18/96 _ Date Completed: __6/18/96

Location: See Site Plan
140# Hammer, 3.25" I.D. auger, 7" 0.D. Auger, 30 Drop

ELEVATIONS WATER LEVELS
Ground Surface: 728.1' While Drilling: 16.0°
End of Boring: 662.3' At 0 hours after coring: 0.00'

After 24 Hours: 0.00'
VZZ4 = shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sa;\rgpfes?yrggie N Q| ®» | Me Xd
_:'—;\Brawn Silty Ciay w/ Organu:s(topsmi)O‘6 — 1 ss 3, B,
- 14,11
_— Black Cinders,Slag,Sand,FiLL N
I 5—723.1] 2 ss | 5 4
- e 4.6
o 3.0 -
. G70Y Clayey SILT, Stiff, Moist 10— 718.1 3 ss 4.6, 1,72 11.75121.7 106pct
proee ML - 8,10
— 14.0 -
——"CL  Grey/Brown Sandy CLAY 45 g — 35
15 713.1| 4 ss 21090 ] -- 121.0
—_— e 4.6
— Brown Clayey Fine SAND, — 3.3
- Slightly Compact, Damp 20 —1708.11 5 SS 2.2
- SM —
e 25.0 =
25 703.1} 6

— L00Se Fine Grey Clayey SAND, Wet — 03 - Ss 0.1.2,1
......_..___ Grey V.Fine Silty SAND, 30—698.1 | 7 ss | B15,
- Dense, Wet - 11.9

5.0l 35—693.1] g ss  |5,10
TN 3 Weathered Sandstone 35 3 e 15 33
I 40—688.1 | 9 ss (13,17
amaad — N 50/.3
— See Page 2 for Rock —
— Core Information L
— 45—i681.1
— N \ B

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:
Boring: 243 Date Started: _6/18/36 _ Date Completed: _5/18/96

Location: See Site Plan
140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 728.1° While Drilling: 16.0°

End of Boring:  662.3' Prior to Coring: 0.0
After 24 Hours: 0.0

VZ/72 = shelby Tube = NX Rock Core  $5= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sahngp!e Sjgsyrggie N fQu | @ | Mc h/d
e X\
Coring Data . \\ o8
Depth Recovery 5 18731

40.3-49.3 8.3 :
59.3-53.3 3.8' 6 0—r1I
End of Boring @ 53.3 FT. —
65—

40.3-41.6  Grey Siltstone, Weathered, Extremely Broken, Soft
41.6-47.7 Grey Sandstone, Hard, Moderately Broken, RQD = 0.28

47.7-48.1  Grey Sandstone w/ Mica, Very Hard, Occasionally Broken, ROD = 0.71

49.1-50.7  Grey/Black Shale, Med. Hard, Moderately-Extremely Broken

50.7-53.3 Grey Sandstone, Some Mica, Very Hard, Occassionally Broken, RQD = 0.38

2" Clayseam At 52.0 feet

11.5" Grey Sandstone w/ Mica Sample taken from 48 #t for testing

T TR T T T

L1

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

“~ ct: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

it: ALCOSAN Proj No: MAW37229.PD.07

Boring: 244 Date Started: 6/16/25  Date Completed: _6/2:/95

-y

| ocation: 20' N. of Pier @ McKees-Rock Bridge, See Site Plan

140% Hammer, 3.25" I.D. kuger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.5 While Drilling: 25.0

End of Boring:  679.5 At Completion: 27.5
After 24 Hours 16.5

= Tndicates p¥, Chloride, Sulfate Sample Collected

Soil Description Depth | Eley |[S@mplgSampia Qu
P P No | Type @
e  Brown S5ilty CLAY w/ Gravel e
5 . 1 S5 15,6,2
Brown/Black Sandy FILL e
N w/ Gravel & Coal Cinders _—
S st o%* o~ .
— 10— 717.5 S
I e 2
> 88 13,3,2
- " COAL CINDEZR FILL 15 —
- 4 88 1,1,1
— 20 707.5 Y
DE 5 ss |6,6,6
Brown/Grey Sandy FILL -
b Black/Grey Silty CLAY 30 £37.5 ] ® £.5.9
— w/ Gravel & Traces of Coal -
oy . 7 7t 88 9 27
e Fine Grey/Black SAND 35 Jres
- - 25
i i . 40 N P ¢ =5 8,9,
e Gy SanAdy Gravel 687 .5 i3
e — JO— e
Fine to Med. Coarse Grey SAND | 4g i 2 g5 9.8,
b o} - A
S v LA
. REFUSAL, No Sample Retrieved = _ v
i 50 3G/1

fant
Rte)

ALCOSAN - EPM TEAM



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 245 Date Started: 11/1/85  Date Completed: _11/1/95

Location: See Location Plan

14C# Hammer, 3.25" I1.D. Auger, 7% 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.5 While Drilling:  21.0°

End of Boring: 679.0 At Completion: 17.6
After 24 Hours: 16.5

* Indicates pH, Chloride, Sulfate Sample Collected
Soil Description Depth | Elev |SamplgSample | g
P P No | Type @
"""\Em Silty CLAY w/ Gravel -
& Organics (Topsoill i
e Black Clayey FILL 5 e
P — 2,3,
o — - fuetiord -
- “ e . - e a ] 2,2
Black Cinders & Slag FILL
10— 727.5 11 g
. e #2 eg | IL
; Traces of Red Brick in I
Sample # 15—
» e e 3 Ss 1.2,
peoee h— 1.2
E pro— =4 ol f,.? ;
1 23“:— - s 1,2,
; o — - 1,2
30— 697.5 16 3
i *£ ss SULe
- . 3,2
— — 35— e s
S Grey/Brown SANDSTONE w - ) o LELLS,
e Shale Fragments, Wes — 16,10
L /Grey/Brown SANDY GRAVEL, wep 40— 887.5 .
e *g ag e
— o wToj21, a4
— CGrey SANDSTONE & Fragments —
e Of SHALE, Wet —
45 18 7
— o t T ] 18,7,
Dense Brown SAND w/gravel #9 ] R e
s v R
b Dense Grey SAND w/ Gravel #52 —
T AUGUR REFUSAL & 48 50 —

IND OF BORING &€ 50.:Z

ALCOSAN - EPM TEAM



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 245 Date Started: _6/22/35  Date Completed: _6/21/95

Location: 230' N. of Pier @ McKees-Rock Bridge, See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.4 While Drilling:  18.0

End of Boring: 678.9 At Completion:  17.0
After 24 Hours 18.0'

= Tndica=es pH, Chloride, Sulfate Sample Collected

@]

. . mpl
Soil Description Depth | Elev Sa@p!eSTaypge N Cu Q@ | Mc
e Brownt Silty CLAY w/ Gravel —
- & traces of Coal Cinders -t
— < o — i ss 707
Brown Sandy Gravel (FILL) 5 — Sso 147
¢ Eres . - — ,
F4 < 2 £
A 10— 717.4 =2 SRR
Coal Cinders & Gravel FILL -
15 - 58 12.2,1
. I —
S — 4 S8 1,1.14
SE— 20— 707.4
{ S— [—
4 S p—
b — ]
T o5 “‘“‘ 5 8s j1i,1.2
- - _
— — Z cc P,
s - S &, 5,5
A 30—56387.4
— {Pieces of Kiln Brick L 7 o 22
e 170 E1id 0F Sampler) 35— 57
o pro— G o~ e e ~ ~ ~ - ~ o
G STy CLAY w/ Crave. P < s 2,2,21 0.301 06.25 4 25
Grey Silty CLAY w/ Grave. 40 587 .2 :
[ SHELBY TUBE #246-1, 40 -42° -
. 1.7' Recovery — B a5 . A
Lo Ly L ol )
A 45— 23 -
— - g 55/CF
Sandstone @ 4R.S 50 — = -

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 247 Date Started: _3/13/36 _ Date Completed: __3/13/26

Location: See_ Site Plan
140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

: ELEVATIONS WATER LEVELS \GFEY
Ground Surface: 727.5' While Drilling: 19.0'
End of Boring: 669.0' Prior to Core: 18.0', After Core: 17.5'

After 24 Hours:Caved in, Dry 14.2'
VZ74 =Sheby Tube KRSNNY =NX RBock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sa{@pée Sjg;ggie N Q | & | Mc \Qfd
- 10 P 1 S5 11.4,8
_ Brown Silty FILL Med. Dense, Moist | ~~
2.0/ 5 —]722.5
- —_ 2 ss | 1.2,2
r — Black Cinders, FILL, —
i Trace Sand, Loose I
— ‘I G"‘“"’; 717.5 3 s 3.4, 4
w—— — 712.5
S 15 S 4 ss 2.1,2
{ P 20.0 -
20 707.5 p—=
. — Black Cinders, FiLL, Loose, Wet e ' 5 S5 11,2
S -
5
- 2 5—*‘:— 702.5 p s 4.3.4
30—i897.5 -
— - ! ss 4,43
35—1692.5
36.0 _ 8 ss [4,9,8 13.3
— — S s |2,6,3 3
S Wet, Med. Dense Grey/Brown - =S 7 18.3
T SAND & GRAVEL -
SR 41 0 40—18687.5
— 10 ss 2,4,8 12.3
Grey Gravel Trace Sand, e o
T Dense , Wet -
460 | 45—is882.5 T3 s 6
Dense Brown SAND & GRAVEL 47 .5 R 10 ss -
Grev CLAYSTONE 48.5 — : 7.1z
Grey SANDSTONE, RQD = 0.69 = N o | 5073
AUGUR REFUSAL AT 485
PAGE 1 of 2

BEGIN ROCK CORE AT 485
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGEAM

Client: ALCOSAN

Boring: 247

Date Started:

Location: See Site Plan

3

/137

Proj No:
3713736 Date Completed:

3/13/86

140% Hammer, 3.25* I.D. Aucer, 7

ELEVATIONS

Ground Surface: 727.5
End of Boring: 66%.0'

V774 = Shelby Tube

o

= 0.D.

ERSYN = NX Rock Core

muger, 30" Drop

WATER LEVELS

While Drilling: 18.0°

(GF#1

4

3
7

Prior to Coring: 18.0', After Coring:
After 24 Hours:Caved in, Dry 14.2'

SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

17.5'

; s | SamplgSample ;
Soil Description Depth Elev "o Type N Qu 93] Mc B/d
— Grey SANDSTONE ™ \\
ROD = 0.69 535 o
Srey SANDSTONE 5 5, \ D3
Em— RQD = 0.76 -
e 585 —665.0
End of Boring @ 58.5 FT. 50
b 0,17 Grey Claystone seam 56.2-56.3 ]
————  0.3' Grey Cfaystone ssam 57.5-57.8 -
&, Coring Data et
— Depth |Time | Pull Downl ]
P (min} Pressure | Redovery ——
) 48.5-33.5 g 500 psi 5.0 -
53.5-38.5 9 500 psi | 5.0 —
PAGE 2 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No: MAW37229.PD.07
Boring: 248 Date Started: 6/16/95 Date Completed: 6/16/35
Location: See site Plan
140% Hammer, 3.25° I.D. Buger, 7" ©.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.5 While Drilling: 20’

End of Boring  677.5 At Completion: 23
After 80 Hours Hole caved in @ 10

ample Collected

1o
O
i}
93]
[
s
it
e
ot
D
195

* Tndicates pH, Chior

Soil Description Depth | Elev Sar{\gpieS}gyrggIe N Qu o | Mc de
p Brown Silty Sandy -
— CLAY w/ Gravel 7
fffjix\g" Grey Sandy Clayey FILL 5 B 1 SS 16,.5,5 8.7
v Brown Sandy Clavey FILL
= Zlack Sandy FILL w/ Coal -
ItBrown/Tan Mottled Fine Sand - -
in bottom of sampler 1 0—oA717.5 < S5 1,1,1 5.4
’ — Fine Black Sandy FILL w/ ——
— Coal Cinders e
— 15 - 2 <5 1@1s"
Fine Brown Sandy S$Silc h—
FILL w/ traces of Coal ]
e p - o oaa
50 707 .5 4> ss Z2,%.1
€ N —
!
{ — o
— Brown Sand & Gravel FILL o5 - 5 38 1,1,6
w/ traces of Coal 2 ]
' — NOTE: Large (>4 DIA) Pieces e
S of slag encountered - . & s 4,3,4
S . . @ 23 30~—697.3
by augur @ 23
- k. 7 <8 0
- 35— 4;4,
Damp Grey Clayey SILT 40 ““.587 - g7 1 S5 2,2,200.45 | 0.50 | 18.2
. mtTempred Shelby tube #248-1 ]
—  Zrom £0'-47 NO RECOVERY. —
I - - e o o ~
Fine Wet Grey Cliayey Sand 45 ~ =8 2,4,9
Zrev Sandscone @ 50 FT S0 —877-= /77 50€0”

ALCOSAN - EPM TEAM

o
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 243 Date Started: 6/16/95 Date Completed: 6/16/95

Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 50" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.5 While Drilling: 18.5'

End of Boring 677.0' At Completion: 20'
After 80 Hours 17

[ F

3

{3

o

* Indicates pH, Chloride & Sulfate Test Sample Collected
Soil Description Depth | Elev SamplgSamplg Qu o | Mc
[
No Type
Brown Silcy Clayey FILL n
—— W/ Gravel & Traces of —
"~  Organics & COAL CINDERS 5 1 ss 18,12 9.0
- ] 10
10—d717.5 2x s 3.5, 2.
P [ o “
S P PR,
(Sample #3) ]
- Aowe o s o d o I T el - ot} PR 3 16,11
4 Crushed RID BRICK € 14.5 2 S
—— 15— &
— 50— 707 = 4 ss f1,1.1
e CORL CINDERS & I AR
prrmcne Sendy FILL —
_— 55 1 5 gg 1:.:.1
e 30 — 657 3 5 =g 2.2,2
A Large Rock Recovered in _— . co <02
- Zotcom End 0F Sampler 35 =2
— g= 35 1.3,1 0.25 21
We: Grey C.ayey SI_T 40— 587.5
b QHETRY TUBE $249-1 (40 -427) o
v PR N I
Fome S5ty SAND ] 3 cg 23 4 19,
" Wet Grey Clavey SILT -
45— o 13,
pmm———" = e e (i
Grey Clavey Sand w/Gravel - - =S
SHELEY TUBES £24G-2 (43.3-44.4°) — a
——  Grey SANDSTONE & 30.3° 50 —&77 o ss | =386

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Project Number: MAW37229.PD.07

Boring: 250 Date Started: 6/13/85 Date Completed: 6/13/95

Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, sU" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.8' While Drilling: 27

End of Boring:  678.8' At Completion: 32.5'
After 24 Hours: 18

* Tndicates pH, Chloride, Sulfate Sample Collected

Soil Description Depth | Elev |SamplgSample | q,
P P No | Type @
e N\ 2" BRSPHALT s
Firm Dark Brown Silty -
— Sandy CLAY w/gravel — 1 ss 13,221 -~ 1.0 3
5——722.8
. e -
E " -
i — - 11,15,
&
—— - - . *2 S8 12 - -
Brown Sandy Silty FILL 1 0o 717 .8 -
IS p— w/Traces of COAL & Gravel —
E - Dk .Brown Silty Sandv CLAY — 21 £33
AT T RN L Jo— -
\¢" Lt.Brown CLAY-32 15 3,341 88 27 - |15 53
r >\ COAL FILL o
L Dk.Brown Sandy Clayey FILL - 10,17, .
w/Gravel ] 4 S5 16 -= 101 1408
20— 707.8
e 12,
. - - N - . oo = e [¥a¥- LT —— -
Y Dk.Zrown Sandy Clayey FILL oS y— e ss | 50el 13.
Sancy GRAVEL T
] 6 sS 16,66 | = | -- 4
; 30— 697.8 a
3" Fine Brown SAND —
= Clean Fine Brown Clayey SAND 35 _— 78,781 S5 115,27, -- _— .38
 &" CORL-TA ] 54,
. - 6" Grey SAND-T3 40— 8 ss | 50€3v | T
i S Fine Clavey Sandy GRAVEL R
—] 5 ss |4.6,11 si1.25| 25.6
e Grey Silty CLAY 4 5 2 R e e e Bt
- —/: Grey Clayey SAND w/Gravel _—
Fine Brown SAND - 0 S5 70@4" | - _—
RCK & 202 50 —e78 8

ALCOSAN - EPM TEAM

@
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Project Number: MAW37229.PD.07

Client: ALCOSAN

Boring: 251 Date Started:

6/13/85

Date Completed: 6/13/95

Between existing EF S-4 & EF S-5, See site plan

Location:
140#% Hammer, 3..25% I.
ELEVATIONS

Ground Surface: 727.8

End of Boring:

D. Auger, 7" 0.D. Auger, 30" Drop
WATER LEVELS
While Drilling: 23.5 feet
At Completion: 28.67 feet

679.8'

After 24 Hours 18.0 feet

* Tndicate pH, Chloride, Sulfate sample collected
Soil Description Depth | Elev Samr?pies_{a;ggte N Qu @ | Mc K:j
— S, 2" ASPHALT e
s Dk.Brown Sandy Silty ]
— CLAY w/gravel 5 e bl 55 132,5.4 0.25 }17.4
— Blk/Brown FILL- 2A —
Lo (Some COAL cinders) -
— i 201
:=/ 3" Soft Shale ROCK-2ZB ] s e 2.1l
10— 544 2] Ss 10 13.0
fo——— 7
i Brown Sandy Clavey ot
S FILL Material =
o — 1z,11
T Grey/Brown Sandy Clavey FILL 15 1 3 ss 12 17.2
COAL Cinder Seam @ 14.5') et
s 14,14,
20— 707.8— 55 15 16.5
‘. Brown Sandy Clayey LS T—— 2 =2 22,2 22.8
— FILL w/ Gravel —
" Srown Sandy GRAVEL-6A e
 COAL cinders-63 30—Jeo7 g 15 S R
b A Tine Grey SAND-TR - P
_____/ - - - - J— P L3, 00U,
Fine SAND w/Large Gravel-73 35 ‘A, 3155 54
S Grey Brown SAND w/Gravel — B ce 17,15,
— 40—s587.8 - 8
o ) B} - g o 5 oz o= 5 9005
e Grey Silty CLAY w/Gravel 45— - it 0.50 ] 2€.5
" Tine Erown Clayey SAND-103 . 38
L  Sandstone ROCK-10E 50 1 670.38 20h 3} ss |33@2°

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No:
Boring: 252 Date Started: _3/6/36  Date Completed: _3/8/9¢
Location: See Site Plan

140% Harmmer, 3.25° I.D. Auger, 7* 0.D. Auger, 30" Drop (GF #5)
ELEVATIONS WATER LEVELS
Ground Surface: 727.2 While Drilling: 30.0'
End of Boring: 691.8' At Completion: 30.4'

After 24 Hours: 22.0
SS = SPLIT SPOON, ST = SHELBY TUBE, DB = DIAMOND BIT

Soil Description Depth ¢ #ev Sa{gpiesﬁgmie N Qu o | Mc 84
fype
e ® Asphalt , 6% Brown Fill —
o w/SAND & Gravel 0.8 1
T Greyv Fill w/Slag & Gravel, .
Y L 4T -
Trace CLAY 6.5 5 —]722.2 1 ss ;f
Grey/RBlack/Tan Mottled ] .
e S1lty Clavey Fill ]
£9.91 4 0—rq727.2 5 5
N ] 2 88 4
S Brown Clayey FIL o 3,5
r e w/Gravel, Coal & Trace ]
. — of Slag -
‘ 15—m2.2—— o |3.2,
A __“ = 1,1
220/ 207972 ss (11| - | 0.0 |23.5/97 2cr
S —_— 1,1
bt Verv Soft Damp, Brown -
— Silew CLAY -
25—702.2 — ss |1
] 5 1.2, - 0.0 | 23.58/87 »CF
e et 2,3
30— 637.2 =
S— 21§ — 6 cg 18,25,
f— e — 19, 48 6.3
Very Dense Grey GRAVEL w/CLAY _ o
T—— rge Rock 6° Up from Bottom — 7
-———-——-——-—\of Spocon in Sample #6 15 g 35— 692.2 55 150/.4 y
\ Red/Grey/Tan CLAYSTONE -
T 25 4 ]
Augur Refusal & 35.4 7T, 40—
S —
y - —
@= 50




RECORD OF SUBSURFACE EXPLORATION
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN PROJECT NO.: MAW37229.PD.07

Boring: 253 Date Started: 6/14/35  Date Completed: £/14/95

Location: Between Existing EFS-4 & EFS-5 Tanks, East of Road

140% Hammey, 3.25 I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 727.8' While Drilling: 20'

End of Boring:  680.1' At Completion: 39'
After 24 Hours 19

* Indicates pH, Chloride, Sulfate Sample Collec:ted

. L . o
Soil Description Deptr | Elev [S@mplgSamplg Qu @ | Mc hfd
No Type
e N 2" ASPHALT s
o Brown Sandy Silty - - o
- Clayey FILL 5 1 ss 147,38 7.7
— w/Traces of COAL Cinders —t
L E - 78,
¢ S - =2 g -
——— 10— 717.8 =] 14 3.7
{ St R
i - - 9,12,
o 15— i ss 21 15,2
e — 09,26,
S—— oz A o i~
- P - ss 2
. Brown Sandy Clayey FILL 2 0= 707.8 - 2
- w/SANDSTONE Fragments —
e - ) - e 11,25
Brown Silcy Clayey FILL '~ = ss “ 4.7
o w/PEBBLES & Traces cf 25 - soez
—— COAL Cinders & Red BRICK —
S TR — e e & ce 12,2,2
; Fine-Med. Coarse Zlack SAND 30 697 8 a5
' COAL Cinders ]
— 4"Fine RBrown Clavey SAND E34° - - 24,21,
: L~ 7 23 -
Dense Fine RBrown SAND 35— 2z
w/lLarge Size GRAVEL ]
e -1 8,1
o IO SAMPLE RECOVERED 7 8 ss
L #8 NO S5aMPLE RECCVERED 40 63?.8 14
—— /" Sandy GRAVEL N -
e — o] £ Fl [o) R - .
Grey Silty CLAY 45— - Ss 146,38 1.0 | 20.4
a— w/Small PEBRBLES —
— - d 5801 S - @
I SANDSTONE ROCK & 47'9 50 — = [ 2YES

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN
Boring: 254 Date Started: 6/14/95
Location:

