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INNER HARBOR DREDGING DESIGN PROJECT
SYRACUSE.NY

DESIGN MEMORANDUM

1. INTRODUCTION

The U.S. Army Corps of Engineers has been authorized and funded for the planning and design of a
dredging project at Onondaga Lake - Onondaga Creek Inner Harbor. The sponsor is the New York State Canal
Corporation a subsidiary of the New York State Thruway Authority. The design includes deepening the Inner
Harbor channel and a portion of the terminal slip area to a depth of 10 feet below Low Water Datum (LWD)
and at a bottom width of 60 feet. The design also includes the rehabilitation of Upland Disposal Site UDS 5-19.
The Upland Disposal Site will be used to hold dredging from the proposed Onondaga Creek Inner Harbor
project. The Inner Harbor arca extends from the New York State Canal Corporation Barge Canal Terminal on
Onondaga Creek to the deeper water depths of Onondaga Lake. The location of the project is shown in Figures
1 and 2.

2. PURPOSE AND SCOPE OF THIS DESIGN MEMORANDUM

This Design Memorandum presents the efforts of the sediment sampling analysis, existing conditions,
planning, design, and environmental impact statement for the proposed project (Inner Harbor dredging and the
Upland Disposal Site rehabilitation). Approval of this report will provide the basis for the preparation of plans
and specifications for the rehabilitation of the UDS 5-19 and the dredging of Onondaga Creek Appendlx B-
Site and Structural Design provides detail analysis of the repair alternative.

3. PROJECT AUTHORIZATION AND LOCAL COOPERATION

Congress has authorized under Section 401 (Public Law 101-596) the Assistant Secretary of the Army
for Civil Works, acting jointly with the Administrator of the Environmental Protection Agency and the Governor
of the State of New York, to convene a management conference for the restoration, conservation, and
management of Onondaga Lake.
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The Onondaga Lake Management Conference is composed of representatives of the Assistant
Secretary of the Army for Civil Works, the Administrator of the Environmental Protection
Agency, the Governor of the State of New York (New York State Department of
Environmental Conservation and Attorney General of New York State), Onondaga County,
N.Y., and the City of Syracuse, N.Y. This Management Conference passed a resolution on
10 December 1991 that "resolved that the Onondaga Lake Management Conference
authorizes and directs the U.S. Army Corps of Engineers (Buffalo District) to proceed, in
conjunction with the New York State Canal Corporation and in consultation with the
Lakefront Development Office of the City of Syracuse; to dredge and improve the Inner
Harbor at the southern end of Onondaga Lake within the funds made available to the U.S.
Army Corps of Engineers. A Project Management Plan was signed by the U.S. Army Corps
of Engineers-Buffalo District and the New York State Canal Corporation in August 1992.
The Cost Sharing Agreement (5A) was executed in November 1993.

4. FIELD INVESTIGATION

Extensive field investigations were conducted to support the development of the
technical design report. Hydrographic and topographic information were obtained from the
following: Topographic Survey of the barge canal terminal by C.T. Male Associates, P.C.
drawn from aerial photographs taken March 1988. Hydrographic and Topographic Survey of
the Onondaga Lake Inner Harbor by Bergman Associates from field work completed in
December 1994.

Subsurface Exploration by the Corps of Engineers was done by Parratt Wolff in
April 1991 and April 1996. Sediment samples were taken by the Corps of Engineers and
Acres International Corp in September 1994. Samples where tested by Contract Drilling and
Testing, Novamann (Ontario) Inc, Quanterra Environmental Services, Engineering and
Environment, Inc., and Corps of Engineers, Ohio River Division Laboratory in Cincinnati,
Ohio.

Kappel, W.M., Sherwood,D.A., and Johnston,W.H., 1996, Hydrogeology of the Tully
Valley and characterization of Mudboil Activity, Onondaga County, New York: U.S.
Geological Survey Water-Resources Investigations Report 96-4043,71 p. This report was
prepared in cooperation with the Onondaga Lake Management Conference and U.S.
Environmental Protection Agency, Region 2.



5. PROJECT DESCRIPTION

5.1 Onondaga Creek

Onondaga Creek, located at the southeastern end of Onondaga Lake, drains a
watershed area of about 115 square miles. The watershed encompasses much of the City of
Syracuse and extends south into the Tully Valley. Additionally, sources of high sediment
load carried by the Creek have been identified in southern Tully Valley.

The Tully Valley, which lies about 15 miles south of Syracuse, N.Y, contains an
unusual area in which turbid water carrying fine-grained sediment is continuously discharged
at land surface from volcano like features known as “mudboils.” This discharge flows to,

and causes turbidity in Onondaga Creek, a tributary to Onondaga Lake, 15 miles down
stream.

The U.S. Geological Survey (USGS), funded by the Onondaga Lake Management
Conference, began a project to remediate the problems. Remediation efforts of 1993 have
entailed (1) diversion of flow from the tributary that feeds the subsided area, (2) installation
of depressurizing wells at several locations, and (3) construction of a dam and settling
impoundment to detain mudboil sediment that would normally discharge to Onondaga Creek.
These efforts have been partly successful, but further work was needed to slow the mudboil
activity. In fall 1996, the USGS constructed additional depressuring wells and raised the dam
height.

Mudboil activity is normally greatest during the early spring and late fall, when
artesian pressures increase in response to seasonal ground-water recharge. Yearly average
suspended-sediment loads to Onondaga Creek from the subsidence area for water year 1992,
1993, 1994, and 1995 were 29.8, 9.75, 1.41,-1.80 tons per day, respectlvely The 1996
project is expected to further reduce the sediment load.

The Creek flows into Onondaga Lake at the Syracuse Inner Harbor area, the
proposed project location. The NYSDEC water quahty classification for Onondaga Creek
from its mouth upstream to Temple Street in Syracuse is Class "D"; from Temple Street
upstream to Tributary 5B the Creek is designated as being Class "B"; from this tnbutary
upstream to the source of Onondaga Creek the Classification is "C" (best usage is for fishing

and any other use except for bathing, as a source of water supply for drinking, culinary, or
food processing purposes). .



5.2 Sediment Quality

As indicated previously, the U.S. Army Corps of Engineers, Buffalo District has
sampled and analyzed sediments from Syracuse Inner Harbor area and the proposed UDS 5-
19, 5-20, and 5-20A. The results of the sediment analysis are contained in the Environmental
Assessment (Figures EA-1, -2, and -3) furnished under separate cover. This analysis is
utilized to help determine appropriate dredging and disposal procedures.

Sediment sampling locations for the Inner Harbor are shown in the Environmental
Assessment (Figure EA-11). Sediment sampling locations at the proposed disposal area,
UDS 5-19 (Trenches 1- 5), are shown in the Environmental Assessment (Figure EA-12).

Particle size tests on proposed dredge material showed it to be a loose mixture of
primarily silt and clay. Both bulk chemical total analyses and Toxic Characteristic Leaching
Procedure (TCLP) analyses were conducted on candidate dredge material. Results of bulk
chemical analyses are summarized in the Environmental Assessment (Table EA-6). TCLP
analytical results are summarized in the Environmental Assessment (Table EA-7). The bulk
chemical analyses show that the sediment proposed for dredging from the Inner Harbor has
elevated levels of lead, cadmium, copper, ammonia-N, poly aromatic hydrocarbons (PAH’s),
and methyl ethyl ketone (MEK). There are low levels of PCB’s and the chlorinated
pesticides DDE, DDT, and DDD. Dieldrin was not detected. Elevated mercury levels from
sampling locations 1 and 2 reflect the overall high mercury levels of Onondaga Lake from
past chemical manufacturing. Very low levels of dioxins (2,3,7,8 TCDD) were measured.

TCLP tests were conducted to ascertain if any of the sediments exhibited the Resource
Conservation Recovery Act (RCRA) toxicity characteristic. The Environmental Assessment
(Table EA-7) compares the range of values found in the sediment to regulatory levels under
RCRA. The data shows very little leaching of toxic constituents under the stringent acid-
leaching conditions of the TCLP leaching procedure and far below the regulatory standard.
Disposal of sediments is therefore not subject to RCRA regulation. However, the elevated
levels of metal and some organic contaminants as previously discussed makes it necessary to
dispose of sediments dredged from Syracuse Inner Harbor area in UDS 5-19.

5.3 Onondaga Creek and Inner Harbor Dredging

Alignment of the channel centerline was established by determining straight paths
which most closely follow the deepest natural course of the creek. The creek length
considered was from the upstream end of the channel at the harbor (station 0+00) to
Onondaga Lake (station 48+78). The channel dimensions used to determine the volume of
dredging in the creek were 60 feet wide at the base with a bottom elevation of -10 feet
(Syracuse datum). The channel width was widened at the Hiawatha Boulevard bridge and at
the railroad bridge. The limit of dredging within the harbor included only the North Dock
and the area between it and the start of the channel.

)



The dredging of Onondaga Creek and the harbor will be done by New York State
Canal Corporation. The need for Aid to Navigation will be identified and installed by New
York State Canal Corporation at a latter date.

The dredging volumes obtained for the creek and harbor are as follows:

Onondaga Creek 30,450 CY
North Dock 12,018 CY
Harbor area not within North Dock 15,264 CY
Total 57,732 CY use 60,000 CY

These volumes are for an undisturbed, in-place state with no factors.

The minimum disposal volume needed for the dredged material is 20% greater than the
volume of dredgings, according to the Environmental Analysis Section of the Buffalo
District. (Refer to the environmental appendix for justification) Therefore, the capacity of
the disposal area has to be at least 72,000 CY. Hydraulic dredging of the channel will
contribute additional water volume of between 100,000-120,000 cubic yards. This excess
water will be released through the weir and the site will be allowed to evaporate.

5.4 Upland Disposal Site (UDS)

In November 1994, the New York State Canal Corporation provided the Corps of
Engineers, Buffalo District a list of nine potential Upland Disposal Sites (UDS). Site
investigations during the following months revealed that many of the sites were not adequate for
this project due to the long travel distances (15 to 18 miles), environmental sensitive areas
(freshwater wetlands) sites, and two sites would cause serious adverse congestion at the
Baldwinsville lock. The sites (UDS 5-19, UDS 5-20, and UDS 5-20A - see Figure 3) adjacent
to the Inner Harbor channel and terminal area showed the most potential. The New York State
Canal Corporation in a letter dated December 11, 1996 (letter contained in Appendix F) directed
the Corps of Engineers - Buffalo District to use UDS 5-19, see Figure 4, as the primary location
for placement of dredged material. The alternative site would be UDS-20A, but it was unlikely
that it would be used. The New York State Canal Corporation also requested that the design
channel dimensions be reduced from a 12-foot depth with a 100-foot wide channel bottom to a
10-foot depth with a 60-foot wide channel bottom. They also requested that only the northern-
most terminal slip be dredged to 10-feet below Low Water Datum.
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5.4.1 Upland Disposal Site UDS 5-19

The Upland Disposal Site UDS 5-19 adjacent to the Syracuse Terminal Channel
(Onondaga Creek) in the City of Syracuse, New York. The Disposal Site UDS 5-19 is
located in the area at the intersection of Hiawatha Boulevard West and Van Rensselaer Street
and along 725 feet of Onondaga Creek. Based on the above explained parameter, a top
elevation for the proposed berm was established at elevation +23, which is approximately 5
feet above the existing berm. A bottom elevation of +5.5 was then established by
balancing the cut and fill required so that material does not have to removed nor brought to
the site. This bottom elevation is approximately 2 feet lower than the grade elevations of the
soil borings performed within the interior of the disposal area. Construction will require
approximately 15,000 CY to be relocated on site.

The existing site UDS 5-19 contains a finger berm that was used to improve the
distance for particle settling. In order to maximize the capacity of the facility it was
requested by the NYS Canal Corporation that baffle walls, consisting of plastic membrane,
be designed for in lieu of the finger berm. The existing finger berm would therefore be
removed and a baffle wall installed in its place while another baffle wall would be located on
the opposite side near the opposite corner. The baffle wall would maximize the duration of
the water traveling through the UDS, to allow particlulates to settle out.

Based on a site inspection, it was determined that the existing weir is in very poor
condition. Therefore, a new weir had to be designed for the facility. In order to minimize
effluent solids concentration, the NYS Canal Corporation intends to maximize ponding in the
disposal area during dredging operations, with draining of the standing water occurring only
at the end of each dredging season. :

The New York State Canal Corporation will be responsible for all future operation
and maintenance of UDS 5-19. They intend to use the site for future maintenance disposal.
This will require that the NYS Canal Corporation periodically remove some of the dried
dredge sediments from UDS 5-19 to increase capacity. It is proposed that the sediments will
be trucked to a confined landfill area. '

5.4.2 Physical and Chemical Testing

Site UDS 5-19 Environmental Assessment (Figure EA-12) is proposed for disposal of
sediments to be dredged from the Inner Harbor. Samples were taken at five locations as
shown in (Figure EA-12 ) for physical and chemical testing. Table EA-8 gives the particle
size distribution of samples from site UDS 5-19. Trenches 1 and 2 were essentially mixtures
of sand and silt while trenches 4 and 5 from lower lying areas were mixtures of silt and clay
with no sand. Recompacted permeability of the silt and clay material was tested as only 18
cm/yr indicating that the dikes constructed of this material would be highly impermeable to
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passage of water or chemical constituents.

Environmental Assessment (Tables EA-9 through EA-13) summarize chemical test
data for the five test locations at UDS 5-19. As might be expected, the finer grained
sediments from trenches 4 and 5 which are most representative of the overall site, contain
somewhat higher levels of inorganic and organic contaminants. This includes elevated levels
of the metals cadmium, chromium, copper, lead, zinc, xylene, tri-methyl benzene,
phthalates, and an array of PAH’s. Low levels of PCB’s (~0.5 to 5 mg/kg) were found at
trenches 1, 2, 4, and 5. The chlorinated pesticides endosulfan, methoxychlor, DDE, DDD,
toxaphene, and endrin ketone were found at various trench locations.

The existing dike is comprised of silty soil which appears to be reasonably well compacted,
as it has existed in its current state for many years. The floor of the existing dike contains
about 8 feet of previously deposited dredged spoil, which is fine grained, predominantly silt.
However, beneath this silt layer lies a relatively flat layer of sandy material containing marl.
This serves as a marker layer for design, since this layer is very pervious relative to the
sediment above it. Therefore, the rehabilitated Upland Disposal Site should not be excavated
down to the sandy/marl layer. The permeability of the 8 feet of dredged material above the
marl varies from 1 X 10E-7 to 1.7 X E-7 cm/sec, based on the test results. About 5 feet of
silt will be left above the sandy/marl layer to maintain an impermeable bottom layer.
Raising the existing dike will be accomplished by excavating dredged material or other
appropriate fill from within the existing dike. This material may prove to be too wet to

handle or place. Borrow material may be required to complete this raising. Hopefully, the
amount of off-site borrow can be minimized

5.5 Private Inner Harbor Projects

The Lakefront Development Corporation (LDC), a non for profit organization, is
charged with facilitating the overall redevelopment of the 800 acre parcel in the Inner Harbor
area and bordering Onondaga Lake. One of the projects under development is the Syracuse
Aquarium and Entertainment Center to be located south of UDS 5-19. Other projects in the
area could include a recreational marina with charter boats to offer cruises on the area water
ways, residential and light commercial development including a restaurant, and hotel.

11



6. PROJECT DESIGN

6.1. GEOTECHNICAL ENGINEERING

Geotechnical engineering for the design of proposed rehabilitation plan for the
UDS 5-19 is found in Appendix A of this report. The appendix includes discussion of the site
geology, previous and recent subsurface explorations, laboratory testing of soil samples,
geotechnical design parameters, and construction materials sources. Based on this
information, this project is feasible and the required construction materials are available.

6.2 STRUCTURAL DESIGN

The details of the final structural design of the proposed major rehabilitation plan for
the UDS 5-19 are found in Appendix C- Site and Structural Design of this report. All
structural design was performed in accordance with all applicable current Corps of Engineers
design criteria. Construction will require approximately 15,000 CY to be relocated on the
site. This includes removal of a finger dike and building up of the existing berm. The
finger dike will be replaced with baffle walls, utilizing wood utility poles and wire rope to
support a flexible plastic membrane, in order to maximize the capacity of the facility. In
order to improve the distance for particle settling, the existing finger berm will be replaced
with a baffle wall while two other baffle wall would be located on the oppos1te s1de near the
south-west corner.

6.3 WIER DESIGN

The details for the final weir design of the proposed rehabilitation for the UDS

5-19 are found in Appendix B, Site and Structural Design, and Appendix C, Weir Design,
of this report.

7. WATER QUALITY DESIGN CONSIDERATIONS.

The purpose of the Upland Disposal Site (UDS) is to remove polluted sedimates from
the aquatic environment. With the passaged of the Clean Water Act an associated

12



legislation, polluted sediments have been restricted from open-lake discharge. Once the
dredged sediments are placed in the UDS, a number of processes occur. Adsorption of
pollutants to the sediments and the settling of the sediments and associated pollutants out
from the water column is generally recognized as the primary pollutant removal/containment
process within a UDS. Pollutants associated with the dredged materials are strongly attached
(adsorbed) to the organic and clay fractions. As the particulates settle out, the pollutants
adsorbed to the particulates are their by removed from the water column and contained in the
sediments. The UDS is therefore designed to contain sediments while allowing water to
either evaporate or flow out of the disposal facility through the dike itself or through the
overflow weir.

The overflow weir is used to discharge excess effluent during the UDS use. The
overflow weir is designed with removable boards to provide for adjustable weir top
elevation. The weir is designed to limit suspended solids concentrations in the effluent
discharge to less than 100 milligrams per liter. Testing has shown that this limit achieves
State water quality standards for the river receiving the waters. The results of the testing is
contained in Appendix D, Water and Sediment Technical Appendix.

8. ALTERNATE SHE

The Upland Disposal Site UDS 5-20A, the alternate site, is west of the UDS 5-20 site which
is adjacent to the Syracuse Terminal Channel (Onondaga Creek) in the City of Syracuse,
New York. The Disposal Site UDS 5-20A is in the area bounded by Van Rensselaer Street,
Bear Street, West Kirpatick Street and north east of the Conrail tracks.

The UDS 5-20A has an area of 10.4 acres. The site would be filled by a 14 inch pipe line
from the Inner Harbor parallel to Bear Street discharging into the site. A discharge line will
run, from the over flow weir, parallel to West Kirpatrick Street back into the Inner Harbor.
The intake and discharge lines will run under Van Rensseler Street and across UDS 5-20.

The NYS Canal Corporation requested that an alternative site be investigated in case
extra capacity- was needed to place the dredged sediments from the Inner Harbor. A
preliminary design has been completed as part of this report, that determined the potential
capacity of the UDS 5-20A site and the required intake and discharge lines. It has been
determined that UDS 5-19 will have sufficient capacity to contain the dredged sediments over
a two year dredging season. Therefore, UDS 5-20A will not be constructed as part of this
project.

13




9. CONSTRUCTION MATERIAL

The primary construction material will be the fine-grained fill required to raise the
dike. This will be excavated from the floor of the dike and/or borrowed from off site. The
weir will be constructed of wood, steel and concrete. Dredging and construction of the dikes,
baffle walls, and weir will be the responsibility of the New York State Canal Corporatlon
See Appendix B figures 4 , 5 and 6 for details.

10. CONSTRUCTION COST ESTIMATE

A construction cost estimate has been prepared for the Syracuse Inner Harbor UDS 5-
19 at October 1996 price levels. The estimate contains a 25% contingency which is in
accordance with EM 1110-2-1301. The quantities and extent of work were estimated from
information contained in Appendix B, Site and Structural Design. An itemized breakdown of
the estimate is shown in Table 1. The supporting documentation is shown in Appendix E and
retained in the Cost Engineering Branch.

The construction cost estimate, including filling of disposal site, and mcludmg reasonable
contingencies, of the Upland Disposal Site 5-19 is:

$842,156

The estimated cost for Engineering During Construction (4%) and Supervision and
Inspection (8%) is $101,059.

Estimated total cost for the selected alternative is $943.215

14



TABLE 1. Preliminary Cost Estimate for the Inner Harbor UDS 5-19
(October 1996 Price Levels)

Item : Estimated Unit Estimated
No. Description ‘ Quantity Unit Price Amount

- - L/ [ 0%
01 Construct Upland Disposal Site

01.01 Construct Upland Disposal Site L.S. 269,086

01.02  Construct Weir L.S. 26,830

01.03 Construct Baffle Wall L.S. 34,595
Total Construct Upland Disposal Site ' 330,511

02 Dredge Creek

02.01  Assemble Dredgé Pipe L.S. ' 49,023

02.02  Dredge Creek 60,000 C.Y. 7.17 429,939
02.03  Disassemble Dredge Pipe L.S. 32,682
Total Dredge Creek 60,000 C.Y. 8.53 511,645
Total Syracuse UDS 5-19 Budget Est. $ 842,156

11. ENVIRONMENTAL CONSIDERATIONS

An environmental assessment (EA) of this project was conducted in accordance with
‘the Council on Environmental Quality’s "Regulations for Implementing the Procedural
Provisions of the National Environmental Policy Act," 40 CFR 1500-1506; and Corps of

15



Engineers Regulations ER 200-2-2, "Environmental Quality: Policy and Procedures for
Implementing NEPA," is contained under separate cover. The proposed project is not a
major Federal action which would significantly affect the human environment. Public and
agency coordination of the proposed project plans has uncovered no significant adverse
environmental concerns. The EA indicates that an environmental impact statement (EIS) is
not necessary for the project as proposed. The EA and 404(b) (1) Evaluation, along with an
unsigned Finding of No Significant Impact (FONSI) were circulated for a public review
period of 30 days, which ended December 1996. No significant comments were received
during that time. The District Commander has signed the FONSI and the proposed project is
in full compliance with NEPA and other applicable environmental laws and regulations.

12. PROJECT DESIGN AND CONSTRUCTION SCHEDULE

The schedule outlined below lists the key milestone dates for the remainder of the
design and the construction of the UDS 5-19.

BCOE #1 - Nov 1996
First Design Memorandum Dec 1996
BCOE #2 Jan 1997
Draft Plans and Specifications Apr 1997
BCOE #3 Apr 1997
Completion of plans and Specifications May 1997
Advertise Construction Contract July 1997
Award Construction Contract Aug 1997
* Begin Construction Aug 1997
Construction Complete Aug 1999

The New York State Canal Corporation will be responsible for construction of the
project and will be responsible for all future operation and maintenance of the project.

A}
-
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13. RECOMMENDATION

It is recommended that this Design Analysis be approved and serve as the basis for
preparation of Plans and Specifications for the confined diked disposal facility, UDS 5-19
located adjacent to Ononadaga Creek and Hiawatha Boulevard West at the Inner Harbor
City of Syracyse, New York.

17
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A.l Genergl

This appendix presents pertinent geotechnical design information
concerning the Onondaga Lake CDF project. This project involves
construction of a new CDF on the site of an existing facility
(see Figure Al) to contain material dredged to deepen the
adjacent inlet channel from Onondaga Lake. The current project
calls for a raised dike with the same footprint as the existing
facility. Some of the dredged material within the existing dike
will be excavated to provide borrow material for raising the
perimeter dike as well as to increase. available capacity.

-
-

A.2 Regional Geology

The project site is located within the Erie-Ontario Lowland
physiographic province that borders Lakes Erie and Ontario to the
north and the Onondaga limestone scarp to the south. This
province is typified by low, level land surface without dominant
trends. Drumlins (long, thin sand and gravel deposits) are common
in this province. Onondaga Lake is a remnant of glacial Lake
Iroquois. Much of the sediment in the vicinity of Onondaga Lake
settled out of the glacial melt water, creating thick deposits of
clays in the deeper waters. At the project site, varved silts and
clays were most likely deposited by glacial meltwater streams
with seasonally varying flows. These silts and clays are
underlain by thick layers of glacial till which were directly
deposited by the glaciers as unsorted clays, silts, sands,
gravels, and boulders. Between the glacial till and lacustrine
silts and clays is a thin layer of sand which was probably
deposited by the retreating glacier. The soil strata are
underlain by bedrock, which are Silurian Vernon shales of the
Salina group. These dolomitic shales are soft, easily weathered,
red and green in color, and contain gypsum and salt beds. The
Vernon shales in this vicinity have little deformation, dip

slightly to the south-southwest, and have no major faults or
folds.