Proj No: MAW37229.PD.07

Date Completed: 6/15/85

140#% Hammer, 3.25% I.D. Auger, 7" 0.D. Auger, 20" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 726.3' While Drilling:  20°
End of Boring: 679.8' At Completion: 17.7'
After 24 Hours 18.0
* Tndicates pH, Chloride, Sulfate Sample Collected
; . ; SamplaSampig
Soil Description Depth Elev No | Type N Qu @) Mc Kd
e &P Brown Sanay Silty CLAY ]
% w/Gravel & Organics(TOPSOIL) ]
— — T s P02
3«; :_, ‘ vl ¥ — L &
;Oﬁc Cinders 5 19
. —  4"Fine to Med. Coarse -
; - Crushed RED BRICK et
{ . 3"Coal Cinders Gravel € 9’ o > 11,5,
I— 10— 71£.3 =3 5
g — Crushed RED BRICK -
3 T _ 27 17
Brown Sandy Clayey FILL e 3 = 12 ies
S w/Traces of RED BRICK & ——
:"‘__ COAL CINDERS .
Grey Sandy FILL w/SANDSTONE % sg 1,1,1
. Fragments & Gravel 2 (et 7063 -
— 3 7" Seam of Fine Sandy : = ss 1109
__ FILL@24' w/COAL CINDERS pRca— = T
e COAL CINDERS w/Gravel — & 3 47 .6
f L i» w/Grave 30 €95 3 & s 2,3,2 42.6
proee — 21,40
I 35 - 7 S8 30
— Brown Sancdy GRAVEL o
—  Grey Sandy GRAVEL 40— ege 2t ] = (2202
T Grey Silty CLRY In Tip -
. Of Sampler —
—_ Fine Grey SAND-9A 4 — 9z, 93] 5SS 5,7.8 1103 1 #9B8
e Grey Sangy CLAY-SB 5 _—
..—__.—‘\ SHELRBY TUBE #£254-1 —
T— FROM 45 -4%. ju—— B =
5.9 _ ) 101 ss £586"
— Grey SANDSTONE & 46.4° 50 —¢7¢c.8

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj. No. MAW37229.PD .07

Boring: 255 Date Started: 6/14/95 Date Completed: 6/14/85

Location: 33" North of Access Road Around Tanks W6 & E6

B

140% Hammer, 3.25" I.D. Auger, 7" 0.D. ABuger, Z«" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 726.3' ‘;’\\ihée Df;“;_ﬂ@r{ 22% .
End of Boring:  679.5 ompletion: :

After 24 Hours 16

* Indicates pH, Chloride, Sulfate Sample Collected

a

Soil Description Depth | Eley [SamplgSample Qu
P P No | Type &
Black Silty CLAY _—
e\ w/CGravel&Organics (TOP SOIL) e
Brown Silty CLAY | — -
. w/Gravel Organics 5 . 1 ss  13,2.2
{ m , _
! COAL Cinders ] -
t e & _— p -
. o *2 < )
S— Fine SAND 10— 72£6.3 SS  jover
[ w/gravel (FILL) — o
— - . - 11
15 5 SS over
P o i
o 1 4 <5 1,1,2
e COAL Cinders & Gravel 20— 706 .3 =
A w/Some SANDSTONE Fragments e
— " = g gg 11 over
Very Fine Silty Sandy 2 S L2%,3
l e rey FILL w/Some Gravel e
— o o 3,%2,4
‘ S 30— 695.3 =S
— P —— ] = n7,25,
Grey Sandy Silty FILL 35 - / foisy /,:1‘
. w/Gravel & Traces of WOCOD . o
] 8 c £,6,7 1.25
! e GrEy Clayey SILT 40— cas 3 S i
ama SHELBY TUBE #255-1 —
PUSHED FROM 45'+~46.5"¢ -
— — 9 ss 14,5,5 .5
45 Podul 0 ¢
e SANDSTONE @ 45600 =0 _— 10 27@3

Lok

[
[¥e)

b
el

o
W

(394

ALCOSAN - EPM TEAM
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCQOSAN Proj No: MAW37229.PD.07

Boring: 256  Date Started: .10/31/95 Date Completed: _10/31/95

Location: See Location Plan
140# Hammer, 3.25° I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 726.7 While Drilling: 21.0'
End of Boring: 688.5 At Completion: 23.0'
After 24 Hours: 16.5°

* Indicazes pH, Chloride, Sulfate Sample Collected

Soil Description Depth | Elev SampeSTampie N Cu @ | Mc e
No ype
mS" Dense Brown CGravel FILL _—
Dk. Brown Fill w/ Gravel -
and Coal Cinders [Syp—
— — 1 g5 8.3,
- e 1,1
A— 10— 726.7
- *7 i 3.4,
— Lt. Tan SLAG FILL - 7.8
S 15— 5
e 3 g5 2,3,
a— - 2,1
PETROLEUM. ODOR T
s 20— 706.7 -
e Coal Cinder rIlL - *4 S5 S
— — 2 5ol 4
— Damp Grey Clavey SILT s 5 ss P 0.75 0 40 | 46..6
~— SHELRY TUBE $#236-2,27'-29 -
™ RECOVERY = (.0 Z: . .
o 30— 696.7 S
— — 5 | 35 11,1 ] -- |0.28) 594
35— -
" - s ot cg = I
e WeL Grey/Brown SANDSTONE w/ et = 28,30
-—-—._.__\Fragmen:s oI Sna_e ]
Bugur Relusal € 38.2¢ 4 et £8E .7
S 45—
— 50 —

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37228.PD.07
Boring: 257 Date Started: _10/31/95 Date Completed: _10/31/95
Location: See Location Plan
140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 727.5 While Drilling: 21.0'
End of Boring:  686.5 At Completion: 31.2'

After 24 Hours: Caved in @ 7 ft

* Indicates pH, Chloride, Sulfate Sample Collected

Soil Description Depth | Elev [SamplgSamplg Qi o | Mc L
No Type
b Bym. FILL w/ Coal Cinders, et
—  Gravel, Traces oi Slag, & -
Kiln Bricks -
5 P 101
- _ - e
10— 727.2 .
— 2" Red Brick @ 11.0 e 2 sg | 8.8,
S — - 1L.5
15— -
et 3 S8 Lok
- 1,1
‘ 20— 707.5 o
e STRONG PETROLEUM ODOR in - "4 | ss 1.2,
SAMPLE #4 - 3,8
—— Black Slag & Cinders, We: =
2 5
P 5 35 Lok - =
b Grey Clayey SILT, Wet — 1.1 0.7510.5C | 425
SHELBY TUBE #257-1,27'-29" 30—01 697 .5 -
. RECOVERY = 2.0 ft _— 5 ) b . 48.7
S—— — FARDS :
. 35— 18,20
srey/Brown SANDSTONE : 7 SS |ig 33
— w/ Shale Fragments o !
e Tan /Grey CLLYSTONE 40— 687.5 = ss |30,
— End of Boring € 41.0° — =2/
45
— 50 —

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQOSAN Proj No: MAW37229.PD.07
Boring: 253  Date Started: .10/30/35 Date Completed: _10/30/95
Location: See Location Plan
140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 726.5 While Drilling: 21.0'
: End of Boring: 696.2 At Completion: 17.5

; After 24 Hours: 15.9

* Indicates pH, Chloride, Sulfate Sampie Collected

K e SamplgSamplg
Soil Description Depth Elev No | Type Qu p Me
T Cinder FILL w/ Gravel ]
I 5 —
— . 1 58 4,4,
| B =
10— 716.5 34
— Dk. Brown Clavey Sandy FILL — *2 g5 N‘E\’
( " w/ Traces of Sliag i o
- 2" Grey Sandstone € 15.0¢ «15: -
- —— 3 S5 ig-»e
e Brown Clayey SAND w/ Med. o 2,4
- Size Gravel -
—  Traces of Brick @ 20° 20 7 -
PETROLEUM ODOR N AT R B 4,7, -
- — =3 P - 35.8
— rey Clayey SILT - G
" SHELBY TUBE #259-1,22'-24° —
‘ ____BECOVERY = 2.0 f: 25| .
| = = I O 7 I Y P
) —  Grey Clayey SILT w/ Gravel v
r - 30— 698.5 7 ] g5 | 50/%
: N Grey SANDSTONE ]
I 3 5]
% — 4 0 ——
{ - —
I 4 5—ol
— 50 —
N ALCOSAN - EPM TEAM

-
@



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: MAW37229.PD.07

Boring: 261  Date Started: 10/30/95  Date Completed: _10/30/95
Location: _See Location Plan

[t
i

140# Hammer, 3.25" I1.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 725.5 While Drilling: 21.0

End of Boring: 691.3 At Completion: 21.0'
After 24 Hours: 16.1

* Indicates pH, Chloride, Sulfare Sample Collected

Soil Description Depth | Elev [S@mplgSamplg Cu & | Mc Z}/d
No Type '
Coal Cinder FILL w/ Gravel .
. e 5,6,
T o . e ~ 1 38
L— DK. Brown Sandy FILL — 3.2
—— w/ Traces of Slag & Coal i
10— 715.3 ;
— PETROLEUM ODOR — 2 ss | 21
_— — 1,2
S— 15— .
B Gren - 3 o R
6" Grey/Brown Sandstone o > 5 2
Traces of Red Brick @ 20 —
20— 705.3
e *4 ot 8,11
N — 4,3
proenes rey Clayey SILT o
SHELBY TURBE #261-1,22'-24" s Tm—— .
—  RECOVERY = 2.0 ft - 5 | ss €.z, .
. 2,2 .68 U.ou 411
S— 30— €95.3 s :
] 6 S8 1908 - 0.0 43.0
A Grey SANDSTONE red 7
— o o — - 35:’/’3“
End of Roring 35
I 4 5]
- 50 —

ALCOSAN - EPM TEAM




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: _
Boring: 262 Date Started: _3/8/3¢ __ Date Completed: __3/8/96

Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7° 0.D. 2auger, 30" Drop

ELEVATIONS ) WATER LEVELS (GF #6)
5 Ground Surface: 728.3' While Drilling: DRY
End of Boring: 662.8' Prior to Core: DRY

After 24 Hours: N/A

V774 =sheby Tube RNNN = NX Rock Core  SS= Spiit Spoon ST= Shelby Tube, DB = Diamond Bit

Three holes located within 8 fest
of original location were attempted.

Trial #1 Augur Refusal at 3.0 # 25

Trial #2 Augur Encountered
Concrete 4.0-7.0,
N Boring Terminated at 7.0

(0%
O

N
(]
b b b

. Trial #3 Augur Refusal at 15.0

; feti - SamplgSampld
Soil Description Depth | Elev No | Type N Q| D | Mce Kd
Brown Silty Clayey FILL S
with Gravel 2.0 e
5 ——721.9
Coal Cinders, Slag, Concrete, — 1 g 1,1
Old Foundations — 1,1 A
10—1 716.9 ..
— 2 | ss |12 .
[ 1.1 -3
- —_— Ex
15.0 . '
Augur Refusal at t5.0, Trial #3 - -
20—




RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:
Boring: 262-2Date Started: _6/12/36 _ Date Completed: __6/19/96
Location: See Site Plan .
140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 728.3' While Drilling: 16.5'
End of Boring: 678.7' O hrs after Coring: 16.6'

After 24 Hours: N/A
VZZA = shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sar@pie Sﬁ;gg!e N Q| | M| &, p
6" Topsoil 0.5 — 14,16
- T - 1 Ss 18,8
e —_— 793 1,1
e Cinders & Slag, FiLL 5 — 23.3] 2 S8 1,0
s 8.0 .

2,1,
~— Dk Brown SAND w/ Slag oy | | O —| /*83| 3 | ss |2
— trace bricks, Loose, FILL —

— 14.0 -
—— Dk. Brown Sandy GRAVEL, Trace | 15——|713.3| 4 ss |11
——  Clay, Wet, Slightly Compact 19.0 : 0.1
:/Grey Clayey Gravel, Med. Dense 20 o —
f 20 708.3] 3 ss 11,1,
——  Brown Clayey Gravel, — 1,1
" Med. Dense, Wet  gw -
— 25—1703.3] & ss 2%
— Trace Cinders — 16,43
300} 30—/|698.3 | 7 ss | 87
— Grey Very Fine Sand & SILT, - 8,10
e LOOSE, Wet ML 34 0 —
“rSlight Petroleum Odor at 34.0 f1** 2 Bl 693,38 85 56/.1
_ Grey SILTSTONE, Weathered -
N 40——\688 3 Q\ 88 50/.1
——  CORE INFORMATION - \
L29.6-40.1 Grey Sandy Siltstone,Hard, ROD=1.0
-40.1-41.1 Grey Siltstone w/ Lime Nodules, ™
Med. Hard, Mod. Brkn.,ROD=0.34
741.1-43.3 Grey Sandstone w/ lime nodulies,
L Hard, Occasionally Brkn.,ROD=0.81 \
. 43.3~43.7 Grey Silty Shale, Scft, Broken, ROD=0.0 ¢
43.7-45.5 Grey Sandy Siltstone, Mod. Brkn, Hard ROD=0.6%
45.5-45.¢ Grey Sandstone w/ Mica,Very Hard, Rgd=0.60 PAGE 1 of 1



RECORD OF SUBSURFACE EXPLORATION

Client: ALCOSAN

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Proj No:

Boring: 263 Date Started: _3/8/36  Date Completed: __3/7/9¢

Location: See Site Plan

140% Hammer, 3.25° I.D. Auger, 7% 0.D. Auger, 30" Drop (GF #3)
ELEVATIONS WATER LEVELS

Ground Surface: 729.4'
End of Boring: 681.3'

S8 = SPLIT SPOON, ST = SHELBY TUBE, DB = DIAMOND BIT

While Drilling: 21.0'
At Completion: 31.2'
AFTER 48 Hours: Caved in and

SN = SHELBY TUBE P77 = NX ROCX CORE dry at 20.4
. _ SamplgSamplg Qu
Soil Description Depth | Elev 123y Type Cp Mc B/d
Black CinderFILL ]
w/Gravel & Slag ol
5——: 724. 41— s | 6,8,
— - 9,6
719.
e e e B
_— 2.2
15— 714.4— s 2.5,
e - 15,12
Petroleum Odor in #4 2(}“:: 702.4 4 as 4,4
e 4.6
Petroleum Odor in #5 255":: 704.4 2,3,
— 2 S5 13,4
(oot 699 . 4 .
3" Wood @ 31.5° . 30— c | ss |1.,10,
ey . 5;2
Grey Silty CLAY — :
vl ] NN
Shef.:}y Tube &263“1, 32.0~ 3.— 6§94 4 1. 4
—— 34.0, 1.8 Recovery 34 0 CA : 7 SS ’;:6!
: Grey/Green SANDSTONE .

40.01 40— 689.4 - -
oot J—— Sm -
— Wet Very Soft Grey Silty — = 123,27
- CLAY w/Wood Fibers ]

g6.0| 4588441 . 1,13
— Brown SANDSTONE 48 0 — ’ 12,28
© T\ Grev SANDSTONE 48 1 — —— ss |50/.1

A

Augur Refusal
End of Boring @ 4

i
¥

8.0
8.1
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RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN

Proj No:

Boring: 264 Date Started: _3/6/96  Date Completed: _2/6/95

Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7" 0.D. huger, 30" Drop (GF #4)
ELEVATIONS WATER LEVELS

Ground Surface: 726.1°

End of Boring: 693.3'
SS = SPLIT SPOON, ST = SHELBY TUBE, DB = DIAMOND BIT

oSN = suErRY TUBE

While Drilling: 20.0'
At Completion: 23.5'
After 24 Hours: 18.5

n
<
I

Soil Description Depth | Elev Sa{\gpieS_Pampie N Cu o | Mc h’d
Type
- Black Cinder FILL ]
e w/Gravel —_
- 5.0 | 5—721.1
e o 1 g 15,15
- Black/Brown FILL ot =, 3
— w/Cinders, Slag & Gravel —
B 1 0 716.1 I>1FT
- — 2 ss |11
15— 711.1 1>1FT
.. Petroleum Odor in Sample #3 — 3 S5 1,1
) 2 0—i706.1 _—
——  Pertroleum Odor in Sample #4 — 4 S 55
T 25.0 2 5__.._,....—— 701 .1
— Very Soft Grey Silty CLAY Bae 5 'SS g’z 0.0 42.0
— Shelby Tube #264-1, 27.0- — NN
= 28.0, 0.3 Recovery — .
_ Sample Discarded 3 ] 696'J’”\ \ ST
—  Repushed Tube 29.0-31.0 — 6 S5  |1>1FT
2.0 Recovery . h— 4
- 32.5 - -, >
":__"‘ Grey SANDSTONE .
I 4 O—or
_— Augur Refusal @ 32.8 &7 —
] Ind of Boring @ 32.8 FT :
S 4 5]




RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No:
Boring: 265 Date Started: _2/7/96  Date Completed: _3/8/96
Location: See Site Plan

140# Hammer, 3.25* I.D. Auger, 7% 0.D. Auger, 30" Drop (GF #2)
ELEVATIONS WATER LEVELS
g Ground Surface: 727.3' - While Drilling: 20.0°
End of Boring: 669.3' At Completion: 31.6" prior to coring
SS = SPLIT SPOON, ST = SHELBY TUBE, DB = DIAMOND BIT 18.5" after coring
V/Z71 = NX Rock Core ESSNN = sheiby Tube  After 48 Hours:18.0
: g SamplgSampig
Soil Description Depth | Elev No | Type N Cu 03] Mc Kd
' Brown Sandy Fill w/Gravel 5 :
S Brown/Black Cinder & -
S 5-—]722.3
8 . Slag FILL — 1 ss 2,2
— e 2,4
R - 10—
i S— —717.3
= « 14,3
= R 2 s =
. — 12,2
- —
— 15—/ 712.3
e — 3 ss ll
S . Lsi
{~ e Neo Sample #4 Retrieved 20 - 70673 4 ss 1,0
{ — e 1,0
; <20 25 702.3 T
— Very Soft Grey Silty CLAY e 5 ss |z 0.00]35.8 {75.8 PCF
— Shelby Tube #285-1, — ALY ST
o 27.0-28.0, 1.5 Recovery 30——697.3 6 s | 1.0, 0.00 | 36.0|75.8 PCF
— — 2,2
36.0 | 358923 — ss £7,20
— Grey/Brown Very Dense - 29,26 8.7
: - SAND & GRAVEL -
40.0 1 40—1|687.3 - s |s s
: Med. Coarse Brown SAND o g,12 12 .4
45 0 43—-—: 682.3 : a3
T Dense Grey/Brown SAND & GRAVEL | — =2 120,18 12.4
T - o
Grey SANDSTONE \ — / / / / DB

h Augur Refusal

@ 48.0 FT. PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

Project: ALCOSAN GEQOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN

Proj No:

Boring: 265 Date Started: _3/7/36  Date Completed: _2/3/95

Location: See Site Plan

140# Hammer, 3.25" I.D. Zuger, 7" C.D. Auger, 30° Drop (GF #2)
ELEVATIONS WATER LEVELS

Ground Surface: 727.3'
End of Boring: 669.3'
VA = NX Rock Core

While Drilling: 20.0'
At Completion: 31.6

prior to coring

18.5" after coring

SS = SPLIT SPOON, ST = SHELBY TUBE, DB = DIAMOND BIT  Afier 48 Hors 180

i . = SamplegSampig
Soil Description Depth Elev No | Type N Cu Cp Mc Kd
— \_CGrev SANDSTONE 50.7 . 7

S Haxd Grey CLAY 52.2 ] /

— Grey SANDSTONE 5516723 B
e ROD = 0.65 e

— 58.0 1

- Znd of Boring & S8.0 7. 50:

— Begin: 48.0 FT —

R End: 58.0 T e

_ Coring Data ]

= Depth| Time | Pull Down -

— Elapsed | Pressure S

- 0 0:00 300 psi —

— 5 16:00 300 psi —

— 6 19:00 | 300 psi

R 7 20:30 300 psi

— 8 21:40 300 psi

—_— 9 22:50 300 psi

— 10 24:50 300 psi

T

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No:

Boring: 266  Date Started: _6/14/96  Date Completed: __6/17/9¢

Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 726.8' While Drilling: 16.0'
End of Boring: 672.4' O hrs after Coring: 16.5'

After 24 Hours: Caved at 11.5'
VZ/ZA = shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

: L Samplg Sample .
Soil Description Depth | Elev [°5, Type N Qi | O | Mc \O/d
4" Asphalt Pavement 0.3 — 14,16
— Cinders & Slag. FILL - 5 1 SS 18,8
- Very Loose Brown Gravel, 5-—|721.8] 2 ss 1.1
— Slag, Sand, Bricks, FILL - 1.0
I 10— 716.8
. NOTE: Weight of Rod advanced -
- sample spoon to 19.5° -
S 1 5l 711.8
s 20.0 -
706.8
- Very Loose Black Cinders 20 - 3 88 2.1,
" and Slag, Wet i 11
Sam— 25— 701.8
— - 4 58S 1,1,
- - 0.1
S 30—696.8 1.1
— 32.4 — S I
"~ Very Dense Brown GRAVEL w/ Sand - 6 Ss 5,6,
& Traces of Sandstone, Wet 35—1691.8 16,43
o oW —
T 38.0 -
- 40—1|686.8 | 7 | g5 |B7
- Very Fine Brown SAND, Dense Wet - 8,10
— SP-SM 44.0 -
4 Bl e @ 8 8s 50/.1
" Very Dense Sandy GRAVEL w/ traces -
~—  of Sandstone Fragments, Wet e
T Gw - ss 5
/@/@&g e 2d . 38
b ’ 33,72

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No;:
Boring: 266 = Date Started: _6/14/35  Date Completed: __6/17/96
Location: See Site Plan

140#% Hammer, 3.25" I.D. Auger, 7" 0.D. auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 726.8° While Drilling: 75.?’ . |
End of Boring:  672.4' At O Hrs After Coring: 16.5

After 24 Hours: Caved at 11.5'
V774 = shelby Tube = NX Rock Core  §S= Split Spoon ST= Sheiby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sirgpie S%rggie N Qo | Mc b’d

Grey CLAYSTONE, Soft .
" 54.0 7 / 10
S— ] sa4| 55—1671.8 S5 |50/.4
— \ Grey/Red CLAYSTONE, Soft -
— 60— 666.8
"““" End of Boring @ 54.4 FT. O
I 65

PAGE 2 of 2

- 4



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Project: ALCOSAN GEQOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQOSAN Proj No:
Boring: 267  Date Started: .5/28/%6  Date Completed: __5/28/96

Location: See Site Plan
140# Hammer, 3.25" I1.D. Auger, 7% 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 727.0' While Drilling: 13.0°
End of Boring: 663.0' Prior to Core: 12.6', After Core: 12.6'

After 24 Hours: 14.2'
V774 = Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

. L Samplg Sampld
Soil Description Depth Elev No | Type N Qu O | Me Z}fd
% Concrete 0.57 s
" SlagFILL 5 — - 11.29
Black Cinders, Red Bricks, 5—722.0] 2 s 12, 4,
e Slag, FILL — 2,3
I—— 10—{717.0] 3 ss 1,4,
— — 3,3
T 15— 712.0| 4 ss | 2.2,
— — 2.2
— 18.8 -
= Very Soft, Wet Grey/Black/Olive 20—707.01 5 85 2.1 0.52 050 |292 102 PCE
 N\._SILT, Some Clay ML 205 - 2,2
- Very Loose Grey/Black 55— 1700 ol s 0.1,
S Fine Silty SAND, Wet to Moist ——— SS 22
— SP-SM —
A 30.5| 30—1{687.0 | 7 sg | 811,
—_— . 7.5
35—|692.0| 8 ss  |5,10,
[ Med. Dense Brown SAND & GRAVEL — 13,15
— Moist to Wet —
—— 40—1s87.0 | o 15,12
- — S5 112012
— 45—1682.0[_10 58 9&55’
S J— /
Grey Sity SHALE, Weathered - ' 5 DB

Moderately-Exiremely Broken,

RQD = 0.15 PAGE 1 of 2




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQOSAN Proj No:
Boring: 267 Date Started: _5/28/38 _ Date Completed: __5/29/96
Location: See Site Plan
140% Hammer, 3.25" I.D. Auger, 7" 0O.D.
ELEVATIONS
Ground Surface: 727.0
End of Bormg:  683.0

© Drop
WATER LEVELS

While Drilling: 13.0'
Prior to Coring: 12.6, After Coring: 12.6'
After 24 Hours: 14.2'

V774 = Shelby Tube = NX Rock Core 5S= Split Spoon ST= Shelby Tube, DB = Diamond Bit

]
ol
[

Q
M
&
tat
L]

Soil Description Depth | Elev Szirgple S?ggie N Q@ | | Mc B/d

I— ] N
— TEEEN
- (Grey CLAYSTONE,Soft —
. Extremely Broken, Weathered 54 .8 55 - 672.0 \ s
— Grey/Red CLAYSTONE,Soft \
SE— Moderately Broken, Weathered \ '

58.3 0
. Grey Silty SHALE/SILTSTONE, Hard 6 667.0 \
——  (Occasionally Broken, RQD = 0.67
o £54.0

65

oo oo

taken from 61 for Compression Testing

Coring Data

i

Depth | Recovery
48.0-54.0 4.6
54.0-58.0 4.8
58.0-64.0 4.8

nInnnnnmnm
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RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No: _
Boring: 268  Date Started: _6/3/96  Date Completed: __6/3/3¢6

Location: See Site Plan
1404 Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 727.0' While Driliing: 9.0’
End of Boring: 663.0' Prior to Core: 15.6', After Core: 11.5'
After 24 Hours: 15.3'

V//4 = sheiby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Se;@ple S?ynggﬁe N Qu | @ | Me Kd
—=""___Concrete 0.87 10
~  Brown Gravel & Sand FILL 30 ’ -
'—' Black Cinders, Red Bricks, 5 —|722.0] 1 ss 5.7,
— Slag, FILL - 10,10
I 10— 717.0] 2 | ss | 2.3
— — 2,4
_ 15— 712.0] 3 ss | 2.2
— Strong Sewage Odor - 3.4
— / 18.0 _
R s 0,0, 10.85 I0.00 |27.1 HO2 PCF
—{Very Soft, Wet Grey/Black/Olive | 20——|707.0| 4 S o .
— Clayey SILT, Trace Sand ML ,, — '
. _ 5 as 0.0,
—— 25—702.0 0,0
— Very Loose Grey/Black -
— Fine SAND & SILT, Wet -
s SP-SM —
A— 30—687.0
T SP-SM -
— 34.0 -
®_ Very Fine Grey SAND, Wet a5 g| 35—692.0] 6 ss 13,4,
e Med. Coarse Brown SAND & — 4,10
a— GRAVEL, Wet SW 340 ——
_ ce 18,13,
e Dense to Very Dense Med. Coarse 40 — 687.0 7 ss 18,20
— Brown SAND & GRAVEL, Trace e
— Sandstone, Wet Sw -
45.8] 45——|6g2.0| 8 SS Zil§4
— Grey Claysione, lrace Sanostone,\!\fi%at;ered — g cg “sis
— : - 50/.4
= Grey Silty SHALE, Weathered - x
.. [ Moderately-Extremely Broken, o 0B
%ﬁiﬁé RQD = 0.20

PAGE 1 of 2




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 268 Date Started: .£/3/36  Date Completed:
Location: See Site Plan
140#% Hammer, 3.25" I1.D. kuger, 7" 0.D. Auger,
ELEVATIONS
Ground Surface: 727.0°
End of Boring:  663.0°

£/3/96

-
SV

o

rop
WATER LEVELS

While Drilling: 9.0

Prior to Coring: 15.6, After Coring: 11.5'

After 24 Hours: 15.3'

EZZZ = Shelby Tube = NX Rock Core SS= Split Spoon S§T= Shelby Tube, DR = Diamond Bit

; e = SamplgSample
Soil Description Depth | Elev No | Type N Qu 9] Mc Kd

51.8

Grey/Red Silty CLAYSTONE, Soft
Extremely Broken, Weathered
58.0

o3

]

o
HHTHH

77777/

Grey SHALE w/ Lime Nodules,
Med. Hard, Fissured at 58.0
Grey Sandy SHALE Extremely
Broken, Weathered ROD = 0.10
Grey Silty SHALE/SILTSTONE, Hard
Occasionally Broken, RQD = 0.85
64.0

(o2}
(-

667.0

Py
<

i

|

(o))
(63}

)

End of Boring @ 64.0 FT.

1 Sample of SILTY SHALE/SILTSTONE
taken from 62 for Compression Testing

Coring Datsz

Depth Recovery

46.4-51.4 3.7

51.4-58.0 4.8

58.0-64.0 5.7°

I

nnnmnnnn
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RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EFM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No:

Boring: 269 Date Started: _5/31/36 _ Date Completed: 5/31/96
Location: See Site Plan
140# Hammer, 3.25" I.D. Auger, 7° 0.D. Auger, 30" Drop

WATER LEVELS

ELEVATIONS
Ground Surface: 727.0'
End of Boring: 662.9'

While Drilling: 15.5'
Prior to Core: 14.6', After Core: 14.6'
After 24 Hours: N/A

V774 = Shelby Tube - NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

. .. = SamplgSampls
Soil Description Depth Elev o Type N u o Me Kd
= Concrete 0.8 -
_ Black Cinders, Red Bricks, 5 —722.0] 1 ss |10, 4,
— Slag, FILL - 4.5
S— 1 Qi 717.01 2 sg 4.3,
e e 2,3
— 15 712.0( 3 ss |11
—_— — 3.3
— 19.5 —
20—{707.0] 4 ss | V.1, 1100 0.75 |35.2 HO2 PCF
" Very Soft, Wet Grey/Black/Olive - o 1.1
- Recovery = 1.7 ¢

.. Clayey SILT, Some Sand g4 540 — ‘ - g ry {
L Very Loose Grey/Black 25 _ 702.0 1,1
— Fine Silty SAND, Wet to Moist —
- SP-SM -

3051 30—i697.0 | 6 ss | 04
: Brown Silty SAND w/ some Gravel : 3.2
— SP-SM — . 501
ccme— 350 35~—: 682.0 7 88 3.6
: - 8 ss 14,17
—— — 28,25
_— V.Fine, V. Dense, Med. Coarse 40 — 687.0
oo Brown SAND, Some Gravel —
— sP — .
———— 45—1682.0| 240 SS 7.7
— 46.5 — — 1 ss 12,10
- Grey Silty SHALE, Weathered B 50/0
T Extremely Broken, RQD = 0.00 - D8

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:
Boring: 269 Date Started: _5/31/5¢ _ Date Completed: __35/31/56
Location: See Site Plan

140#% Hammer, 3.25* I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 727.0' W{"“e Drg””SI 1515 Ater Gorin |
End of Boring:  662.9' Prior to Coring: 14.6, After Coring: 14.6

After 24 Hours: N/A
V772 = sheiby Tube = NX Rock Core  S8= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev [Sample Sﬁ;’ggie N | | o | Me bfd
S—— 51.8 e
" Grey/Red CLAYSTONE,Soft to Med. _
e Hard, Moderately Broken, Weathered -
56.0 55“:: 672.0 o5

Grey Siity SHALE/SILTSTONE, Very
Hard, Occasionally Broken, 80
RQD = 0.95

667.0

)

64.1

End of Boring @ 64.0 FT.

T

Co o b

1 Sample of SILTY SHALE/SILTSTONE
taken from €1° for Compression Testing

Coring Data

Depth Recovery
49.6-54.1 3.7
54.1-64.1 10.0°

T TTTTT PRI

Cenc b b o o

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
o Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQSAN Proj No:
Boring: 270 Date Started: .5/29/96 _ Date Completed: __>5/29/36

Location: See Site Plan
1404 Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 727.0' While Drilling: 17.0'
End of Boring: 663.0' Prior to Core: 11.5', After Core: 14.9'
After 24 Hours: 14.8

V773 = Shelby Tube = NX Rock Core  $S= Split Spaon ST= Shelby Tube, DB = Diamond Bit

. - Sample Sample
Soil Description Depth | Elev [0 Type N Q| @ | Me Kd
" Concrete 0.8 —
_ Biack Cinders, Red Bricks, 5—1722.0] 1 s |2, 11,
— Siag, Loose, Wet FILL - 8,8
S 10— 717.0] 2 ss | 2.3,
o — 4,3
S 15": 712.0y 3 ss 1,1,2,2
— 17.7 : / 4 88 1,2,3,8
~ Very Loose, Wet Grey/Black/Olive 20 ] 207 .0 /A ST Recovery = 0.0 t
—  Clayey, Silty Very Fine SAND SM — ’
= "*8TRONG PETROLEUM ODOR™ ban
Grev/Brown Clavev SILT ML 540 — 1,1
U — 5 88 ’
. 2 5—1}702.0 12 | 700 28
S Grey/Brown Fine SAND, Wet T
— SP-SM —_—
30.0 | 30—{697.0 | & ss | 1.2
pren — 7.8
- Med. Dense to Dense Brown SAND & —
~  GRAVEL, Moist to Wet - _
35—i692.0| 7 ss |66,
— SP - 5,8
— e ss
— 40—1|687.0 | 8 as §7
""' 45— 0o 9 s [12,12
— S—|682.0 21,10
e 47.5 —
. Weathered Grey Claystone 49 g - 10 ss 50/0
® - < DB

Grey Silty SHALE, Weathered
Extramely Broken, RQD = 0.00 PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EP

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 270 Date Started: _5/23/95  Date Completed: ___5/23/56

Location: See Site Plan_
140#% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 727.0' Wl‘ﬁiie Driiling: 17.0 ‘ !
End of Boring:  663.0' Prior to Coring: 11.5, After Coring: 14.9

After 24 Hours: 14.8'
VZ74 = sShelby Tube = NX Rock Core  S$S= Split Spoon ST= Shelby Tube, DB = Diamond Bit

X

End of Boring @ 64.0 FT.

1l

; . SampldSampie
Soil Description Depth | Elev No | Type N | Qu Qo | Mc Kd
— 51.5 ] \
_—  Grey CLAYSTONE Soft, Weathered — \
I—— c= a4 55 672.0 -
" Red CLAYSTONE Soft, Weathered - \
0.9 60—667.0

e (Grey Silty SHALE/SILTSTONE, Very e
" Hard, Occasionally Broken, - \

QD =095 64.0 o

65

1 Sample of SILTY SHALE/SILTSTONE
taken from 63' for Compression Testing

Coring Data

Depth Recovery
49.0-58.0 8.7
59.0-64.0 4.9

conchrndbodad o g

T

PAGE 2 of 2
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RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No: 7
Boring: 271_ Date Started: _5/30/96  Date Completed: _2/30/9¢
Location: See Site Plan

140# Hammer, 3.25% I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 728.0' While Drilling: 15.0°
Erd of Boring: 662.0' Prior to Core: 14.6', After Core: 14.6'

After 24 Hours: 12.2'
V/74 = Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

; . SamplgSampig
Soil Description Depth | Elev [°% Type N Q| @ | Me Kd
- Augured Directly 10 48.0 Ft
s Weathered Grey Claystone Augur

47.5-48.0 48.0

L1

Grey Silty Shale, Extremely 50 £78.0

— Broken, Soft. RQD = 0.0 51.7 \\

— (Grey Limestone, Hard, Mod. Hroken

I ROD =017 53.6 \
Grey CLAYSTONE, Soft, 55 673.0 \
Mod. Broken \ DB

60.5] 60 568,9\
Red/Grey CLAYSTONE, Soft 61.9
. Grey SILTSTONE w/Limestone
==~ Nodules, Mod. Broken, Hard 63.8] g5 663 .0 \

Grey Silty SHALE Hard,

HHIIIHIHH}HH’HHIH}

cocebeoec b b o bocod oo b b

PAGE 1 of 1



RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:

Boring: 272_ Date Started: _6/6/36  Date Completed: __5/7/36

Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30° Drop

ELEVATIONS WATER LEVELS
Ground Surface: 725.6' While Drilling: 17.2'
End of Boring: 664.5' At 0 hrs After Core: 14.8'

After 24 Hours: 15.0'
V774 = shelby Tube - NX Rock Core  SS= Spiit Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev SagtpieSgyr;gie N Q | @ | Me Kd

—— \Verv Dense Brown Gravel.Some Sand |y o — !\l SS Is50/.5
S Blue/Green Slag, Hard 3.0 -
e .= 4 g |13, 13
— ::e—-—:_ 720.6 12,11
. Grey Gravel & Sand, Some Siit, —
—  Dense, Damp S

10— 715.6] 3 ss | 3.4
6" Black Shale Fragmenis 10.5 - 11.0ft i 4,2
— 14.0 -
e F/Med. Coarse Brown SAND & GRAVEL 1 5——i 710.6 4 ag .2,
—  Moist, Slightly Compact - .13
— Voist, Shightly Lomp SW —
— 20.0 -

20 705.6| 5 ss 13,5
e Black Sandy SILT w/ WOOD, Wetj e 20 10
"~ "PETROLEUM ODOR™" - ‘
— f‘ 24.0 -
——! 8" Fine Black SAND wet, 24-24.5 B 700 .6
- Blk. CINDERS . SLAG. & WOOD 52 . — 0.6 & |ss g'z’
" Grey/Black GRAVEL&SAND, Wet - ’
" Soft Grey SILT, Trace Sand ML e =
— o rey , Trace San 30.0 30-——:_‘695‘6 v as 2.1, 1 __ L 40.5 L
"~ F/Med. Grey SAND, Slightly Compact, - 2.3
e pAOISE e
S SP _—

35.6, 35——[690.6 8 ss 12,10,
" - 7,6
= Grey Sandy GRAVEL, Wet GW —
— 39.0 -
—— Very Dense F/Med. SAND w/ GRAVEL | 40 ——|685.86 g S8 28,28
b ssseson: —" 2 s
e WO SW-SM — 9,39
— 43.3 —
_____ Brown SANDSTONE, Weathered 45| can ss |81.60
— o3 —|680.6 | 10 111
- E 11| ss |50/.1
Grey Silty SHALE Extremely Broken. 0B

Med. Hard, RQD=0.0
PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 272 Date Started: _6/6/96 Date Completed: __8/7/96
Location: See_ Site Plan

140# Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 725.6' While Drilling: 1?’2! ] ,
End of Boring:  664.5' At 0 Hrs After Coring: 14.8

After 24 Hours: 15.0'
V/Z74 = shelby Tube = NX Rock Core  $S= Split Spoon ST= Sheiby Tube, DB = Diamond B

it

Soil Description Depth | Elev [SamPle Sﬁjgg‘e Nl | o | M| 8y
o 51.1 —
= Grey SILTSTONE Med. Hard Mod. ==
Broken,Many 30 deg. Cracks,Lime .
Nodules @ 55.51t,RQD=0.17 55— 570.6
S 56.9 - DB
Grey CLAYSTONE, Soft Mod. Broken — \
60.0) 60— 685.6 %
Sn— Red/Grey CLAYSTONE, Soft, _—
Occassionally Broken 61.1 o
| S E5 e
e End of Boring @ 81.1 FT. —
I Coring Data —
Depth | Recovery T
48.1-56.1 6.7 —
56.1-61.1 4.0 —-:

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCQOSAN Proj No:

Boring: 273 Date Started: _6/13/96  Date Completed: __6/13/96

Location: See Site Plan

1404 Hammer, 3.25* I.D. Auger, 7" 0.D. Auger., 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 725.0' While Drilling: 17.3°
End of Boring: 666.0' At 0 hrs After Core: 7.2'

After 24 Hours: 13.0°

V774 = sShelby Tube - NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sﬂjp*e S.?y”;g*e N Q| @ M| ¥y
—\ Brown Gravel & Sand 10 1 g ?21 f4
—  Grey/Black FILL, w/ Gravel & Slag — '
5 —i{1720.0] 2 ss | 8,10
S - 4,14
— 8.0 —
7aE 2.4,
— Brown Sand, Gravel, Slag 10 . 715.0 3 S8 5 8
. Trace Cinders, FILL — '
— NOTE: Difficult auguring —
— from 11.0 -19.0 ft. 15— 710.0| ¢ ss 2':
— Gw — '
o 18.0 —
_____ Black Gravel & Sand, Med. Dense, | 20 —705.01 5 ss 5.5,
— Wet, Trace Slag B 5,8
S 25— 700.0] 6 ss 18,5
porrme NOTE: Large cobbles returned to - 3.2
— surface by augur when head was -
E— 30— 695.0 | 7 s | 2.7
e s 15,12
- 33.0 -
-_-Vegy Dense Brown Gravel, Some SAND 35 - £50.0 8 cg 16 19
- GW - 24,20
e 40.0 -
40 685.0 | 9 ss 5
— Very Fine Grey/Brown SILT & SAND, — iéb’ 6 20.2
—— Wet, Dense ML -
440 -
Hard Grey/Brwn GRAVEL, some Sand | 4 5——|¢gp | 10 ag l§,35
T e ’ 37,41
— e Roller
- GW - Bit
- B

PAGE 1 of 2




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCQSAN Proj No:
Boring: 273 Date Started: _6/13/96  Date Completed: __8/13/36

Location: See Site Plan
1408 Beeiar, 3.25* I.D. Auger, 7° 0.D. Auger, 30" Drop

Ground Surface: 725.0°' While Drilling: 17'? ) ,
End of Boring:  666.0" At 0 Hrs After Coring: 7.2

After 24 Hours: 13.0°
VZ74 = Shelby Tube = NX Rock Core  5S= Split Spoon ST= Shelby Tube, DB = Diamond Bit

: g = SamplgSampld
Soil Description Depth Elev No | Type N Qu 0] Mc K;;
- Grey SILTSTONE, Med. Hard-Hard — N
Extremely Broken, RQD = 0.10 ™
54.0 -
I 55— 669.0 B
Grey SILTSTONE, Hard e
= Qccasionally Broken, RQD = 0.40 7 \
T 58.0 ]
60 665.0
End of Boring @ 58.0 FT.
65

NOTE: 7" Sample of SILTSTONE
taken from 58 # for testing

Coring Data
Depth Recovery
49.0-59.0 10.0°

N

T T THTT T T

Co o

PAGE 2 of 2




RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No:

Boring: 274 Date Started: _6/13/96  Date Completed: __6/13/36

Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 725.0' While Drilling: 18’
End of Boring: 677.5' At O hrs After Core: 10.2'

After 24 Hours: 15.3'
VZ74 = Shelby Tube - NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sirgples_?yn;gie N Q@ | ® M| § 4
_— e 1 ss  |12,14
_ Grey/Black FILL, w/ Gravel & Slag - 12,18
Red Bricks in sample #2 5 o 720.0 2 55 6.7
e - 9,11
— 9.0 -
J— o 8,7
prom— Brown Sand, Gravel, Slag 10 o 715.0} 3 Ss g 14
. Trace Cinders, FILL gw — '
" 15— 710.0| ¢4 ss 12,9
— — 9.6
— e SP 19.5 -
L— ~F/Med. Brwn SAND Some Gravel Wdt -
20 705.0f 5 ss 2.5
- - 7.9
" Black Cinders w/Slag, med. Sand -
& Gravel GP -
T 25.0 -
25 700.0] 6 ss  |10,18
— Very Dense Grey/Brown - 27,17
- SANDY GRAVEL, Wet -
30.5| 30—{695.0 | 7 ss |87
 Med. Coarse Grey SAND w/ Gravel, - 6.5
e Trace Clay,Med. Dense, Wet S M 340 —
35—690.0| s ss  }10,11
——— GRAVEL,Dense,Wet, Trace SAND - 7.8
N— GW e
e 40.0 —
40 685.0 | 9 ss
- Very Fine Grey/Brown SAND, Trace — ;7'8
— Silt, Wet, Dense  gM -
44.0 -
Hard Grey/Brwn GRAVEL, some Sand spl 45—I|680.0] 10 as 22 22
anndstone pieces in end of sample #10 46.0 '
- CLAYSTONE, Soft —

Augur Refusal @ 47.5 ft PAGE 1 of 1



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM
Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 276 _ Date Started: .6/12/96  Date Completed: __5/12/36
Location: See Site Plan

140# Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 725.5' While Drilling: 15.5°
End of Boring: 667.5' At 0 hrs After Core: 15.7

After 24 Hours: 15.8'
V774 = shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

. R SampldSample
Soil Description Depth Elev No | Type N Qu Cp Mc Xd
— Gravel, Sand, FILL 10
— Cement, Sand, Gravel, Slag, FILL ., -
— ' ’ ! e 7.9.98
e V. Dense to Hard, Dry to Moist 5 — 720.5 : = 54
— gizg -
I 10— 715.5] 2 ss |14 7
— & e .5
nsmovaarans: : cimenors.
b < ot |
5 Red Bricks in #3 15 710.5| 2 ss 12,12
- = — 7.50
L o .
-— ‘ 20.0 -
20 705.5| 4 ss 6,4
—  Med. Dense GRAVEL, Wet GP — 5 3
T 24.0 —— '
_-"/F/Med. Coarse BIk.SAND Dense, Wet o5
 Traces of Red Brick & Wood SP,. 0 o} 700.5] 5 ss  10,0,0,0
‘ - 1,1
L {rg. GRAVEL, Loose, Wet — & L
— g ap - o 88 2.3
30.0 1 30—{695.5
—— GRAVEL.Some Sand, Very Dense, Wet -
—_— Gp —
S— 35——690.5] 7 ss  |21,11
— - 13
20.90 40—Ie85.5 [ 8 | o5 h3.16
A Very Dense Brown/Tan SAND & - 13
| GRAVEL  sp.sMm —
440 -
— V. Dense Grey/Brown 45— 680.5 —2 ss (55,30
— GP SANDSTONE & Gravel - Rolier
48.0 - Bit
[ - B
® 49.0 -
Grey SILTSTONE Weathered,Extremely Broken,Soft
Grey SILTSTONE Moderately Broken.Med. Hard-Hard PAGE 1 of 2

Some interbedded Clay at 55.8, RQD = 0.27



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCQSAN Proj No:

Boring: 226 Date Started: _6/12/95  Date Completed: __6/12/36

Location: See Site Plan
140#% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 725.5' While Drilling: ?5'5.5 ) .
End of Boring:  667.5' At 0 Hrs After Coring: 15.7

After 24 Hours: 15.8'
= Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

; g SamplgSample
Soil Description Depth Elev No Type N Cu e} Mc 2)/5
= (Grey SILTSTONE Moderately Broken, — x\
Med. Hard-Hard,Some interbedded :
e Clay at 55.8, RQD = 0.27 - De
55— 670.5 \
— 57.8 — \
< 58.0 e \\
I \_ Grey LIMESTONE, V. Hard, —
o Occassionaily Broken 60 o
S 65 e
i End of Boring @ 58.0 FT. B
— ]
S Coring Data :
Depth Recovery .
48.0 - 58.0 88 # :
PAGE 2 of 2
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RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQOSAN Proj No:

Boring: 277 Date Started: _6/6/36  Date Completed: _6/6/96
Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS
Ground Surface: 724.0' While Drilling: 14.0'
End of Boring: 661.0' At O hrs After Core: 12.8'