A.3 SBite Geology

The nature of this project requires only shallow concern for
localized site geology. The existing CDF is composed of fine
grained soils, including dredged sediments that were placed many
years ago within the CDF. Beneath these deposits and the dike
perimeter walls, man-made deposits that resulted as waste
products of nearby industrial processes lie above the natural
soil strata. Refer to the attached boring logs and Sections A.4.2
and A.7 of this report. This man-made deposit, termed marl in the
boring logs, is considered to be a dependable marker unit
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which underlies the desired bottom of the new CDF. Refer to
discussion in Section A.7.2. Since the marl layer underlies the
CDF and its fill, the CDF itself must be non-natural (i.e.

borrow material was used to construct this CDF) in placement The
groundwater table is closely aligned to the elevation of water in
the adjacent Onondaga Lake access channel, although an elevated
water table exists within the dike itself due to ponding of
precipitation.

A.4 Subsurface Explorations
A.4.1 Previous Subsurface Explorations by Others

Three borings were advanced along the existing dike perimeter in
January, 1991. This drilling and sampling was done as part of the
April 1991 "Dredge Spoils and Terminal Area Sampling and
Analysis" study by Parratt Wolff for the project A/E, Stearns and
Wheeler. While these borings are site-specific and generally
useful, they did not penetrate deep enough (17 to 20 feet below
the dike crest, close to the groundwater surface) to fully
disclose the foundation conditions beneath this dike. Refer to
the boring logs and plan in Attachment Al. The primary value of
these three borings, besides being site specific, is that they
penetrate just below the apparent bottom of the dike fill into a
sandy, silty layer (also termed marl) which is a control on
design since it is much more pervious than the overlying silt
which comprises the dike walls and dredged material within the
dike. Since these three borings were not deep or numerous enough
to adequately define the geotechnical site conditions, an
additional subsurface investigation program was warranted.

A.4.2 1996 Subsurface Explorations by COE

In April, 1996, Parratt Wolff, Inc. completed a subsurface
exploration program for the Buffalo District, Corps of Engineers,
to further delineate subsurface conditions at the project site,
both in terms of depth and horizontal extent. Eight standard
drive sample borings were completed around the perimeter of the
dike, penetrating the full dike height (about 15-20 feet) down to
a depth of 40 feet below the dike crest. These were distributed
fairly evenly around the perimeter. The borings were advanced
well below the bottom of the dike floor to provide subsurface
information well into the dike foundation. Each of the eight
borings penetrated the relatively high permeability sandy (marl)
layer beneath the dike section, clearly deflnlng the depth at
which the controlling, pervious stratum is encountered. Also,
three shallow (8 feet deep) undisturbed sample borings were
completed within the interior of the dike, sampling the full



extent of dredged material within the dike, just encountering the
top of the marl layer below. Two test pits were excavated by
backhoe to provide bulk samples for moisture-density
relatianships tests. The boring locations are shown in plan on
Figure Al. The boring logs are included as Attachment A2. The
boring information is also plotted on Geologic Profiles A-A and
B-B (see Figures A2 and A3, respectively).

A.5 Laboratory Testing

The soil samples recovered by the April 1996 boring program were
tested at Ohio River Division Laboratory in Cincinnati. Index
testing included visual classifications, gradation tests, and
Atterberg limits tests. Of particular importance are the
gradation tests and visual classifications of the soils within
the existing dike walls and floor, with regard to permeability
considerations (see Section A.7.2). The undisturbed samples were
tested for strength (two R-bar triaxial tests) and permeability
(eight falling head permeability tests). Also, two standard
Proctor compaction tests were completed on the bulk samples from
the test pits. Refer to the test results (Attachment A3).

A.6 Geotechnical Design Parameters

Geotechnical design parameters were developed based on the
laboratory test results and standard penetration test values
which were correlated to published values. Appropriate parameters
were developed to cover design aspects involving the confined
dredged material, including strength, permeability, and
compactibility. These are summarized by Table Al.

A.7 Geotechnical Design Considerations
A.7.1 General

Two project features have primary geotechnical significance. The
dike must be impervious enough to meet pertinent seepage
criteria. Also, the raised dike must be stable and compatible
with site constraints. These and other concerns are addressed in
the following sections.

A.7.2 Permeability

A.7.2.1 Permeability of Dike Floor (Vertical)

As disclosed by borings and test trenches, the floor of the
existing dike contains about 8 feet of previously deposited

dredged spoil, which is classified as sandy clay soil (CL/CH/OH)
per the Unified classification system, essentially saturated (see

.
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Table Al - Geotechnical Design Parameters

(Existing dredged material in dike)

Cohesion (c¢) = 250 psf

Angle of Internal Friction (phi) = 0 degrees

Unit Weight, Saturated (gamma sat) = 110 pcf

Young’s Modulus (Es) = 250 psi |

Coefficient of Permeability (k) (Average) = 2.94 10E-7 cm/sec
Groundwater Surface Elevation (in dike) = 367 to 369 NGVD or-

+5 to +7 Syracuse
City Datum
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attached logs of borings and gardation/classification test
results). Results of four falling head permeability tests
conducted on undisturbed samples of the dike floor soils confirm
that this is a relatively impervious zone, with a range in k
values from 8.8E-8 cm/sec to 4.4E-7 cm/sec (average value =
2.94E-8 cm/sec). This satisfies the project design criteria,
which do not call out any specific limiting value for permability
but rather require that the dike be sufficiently impermeable so
the receiving waters (the inlet channel and Onondaga Lake) will
not be adversely affected by the impounded dredged material.
Calculations indicate it would take over 26 years for water to
seep out through the existing (8 foot thick) dike floor, based on
the lab test results and other available information. This
clearly meets the above stated adverse impact criteria, so long
as the floor remains predominantly intact prior to filling.
However, beneath this tight sandy clay layer (about 15 feet
below the top of the current floor) is a thick (10+ feet) layer
of clean sand/gravelly sand (SP) which is an apparent remnant of
a previous manufacturing operation in the project vicinity. This
is a high permeability layer which would readily drain water from
above if it were hydraulically connected to the incoming dredged
spoil. Therefore, under no circumstances should the existing
material in the floor of the dike be removed to expose the
incoming dredged material to the underlying sand layer. The sand
layer is essentially flat across the project site and serves as a
marker layer and a design constraint. For design purposes, a dike
floor bottom elevation of +5.5 has been established to leave a
sufficient thickness of existing material in the dike surface to
serve as a natural, low-permeability liner while allowing some
excavation for borrow to raise the dike walls (to help balance
cut and fill quantities as well as to increase dike capacity to a
small degree) .

A.7.2.2 Permeability of Dike Walls (Horizontal)

The existing dike walls, which extend about 10 feet above the
current dike floor, consist of predominantly fine-grained soils
(silts, sandy clays, silty sands) of variable content. Refer to
the attached laboratory testing results (visual classifications
and grain size analyses). The existing dike walls range in
thickness from about 25 feet at the top to about 65 feet at the
dike floor elevation. No permeability tests were performed on
soil samples recovered from the dike walls, so other information
(visual descriptions and classifications, as well as grain size
analyses) was used to assess horizontal permeability through the
dike walls. In general, the dike walls above the existing dike
bottom are comprised of predominantly fine grained soils (50% or
more of dry weight finer than the No. 200 sieve), per the

T S S0 L S YR P R s ks st e
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attached grain size analyses and visual clasgsifications. In only
two samples of dike wall soil above the dike bottom surface was
the fines content (finer than No. 200 sieve) less than 20% (D96-
4, sample 3, 18% finer than No. 200; D96-6, sample 3, 9% finer
than No. 200). The former sample is considered to be relatively
impervious since the fines content exceeds 13%, which defines
relatively impervious soils (Ref. 1). The latter sample falls
betwen free draining soils (less than 5% fines) and relatively
impervious soils (fines content greater than 13%). Both samples
were taken at 10-11.5 foot depth, which is at or slightly below
the current dike floor (and where the dike walls are around 60-75
feet thick). These are considered to be atypical of the dike wall
soils in general and not considered to constitute seepage paths
through the dike walls. At depths well below the current dike
floor, the same sandy, free-draining deposits exist beneath the
dike walls, but have no bearing on horizontal seepage through the
dike walls.

Seepage through the dike walls is not expected to be a problem
for the following reasons: (1) As discussed above, the dike walls
consist of, almost exclusively, fine-grained soils which are
relatively impervious; (2) The dike walls are well-compacted
which limits through seepage; (3) The dike walls are thick, -
providing a long seepage path; (4) Dredged material placed in the
dike will tend to clog the existing pores in the dike wall soils,
further reducing permeability; (5) The duration of dredge spoil
placement is short; (6) The dike not be very high (about 18 feet
maximum), so heads in the dike will be small; and (7) Any small
amount of seepage that might exit the dike would not adversely
affect the receiving waters since any suspended particles would
be filtered out by the dike walls. In summary, horizontal seepage
out of the raised dike is not expected to be a concern or
problem. :

A.7.3 Stability

This design requires a modest raising of the existing dike (5
feet), as shown by Figure A4. The raising will not steepen the
existing side slopes (about 2H:1V), but rather only extend them
upwards, matching the existing slopes, to allow a nominal 5 foot
increase in crest height. The existing dike slopes visually
appear to be stable, and site constraints (rights of way on three
sides and the inlet from Onondaga Lake on the fourth) preclude
slope flattening. Stability analysis using the infinite slope
method has been done, indicating a stable dike in the raised
condition: Using an effective phi angle of 30 degrees for the
dike wall material and a 2 horizontal on 1 vertical side slope,
the factor of safety against slope failure is calculated as about
1.15 (unity or greater is acceptable). Refer to the attached

calculations. Therefore, the stability of the raised dike is
adequate. '

A-5



A.7.4 Compressibility

The raised dike will not significantly increase foundation
stresseg. Also, the current dike has been in place for many
years, and the settlement process for the existing facility is.
essentially complete. Therefore, only very minimal settlement of
the dike is anticipated, which should be inconsequential. Any
small settlement will be easily accommodated by the flexible
nature of the dike.

A.7.5 Earthwork _ , -

Borrow material for raising the existing dike will be obtained by
excavating dredged material or other appropriate £ill from within
the existing dike, especially the existing finger dike. This
should provide the bulk of the borrow required to raise this
dike. The remaining borrow (a small amount at most) should be
available from the existing dike floor. The laboratory test
results (Attachment A-3) indicate some of these soils are high
compressibility organic clays and silts (OH) with natural
moisture contents not much below their liquid limits. If the
material on the dike floor proves to be too wet for practical ’
use, a minimal quantity of borrow material may be required from
off-site to complete this raising. This may be obtained from the
nearby site UDS 5-20. The dike will be raised by spreading the
borrow soil in lifts (about 12 inches) and compacting it by
running the construction equipment over each lift at least 3
times. Moderate compaction (90% of standard Proctor maximum dry
density) may be accomplished in this manner, which will be
sufficient. This can be accomplished using conventional
construction equipment. The two compaction tests done on the
dredged material in the existing dike indicate this is marginal
borrow soil, due to its high optimum moisture content (31%) and
low maximum dry density (84 pcf), but most of it may be
satisfactory for the minor raising required. Refer to the
attached laboratory test results (Attachment A3) for complete
details.

A.8 Construction Materials

The primary construction material will be the fine-grained £ill
required to raise the dike. This will be excavated from the
existing finger dike, the floor floor of the dike, and/or
borrowed from off site. If this material (existing dredged spoil
in the dike) proves to be too wet to handle or place, a minimal
quantity of off-site borrow may be required to complete this dike
raising.

i
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FISHER ROAD
m wO"FFnc TEST BORING LOG EAST SYRACUSE, N.Y. 13057
* PROJECT Dredge Spoil Samplin HOLE NO. B-10
| B p phng ’
LOCATION arge Canal SURF. EL.

Syracuse, New York
|  DATE.STARTED 1/18/91 DATE COMPLETED 1/18/91 JOBNO. 9118

| GROUND WATER DEPTH
WHILE DR '
N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING EDRILLING 18.0 .

( 30" — ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING
i - REMOVED 14.0
C — NO. OF BLOWS TO DRIVE CASING 12" W/ #HAMMER FALLING CASING  Ho!
| IOR — % CORE RECOVERY Arvove ¢ to ;37’
CASING TYPE - HOLLOW STEM AUGER SHEET 10OF 1
DRILLER'S FIELD LOG J
5 Lii| | SAMPLE STRATA
DEPTH | SAMPLE|SZ) ¢ | DRVE | § DESCRIPTION OF MATERIAL CHANGE
DEPTH |25 " DEPTﬂ
oz PER 6
0.0'-] 1 476 Brown moist stiff to medium stiff
2,0 - 6/5 112 | SILT, some medium to fine sand l
2.0'-| 2 5/7
4.0 6/5 |13
5.0 5.0'-| 3 1/2 |
6.0 3/6 | 5 '
6.0-| 4 5/7 ‘
8.0 7/10 |14 | . )
8.0'-] 5 8/7 l|
10.0_ | _10.0' 7/6 |14 -
10.0'-| 6 2/2
12.0" 3/4 | 5 ‘
12.0'-| 7 4/ .
14, 0" 4/4 | 8
15.0 [ 14.0'-| 8 2/3
16.0' 3/t | 6
16.0'-] 9 5/6
wL W [ 1s.0 6/6 |12 18.0'
18.0'-] 10 6/5 Brown wet stiff SILT, some fine
20.0 20.0' 7/6 |12 sand, little marl

Bottom of Boring 20.0'
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TEST BORING LOG

PROJECT Dredge Spoil Sampling
Barge Canal

LOCATION Syracuse, New York

DATE STARTED 1/18/91 DATE COMPLETED

1/18/91

N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30" — ASTM D-1586, STANDARD PENETRATION TEST

FISHER ROAD
EAST SYRACUSE, N.Y. 13C

HOLE NO. B-11
SURF. EL.

JOBNO. 9118

GROUND WATER DEPTH
WHILE DRILLING 14,5’

BEFORE CASING .

, REMOVED : Dry
C — NO. OF BLOWS TO DRIVE CASING 12" W/ # HAMMER FALLING AFTER CASING :

L] - O

IOR — % CORE RECOVERY REMOVED Dry

CASING TYPE —--HOLLOW STEM AUGER
DRILLER'S FIELD LOG

SHEET 10OF 1

wiT SAMPLE
SAMPLE am DRIVE STRA
DEPTH | SSMILEISS| C |Recorp | N DESCRIPTION OF MATERIAL CHANC
0.0'-j 1 3/3 Brown moist medium stiff to stiff
2,0 2/3 | 5 SILT, some medium to fine sand
2.0'-] 2 3/4
4.90! 5/4 1 9
5.0 4.0'-{ 3 212
6.0 2/3 4
6.0'-] 4 3/3
8.0' 3/51 6
g8.0'-] 5 8/7
10,0 10.0" 8/8 {15
10.0'-] 6 4/5
12.0! u/y 9
12.0'-1 7 5/4
14.0" 4/5 | 8
15,09 15 0 5/6 : : 14.
WL| 16.0" 6/7 |12 Brown wet stiff SILT and medium to
fine SAND
Bottom of Boring 16.
20.0




PROJECT
LOCATION
DATE STARTED

Dredge Spoil Sampling

TEST BORING LOG

Barge Canal

Syracuse, New York

1/18/91 DATE COMPLETED

1/18/91

N — NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING
30" — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12" W/
"IOR — % CORE RECOVERY

# HAMMER FALLING

FISHER ROAD
EAST SYRACUSE, N.Y. 130
HOLE NO.B-12
SURF. EL.

JOBNO. 9118

GROUND WATER DEPTH
WHILE DRILLING 15,

BEFORE CASING
REMOVED Dry

AFTER CASING
oryf

CASING TYPE = HOLLOW STEM AUGER
DRILLER'S FIELD LOG

SHEET 10F 1

SAMPLE

REMOVED

wE
i , STRAT
DEPTH | SAMPLE |28 DRIVE DESCRIPTION OF MATERIAL CHA
DEPTH |33 RECORD i "
52 PER 6" P
0.0'-| 1 3/4 Light brown moist stiff to medium
2.0 5/5 stiff SILT and fine SAND
2.0'-] 2 u/5 .
4,0' 4y
5.0 4.0-| 3 4/4
6.0’ 5/5 '
6.0-| & /4
8.0 5/6
8.0-| 5 4/5
10.0 | 10.0' /4 .
10.0'-| 6 2/2 e
12.0' 3/3
12.0'-] 7 3/4
, 14,0 4/5
15,0 | 14.0-] 8 5/2 15
WL{ 16.0' 3/2 Gray wet medium stiff SILT and
fine SAND
Bottom of Boring 16
20.0

-




|
4

ATTACHMENT A2
1996 Boring Logs
(COE)
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ONONDAGA LAKE CDF

Disturbed Soil Test Results

BUFFALO DISTRICT
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Laboratory Test
Results (1996)
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TEST BORING LOG

Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF

PROJECT:

parratt
wolffinc

HOLE NO. DU96-11C

LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/15/96
"WHILE DRILLING - Dry DATE COMPLETED 4/15/96
' BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED Dry FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING . TYPE OF DRILL: CME 850
REMOVED Dry . NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER ‘ SHEET 10F 1
SURFACE ELVATION: 369.4' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD ’
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE| C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N DEPTH
3.0'- T-1 2.0 3" Shelby
5.0 5.0 ' Tube
Bottom of Boring 5.0

Note: Boring DU96-11C is offset 3.0" from

DU96-11A.

[V Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770

-

[ '] One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




" TEST BORING LOG

parratt
wolffinc
N PROJECT: Subsurface Exploration Program
. ) Onondaga Lake Inner Harbor CDF HOLE NO. DU96-11A
’ LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED - 4/15/96
WHILE DRILLING . Grade : DATE COMPLETED  4/15/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 3.0 FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: CME 850
REMOVED -~ Grade NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE -~HOLLOW STEM AUGER SHEET 1 0F1
SURFACE ELVATIO[ii: 369.4' )» Purchase Order #DACWA49-95-D-0006.
DATUM FOR ELEVATIONT—"'NGVD
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE] C RECORD - DESCRIPTION OF MATERIAL CHANGE
yDEPTH DEPTH NO. PER 6" | N DEPTH
WL 0.0’- 1 1.5 WH-1.0' Brown moist to wet very soft SILT and fine
2.0' 2/1 2|SAND, trace clay (SM/ML)
2.0'- 2 0.5 1/1
4.0’ 1/1 2 ' 4.0'
5.0 4.0'- 3 0.5 WH/WH Gray-black wet soft CLAY, traces fine gravel,
6.0" 2/2 2[trace fine to coarse sand (CL)
6.0'- 4 1.0 WH/1
8.0’ 1/2 2 7.5'
Gray wet loose fine to coarse SAND, little silt
S 10.0 (marl) (SM)
Wy Bottom of Boring 8.0

Note: WH indicates sampler pehetrated
under weight of 140# hammer.

-~

V(Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
' One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




TEST BORING LOG 1 Featin

EL! i parratc

e oI fine
PROJECT: Subsurface Exploration Program '
Onondaga Lake Inner Harbor CDF HOLE NO. DU96-11B
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED  4/15/96
WHILE DRILLING Grade DATE COMPLETED  4/15/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED Dry FALLING 30" - ASTM D - 1686 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: CME 850
REMOVED - Dry NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW

CASING TYPE HOLLOW STEM AUGER SHEET 1OF1

SURFACE ELVATION: 369.4' Purchase Order #DACW49-95-D-0006

DATUM FOR ELEVATION: NGVD
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE RECORD DESCRIPTION OF MATERIAL CHANGE
yDEPTH DEPTH NO. REC| PER 6" DEPTH
WL
1.0'- T-1 -}2.0 |3" Shelby
3.0’ Tube
5.0 4.5'- T-2 (0.6 3" Shelby
6.5' Tube
Bottom of Boring 6.5'
10.0 Note: Boring DU96-11B is offset 3.0' from

DU96-11A.

! Ag Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
[ I One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




TEST BORING LOG 1
pj = parratt
L O fine
PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF HOLE NO. DU96-10A
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED  4/15/96
- WHILE DRILLING 2.0' DATE COMPLETED 4/15/96
BEFORE CASING - N -NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED Dry FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: CME 850
REMOVED - 2.0° NAME OF DRILLER/INSPECTOR:*G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 1 OF 1
SURFACE ELVATION: 369.2° Purchase Order #DACWA49-95-D-0006
DATUM FOR ELEVATION: NGVD
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE] C | RECORD . DESCRIPTION OF MATERIAL CHANGE
DEPTH | DEPTH NO. PER 6" N DEPTH
0.0'- 1 1.2 2/1 Brown moist soft to medium stiff SILT and fine
wi [ 2o 2/1 3|SAND, trace roots (ML/SM)
2.0'- 2 1.5 2/3
4.0' 3/3 6 ) 4.0°
5.0 4.0'- 3 2.0 WH/1 Brown wet soft SILT and CLAY, trace fine sand
6.0 1/1 2|(CL/ML)
6.0'- 4 2.0 WH/WH
8.0’ 2/3 2 . 7.5
Gray wet loose fine to medium SAND (marl)
N 10.0 (SW)
gy Bottom of Boring 8.0’

Note: WH indicates sampler penetrated
under weight of 140# hammer.

-

!vf/Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
i i One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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TEST BORING LOG P
STB ,,.ir“"" parratt
= wolffine
PROJECT: Subsurface Exploration Program ,- '
Onondaga Lake Inner Harbor CDF HOLE NO. DU96-1 Ois
- LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/15/96
WHILE DRILLING 2.0’ ‘ DATE COMPLETED 4/15/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED Dry FALLING 30" - ASTM D - 1686 STANDARD PENETRATION TEST
AFTER CASING v TYPE OF DRILL: CME 850
REMOVED “  Dry NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 1 OF 1
SURFACE ELVATION: 369.2° Purchase Order #DACW49-95-D-0006.
DATUM FOR ELEVATION: NGVD
SAMPLE
DRIVE STRATA
SAMPLE [ SAMPLE| C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N DEPTH
0.5'- T-1 1.6 |3" Shelby
wiW [ 25 Tube
25'- | T-2 [2.0 3" Shelby
4.5' Tube
5.0 :
Bottom of Boring 4.5'

Note: Boring DU96-10B is offset 3.0' from
DU96-10A.

V1 Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
I'{ One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280

N
B
- '




- EST BORING LO
TESTBE ¢ parratt

wolffinc

B PROJECT: Subsurface Exploration Program

, Onondaga Lake Inner Harbor CDF HOLE NO. DU96-9A

Note: WH indicates sampler penetrated
under weight of 140# hammer.

LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
" GROUNDWATER DEPTH DATE STARTED 4/15/96
WHILE DRILLING Grade DATE COMPLETED 4/15/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 4.0’ FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: CME 850
REMOVED - Grade NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 1O0F1
SURFACE ELVATION: 369.3' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD -
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE} C RECORD DESCRIPTION OF MATERIAL CHANGE
yDEPTH DEPTH NO. PER 6" N DEPTH
WL 0.0'- 1 1.5 WH-1.0' Brown-black wet very soft SILT, little fine
2.0 1/1 1{sand, trace roots, trace clay (ML)
2.0'- 2 2.0 1/1
4.0' 1/1 2
5.0 4.0'- 3 2.0 | WH-1.0'
6.0’ 111 1
6.0'- 4 2.0 112 6.5'
8.0' 2/2 4|Black wet very soft SILT and CLAY (CL) - 7.0°
Gray wet loose fine to medium SAND {mart)
10.0 (SP/SW)
Bottom of Boring 8.0

-

|"T/Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
['| One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




TEST BORING LOG % par\r\a-tt
1 wolffine
PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF HOLE NO. DU96-9B
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/15/96
WHILE DRILLING Grade DATE COMPLETED 4/15/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED Dry FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING ‘ TYPE OF DRILL: CME 850
REMOVED - Dry NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 10OF1
SURFACE ELVATION: 369.3' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD '
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE}] C RECORD DESCRIPTION OF MATERIAL CHANGE
'YDEPTH DEPTH NO. PER 6" N . DEPTH
WL 0.5'- T-1 1.9 |[3" Shelby
2.5’ Tube
2.5 T-2 {2.0 3" Shelby
4.5' Tube
5.0 )
Bottom of Boring 4.5’

Note: Boring DUS6-9B is offset 3.0' from
DU96-9A.