After 24 Hours: 14.4'
VZ7#4 = Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

: e Sampld Sample
Soil Description Depth | Elev [S37 Typo N Q| @ | Me Kd
- Lo T 1 | g5 |49, 57,
T Cement, Sand, Gravel, Slag, FILL - 29,37
— V. Dense to Hard, Dry to Moist — ss
— 5-—1719.0 50/.4
10— 714.0f 3 | sz |4.12

—— 4" Wood 15.7 - 16.0ft 16.0| 15— 709.0f 4 | ss |1.5

. - 10,24
- Black Cinders, FiLL, Loose, Wat -
e 18.0 —
" Loose, Wet, Grey Sandy GRAVEL, | 20——704.0} 5 ss | 1.2
— Traces of Wood SP 9540 - 2.1
_~"F/Med. Coarse Brn.SAND,Dense Wellps =

S| £0G

- GRAVEL,SAND,SLAG.& CEMENT 25-|699.0] & |ss ii’f;
= V. Dense,Wet sSp - '
— 29.0 -

Black Cinders, FILL, Loose, Wet 30——694.0 7 g 1,9,
“—SM Grey/Black SAND, Trace SILT, - 16,14
- Med. Dense, Wet, Cinders 34 0 -

SP [

Med.Dense F/Med. Brwn, SAND 350 35 689 .0 8 ag 1,2,
—— GRAVEL,Dense Wet, Trace SAND - 15,17
— GP 38.5 — 3
— 40 o 38 50/7.2
- Very Dense GRAVEL w/ Sand & — 684.0
prem Sandstone fragments, wet GP —

Grev SANDSTONE Weathered 2 g—-— 679.0 ka2 S5 |20 <
~— Grey Silty SHALE, Extremely Broken, Ve \ )
— RQD=0.0 — =

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:
Boring: 277_ Date Started: _6/6/96  Date Completed: __8/6/96

Location: See Site Plan
140#% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

Ground Surface: 724.0° While Drilling: M’O,! ) ‘
End of Boring:  661.0' At 0 Hrs After Coring: 12.8

After 24 Hours: 14.4
VZZA = shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

: e SamplgSamplg
Soil Description Depth Elev o Type N Qu Cp Mc Xd
S Grey Silty SHALE Med. Hard 7
Extremely Broken, RQD = 0.0 —
e 56.0 55— 669.0 \ -
i Grey CLAYSTONE,Soft i
o Extremely Broken -
- Red CLAYSTONE, Soft 63.0 — k
I £5
End of Boring @ 83.0 FT. -
SN Coring Data ]
T Depth Recovery ]
45.0-51.0 2.5 —
SO— 51.0-56.0 4.6 —
A 56.0-61.0 0.0 ]
— 61.0-63.0 0.8 _____"'

PAGE 2 of 2



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM
Project: ALCOSAN GEOQOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 278_ Date Started: _6.7/86  Date Completed: __5/10/96

Location: See Site Plan

140#% Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 724.6' While Drilling: 19.5'
End of Boring: 664.1' O hrs after Coring: 12.5'

After 24 Hours: 11.0'

= Sheiby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

some GravelWet ML 1300 30—{6394. 6 4.3

— Grey/Black GRAVEL & SAND, - 8 ss 21t
— Med. Dense Wet - ’
- v GP-GM 350 35__: 5RO .6
- — g s 13,15
— Brown Sandy GRAVEL, Wet . 12,17
s Very Dense GW -
41.01 40—/|684.5 < g
" Reddish Brown SANDY GRAVEL, _ 0 1ss |13 15
L Dense, Moist, Some SILT I
45.8 45—1679.¢ -
) - 11 S5 32,56
Blue/grey SANDSTONE, Weathered e 85

T

Augur refusal at 50.0

Soil Description Depth | Elev Sﬁptesq?yn;gie N Q| @ M| ¥ 4
—\Very Dense Brown Gravel Some Sand 0.5 !\l 35 3,
e _ Y - 50/.3
T &  Cement, Gravel, Sand, 3.0 — 5 oo
prem——" o 3 - oo §
© Hard, “iLL 5 el 7195 .8 2 o
— o — 16,17
[
e Q —
N o po—
o
S tcé P
— 10—1f714.6]_3 ss  17.4,37
— = = 50/0
3 -
: § - ‘[/4 85 50/.2
A— el 1 5=t 709.6 ’
I v 17.2 oo
"~ Brown Sand&Gravel, Siag,FILL —
a— 20.5/ 20—|704.6| 5 s | 8,8,
Black Clayey SILT w/Cinders, Wet - 2,2
Wood in Sampie #5 MH i
~—"*PETROLEUM ODOR™" 25 699.6| 6 ss 1,1.2,2 45.2
06 5 - ST No Recovery
Grey/Black Silty SAND, Y — 7 SS 113,12

PAGE 1 of 2




RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM
Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:
Boring: 278 = Date Started: _6/7/86 Date Completed: __56/10/96
Location: See Site Plan

140%# Hammer, 3.25* I.D. Auger, 7% 0.D. Auger, 30" Drop
ELEVATIONS WATER LEVELS

Ground Surface: 724.6' While Drilling: 19.5' |
End of Boring:  664.1' At 0 Hrs After Coring: 12.5

After 24 Hours: 11.0'
V/ZA = shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

; c g Samplg Sampig
Soil Description Depth | Elev No | Type N | CQu O | Mc Kd

I — N
S Grey SILTSTONE Med. Hard :

Extremely Broken, RQD = 0.13 e o
S 55— 669.6
— 56.5 — \\ b8

Grey/Red CLAYSTONE,Soft — \\
. Slightly Broken 80.51 60— 6641 N

End of Boring @ 60.5 FT, .
IE—— 655 cd
— ]
SU— Coring Data —
T Depth Recovery ]
— 50.0-55.0 4.3 .
S—— 55.0-60.5 5.5 ——
PAGE 2 of 2
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RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:

Boring: 278 Date Started: .6/10/96  Date Completed: __6/11/36
Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 725.5 While Drilling: 16’
End of Boring: 669.5' O hrs after Coring: 11.0'

After 24 Hours: 11.0'
V7772 = sheiby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

. . SampigSampld
Soil Description Depth Elev No | Type N Qi e | Mc Kd
—Very Dense Brown Gravel Some Sand 0.5 = 2.3,
— ’ o 1 sSs
— Slag, Gravel, Sand, Glass, 3.0 = 3.2
e Bricks, FILL 5 B P 8, 11,
— — 720.5]1 2 ss 8,10
. lLarge Cobbles Returned to surface —
—= by auger 9.0 -
10— 715.5] 3 ss  |3.4,
— = 4.8
- Brown Sand&Gravel, -
Med. Dense, Moist 15— 710.5] 4 - 3.4,
- sP — 5.6
— 19.0 —
- Grey Sand & Gravel, Wet 20 — 705.51 35 S8 2,5
— SP-SM — 33
— 24.0 -
— ~*PETROLEUM ODOR"* 25—|700.5| 6 | g5 |54
e Black Cinders & Siag, 055 = 5,20
— some Gravel Wet T
S 29.5 e 8 20
— 30~—i6955 | 7 S P
- Grey/Brown GRAVEL & SAND, - '
S Very Dense. Dense Wet —
_ Gw 35.5| 35—{690.5| 8 ss 13,13
T Fine/Med. Brown SAND, Trace - 10,14
— GRAVEL, Dense, —
— Dense, Wet sM a9 5 - s 26
" Blue/grey SANDSTONE & Gravel, | 40~ |6855 | ¢ S8 142,53
— Weathered —
- Sp —
— 46.0| 45—s80.5| 10 | ss 50,56
e 66,
"N White SANDSTONE. Hard 46.3 —— 50/7.2
4 — Grey Silty SHALE, Weathered - o
Med. Hard. Extremelv Broken - \
A 4 RQD=0.0

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:

Boring: 279_ Date Started: _6/10/96 _ Date Completed: __6/11/96

Location: See Site Plan
140#% Hammer, 32.25" I1I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 725.5 While Driliing: 16" . ‘
End of Boring:  669.5' At 0 Hrs After Coring: 11.0

After 24 Hours: 11.0'
EZZZ = Shelby Tube = NX Rock Core SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

) - SamplaSample ~
Soil Description Depth | Elev No | Type N | Cu o Me Kd

51.0

e (G1EY SILTSTONE W/ interbedded
clay seams,Med. Hard,Extremely

L1

{0 Moderately Broken, RQD = 0.13 5 B
5.0 —{669.5

— End of Boring @ 56.0 FT. ——
I 6 0=
— 55 e
A Coring Data —
] Depth Recovery
T 46.0-51.0 2.6
I— 51.0-56.0 4.5

I

PAGE 2 of 2
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RECORD OF SUBSURFACE EXPLORATION
ALCOSAN - EPM

Project: ALCOSAN GEOTECHNICAL INVESTIGATION PROGRAM

Client: ALCQSAN Proj No:

Boring: 280 Date Started: _6/14/56 _ Date Completed: __6/14/96

Location: See Site Plan

140% Hammer, 3.25" I.D. Auger, 7" 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 726.8' While Drilling: 16.5'
End of Boring: 665.8' O hrs after Coring: 15.8'

After 24 Hours: Caved in at 14.4'
V/74 = sheloy Tube = NX Rock Core  SS= Split Spoon ST= Sheiby Tube, DB = Diamond Bit

Soil Description Depth | Elev S@pfesjgynggie N Q| @ | Mc Kd

4" Asphalt Pavement 53 13,11
. Cinders & Slag 2‘0 - 1 ss 8,8
- Brown Gravel, Slag, 5—1721.8 2 ss 3.3
— Sand, Bricks, FILL — 2,3
- 10—, 716.8] 3 5,4
T Bricks returned to surface — =S 3,3
o by augur during drilling. -
— Wood in Sample #4 15— 711.8] 4 ss 5.4
— — 6,7
— 19.0 —

20——706.8| 5 S LER
——  Very Loose Black Cinders, Wet —_— > Ss 1.1
- No Sample #6 Retrieved o5 — - p :’i
- Traces of Bricks & Slag in #7 M 01.8 ss '
— P ‘7 2 v 2 13
—— e 1,1

30.0/ 30—|696.8| 8 |ss |2,3, 35.6

T Grey Silty SAND, Wet, Trace - 3,2
- Coal Cinders, Slightly Compact —
**“ 850l 25 ls91.8] g ss 16,15,
e — 13,2
= Grey/Brown Sandy GRAVEL, -
- Very Dense Sp . . 14,16
— 40«-—-—__ 686.8 | 10 | ag 5120
. J— 60
P 47 .5 —
—— Grey SILTY SHALE, Weathered, - \
" Extremely Broken - DB

PAGE 1 of 2



RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM

Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM
Client: ALCOSAN Proj No:

Boring: 280 _ Date Started: _6/14/96  Date Completed: __6/17/96

Location: See Site Plan
140# Hammer, 3.25* I.D. Auger, 7" O.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS

Ground Surface: 726.8' While Drilling: 16.0° | |
End of Boring:  672.4' At 0 Hrs After Coring: 16.5

After 24 Hours:Caved at 14.4'
V774 = Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev SamP‘esggg‘e N @ | @ | Mc | 84

No
A \\
53.0 \
——  Grey CLAYSTONE, Soft 5 671.8 \ -
I 57.
/Grey SILTSTONE Med. Hard, \
——7  Moderately Broken, RQD = 0.10 - \
58.
, TEAN
Grey LIMESTONE, Very Hard, )
Occassionally Broken,
RQD = 0.22 85

End of Boring @ 61.0 FT.

5.5" sample of Limestone
taken for testing from 60 f

Loring Data
Depth Recovery
47.5-56.8 No Recovery
57.7-61.0 3.0

] LTI PRI
cencbero b booebroed oo booodbeoad oo L
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RECORD OF SUBSURFACE EXPLORATION

ALCOSAN - EPM
Project: ALCOSAN GEQTECHNICAL INVESTIGATION PROGRAM

Client: ALCOSAN Proj No:

Boring: 281 _ Date Started: _6/11/96  Date Completed: __6/11/96
Location: See Site Plan

1404 Hammer, 3.25" I.D. Auger, 7% 0.D. Auger, 30" Drop

ELEVATIONS WATER LEVELS
Ground Surface: 725.7 While Drilling: 18
End of Boring: 665.7 O hrs after Coring: 12.6'

After 24 Hours: 12.0'
V774 = Shelby Tube = NX Rock Core  SS= Split Spoon ST= Shelby Tube, DB = Diamond Bit

Soil Description Depth | Elev Sahtgpies_?yn;gie N Q| @ | Mc \(d
— — I |ss (1.7
S — 12,1
T Brown Gravel, Slag, — 10
o Sand, Bricks, FILL o . 12, 7,
m—— 5——|720.7] 2 |ss s
1081 10—715.7] 3 | s |1.8,
- Fing/Med. Coarse Brown SAND SP — 3,3
" w/ Gravel, Slightly Compact, Moist 14.0 -
Grey/Brwn Clayey SAND&GRAVEL, Dan'p,Y - 210.7| 4 cs 99 161
ot . o=, 5y
e SM - 7.8
— Biack Slag, Cinders, Sand, FILL —
— 20——705.7| 5 ss 7,8
— - 8.4
— 24.0 —
—— V. Fine Grey/Black Silty SAND, | 25— 700.7| 6 | g5 |23
— Moist, Slightly Compact ¢ u - 3.4
— 3" SILT Seam €25.0, Q= 1.0 -
80.00 30—695.7 | 7 ss ,3;2
" Dense Brown SAND, Some Gravel — '
I 3 5—{690.71 8 ss 7,13,
— V. Dense Brown GRAVEL, Wet e 1
— aw -
39.0 -
— ML Grey Sandy SILT, Firm, Moist 40 .5 4 0—\585.7 | 9 ss 6'7; 1.00 |21.2
— Grey/Brown SANDSTONE & Gravel, - 10,14
. Trace Silt, Dense —
T SM - — .
= @
Very Dense SANDSTONE & Gravel e
GP — 11
Grev SILTSTONE. Extremely Broken - ss |30r.2

PAGE 1 of 2



RECORD Ok 1 dFACE EXPLORATION
Project: ALCOSAN GEOTECHNICAL 1N /EST “ION PROGRAM
Client: ALCOSAN P I
Boring: 281 DateéStarted: _6/11/¢: _ D 2 Co pleted:
Location: See S‘ige Plan

140# Hammer, 3.25% I.D. Auger, 7° ©.D. Auger, 30* Drop

ELEVATIONS WATER LEVELS

Ground Surface: 725.7' While Drilling: 18.0°
End of Boring:  665.7" At O Hrs After Coring: 12.6'

After 24 Hours: 12.0'
VZ/74 = Sheiby Tube = NX Rock Core  $S= Split Spoon ST= Shelby Tube, DB = Diamond Bit

6/11/96

5.5" sample of Limestone
taken for testing from 54 ft

Soil Description Depth | Elev Sirgp&e S%rggfe N jla | o | Mo | Oy

——  Grey SILTSTONE W/ Interbedded — \
T clay seams,Med. Hard,Extremely —

N\ io Moderately Broken, RQD = 0.10 52.5 ]
S 55— 670.7 s
e Grey LIMESTONE, Very Hard, e
" Occeassionally Broken, RQD = 0.37 -

60.91 60— 665.7 AN
End of Boring @ 60.0 FT. R e
E . R R ? 1 %";ﬁ;:“ .
65

i

\,?{

Coring Data
Zepth Recovery
50.0-56.5 4.9
56.5-60.0 3.3

i mninnmnm

T T T

PAGE 2 of 2
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SOIL STRATIGRAPHY PROFILES




(e}

C

-

G

:Q

<

<
{

B214 B212 B213 B215

- @

o

— 1 e i
i {
M el 7288 ! . 773
MM Brown .Siltvbf,‘:‘ay w/ Gravel 1
i 7250 ‘ rac.e “:\‘\\ (Topsolll 1 e
________________ T = T .
722.6
i ! il il
i - ,.
. * PROPOSED FOUNDATION ELEVATION . :
: - 4 | FOR HEADWORKS SCRUBBER BUILDING.— FHil L ___@
! "~ ODOR CONTROL FAN BUILDING & 7i2.3]
ELECTRICAL SUBSTATION, ODOR —
“ CONTROL CHEMICAL FEED BUILDING *
Lé)’osesxz:{we Sand ——‘@
e . . v e . o —t
708.5 . 708.4 - Y Y
707
* Brown Clayey Silt *

Grey Sty [Sand
7038

|

I *

|

1
©

702.5

sk forey (Clayey St Sort &own Sandy St
858.1 638.8 .@

rod. Dense
* Rrwn., Sty Sand

e ‘ Q 5

*

£68.0 Brown Sty Sénci

6979

=

3
¢
i
S

. : Loosei Grey Sand
883.8
Dense to Very Dense . Ioose to Slightty Compact

very Dense pense to Yery Dense

PPPPPPPEIPPOOE

} Brown Sandy Gravel Arown Sandy Grevel 6916 Brown Send w/ Gravel —— Grey/Brwn. '
[ S P - . o Pense Grey et W/ Grevel
688.7 w&ve{
- 6883
- 686.5
to it s =1
T * Med. Dense 10 Dense Dense t¢ Very Dense Dense to Very Dense
Brown Sand w/ Gravel . - Brown Sund w/ Gravel Brown Sand w/ Gravel =
: L oms | i u u
a4 678.1 7.8 |
- Grey Shale Hard Gr
{ Hard Grey Siit d Grey St
P e B Harc Grey St e s
f _ —=)

- [ OOKING SOUTH

- Note: The Soil Stratigraphy Profie shown is for informazon
only. The information shown is obtained from soil COMNGS
at discrete locations. Actual soil stratas between Dorngs
may vary. See soils report for further information &d
Geotechnical Data.

}
i N
{
b

ALLEBHERY COONTY SAMITARY AUTHORITY

For information CONcerning previous porings, WASTERATER TREATMENT
refer to ALCOSAN Design Standard, DS-3. . PLANT

BSTTIBIRGH, PENNSYVANA
For Soil Boring Location, See Site Plan. ‘ T EOTECNCAL
-~ Water Level . SCRUBBER CONTROL
‘ - REY. DESCIPTION DATE | ArF, .| hreROVED FA!*D Bw &E.Em' stSIA‘m
. « |ndicates pH, Chiloride, sulfate, Corrosivity /Resistivity S2sUts M mm‘.’ BATE - FEED BUEDN
Available, See Soits Report 1 - SOALE: Iw'-0~ VERT. WONE MOR.  COMTRACT M. sEETi  OF:
2 DRELTOR OF EMGR. § CONSL., PAPE 195525 DATE
—— Limits of Proposed Structure 3 T R o PR, ONTSECO0N

pATE PLOTTED: R/30/35

»

i

Y T ! - 3




" B22t Bo22 . B223 B233 ' B236

A

1
o . ELEVATION OF PROPOSED FOUNDATION § - — -
1] FOR CHEMICAL FEED AND FAN BUILDING] " Existing Grade 28,0 ; s |
N 726.2 ! ; . i
i § % ” e aT T S e ool 7 Brown Sty Clay wi Graver (Topsoil) R ; :::oi‘n Silty Clay w/ Gravel f”o::so:l} 725.5 Brown Silty Clay w/ Gravel (Topsoil) ____1‘
@ N T 725‘8/ - N ] I B {
; I Sy ey e el R 4 } i |
: P ! ! I
@ LT T - I 1 —
» 1 { I
i | I )
1 = ' Eitl { Fill 1 *
@ T Fint . 1 1 I 1 1
i Back Cincers 1 ! -
i i ] R
t * : i i N
t | — a— ] I I —
: [T — — ! | —- t
L ! ELEVATION OF PROPOSED FOUNDATION i I I ELEVATION OF PROPOSED FOUNDATION {
‘ ; FOR PRIMARY SEDIMENTATION TANK . | i ‘x ,/ FOR ATRATION BASIN i
g - R I 1 L _ ! @
O T N0y 22 B I 70<.0 703.5
i i *
{ &ac}c/Grey Cilayey Silt -
- - | —t— 5O0.5 £0.0 - @
.v - ey C12YEY sit - —'
' 5582 ¢y @ -
: iy sen
o= Clayey Sand - i I G_’e” Sty san . wy
I Fine P 895.5
L; » Grey Sand 69z l Fine Grey Sand * “\\
& e e + | + T
. . 6893'“\ /Brown Sandy Gravel ) ’ V § Gre)’ Sane ta 588.5
: 686.8 "av, Fine G Sand
[1 * Grey Sandstone { } \ < /”n rey san
4 sas Fragments w/ Gravel - .
-1 "";;Q " -1 ] . £84.0
{ . Grey Clayey Silt 582.8 ‘\ 6E2.7 Dense Sandy Gravel Brown Sandy Gravel 83.0
A 680.4} Fine Grey Sand | . eres ——
(1. Ten T ——
r Sandstone . 6.5
: 676.4 1w/ Gravel Dense Sandy Greavel 675.7
| T = 1 B
Hard Grey Silt Hard Grey Siit
Hard Grey Sint Hard Grey/Brown St
: i , LOOKING WEST
i i
f'i ALESHN CORTY SAMTARY AJTHORITY
f . WASTERATER TREATMENT PLANT
i PUITIOURSH, FENNSTYANA
The Sof Stratigraptyy Profie shown s for nformation
———-e LkTits of Proposed Stnucture : only. The information shown s obtained from sol borngs : BEOTECHMICAL
at discrete locatons. Actual sol strates between borings :
may vary. Seeso&sreportforfnrmerrﬁmmﬁonmd :
—~—  Water Level Geotechnical Data. ' SOL. FROFLE FOR PROPOSED
A DESOWTION oatE | are. NTRONED ANKS
% Indicates pH Fi Sdfate. : For Information conceming previous borings, - e
Acvaou cab‘eﬁuit) wstmt) REPO“ refert to ALCOSAN Design Standard. Ds-5. ° - e T
For Soi Boring Location, See Site Flan. ' JSCALE: 16" VEXT.. bome ML, COMTRALT da. SHEET ¢ oF 1
. 2 DRECTOR OF DIBR. § CONST.. PASE-EERE PATE
e IR WTANMSECDGN
3 FROECT MARASER BATE  bare PLOTTED w0/95
F'3




il

B225 | B226 | B227 B238 |

J— T /——Existing Grade 'T‘ ;
727.3 7272 ; 7257 778 ;
Brown Sitty Clay w/ Gravel (Topsoit) S5 Erown Sty Clay w/ Gravel (Topsoll) Brown Sity Clay w/ Gravel (Topsoll]
-1 - 7552

725.8
e i
Back Cinders

Fiit Fii

Coat Cinder Fill
P— w/ Slag & Bricks P

. TI2.8

. BOTTOM OF PROPOSED
EAST AERATION TANK
FOUNDATION

713 ¥
Sofr Brown Sty Cley

TO7.3 - Grey Sieg w/ Gravel

Brown Sty Clay

orpm——— -

Brown/Grey Mottled Silty Clay Brown Silty (ay . |__ 7018

prown Clayey Sand C dm 5968

Brown Clayey Sand

Dense 10 Very Dense
- ' Brown Sandy Grave! i P S,
Dense tc Very Dense ’ .

* Brown Sandy Gravel L~ sarp

very Dense Grave!

& Sandstone &gwn Sandy Gravel
o Fregments- .

am—— ) e e - -

Dense to Very Dense Brown Sandy Grave!

o Fine/Med. Coarse Brown Sand X :
_N | ere2 / S Grey Sand and Grevel Denselfrown Sand
Dense Brown 3and™{ : e 0 8

6787
Grey Sheale Hard Grey Sift Hard|Grey Siit

Hard Grey Silt

S—— e

POPPPPPPOPOC
%%*
bbbbbboddoba

LOOKING WEST

e s

i
: Note: The Sol Stratigraphy Profie showd IS for Information
——  Water Level O‘*Y'Themﬁonshomisobtamdfromsoimhgs
at discrete locations. Actual soi stratas between
= Indcates pH. Chioride, Sulfate, may wxy. See sois report for further Inforration and
wmmes?&mgﬁm‘s Geotedrical Data. ALLEGHERT COUNTY SANITARY AUTHORITY
Avaiable, See s Report Eor hf 5 B . borings, : WASTEBATER TREATMENT PLAKT
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SHELBY TUBE LOG SHEET




ALCOSAN WASTE WATER TREATMENT PLANT
Geotechnical Investigation Program

LOG OF THIN-WALLED SAMPLES & TESTING

Tube Number| Depth (ft) | Recovery (ft) Testing Performed

203-1 15.0-17.0 2.0

203-2 20.0-22.0 1.9

204-1 30.0-32.0 2.0

207-1 28.0-29.0 0.7

208-1 17.0-18.0 2.0

208-2 22.0-23.1 0.8

210-1 22.0-24.0 2.0 Unit Weight, Consolidation

212-1 25.0-27.0 2.0

213-1 25.0-27.0 0.0

214-1 20.0-22.0 2.0

215-1 20.0-22.0 2.0

216-1 22.0-24.0 2.0

222-1 40.0-42.0 2.0

223-1 30.0-32.0 2.0 Unit Weight, Consolidation

226-1 25.0-27.0 2.0

227-1 20.0-22.0 2.0

230-1 25.0-27.0 2.0

232-1 25.0-27.0 1.5 Unit Weight, Consolidation, Classification

233-1 25.0-27.0 2.0

235-1 25.0-27.0 2.0

236-1 25.0-27.0 2.0

237-1 25.0-27.0 2.0 Unit Wt, Consolidation, Triaxial(CU),LL,P!
Sieve Analysis, Classification

238-1 10.0-12.0 2.0

241-1 15.0-17.0 0.0

242-1 15.0-17.0 1.5

242-2 20.0-22.0 2.0

242-3 40.0-42.0 0.0

246-1 40.0-42.0 1.7

248-1 40.0-42.0 0.0

249-1 40.0-42.0 2.0 Unit Weight, Permeability

248-2 43.5-44 4 2.0

254-1 45.0-45.9 2.0

255-1 45.0-46.5 2.0

256-1 27.0-28.0 0.0

257-1 27.0-29.0 2.0 Unit Weight, Permeability

258-1 37.0-38.0 2.0

259-1 22.0-24.0 2.0

260-1 32.0-34.0 2.0

261-1 22.0-24.0 2.0

263-1 32.0-34.0 1.8 Unit Weight, Consolidation

264-1 29.0-31.0 2.0 Unit Weight, Consolidation

265-1 27.0-29.00 1.5 Unit Weight, Triaxial Shear-CU

268-1 21.0-23.0 1.7 Unit Wt, Consolidation, Triaxial(CU),LL,P!I
Sieve Analysis, Classification

270-1 118.0-20.0 0.0

278-1 126.0-26.5 0.0

! |

ALCOSAN EPM



ATTERBERG LIMITS

USC SOIL CLASSIFICATIONS




ALCOSAN EPM

Boring Sample usc Flow index | Liquid | Plastic | Plasticity
Number | Number Classification F Limit Limit index, Ip
232 S-6 ML -25.1 46.2 29.2 17.0
232 S-7,5-8 av -10.7 22.0 21.5 0.5
232  5-8, BOTTOM * N/A N/A N/A N/A
232 5-9,5-10 v -10.0 18.6 17.9 0.7
234 S-5 av -56.2 38.0 28.1 9.9
234 $-6,5-7 av -10.0 35.7 29.5 6.2
234 S-8 av -5.8 32.3 23.2 9.1
234 S-9 P N/A N/A N/A N/A
234 8-10 SW N/A N/A N/A N/A
234 S-11 SP-SM -8.6 20.8 17.5 3.3
235 S-6 VH -14.3 50.3 35.8 14.5
235 5-7 ML -13.4 39.5 27.2 12.3
235 S-8,8-9 S N/A N/A N/A N/A
235 $-10,5-11 SW-SM 7.1 21.2 19.0 2.2
237 5-3 ML -8.1 34.9 23.4 11.5
237 S-6 MH -26.8 50.5 35.8 14.7

237 S-7 v 7.7 22.6 22.3 0.3 |
237 S-8 e N/A N/A N/A N/A
237 S-9 e N/A N/A N/A N/A
237 S-11 SW-SM -10.7 17.8 17.2 0.5
243 8-3 ML -9.1 31.5 23.5 8.1
243 S-4,TOP cL -3.3 28.7 18.7 10.0
243  S-4,BOTTOM a -11.4 27.9 23.1 4.8
243 S-6 SP-SC -8.8 26.9 21.0 5.9
243 S-7 av -7.0 27.9 20.5 7.4
262-A S-4 GN N/A N/A N/A N/A
262-A S-5,5-6 GW N/A N/A N/A N/A
262-A 8-7 ML -13.4 44.9 34.1 10.8
266 S-6 GW N/A N/A N/A N/A
266 8-7 SP-SM -2.7 20.3 18.1 2.2
266 S-8,5-9 GW N/A N/A N/A N/A
267 S-5TOP ML -14.2 38.4 28.1 10.3
267  S-5BOTTOM SP-SM -9.7 26.3 20.4 5.9
267 5-6 M -8.8 21.7 20.0 1.7
267 5-8,9,10 ® N/A N/A N/A N/A
268 S-4,8-5 ML -10.2 34.5 25.0 9.5
268 S-6 SP-SM -8.8 21.5 20.5 1.5
268 $-7,5-8 SW N/A N/A N/A N/A
269 S-4 ML -11.1 34.5 27.2 7.3
269 $-5,5-6 SP-SM -10.4 22.9 18.6 4.3
269 $-8,5-9 Ed N/A N/A N/A N/A
270 S-4 EY) -22.0 26.4 23.4 3.0
270 S-5,TOP ML -7.8 26.7 23.0 3.7




ALCOSAN EPM

Boring Sample usC Flow index | Liquid | Plastic | Plasticity
Number | Number Ciassification A Limit Limit index, ip
270  S-5BOT,S5-6 SP-SM -5.0 22.5 18.0 4.5
270 S-7,8,9 £ N/A N/A N/A N/A
272 S-4 SwW N/A N/A N/A N/A
272 S-7 ML -11.1 44.6 32.1 12.5
272 S-8 GV N/A N/A N/A N/A
272 S-9 SW-SM -16.9 16.7 ~ 16.0 0.7
273 S-3,5-4 GN N/A N/A N/A N/A
273 S-5,6,7 Gw N/A N/A  N/A N/A
273 S-8 GN N/A N/A -~ N/A N/A
273 S-8 ML -7.6 21.5 17.7 3.8
273 S-10 GN N/A N/A ~ N/A N/A
274 S-3,4 GV N/A N/A N/A N/A
274 S-5,TOP & N/A N/A N/A N/A
274 §-5,B0T € N/A ~ N/A -~ N/A N/A
274 S-6 & N/A N/A -~ N/A N/A
274 S-7 Sv -6.4 - 27.4 23.6 3.8
274 S-8 Gw N/A N/A ~ NJ/A N/A
274 S-9 M -8.1 - 18.2 16.0 2.2
274 S-10 & N/A N/A N/A  N/A
276 S-4 & N/A  N/A © N/A ~ N/A
276 S-5 £ N/A ~ N/A N/A N/A
278 S-6 S N/A _ N/A ~ N/A ~ N/A
276 S-7 S N/A  N/A © N/A ~ N/A
276 S-8 SP-SM -7.1 . 285 2598 2.6
276 S-9 & N/A ~_N/A N/A N/A
277 5-5 £ N/A N/A N/A N/A
277 t-6 & N/A N/A N/A N/A
277 S-7 Sv -63.5 60.3 55.2 5.1
277 S-8,TOP £ N/A N/A ~  N/A N/A
277 S-8.BOTTOM & N/A N/A N/A N/A
277 S-9 & N/A N/A  N/A N/A
278 S-6 MH -15.7 53.5 40.9 12.6
278 S-7 ML -3.4 35.0 26.4 B.6
278 S-8 GPGM -4.0 24.2 21.8 2.4
278 S-8 GW N/A N/A N/A N/A
278 S-10 M -11.1 34.2 26.8 7.3
279 S-3,5-4 &£ N/A N/A N/A N/A
279 S-5 SP-SM -10.4 28.2 24.8 4.4
279 5-7 G N/A N/A N/A N/A
279 S-8 Sv -7.1 20.2 20.3 -0.1
279 S-8 & N/A N/A N/A N/A
280 S-8 ML -15.1 43.8 34.8 8.0
280 S-8,10,11 &F N/A N/A N/A N/A




ALCOSAN EPM

Boring Sample usC Flow Index | Liquid | Plastic | Plasticity
Number Number Classification A Limit Limit index, Ip
281 S-3 ' & ‘ N/A N/A N/A N/A
281 S-4,TOP M : -8.3 36.8 28.0 8.8
281 S-6 M -8.5 - 30.7 27.2 3.5

281 S-7 SP-SM :

281 5-8 GW N/A N/A  N/A N/A
281 S-9,T0P ML -9.8 27.9 25.5 2.4
281 5-9,.BOTTOM M ? -8.5 250 21.6 3.4
281 8-10 € N/A ~ N/A  N/A N/A

Results from Soil Samples Collected during Phase | and Phase I

Boring Sample usCc Flow Index | Liquid | Plastic | Plasticity

Number Number Cilassification 21 Limit Limit Index, ip
202 S-4 Sv ? -6.8 - 238 ¢ 218 2.0
202 S-4,56,7,8 e N/A ~ N/A . N/A N/A
204 S-3 : ML i -6.5 . 30.6 ' 25.8 4.8
2086 S-5 ML I -14.9 326 | 28.5 4.1

206/208 " S-7 GW i N/A ' N/A T N/A N/A
208 S-6 ML -4.3 ' 31.0 ¢ 27.0 . 4.0
212 S-4 ML : -7.2 258 ¢ 22.7 3.1
212 5-8,5-8 & N/A N/A -~ N/A N/A
213 S-5 ML : -5.2 30.1 25.2 4.9
213 S-6,8-7 SM-SP -7.8 21.5 21.3 0.2
213 -9 P N/A N/A N/A N/A
246 5-8,5-9 ML -8.6 23.3 ~ 20.1 3.2
258 S-6 SM-SP -3.2 25.3 18.5 6.8
258 S-7 ML -13.6 46.2 - 31.4 14.8
259 S-5 ML ‘ -11.2 40.9 31.3 9.6
260 S-6 ML -9.2 36.7 . 31.7 5.0
260 S-7 MH -14.2 51.2 . 39.8 11.4
261 S-5 ML -8.6 45.9 31.4 14.5

263 S-8 M -11.3 23.6 22.6 1.0




GRAIN SIZE DISTRIBUTIONS

SIEVE ANALYSIS RESULTS
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LABORATORY

PROFESSION

TEST RESULTS

AL SERVICE INDUSTRIES
PITTSBURGH, PA




ALCOSAN WASTEWATER TREATEMENT PLANT
1995 Geotechnical investigation Program
pH, Chioride, Sulfate, Resistivity Laboratory Results

[ pH_| Chloride | Sulfate Resistivity |
Depth (ft) Material Description (mg/kg) (mg/kg) (ohms-cm)
201 10 Coal Cinder Fill 7.6 175.8 440 3,250
20 Grey Sand & Gravel 8.5 126.3 365 3,100
202 10 Grey/BkCayeyFLL 8.1 149.5 305 3,150
20 Grey/Blk Clay w/Sand&Gravel 7.3 112.5 380 3,100
203 10 Brwn/Blk. Sandy FiLL 8.2 147.5 1,460 1,250
20 Black Siity Clay Trace Coal 7.6 72.8 420 7,300
25 Grey/Black Silty Clay (odor) 7.2 92.8 330 4,000
40 Med. Coarse Brown Sand 7.4 116.2 320 2,850
204 10 Black FILL Material 7.5 325.6 15,000 880
20 Brown/Tan Siity Clay w/ Coal 7.6 157.4 1,320 1,700
205 10 Brown Sandy Clayey Fill 8.4 95.8 5,507 1.800
206 10 Coal Cinders & Slag FILL 8.4 23.7 600 6,600 J
20 Coal Cinders & Slag FILL 9.5 107.2 405 3,400 |
30 Grey/Blk Clayey SILT 6.5 92.1 450 2 500 |
\ 40 Brown Sandy Gravel 6.9 25.5 98 10,000
; 208 10 [Brown Sandy Gravel FILL 7.9 40.2 68 17,000
- 20 Brown Sandy Gravel FILL 9.6 23.6 583 2,600 |
5 30 Grey/Blk. Silty SAND w/ Traces Coal | 6.3 85.8 255 2.900 |
: 40 Brown Sand & Gravel 7.3 396 | 30 9,900 %
[ 3
211 10 Black Cinders w/ Bricks | 7.4 20.7 110 5,000 |
25 Blk/Grey Clayey SILT | 7.3 63.4 660 4200 |
| k 30 Brown Sandy Grave! | 7.8 27.9 29 14,000
P 1 40 IBrown SAND, some Gravel | 7.4 39.3 90 8700
| l | | %
212 20 |Fine Grey Silty Sand | 6.9 42.0 225 4.400 |
30 [Soft Grey Silt w/ Sand | 7.0 92.3 315 |  4.700
% | i | |
| 213 | 20 __ |Coal Cinder Fil | 6.2 | 1333 970 | - i
’g \ 25 |B tack/Grey Clayey Silt 58 | 303 530 |  3.000
i i % | |
[ 214 | 10 |Brown Clayey Fill | 8.3 161.5 | 12.320 2.000
L | 20 |Brown Clayey Silt | 7.0 704 | 525 3.400 |
% \ 45 IMed. Coarse Brown Sand 71| 520 | 405 4.500

ALCOSAN EPM



pH | Chioride | Sulfate Resistivity
Boring # | Depth (ft) Material Description {mg/kg) (mg/kg) | (ohms-cm)
215 15 Fine Grey Silty Sand 7.1 71.2 550 3,500
30 Brown Silty Sand 7.4 62.1 585 2,800
221 10 Black Cinder FILL 7.1 11.7 156 4,000
20 Black Cinder FILL 8.0 64.8 204 1,200
30 Fine Grey Sand 6.6 25.7 129 7,700
40 Grey Sandstone Fragments, w/ Grave| 7.0 22.2 65 13,000
222 15 Coal Cinder Fill 5.5 186.4 1,280 6E0
30 Fine Grey Clayey Sand 7.0 83.4 310 9,100
223 20 Grey/Blk Clayey FILL w/ Gravel 8.0 123.2 1,180 2,050
30 Black/Grey Clayey Silt 7.6 93.0 440 3,100
226 10 Brn/Blk Clayey FILL w/Gravel 3.0 53.7 5,000 1,500
25 Brown Siity CLAY 7.8 31.7 940 2,500
35 Brown Sandy Gravel 7.3 35.1 305 7,000
225 15 Brown Silty CLAY 8.5 23.9 585 2,700
20 Brown/Grey Silty CLAY 7.4 25.8 233 2,800
30 Brown Clayey SAND 7.3 41.4 122 12,000
40 Dense Brown Sandy Gravel 6.7 39.8 114 8,900
227 10 Black Silty Clayey FILL 7.4 30.9 190 5,500
20 Brown Clayey Silt 7.3 53.0 585 3,100
35 Brown Sandy Gravel 7.6 41.2 150 5,100
233 10 Loose Coal Cinder Fill 7.2 248.4 820 1.850
25 Grey/Black Clayey Silt 6.9 0.6 790 2,000 ‘
40 Brown Sandy Gravel 7.6 69.0 420 7.400
236 10 Coal Cinder Fill 7.0 149.0 1,480 1,250
30 Fine Grey Sand 7.3 105.7 770 2,900 |
238 10 Brown Clayey FILL w/ Slag & Cinders 8.1 25.8 99 9.000
20 Brown/Grey Mottled Clayey SILT 5.8 27.3 180 6,700 |
30 Dense Brown Sand & Gravel 6.5 52.5 57 16.000 |
40 Dense Brown Sandy Gravel w/ Shale | 6.5 35.4 72 7.400
|
239 10 Brown Clayey SILT 8.0 53.6 7360 | 1,300 |
20 Brown Clayey SILT 5.5 61.0 945 | 3,000
25 Fine/Med. Coarse Brown Sand 7.1 61.0 065 | 4,000 |

ALCOSAN EPM




_’m Chiorde | Sulfate | resisuw
Boring # m‘—lmlmm
_N o |Brown Silty CLAY 4.8 mmw
Mov«n Silty CLAY mm-mmn_
Uown Sand & Grave! 6.6 “
_wn Sand & Gravel mW” 8,700
| _—_——
T 241 Brown Clayey FILL w/Gravel 5.4 m
25 Grey/Tan Mottled Silty Claye SAND | 8.7 mm
e e e
;T s |prown Sity CLAY A 00
Gre Sandy SILT w/Gravel g5 | o618 | 2840 2400 |
_——-_—_—
agA | 10 mmm-m_
—m_ m-m-mm
—ﬂ- Grey Sandy Gravel m
__Fine Grey Clayey Sand mmm
__—
mm_mm-mﬂ-
| -__—

m‘_ Biack Cinders & Slag FILL m-mm-m-
| ———Btack Cinders & Slag FILL 7.2 mm-ﬁ-n_
50 [maccCnoesaSaTlL L [mer | 2300
_re Sandstone&Shaie , M 180 3,700
576 o |BrownSand Gravel (Fil mmm
W-Gre Silty Clay w/ Grave! 6.9 mm 3,050
Bron Sandy Fill — | 7.5 | 1768 60 | 1300
40 Damp Grey Clayey St ____7.4 74.9 320 10,000
Brown Clayey Fill |83 72.0 6,700 1,000
Gre Clayey Silt , 77 | 723 270 | 6,500
] ) ] ] i
w-l_ ~n. Sandy Silty Fill wicoal 367 | 2531 2.200

,
—5s7 |10 [erwn. Sandv S Fill wicoal mmm 2,400
1

& _N—_

253 | 10 Srwn. Sandy Silty Fill wicoal 9.0 54.7 6.344

254 | 10 Sran. Sandy Silty Fill wicoal 97 | 648 41220 | 1.100
255 10 Coal Cingers & Fine Sand (FILL) 8.6 91.4 1.383 1,000

ALCOSAN EPM



§ | pH | Chloride | Sulfate Resistivity |
| Boring # Depth (ft) |Material Description § | (mg/kg) | (mg/kg) i (ohms-cm)
| M?SG 10 Dk. Brown Fill w/ Gravel i & Cinders 7.8 ‘[ 15.7 i 18.000 2 000
T 20 Coal Cinder FILL 73| 855 | 1,720 150
L 30 Grey Clayey Silt 7.1 1 24.0 | 80 4,300 |
257 10 grwn. FILL w/ Coal Cinders 7.0 8.6 3,200 4,900
20 Black Cinder FILL 8.9 415.5 8,500 2,400
30 Grey Clayey SILT 6.7 50.6 135 2,700
40 Tan/Grey Claystone 8.3 5.3 9 5,500
- 258 10 Black Cinder FILL 7.4 24.0 1,330 3,600
20 Black Cinder FILL 2.6 47.3 1,000 1,200
30 Black Cinder FILL 8.4 61.1 15 2,800
40 Grey Clayey Silt 7.6 19.9 9 7,100
259 10 Dk. Brwn Sandy Clayey FILL w/Slag 8.3 22.9 7,200 3,100
20 Brn. Clayey Sand w/ Gravel 7.4 22.5 420 2,300
30 Grey Clayey Silt w/ Gravel 7.1 17.2 1 4,500
260 10 Coal Cinder & Stag FILL 7.4 41.6 5,600 2,800
20 Black Coal Cinder FILL 7.1 214.4 520 1 600
30 Black Coal Cinder FILL 7.1 42.0 63 5,000
40 Grey Silt w/ Traces of Wood Fibers 7.3 16.9 38 4,500
) i
261 10 ) Brown Sandy FILL w/ Trace of Coal 7.2 29.2 1,000 4. 600
20 Brown Sandy FILL w/ Trace of Coal 7.1 13.1 800 4,400
r 30 Brown Sandy FILL w/ Trace of Coal £.9 | 10.9 18 4,700

ALCOSAN EPM
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' I~z Ss Professional Service industries, Inc.

Alcosan PROJECT: 831-57219-3

dEPM Team

3300 Preble Avenue

Pittsburgh, PA 15233
Attention: john Frauenhoffer DATE RECEIVED: june 21, 1995
PA CERTIFIED 1D NO.: 02-349 REPORT DATE: {uly 20, 1995
REMARKS: P. O. # MAW 37229.PD.07 LABORATORY NO.: INOG51315

Sample Description Eleven (11) Samples of Soil

Submitted By : Client

Method of Test : sW 846 Method 9045, AASHTO 1260,
CAL DOT 417M, ASTM G57

Determination Resu&s
it #2 - #3 #4

ga01, 52  Bof 4 B202,52 B0 5-4

2l Chloride, mg/kg 175.8 126.3 149.5 112.5
4l sulfate, mg/kg 440 365 305 390
P (Standard Units) 7.6 8.5 B.1 7.3
Resistivity, ohms-cm 3,250 3,100 3,150 3,100
#5 #6 ' #7 #8
B203, 52 B203, 54 8203, 55 B203, S8
~ Tota! Chloride, mg/kg 147.5 72.8 92.9 116.2
TAotaf sulfate, mg/kg 1,460 420 330 320
pH (Standard Units) 8.2 7.6 7.2 7.4
Resistivity, ohms-cm 1,250 7,300 4,000 2,850
#9 #10 #11
B244, 5-7 B246, S-2 B246, 5-8
Total Chloride, mg/kg 154.1 119.4 83.6
Total Suifate, me/kg 540 910 695
pH (Standard Units) 7.6 8.1 6.9
2,700 2,600 3,050

Resistivity, ohms-cm

Respectfully submitted,
PROEE SIONAL SERVICE

aso Poplar Street ¢ pittsburgh, PA 18220 *




TESTED FOR:

Altention:

I

Professional gervice Industries, Inc.