!;’(Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
: One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




-’ -"'

H Y Wolffine
' o PROJECT: Subsurface Exploration Program
I’ Onondaga Lake Inner Harbor CDF HOLE NO. D96-8
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/4/96
WHILE DRILLING 15.0' DATE COMPLETED 4/4/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 23.0' FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING Hole Caved TYPE OF DRILL: MOBILE B41
REMOVED At 11.4' NAME OF DRILLER/INSPECTOR: D.‘RICHMOND/W. MORROW
CASING TYPE HOLLOW STEM AUGER ~ SHEET 10F2
SURFACE ELVATION: 379.3' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD
SAMPLE E
DRIVE STRATA
SAMPLE | SAMPLE| C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N DEPTH
1.0'- 1 0.2 3/3 Brown moist medium stiff SILT (IVIL)
2.5 2 5
5.0 5.0°
c ‘-.\;CA% 5.0'- 2 0.7 2/4 Brown moist stiff SILT, trace fine to coarse
- 6.5’ 5 9|sand, trace medium gravel (ML)
-
10.0 10.0°
10.0'- 3 0.8 2/4 Interbedded gray moist stiff SILT and fine
11.5° ' 5 9|SAND {marl) (ML) and gray-brown moist stiff -
SILT and CLAY (CL) ‘
& 15.0
WL 15.0'- 4 No 4/3
16.5° Rec 3 6
17.0'- 5 No 2/3
-18.5’ : Rec 3 6
20.0 20.0°
20.0'- 6 1.5 3/3 Gray moist medium stiff SILT and fine SAND,
21.5' 3 6{trace wood (marl} (ML/SM) 21.0
Black-gray moist medium stiff SILT and fine
SAND (marl) (ML/SM)
25.0
25.0°'- 7 0.6 2/3 25.5°
26.5' 3 6|Gray wet loose fine SAND, little silt {marl)
(SM)
30.0
30.0'- 8 |0.7 5/8 30.5'
31.5° 7 15|Red-brown wet medium dense fine SAND,
fittle silt (SM)
35.0

-

IP}/Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
[ | One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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i ’ TEST BORING LOG

PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF

LOCATION: Site UDS 5-19, Syracuse, New York

GROUNDWATER DEPTH
WHILE DRILLING 15.0°

BEFORE CASING

A=} parratt
2 Wolffine
HOLE NO. 096-;

JOB NUMBER: 96054

DATE STARTED 4/4/96

DATE COMPLETED

4/4/96
N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER

REMOVED 23.0° FALLING 30" - ASTM D - 15686 STANDARD PENETRATION TEST
AFTER CASING Hole Caved TYPE OF DRILL: MOBILE B41
REMOVED At 11.4' NAME OF DRILLER/INSPECTOR: M. EAVES/W. MORROW
CASING TYPE HOLL STEM AUGER SHEET 2O0OF2
SURFACE ELVATION 359.3' Purchase Order #DACW49-95-D-0006.
DATUM FOR ELEVATI N? . NGVD
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE| C '| RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N DEPTH
35.0'- 9 0.6 4/4 Red-brown wet medium dense fine SAND,
36.5' 5 9|little silt (SM) 35.5’
Brown wet loose to medium dense fine to
38.5'- 10 4 medium SAND (SW)
40.0 40.0° 6/6 12
Bottom of Boring 40.0°

lé/Fisher Road, EastSyracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
| | One Copley Parkway, Suite 309, Raleigh, North Carofina 27623 Telephone 919-469-2953 FAX 919-469-8280
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TEST BORING LOG

parratt
wolffinc
PROJECT: Subsurface Exploration Program
Onondaga Lake inner Harbor CDF HOLE NO. D96-7
LOCATIQN: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/15/96
WHILE DRILLING 25.0° DATE COMPLETED 4/15/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 22.5' FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING  Added Water , TYPE OF DRILL: CME 850
REMOVED - 8.7 NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 10F2
SURFACE ELVATION: 379.6' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD
SAMPLE :
DRIVE STRATA
SAMPLE | SAMPLE| C | RECORD | - DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N . DEPTH
1.0°'- 1 1/3 Brown dry loose SILT and fine SAND, trace
2.5' 5 8|roots (ML/SM)
5.0 5.0'
5.0°- 2 2/2 Brown moist loose to medium dense fine
6.5’ 2 4|SAND, some fine gravel, little silt, {GM)
10.0
10.0'- 3 6/6
11.5° 6 12 .
15.0 _ 15.0'
15.0'- 4 2/12 Gray moist loose fine to medium SAND, some
16.5' 2 41silt, trace shells (marl) (SM)
20.0
20.0'- 5 1/2
21.5' 3 5
W 25.0 _ 25.0'
WL 25.0'- 6 1/2 Gray wet loose fine to coarse SAND (SW)
26.5' 2 4
30.0 ] 30.0°
30.0'- 7 8/10 © |Gray wet medium dense fine to coarse SAND,
31.5° 13 23 |little silt, little fine to medium gravel (GM)
35.0

-

[\t Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
I 1 One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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TEST BORING LOG ml:"“" 3
1l parrate
e 2 O Fine
PROJECT: Subsurface Exploration Program .

. Onondaga Lake Inner Harbor CDF HOLE NO. D96-7
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054 l
GROUNDWATER DEPTH DATE STARTED  4/15/96
WHILE DRILLING . 25.0° ‘ DATE COMPLETED  4/15/96 l
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 225’ FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING  Added Water .. TYPE OF DRILL: CME 850 l
REMOVED o 8.7 : NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGE SHEET 20F2
SURFACE ELVATION: 379.6' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD '

SAMPLE
DRIVE . STRATA
SAMPLE | SAMPLE] C | RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH .| DEPTH NO. PER 6" N DEPTH

35.0'- 8 12/9 Gray wet medium dense fine to coarse SAND,

36.5' ) 10 19llittle silt, little fine to medium gravel (GM) l

38.5'- 9 13/12
40.0 40.0' 11 23

Bottom of Boring 40.0'

[ W Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX315-437-1770 .
| | One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 - I




TEST BORING LOG

parratt
wolffinc
PROJECT: Subsurface Exploration Program .
Onondaga Lake Inner Harbor CDF . HOLE NO. D96-6
LOCATION~ Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH ) DATE STARTED 4/4/96
WHILE DRILLING » 15.0° DATE COMPLETED 4/4/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 19.6' FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: MOBILE B41
REMOVED Dry NAME OF DRILLER/INSPECTOR: D. RICHMOND/W. MORROW .
CASING TYPE HOLLOW STEM AUGER SHEET 10F2
SURFACE ELVATION: 379.3' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD :
SAMPLE .
DRIVE STRATA
SAMPLE | SAMPLE| C RECORD ~ DESCRIPTION OF MATERIAL CHANGE
. DEPTH . DEPTH NO. PER 6" N DEPTH
1.0'- 1 0.4 3/4 Brown moist stiff SILT, trace fine to coarse
2.5 4 8|sand, trace roots (IVIL)
]
5.0
5.0'- 2 1.2 4/5
6.5 7 12
10.0
10.0'- 3 0.6 a/7 10.5°
11.5° . 8 15{Gray moist medium dense fine to coarse
SAND, some fine to medium gravel (SW) -
¥ 15.0 15.0'
WL 15.0'- 4 1.1 4/3 Brown wet medium stiff SILT and CLAY (CL) 16.0°
16.5' 2 5(Gray wet soft SILT, little fine sand, little wood,
trace roots, trace marl (OL)
20.0
- 20.0'- 5 0.5 2/2
21.5' 4 6
25.0
25.0'- 6 0.6 1/2
26.5' 1 3
30.0 ) 30.0°
30.0'- 7 0.9 1/2 Gray wet soft SILT {marl) (ML) 31.0'
-31.5° 4 6|Gray wet loose fine to coarse SAND (SW)
35.0

-

b Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-7552—7.260 FAX 315-437-1770

‘i One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




TEST BORING LOG g pamw
twolffine o
PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF HOLE NO. D96-6 .
LOCATIOI(J: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/4/96
WHILE DRILLING 15.0' DATE COMPLETED 4/4/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 19.6' FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: MOBILE B41
REMOVED - Dry NAME OF DRILLER/INSPECTOR: D. RICHMOND/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 20F2
SURFACE ELVATION: 379.3' ’ Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD .
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE] C | RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N - DEPTH
35.0'- 8 0.5 3/4 Gray wet loose fine to coarse SAND {SW) .
36.5' 5 9
38.5'- 9 0.3 4
40.0 40.0° ) 5/4 9
Bottom of Boring 40.0°'

[“"Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
I | One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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TEST BORING LOG :i(! i parm,tt
| | 5 WolPfine
PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF HOLE-NO. D96-5
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/5/96
WHILE DRILLING 21.0 DATE COMPLETED 4/5/96

BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER

REMOVED 20.7" FALLING 30" - ASTM D - 15686 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: MQBlLE B41
REMOVED - Dry NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER - SHEET 10F2

SURFACE ELVATION: 380.3' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD
i SAMPLE
. DRIVE ) STRATA
SAMPLE | SAMPLE] C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH "DEPTH NO. PER 6" N DEPTH
1.0'- 1 0.8 5/5 Brown moist stiff SILT, trace roots (ML)
2.5’ 6 11
5.0
5.0'- 2 0.6 3/4
6.5' 4 8
10.0 10.0°
10.0'- 3 1.5 3/4 Brown moist stiff SILT and fine SAND
11.5° ’ 4 8|(ML/SV) .
15.0
15.0'- 4 1.0 5/4
16.5' 6 10
20.0
WL | 20.0- 5 171 21.0°
21.5' 2 3|Gray wet soft SILT, little fine sand (marl} (ML)
25.0
25.0'- 6 11
26.5' 2 3
30.0 30.0'
30.0'- 7 4/8 Black wet medium dense fine to coarse SAND
31.5° 7 15|trace fine gravel (SW)
35.0

=

Mésher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
[ | One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




TEST BORING LOG "} pam-tt
i Wolffinc
PROJECT: Subsurface Exploration Program ’
. Onondaga Lake Inner Harbor CDF HOLE NO. D96-+
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/5/96
WHILE DRILLING 21.0° DATE COMPLETED 4/5/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 20.7' FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
"AFTER CASING ) TYPE OF DRILL: MOBILE B41
REMOVED - Dry NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 2O0F2
SURFACE ELVATION: 380.3' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD .
SAMPLE
DRIVE . ' STRATA
SAMPLE | SAMPLE| C | RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N : DEPTH
35.0'- 8 718 Black wet medium dense fine to coarse SAND
36.5° 11 19|trace fine gravel (SW)
38.5'- 9 4
40.0 40.0' 6/6 12 ‘
Bottom of Boring 40.0°

M/ﬁsher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
| | One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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TEST BORING LOG

i parratt
7 * Wolffinc
PROJECT: Subsurface Exploration Program

Onondaga Lake Inner Harbor CDF HOLE NO. D96-4
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/4/96
WHILE DRILLING - 10.0° DATE COMPLETED 4/4/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 14.0' FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING Hole Caved TYPE OF DRILL: MOBILE B41
REMOVED At 15.3’ NAME OF DRILLER/INSPECTOR: D. RICHMOND/W. MORROW

CASING TYPE HOLLOW STEM AUGER ' SHEET 10F2

SURFACE ELVATION: 378.7"

Purchase Order #DACW49-95-D-0006

DATUM FOR ELEVATION: NGVD
SAMPLE .
DRIVE STRATA
SAMPLE | SAMPLE| C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH’ DEPTH NO. PER 6" N DEPTH
1.0'- 1 3/3 Brown moist medium stiff SILT and fine SAND,
2.5 : 3 6 |little roots (SM/ML)}
5.0 :
5.0'- 2 3/4
6.5 4 8
¥ 10.0 10.0'
WL 10.0'- 3 3/4 Brown wet loose fine SAND, little silt (SM)
11.5° 5 9 .
15.0 15.0°
15.0'- q 3/2 Brown wet loose fine to coarse SAND, trace
16.5' 1 3|silt (SW)
20.0 20.0°
) 20.0'- 5 2/3 Brown wet soft SILT, little fine to medium
21.5' 2 5(sand, trace shells (marl) (ML)
25.0 25.0'
25.0'- 6 3/4 Gray wet loose fine to medium SAND, little
26.5' 3 7 |silt, trace shells (marl) (SM)
30.0 . 30.0°
30.0'- 7 4/5 Gray wet stiff SILT, little fine to medium sand,
31.5° 9 14 |trace shells (marl) (ML) 31.5°
: Black wet medium dense fine to coarse SAND,
some silt (SM)
35.0

-

I“T Fisher Road, East Syracuse NY 13057-0056 Tetephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
!'| One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF
LOCATION: Site UDS 5-19, Syracuse, New York

GROUNDWATER DEPTH
WHILE DRILLING 10.0°

TEST BORING LOG ';IF“ parratt
ikl
FERT wolffine
HOLE NO. D96-4
JOBNUMBER: 96054
DATE STARTED 4/4/96
DATE COMPLETED 4/4/96

BEFORE CASING
REMOVED 14.0°

AFTER CASING Hole Caved

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST

TYPE OF DRILL: MOBILE B41

REMOVED At 15.3' NAME OF DRILLER/INSPECTOR: D. RICHMOND/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 20F2
SURFACE ELVATION: 378.7 Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD
SAMPLE
DRIVE STRATA
SAMPLE |SAMPLE| C | RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N DEPTH
35.0'- 8 6/10 Black wet medium dense fine to coarse SAND,
36.5' 11 21|some silt (SM}
38.5'- 9 7
40.0 40.0' 8/10 18
Bottom of Boring 40.0°

li/?’?isher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
[ | One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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TEST BORING LOG

"7 parratt
“+ Wolffine
PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF HOLE NO. D96-3
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/5/96
WHILE DRILLING 15.0° DATE COMPLETED 4/5/96
BEFORE CASING . N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 20.3’ FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: MOBILE B41
REMOVED " . 17.8 NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 10F2
SURFACE ELVATION: 380.6' Purchase Order #DACWA49-95-D-0006
DATUM FOR ELEVATION: NGVD .
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE| C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N DEPTH
1.0'- 1 1.1 3/3 Brown moist soft to stiff SILT and fine SAND
2.5 4 7{{SM/ML)
5.0
5.0'- 2 0.5 2/2
6.5’ 3 5
10.0
10.0'- 3 0.6 4/5
11.5' 6 11 ”
% 15.0
WL 15.0'- 4 |08 1/1 16.4
16.5' 1 2|Gray wet very soft SILT and fine SAND, trace
shells (marl} (SM/ML)
20.0
20.0'- 5 1.2 2/1
21.5° ’ 1 2
25.0
25.0'- 6 1.1 11
26.5' 1 2|
30.0 .
30.0'- 7 0.8 417 31.0
31.5° 7 14|Black wet medium dense fine to coarse SAND,
trace fine gravel (SW)
35.0

=z

!"’T/Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
[ | One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




TEST BORING LOG E]L :« : par,ra,tt
= Wolffne
PROJECT: Subsurface Exploration Program '
: Onondaga Lake Inner Harbor CDF HOLE NO. D96-.

" LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054 l
GROUNDWATER DEPTH DATE STARTED 4/5/96
WHILE DRILLING 15.0° DATE COMPLETED 4/5/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 20.3' FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: MOBILE B41
REMOVED - 17.8' NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER . SHEET 2 OF 2
SURFACE ELVATION: 380.6' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD '

SAMPLE
DRIVE ) STRATA
SAMPLE | SAMPLE| C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N : DEPTH
35.0'- 8 0.5 5/6 Black wet medium dense fine to coarse SAND,
36.5' 6 12|trace fine gravel (SW)
38.5'- 9 0.5 4
40.0 40.0' 5/5 10
Bottom of Boring 40.0°

i

\

L' Fisher Road, East Syracﬁse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
. One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF
LOCATION: Site UDS 5-19, Syracuse, New York

GROUNDWATER DEPTH

TEST BORING LOG N p— ‘
f}! 1 parratt
= wolffine

HOLE NO. D96-2

JOB NUMBER: 96054
DATE STARTED  4/5/96
DATE COMPLETED  4/5/96

WHILE DRILLING . 15.0°

BEFORE CASING
REMOVED 19.0'

AFTER CASING

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
FALLING 30" - ASTM D - 15686 STANDARD PENETRATION TEST

TYPE OF DRILL: MOBILE B41

REMOVED . 9.0¢ NAME OF DRILLER/INSPECTOR:*G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 10F2
SURFACE ELVATION: 376.3' Purchase Order #DACW49-95—D-0006
DATUM FOR ELEVATION: NGVD
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE| C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N DEPTH
.‘ 1.0'- 1 0.4 4/3 Brown moist medium stiff SILT, little clay (ML)
2.5’ 3 6
5.0
5.0'- 2 1.0 3/4 5.5
6.5 5 9(Brown moist stiff SILT, little fine sand (ML)
10.0 10.0'
10.0'- 3 0.7 . 417 Gray-brown moist stiff SILT and fine SAND,
11.5° 5 12|trace fine to medium gravel (SM/ML)
V5.0 15.0°
WL 15.0'- 4 1.0 2/1 Gray wet soft SILT and fine SAND, trace shelis
16.5° 1 2|{marl) (SM/ML)
20.0
20.0'- 5 1.0 11
21.5' 1 2
25.0
25.0'- 6 1.5 WH/1
26.5' 2 3
30.0 . 30.0°
30.0'- 7 5/6 Black wet medium dense fine to coarse SAND
31.5' 6 12[{SW)
35.0

-

U’ésher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




TEST BORING LOG -; pan,a,tt
twolffine
PROJECT: Subsurface Exploration Program '
_ Onondaga Lake Inner Harbor CDF HOLE NO. D96:..
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH : DATE STARTED 4/5/96
WHILE DRILLING 15.0° DATE COMPLETED 4/5/96
BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED 19.0' FALLING 30" - ASTM D - 15686 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: MOBILE B41
REMOVED - 9.0’ NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 20F2
SURFACE ELVATION: 376.3' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD
SAMPLE
DRIVE _ STRATA
SAMPLE | SAMPLE| C RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" N DEPTH
35.0'- 8 12/11 Black wet medium dense fine to coarse SAND
36.5' 10 21|(SW)
38.5'- 9 6 38.5'
40.0 40.0' 6/8 14|Gray-brown wet medium dense fine SAND,
trace wood (SP)
Bottom of Boring 40.0'
Note: WH indicates sampler penetrated
under weight of 140# hammer. o

|'!/Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280




OU~
TEST BORING LOG
: i parratt
v " WOolffinc
PROJECT: Subsurface Exploration Program
Onondaga Lake Inner Harbor CDF HOLE NO. D96-1

LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054

GROUNDWATER DEPTH
WHILE DRILLING 15.0°

DATE STARTED 4/5/96
DATE COMPLETED 4/5/96

BEFORE CASING N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER

REMOVED 20.1 FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: MOBILE B41
REMOVED 13.0' NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER SHEET 10OF2

SURFACE ELVATION: 379.9' Purchase Order #DACWA49-95-D-0006
DATUM FOR ELEVATION: NGVD '
SAMPLE
DRIVE STRATA
SAMPLE | SAMPLE| C | RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH NO. PER 6" DEPTH
1.0'- 1 1/3 Brown moist medium stiff SILT, little clay
2.5' 2 5|(ML)
5.0 5.0°
5.0'- 2 : 3/3 Brown moist stiff SILT, little fine sand (VL)
6.5’ 5 8
10.0
10.0'- 3 No 3/3
11.5" Rec 2 5

yw.o 15.0"

WL 15.0°- 4 3/4 |Gray wet medium stiff to very soft SILT and

16.5' 2 6|fine SAND, trace shells (SV/ML)

20.0
20.0'- 5 2/2
21.5° 2 4

25.0
25.0'- 6 m
26.5" 1 2

'30.0 30.0°
30.0'- 7 2/3 Black wet loose to medium dense fine to
31.5° 3 6icoarse SAND (SW)

35.0

-

! "f/Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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TEST BORING LOG parra.tt
wolffinc
PROJECT: Subsurface Exploration Program .
Onondaga Lake Inner Harbor CDF HOLE NO. D96-.
LOCATION: Site UDS 5-19, Syracuse, New York JOB NUMBER: 96054
GROUNDWATER DEPTH DATE STARTED 4/5/96
WHILE DRILLING 15.0° DATE COMPLETED 4/5/96
BEFORE CASING . N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER
REMOVED . 20.1° FALLING 30" - ASTM D - 1586 STANDARD PENETRATION TEST
AFTER CASING TYPE OF DRILL: MOBILE B41
REMOVED . 13.0° NAME OF DRILLER/INSPECTOR: G- LANSING/W. MORROW
CASING TYPE HOLLOW STEM AUGER . SHEET 20F2
SURFACE ELVATION: 379.9' Purchase Order #DACW49-95-D-0006
DATUM FOR ELEVATION: NGVD ’
SAMPLE
DRIVE , STRATA
SAMPLE | SAMPLE| C | RECORD DESCRIPTION OF MATERIAL CHANGE
DEPTH DEPTH |.. NO. PER 6" N DEPTH
35.0'- 8 717 Black wet loose to medium dense fine to
36.5" 7 14|coarse SAND (SW)
38.5'- 9 4
40.0 40.0' 5/8 13

Bottom of Boring 40.0'

<

I‘J./Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260 FAX 315-437-1770
I 1 One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280
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Undisturbed Soil Test Results

' f‘f i
l \__#  BUFFALODISTRICT




i

/
{
ﬁa
N

R EAREEEETTS A R L LT L >
T
o9s/wo 20-324°L = 02X
JOpO D1UBBJO/M ‘AJUBISISUOD 330S (S2-1d ‘92-1d ‘1S-11) A3toliseld ybty ‘pues auiy 03 3sJeod ‘umoaq (HI) AYV1D | §°6Y 26 8 x G 9-6°2 2
Qemmemeeeea2G e -->
29S/Wl 20-32°L = O
s2°
xem 3 s21uebJo/M AJUDISISUOD 330S (92-1d ‘82-1d ‘25-11) A3toiiserd ybiy Ipues auly ‘uModq (HJ) AV1D Apues 2 | sz
NOI1dI¥3S3Q OGNV NOILVOIJISSVI) “3"W [S3NIJ{ONVS [AVYD| XVW $°2-S°0 l
IN30¥3d Q3L1VKILS3I H1d3dQ 31dWVS

86-96NA ON 370H

8INSLOST1962L8HA 2ON 8V (% 9A3LS 1BNIJV &)

9661 IsnBny g :a3eq

ebepuoup :133royd

AJojedoqe s|110S

- $21J03BJOGET UOISLIALQ JAALY OLYQ

S31dWVYS G3QANLSIANA SNNTLIVIILISSVID TYNSIA




-

96-80-80  33e(Q S3IAHNI NOILvAavdo
g6-96N0 °ON burJog
eady
G2 92 15 [ s'sv [H) AV §'y-5°2 2-1
ebepuoug 30aloJd] 1Id d T %M uoT3eITJISSel) A3[3 [ ON wes
Aerg Jo 31Is pues 134ARug $210Q03
(sJa33jawtTIiw) 38zIS utedg
100°0 50°0 0 0% e} 00 00S
oo¥ )
06 . o%
08 |- o2
2 = s
Qo\. > - 0O€ w
Eal
= e _ -
5. 08 ov
e . g
C - a
9 og 2 os ?
E; X <
Q .
©or - o8 X
i) x -
C o]
5 Z
Q oe 3 L2
[+ 1] .
o
o2}— L8 08
oF s 06
il
o 1Tt ek el i . = T R TR Ll 0%
SISALGUY JB39UWOJPAH 002 O0F0LO0SOrOEOZ29F OF8 9 P € 2/F ¥ 2 €
SJIQUWNN 3ADTS puepURIS SN (UT) SAITS pPJUePpURBIS ‘SN

{

s \

N _— :




<
© = TSF 1 2 3
o = T == i ===,
w0 ’l \\ ~;l - ‘\ ‘I' (\‘
tan @ = \ ) [ A \ )
< ‘\ ! \ ) \x x‘
é <r
2 o
£ o
=
B o
SEN Y]
/// \‘
< [ N //
- » q 7.y \
4 JARN [
= I
0 1.0 20 30 40 50 6.0 7.0 8.0 9.0 10.0 11.0 12.4
@ TOTAL STRESS (TSF)
o SPECIMEN NUNBER i 2 3 i
0 <= [NATER CONTENT (%] 409 | 43.4] 47.4
~ & [DRY DENSITY (PCF) 7% | 76 | 7.7
e Z €2 [SATURATION (%) 100 | 100 | 100
2 = = |2 [voI0 RATIO 1.443] 1.442] 1.272
E o —_ [YATER CONTENT (%] 36.6 | 34.7 | 34.4
s o H 2 [ORY DENSTTY_(PCF] 82.5 | 85.4 | 87.7
= _ B i - [SATURATION (4] 100 | 100 | 100 -
SN v £ [VoID RATIO 973 |05 | .85
= : FINAL BACK PRESSURE (15} | 5 5 5
o [ MINOR PRINICIPAL STRESS (TSF) | 1 2 4
- MAX DEVIATOR STRESS (TSF) 1.63 | 2.46 | 3.65
TINE T0 FAILURE (WIN] 1035 | 1080 | 1005
) AT 1550 |ULTINATE DEVIATOR STRESS (1SF) | 1.62 | 2.46 | 3.48
AXIAL STRAIN (%) INITIAL DIAMETER (IN 1.405] 1.4 | 1.389
CONTROLLED STRAIN TEST INITIAL HEIGHT (IN) 2.941] 2.939] 2.902

DESCRIPTION OF SPECIMENS. CLAY (CH) brown, coarse to fine sand;

high plasticity,

soft consistency, w/organics

L5 JpL 26 [T 25  |Gs 2.609

TYPE OF -SPECIMEN. Undisturbed

{TYPE OF TEST: R-Bar

REMARKS:  Each specimen was trimmed at a

PROJECT:  Onondaga

different depth due to 3 ° diameter of

sanple. Some patching required.

BORING NO DUS6-98

[SAWPLE N0 2

DEPTH/ELEY. 2.5-4.5

LABORATORY: CEORD

[DATE 08/08/96

Page 1 of 3

TRIAXIAL COMPRESSION TEST REPORT
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Based on Max ;- 03

3.0

C' = TSF

2.5

tan @' =

2.0

N

SHEAR STRESS (TSF)

=d

0 0.5 1.0 1.5 2.0

e D

PORE PRESSURE (TSF)
0

25 3.0 35 40 45 50 5.5
EFF. STRESS (TSF]

6.0

SPECIMEN NUMBER 1 2 3

< [WATER CONTENT (4 09| 3.4 4.4

25 [DRY DENSITY (PCF) % | 6 | 1.7

&2 [SATURATION (%) 100 | 100 | 100

53 {voID RATIO 1.143] 1.142] 1.272

__ [WATER CONTENT (] 36.6 | 34.7 | 34.4

5 DAY DENSTTY (PCF) 82.5 | 85.4 | 81.7

o |SATURATION (] 100 | 100 | 100
& [V0ID RATIO 973 | .905 | .857

FINAL BACK PRESSURE (1SF) | 5 5 5

MINOR PRINICIPAL STRESS (TSFlm¢] .361 | .576 | .88

<
! WAX DEVIATOR STRESS (15F] 1.63 | 2.46 | 3.65

° TINE 10 FAILURE_(MIN 1035 | 1080 | 1005

! 5~  |UTIMATE DEVIATOR STRESS (1SF) | 1.60 | 2.46 | 3.48
AXIAL STRAIN (1 INITIAL DIMWETER (IN 1A05] 1.4 | 1.389

CONTROLLED STRAIN TEST TNITIAL FEIGHT (N 2.941] 2.0%] 2.0%

DESCRIPTION OF SPECIMENS: CLAY (CH) brown, coarse to fine sand; high plasticity,

soft consistency, w/organics

L 51 L 2 [PI & |65 2.609

TYPE OF SPECIMEN. Undisturbed  [TYPE OF TEST: R-Bar

REMARKS:  Each specimen was trimmed at a

PROJECT:  Onondaga

different depth due to 3" diameter of

sample. Some patching required. BORING NO DU96-98 [SAMPLE NO 2
DEPTH/ELEY. 2.5-4.5
LABORATORY: CEORD {DATE 08/08/96

Page 2 of 3

TRIAXIAL COMPRESSION TEST REPORT
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tan 6 = -~ \ \ ‘\ \
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[92]
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(5]
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o QY] Ve
o. /, \\//A, \\
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o 1
0 1.0 2.0 30 40 50 6.0 7.0 80 9.0 100 11.0 12.0
< TOTAL STRESS (TSF]
o SPECINEN NUMBER 1 2 3 4
10 <= [NATER CONTENT (%) 5 | 55.6 | 54.6
P~ AN W &5 [DRY DENSTTY (PCF) 659 | 66 | 66.4
E 2 &2 [SATURATION (%) 100 | 00 | 400
3 : g5 [vorD RaTIO 1.418] 1.412] 1.401
I o [VATER CONTENT (4 533 | 48 | 4.9
g o 5 = i [ORY DENSTTY {PCF) 712 | 76.1 | 88.5
g - - 1 2 | [SATURATION (3] 00 | 100 | 100 -
o : & [VOID RATIO 1.238| 1.093[ .79
w5 FINAL BACK PRESSURE (ISF] | 5 5 5
e I HINOR PRINICIPAL STRESS (ISF] | 4 2 1
~ It MAX DEVIATOR STRESS (TSF] 1.69 | 2.60 | 4.38
TIWE T0 FAILURE (MIN) 690 | 510 | 810
© 5 70 -5 |UCTIWATE DEVIATOR STRESS (15F) | 1.67 | 2.3 | 4.9
AYIAL STRAIN (%] INITIAL DIAMETER (IN 1.405] 1.41 | 1.406
CONTROLLED STRAIN TEST TNTTIAL HEIGHT (N 2.971| 2.679] 2.684

DESCRIPTION OF SPECIMENS: Organic CLAY (OH) biown, medium to fine sand; high

plasticity, soft consistency

it /5 L 37 [Pl 38 [6s 2.553

TYPE OF SPECIMEN. Undisturbed  |TYPE OF TEST: R-Bar

REMARKS: Each specimen was trimmed at a

PROJECT:  Onondaga

different depth due to 3" diameter of

sample. BORING NO DU96-10B [SAMPLE NO 2
DEPTH/ELEY. 2.5-4.5
LABORATORY: CEORD [DATE 08/08/96

Page 1 of 3

TRIAXIAL COMPRESSION TEST REPORT
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0 05 40 15 20 25 3.0 35 40 45 50 535 6.0

© EFF. STRESS (TSF)
< SPECIHEN NUMBER 1 2 3 4
A < [HATER CONTENT (%) 55 | 55.6 | 54.6
= DRY DENSITY (PCF} 65.9 | 66 | 66.4
5 o o |£5 [SATURATION (3] 100 | f00 | 100 .
w YOID RATIO _1.418] 1.412] 1.40
2 o NATER CONTENT (3] 53.3] 48 | 409
& DRY DENSITY (PCF) 7.2 | 76.1 | 88.5
W SATURATION (%) 100 | 00 | 400
£ YOID RATIO 1.238] 1.083] 799
FINAL BACK PRESSURE (TSF) | 5 5 5
< MINOR PRINICIPAL STRESS (1SFlm¢] .348 | .493 | 1.183
' MAX DEVIATOR STRESS (TSF) 1.69 | 2.62 | 4.38
- TIME TO FAILURE (MIN) 630 | 510 | 8i0
"0 5 10 152 |ULTIMATE DEVIATOR STRESS (1SF) | 1.67 | 2.35 | 4.2
AXIAL STRAIN (%) INITIAL DIAMETER (IN 1.405) 1.41 | 1.406
CONTROLLED STRAIN TEST INITIAL HEIGHT (IN 2.971] 2.879] 2.884

OESCRIPTION OF SPECIMENS: Organic CLAY (OH) brown, medium to fine sand; high
plasticity, soft consistency

L 75 IrL 37 IP1 38 [6s 2.553 |TYPE OF SPECIMEN: Undisturbed |TYPE OF TEST: R-Bar

REMARKS:  Each specimen was trimmed at a PROJECT:  Onondaga

different depth due to 3° diameter of

sample. BORING NO DUS6-108 ISAMPLE NO 2

DEPTH/ELEY. 2.5-4.5

LABORATORY: CEORD IDATE 08/08/96

Page 2 of 3 TRIAXIAL COMPRESSION TEST REPQRT
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VWB1296LS015NCB

OHIO RIVER DIVISION LABORATORY WORK ORDER NO.

DEPARTMENT OF THE ARMY,

No .
Contract No.

Req

OH 45240

CINCINNATI,

11275 SEBRING DRIVE,

CORPS 0OF ENGINEERS,

1b/cu ft

Dry density,

90

-
o
of

85 \\

\e

/

p\\

75 N

4

70

65
20 25 30 35 40 45

Water content, percent of dry weight

Standard compaction test EM-1110-2-1906
25 blows per each of 3 layers, with 5.50 1lb. sl. weight rammer

and 12.0 inch drop. 4.0 inch diameter mold

50

Siﬂfée S;;Ig Classification G LL PL gé?; 3/3 zn.
1 Organic CLAY (OH) 2.556 | - 62 34
Sample No. 1
Water content, percent Natural
Optimum water content, percent 31.5
Max dry density, 1lb/cu ft 83.5

Remarks: K20=2.76E-06

Project: Onondaga

Lab No.

Area:

Boring No.: C-96-2 | Date: 08-15-96

COMPACTION TEST REPORT

4 \ : £
-----—-----
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WORK ORDER NO. VWB81296LS015NCB

Y

OHIO RIVER DIVISION LABORATOR

DEPARTMENT OF THE ARMY,
CORPS OF ENGINEERS

No .
Contract No.

Req

OH 45240

CINCINNATI,

11275 SEBRING DRIVE

g0
108, %
108 %
85 ‘\
/l/ \\\
¢ 7y N
3 \\
o 0/// AN
~ 80 7
o /| NL N
—
2z
> /
2 o
)
c s N
)
o N
>
[
(@] \‘
N
\\
70 N
65
20 25 30 35 40 . 45 50
Wwater content, percent of dry weight
Standard compaction test EM-11410-2-1906
25 plows per each of 3 layers, with 5.50 1b. sl. weight rammer
and 12.0 inch drop. 4.0 inch diameter mold
Sample | Elev/ o . % > % >
NoO . Depth Classification ¢ Lt PL No.4 |{3/4 in.
2 Organic CLAY (OH) 2.556 62 34
Sample No. 2
Water content, percent Natural
Optimum water content, percent 31.0
Max dry density, 1lb/cu ft 84.0
Remarks: K20= 2.44E-06 Project: Onondaga
Lab No.:

Area:

Boring NO.:

C-86-2

l Date: 08-15-96

COMPACTION TEST REPORT
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INNER HARBOR DREDGING DESIGN PROJECT
' SYRACUSENY

APPENDIX B

- SITE AND STRUCTURAL DESIGN
FOR
REHABILITATION OF THE UPLAND DISPOSAL SITE
USD 5-19 '
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APPENDIX B - SITE AND STRUCTURAL DESIGN

GENERAL

This appendix presents the findings of an investigation into the use of site UDS 5-19 for
disposal of dredgings from Onondaga Creek and the Syracuse Inner Harbor. Although other
disposal alternatives are potentially available, disposal at site UDS 5-19 is most desirable due
to a combination of factors including cost, environmental concerns, and potential conflicts
with local land development. The investigation included determination of the volume of
material to be dredged, evaluation of the potential capacity of site UDS 5-19, and

preliminary design of a weir and baffle wall system for the proposed facility.

The goal of the dredge disposal program is to establish a new channel depth and channel
limits in Onondaga Creek for improved navigation. The length of service for the facility is
expected to be 2-3 years, according to John Dergosits of the NYS Canal Corporation. They

do not anticipate use of the facility for future maintenance dredgings.

The anticipated life span was a factor in the design of the facility and its components.
Another factor considered in the design is that the NYS Canal Corporation intends on
performing the dredging and construction with their own plant. Therefore, their input and
recommendations steered the direction of the design, unlike if the work was being perfomed

under a publicly bid contract.



All elevations mentioned in this report, unless otherwise indicated, are based on City of
Syracuse datum, with O feet City datum equal to 362 feet NGVD of 1929. Survey
information, including hydrographic, for the creek and harbor, used for determination of
dredging volume and channel layout, was performed by Bergmann Associates in the winter
of 1995-1996. Survey information used for site UDS 5-19 was performed by C.T. Male
Associates, P.C. for the Pyramid Companies in 1989. The boring location survey was

performed by E.W. Donegan, L.S. in April of 1996.

ONONDAGA CREEK AND SYRACUSE INNER HARBOR DREDGING

Alignment of the channel centerline was established by determining straight paths which most

closely follow the deepest natural course of the creek. The creek length considered was from

the downstream end of the harbor (station 04-00) to Onondaga Lake (station 48+78). The m
channel dimensions used to determine the volume of dredging in the creek were 60 feet wide
at the base with a bottom elevation of -10. The channel width was widened at the Hiawatha
Boulevard bridge and at the railroad bridge. A side slope of 1 vertical to 3 horizontal from
the edge of the channel limit was used. The limit of dredging within the harbor included
only the North Dock and the area between it and the start of the channel. A vertical side
slope was used in the Dock area where a sea wall exists and a side slope of 1 vertical to 3
horizontal was used for the harbor area betweep the dock and the start of the channel. Refer

to Figure 1 for a plan of the proposed dredging.
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Volumes were computed using Intergraph’s Inroads civil design program, which directly
utilizes survey information input from data files or located in Microstation design files. The

dredging volumes obtained for the creek and harbor are as follows:

Onondaga Creek 30,450 CY
North Dock 12,018 CY
Harbor area n/i North Dock 15,264 CY
Total 57,732 CY

Use 60,000 CY

These volumes are for an undisturbed, in-place state with no factors.

UDS 5-19

The minimum disposal volume needed for the dredged material is 20% greater than the
volume of dredgings, according to the Environmental Analysis Section of the Buffalo
District. (Refer to the environmental appendix for justification) Therefore, the capacity of
the disposal area has to be at least 72,000 CY. The proposed layout and elevations of site
UDS 5-19 were designed to maximize its capacity while conforming to several parameters
which limited the dimensions. The maximum perimeter of the disposal area is limited by the
creek on one side, the existing fence on two sides, and the property line on one side. A

maximum side slope of 1 vertical on 2 horizontal was established by the Geotechnical Section

iy



of the Buffalo District. (Refer to the geotechnical appendix for justification) Because the

existing exterior side slope of the berms is steeper than 1 on 2 in a number of locations,

especially on the creek side, the perimeter of the new berm is further limited.

The bottom elevation of the disposal area was limited by two factors. One is that a
minimum depth of material is required to prevent downward permeation. The Geotechnical
Section of the Buffalo District provided a minimum bottom elevation of +1 based on
permeability. (Refer to the geotechnical appendix for justification) The factor that controlled
the minimum bottom elevation is that the ability of the existing material to support
construction equipment decreases with increasing moisture content. Based on the soil

borings performed, moisture was found to be present within the first few feet.

Based on the above explained parameters, a top elevation for the proposed berm was
established at elevation +23, which is approximately 5 feet above the existing berm. A
bottom elevation of +5.5 was then established by balancing the cut and fill required so that

material does not have to removed nor brought to the site. This bottom elevation is

approximately 2 feet lower than the grade elevations of the soil borings performed within the

interior of the disposal area. Construction will require approximately 15,000 CY to be

relocated on site.

With the top of berm at +23, the maximum top of dredge fill material would be +19 due to

the minimum freeboard of 2 feet and the minimum ponding depth of 2 feet recommended by
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EM 1110-2-5027, "Confined Disposal of Dredged Material". Based on this fill elevation, the
capacity of the revamped disposal site UDS 5-19 was computed to be 76,000 CY. The
additional capacity of the disposal site above the 72,000 CY required would improve
detention time near the end of the dredging period and also could be used for disposal of
future maintentance dredgings. The civil design program Inroads was used for volume
computations. Refer to Figures 2 and 3 for a plan and typical cross section of site UDS 5-

19.

It is anticipated that the earth moving operations would be performed with track type, low
ground pressure construction equipment. However, it is possible, especially during the later
stages of construction, that the interior of the disposal area could become too unstable for

equipment access therefore requiring the use of a dragline for excavation.

BAFFLE WALL SYSTEM

The existing site UDS 5-19 includes a finger berm to improve the distance for particle
settling. In order to maximize the capacity of the facility it was requested by John Dergosits -
of the NYS Canal Corporation that baffle walls, consisting of plastic membrane, be designed
for in lieu of finger berms. The existing finger berm would therefore be removed and a
baffle wall installed in its place while the other baffle wall would be located on the opposite
side near the opposite corner. Two different baffle wall systems were investigated for use at

the facility. One is a manufactured system with floats at the top of the flexible plastic



membrane and concrete anchors at the bottom. The other system involves supporting the

flexible plastic membrane with a wire rope strung between wood utility poles.

The manufactured system has advantages in that installation would be relatively simple and
wind forces would not affect the system. However, with the large range between the initial
and final fill level, it is questionable as to whether or not the burying of the slack material
would prevent suspension of the floats. Vegetation and debris also could hinder operation of
the system. The system is equipped with lines for freeing it, however, with the difficulty of
access to the interior of the facility during the two year dredging period, use of the lines may
not always be possible. Because of the uncertainties associated with maintenance of the
manufactured floating baffle wall system, the other system, involving the use of wood utility

poles and wire rope to support the flexible plastic membrane, appears to be more feasible.

Design calculations for the pole supported system are included at the end of this appendix.
Wind force governed the size and spacing of components. The results of the calculations are

as follows:

min. pole diameter at the ground 10 in.

min. pole circumference at the ground 31.4 in.

pole spacing 20 ft.

wire rope diameter 0.25 in.

guy wire diameter for end poles 0.25 in.
6
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embedment depth 10 ft.

It was assumed that the type of pole used would be commercially available, utility poles of
Southern Pine. The type of wire rope that was assumed would be used is 6x19 IWRC of

galvanized improved plow steel.

The type of plastic membrane recommended is 45 mil, reinforced polypropylene. Although
PVC membrane is less expensive, it is not rated for extended exposure to ultraviolet light
like polypropylene is. The material is weldable for seaming which would be necessary at the

top and the sides for connection to the wire rope and the poles.

The poor soil conditions and the high water table present difficulties in terms of a foundation
system for the utility poles. The proposed system involves setting the poles to a depth of 10
feet. The éasing pipe would prevent the hole from collapsing as well as limit water seepage
into the hole during concrete placement. It is recommended that the poles be installed prior
to the earth moving operations. As stated earlier, conditions at the later stages of
construction could be wet, and access of the augering equipment at that time may not be
possible. A short berm, approximately 2.5 feet high by 15 feet wide with 1 on 2 side slopes,
would be left in place. The top of the berm would be set at +8, the approximate average
existing grade and therefore the level that augering would begin at. The berm would allow
the augering depth to be minimized and the lateral load on the poles'to be reduced. Casing

pipe may be necessary to prevent the hole from collapsing during augering. If the casing



pipe can’t be removed then concrete with a small aggregate size would be necessary to fill
between the casing pipe and the pole. Refer to figures 6 and 7 for an elevation and cross

section, respectively, of the proposed baffle system.

The proposed baffle wall system should be considered an experimental system due to
combined factors of lack of design guidance, lack of construction history, and poor soil
conditions. The likelihood of a problem arising with the construction or performance of the
system is greater than for something that is more typical in the engineering and construction

industry.

Based on a site inspection, it was determined that the existing weir is in very poor condition.
Therefore, a new weir had to be designed for the facility. In order to minimize effluent
solids concentration, the NYS Canal Corporation intends to maximize ponding in the disposal
area during dredging operations, with draining of the standing water occurring only at the
end of each dredging season. Therefore, the bottom elevation of the weir was set at +12,
which corresponds to the level of fill at which approximately 50% of the dredging is
complete. The position of the weir was set away from the new berm so that an unbalanced
lateral soil pressure does not affect the structure and so that the berm fill does not conflict
with the face of the weir. A walkway was designed to provide access from the berm to the

weir.
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Wood is the construction material upon which design of the weir is based. In discussions
with John Dergosits, he indicated that they preferred the weir be constructed of wood
because the NYS Canal Corporation has their own lumber mill and their personnel are
experienced in wood construction. They also wanted the weir to be capable of incorporating
an internal filtering system using either hay bales or filter fabric. The CSP half pipe weir
designed for recent Buffalo District projects would not conveniently accomodate such a

system. Figures 3 and 4 show a plan and elevatibn, respectively, of the proposed weir.

Timber members were assumed to be spruce-pine-fir no. 1 grade while dimensional lumber
was assumed to be spruce-pine-fir standard grade. Poplar is the most common type of wood
obtained by the NYS Canal Corporation through their clearing operations. A hardwood not
typically used f;>r building construction, poplar possesses similar mechanical properties to the

spruce-pine-fir group, which are softwoods.

The walls of the weir would consist of two layers of 3/4" marine plywood between which
plastic membrane would seal the joints of the structure. The plywood would be backed with
6"x6" nominal size timbers at varied spacings averaging about 15" on center. Vertical
timbers, 8"x8" nominal size, would be located at the corners and at the mid-point of the long
sides. Interior cross bracing at the mid-point of the long side would be required to reduce
the span length. Horizontal timbers would be connected to the vertical timbers with screw
bolts along with 1/4" thick steel angles. The concrete base was sized to prevent uplift of the

structure. Double 6x6 nominal size horizontal timbers would be connected to the concrete



with expansion head anchors. Calculations for the design of the weir are included at the end

of the appendix.
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PROJECT: NYS CANAL CORPORATION - DREDGE DISPOSAL
l . LOCATION: SYRACUSE, NY
COMPUTATION: WEIR DESIGN FOR SITE 5-19
- DATE: 8/20/96
I BY: JOHN HUBERT
I Reference: "Wood Engineering and Construction Handbook" by Faherty and Williamson
Assumed properties for timber:
I Wood type: Spruce-Pine-Fir No. 1
Properties from table A.9
l Fpi= SSO-I—b2 (Allowable bending stress w/o adjustment)
in
l Fy= 6S-l—b2 (Allowable shear stress w/o adjustment)
in
l F. :=700-% (Allowable compression parallel to grain w/o adjustment)
in
l FoL :=425-1—b2 (Allowable compression perpendicular to grain w/o adjustment)
in
l L E := 130000012 (Modulus of elasticity)
in?
l Adjustment factors:
l Cr:=10 (Size factor - no imbers with depth greater than 12 in., therefore itis 1)
Cwmp =10 (Wet service factor for bending)
' Cmy =10 (Wet service factor for shear)
I C M =091 (Wet service factor for compression parallel)
l C McL =067 (Wet service factor for compression perpendicular)
l Cp =125 (Duration of load - From figure 2.6, for a 2 week period of loading)

\'\
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Adjusted properties:

Fo =FyCrCyvpCp Fp= 1.063-10° -‘1b2 (Adjusted allowable bending stress)

m

Io

Fy=FyCrCyyCp F,=8125 ;F (Adjusted allowable shear stress)
 F CCe . - b ,
F . =F.CpCyMcsCh F'=796.25 = (Adjusted allow. comp. paral stress)
Fo=ForCrCmeCn F g =355.938+  (Adjusted allow. comp. perp. stress)
in
Design Parameters:
hgi=224 (Maximum elevation of fluid level)
hg =194t (Maximum elevation of sediments)
hy =124 (Elevation at the bottom of the weir)
U =1 10--123 (Saturated unit weight of dredged fill material) B
ft
k, =04 (Active pressure coefficient of dredged fill material) h

a-

Ugat = 62.5-1—]:l (Unit weight of water)

Determine the size and spacing of side support beams for the worst case:

Bracing will be provided by the sheathing.

1.:=5f (Maximum span on the short side of the weir)

S

11:=41t (Maximum span on the long side of the weir)

k' :=13.73-ft (Elev. at center of the bottom most member not connected to concrete)

(b B+ (b5 s ]

w =617.005Ib+ft 2 (Uniform unit loading per ft of height)

Try a 6"x6" nominal size timber
d:=5.5in (Actual depth of member)

f‘\ '
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I b:=5.5in (Actual width of member)
Pl
- Check bending:
I s:=12.5in (Tributary width for lowest member not connected to concrete)
2
wslg .
' M = . M =2.008-10° «Ib+ft (Maximum moment)
I S :=-b6— S =27.729 in® (Section modulus of timber member)
M _ Ib :
fp=— fy, =869.184 - (Bending stress)
S in®
l Check shear:
wsl 3
l = 5 R =1.607-10" *1b (End reaction)
V=R V =1.607-10 *Ib (Design shear)
l A:=bd A =30.25in’ (Cross-sectional area)
' fy:= 15V £y =179.675 2 (Shear stress)
T A in?
- m
l Check compression:
1
l P ::w-s-—zl P =128510° +Ib (Maximum compressive force)
P _ Ib .
foi=— f.=42493- (Compressive stress)
i " "
l K g:=03 (Factor for visually graded lumber)
l Lg:=50ft (Effective column length in plane of lateral support)
E':=E (Effective modulus of elasticity)
l K pE
Fg = cE F.g =3.277-10° - b (Critical buckling design value)
2 -2
Le in
I 5




¢:=0.8 (Factor for sawn lumber)
F Fe\J? F
C! cE cE
e F.)| o
o :F'c c/ c ¢
2:c 2.¢c c
F",=751.524- b

Check combined bending and compression;

fp

: =0.832
1- (—f—
F cE

Fy

Summary: The first member not connected to the concrete is slightly overstressed in bending,
combined bending and compression, and shear. However, beam members immediately above

will be well within the allowable stress limits.