Alcosan

EPM Team

3300 Preble Avenue
Pittsburgh, PA 15233

john Frauenhoffer

pA CERTIFIED 1D NO.: 02-349

PROJECT:

DATE RECEIVED:

REPORT DATE:

831-57219-2

june 19, 1995

june 30, 1995

=5 F MAW 37229.PD.07 SHORATORY NO.: INO51292

REMARKS:
sample Description Seven (7) Samples of Soil
Submitted By Client
Method of Test sW 846 Method 9045, AASHTO T260,
CAL DOT A17M, ASTM G57
“elermination Results - \
#1 £2 C 83 #4 /
8204, 5-2 g204, S-4 B244, 5-2 8248, 5-4
Total Chioride, mg/kg 325.6 157.4 191l 176.8
Total Sulfate, mg/kg 15,000 1,320 3,360 960
pH (Standard Units) 7.5 7.6 < 7.9 7.5
Resistivity, ohms-cm 880 1,700 750 1,300
#5 #6 #7
B248, -8 §249, 5-2 8249, 5-8
Total Chioride, mg/kg 74.9 72.0 72.3
Total Sulfate, mg/kg 320 6,700 4790
pH (standard Units) 7.4 8.3 7.7
10,000 1,000 6,500

Resistivity, ohms-cm

Respectfully submitted,
F’ROE;ESS?ONAL SERVICE IND., INC.

/

Chris Mendoza, Level Il
Chemistry Department Manager

1-Client ’ .
jcv/9686
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oy | Profess
" A Pittsburgh Tes
‘STED FOR: Alcosan
3300 Preble Avenue
hEPM Office
pittsburgh, PA 15233
Jtention: john Erauenhoffer

A CERTIFIED 1D NO.: 02-349

ional Service industries, Inc.
ting Laboratory Division

PROJECT: g31-57T219-1

DATE RECEIVED: june 15, 1995

REPORT DATE: june 23, 1995

LABORATORY NO.: INO51258

REMARKS: ASR
Sample Description
Submitted By
Method of Test
r -mination
#1
B205-52
pH (Standard Units) 8.4
Chioride, mg/%g 95.8
sulfate, mg/kg 5,507
Resistivity, ohms-cm 1,800
#4
B253-52
pH (Standard Units) 9.0
Txhioride, mg/kg 54.7
sulfate, mp/kg 6,344
1,400

Resistivity, ohms-cm

1-Client

jcv/9660

Six (6) Bottles Soll ‘

Client
6 Method 9045, AASHTO 7260,

SW 84
CAL DOT fﬂ?, ASTM G57
_ Results
#2 83
B250-52 B251-52
9.3 8.6
3.7 57.0
2,531 5,279
2,200 2,400
#5 #6
B8254-52 B255-52
T
9.7 8.6
64.8 g1.4
11,220 {383
1,100 1,000
Respectfully submitted,
PROFESS‘ONAL SERVICE IND., INC.

it

Chifs Mendoza, Level
{ Manager

Chemistry Departmen



| Service Industries, InC.

Professiona
£D FOR Alcosan PROJECT! 831-57219-5
HEPM Team
3300 Preble Avenue
pPittsburgh, PA 15233
sption: john Eravenhofler DATE RECEIVED: june 28, 1995
july 11, 1095

CERTIFIED 1D NO.: 02-349 REPORT DATE:

P.O.# MAW37229.PD.07 { ABORATORY NO.. INO513063

MARKS:
COoC Dated 6/28/95

Thirteen (13) gamples of Soil

sample Description

Client

Submitted By
W 846 Method 9045, AASHTO T260,

Method of Test
CAL DOT 417, ASTM G57

Jetermination Results
#1 #2 #3 . #4 #5
‘ B226 5-2 8226 S5 §226 57 8239 5-2 5239 S5-4
Tota% Chloride, mg/kg 53.7 317 35.4 53.6 61.0
Total Sulfate, me/kg 8,000 940 305 7,360 945
pH (Standard Units) 8.0 7. 7.3 8.0 5.5
Resistivity, ohms-cm 1,500 2,500 7,000 1,300 3,000
#6 £8 #9 #10
8239 55 B241 52 241 55 B242 53 B242 59
Total Chioride, me/kg 61.0 39.2 11.4 51.8 61.8
Total Sulfate, me/kg 265 900 680 530 2,840
7.1 . 6.7 7.3 8.5
,500 3,700 3,100 2,400

pH (Standard Units)

Resistivity, ohms-cm 4 000

o

page 1 of 2 )




| Chloride, me/kg
| sulfate, mg/ks
(standard Units)
stivity, ohms-cm

cv/9983

#11
B227 S-2

30.9
190

5,500

{aboratory NO. 1~

Results
12 #13
B227 S-4 8227 S-7
53.0 41.2
585 150
7.3 7.6
3,100 5,100
Respectfully submitted,
PROFESS!ONAL SERVI IND., INC.

(loss U, e

Chris Mendoza,
Chemistry Department Manager

¥ owF e
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FOR:

one

RTIFIED 1D NO.

g1 -CHEMI STRY

Alcosan
¢HEPM Team
1100 Preble Avenue
pittsburgh, PA 15233

john Erauenhoffer

: 02-349

Al TWoee T 07

PROJECT:

DATE RECEIVED:

RKS5:

rmination

| Chloride, mg/kg
A Sulfate, mg/kg
(standard Units}
stivity, ohms<m

stal Chioride, mg/kg
i Sulfate, mg/kg
.. Standard Units)
esistivity, ohms-<m

e 1l Chioride, mg/kg
Total Sulfate, mg/kg
pt’ (Standard Unitst
Re Cthvity, shmscm

1. dent

P O. # MAW 37229.PD.07
sample Description
Submitted By

Method of Test

#1
B222, $-3

186.4
1,280
6.5
680

#4
8223, 56

930
440

7.6
3,100

k7
8213, 58

69.0
430

7.6
7,400

SW B46 Me
CAL DOT 4

Client

Results

1
8221, 56

83.4
310

7.0
9,100

«

£5

8113, 52

248.4
820

7.2
1,650

48

8236, 512

149.0
1,480

7.0
1,250

ORT DALE:

-
rofessional | Service In dustﬂ% inc.
Ptﬁsburgh Testing Laboratory Div

831-57219-4

june 23, 1995

Jjune 30 1995

LABORATORY NO. INOS51331

Nine {9) samples of Soil

thod 9045, AASHTO 1260,
17M, ASTM Gs7

#3
8223, 54

123.2
1,190

8.0
2,050

&6
8233, 55

80.6
790

6.9
7,000

&9
B236, 56

105.7
770

7.3
2,800

Retpectﬁx fy submitted,

PRO

e

IONAL SERY! C‘ IND.,

INC.

Chris Mendoza, Leve i

Chemistry Depantment Managvr
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professional Service industries, inc.

:p FOR: Alcosan PRO)ECTt 83“57219'6
tEPM Team
3300 Preble Avenue
Pittsburgh, PA 15233
ntiont john fravenhotfer DATE RECEIVED: july 6, 1995
gﬁ&ﬂ&tgm.m.@Q.;,,gz—séawm I —— ,__,_,B,E_?,Q&LDATE_;_W,,....LuixJA. 1995 e
AARKS! p.O. # MAW37229 PD.07 LABORATORY NO.: INO51405 —
sample Description ] Nine (9) gamples of Soil
submitted By : Client
Method of Test . SW 846 Method 9045, AASHTO T260,
CAL DOT 417, ASTM G57
Jetermination Results
#1 8 #3 #4 #5
B212 S-4 B212 56 g213 54 B213 S5 g214 S2
Total Chioride, me/kg 42.0 92.3 1333 30.3 161.5
otal Sulfate, mg/Kg 225 ‘ 315 a70 530 12,320
H {Standaré Units) 6.9 7.0 6.2 5.8 8,
Resistivity, ohms-Cm 4,400 4,700 * 3,000 2,000
= TG PR W,,.‘,.,w,,...,.,.%Mﬂ/gr//,ww
R214 S-4 214 S-9 8215 53 B215 56
Total Chloride, mg/kg 72.4 52.0 71.2 62.1
Total Sulfate, me/kg 525 405 550 585
oH (Standard Units) 7.0 7.1 7.1 . 7.4
Resistivity, ohms-cm 3,400 4,500 3,500 2,800
+nsuffictent sample
Respectiully submitted,
PROFESS\ON/\L SERVICE IND., INC.

Chris Mendoza, Level i .
Chemistry Department Manager

IS

1-Client



et Envimmental ///
' ps: Geotechni’cal

Constmct?on
;sulting ° Engineering ° Testing

e,

ANALYTICAL REPORT

TESTED FOR: Alcosan pROJECT: 831-5T219-7
cpEPIM Team
1300 Preble Avenue
pittsburgh, PA 15233

Attention: john Frauenhoffer DATE RECEIVED: October 31, 1995
pA CERTIFIED (D NO.: 02-349 REPORT DATE: November 17, 1995
REMARKS: pP.O.# MAW 37229?0.07 LASORATORY NO. IN(52539
sample Description : Twenty-one (21) samples of Soil
gubmitted By : Client
Method of Test : SWB46 Method G045, AASHTO 1260, CAL DOT 422,
ASTM G57
sample identification pH Chlorides, Sulfates, Resistivity,
(Standard Units) ppm meglkg ohms-cm
1 -B256, 52 7.8 15.7 18,000 2,000
#7 - B256, S-4 7.3 85.5 1,720 150
#3 - B256, 5-6 7.1 24.0 80 4,300
#4 - B257, 5-2 7.0 8.6 1,200 4,900
#5 - B257, 5-4 8.9 4155 8,500 2,400
#6 - B257, 5-6 6.7 50.6 135 2,700
#7 - B257, 5-8 8.3 5.3 9 5,500
48 - B258, 5-2 7.4 24.0 1,330 3,600
#9 - B258, 5-4 9.6 47. 1,000 1,200
#£10 - B258, 5-6 8.4 61.1 15 2,800
£11 - B258, 5-8 7.6 19.9 9 7,100
£12 - B259, 5-2 8.3 22.9 7,200 3,100
#13 - B15Y, 5-4 7.4 22.5 420 {2,300
#14 - B260, 5-2 7.4 4106 5,600 2,900
#15 - B260, S-4 7.1 214.4 520 1,600
#16 - B260, 5-6 71 42.0 63 5,000
#17 - B260, S-8 7.3 16.9 36 4,500
#18 - B261, §-2 7.2 209.2 1,000 4,600
£#19 - B261, 5-4 71 131 800 4 400
#70 - B261, 5-6 6.9 10.9 18 4,700
#71 - B259, 5-6 7 A 17.2 i 4,500

Respectfully submitted,

?RW%%ONW@E}END., INC.

1.Client VA//{’C \%/
’ﬁo?fauenhoﬁer & Associates. i Chiris Mendoza, Level

jov Chemistry Department Manager

nforation To ik 00

000 » Fax 412/922-4014

[
pgi » BSO Poplar Street ® pinshurgh. PA 15220 « Phone 412/922-4
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=% Environmental

e. -
lpg Geotechnical
- Construction

Consulting + Engineering * Testing

ANALYTICAL REPORT

TESTED FOR: Alcosan PROJECT: 831-5T219-8
SEPM Team
3300 Preble Avenue
Pittsburgh, PA 15233

Attention: john Frauenhoffer DATE RECEIVED: November 6, 1995
PA CERTIFIED ID NO.: 02-349 REPORT DATE: November 28, 1995
REMARKS: P. O. # MAW 37229.PD.07 LABORATORY NO.: INO52596

Samﬁie Description : Thisty Six (36) Samples of Soil

Submitted By : Client

Method of Test : SWB46 Method 9045, CAL DOT 417 & 422, ASTM

557, ASTM D512

Sample Identification pH Chlorides, Sulfates, Resistivity,

(Standard Units) ppm mg/kg chms-cm
#1 - B240, $-2 4.8 9.30 458 5,300
#2 - B240, 54 4.8 18.4 300 5,700
#3 - B240, S-6 6.6 29.2 81 24,000
#4 - B240, 5-8 7.0 39.3 72 8,700
#5 - 8242, 5-1 7.0 18.6 219 4,700
#6 - B242, S-2 - 7.5 14.4 66 6,300
#7 - B242, 5-3 7.0 38.4 104 14,000
#8 - B242, 5.4 6.7 18.6 33 8,200
#9 - B245, S-2 7.3 7.8 120 7,100
#10 - B245, 54 7.2 491 177 470
#11-B245, 56 5.6 26.1 222 . 2,800
#12 - B245, 5-9 6.6 3541 180 I 3,700
#13 - B206, S-2 B.4 23.7 600 6,600
#14 - B206, 54 9.5 107.2 405 3,400
#15 - B20s, 5-6 6.5 92.1 450 2,500
#16 - B206, 5-8 6.9 25.5 87.5 10,000

#17 - B208B, S-2 7.9 40.2 67.5 17,000 -
#18 - B208, 5S4 2.6 236 593 2,600
#19 - B208, 5-6 6.5 85.8 255 2,900
#20 - B208, 5-8 7.3 396 30 9,900
#21-B211, 5.2 7.4 20.7 110 © 5,000
22 - B211, 55 7.3 63.4 660 4,200

Page 1 of 2

firfurmation To Build On

PSI« B50 Poplar Street « Pittsburgh, PA 15220 » Phone 412/822-4000 ¢ Fax 412/822-4014



—

Project No. 831-5T21¢

Alcosan
November 28, 1995 Laboratory No. INOS525
Page Z of 2
Sample ldentification pH Chlorides, Sulfates,

(Standard Units) - ppm mg/kg
#23-B211, 5-6 7.8 27.5 28.5 14,000
#24-B211, 5-B 7.4 39.3 g0 8,700
#25-B221, 52 7.1 11.7 156 4,000
#26 -B221, 5-4 8.0 64.8 204 1,200
#27 - B221, 5-6 6.6 26.7 128 7,700
#28 -B227, 5-8 7.0 22.2 64.5 13,000
#29 -B225, 5-3 8.5 23.9 585 2,700
#30 - B225, 5«4 7.4 25.8 233 2,800
#3171 - B225, 5-6 7.3 41.4 122 12,000
#32 - B225, 5-8 ' 6.7 393 , 114 8,900
#33 - BZ238, 5-2 8.1 25.8 g9 9,000
#34 - B238, 54 5.8 27.3 180 6,700
#35 - 8238, 56 6.5 52.5 57 16,000
#36 - B238, 58 6.5 35.4 72 7,400

Respectfully submitted,
PROFESSIONAL SERVICE IND

1-Client 64““’ /0{’%/\

1-Frauenhoffer & Associates. Chris Mendaoza, Level
jov/14,857 Chemistry Department Manager

wxx TOTAL PAGE.BEZ *x



ROCK COMPRESSION
TESTING DATA

Professional Service Industries, Inc
Pittsburgh, PA
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=g Environmental
- s: Gectechn:"cal

' Construction
Consulting ¢ Engineering * Testing

TESTED FOR: Alcosan EPM Project Office PROJECT: Alcosan EPM

3300 Preble Avenuc
Pittsburgh, PA 15233-1092

Attention: Mr. Dan Jovanovich
DATE: March 22, 1996 OUR REPORT # 212-50351-3
TRZ224 S-1 \ 31.54 2.0 3.1416 1.7 1.016 7,000
\ 2.80 2.0 3.1416 1.40 1.051 9,100 2760

 S— M
JIT:sms Respectfully submitted,
Professional Servicz Industries, Inc.

e
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,zyu;:u«tf,:fus For fFrsia L
S

sl » E5C Pooiar Street Bimsnuogh, PA 15220 ¢ Prone 412/822~4010 Fax 412/522-4014
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=8 Environmental
&2 cootechnical

M ' >/ | ;
‘ — Construction
Consufting * Engineering * Testing

TESTED FOR: Alcosan EPM Project Office PROJECT: Alcosan EPM

3300 Preble Avenue
pittsburgh, PA 15233-1092

Attention: Mr. Dan Jovanovich
DATE: March 22, 1996 OUR REPORT #: §12-50351-3
i
TB228 S-1 3.85 2.0 3.1416 1.92 1.005 8,100 2570
TB228 52 375 2.0 3.1416 1.87 1,008 9,900 3130
TR228 53 40 2.0 3.1416 2.00 1.000 7,600 2420
- TB230 51 40 2.0 3.1416 2.00 1.000 6,700 2136
t
\ TB230S2 4.0 2. 3.1416 2.00 1.000 10,200 3250
TB229 4.0 2.0 3.1416 2.00 1,000 10,700 3400

TB228 5-2
TB228 5-3
TBZ30 &1

TB230 8-2
TB22% 58.7 - 59.5

S
e ——

J17T:.5ms Respectfully submitted,
Professional Service Industries, Inc

Page 2 of 3

Ge Lo gy o3 b Y
PTG S P Fae gt
S72180 B 5 RO S s A T

B8 . 850 Poplar Strest - Pifisburgh. PA 15220 * Phone 412/322-4070 ¢ Fax 412/§22-4014
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r— ; Environmental
e, =<1 Geotechnical
‘ Construction

Cansulting * Engineering * Testing

TESTED FOR: Alcosan EPM Project Office
3300 Preble Avenue
Pittsburgh, PA 15233-1092

PROJECT:

Alcosan EPM

Attention: Mr. Dan Jovanovich

DATE: March 22, 1996 OUR REPORT # §12-50351-3

REMARKS: Please Snd results of fourteen (14) rock core specimens obteined by PSI for unconfined compressive swength
tesung.

TB265 S-2

TB265 S-1

TR247 S-1

TR247 52

TB219 S-1

TB219 S-1 54" depth S
TB219 5-2 54" depth _ﬁ
(S e S e T S
JIT:sms Respectfully submitted,

Professional Service Industries, Inc

g : L I aY T o
Jar Fem i V500060 Sepiot s
FESIARRE /-’!‘a;{'iﬁ.}' r’G r;i-{“\.a‘ s Srs

pgi .« 850 Pemar Strest » Biltadurgr, Ba 15720 - Prone 412/522-4010 Fax 412/822-4014
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TESTED FOR: Mr. Bob Stanley

DATE:

Environmental
Geotechnical

Construction
Consulting * Engineering » Testing

“.

PROJECT: Alcosan EPM Office

Alcosan EPM Project Office
3300 Preble Avenue
Pittsburgh, PA 15233-1092

July 16, 1996

OUR REPORT #: 812-50351-6

REMARKS:

Please find results of three (3) rock core specimens obtained by PSI for unconfined
compressive strength testing. Tests were performed according to ASTM C42-90.

TB-270 /4.00 2.00 3.14 2.0 27000 8600
TB-267 /4.50 2.00 3.14 2.2 35100 11180
- [B-268 /4.15 2.00 3.14 2.1 26500 8440 (1
TB-232 UNABLE TO CUT OR CAP N/A
TB-269 UNABLE TO CUT OR CAP N/A
TB-271 UNABLE TO CUT OR CAP N/A
TB-270 | DEPTH=63"-0" GRAY SHALE
TB-267 | DEPTH=61"-0" GRAY SILTY SHALE
TB-268 | 62°-0" GRAY SILTSTONE
TB-232 | 65°-0" GRAY SILTSTONE;Insufficient length for Comp. Strength Testing
TB-269 | 60°-0"; Insufficient length for Compressive Strength Testing
TB-271 | N/A ; Insufficient length for Compressive Strength Testing _
COMMENTS: A). Date Poured:
B). Nominal Maximum Size of Coarse Aggregate:
Q). Curing Conditions:
O Limewater Bath for Minimum 40 Hours (73° F £ 3°F) Per ASTM C42-90) )
” O Air Dry for 7 Days (60°-80°F) per ACI 318, Chapter 5. (
JT:sms Respectfully submitted, IS/
[nformation To Build On
P81« 850 Popiar Street « Pinsourgh, PA 15220 « Phone 412/922-4000 » Fax 412/822-4014



[—"’ Environmental
ns .' Geotechnical
‘ Construction

e Consulting +« Engineering « Testing

TESTED FOR: Mr. Bob Stanley PROJECT: Alcosan EPM Office
Alcosan EPM Project Office
3300 Prebie Avenue
Pittsburgh, PA 15233-1092

DATE: June 12, 1996 OUR REPORT #: 812-50351-6

REMARKS: Please find results of one (1) rock core specimens obtained by PSI for unconfined
compressive strength testing. Tests were performed according to ASTM C42-50.

271 /4.16 2.01 3.17 2.07 13800 4350

271 DEPTH=64" GREY SILTY SHALE

COMMENTS: A). Date Poured:
B). Nominal Maximum Size of Coarse Aggregate:
C). Curing Conditions: ~

O Limewater Bath for Minimum 40 Hours (73° F £ 3°F) Per ASTM C42-90)
O Air Dry for 7 Davs (60°-80°F) per ACI 318, Chapter 5.

.sms Respectfully submitted, P57

fnjormdtion To Build On

PSI « 850 Poplar Street = Pitsburgr, PA 15220 « Phone 412/822-4000 » Fax 412/822-4014
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TESTED FOR: Mr. Bob Stanley PROJECT: Alcosan EPM Office

Alcosan EPM Project Office
3300 Preble Avenue
Pittsburgh, PA 15233-1092

DATE: July 16, 1996 OUR REPORT #: 812-50351-6

REMARKS: Please find results of one (1) rock core specimens obtained by PSI for unconfined
compressive strength testing. Tests were performed according to ASTM C42-90.

TB-281 /4.40 2.00 3.14 2.2% 28000 8920

TB-281 | DEPTH=54"-0" GREY LIMESTONE
* Rock core was not trimmed shorter. PSI was concerned that core might fracture or disintegrate during the
trimming process.

COMMENTS: Al Date Poured: -
B). Nominal Maximum Size of Coarse Aggregate:
C). Curing Conditions:
U Limewater Bath for Minimum 40 Hours (73° F + 3°F) Per ASTM C42-90)
O Air Dry for 7 Days (60°-80°F) per ACI 318, Chapter 5.

JT:sms Respectfully ssz}x;nitted, PST
Information To Build On

P8I« 850 Poplar Street « Pitisburgh, PA 15220 = Phone 412/822-4000 « Fax 412/922-4014
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TESTED FOR: Mr. Bob Stanley PROJECT: Alcosan EPM Office
Alcosan EPM Project Office
3300 Preble Avenue

Pittsburgh, PA 15233-1092
DATE: OUR REPORT #: 812-50351-6

REMARKS: Please find results of five (5) rock core specimens obtained by PSI for unconfined
compressive strength testing. Tests were performed according to ASTM C42-90.

TB262A /4.23 2.00 3.14 2.1 28000 8920
TB-235 /4.25 2.00 3.14 2.1 33200 10570
TB-243 14.25 2.00 3.14 2.1 29600 9430
TB-280 /4.30 2.00 3.14 2.1 26800 8530
TB-237 /4.30 2.00 3.14 2.1 34800 11080
TB-273 BROKE WHILE CAPPING

TB262A | DEPTH=46.5"
TB-235 | DEPTH=55"-0"
TB-243 | DEPTH=48"-0"
TB-280 | DEPTH=60"-0" GREY LIMESTONE
TB-237 | DEPTH=39’-0" GREY SANDSTONE

TB-273 | DEPTH=58"-0" GREY SILTSTONE

COMMENTS: A). Date Poured: -
B). Nominal Maximum Size of Coarse Aggregate:
). Curing Conditions:
O Limewater Bath for Minimum 40 Hours (73° F £ 3°F) Per ASTM (C42-90)
O Air Dry for 7 Days (60°-80°F) per ACI 318, Chapter 5.