Determine size and spacing of crosswall members:

(Allowable design compressive stress parallel to grain)

Center stoplog support:
From the attached CFRAME program results:
M =4311-ft1b (Maximum moment)
R :=5125-1b (Maximum shear)

Try an 8"x8" nominal size timber.

Check bending:
b :=7.5in (Actual width of member)
d :=7.5in (Actual depth of member)
b-d? .
Si=—— S =70.313“in
6
M
fb = e— fb =735.744 ‘-!i—)—
S in?
Check shear:

(Section modulus)

(Bending stress)

LA (hf— hb)‘“wat+ (hs' hb)'(“ sat~ “wat)'ka

s . =
i




iy :

wy, =758+b Rt 2

\)

.~

tw .= 4.67-ft

V =R - wb-db-tw

A :=b-d

\Y
1.5—
A

fy:=

P =51251b

Try 4"x4" nominal size timbers:
Check bending:
b =1t

d :=3.5in

,.N,\_
A
5

Summary: Based on review of the above calculation for allowable compressive stress,
actual stress is significantly lower than the allowable.

(Pressure at the base where maximum shear occurs)
(Depth of the bottom perpendicular member)
(Tributary width for the center support)

V =3.503-10° *Ib (Design shear)

A =56.25in (Cross-sectional area)
_ b
f, =93.402 = (Shear stress)
in

Summary: Although the member is slightly overstressed in shear, the steel beam used for
the stoplog guides will provide additional support.
Compression braces between stoplog wall and back wall:

From CFRAME program results:

(Compressive force)

Try a 4"x4" nominal size timber.

b :=3.5:in (Actual width of member)

d :=3.5-in (Actual depth of member)

A =bd A =1225¢in? (Cross-sectional area)
fo :=% f,=169.421 .::2

the

Determine the size of the stoplog members:

(Effective width of continuously stacked members)

(Actual depth of member)

S =24.5¢in (Section modulus)



W= (b= By - 0.5R)u g+ (hg=hy - 0.5R): (U gqr—Uat)

W =902.5:1b-ft 2 (Average pressure on the bottom 1 foot)
1:=4.ft (Span between stoplog guides)
. wl? _ .

M .—-—8—-l-ﬁ M =1.805-10° *Ib-ft (Maximum moment)
£, =M £, =781.127 -2 (Bending stress)

S inZ

Check shear:
v ::w-%-l-ﬁ V =1.805:10° «Ib
A:=bd A =30.25+in*
fyi= 15V fv=89.so4-&
A in%

Determine the minimum bearing length required for stop logs:

Iy me— 1, =0.423¢in (Minimum bearing length required)

Summary: The bottom stoplog members are slightly overstressed in shear. However,
members above will be well within the allowable limits.

Determine the maximum span for 2 layers of 3/4" marine plywood:

Assume S-2 grade stress level, species group 1.
Properties for marine plywood based on table 7.7 & 7.8 of ref.:

Fy, =119 (Allowable bending stress for wet condition - Ib/in?)

F_ =63 (Allowable rolling shear stress for wet condition - 1b/in?)

S

Dimensional properties for 3/4" sanded panel from table 7.6 of ref.:

KS :=0.464 (Effective section modulus - in3/ft)

IpQi=6.189 (Rolling shear constant - in%ft)

)
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Check span based on bending for a 3 span condition (ref. section 7.7.2) with span
direction parallel with the grain:

— \ S , S
W= (hf— h - E).uwat+ (hs— h - E)‘(usat— uwat)'ka

w =574.557-1b-ft 2 (Average uniform load over 3 spans)
120-F 1 KS
1= j————1in 1,=15187+n  (Max. c-to-c spacing)
AR 3
J 2 b

Check span based on rolling shear for a 3 span condition (ref. section 7.7.2) with span
direction parallel with the grain:

1, =27.145+in (Max. clear spacing)

Summary: The span of the plywood is within the allowable limits.

Determine the spacing of 2"x6" nominal size members for the platform over the weir:
Assume spruce-pine-fir, standard grade.
Proberﬁes:
Fy = 550.% (Allowable bending stress w/o adjustment)
m

Ib

Fy:= 70-—5 (Allowable shear stress w/o adjustment)
in
Adjustment factors:
Cp:=10 (Size factor)
C,:=10 (Repetitive member factor)
Cgi=10 (Flat-use factor)
Cpmi=10 (Wet service factor)
Cy:=10 (Shear stress factor)
Adjusted properties:

Fp =FpCpCrCqaCu F'y, =550 -1% (Adjusted allow. bend. stress)
m

Ib

i}

F,:=F,CpCh F,=70" (Adjusted allow. shear stress)




Try 20" spacing. Bracing will be provided by the flooring.

Check bending:
u:= 50-1—2 (Platform loading pressure)
ft
s :=20in (Spacing between members)
1:=5-ft (Span)
. usl? _
e M =260.4171b-ft (Moment)
b:=1.5in (Actual width of member)
d:=55in (Actual depth of member)
S:= 26_ S =7.563 *in’ (Section modulus)
£, ::% fp=413223-2 (Bending stress) .
m
Check shear:
Visu s% V =208333Ib (Shear)
A:=bd A =825-in’ (Actual cross-sectional area)
fy= 15-v f, =37.879 2o ' (Bending stress)
A in®

Summary: The bending and shear stress are within the allowable limits.

Determine the size and spacing of the flooring:

Try 2"x4" nominal size members placed in the weak direction at 5" o.c. for flooring.

Check bending:

1:=20-in (Span)

s:=5in (Spacing)

M:= s';lc':z M =5.787-1b-ft (Moment for a continuous member)

\, .
v ;
i
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b :=3.5-in

d:=1.5in

4
“

°|

©w|Z

fy:

v j:u.s.l
2

A :=bd
_15v

A

A
!

1:=15-f
wd :=30-in

u:= SO--IE

Check shear:

Check shear:

e V= uw—dl

f},"'"}: 2 2

(Actual width of member)

(Actual depth of member)

S =1.312+in> (Section modulus)

£, =52.91-22
. 2
mn

V =17.361:1b (Shear)
A =525¢in’ (Cross sectional area)
£, =4.96~“’2 (Shear stress)

Summary: The bending and shear stress are within the allowable limits.

Determine size of walkway beams:
Bracing will be provided by the flooring.
Try 2 - 2"x10" nominal size members of the same species and grade as for the platform.

(Span of walkway)
(Width of walkway)

(Design loading pressure)

M =1.758-10° *Ib-ft (Moment)

(Actual width of member)

(Actual depth of member)

S =42.781 +in® (Section modulus)
Ib .
f, =493.061 (Bending stress)
in
V =468.75:1b (Shear)



A:=b-d2 A =27.75+in* (Cross sectional area) —
£,215Y £,=25338-2  (Shearstress)
A in?

Summary: The bending and shear stress are within the allowable limits.

Use same flooring system as for platform. By inspection, the size and spacing of members is
adequate even though the span is greater.

Determine the size of the concrete slab needed to resist uplift.

L:=9.67ft (Base length of weir box)
W =6t (Base width of weir box)
D:=hg-hy, D =10:ft (Submerged depth of weir box)
V:=L-W.D V =580.2-f° (Volume of water displaced by weir box)
Wt req 1= VU gt Wt ;g =3.626¢ 10* b (Resistance force required) )
L) =135f (Length of the concrete slab) N
W =951t (Width of the concrete slab)
D :=3ft (Depth of the concrete slab)

¢ = 150--12 (Unit weight of concrete)

ﬁ3

F.:=LW{D 1-(\1 c-Uu wat) F.= 3.367-10* Ib (Resisting force by concrete)

hgp=45# (Height of dredge fill above concrete)

W, -W

Fsozz

”'hﬁn' (9 cat~ W wat)

[(LI—L)-W1]+{(L1—2-W1)-

Foo =572 10° -1b (Resisting force by overburden soil)

Shearing earth pressure resistance
6:=30-deg (shearing angle)

%
{

( Y
R
. . o

A=[ (2hgyrtan(® + L p)-(2hgyrtan(®) + W) |- (L1 W)

I




),
AN

)

A =146.512-% (plan area of shearing resistance)
V= %-h a1V =329651 S (soil volume of shearing resistance)
F s = (Usat= Uwat)'V F o =1.566°10* +Ib
Fy=F+Fg+Fg F=5.504:10* :Ib (total resisting force)
F
FSy = ¢ FSy =1518 (factor of safety for buoyancy)
Wt req

Summary: The factor of safety meets the requirements of ETL 1110-2-307.

Determine the size and number of fasteners for the side member connections:

Try 4 - 5/8" diameter lag screws for connection into the vertical members.

Zy =610b (From tbl. 5.15,allow. lateral load perp. to grain w/o adjustment)
Cy =067 (Adjustment for wet service)

Cp=1Li1s (Adjustment for load duration)

Cy=10 (Adjustment for temperature)

Z'y =L CyCpCy Z'| =470.005:1b  (Allow. lat. load with adjustments)
n:=4 (Number of fasteners)
Fp:=Z'pn F =18810" *Ib (Connection capacity)

Try 4 - 5/8" diameter through-bolts, countersunk on the exterior side for connection into
the horizontal side members.

Zy :=580-1b (From tbl. 5.20, allow. lateral load perp. to grain w/o adjust.)
2y =21 CpqCpCy Z'; =446.891b  (Allow. lat. load with adjustments)
n:=4 (Number of fasteners)

Fp:=Z'pn F =1.788:10° -Ib (Connection capacity)

Summary: The support reaction is 1607 Ib. for the bottom most member not connected to
the concrete. The bolt capacity is therefore sufficient.



Determine the size and number of concrete anchor bolts needed to resist uplift of weir box:

The total length of timber to be bolted down is approximately 23 ft. With 2 ft on center
spacing, the number of anchor bolts would be 12.

)

Try 3/4" diameter expansion head anchors with 4.75" embedment in 3000 psi concrete.

From the Hilti Product Technical Guide, 3/4" Kwik Bolt Il expansion anchors have an
allowable tensile load of 4130 Ib. which provides a total capacity of 49,560 lb.

Summary: The total allowable anchor bolt capacity is greater than the uplift force of 36,260
Ib.
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PROJECT: NYS CANAL CORPORATION DREDGINGS DISPOSAL
LOCATION: SYRACUSE, NY

COMPUTATIONS FOR: BAFFLE WALL DESIGN

COMPUTED BY: JOHN HUBERT

DATE: 10/29/96

Determine the design wind pressure:
Reference: ANSI minimum design loads for buildings and other structures
Basic wind speed for Syracuse = 70 mph
k, =037 (from table 6 for exposure B)

1:=0.95 (from table 5 for category I)
V:=70 (wind speed in mph)
Ib (velocity pressure)

ﬁ—'z

q,:=0.00256-k ;- (1 V)*1- q, =4.1891b*

2
Gp =135 (assumed gust response factor for a flexible structure under exposure B)
Cei=12 (from table 13 for solid signs)

fi=q,GpCs f=6.786Ibft (design wind pressure)

Determine the unit loading due to wind:
h =23/ (top of baffle sheet elevation)
h, :=8.0-ft (bottom of baffle sheet elevation)

For sizing of the wire rope, assume that it transfers half of the wind load on the baffle material

1 L B-ho)f 1. =50893Tbe ! ind loading resisted by the wi
W w=50. (wind loading resisted by the wire rope)

Determine the vertical unit load due to the wéight of the baffle material:

Wy 1= 43 (unit weight of the baffle material)
yd®

(hl—h2)~1-ﬁ-wb -1

ly = T8 1y =44791b+ft (unit load of baffle material)
Wire rope data:

Wire rbpe type: 6x19 IWRC of galvanized improved plow steel
D :=0.25in (nominal diameter of wire rope)
T max :=5300-1b (breaking strength of the wire rope)



1,:=0.1 16-1—1:- (weight per foot of wire rope)

2
F ::0.0000136-1;;-)- (factor for determining elastic stretch)

Determine the unit vector load due to dead load and wind load:

| max = f1w2+ (1p+1)°  Imax=SLEbR

Determine the sag and change In length under maximum allowed tension at zero degrees Fahrenheit:

Reference: TM 5-811-1 Electric Power Supply and Distribution

T1:=06T ey T, =318 10° -Ib (allowable tensile force)
L:=20ft (span between poles)
1 max'L2
dy =—— d, =0.803-ft (sag for stage 1)
1 1 ,
8T,
8d,’
AL = —55- AL, = 0.086-ft (change in length for stage 1)
Determine wire rope tension and change in L after removal of the wind load at 0 degrees Fahrenheit:
dq:=0.17-ft (assumed stage 2 sag after unloading)
2
Iy, +1,)L '
T, :=—(L r) T, =1352: 10° *Ib (tension for stage 2)
8d,
8-d,>
AL, ::-;L— AL o =0.004-ft (change in length for stage 2)

Reference: Macwhyte Wirerope Catalog of Tables, Data, and Helpful information

Ty-T '
Ae = -(—1—2—2—)~F Ae=0.398 (change in elastic stretch, % of length)
D
ALy 5= %-L AL | 9 =0.08-ft (change in length due to unloading)
AL | - AL 5 =0.082-t (This matches the above value, therefore assumed sag is correct)

Determine wire rope tension and change in length without wind load at 60 degrees Fahrenheit:
Reference: TM 5-811-1 Electric Power Supply and Distribution

AT :=60-deg (change in tqmperature)

)

\

“\

e
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X :=0.0000065-deg™! (thermal expansion coefficient)

)

AL :=X-AT-L AL T =0.008-ft (change in length due to temperature)

ALz :=AL, + AL AL 3 =0.012:ft (change in length for stage 3)

3LALg
dy:= s d3 =0.29ft (sag for stage 3)

T3 ::E ! r).Lz

8d;

T 3 =777.169-Ib (tension for stage 3)

Determine the required pole size:

fL(hy - hyp)*
2
Assume that the wood type for the poles is Southern pine.

M:= M =1.527-10* «Ib-ft (moment at ground due to wind)

£, = 1850-1"_2 (allowable bending stress from table 11.8)
- Sp = fM S p =99.036 i’ (min. required section modulus at ground)
. .
\
4s._\3 ,
C g= ( m) R Cc g=31.507 «in  (min. required circumference at ground)
"
Cg '
$p=—=2 ¢ =10.029+in (min. required diameter at ground)

Determine minimum embedment depth for a‘maximum deflection of 6" at the top of the pole:
Reference: "Principles of Foundation Engineering” by Braja Das
Check as a laterally loaded pile embedded in soft-very soft clay.

M g =M (moment at ground level)
Qg:=fL(hy-hy) Q¢ =2036" 10° +Ib (tateral force on pile)
B, = 1sooooo-_.‘.5’5 (wood modulus of elasticity)
m
D :=10-in (diameter of pole)

B




4
D . R
Ip=r I, =490.874 «in*  (moment of inertia of pole)
Eg= 250-—122 (Young's modulus for soft-very soft clay)
pg:=035 (Poisson's ratio of the soi)
1
12
EgD Eg Ib
k:=0.65—— 5 k=115304 = (constant for subgrade reaction)
plpl 1-ug in
1
EpTp|*
R := Y R =4.189:ft (characteristic length)

Determine pile deflection at graund level and at the bottom of the pole
Try L:=10f (depth of embedment)

L

max :=§ Z pnax =2387  (maximum ratio of length to characteristic length)

Z

From figure 8.31, the following constants are obtained at 0' depth

A, =16 B, =11
A.Q R® B M_R®
xq = x“g~ X 8 x] =1254+4n  (deflection at ground level)
Eplp Eplp

From figure 8.31, the following constants are obtained at 10" depth
A, :=-05 B, :=-0.9

3 2
AxQgR ByMgR

Xy == =1 X9 =-0.742¢in
PP PP

Determine the deflection at the top of the pole due to soil displacement:

X1-X
1 2 x=4.246in

XZ=X1+(hl—-h2)°




o
% CE
Mg L

Check overall deflection due to pole bending and soil displacement:
b:=75# (center of wind force distance above the ground)

::__;_-[3- (h1-hy)-b]  Ame=168tn (pole bending defl)

Xot =X+ A max Xt =5.926¢in  (total deflection at pole top)

Use 10" diameter poles with 10' embedment depth.

Determine guy wire size and arrangement for the end poles:
Assume that 2 guy wires are used to brace each end pole.

T
:=-2—1 £=15910° *Ib (horizontal longitudinal force per each guy wire)
a :=30-deg (angle between guy wire and longitudinal baffle wall alignment)

0:=45-deg (angle between guy wire and the ground)

f
F:= cos(@) F =2.596+10° *Ib (max. tension in each guy wire)
cos(0)
Fpr= 6% Fyr =4.327 10° *Ib (min. required breaking strength of guy wire)

Use 1/4" diameter, galvanized 6x19 IWRC of improved plow steel which has a nominal
breaking strength of 5,300 Ibs.



B, =57000. [f 1 L E_=449610° bR 2 (concrete modulus of elasticity)
P ¢ in? p

d:=2f (diameter of concrete)
I, nd 1 =0.785-f* (moment of inertia of concrete)

64 p
ny = 4000--“% (From Terzaghi - constant of modulus of horizontal subgrade reaction)

ft
0.2

E p-I P

T=|+ =% T =9.754+ft (characteristic length of soil-pile system)
nh

Determine pile deflection and soil pressure at the location of mamimum movement (1' depth)

From table 8.12, the following constants are obtained at 1' depth

A :=2435  B,:=1623 A, :=-0227 B :=-0.145
A Q. T B M, T
xpe— B X B x| =0.02ft (deflection) .
Epl,  Eplp
A,Q, B_M _
pp= PT E, P ¢ p=-7065ft"  (soil reaction)
T ,

Assuming a conservative coefficient of 1, determine the available passive pressure

D =104
. Ib T .
Ysat = 100-—3 (saturated unit weight of soil)
‘ Ib I
Tw'= 62.5-—E (unit weight of water)
ft
kp =1.0 (passive pressure coefficient)
Pp =D (1 5at- Tw)kpd P, =751 (passive force)

Available passive force is greater than the soil reaction, therefore ok

Determine soil pressure at the bottom of the concrete

T




\

From table 8.12, the following constants are obtained at 5' depth

Ap::-0.822 Bp::-0.436

A-Q, B.M _
pe=—P "8, P 8 pg=-241.539-1b-ft ' (soil reaction)
5= = 5

Assuming a conservative coefficient of 1, determine the available passive pressure

D=5t (depth below ground at mid-point of bottom 1)
_ b _— .
Tsat'= 100-—; (saturated unit weight of soil)
ft
. Ib T
Tw= 62.5-—3 (unit weight of water)
ft
kp =10 (passive pressure coefficient)
Pp :=D-<y sat— 1w)-k p-d Pp =375Ib-f ! (passive force)

Available passive force is greater than the soil reaction, therefore ok

Determine guy wire size and arrangement for the end poles:
Assume that 2 guy wires are used to brace each end pole.

fi=— £=1.59-10° *Ib (horizontal longitudinal force per each guy wire)

a :=30-deg (angle between guy wire and longitudinal baffle wall alignment)

0:=45-deg (angle between guy wire and the ground)

f
F .= 2050 F =2.596:10° *Ib (max. tension in each guy wire)
cos(0)
Fori= EFE Fyr=4327 10% +1b {min. required breaking strength of guy wire)

Use 1/4" diameter, galvanized 6x19 IWRC of improved plow steel which has a nominal
breaking strength of 5,300 Ibs.
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1.

ONONDAGA UDS
SYRACUSE, NEW YORK
ONONDAGA LAKE UDS

APPENDIX C - WEIR DESIGN

Guidelines presented in EM 1110-2-5027 "Confined Disposal of

Dredged Material" was utilized for the attached analysis.

2.

3.

The following data has been used:

a. The ponding area available is 3.52 acres.

b. At least two feet of height will be available at the weir
for ponding depth.

c. The resuspension factor (RF) for ponding depth of 2 feet
and area less than 100 acres is 1.5.

d. The settling curve used for this analysis was derived

from data contained in the results of a column settling
test conducted by "Engineering and Environment, Inc",
October 1995.

e. From information obtained directly from the NYS Thruway
Authority, the dredging plant to be used has a 15 inch
outlet pipe and the work schedule will probably be a
one 8 hour shift per day.

It is recommended that the baffle presently depicted on

the plan remain in place with the opening on the end so that the
length to width ratio can be maximized.

4.

Results:

Ponding depth =2 ft. Effluent=240 mg/l weir length=8ft.
Ponding depth =3 ft. Effluent=195 mg/l weir length=8ft.
Note: A weir length of 8 feet is a minimum length. If the
existing 4ft. x 4ft. box could be rebuilt, this would
also be satisfactory.

The existing outlet works consist of 4-15 inch CMP's.
These pipes remain intact and are large enough to pass the
necessary discharge.
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Onondaga Confined Disposal Area

Operational Manual

The disposal area analysis was performed per Confined Disposal of Dredged Material,

Engineering Manual 1110-2-5027, US Army corps of Engineers, September 1987, using a
minimum ponding depth of 2 feet (recomm

. ended by manual). This depth is the water column
depth in which water discharge over the wei

The table below presents the design water retention rate ('settling times) for various ponding
depths and dredging production rates (length of dredging per day

Settling Times
Production Rate
Ponding 8 hours 7hours . 6 hours 5 hours 4 hours
Depth -
2 feet 11 hours 13 hours 15 hours 18 hours 22 hours
-~ 3 feet 17hours 19 hours 23 hours 27 hours 33.5 hours
\ 4 feet 22 hours 26 hours 30 hours 36 hours 48 hours

Settling tests show a settling time of ap

proximately 24 hours is needed to meet state water quality
standards. For the operating life of th

e disposal area, the ponding depth should be maintained to

operation. The table below
with various production rates,

Production Rate - Hours
“ 8 7.5 7 6.5 6 5.5 S 4.5 4

Weir Board

425 4 375 35 325 3 275 25 225
Depth- Feet

If sufficient settling is achieved at a lower
parameters could be used. If there is insuffic
greater settling rates.

ponding depth and/or a higher production, then these
ient settling, the production rate can be limited to give

Gl EN mN S s =s
E EE EE N = G e e ) ‘;
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APPENDIX D

Water and Sediment
Technical Appendix

Part 1
Onondaga Inlet Sediment Chemistry

Part 2
Settling Sediment Water Chemistry

Part 3
Disposal Area Soil Chemistry



The following data reporting qualifiers are used in the tables.

U-

A-
X-

indicates compound was analyzed for but not detected. The sample
quantitation limit is corrected for dilution and for percent moisture.

indicates an estimated value. This flag is used either when estimating a
concentration for tentatively identified compounds where a 1:1 responsé is
assumed, or when the mass spectral data indicate the presence of a compound
that meets the identification criteria but the result is less than the sample
quantitation limit but greater than zero.

indicates presumptive evidence of a compound. This flag is only used for
tentatively identified compounds, where the identification is based on a mass
spectral library search. It is applied to all TIC results. For generic
characterization of a TIC, such as chlorinated hydrocarbon, the N code is not
used.

This flag is used for a pesticide/Aroclor target analyte when there is greater
than 25 % difference for detected concentrations between the two GC
columns. The lower of the two values is reported, flagged with a *P*.

This flag applies to pesticide results where the identification has been
confirmed by GC/MS.

This flag is used when the analyte is found in the associated blank as well as
the sample. It indicates possible/probable blank contamination and warns the
data user to take appropriate action. This flag must be used for a TIC as well
as for a positively identified target compound.

This flag identifies compounds whose concentrations exceed the calibration
range of the GC/MS instrument for that specific analysis. If one or more
compounds have a response greater than full scale, the sample or extract must
be diluted and re-analyzed according to the specifications in scale should have
the concentration flagged with an “E” on the form for the original analysis
with exceptions noted. If the dilution of the extract causes any compounds
identified in the first analysis to be below the calibration range in the second
analysis, then the results of both analyses shall be reported on separate forms.
The form for the diluted sample have the *“DL" suffix appended to the sample
number.

This flag identifies all compounds identified in an analysis at a secondary
dilution factor. Ifa sample or extract is reanalyzed at a higher dilution factor,
as in the "E" flag above, the *DL* suffix is appended to the sample .number
for the diluted sample, and all concentration values reported are flagged with
the “D" flag.

This flag indicates that a TIC is a suspected aldol-condensation product.

Estimated value only. This flag is used when surrogate and associated spike
recoveries are outside control limits.

This flag indicates that the surrogate % recoveries can not be calculated due
to dilution.
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Onondaga Inlet Sediment Chemistry



ONONDAGA INLET SEDIMENT CHEMISTRY

Ten sediment sampling locations as shown in Figure D-1-1 were sampled by coring to represent
the sediment in the Barge Canal Terminal area, Onondaga Lake Inlet, Syracuse, NY. Originally,
the sediment cores were to be divided into two parts representing the upper portion of the
sediment to be dredged and the lower sediment to be left in place. Because of core recovery
problems and because many sampling sites yielded consistently similar material throughout the
core and failed to yield a distinctive underlying lower sediment unit, only those cores showing a
distinct lower layer were sampled for lower unit chemistry. Due to the homogenous nature of
the upper unit sediments, it was decided that TCLP and elutriate testing would be conducted only
at every other location (Stations #1, 3, 5, 7, & 9). In order to obtain a sufficient volume of
sediment for chemical and physical testing, several adjacent cores were collected from each
location. The sediment cores were vibrated to refusal. Because of sediment loss, sediment
compaction, and sediment recovery problems, refusal was taken as a known location. Sample
locations are given in Figure D-1-1. The core depths are illustrated in Figure D-1-2.

A visual description of the sediments is given in Table D-1-2. Sediment particle size distribution
is presented in Table D-1-3. Other sediment physical parameters are given in Table D-1-4.
Volatile organic compound analyses are presented in Table D-1-5. Semi-volatile organic
compound analyses are given in Table D-1-6. Pesticide and PCB analyses are exhibited in Table
D-1-7, while metals and inorganic parameter testing is displayed in Table D-1-8, and dioxin
analysis is shown in Table D-1-9. Table D-1-10 shows petroleum hydrocarbon analyses.

Onondaga Inlet Inner Harbor sediments are highly polluted and only suitable for disposal in a
secured confined disposal facility or a licensed landfill. The sediments have elevated levels of
heavy metals and PAHs and low levels of PCBs and the chlorinated pesticides DDD, DDE, and
DDT. Very low levels of para-dioxin (2, 3, 7, 8 TCDD) wer measured.

The TCLP results are shown in Tables D-1-11 to D-1-14. TCLP tests were conducted to
ascertain if any of the sediments exhibited the Resource Conservation Recovery Act (RCRA)
toxicity characteristics. The data show very little leaching of toxic constituents under the
stringent acid-leaching conditions of the TCLP leaching procedure and are far below the
regulatory standards. Disposal of sediments is therefore not subject to RCRA regulation.

Elutriate analysis results are presented in Tables D-1-15 and D-1-16. Elutriate analytical
analyses indicate the degree the tested parameters would become desorbed from the sediment
and dissolved into the water. Very low concentrations (ppb) of heavy metals were found in the
water. This shows most of the contaminants are associated with the sediments in the water.

New York State Department of Environment Conservation’s testing results for polychlorinated
dioxin/furan isomers for Stations 5 & 7 are shown on pages D-1-28 through D-1-35. Low levels
of dioxin and furans were detected.
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Figure D-1-2
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Onondaga Inlet Coring
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z Contract
z fiie 1951-1 Hamburg Tumpike Phone: (716) 821-
£ Drilling Buffalo, NY 14218 Fax: ((716)) 83*:3?;:13
Z and
2 Testing P.O. BOX 515 Phone: (717) 354-7389
Z New Holland, PA 17557 Fax: (717) 354-7619
z

Table D-1-2

Laboratory Test Report

PROJECT : ONONDAGA LAKE - BRIDGE CANAL
CLIENT <: ACRES INTERNATIONAL CORP.
DATE : SEPTEMBER 30, 1994 PROJECT NO.: SJB-D394
' REPORT NO.: LTR-1
PAGE 1 OF 4

SAMPLE INFORMATION :

Sample Nos. 94-687 through 94-696 were received from the client
at the SJB Services, Inc. Laboratory during the month of
September 1994. Samples are described as sediment samples from
Lake Onondaga in Syracuse, New York.

Visual Classification of Soil Samples

Laboratory Acres Visual Description
Number Sample Location
i 94-687 #1 Br.-gr., sand & silt,
o trace of clay & gravel.
94-688 #2 Br.-gr., sand, little
gravel, trace of silt &
clay.
94-689 #3 Br.-gr., silt & clay.
94-690 #4 Br.-gr., silt, some
clay, trace sand.
94-691 #5 Br.-gr., silt, some
clay, trace sand.
94-692 #6 Br.-gr., silt, some
clay, trace sand.
94-693 #7 Br.-gr., silt, little
clay, trace sand.
94-694 #8 Br.-gr., silt, some
clay, trace sand.
94-695 #9 Br.-gr., silt, some
. clay, trace sand.
94-696 #10 Br.~-gr., silt, some
sand & gravel, trace
clay.
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Sediment Particle Size Distribution
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P Contract

£ Drillin 1951-1 Hamburg Tumpike Phone: (716) 821-5911
Z g Buffalo, NY 14218 Fax: (716) 821-0163
£ and

; Testing P.O. BOX 515 Phone: (717) 354-7389
Z New Holland, PA 17557 Fax: (717) 354-7619

"z
Table D-1-3

Laboratory Test Report

PROJECT : ONONDAGA LAKE - BRIDGE CANAL

CLIENT

ACRES INTERNATIONAL CORP.
DATE

SEPTEMBER 30, 1994 PROJECT NO.: SJB-D394
REPORT NO.: LTR-1
PAGE 2 OF 4

SAMPLE INFORMATION :

Sample Nos. 94-687 through 94-696 were received from the client
at the SJB Services, Inc. Laboratory during the month of
September 1994. Samples are described as sediment samples from
Lake Onondaga in Syracuse, New York.

ASTM D-422 : Test Method for Particle Size Analysis of Soils

“’»

e . . Sen . ST
; ; i Y

Laboratory Acres PERCENT OF SAMPLE
Number Sample Location GRAVEL SAND SILT CLAY
94-687 #1 0.8 46.2 43.3 9.7
94-688 #2 _ 12.6 76.8 6.6 4.0
94-689 #3 0.0 0.8 55.9 43.3
94-690 #4 0.0 1.2 63.9. 34.9
94-691 #5 0.0 6.9 66.3 26.8
94-692 #6 0.0 1.9 66.3 31.8
94-693 #7 | 0.0 5.6 76.2 18.2
94-694 #8 0.0 6.8 61.9 31.3
94-695 #9 0.0 2.2 77.3 20.5
"94-696 #10 17.5 22.6 56.3 3.6

netional D-1-8
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Other Physical Parameters
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Contract

Drillin 1851-1 Hamburg Tumpike
9 Buffalo, NY 14218

and

Phone: (716) 821-5911
Fax: (716) 821-0163

Testing P.O. BOX 515
New Holland, PA 17557

Phone: (717) 354-7389
Fax: (717) 354-7619
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Table D-1-4

Laboratory Test Report

PROJECT : ONONDAGA LAKE - BRIDGE CANAL

CLIENT : ACRES INTERNATIONAL CORP.

DATE

SEPTEMBER 30, 1994 PROJECT NO.: SJB-D394
' REPORT NO.: LTR-1
PAGE 3 OF 4

ASTM D4318 : Test method for liquid Limit, Plastic Limit, and
Plasticity Index of Soils

Laboratory Acres LIQUID PLASTIC PLASTICITY
Number Sample Location LIMIT LIMIT INDEX
94-687 #1 NOT PLASTIC
94-688 #2 NOT PLASTIC
94-689 #3 35 28 , 7
94-690 #4 49 31 13
94-691 #5 47 32 15
94-692 #6 46 28 13
94-693 #7 47 31 16
94-694 #8 45 28 17
94-695 #9 : 47 31 16
94-696 #10 NOT PLASTIC

”m D-1-10
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PROJECT

CLIENT

DATE

Contract
Drilling
and
Testing

1951-1 Hamburg Tumpike
Buffalo, NY 14218

Phone: (716) 821-5911
Fax:

(716) 821-0163

P.O. BOX 515
New Holland, PA 17557

Table D-1-4

Laboratory Test Report

ONONDAGA LAKE - BRIDGE CANAL

ACRES INTERNATIONAL CORP.

SEPTEMBER 30, 1994

REPORT NO.:
PAGE 4 OF 4

Phone:
Fax:

PROJECT NO.: SJB-D394
LTR-1

(717) 354-77

(717) 354-

ASTM D854

Laboratory
Number

94-687
94-688
94-689
94-690
94-691
94-692
94-693
94-694
94-695

94-696

: Test Method for Specific Gravity of Soils

Acres

Sample Location

#1
#2
#3
#4
#5
#6
#7
#8
#9

#10

SPECIFIC GRAVITY AT 20°C

—c

SJB Services, Inc.

" Hwa (.

et Q. Ao

Paul C. Gregortzy.

Laboratory

Manager

“QUALITY & SERVICE THE WAY IT USED TO BE”

Ray J. Kron

Testing Services Manager
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL
CONSERVATION

Analysis of Sample Site 5 & 7

for

PCBs
& .
Polychlorinated Dioxins/Furans Isomer
Specific Analysis
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- Quanterra

l Environmental
Services
PCBs in Soil
' TN Method 8080
. Client Name: New York State DEC
J Ciient 0 SEDos 01895 SSsURR
Lab ID: 079861-0004-SA .
Matrix: SOIL Sampled: 18 AUG 94 Received: 19 JAN 95
' Authorized: 19 JAN 95 Prepared: 09 FEB 95 Analyzed: 14 FEB 95
Wet wt. ReEorting
Parameter Result Units imit
' Aroclor 1016 ND ug/kg 330 R
Aroclor 1221 ND ug/kg 50
Aroclor 1232 ND ug/kg 330 R
' Aroclor 1242 62 ug/kg 50 -
Aroclor 1248 ND ug/kg 330 R
Aroclor 1254 62 ug/kg 50
' Aroclor 1260 ND ug/kg 50
Surrogate Recovery
' Decachlorobiphenyl 13.1 % &
l Note R : Raised reporting limit(s) due to high analyte level(s).
l Note & : Surrogate recovery is outside of control limits.
ND = Not detected
NA = Not applicable
'“ Reported By: Mark Gimpel Approved By: Eric Bayless
O The cover letter is an integral part of this report. o
l\w’ Rev 230787 A 0013
l D-1-28




Environmental

PCBs in Soil
, ' Method 8080 o l
Client Name: New York State DEC ,
Client ID: SED94 01895 SS7UPR :
Lab ID: 079861-0005-SA |
Matrix: SOIL Sampled: 18 AUG 94 Received: 19 JAN 95
Authorized: 19 JAN 95 Prepared: 09 FEB 95 Analyzed: 14 FEB 95 =
Wet wt. Retorting '
Parameter Result Units imit
Aroclor 1016 ND ug/kg 330 R .
Aroclor 1221 ND ug/kg 50
Aroclor 1232 ND ug/kg 330
Aroclor 1242 85 ug/kg 50 _
Aroclor 1248 ND ug/kg 330 R I
Aroclor 1254 91 ug/kg 50
Aroclor 1260 ND ug/kg 50
Surrogate ' Recovery l
Decachlorobiphenyl 11.0 % & l
e l
Note R : Raised reporting limit(s) due to high analyte level(s). '
Note & : Surrogate recovery is outside of control Timits.
ND = Not detected l
NA = Not applicable
Reported By: Mark Gimpel Approved By: Eric Bayless | .
The cover letter is an integral part of this report. Oﬁn 4
Rev 230787 - o
D-1-29 I
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.' Envi‘mnmental
GENERAL INORGANICS Services
' (Soil/Solid)
7™ Client Name: New York State DEC
. Client ID: SED94 01895 SS5UPR
Lab ID: 079861-0004-SA o
Matrix: SOIL Sampled: 18 AUG_94 Received: 19 JAN 95
Authorized: 19 JAN 95 Prepared: See Below Analyzed: See Below .
' : Retorting Analytical Prepared Analyzed
Parameter Result Units imit Method Date Date
. Organic Carbon, : . :
S ]_gotal - 22600 mg/kg 100 9060 Modified 01 FEB 95 06 FEB 95
olids,
. Total Volatile 82.8 mg/kg 1.0 160.4 NA 07 FEB 95
I ND = Not detected \’
NA = Not applicable
' Reported By: Don Fredrickson Approved By: Jennifer Kimzey '
e The cover letter is an integral part of this report. i
Rev 230787 0022
l D-1-30
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- Environmental -
GENERAL INORGANICS Services
(Soil/Solid)
Client Name: New York State DEC o
Client ID: SED94 01895 SS7UPR
Lab ID: 079861-0005-SA
Matrix: SOIL Sampled: 18 AUG 94 Received: 19 JAN 95
Authorized: 19 JAN 95 Prepared: See Below Analyzed: See Below
ReEorting Analytical Prepared Analyzed
Parameter Result Units imit Method Date Date
Organic Carbon,
S 1_5otal 30600 mg/kg 100 9060 Modified 01 FEB 95 06 FEB 95
olids, . -
Total Volatile 84.2 ~mg/kg 1.0 160.4 NA 07 FEB 95
ND = Not detected
NA = Not applicable
Reported By: Don Fredrickson Approved By: Jennifer Kimzey
The cover letter is an integral part of this report. . )
Rev 230787 h e
0023 .
D-1-31
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Y uanterra
) Environmental
POLYCHLORINATED DIOXINS/FURANS Services
ISOMER SPECIFIC ANALYSIS :
Method 1613A

Client Name: New York State DEC
Client ID: SED94 01895 SSS5UPR

Lab ID: 079861-0004-SA
Matrix: SOIL Sampled: 18 AUG 94 Received: 19 JAN 95
Authorized: 19 JAN 95 Prepared 20 JAN 95 Analyzed: 24 JAN 95
Sample Amount 5.0 G
Column Type DB-5
Detection Data
Parameter Result Units Limit Qualifiers
Furans .
TCDFs (total) . 31 pa/g -- g
2,3,7, é TCDF 3.5 pg/g -- g
PeCDFs (total , ND Pg/g 23
1,2,3,7,8-PeCDF ND .p9/g 7.6
2,3,4,7,8-PeCDF ND pa/g 2.2
HXCDFs (total) ND pg/g 47
1,2,3,4,7,8-HXCDF ND pa/g 7.7
1,2,3,6,7,8-HxCDF ND pg/g 2.5
2,3,4,6,7,8 -HxCDF - ND Pg/9g 6.0
1,2,3,7,8,9-HxCDF - ND pa/g 2.3
HpCDFs (total) 210 pa/g -
1,2,3,4,6,7,8-HpCDF 82 pg/g -- e
1,2,3,4,7,8,9-HpCDF ND pa/g 3.8
OCDF . 150 Pg/g --
Dioxins
TCDDs (total) ND pg/g 5.4
2,3,7, é TCDD ' ND pg/qg - 1.3
PeCDDs (tota]% ' ND pa/g 11
1,2,3,7,8-PeCDD ND pa/g 4.1
HXCODs (total) 83 Pa/g --
1,2,3,4,7,8-HxCDD ND pa/g 2.0
1, 2 3 6 7 8-HxCDD ND pg/g 22
1,2 3,7 8 9-HxCDD ND pg/g 12
HpCDDs (total) . 610 pa/g --
1,2,3,4,6,7,8-HpCDD 300 pa/g --
otod 2800 pg/g --
continued on following page

ND = Not detected ( 9 page)
NA = Not applicable
Reported By: Carol Haines _ Approved By: Mark Bechthold

The cover letter is an integral part of this report. 0035

Rev 230787 .
D-1-32
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New York", P10880.02, Volumes I & II, Acres International, Amherst, New York, January 1995

PCB, Dioxin, & Furan Analysis (NYSDEC) - laboratory report, Quanterra Environmental
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Engineering & Environment, Inc., Virginia Beach, Virginia, October 1995

1995 Sampling of the Inner harbor/Onondaga Inlet Dredged Material Disposal Area Soils,
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Client Name:

- qwuanerra

" Environmental
POLYCHLORINATED DIOXINS/FURANS Services
ISOMER SPECIFIC ANALYSIS (CONT.)

Method 1613A
New York State DEC

Client ID: SED94 01895 SSSUPR

Lab ID: . 079861-0004-SA )
Matrix: SOIL Sampled: 18 AUG 94 Received: 19 JAN 95
Authorized: 19 JAN 95 Prepared: 20 JAN 95 Analyzed: 24 JAN 95
Sample Amount 5.0 G

Column Type DB-5

% Recovery

13c-2,3,7,8-TCDF 101 g
13¢-1,2,3,7,8-PeCDF 103

13¢-2,3,4,7,8-PeCDF 105

13C-1,2,3,4,7,8-HxCDF 105

13C-1,2,3,6,7,8-HxCDF 97

13¢-2,3,4,6,7,8-HxCDF 92

13¢-1,2,3,7,8,9-HxCDF 96

13C-1,2,3,4,6,7,8-HpCDF 96

13¢-1,2,3,4,7,8,9-HpCDF 96

13¢-2,3,7,8-TCDD 86

37¢1-2,3,7,8-TCDD 92

13c-1,2,3,7,8-PeCDD . 110

13c-1,2,3,4,7,8-HxCDD 102

13¢-1,2,3,6,7,8-HxCDD 107

13¢c-1,2,3,4,6,7,8-HpCDD 104

13C-0CDD 104

Note g : 2,3,7,8-TCDF results have been confirmed on a DB-225 column.

Note @ : Result is an estimated value that is below the lower

calibration 1imit but above the target detection limit.

ND = Not detected
NA = Not applicable

Reported By:

The cover letter is an integ;g} part of this report.

Mark Bechthold

Carol Haines Approved By:

Rev 23

D-1-33
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Quanterra

Environmental
POLYCHLORINATED DIOXINS/FURANS Services l
ISOMER SPECIFIC ANALYSIS
Method 1613A '
Client Name: New York State DEC
Client ID: SED94 01895 SS7UPR _
Lab ID: 079861-0005-SA
Matrix: SOIL Sampled: 18 AUG 94 Received: 19 JAN 95
Authorized: 19 JAN 95 Prepared: 20 JAN 95 Analyzed: 24 JAN 95
Sample Amount "~ 5.0 G '
Column Type DB-5
Detection Data
Parameter Result Units Limit Qualifiers '
Furans
TCDFs (total) ND P9/g 4.5
2,3,7, é TCDF ND P9/g 2.6 g l
PeCDFs (tota]& ND pa/g 17 ,
1,2,3,7,8-PeCOF ND P9/9 2.7
2, 3 4 7,8-PeCDF ND pa/g 1.7
HxCOFs (total) ND P9/g 32
1,2,3,4,7,8-HxCDF ND p9/g 6.0
1,2,3.6,7,8-HxCDF A ND pa/g 2.9 l
2,3,4,6,7,8-HxCDF ND Pa/g 5.2
1’293’7,8,9'HXCDF ND pg/g 0-91
HpCDFs (total) . 170 pg/g a
1,2,3,4,6,7,8-HpCDF - 60 pa/g -- l
1,2,3,4,7,8,9-HpCDF . ND pa/g 4.5
OCDF . 180 Pg/g -
Dioxins l
TCDDs total) ND Pa9/g 3.0 :
é TCOD ND pe/g 1.3 l
PeCDDs (total 2) ND pg/g 5.0
1,2,3,7,8-PeCDD ND pg9/g 3.4
HXCDDs (tota‘l) 72 pa/g -
1,2,3,4,7,8-HxCDD ND Pa/g 2.5 : l
1 2,3,6,7 »8-HxCDD ND pg/g - 22
1,2,3,7,8,9-HxCDD ND Pa/g 13
H CDDs (tota]) . 520 Pa/g -- ,
1, 2 3,4,6,7,8-HpCDD 280 pa/g .- I
olol 2500 pa/g -~
continued on following page
ND = Not detected ( 9 page) .
NA = Not applicable
Reported By: Andre Algazi Approved By: Mark Bechthold l
The cover letter is an integral part of this report. 003" -
Rev 230787 \\“l
D-1-34 '
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Client Name:
Client ID:
Lab ID:
Matrix:
Authorized:

Sample Amount

Column Type

Note g :
Note @ :

wualllcl K-}
Environmental
Services
POLYCHLORINATED DIOXINS/FURANS
ISOMER SPECIFIC ANALYSIS (CONT.)
Method 1613A

New York State DEC
SED94 01895 SS7UPR
079861-0005-SA

SOIL Sampled: 18 AUG 94 Received: 19 JAN 95
19 JAN 95 Prepared: 20 JAN 95 Analyzed: 24 JAN 95
5.0 G
DB-5
% Recovery
-TCDF 99
-PeCDF 91
-PeCDF 92
»8-HxCDF g1
»8-HxCDF 87
+8-HxCDF 82
» 9-HxCDF 88
»1,8-HpCDF 85
»8,9-HpCDF 88
CDD 80
TCDD 87
-PeCDD 97
»8-HxCDD 89
»8-HxCDD 94
»7,8-HpCDD gg

2,3,7,8-TCDF results have been confirmed on a 087225 column.

Result is an estimated value that is below the lower

calibration 1imit but above the target detection 1imit.

ND = Not detected
NA = Not applicable

Reported By:

The cover letter is an integral part of this report.

Andre Algazi Apprerd By: Mark Bechthold

Rev 230787

D-1-35
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Part 2

Settling Sediment Water Chemistry



)

SETTLING SEDIMENT WATER CHEMISTRY

Onondaga Lake Inlet sediment was obtained from the locations shown in Figure D-2-1 for
physical parameter measurements and column settling tests. The overlying supernatant was
analyzed for suspended solids, PAHs, ammonia, and metals concentrations. A schematic of the
settling column is shown in Figure D-2-2. Table D-2-1 presents the sampling times and
parameters. The analytical methods for analyses are indicated in Table D-2-2. An in-situ core
was obtained for testing and labeled in two parts Core #1 & Core #2. A ponar dredge sample
was obtained and labeled Sample #1.

The physical testing on the core and ponar dredge sample are provided in Table D-2-3.

The settling interface times and supernatant suspended solids concentrations are exhibited in
Table D-2-4. The corresponding chemistry is given in Table D-2-5.

For most of the operating life of the disposal area, a ponding depth of at least 3-feet and a water
retention time of at least 24 hours is expected. At the very end of the disposal area use at full
capacity, a 12 to 15-hour retention rate can be expected for a 2-foot ponding depth and
approximately 22-hour retention for a 3-foot depth. Suspended solids discharge varied from 200
to 160 mg/1 for the two scenarios. Expected fotal suspended solids concentrations were 5

comparable with those calculated with the retention rates. Arsenic, cadimum, chromium, and

mercury values were well below New York water quality standards for Class C water aquatic
life. Analyses of the data for lead and DDT indicate expected levels to be below.or close to the
standards (Class C - aquatic) for the water that is withdrawn from the disposal area ponding
water and discharged over the weir. At the end of the disposal area use, the production rate can
be decreased to give a longer settling time, if deemed necessary.

D-2-1
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DACW49-95-D-0002; Delivery Order No.:

Project Report: Onondaga Lake Inlet Sediment Settling Tests
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ENGINEERING AND ENVIRONMENT, Inc.
Contract No.: DACW49-95-D-0002; Delivery Order No.: 0005
Project Report: Onondaga Lake Inlet Sediment Setiling Tests

Figure D-2-2
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Table D-2-1

COLUMN SETTLING TEST - ONONDAGA INLET

MEASURING TIMES

Surface Group 1 Group 2
Water Settling S8S/Turb Chemistry Chemistry
Time Height Interface Sampling1 Sampling3 Sampling4
0 hr x x x2
0.5 hr x x
1l hr x x x
5 hr x x
2 hr x x x
3 x x
4 x x x
6 x x X
8 x x
10 x x
12 x x x x x
18 x x
1 day x x b ¢ x X
2 x x x x
4 X x x x
6 x x x x
8 x . 4 x
10 x x x
12 x x x
14 x x x
20 x b 4

Sample only the top 4 even foot ports below the initial water
surface.

Sample only the even foot ports above the settling interface.
Parameters include total solids and turbidity.

Before time zero, measure only total solids concentration at all
even foot ports.

Sample only above the settling interface.

Sample the 2 ports closest to the 2-foot level below the water
surface.

Parameters include Hg, Pb, and ammonia.

If the settling interface is not below the 2-foot level, sample
at the next time indicated and shift sampling time down by one
time increment.

Sample the closest port to the 2-foot level below the water
surface but above the settling interface.

Parameters include volatile organics and PAHs.

If the settling interface is not below the 2-foot level, sample
at the next time indicated and shift sampling time down by one
time increment.