JT:sms Respectfully submitted., HAY
[nformation To Build On

PSi « 850 Poplar Street « Pittsburgn, PA 15220 » Phone 412/822-4000 « Fax 412/922-4014



UNCONFINED COMPRESSION TEST

RESULTS ON ROCK CORE SPECIMENS
| PROFESSIONAL SERVICE INDUSTRIES




UNCONF INED COMPRESSION TEST

psi

Compressive Stress

Axial Strain, %

Sample number:

Unconfined s+rength, 081

Undrained shear straengih. psi
§5train rate, %/min

Wwater content, %

wet density, ncf

Dry density, ocf

saturation, %

veid ratio

apecimen diameter, 10

gpecimen neight, in
(gescristion: GRAY CLAYSHALE
[ = [pL = PI [6s = [ Type: UNDISTURBED

%

project No.t g12-5C21
g

Oatce: 2-43-1€

Remarks:
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\ UNCONF INED COMPRESSION TEST 1

pPsSI, Inc.




UNCONFINED COMPRESSION TEST

. G0

i

251
J
O
O
|
ot : .

Compressive sStress,

ot

.00

o 2 4 =) 8

Axizl Strain, %
Sample number | 1 % |
Unconfined strength, psi i 4.05 ’
undrained shear strengih, ps: § 2.02 ;
Strain rate,. %/min | 4. 000 : E
Water content, % % 10.5 %
Wetr density ct E 1441 ‘
Dry density, pcf E 127 .6
Saturation, % | g4.8 é
void ratio | 0.2884
Specimen diameter, in | 2.08
Specimen heignt, in % 3.95
Nescription: GRAY CLAYSHALE
LL = [ oL - | PI = | 55 = | Type: UNCISTUR
Project NO 812-30251 Client: ALCOSAN
Date 3-43-1886

Proiect: EPM




UNCONFINED COMPRESSION TEST

7.50
5 .00
5 O R Y AR
iy}
o
3
n
o 4 .50
.
b
w
[43]
>
e
1 3.00
"
@
-
o
=
o
€
1.50
1
0.00
O 1 2 3 4
Aximl Strain %

Sample number: i 1 § %
g Unconfined strengtn, psi | 5 48 f
t

Undrained shear strength, psi 2.74

JItrain rate,. %/min 1.007C

Water content, % 11.5

wez density, pcf 1421

Ory density, pcf 128 .3

Saturation, % 105. 32

Void ratio | 0.2834

Specimen diameter, in 2.08

Specimen height, 1in 5.14

Description: GRAY CLAYSHALE

| PI = | Gs = Type: UNDISTURBED
Client: ALCCSAN
Project: EPM
Location: B-208 5-3, 52
UNCONFINED COMPRESSION TEST
Fig No. pSI, IHC.
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UNCONFINED COMPRESSION TEST
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Sample number: 1 ?
Unconfined strength, ogi =23.08
Unarsined shear strength. pai 114.58

Strain rate. %/min

Water content, % g,
Wet density, pef 1i8.8
Ory density, opcf 108,58
Saturation, % 482

Voig ratio

Specimen diameter, in

Soecimen neight, in

Descriptian:

| Type: ROCK

“gmarks Project: EPM
B , . (¢
Location [3=240 b5
UNCONFINED COMPRESEION TEST
Fig No. pSI, IHC.
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UNCONFINED COMPRESSION TEST

psi

Stress,

Compressive

Aximl Strain, %
Sample number: | 1
Unconfined strength, psi 36 .48
Undrained shear strength, psi 18.0¢
train rate, %/min 1.000
Water content, % i5.4
Wegt gens:ty, pef 156 ,8
Ory density, pct 144 3
Saturation, % 282 .4
Void ratia 0.1446
Specimen diameter, in 2.08
Specimen neignt, in 3.28 4
Description:
LL = | PL = FI GS = 2.65 Type: ROCK CORE
| Project No 812-50351 Client: ALCOSAN
Date 4-25-41395
Hemarks Project: EPM
é%@ Locstion: T2-24i58 S~1%
i UNCONFINED COMPRESSION TEST
Fig No. PSI. Inc.
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Stress,
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> A SO
- .
ul 3.00 :
s B
03] o
a :
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R e R R R
1.80
P
0.00 LT
0 4 2 = 4
Axial Strain, #
- H
Sample number: I i
Unconfined strengsn, psi 5.1
Undraineg shear strengsn, 551 clho=
Strain ragte, %/min 1.000
Weter content, % i1.5
Wet dens:ity. pcf ! 142 .8
Dry density, pcf | 128 .1
Saturation, % 1042
void ratio 0.2948
Specimen diameier, in 2.08
Specimen heignt., in 5,085
Description:
LL = | PL = Pl = GS = 2.65 | Type: BOCK CORE
Project nNo Bi2-503251 Client ALCOSAN
Date: 4-25-1395
Qemarks: PBroject: EPM
B !"
= Location: TB-218, S-2 |
UNCONFINED COMPRESSION TEST
Fig No pSI' Inc e e
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Lo Lo

UNCONF INED

COMPRESSION TEST

oy

5.00 - : - g - ; '
4,00
ot
w
0.
%)
n
& 3.00
[
i
t
)
>
)
5 2.00
a
s
o)
U
1.00
L 0.00
C = 4 & )
Axizl Strain, *
Sample number; i
Unconfined strength, psi 3 .58
Undrained shear strength, osi 1.78
Strain rate, %/min 1.000
Water content, % i2.7
Wet density, pcf 122.3
Dry density, pcf 147 .4
Sgturation, X gz, 1
vVoid rat:o 0.408%
Specimen diameter, in 2.418
Specimen height. in 4,53
Descripzion:
LL = | PL = PI = S = 2.85 Type: ROCK COA
Proiect NO 81i2~-5025: Client: ALCCUCSAN
Oste: 4-25-:19396
~emarks e
Location: TB-Z2S8
UNCONFINED COMPRESSION TEST
Fig No. pSI. IUC e
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0.830
0.865
L.
-\\
0.840
TN
\\\
0.815 \
o 0.790 AN
= A\
N 0.765
5 N\
2 0.740 \\
D.745% \\\
0.680 \\
0. BBS S
0.640
__ 0.0325 )\
c L f/ AN
3 0.028% N
= 4 ///»
- 0.0235 <
g J
»
0.0205
0.1 0.5 i z 5 10
Applied Pressure - tsf
Natural Natural |Dry Dens. , Precons. .
Saturation |Moisture (pcf) L PI 1Sp.Gr. (tsf) E o
gz .5 % 29.1 % g3 .1 NN A N\ A 2.810 1.85 0.223 0 .88B45
TEST RESULTS MATZRIAL DESCRIPTION
Compression Index = Q.23
[o~-¥-ct No.: B12-50381
ect: ALCOSAN - EPM Remarks:
ation: S7-210-4, 22.0'-24.0"
Jate: 4-3-1986
CONSOUIDATION TEST REPORT
ﬁm PSI, IHC . Fig NO NYA
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i Dial Reading vs. Time
" Praject No.: 812-50351 >
Project: ALCOSAN - EPM ( .
Locatron: S7-240-4, 22.0'-24.0° -
Ozte: 4-3-1998
o £30
0.0285 Load Nao.= 1
0.0285 % Lasd= 0 .25 tsf
0.0305 BO = 0. 0273
D = 0.034
0.0225 X» g0 = 00348
@ o ﬁ§ D50~ O.0356
- Ton= 9.58 min.
= S0
m s
2 0.0365
™ 0.0385 \ Cy @ Tgp =
L
“ 5. 0405 \ e 022 in Fmin.
\ ‘
0.0425
\
0.0445 \ 2.
\ &
0 .0455 T
0 4 8 12 i8 20 24 28 32 36 40
Square roct of elapsed time (min )
£80
O.0440 I Load Nog .= 2
0.,0420 A; Logad= 0.50 tsf
f s 4
0.0430 D¢ 0.0418
g 0 = 0.0440
0.0440 % O B
g O \\i QiOGz 18 0443
o d" y ] o
s 10450 \&\‘\ Tgo= §.01 min.
o = A
gz ©.0450 X <
_ i \\ T C, @ Tgp =
© Q.0470 ] ;
ot \\\ MM -
- o 0280 \ : | Pt 1 U024 in & min.
AN
1
0.0430 A\
\\,
0 .030¢C \
\ \\
- 0.0%40 LA {
0 4 8 12 16 20 24 28 32 36 40
Square root of elapsed time (min.)
PSI Iinc
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e, Dial Reading vs. Time
# Project No.: 81i2-50351
( Y Project: ALCOSAN - EPM
Locatzon: ST-210-1, 22.0'-24.0°
Oate: 4-3-19a06
+90
0.0485 Load No.= 3
Q.08500 Load= {.00 tgf¥f
0.0515 Op = 0.04s1
] = 0.0536
0.0530 g0
g ~ DiOO' 0.05414
% 0.0545 Tgo™ 7.68 min.
3 b} =
=~ ~ \ c, 7 =
@ 0.0575 — v 30
a N\ e 2
E 0.0530 \\ T — g .026 inSmin.
Q.0805 \
{( 0.0820 \\
V 0.0835
[ 0 o] 4 8 iz iB 20 24 28 32 38 40
Squares root of eslapsed time (min.)
l €30
C.0805 Load No.= 4
f 0.0630 Load= 2.00 tsf
0 .0838 DO = 0.0618
D = 0. .0723
0.0880 €0 5 5o
= Dyoo= ©-0734
~ 0.0705 _
E ‘L TQO 7.54 min
| & o.0730 %
— c., &7 =
o 0.0755 N v 80
= \ 5
= - \ \\ .026 in &min.
¢.078¢0 ; <G
0.0805 E&\‘ *\\
\ —
h“"*—«
' 0. 0ess A 5
0 4 8 iz 16 20 24 28 c= 36 40
Square root of elapsed time [(min.)
PSI. Inc.
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| : : .
. Dial Reading vs. Time
ject No.: 812-50351 (~

Ly ALCOSAN — EPM 2"
ant 8T-240-4, 22,07 -24.0"

o omas 30
B Load No.= 5§
0.0870 K Load= 4 .00 ts¥f
0.0305 D, = 0.0883
O = 0.4000
0.0840 90
o5
E ) D0~ 0.1018
— 3.0878 T = a6 .
g % g0 /.5 man.
g 0.1010 :
5 Q.1045 \ Cy @ Tgg =
S \ l\\\\
0.1080 S .023 in Fmin.
0.1115 \ ~\\&’“““~«\, '
\ T
0.41150 \\ C¥

0 4 8 iz i6 20 24 28 a2 38 40

Square root of elapsed time (min.)

T80
9.1100 Load NO.= &
0.41450 Load= B.00 t=sf
') 1200 k DO L Q,ifﬁg
> = =
o0 1258 LQQ 0.4351
. -
5 o 1300 §a DiOO 0.4372
- I = £ = :
g TQO 5.58 main.
g 0.14350
o C @ i =
D 0.1400 R , v € Tgo
= \K\t\\“ _ >
O, 4250 \ g — U028 in /mln
\ i H’“‘“‘*——«—M‘__._‘
0. 1500 L— T
L |
. 1230 ‘¥g
= A (
O.4A800 =
O 4 2] i2 iB 20 24 28 3z 36 40

Sgua~e rpot of elapsed time (min.)

PsSI. Inc.
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o~ Dial Reading vs. ime
C" Projecz No.: 812-50351
< Project: ALCOSAN - EPM
Location: S8T- 223~1, 30.0'-32.0°
fate: 4-16-19388
. t£90
0.0C80 Load No.= 1
0.0100 Load= 0.25 tsf
0.0120 3{ Do = 0.00%2
0 = 0.0179
0.0140 Ogo 5 o1ims
= K 100~ Y-
% 0.0160 % Tgo= 6.40 min.
2 0.0180
e T =
= 0.0200 { Cy g0
é‘ e 0.0220 k — 033 in Fmin.
; \ k&\\’hq“““b~¢—w
0.0240 O— e,
i( 0.0250 1\
- 0.0280 \
L 0 4 8 12 4B 20 24 28 32 38 40
Square root of elzpsed time (min.)
{ 5=le)
0.0230 Lead No.= 2
0.02580 ; Loads= 0.50 ¢sf¥f
- n
0.0270 Dg 0.0255
D = 0.0278
0.0280 30
o %\ 0,0~ 0-0281
~ 0 .0290 Toa= 4.25 min.
| @ \ N 90
g & 0.0300 ig\\\ﬁk -
m 0.C=210 " = - v =0]
a \ . , N
0.Q0320 \ oo D48 in S min.
\\ T
0.0230 = ‘
- XX
0.0340 \
\
0.03%0 '
0 4 8 12 48 20 24 28 22 38 40
Square ropt of elapsed time [min.)
PSI, Inc.

12173516288--812 P.13r22
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; CONSOLIDATIO f
(
o
1.080 -
\.‘\
n
1.025
\~\*\k
0 880 \
o 0.3955
i \\
[19]
x 0.3820
- N\
R
2  0.885 \\\\k
0.850 \
0.815% \
li—.._ \
'ﬁq,‘-.‘ \
0.780 e
0.745 ¢
. 0.o5D
= 0.045 R\
o~
>
G L 0.040
C.035
g 4 el T
0.030
0.1 .5 i 2 5 10
Applied Pressuyre - tsf
Natural Natural |Dry Dens. - Frecons -
| o i
Saturation |Moisture (pcf) S5 A (tsf) < ; Fo
99 .0 % 43.5 ¥ 74 .4 2.498 1.24 0.32 | 1.0964
TEST RESULTS MATERIAL DESCRIPTION
€y a8t 1.00 tsf applied = 0.033 s8a. in./min.
Cy 8t 8.00 tsf applied = 0.0323 8g. in./min.
| Project No.: 812-50351
Preject: ALCOSAN - EBM Hemarks:
Locatiom: ST- 223-1, 30.0'-32.0° 1
| Bate: 4-15-1935
{
. CONSOUIDATION TEST HEPORT
‘
| PSI inc Fig. No.
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[ F] - X =
= Dial Heading vs. Time
(:"Project No.: B12-50351
= Project: ALCOSAN —- EPM
Locatian: 57—~ 223-4, 30.0'=32.0°
Oate: 4-168-19g9s
~ £20
0.0245 lLoad Nog.= 3
0.0365 Load= { 00 tsf
= i)
0.0385 ¥§ Dq 0.0355
0 = .0420
0.0405 80
g DiOO 0.0427
= 0.0425 T§O= 5.88 min.
i \
x ©.0445 m I;\J
C T =
w 0.0465 % 51 v € Tao
= 0.048% \ \\\\* 033 in*min
T N
\ —
Q. 0508 ] A
. = \\ ““’*\.“
- 0.054%
' 8] 4 8 12 16 20 24 28 32 36 40
Square root of elapsed time (min.)
~ .. _tS0
0.0845 } Load No.= 4
C.0878 %} Load= 2 .00 tsf
0.0608% DO = (.,08583
D = 0.08683
0.0635 & 50 )
g ] D300~ 0.0687
5 0.088s5 | Tgp= 5.30 min.
o \
g 0.08Y95 \
—_ C, 8 Tan =
m 0.0725 \ \ 30
= 6. 07ss \ Ty | .035 tn Z/min
0.0785 . Mt
i T
C.0818 :
é X\ f
0.08545 4 '
O 4 8 12 16 20 24 28 32 38 40
Square root of elapsed time (min.)
PSIL, Inc.
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l Dial Reading vs. Time

o %
Project No.. B812-50351 (
Froject: ALCOSAN - EPM i

Location: ST- 223-1, 320.0°-32.0°
Oate: 4-16-10808
6o £30
= Load No.= 8
0.0380 Load= 4.00 ts¥f
0.0300 D, = 0.0859
0 = 0.,4012
0.0950 | : -90
? o iona DiQO: 0.40289
T L AU00 .
o Tan= 5.46 min.
o \ oTs) in
2 0.1050 3“
cC. 87T =
w O.1100 N “v 5190
o
£ O 14150 A Bt 022 inHmin .|
{ 4 e ] §
L I N
0.1200 ;‘\
[ﬁ 0.1250 A {
\ e
0.1300
L‘ O 4 8 12 18 20 24 28 32 38 40
Square root of slapsed time (min.)
E 30
& 7
claezele } Load No.= 8
0. 1250 Load= B.00 tsf

0,nn= 0.1455

B1al Aeading
'»)
[N
ba
(]
o
L
=
]
w
O
1
PN
~J
a
s
o
23

0.1430
s o ~ ] =
0. 1500 \ “v € Tgo
‘\
e \ \\ 033 in Fmin
\ !
0.4800 | iﬁ : Tl
\ [
} M"“*‘M
0.1650 il g I——
S §
C.1700 L f
0 4 8 12 48 20 22 28 32 35 40
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0.805%
0.780
0.755 —
. ~\\
0.730 - AN
o 0.705
& \
m
x 0.880
L)
L 0.655 \
0.8630
0.605 Sy
"'hg._‘
0.580 \ A
0.555 —
B
\ A é | ,//”’AFNNH“““~«h‘~
_ 0.040 S e s e
K 7 | //
-g 0.030 -
>\ \
O¢ ©0.020 e
0.040 A
j
»
O.000
0.1 0.5 i 2 5 iC
Applied Pressure - tsf
Natural Natural |[Dry Dens. | T A Precons.
Ssturation |Moisture (pcf) L PI |Sp.Gr (tsf) G €o
i01.6 % 35.4 % B1.7 - — 2.392 3.86 0.30 0.B273
TEST RESULTS MATERIAL DESCRIPTION
Cy 8t 2.00 tsf applied = 0 045 sg. in. /min. GREY-BROWN SANDY SILT
€, 8t B.00 tsf applied = 0.03% sg. in./min.
Project No.: 812-50381 Class: ML
= Project: ALCOSAN PLANT (PITTSBUAGH) Remarks:
j@?’//& Location: TB-232, TUBS-4, 23.0 '~2= 0°
h Ozte: £5-21-19986 e L
j CONSDLIDATION TEST RERORT
!
i PsI, Inc. Fig. No.
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1696 15:53 FR PSI~CHEMISTRY
1.115% [
1.100 -
1,885
1.0970 S
\h\
o  1.855 SN
2 \
]
x 1.844
- \
S 1.025 ‘ AN
1.010 \\
8.9935 s,
&
NN‘.‘“‘ \
.98 e
2,363 -4
[
- 4
~ ©8.0500 — <
e
— B, B4E%
<
> —
. e
- B.8393 Y
v
7 ©.p369
2.1 8.5 1 2 = 1@
Applliecd Pressure - ts¥
Natural Natural | Dry Dens. Precons.,
Saturation [Moisture (pcf) = Pl S {ts4) = o
8SB.8 41.5 % 6.9 NNP NNP 2.588 3.82 g.11 1.8832
TEST RESULTS MRTERIAL DESCRIPTION
C, at 2.8 tsf applied = B.042 sg. in./min. SILT WITH SAanDd
C,, at 8;?8 ts? mpplied = B.843 sg. in. /min,
Pro ject No.: £12-5B35¢ Class: ML
Project: 7-15-133§ Remarks:
Locatlon: TUBZI-Z3&. 25 @3’-27.3’ Pl
(Zus C
f Date: 7-16-1235 M N
CONSOLIDATION TEST REFORT \)ESST AEW} Gq
PSI, Inc. NOEST ﬁq. No .
—_———— S
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CONSOLIDATION TEST REPORT

S 1.81

ek s ot Ao,

=

L9755

\&-“N

g.3948

} 9.985 ‘\\4&
; 8.870 ‘\\\

@. 880 - . y \\\
g.765 ,

2.73e e \\\

Void Ratla
]
o
w
]
Y.

.
5 eos “‘*\uus—much—
&;- B.6560
( !
— B.o40 *\\
< g.e3s5 A ZN
~ e
NG \ \\
O¢ ©.930 ’\\// ~
- p.azs
on
0
T 2.p29
B.1 g.5 1 P 5 19
Rpplied Pressure -~ +ef
Natural Natural | Dry Dens. - _ Precons.
Saturation |Moisturs (pef) LL e Sl (ts+) == o
893,.6 % 39.7 % 79.5 23 9 Z.558 g8.37 1.8324
TEST RESULTS METERIABL DESCRIPTION
Cv at .88 tef applied = 2.@831 sg. in./min, SILT WITH SAND
C, &t B.B@ tsf applieg = ©.B2S Sg. in.smin.
e~
Project No.: B12-53351 Class: ML
Froject: ALCOSAN Remarks:

Location: TUBE-237, 25.p'-27.p-

Date: 7=-1£-19345
CONSOLIDARTION TEST PEPORT

PSI, .
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Void Ratiao
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Ul 0

) Ul

8.529
— N
@.5p5 e
?. 430 {14
o
H T:\-‘ y
2.9518 P
o \
— G.p4vs
=
}\ /
U~ B.B449
- ¢\ /
”
B.8370 -
B.1 g.58 1 z s 14
Fpplied Pressure - 4g4

Natural Natural |Dry Dens.| - s o Precons. |

Saturation [Moisture (pef) o Pl |Sp.Gr. (tsf) e o
B3, 5 ¢ 28.4 183.3 NP NNP L 2,668 .11 | B.6870
TEST RESULTS MRTERIAL DESCRIPTION

Cu at 2.88 ist applied = ©.849 sq. {n./min. SANDY SILT

C, at B8.00 +s7 applisd = ©.043 sg. in. min.

Project No.: B12-5@35% Class: ML

Project: ALCOSAN Remarks .