D-2-4



ENGINEERING AND ENVIRONMENT, INC. I
Contract No.: DACW49-95-D-0002; Delivery Order No.: 0005 )
Project Report: Onondaga Lake Inlet Sediment Settling Tests '
Table D-2-2 . |
ANALYTICAL METHODS ) I
Analysis Method Reference
Settling Column Test USAEC EM 1110-2-5027 l
Permeability ASTM D-2434-68 '
Moisture Content ASTM D-2216-80 - I
Bulk Specific Gravity ASTM D-1188-88
|
| Bulk Density Dry sediment weight was l
divided by the volume of
sediment and water. l
1 Trace Metals - EPA 600/4-79-020
Cd Method 213.2 l
Pb Method 239.2
Hg Method 245.1 e
Volatile Organic Compounds 40CFR, Part 136 e
Polynuclear Aromatic Hydrocarbons 40CFR, Part 136, Method 625 l
General Chemistry EPA 600/4-79-020
Ammonia-NH3 Method 350.1 l
B
D-2-5 l




ENGINEERING AND ENVIRONMENT, INC.
Contract No.: DACW49-95-D-0002; Delivery Order No.: 0005
Project Report: Onondaga Lake Inlet Sediment Settling Tests

Table D-2-3 PHYSICAL TEST RESULTS

™ Core #1
Core #1 - —
Jar#2 - 63.8 - 372

1.18 -

- = Not applicable
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ENGINEERING AND ENVIRONMENT, INC.
Contract No.: DACW49-95-D-0002; Delivery Order No.: 0005
Project Report: Onondaga Lake Inlet Sediment Settling Tests

Table D-2-4 COLUMN SETTLING TEST

Sample = Onondaga Inner Harbor

Column Dimensions: total height = 79.8 in. (203.7 cm)
diameter = 8 in. (20.3 cm)
port #1 = 78 in. (198.12 cm) above base
port #13 = 6 in. (15.24 cm) above base

0 0 21.04 99.25

0 4 72.6 0 21.47 100.04 -
0 6 72.6 0 23.05 102.32 -
0 8 72.6 0 21.68 101.37 -
0 10 72.6 0 26.95 108.77 -
0 12 72.6 0 21.00 101.80 -~

X 2 . . . . -
1 2 72.3 5.2 0.04 0.18 145
1.5 - 72.1 7.6 - -~ -
2 2 72.1 9.7 0.03 0.14 78
3 - 71.7 14.1 - - -
4 4 71.7 17.8 0.39 1.55 79
6 4 714 25.0 0.01 0.04 43
6 71.4 25.0 0.57 2.40 1344
8 - 70.7 31.1 - - -
10 - 70.7 37.6 - - -
12 - 4 70.7 40.8 0.04 0.19 101
6 70.7 40.8 0.04 0.19 92
8 70.7 40.8 0.58 2.74 1068
24 4 69 43.2 0.02 0.09 34
6 69 43.2 0.03 0.12 35
8 69 43.2 0.01 0.04 30
48 6 67 43.3 - - -
7 67 43.3 — - -
96 4 66 44.1 0.01 0.04 20
6 66 44.1 0.01 0.04 21
8 66 441 0.01 0.04 20
10 66 441 0.01 0.04 21
144 4 64.1 46.0 0.08 0.02 14
6 64.1 46.0 0.06 0.24 16
8 64.1 46.0 0.04 0.15 17
10 64.1 46.0 0.03 0.12 18
192 4 61.4 44.8 0.01 0.05 13
6 61.4 44.8 0.01 0.01 12
8 61.4 44.8 0.01 0.01 13
10 61.4 44.8 0.02 0.07 15
240 4 60.8 446 0.01 0.01 9
6 60.8 44.6 -0.03 0.12 10
8 60.8 44.6 0.01 0.01 10
10 60.8 44.6 0.01 0.01 10
288 6 60.3 44.7 0.01 0.04 8
8 60.3 44.7 0.01 0.04 8
10 60.3 447 0.06 0.22 8
336 6 58.3 43.2 0.04 0.15 7
8 58.3 43.2 0.04 0.16 7
10 58.3 43.2 0.04 0.15 7
480 - 57.6 42.9 - - -
— = Not applicable
D-2-7
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ENGINEERING AND ENVIRONMENT, INC.
Contract No.: DACW49-95-D-0002; Delivery Order No.:
Project Report: Onondaga Lake Inlet Sediment Settling Tests

0005

Table D-2-§ SETTLING WATER CHEMISTRY

l 12 24 48 96 144
5 6 5 6 6 7 6 7 6 7
admium (ug/L) 0.50(U) [ 0.50(U) | 0.50(U) [ 0.50(U) | 0.50(U) | 0.50(U) | 0.50(U) | 0.50(V) | 0.50(U) | 0.50(U)
Lead (ug/L) 3.0(U) 3.1 3.0(V) 7.2 3.0(U) | 3.0(U) 3.0U) { 3.00U) | 3.0) | 3.0L)
l Mercury (ug/l) 1.0(U) 1.0(U) | 0.50(U) { 1.0(L) 1.0(U) | 1.0(U) | 0.50(U) | 0.50(U) | 0.50(U) | 0.50(V)
monia, as N (mg/L) 14 15 15 17 22 14 24 27 25 27
~ 10(U) - 10(U) ~ 10(U) - - - -
l = o) | = [ 00) | = [ W) | = - = -
-~ 10(U) - 10(U) -~ 10(V) - - - -
- 10(U) - 10(U) - 10(U) - - - ~
1 1-Dichloroethene - 5(U) - 5(U) - 5(U) — - - -
l arbon Disulfide = 5(0) o 2.8(J) - 2.3(U) - = - -
- 48 - 73 - 66 - - - -
) iMethylene Chloride - 7.9(B) - 13(B) - 29(B) - - - -
fitrans-1, 2-Dichloroethene - 5(U) - 5(U) - 5(U) - -~ — -
' g1, 1Dichloroethane - 5(U) - 5(U) - 5(U) - - - -
ficis-1, 2-Dichioroethene - 5(U) - 5(U) - 5(U) - - - -
: g - 3.1(J) - 3.6(J) - 3.3(J) - — - -
! fi1, 2-Dichloroethane - 5(U) - 5(U) - 5(U) - - - -
! ‘ - 6.1(J) - 220 - 200 - - - -
l : 1 1, 1-Trichloroethane - 5(U) - 5(U) _ 5(U) - - - -
k arbon Tetrachloride = 5(U) = 5(0) - 5(0) = - - -
' — 5(U) — 5(U - 5(U) -~ - - -
: : richloroethene - 5(U - 5(U - 5(U) - - - -
" ; J1, 2-Dichloropropane — 5(U - 5(U) - 5(U) - - - -
: EBromodichloromethane - 5(U - 5(U) - 5(U - - - -
. itrans-1, 3-Dichloropropene - 5(U) - 5(U) - 5(U - - - -
icis-1, 3-Dichloropropene - 5(U — 5(U) - 5(V) - - - -
' - i1, 1, 2-Trichloroethane - 5(U - 5(U) - 5(U) - - - -
s Dibromochloromethane - 5(U - 5(U) - 5(U) — - - -
. - 5(U — 5(U) = 5(0) = = = =
4-Methyl-2-Pentanone - 10(U) - 10(U) - 10(U) - - - -
l [Toluene = 5(U) - 5(U) = 5(U) = = = =
: fTetrachloroethene -~ 5(U) - 5(U) - 5(U) - - - -
i - 10(V) - 10(V) - 10(V) - - - -
hlorobenzene - 5(U) -~ 5(U) - 5(U) - - - -
: - 5(U) - 5(U) - 5(U) - - - -
' ‘ eta+para-xylenes - 5(U) - 5(U) - 5(U) - - - -
. ; - 5(U) - 5(U) - 5(U) - - - -
-~ 5(U) - 5(U) - 5(U) -~ - - -
l L , 1, 2, 2-Tetrachloroethane - 5(U) — 5(U) - 5(U) - — - -
: - 5.3(U) - 5.3(U) - 5.3(V) - - - -
; cenaphthylene = 12(U) = 12(0) = 12(U) = = — -
cenaphthene - 6.3(U) - 6.3(U) — 6.3(U) - - - -
l - 6.3(U) - 6.3(U) - 6.3(U) - - - -
; - 18(V) -~ 18(U) - 18(U) ~ — - -
: - 6.3(U) - 6.3(U) -~ 6.3(U - - - -
5 -~ 7.3(U) - 7.3(U) - 7.3(U - - - -
l : - 6.3(U) — 6.3(U) - 6.3(V) - -~ - -
Benzo[a]anthracene - 26(U) = 26(V) — 26(U) - - - -
"1 -~ 8.3(U) - 8.3(U) - 8.3(U) - - - -
S fiuoranthene — 16(U) - 16(U) - 16(U) — - - -
' P fluoranthene - 8.3(U) - 8.3(U) - 8.3(U) - - - -
ajpyrene - 8.3(U) — 8.3(V) - 8.3(U) - - - -
v [1, 2, 3-cd]pyrene - 12(U) - 12(U) - 12(U) - - - -
: ) a, h]anthracene - 8.3(U) ~— 8.3(U) - 8.3(V) - - - -
l fiBenzolg, h, ilperylene — 14(U) - 14(U) - 14(U) - - = =
_ 1= Undetected
¢ .= Below method detection limit
lu= Compound also detected in method blank
-- = Not applicable
I D-2-8
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SETTLING SEDIMENT WATER CHEMISTRY

A second column settling test was performed in March 1997. Sediment was obtained from the
location shown in Figure D-2-1. The overlying supernatant was analyzed for suspended solids,
disolved solids, turbidity, pesticides, and the metals As, Cd, Cr, Hg, and PB. A schematic of the
settling column is shown in Figure D-2-2. Table D-2-6 presents the sampling times and
parameters. The analytical methods for analyses are indicated in Table D-2-7.

The settling interface times and supernatant suspended solids concentrations are exhibited in
Tables D-2-8 and D-2-9. The corresponding chemistry is given in Tables D-2-10 and D-2-11.

D-2-9
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Part 3

Disposal Area Soil Chemistry



Disposal Area Chemistry

The three areas picked as possible disposal sites for the Onondaga Inlet dredged sediments are
shown in Figure D-3-1. Trenches approximately S to 7 feet deep were dug at each site for
obtaining soil samples. Five trenches were dug at each of the sites UDS 5-19 and UDS 5-20
(Figures D-3-2 and D-3-3) and three trenches at site UDS 5-20A (Figure D-3-4). Samples for
particle size analyses and permeability testing were taken from material removed from the
trenches. Samples for chemistry testing were removed from the side of each trench at the
bottom. Analyses consisted of testing for particle size, permeability, metals, volatile organics,
semi-volatile organics, PAHs, pesticides, PCBs, cyanide, sulfur, sulfate, total organic carbon,
ammonia, volatile solids, and chemical oxygen demand, Composited trench samples were used
for some of the dioxin/furan testing. The testing methods are presented in Table D-3-1.

Table D-3-2 exhibits the particle size and permeability.
Table D-3-3 shows the soil furan and dioxin chemistry.

The volatile organic parameters at the three sites are shown in Tables D-3-4 through D-3-6 while
Tables D-3-7 and D-3-8 provide indications of the tentatively identified organics not on the list
given in the previous tables.

Tables D-3-9 through D-3-15 present the semi-volatile organics measured and the tentatively
identified semi-volatiles on Tables D-3-9 and D-3-10.

Pesticide and PCB concentrations are provided in Tables D-3-15 through D-3-17.

Metals are shown in Tables D-3-18 and D-3-19 while other measured inorganic parameters are
indicated in Table D-3-20.

Site UDS 5-19 (Figure D-3-1) is proposed for disposal of sediments to be dredged from the Inner
Harbor area. The site contains elevated levels of cadmium, chromium, copper, lead, zinc,

xylene, tri-methyl benzene, phthalates, and an array of PAHs. Low levels of PCBs (~0.5 to 5
ppm) were found at tenches 1, 2, 4, and 5. The chlorinated pesticides endosulfan, methoxychlor,
DDE, DDD, toxaphene, and endrin ketone were found at various tenches. The data show that
the dredge material proposed for disposal has similar concentrations as the dredge material
already at the site. It is concluded that the material proposed for disposal at UDS 5-19 is
compatible both physically and chemically with dredge material already in place.

D-3-1
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ENGINEERING AND ENVIRONMENT, INC.

Contract No.: DACW49-95-D-0002; Delivery Order No.: 0006

Project Report: 1995 Sampling of the Inner Harbor/Onondaga Inlet Dredged Material Disposal Area Soils

Table D-3-1
alysi ‘

Particle Size
Permeability
TAL Metals
Volatile Organic Compounds
Semivolatile Organic Compounds
General Chemistry
Pesticides/PCBs

Polychlorinated Dioxins/Furans

ANALYTICAL METHODS
Method Reference
ASTM D-422-63
ASTM D-2434-68
EPA SW846
40CFR, Part 136
40CFR, Part 136
EPA 600/4-79-020
EPA SW846
Method 1613A (modified New

York State Department of
Health Method June 1992)
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Table D-3-2  Particle Size and Permeability e

Particle Size**

UDS5-13, TRENCH 1 |

UDS5-19, TRENCH 3°
UDS5-19, TRENCH 4 0.00 80.41 19.59
UDS5-19, TRENCH 5 0.00 65.67 34.33
UDS5-20, TRENCH 1 0.00 67.66 32.34
UDS5-20, TRENCH 2 0.00 78.23 21.77
UDS5-20, TRENCH 3 0.00 45.78 54.22
UDS5-20, TRENCH 4 0.00 68.67 3113
[UDS5-20, TRENCH 5 0.98 59.56 39.46
UDS5-20A, TRENCH 1 87.10 10.22 2.68
tuoss-zoA, TRENCH 2 8.38 58.18 33.44
UDS5-20A, TRENCH 3 0.84 59.51 39.65

* Sample lost due to breakage of graduated cylinder

** Please note: Some of the samples for particle size determinations were inadvertently
mislabled in the laboratory as described below.
The samples are presented correctly in the summary table above, however,
the samples remain mislabelled in the laboratory reports.

5-19, TRENCH 1 UDS5-20B, TRENCH 1

UDS5-19, TRENCH 2 UDS5-20C, TRENCH 2
H}UDSS-ZO, TRENCH 1 UDS5-20C, TRENCH 1
UDS5-20, TRENCH 2 UDS5-20B, TRENCH 2

Permeability

Bt s,

UDS5-19 TRENCH 4
UDS5-20 TRENGH 7
UDS5-20A, TRENCH 3

39.7 520 33 245

42.2 1305 15.1 38.7
A (cross sectional area) = 8.55 sq. cm
k = QL/ATh
\\»»“
D-3-7
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Table D-3-3 Furans and Dioxins
ISR
() ¢ C
Furans
TCDFs (total) ND 140 ND ND
2.3, 7, 8-TCDF ND 12 ND ND
[PeCDFs (total) ND 180 ND ND
1,2, 3, 7, 8PeCDF ND ND ND ND
2, 3,4, 7, 8-PeCDE ND ND ND ND
[HxCDFs (total) ND 290 ND ND
1,2, 3, 4, 7, 8-HXCDF ND ND ND ND
1,2, 3,6, 7, 8-HXCDF ND ND ND ND
2.3, 4,6, 7, 8-HXCDF ND ND ND ND
1,2, 3, 7, 8, 9-HXCDF ND ND ND ND
[RpCDFs (total) ND 690 ND ND
1,2, 3, 4, 6, 7, 8-HpCDF ND 260 ND ND
1,2, 3,4, 7, 8, 9-HpCDF ND ND ND ND
CDF ND 310 ND ND
IDioxins
TCDDs (total) ND 29 ND ND
2.3, 7, 8-1CDD ND 5.6 ND ND
[PeCDDs (total) ND 61 ND ND
“1 2, 3, 7, 8-PeCDD ND ND ND ND
HxCDDs (total) ND 1000 ND ND
1,2, 3, 4, 7, 8-HxCDD ND ND ND ND
1,2, 3, 6, 7, 8-HXCDD ND 130 ND ND
1,2, 3,7, 8, 9-HxCDD ND 78 ND ND
IApCDDs (total) ND 2600 ND ND
[M,2,3,4,6,7, 8-HpCDD ND 1200 ND ND
IOCDD 20 12000 6.0 ND

ND = Not Detected

D-3-8




Table D-3-4 USD 5-19 Volatile Organics

14 13 (U) (V) (V) U]
hioromethane 14 (U 13 (U U U U
romomethane 14 (U) 13 (U U U U]
Vinyl Chloride 14 (U 13 (U 14 (U 76 (U 31 (U
[Chioroethane 14 (U) 13 (U 14 (U 76 (U 31 (U]
[Trichiorofiuoromethane 7)) 6(U) 14 (U) 38 (V) 15 (U]
[Methylene Chioride 10 (B) 16 (B 7(B 35 (JB) 25(B
1, 1-Dichloroethene 7 6 (U] 7 38 (U 15 (U]
1, 1-Dichloroethane 7{U 6 (U] 7 (U 38 (U, 15 (U
[2,2-Dichloropropane 7{ 6 (U 7({U 38 (U] 15 (U
trans-1,2-Dichloroethene 77U 6 (U 7 (U 38 (U 15 (U]
jcis-1,2-Dichlorethene 7 6 (U] 7 (U] 38 (U] 15 (U
IChloroform 7(U 8 (U] 7 (U) 38 (U) 15 (U]
1,2-Dichloroethane 7 6 (U 7 (V) 38 (U) 15 (U)
1,1-Dichloropropene 7(U) 6 (U 7(U) 38 (U 15 (U]
jDibromomethane 7 (U 6 (U 77U 38 (U 15 (U]
Bromochloromethane 7 6 (U 7, 38 (U] 15U
1, 1, 1-Trichloroethane 7(U 6 (U) 7 (U] 38 (U) 15 (U
ICarbon Tetrachloride 7 6 (U 7 (U) 38 (U 15U
1,2-Dibromoethane 7 (U 6 (U 7U) 38 (U 15 (U
|Bromodichioromethane 7(U 6(U 7(0 38 (U 15 (U
1, 2-Dichloropropane 7 (U 6 (U 7 38 (U 15 (U
1,3 -Dichloropropane 7 6 (U 7(U) 38 (U) 15
richloroethene 7V 6 (U 7 {U; 38 (V) 15 (U
Dibromochioromethane 7(U 6 (U 7 38 (U 15 (U]
1, 1, 2-Trichloroethane 7 (U 6 (U 7 (U 38 (U 15 (U
ene . 7 (V) 8 (U] 7 (U, 38 (U 15 (U]
romoform 7 (V) 6 (U 7 (U 38 (U 15 (U
[Tetrachioroethene 7 6 (U 7 38 (U 15 (U
1,1,2,2-Tetrachloroethane 7 (U 6 (U 7 (U 38 (U 15 (U,
1,1,1,2-Tetrachloroeth 7 68 (U 7(U 38 (U 15 (U
[Toluene 7 (U € {U) 7 (U 38 (U 15 (U
[Chiorobenzene 7 8 (U) 7(U) 38 (U) 15 (U
thylbenzene 7( 6 (U) 7 38 (U) 15 (U,
7)) . 6 (U 7 38 (U) 15 (U
Imeta+para-xylenes 7(U 6(U 7 12(J) 15 (U]
oriho-xylene 7(0 6(U 7(U 44 5 (J)
isopropylbenzene 77U 6 (U 7{U 29 (J 15U
[Bromobenzene 7 (U 6 (U 7 (V) 38 (U 15 (U
1,2,3-Trichloropropane 7(U 6 (U 7() 38 (U 15 (U]
In-Propylbenzene 7(U (U 7(U) 38 (U 15(U
R2-Chlorotoluene 7 6 (U 7U) 38 (U 15U
[4-Chiorotoluene 7 (U 6 (U 7(U) 38 (U) 15 (U]
1,3,5-Trimethyibenzene 7 6 (U 7 () 38 (U 15 (U
fert-Butylbenzene 7(U 6 (U 7 (U) 38 (U 15U
1,2, 4-Trimethylbenzene 7 (U 6 (U) 7 (V) 190 26
isec-Butylbenzene . 7V 6 (U 7 (V) 10 (J) 5 (J)
1.3-Dichlorobenzene 7 6 (U 7V 38 (U 15 (U)
1,4-Dichlorobenzene 7(U 6 (U 7(V) 38 (U 15 (L)
1,2-Dichlorobenzene 7(J 6 (U 7 (U 38 (U) 15 (U)
Isopropyltoluene 7 (U 6 (U 7V 38 (U 15 (U)
n-Butylbenzene 7 (U 6(U 7(U 38 (U) 15 (U)
1,2-Dibromo-3-chloropropane 7(U) 6 (V) 7(V) 38 (U 15 (V)
1,2,4-Trichlorobenzene 7)) 6 (U) 7 () 38 (U) 15 (U
Naphthalene 7 (U) 6 (U) 7 (U) 23 (J) 15 (U
Hexachlorobutadiene 7(0) 6 (U) 7 (0) 38 (U) 15 (U
1,2.3-Trichlorobenzene 7 (U) 6 (U) 7 (U) 38 (U) 15 (U

U = Undetected

D = Dilution performed

J = Below method detection limit

B = Compound also detected in method blank

RE = Reanalysis performed (see non-conformance summaries)
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Table D-3-5 USD 5-20 Volatile Organics

i U] U U) U]
hioromethane 77 (U 83 (U] 81 (U] 81 (U
romomethane 77 (U 33 (U 81 (U] 81 (U
inyl Chloride 77(U B3 (U 81 (U 81 (U]

IChloroethane 77 () 83 (U 81 (U 81 (U
richlorofluoromethane 39 (U 42 (U) 40 (U) 40 (U)
Methylene Chloride 100 (B) 59 (B 58 (B) 110 (B)
1, 1-Dichioroethene 39 (U 42 (U] 40 (U 40 (U)
1, 1-Dichloroethane 39 (U) 42 40 (U 40 (U
[2,2-Dichloropropane 39 (U 42 (U 40 (U 40 (U)
rans-1,2-Dichloroethene 39 (V) 42 (U 40 40 (U
fcis-1,2-Dichlorethene 39 (U 42 (U 40 (U) 40 (U!
[Chloroform 39 (U 42 (U] 40 (U 40 (U)
1,2-Dichloroethane 39 (U 42 (U 40 (U 40 (U
1,1-Dichloropropene 39 (U 42 (U 40 (U] 40 (U
Fbromomemane 39 (U 42 (U 40 (U 40 (U)
Bromochi h U 42 (U 40 (U 40 (U)
1, 1, 1-Trichloroeth 39 (U) 42 (U 40 (U 40 (U)
arbon Tetrachloride 39 (U) 42 (U 40 (U 40 (U)
1,2-Dibromoethane 39 (U 42 (U] 40 (U 40 (U)

Bromodichioromethane 39 () 42(U 40 40
1, 2-Dichioropropane 39 (U) 42 (U 40 (U 40 (U]
1,3 -Dichioropropane 39 (U 42 (U 40 (U 40 (U)
richloroethene 39U 42 40 (U 40 (U
IDibromochioromethane 39 (U 42 (U 40 (U 40 (U)
1, 1, 2-Trichloroethane 39 (U 42 (U 40 (U] 40 (U
Benzene 39 (U) 42 (U] 40 (U] 40 (U)
Bromoform 39 (U 42 (U] 40 (U 40 (U)
[Tetrachloroethene 39 (U] 42 (U 40 (U] 40 (U
1,1,2,2-Tetrachloroethane 39 (U 42 (U] 40 (U 40 (U
1,1,1,2-Tetrachloroeth 39 (U .42 (U] 40 (U 40 (U)
Toluene 39 (U 42 (U 40 (U 40 (U
IChlorobenzene 39 (U 42 (V) 40 (U 40 (U
}!_Ethylbenzene 12(J 42 (U 40 (U] 18 (J
[Styrene 39 (U] 42 40 (U 40 (U)
Imeta+para-xylenes 16 (J 42 (U) 40 (U 40 (U
ortho-xylene 79 42 (U) 40 (U] 20 (J)
sopropylbenzene 52 42 (U 40 (U 15(J
romobenzene 39 (U) 42 (U] 40 (U] 40 (U
1,2,3-Trichloropropane 39 (U) 42 40 40 (U
n-Propylbenzene 39 (U] 42 (U] 40 (U 40 (U)
2-Chlorotoluene 39 (U 42 (U 40 (U 40 (U
4-Chlorotoluene ) 16 (U 42 (U 40 (U 40 (U
1.3,5-Trimethylbenzene 7 3 42 (U] 40 (U] 100
tert-Butylbenzene 39 (U) 16 (U) 42 (U 40 (U 40 (U)
1,2,4-Trimethylbenzene 230 87 9(J) 40 (U 120
sec-Butylbenzene 39 (U 7 (J) 42 (U] 40 (U 40 (U!
1.3-Dichlorobenzene 39 (U) 16 (U) 42 (U 40 (U] 40 (V!
1,4-Dichlorobenzene 38 (U 16 (U] 42 (U] 40 (U 40 (U
1,2-Dichlorobenzene 39 (U 16 (U, 42 (U 40 (U] 40 (U
jp-Isopropyitoluene 39 (U 27 21(J 11(J 40 (U,
n-Butylbenzene 39 (U 16 (U) 42 (U] 40 (U 40 (U
1,2-Dibromo-3-chloropropane 39 (U 16 (U) 42 (U] 40 (U 40 (U
1,2,4-Trichlorobenzene 39 (U) 16 (U) 42 (U 40 (U 40 (U)
[Naphthalene 3 5(J) 42 (U 40 (U 25 (J
[Hexachlorobutadiene 39 (U 16 (U) 42 (U 40 (U 40 (U]
1,2,3-Trichlorobenzene 39 (U 16 (U) 42 (U, 40 (U 40 (U)