Location: TUBZ-pap. 28.3'-22. 8¢ 2
| b
§ \
4 Date: 7-1€6-139g8 . e

CONSOLIDATION TEST REPORT
PSI; Fig. No
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|
—~ CONSOLIDATION TEST REPORT
(— : 1.15
1,10
1.05 "':’--_-_,__.
nt
4 \..
.L.OO ‘
\\
o 0.895
+ \
18]
=8 0.80
o
. 0.85
0.80 \
0.7%
0.70¢
15@% 0.85
Yt
L 0.¢225
; /""M'
I ; 0.0185 /‘r..-«"*
> L
(&) - 0.0185 /'
- D.C4i38 ‘/
o
ﬁ &
0.0105
0.1 0.5 1 2 ks 10
Aoplied Pressure — tsf
Natural Natural |Dry Dens. Precons.
Saturation |Mpisture (pef) S PI SlElien {tsf) Ce €0
ag 4 % 42.7 % 78.5 | N\A N\A | 2.530 0.83 0.34 | 1.1419
TEST RESULTS MATERIAL DESCRIPTION
C, a8t 2.00 tsf zpplied = 0.020 sqg. in./min.
C, 8%t B.00 tsf =mpplieg = O.022 8q. in./min.
| Project No.. 812-50351
. Project: ALCOSAN - EPM Remarks:
lé Location: S7-2832-1, 22.0'~34.0"7
],
é Oate: <-32-189858
; CONSOLIDATION TEST REPORT
i PSI, Inc. Fig. No. N\A

T —
T e e ———— —
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r Dial Reading vs. Time

Froject No.: 812-50351
Project: ALCOSAN - EPM

Location: ST-283-14, 32.0'~34.0"
Oate: 4-3-19d48
+30
0.02835 Load No.= 1
0.0325 X‘ Load= 0.25 tsf
0.0355 DO = J.0341
k D = [0.0483
0.0385 80
o % 0,00 0.0502
~ 0.0415 ] :
Tan™ L17.82 min.
g =le
& 0.0445
5 0.0475 ©v € Tao -
-y
= 0.0%05% L0412 in Fmin.
1] “ =
0.0535 X\ |
. i I Y S
_ \ — ] [ |
3 O.0565 \ et S
0.0%g5 .
L O 4 8 iz iB 20 24 28 22 36 40
Square root of elapsed time (min.)
% o oses £90
C i Load No.= 2
0.08580 Load= 0 .50 t=f
§\ D = J 0620
0.0610 a 90
o \§ Dypp™ 00628
= L 4
5 ©.0825 Tan™ 15.86 min
; a QC\\k\\‘ Q0
i g 0.0640 \\ v‘\\\\“
~ o oss \ — |, cy @ Tgo =
m W =20 y m‘“\k_‘
O .0870 . \ —— 5 inSs/min
0.0685 _\
\
W\
0.0790 A,
\ AY
vvvvvv . A\
Q .G/ 4:3 -
O 4 g iz 18 20 24 z28 z2 35 40
Sguars root of elapsed time (min.)
pPsSI, Inc.
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Dial Heading vs. Time
Project No.: B12-50351
Project: ALCOSAN — EPM
Lacatian: §T7-263-4, 32.0'-34.0°
Date: 4-3-1086
t 80
0.0830 —] Load No.= 3
0.0720 Load= 41.00 tsf*f
C.0750 '} DO = (0.0704
0 = (0.0832
C.0780 a0
@ e * Dyoo= 0.0846
-~ 0, ' Tawm= 10.28 min.
§ <0
2 0.0940 A
< 0.0870 y\ Cv @ Tgo =
© 6. 6300 \K\\\\\‘\ 043 in Zmin.
0.0330 \ as
0.0250 ————
0.0c90
0 4 8 12 i8 20 24 28 32 36 40
Sguare root of elapsed time [(min.)
t S0
g.4000 g Load No.= 4
0.10850 x\ Load= 2.00 tsf¥
0. 1100 \ Do = 00,4047
O = (.41473
0.1150 — 30 b
= s ins : Dioo 0.4480
= L1200 = &6 b
-{CU} \\‘\J\ TQO 8.66 min.
D g.4250 :
T .
o 0.1300 & T Cy @ Tgo =
o] R S
5 \\ T .2
0.1250 LAY .020 inFmin.
\
y
0 4400 -
| \\
0.1450 o \
IR
0.1500 L 4
C 4 g8 i2 i6 20 24 28 32 38 40
Sguare root of elapsed time (min.)

2SI, InmC.
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e

Dial Reading vs. T1ime
Project No.: B12-50354 ( :
Project: ALCOSAN -~ EPM :
Location: ST-2683-4, 32.0'-34.0°
Oate: 2-3-1996
- £t380
0.1350 Load No.= 5§
0.4400 Laoad= 4.00 tsf
-4 4 v
0.1450 ‘x Oq Ysiclye
0 = (.,1560
0.1500 80
g o ems SiOO~ 0.1881
o _’E‘“S _ 4
% TQO 8.09 min.
L 0.1800
C -
@ 0.1650 1\&\\3\\\*N v @ Tgo
0.41700 X .020 in Smin.
Tl
0.1750 éi N M ==
0. 1800 \\ (f
0.1850 \“
O 4 8 iz ie 20 24 28 32 36 40
Square root of elapsed time (min.)
e 30
0.47%20 Load No.= B
0. 4800 Load= 8.00 tsf
oo ] -
0.18%0 }x D, 0.1793
D = (J.18835
0.13500 80
= % D,pp= 0 2017
= 0.41250 e
g & TQO* 5.5 man
& 0.2000 \\\
— c. e 7 =
m 02050 \\K v a0
=] o Zf s
0.2100 } ~_ 022 in S min.
- \ “""\\‘
0.2:30 : i c—
L } MW
0.2200 fk ‘ * =4
LY 4
\\ {
0.2250 — ¢
& 4 3 iz i5 20 24 28 32 36 40
Square root of elapsed time (min.)
PST, Inc
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I

O

CONSOLIDATION TEST REPORT

1.345
1.260 e
et
1.205 ™
1 150 \
o 1.085
z \
19}
on 1.040
o N
2  0.985 ‘\
0.830 x\\
0.875 N
“\*N\ \\
=t
Money
0.820 \
0.765
0.330 i
i LA
S 0.025 . \\\\\\ﬂk-‘“*k =
= ’ / an—
~~
> .
O 0.920 4
o 0.015 e
L
0.0410
0.4 0.5 i 2 ) 10
Applied Pressure - tsf
Maturzl Natural |Dry Dens.| |, Precons. -
Szturation |Moistures (pcf) -t e STl (tsf) C E
103.0 % 51.9 % 70.0 N\A | N\a | 2.577 1.44 0.50 | 1.2987
TEST RESULTS MATERIAL DESCRIFTION
Cy @t 2.00 tsf applied = 0.027 sg. in./min.
C, 8t 8.00 tsf applied = 0.026 sg. in./min.
| Project No.: 8212-350351 Class: NAA
Project: ALCOSAN - EPM Oemarks:
~Location: 5T-254, 28.0 ~34.0
Date: 4-4-1096
i CONSOLIDATION TEST REPORT
? PSI. Inc Fig. No. N\A
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Dial Heading vs. Time

Prgject Nog.: B12-50354 %
Project: ALCOSAN — EpPM ' 1(
Location: ST-264, 28.0'-31.0"

Jater 4-4-41Q05

- £90
0.0250 Load Nog.= 4
0.0280 Load= 0.25 tgf
0.0300 Dy, = 0.0271

O = 0.0376
0.0220 \ 80
= Ceas ; D,40= 0.0387
- = T Tan= 14.46 min.
% =lo) 1
E 0.0350
= 0.0380 : Cy @ Tgp = f
o O .0400 \}\ 014 :nm 2/3’%1?“;
0.0420 \\ I
\\ T
0.0440 : 4
Q |
0.0480 )
0 4 8 12 48 20 24 28 32 38 40

0.C435 Load No.= 2
0.045%0 Loads= 0.50 tsf¢
0.0455 DO = 3.04414
X Dgq = 0.0490
C.0480 K =
- 0. oaa
T SRR ‘\\\\‘ Tgo= 8.62 min
@ .
g 0.0510 \ =
o O.0525 = B Cy 8 Tgo =
ot 5 [ —
= PR \\ T 024 in Fmin.
O \,\,;AO % \ e ]
\\
0.0555 L
EX
C.0870 k i
\\ \\ ? l{--
0.0585 = X
¢ 4 g 1 i6 20 24 28 32 368 40

Square roo:t of elapsed time (min.)

78I, Inc.
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- Dial Reading vs. Time
Orgject No.: Bi2-50351
Project: ALCOSAN - EPM
- Locatian: ST-264, 28.0'=-31.0"°
Oate: 4-4-19Q8
- £90
0.0355 Load No.= 3
0.0580 lLoad= 1.00 tsf
0.0G058 X DG = 0.0570
0O = (0.06877
0 0630 30
o ] oc~5-§ Dypo= O.0688
= 0.0&5 = s
% % TQO 6.37 min.
2 o0.c€80 w\
5 0.0705 Cv @ Tgo = {
® 0.0730 “‘\k\\“\ 031 in Fmin.
\1 \'\.\N
0.0755 R e =
h“*—s«__‘_\
0.0780 i\ T
0.0805 \
o] 4 8 12 18 20 24 28 32 38 40
Square root of slapsed time (min .}
. £380
0.0780 Load No.= 4
C.0840 K Load= 2.00 tsf
0.0830 «% i gzl
D = 0.41038
0.0%40 =18 4
= i\ D,op= 02063
~ 0 .0980 . .
Toa= .67 min.
§ ‘ 30
2 0.1040
— C, 8 Tan =
T 0.1030 K 80
5 “ 2 Zm
0. 1440 \ 027 an &/min
0. 1430 >ﬁ [T
3 ’\‘\4
} BR—
0.1240 = M—
\
0.:1230 :
o 4 8 12 186 20 24 28 32 38 40
Square rpeot of elapsed time (min )
PSI. Inc.
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P ) ) T3
. Dial Reading vs. ime
Trgisct No.. Biz2-50351 p
Projecs: ALCOSAN — EPM (
LLocatian: 8T=264, 29.0 =-31.0° g i
Oate: 2-4-19986
. t90
0.1208 Load No.= 5
0.41278 Load= 4.00 tsf
= ek
0.?3-‘:5 DQ 0. 1237
x QQO = (0 41582
O.;-§15
8] 0.41588
c % 100
5 0-1485 Tgg= 6.67 min.
: \
2 0.4535 $\
cC, & 1 =
s 0.1625 K‘ v g0
a Sl
“ 0,185 E;\k\‘ .024 in¥min
.
0.1765 -
\ G
e \ 1 |
0.1835 \1 M
0.13085 | Gl
o 4 g i2 16 20 24 28 22 as 40
Square root of eiapsed time (min.]
£40
0.41800 Load No.= B
0.4%00 Load= 8.00 tsf
O = O 41B5Z
0.2000 O
DQO = 0 .2183
2100
o 02290 7y D, pp= 0-2220
= O.2200 TQOz 5.40 min.
8] -~
o O.2300 { p— - §
T O.2400 \\ l\\k“‘*~ Cy @ Tgo =
fiv} =4 B
- | T ] o, ?
D i e 028 in S/ min.
0.2300 \
Q
C.25800 K:
\\
-~ L Y
0.2700 u .
E\\ y
0.2820 : X
0] & B 12 18 20 24 28 32 36 40
Square root of elapsed time (min.)
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=

1.840

1.82¢

1.088

2.380

2.9608

@g.948

Void Ratio

g.s26

g.300

@.889

2.860

g.848

@.840

b

g.a838

g.0ce

Cu
in. min.

g.e1@

(sq.

B.oee

CONSOLIDATION TEST REPORT

T

=

e

g.1

8.5

ﬂppkied Pressure - 1s¥t

%

-

1e

Ui

2

Natural
Saturation

Natural
Moisture

Dry Dens.
(pcf)

LL

PRI

Sp.Gr.

Precaons.

(tgt =

o)

62.5 *%

2s.2 ~

B@.S

2.685

1.88 g.14 1.8826

TEST RESULTS

MATERIAL DESCRIPTION

Co
-

at B.QEL

at 2.00 tsf applied = @.829 sq.
tsf applled = B.84z so.

im./min,

tn./min.

\ j
“p Date:

= |

ﬁprcject No.:

Frojeut:
Locatlion:

B1Z2-58351
ALCOosAN

TUBE NO. 268-1
21.8°-23.¢87

7-30-1336

SANDY SILT

Remarks:

CONSQLIDARTION TEST REZIPORT

PST,

Inc.
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o & 3 -
Dial Reading vs. Time
Project No.: B12-523%51
Pro ject: ALCOSAN
Locationrn: TUBE NO. 259-1
21.8°-23.8"°
Date: 7-38-1996
Rl 1%
4.@250 Load No.= 1
v.830808 ﬁ‘ Loades B.25 ts¥f
%.ggsa Da U 8:@291
D s B.0B616
B.8488 - 59
= 5 a4sa k Dygg~ @.8652
5 2 Tan= 47.67 min.
’g XX\ ag min
Y ©.es508
° Q\ c,er .
~ b.osae .284 Inmin.
B.a@65a Y — s B N
9.9728 \ ,
\\ (
2.2758 -
g 4 B 12 16 e z4 ze 32 g6 40
Sguare root of elapsed time (min.]
- +30
Gk Load No.= 2
B.8655 53’ Load= B.58 tsf
. 0655 Da = H.B652
D = @, 85877
8.8675 ) =17 ;
o \\x D,gp" @ BEBT
:’é B.858% \\‘ T9®= 1Z7.73 min
Y ~ ~.
x ©9.9695 < ~<e]
— \ \\Q- Cv e ?9@ -
s B8.8785 % S o
a . \\ ‘*"""Mm 215 1nZmin
8.871L5 {
\
B.u72s i
\\
B.2735 -
\ -
s B.0874S L2 (
1%} 4 = 12z 16 4% 24 s 32 =8 4 .
Savare root of elapsed time (mln.)
PSI, Inc.
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ﬂm} Dial Reading vs. Time

(  Prgiect No.: B12-38351
- Pro ject: ALCOosaM
Loeation: TUBE NO. 26%9-1

21.,0°-23.8"7
Date: 7-38-1996

138

2.2715 Load No.= 3
©.8738 Load= 1.88 isf
0.0745 DB = p.p7zez
5. o750 EL Dgg = ©.8789
% R & Tgp= .78 min,
& g.879g \
% ©.0805 C, @ Tgp =
5 WS e
B.88208 \ ><::; .B28 in&min.
a. @935 B
‘w \ —
fx B.e8s58 K\

8.886%
8 4 8 12 16 za 24 28 3z 386 4@

Sguare root of elapsed time (min.?d

£ 90
@.08ss Load No.= 4
B.8g7s5 ﬁ lLead= 2.88 tsf
0. 9895 D, = ©.8866
' Dan = B.B8944
@.a915 Dge .
2 \ 1pp” 29953
g g.8935 T9@= £.32 min.
By ]
& 8.2955 \
c e T s
= B.@375 = N 29
= \ e ] .
0. @o9s y =S - 823 inGmin.
Y ]
B.1215 -
\\
©. 1835 {X .
- 1
. L
y B.1855
- =) 4 8 12 18 4% 24 zB8 37 36 48

Sguare root cf elapsed time (min. )

PsSI, Inc.
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. Dial Reading vs. Time
‘ Project No.: B12-58351 _
Pro ject: ALCOSAN '(_
Lovation: TUBE NO. 269-~1
Z21.9°-23.8°
Date: 7-30-1998
1a +934
B. 1828 Load Np.= S
3.1040 A Load» 4.08 tsf
8.1668 D@ = P,18308
D = g.112
2.188g el &
g D s B.1136
c 168
= P.1188 —
g \ ngs 5.58 min,
L 3.1120 -¥
5 B.1149 \ I Co @ Tgg =
< B.1160 \ |.832 inZnin.
\\ \““\\‘
@.1189 g
v R B e
8.,1288 \
B.1226 \
%] 4 B iz 16 28 24 =8 57 36 40
Square root of elapsed time (min.>
R 1%
g.121a Load No.= &
8. 1238 Load= B.BB ts7
8. 1259 DB = B,1222
D g P.158238
2.1270 se .
e 4 =
g’@ 12388 Dl@@ °-1332
oy S T = 4,87 mla.
T 1%
L 2. 1318
c e T =
= @.1338 v £l
= g.1358 \ .42 Zn,zfmin.
8.1370 } —
%E ~N~WM
2. 1258 \i i
5.1418 & 5
- @ 4 8 12 16 28 24 28 32 36 4@ L

Sguare root of elapsed time (min.)

PSI,

Inc,




TRIAXIAL SHEAR TEST REPORTS

Professional Service Industries, Inc.
Pittsburgh, PA




W e R I A f R PV EEL DT “lo TLL =Tl 1V Ll TSl DammemEie WL sy
4.58 ; S
B TOTAL  EFFECTIVE BRI
C, tsi 2.13 8.26
b, deg 18.7 3.1
a;; TAN ¢ B.34 g2.63
e 3‘g8 P P M P N PN M M M M [ b N M
-
i
i3]
i
o
[42]
|
& 1.:53
b
Ul
@\L fga 1,50 z. 80 4.5 &.308 7.503 g e
é o‘r/ Total Normal Siress, tsf
,/’,” {ﬁﬂec\ Effective Mormal Stress, tsf -
LBF
‘lx} e SAMPLE NO. i z 3
WATER CONTENT, ¥ 45,7 45,7 37.2
‘Cii 7 [DRY DENSITY, pof 73.3 73.B B1.7
v = IBATURATION, =z 88.3 ®9.5 9g. 4
= |voID RARTIO
- Z |DIRMETER, in
- HEIGHT, in
o WRTER CONTENT, ¥ 41.8 35,4 1.9
4 = [DRY DENSITY, pcf B8.0 B&.3 9B.5
5 L ISATURGTION, Z i84.1 1BR.2 1B3.O
by =~ IVOoID RATIO 1.821 B.B74 B.7396
. = [DIAMETER, in 1.83 1.88 1.92
S TOHEIGHT, in 4,39 3.29 4,27
it BACK PRESSURE, 4=+ 1.BB 1.8 {.B8
§ CELL PRESSURE, tsf 3.38 4.32 5.p4
FRILURE STRESS, tsf 2.29 2.94 3,354
PORE PRESSURE, +sf 8.35 3.48 3.986
2 STRAIN RATE, %/min. B.89% 8.113 D.896
¢ g 13 15 28 (ULTIMATE STRESS, tsf .28 2.93 3,34
Axial Strain, % PORE PRESSURE, tsf 3.85 3,48 3.96
;%‘ 1=l v"g . e
TYPE OF Teet. <1 FaILu= tef 2.88 .78 4. .47
. . S FRILURE, +s¥¢ .61 B.B4 1.88
CU with pore pressures
SAMPLE TYPE: UNDISTUREED CTLIENT: ALCOSAN
DESCRIPTION: SILT WITH SA8ND
PROJECT:
Li= B3 BL= @ Pi= za. p
A SPECIFIC GRAVITY= 2. :Zg SAMPLE LOCATION: TUBE MNO. 237, 25.9'-27.p
REMARKS
PROJ. NO.: B12-50351 DATE: T-16-13296
TRIAYIAL COMPRESSION TEST
FIG. NO. PSI, Inc.




R, i RV v R R T ) LRI V=

Stress
tsf

Excess Paore Prassure
Deviator

Gtress
tsf

Excess Fore Pressure
Deviator

tsf
g

9.,

o s | ot o e § e e e e

5X 18x% 13% c2ex 3% 954 15X z2ex

Ui

18% 15% 28% 5% 1ax 15% zex

Effective — — .

oo Stress Path Iegend: Total

Peak Strength  Tota) C Effective

LS

B.12 tsf B.22 tef
o = i17.8 deg 28.8 deg
g2.53 e

L

. 828

.68

1

ect No.: B1Z2-350351 Page 22
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30.00
¢!
p
o Z20.00
w
2]
)]
£
e
[#p]
L.
g 10.00
i
o ! 3.8 e : B A
o 10.00 20.0 30.00 40.00 50.00
Total MNormal Stress, nsi
Effective Normal Stresg, psi SESES
36.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 35.4 42.4 44.5
30,00 ;g DRY DENSITY, pcf 80.9 78.4 73.0
= |SATURATION, X g2.3 85.8 9314
~ —~ IVOID RATIO 1.045% 1,475 4.2687
©  24.00 Z |IDIAMETER, in 1.88 1{.88 1{.88
HEIGHT, in 4.44 A4.04 4.04
g WATER CONTENT., % 36.3 39.8 27.8
o 18.00 k= |DRY DENSITY, pcf B4 .4 BO. B EB2.5
= w |SATURATION, % 100.0 100.0 4C0.0
0 = IVOID RATIO 0.961 1.048 1.002
S 42 a0 ; DIAMETER, in i.82 1.81 L. 78
Bt o HEIGHT, in 4.08 3.9 3.98
= Strain rate, %/min 0.500 0.500 0.500
§ . BACK PRESSURE. psi 55 00 25.00 25.00
CELL PRESSURE, psi 30.00 35.00 45.00
FATLURE STRESS, psi 14.35 14.98 2B.70
5 I PORE PRESSUHE, psi 27.70 30.70 37.10
o 5 10 15 20 |ULTIMATE STRESS. psi 14.3% 14 .98 28.70
Lxisl Strain, ¥ POBE PRESSURE, psi 27.70 30.70 37.40
= EAT & ] 4 1
TYPE OF ttsT- firA,LUR“, osi .a,si ig.ei 35 .60
e 1 o g
ClU with pore pressures Oy FAILURE, pst Cos 4.3 7.2
SAMPLE TYPE: UNDISTURBED CLIENT: ALCCSAN
DESCRIPTION:
PROJECT: EPM
L= =1 57 -
SPECIFIC GRAVITY= 2 B85 SAMPLE LOCATION: 8T 288-4, 27 .0 ~-29.0
IEMARKS:
1
PROJ. NO.: 8412-50351 DATE: 3-2G-1998 K-;
TRIAXIAL SHEAR TEST REPORT
FIG. NO PSI. Inc.




4.58 e
TOTAL EFFECTIVE
C, tst B.14 @.e2
de 2a.7 I B
e v.38 8.7
¥ * " v yr— T
2 3 un T T
"
"
[it]
N
o
mn
[ SR ODAN U AU SUCSIUAS AR 7SSO SOESOPIOPINI NI - Sl SURIURINRIINE NNTUNANCRNr N B SUIS TN S S
& 1.s8
7]
%)
B 1.50 3.00 4.50 &.00 7.5@ g 2@
Total Normal Stress, tsf
Effective Normal Stress, tsf —
6.
SAMPLE MO. 1 2 3
WATER CONTENT, & 28.5 2B.1 25.8
5, Z |[DRY DENSITY, pcf¥ 91.1 93.1 95.4
~ |SATURATION, x 85.89 35.8 93,2
— |VOID RATIO @.8B15 B.776 @.734
“ Z IDIAMETER, in z.18 2.87 2.83
5 A HEIGHT, 1n 4.14 3,36 4,47
oy WATER CONTENT, % 2e.4 19.8 19,3
- = IDRY DENSITY, pef 88.8 1P5.8 {G83.3
bt ‘ L ISATURATION, % 78.5 95.5 85,1
e = IVOID RARTIO B.68B3 B.548 B.602
. = IDIAMETER, in 2.85 1.98 1.S57
6 2. T IHEIGHT, in 4,84 3.21 4.35
el
n BACK PRESSURE, tsf 2.88 2.88 2.88
v, CELL PRESSURE, +tsi§ 5.84 S.43 &.12
e FATLURE STRESS, tsf 2.8a 3.26 32.98
PORE PRESSURE, +=+4  3.87 4.44 4.74
L STRAIN RATE, % min. 0.998 2.114 B.@88
8 5 18 15 26 JULTIMATE STRESS, tsf 2.84 3.p5 3,98
Oxial Strain, P PORE PRESSURE, tsi 3.97 4,44 4,74
S, FaTLuRs, tef =] . .
TYPE OF TEST: Ci ALY * 3.21 4.82 5.35
. Sz FAILURE, tsf 1.87 B.96 1.38
CU with pore pressures
SAMPLE TYPE: UNDISTURBED CLIENT: ALCOSAN
DESCRIPTION: SANDY SILT
PROJECT:
L= —-— PLE —— PI= !
SPECIFIC GRAVITY:= 2.&5 SAMPLE LOCATION: TUBE NO,285-1, 21.8-23.8°
REMARKS: SAMPLE WAS VIRY SOFT,
SOME DISTURBANCE URON PROJ. NO.: B12-5@351 DATE: 7-28-95
UsI ) MOUNT ING
EXTRUSION BND MOUNTIN TRIAXIAL COMPRESSION TEST
IN CELL
Fig. NO. PSI, Inc.
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