U = Undetected

D = Dilution performed

J = Below method detection limit

B = Compound also detected in method blank

RE = Reanalysis performed (see non-conformance summaries)
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Table D-3-6 USD 5-20A Volatile Organics

- B
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Fcccc

IChloromethane
[Bromomethane

Vinyl Chloride
IChioroethane
Trichlorofluoromethane
[Methylene Chloride

1, 1-Dichloroethene

1, 1-Dichloroethane
[2,2-Dichloropropane
trans-1,2-Dichloroethene
icis-1,2-Dichlorethene
[Chloroform
1.2-Dichloroethane
1,1-Dichloropropene
[Dibromomethane
[Bromochioromethane
1, 1, 1-Trichloroeth
ICarbon Tetrachloride
1,2-Dibromoethane
Bromodichloromethane
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Bromoform
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1,1,2,2-Tetrachloroethane
1,1,1,2-Tetrachioroeth
[Toluene
[Chlorobenzene
Ethylbenzene
Elynene
jmeta+para-xylenes
ortho-xylene
Isopropylbenzene
Bromobenzene
1,2,3-Trichloropropane
In-Propylbenzene
[2-Chiorotoluene
4-Chiorotoluene
1.3.5-Trimethylbenzene
tert-Butylbenzene
1.2,4-Trimethylbenzene
lsec-Butylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Isopropyitoluene
jn-Butyibenzene
1,2-Dibromo-3-chloropropane
1,2,4-Trichlorobenzene
[Naphthalene
Hexachlorobutadiene
1,2,3-Trichlorobenzene
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U = Undetected

D = Dilution performed

J = Below method detection limit

B = Compound also detected in method blank

RE = Reanalysis performed (see non-conformance summaries)
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Table D-3-7 USD 5-20 Tentatively Identified Volatile Organics

20.75-20.77

18.38 40
fnknown 20.48-20.50 - - 180 56 43
Unknown 19.44 - - - - 48
Ethyl Methyl Benzene 22.79 110 - - - -
Aromatic Hydrocarbon 24.54-24 .55 - 38 420 - -
Dimethyl Ethyl Benzene isomer 24.86 140 - - - -
Dimethyl Ethyl Benzene isomer | 25.48-25.49 120 M - - -
Dimethyl Ethyl Benzene isomer 25.69 85 - - - -
Unknown 26.49-26.53 77 56 1000 — 100
JAromatic Hydrocarbon 27.18 220 - -~ - -
Unknown 27.61 180 - - - -
jAromatic Hydrocarbon 26.06 - - 430 - -~
JAromatic Hydrocarbon 28.20-28.30 92 - - - 190
Aromatic Hydrocarbon 31.65 - 63 - - =
jAromatic Hydrocarbon 32.20-32.22 580 - -~ - 290
Unknown 20.08 - - - 81
Unknown 17.71 - 47 - - -
Unknown Cycloalkane 19.42 - — - 48 -
Unknown Cycloalkane 20.76 — 160 - - -
Unknown Cycloalkane 20.07-20.08 - - - 73 73
Unknown 21.70 - - - - 48
Unknown 21.68 - - - -
fUnknown 22.73 - -~ 350 - -
JUnknown 22.09 - - - -
Unknown 22.37 - - - 97 -
JUnknown 21.62 - - = - -
Unknown 22.11-22.13 - 75 780 - -
Unknown Alkane 23.27 - - - 350 -
JUnknown Alkane 29.62-29.65 - 53 1300 - -
Unknown Cycloalkane 2238 - - 830 - -~
nknown Ketone 7.01 - 44 -~ - -
nknown Cycloalkane 21.65 - - 490 - -

D-3-12



Table D-3-8 USD 5-19 & USD 5-20A Tentatively Identified Volatile Organics

9

lUnknown cycloalkane 19.48 - - - - 180

JUnknown cycloalkane 20.09 - - - - 110
Unknown 20.50 - - - - 110
Unknown 20.76-20.78 -~ - - 280 290
JUnknown cycloalkane 21.66 - = - - 45
KInknown 22.09-22.11 - - - 190 59
lUnknown cycioalkane 22.41 - - — - 89
Ethyt Methyl Benzene 22.78 - - - 130 -
Unknown 25.14 - - -~ - 31
Dimethyl Ethyl Benzene isomer 25.49 - - - 170 -
[Unknown 26.06 - - - 110 -
Unknown 26.52 - - - - 62
cycloalkane 26.52 - - - 150 -

ic Hydrocarbon 27.17 - - - 140 -
jAromatic Hydrocarbon 27.23 - 8 - - - N
Dimethyl Ethyl Benzene isomer 27.58 - - - 200 - et
Aromatic Hydrocarbon 28.31 -~ - — 140 -
JAromatic Hydrocarbon 28.39 — 8 - - -
JUnknown Alkane 29.67 -~ - -~ _ - 49
jAromatic Hydrocarbon 32.21 - -~ - 560 -

: : UN i
fthane, 1.1,2-trichloro-1,2.2-rifluoro
JUnknown

[Unknown

JAromatic Hydrocarbon
JlUnknown

* All concentrations given are estimates
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Table D-3-9 USD 5-19 Semi-Volatile Organics

D = Dilution performed

J = Below method detection limit

B = Compund also detected in method blank

RE = Reanalysis performed (see non-conformance summaries)

D-3-14

Jether 480 (U
U 430 (U 4% 1000 2600
LThiorop 480 (U 430 (U 450 1000 2600 (U
1, 3-Oichi ) U 430 (U 50 (U 1000 2600 (U
1, 4-Dichiorod 430 (U 450 (U 1000 2500 (U]
1, 2-Dichiorobenzens % U 430 (U g U 7000 2600
2, Z-Oxybis{ 1-CHIoropropana) U 430 (U) U 1600 U
B Methyiphenol — 480(U 430 (U 450 (U 7000 (U] 26500
Hexachioroethane 480 (U, 430 (U 450 (U 1000 2600 (U
INNiroso-Gi-n-progyl 430 (U 430 (U 450 1000 2600 (U
BL4-Methyiphenol 450 (U] 230 (U 450 1000 2600 (U]
[Nitrobenzene 480 (U, 230 (U 450 7000 2600 (U
] 480 (U 430 (U 450 (U 1000 2600 (U!
fﬁ"‘mpwu 480 (U 430 (U i) 7000 2600
2, 4 Dimethylphenol 450 (U 430 (U 450 (U 1000 2600 (U
2 Chioroethoxy)methane 450 (U 430 (0 450 (0 1000 2600 (U
2, 480 (U 430 (U 450 (U 1000 2600
1,7, & Tnchiorobenzene — 450 (U 40 (U 450 (U 1000 2600 (U]
aphthalens 250 (U 0 250 (U 360 (4D) | 610(dD
4 Chioroaniline —480(U 430 (U 450 (U 7000 (U, 2600
‘B Jorobutads 480 (U 430 (U 450 (U 1000 2600 (U
A-Chloro-3-meth 480 (U 50U 450 (U 1000 2500
480 (U 430 (U 450 (U] €50 (JD) $300 (D)
ene 480 (U 30 (0 450 7600 2600
2. 4.6-Trchiorophenol 480 (U 430 (U 450 1000 2600
2.4, 5-Trchiorophenol 1200 (U) 1100 (U) 1300 (U) 2500 A0
480 (U) 430 (U) 45 (U) 000 2600 (U|
1200 (U} 1100 (U) 1700 (U} 2500 400
A 480 (U (U 450U 73 U0 3000
al 180 L] [L) 1 2600
480 430 (U] 450 7000 2600
430 (U 46(U a3 (U (1] 3500 (D)
fi-Niroantine 1200 (U} 1100 (U) 1300 (U) 2500 6400
2. &-Dnrophenol 1200 (Uy 7100 (U 1100 (U 2500 5400
benzoh 480 (U 430 (U 450 (U 220 (JD 770 (JD]
2 4D [uene — 480 (U, 430 (U 450 (U ;% 2600
[4-Nitrophenot 1200 1100 (U 7100 (U 6400 (U
E‘o( LX) L&) 2500 2700 (D
[A-Chiorophenyl-phenyleth 480 (U 430 (U 43 (U 1000 (U 2600 (U]
ate 80 (U 430(0 L&) 7000 (U] 2600 (U
4-Nitrolani 1200 (U) 1100 (U) 7100 (U} 6400 (U
4,6 Dinvtro-2 yiphenol 1200 (U) 1100 (U 1100 (U) 2500 5400
n-Nitrosodipheny 280 430U 450 (U ) 00
[4-Bromophenyl-phenylether U 230 (U, 250 000 2600
Hexachiorobenzene 480 (U 0 25U 00 2600
1200 (U) 1100 (L) 1100 (U) 2500 40
) (Y] 230 (U LET4)) 3400 (D 000 (D)
U! 430 (U % U = D! 3460 (D
KCarbazd 480 (U 430 (U U [4]3) 350 (JD)
a-butylphthal 48U 430 (U L&) ;% %
% 430 (U S {J D 1
314 0 (0 55 (J 7700 (D mﬁ{n’)—
phthalate 480 (U) 430 (U 450 (U} 7000 (U 2600 (U]
, 3 -Gichiorobenzid 480 (U) 430 (U 453 (U) 1000 (U 2600 (U]
B! 50 (J) 430 (U 55(J 3200 (D) 400 (D]
S6ne (J) 430 (U 58(J 3800 (D $600 (D]
thylhexyl)phthalate U 430 (U 450 (U 2600 (D] $200 (D
phthalate U 430 (U 450 (U 1000 (U 2600
bJfitoranth 480 (U 430 (U 450 (U 2500 (D $500 (D
K thene U 430 (U 5{J 2300 (D 330G (D
ofajpyrene 480 (U 430 (U 5 2500 (D 4600 (D]
1,23-cdjpyrene 480 (U 430 (U 450 (U 1900 (D, 3300 (D]
benz{a, hjanthracene 480 (U 230(U 45 (U 1000 (U 2600 (U]
. b, ijperylene 480 (U) 430 (U 450 (U 1700 (D 3000 (D)
U = Undetected




Table D-3-10 USD 5-20 Semi-Volatile Organics

D = Dilution performed

J = Below method detection limit
B = Compund also detected in method blank
RE = Reanalysis performed (see non-conformance summaries)

[Phencl U, (U 2700
2-Chiorophenol U U 2700
1, 3-Dichlorobenzene Ul U U 2700 (U U
1, 4-Dichlorobenzene U] U 2700 (U]
1, 2-Dichlorobenzene U 2700
2, Z-oxybis{1-Chioropropans) ] U 2700 (U] U
B Methylphendl 0 U, U 2700
jHexachioroethane U U ) 2700 V) .
IN-Nitroso-di-n-propylamine 2100 ()
BE4-Nethyiphenol U 0 U 2700
Nirobenzene U U U 2700 U]
:i%_homne U 0 2700 (U y
frophendl U, 2700 U
2. 4-Dimethyiphenol ) U ) 2700 (U U
ois{2-Chioroethoxy} (3] U, U 0 2700
2, 4-Drchi U U, U) U 2700 U
1, 2, 4-Trichiorob U 3 U U] 2700
Nawm [5) U D U
oroaniline U U (U D 2700 )
Hexachiorobuladiens U U U] U 2700
A-Ciioro-3-methylphendl U, U 2700
R-Methyinaphthalene D] D] D] D]
H ene U] U U] 2100
2, 4, 8-Trichlorophenol U] U ) U 2700
2, 4, S-Trchiorophendl ) 8500
ene (V) U U 2700
2-Nitroantine —6800
[Acenaphthylens [ D, 7200 (D
Oimethyiphthalale 2600 ( 2700
2. 6-Dinitrotoluene U %O(U U) 2700
Acenaphthens (2) 2400 (JD} (1) [ 28000 (|
(- Nitroantine 6400 (U U 8800
X 6400 (U 8800
[Oibenzofuran D 540 (JD b U Z700
2, 4D uene U 2600 (U U 2700
trophenol U 6400 (U U — 6000 )
D 3200 (JD) D D) 74000 )
4-Chiorophenyl-pheaylether U 2600 (U U [U) 2/00
Wu U 2600 (U U 2700 U
frolan: U] U U 8600 0)
[, 8 Dinvtro-2-methylphenol U ) U] U 6500 U,
-Ritrosodiphenylams U U 0 U 2700 U
[4-Bromophenyl-phenylether U U U 2700 U
fHexachlorobenzens ) U U! 2700 U
Pentachiorophendl U (Y 8500
D] D D)
thracene D] D D
bazol D) D) 2700 {
phthalate (9 Ul 2700
D ) D, 26000 (D) )
Ey:;m D, ) D) 35600 (D) D
benzyiphthaiate U U 2700 (U]
, 3'-dichlorobenzidine () U 2700 (U U
Benzolajanthracene D) D 17000 (D) )]
sene D, D] D 16000 (D) D!
is{2 Ethylhexyl)phthalate D) D D 3500 (D D]
O phthalate U U U 2700 (U U
S[bfucranthene D) D, D 9300 (D) )
1ZC anthene D) D! D! 6500 (D D,
yrene D D D 11000 (D
. findenof1, 2 3cdjpyrene D! D, () 6
benz{a, hjanthracene D, U D D
{Benzofg. h. ijperylene D) {
U = Undetected




Table D-3-11 USD 5-20A Semi-Volatile Organics
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ofuran 440 (U)

970 1100 (U 1100 (U

ylether
Oiethyiphihaiate 380
4-Nitrolandine 970

. 6-Diniro-2-methyiphenol 970
In-Nitrosodiphenyl 350
[4-Bromophenyi-phenylether

ens

entachiorophencl 870 11

1100
1100
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Anthracene

ol A
n-butylphihalate 300 |
Tuorcanthene 65 (J

[Butylbenzylphthalate 90 (U)
b3, 3 dichlorobenzidine 390 (U)
Benzo{alanthvacene 40 (J)

:

$

sene

bis(2-Cthyihexyl)phihalate 390 (U)

O thalate 390 (U

Nz thene 390 (U

zofk[filuoranthene U

pyrene U
U
U
U

Jindenof1, 2,3cd)pyrene
benz{a, hjanthracene 390
nzo{g, h, ijperylene
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U = Undetected

D = Dilution performed

J = Below method detection limit

B = Compund also detected in method blank

RE = Reanalysis performed (see non-conformance summaries)
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Table D-3-12 USD 5-19 Tentatively Identified Semi-Volatile Organics

; 7700 (JB) = — 2400 {JB) -
£ 360 (J) - - =

nzene-1,2,3 4-d-5.6-dic . - - - 2600 (JB)

nknown 1247 = = - ) €300

aphthalene. Isomer 137 = - = 5300 (J 7800
{Onknown 4.28-14 = = = J) 4000 (J)
Japhthalene, isomer 4751480 = - = 2300 (3 3400 (J]
iNaphthalene, Isomer .04-15.05 = = - 3200 (3 4800 (J
Naphthalene, Isomer .08-15.11 - - - 1700 (J 2400 ()
Unknown 66-15.70 = - = zg 3 8100 (J)

aphth , Isomer 16.84 ~ - - 1700 2700 {J)
J Isomer 17.09 — = - 2200 (3 -

K 18.55-18.56 = ~ = —2200(J 3600
Unknown 1938 ~ - = 4000 (J noo;#
li’mmmm 20,80 = = = z%_og J] 4

Hydrocarbon 22.04 - - - 2 ) -

A Tsomer 22.05 - o ~ = %000 |
[Aromatic Hydrocarbon 32 = = Z 1900 (J) =
Unknown — 22 - = = = 2100 (J)
[Aromatic rbon 23.03 = = = 1800 (J) =

 mol. (S8) 23.79 = - = 3200 {J) =
inthrena, Isomer .83 - - - - 10000 {J9)

ic Hydrocarbon 84 = = = 3300 () =

Tsomer 2390 - - - - B{_&qF

E@% 3 23.92-2383 = = = 900 (0] 2100

oL (58) 24.% 4.01 €80 () = 30 (3] = =

2 - 1)) = - -

mamam | asta g - a0 = =

Unknown Alkane 27. = 210 (J) = = -

pik - = 320 (J) - =
Hexadecane a7 440 (J) - - - -

Unknown Alkane 5. = 320 (J) - = -
Docosane 29.9 - = 440 3} - -

i 29.9 570 (3) = - = .
[Unknown Alkana % - 300 (J) = ~ -
[Hexadecane kil 350 (35 - 310 {JB] - -

. -~ -l - -J - 2700 {J)
Alkane 33.30 - 320 (J) - - -
[Dotriacontane 33.51 = - 560 (J) - -
IOctadecane 33.52 580 () - - - -

Ik Alkane 18 = = = = 30|

nknowrt 20 - ~ - 1700 (J) =

Unknown 3 - - %6 (J) - -

i Alkane 2 = 330 (3] - ~ -
iNonadecane 35.14 730 (J) - - - -
KOcladecane 3513 - = 530 (J) - -
Heneicosane 36.12 = - 200 (J) - -
Unknown 36.16 - 240 [9) - - -

Jnk Alkane 36.54 - 300 (J) - - -
Nonadecane 36.82 760 (J) - - ~ -~

36.83 = = 330 (9] = -

Onknown 37.03 = 200 (J) - ~ -

J = Below method detection limit
B = Compound also detected in method blank
* All concentrations given are estimates
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Table D-3-13 USD 5-20 Tentatively Identified Semi-Volatile Irganics
' — 4000 [J5) = %00 =
= - 3500 () J] =
- 3600 (J) = 4200 (J) =
2100 3] - - = =
= = LITE) = -
Tsomer 3400 3000 () - = 23000 (J) |
1700(3) | 3000 (J) - 3000 (J) -
[¥ - = 4100 3) = =
Naphthalene, lsomer 4.62 - - - - 4300 (J)
Isomer | 14.77-14.16_| 3200 {J) 2300 (J) = = =
, isomer 4 - - 14000 (J)
isomer 1503 3400 [3) 4000 (J) - = =
somer 1'5'?3 - = = = 17000 (J)
, Isomer 15.41-15.12 - - 2100 {J) - 6300 {J
Jsomer | 15.38 - = = - fsﬁb%_
15.1:_;-1 60 | 200 | 4400() - 4300 [3) -
) = = (4] = =
aphthalene, Isomer 16.47 - - - - 7500 (4)
ihalene, Isomer 16.82 = 2200 (J) - e —
[aph 1somer_ | 16.85-16.88 = = 2900 {J) Py 7300 (J)
05 - = 2200 (J) = =
lene, isomer 34 - - 1700 (J) - -
58 = = = = 7100 (J
37 = = = = 4500 (J
18.08 = = = = $300 (J
1854 = = - 2600 (J) =
1854 = 3100 () = = =
Unknown 18,89 - - 3760 1] = =
nknown 19.38 - §300 () - 00 () =
Unknown Alkane 19.37 3960 (3) - - - =
Unknown 10.42 = = 200 (3) = =
Unknown ) - - = 3100 (31 =
Unknown Alkane | 20.78-20.80 | _ 2000 () 3800 [J) = - =
Unknown - = 4900 (J) = =
Unknown = 3600 (J) = =~ - =
o = = = = R 9|
- - 3760 T80 (3] = -
' = 7800 (3 - = =
- 2400 (J = = =
- - - 1906 (J) =
160013} = - - =
- 2500 [J) = = =
g - = — 4500 (3) -
- = = €600 (J) p
3300 (9) = = = =
- = - 3900 (J) =
- - 4500 (3} - =
[FLIT) = - = =
= = - 1800 {J) -
2700 (J) = - = s
- - 4100 (J = =
- - 3000 (J) = =
- = 2800 (J) - =
= - - = moiJ)
- - - = 200 (J)
= 2500 (J) - - —
= = 1800 (J) = =
' - - = 3900 (J) =
- - - 2400 (J) =
4100 (3) = - - 9600 (J)
- = = 2300 (J) =
3100 (3] = = - 14000 ()
- 1800 (J) = = =
= 2200 (J) - 4400 (3) =
}&0(-’) = = 4500 (J) =
500 (J) = = = izl'ﬁ:?t
- - 2200 (J) - 13000 [J)
1800 (J) - 2100 (J) = -
= 3300 (3} - = =
3300 (J) = = = 5000 {J)
= = = 3500 (3 =
2900 (J) = = = 5300 (J)
J = Below method detection fimit
B8 = Compound also detected in method blank
* All concentrations given are estimates
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Table D-3-14 USD 5-20A Tentatively Identified Semi-Volatile Organics

3l ;
- 2400 {JB) -
= - 2500 (JB)
- - 430 (J)
- 130 (J) =
- = 260 (J
- - 540 (J]
- - 240 (J)
= = 320
- - 220 (J!
- 240 (J) -
= - $30 (9]
= 220 (J) -
= = %90 (0B) |
- 180 (J) -
= = ;OOE(J):
- 00 (J) -
= 10 (J)
- - €80 (J
- - Lm J]

J = Below method detection limit
B = Compound also detected in method blank
* All concentrations given are estimates
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Table D-3-15 USD 5-19 Pesticides & PCBs

. . .8(U) 2 (U) .
Heptachlor epoxide 4.8 (U) - 4.3(U) 4.5(U) 5.1 (U) 5.1(U
l Endosulfan | 24 (U 2.1 (V) 2.3(U) 34 2.6 (U)
Dieldrin 1(U) 0.9 (U 0.9 (U 1(U) 1(V)
Endosul{an |l 1.9 (U) 1.7 (U 1.8 (U 2(V) 21()
4-DDT 0.5 (V) 0.4 (U) 0.5 (U) 0.5 (U) 0.5 (U)
' Endrin aldehyde 2.4 (U) 2.1(U) 2.3(U) 25 (V) 2.6 (U)
ethoxychlor 200 17 (U) 180 20 (U) 21 (U)
1.2 (U 1.1 (U) 1.1 (U 1.3 (U) 1.3 (U)
24 (U 21U 2.3 (U 25(U 2.6 (U)
| 2.4 (U 21U 23(U 25(U 2.6 (U)
24 (U 21(U 2.3 (U 23 2.6 (U)
24U 21(U 2.3 (U 2.5(U) 2.6 (U
24U 2.1(U 23(U 72 26U
48 (U 43U 4.5(U 51 (U 5.1 (U
I 81 21 (U 77 25U 2.6 (U)
. 2.4 (U) 2.1 (U 2.3 (V) 25 (U 26(U)
- JToxaphene 12 (V) 11 (U) 11 13 (U) 13 (U)
Polychlorinated Biphenyls ‘
Arocior 1016 24 (U 21 (U 23 (U 25(U 26 (V)
Arocior 1221 24 (U 21(U 23 (U 25 (U 26 (U)
Aroclor 1232 24 (U 21.(U 23(U -25(U 26 (U)
Aroclor 1242 24 (U 21 (U 23 (U 25 (U 26 (U)
Aroclor 1248 4900 21 (U 1400 530 515
Arocior 1254 24 (U 21 (U 23 (U 25 (V) 26 (U)
Aroclor 1260 24 (U 21 (U 23(U 520 26 (U)
U = Undetected

D = Dilution performed
J = Below method detection {imit
RE = Reanalysis performed (see non-conformance summaries)
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Table D-3-16 USD 5-20 Pesticides & PCBs

Heptachlor epoxide 5.1 (U) 5.2(U . 5.4 (U) 5.4 (U)
Endosulfan [ 17 2.6 (U . 2.7 (U) 2.7 (U)
Dieldrin 1(U) 1(U) . 1.1 (U 1.1 (U)
Endosulfan 1l 2.1 (V) 2.1 (U) . 22U 2.2 (V)
4'-DDT 0.5 (U) 0.5 (U) ] 0.5 (U 0.5 (U)
E’ndﬁn aldehyde 2.6 (V) 2.6 (U) . 2.7 (U) 2.7 (V)
ethoxychlor 21 (V) 21 (V) U) 22 (U) 22 (U)
Ipha-BHC 1.3 (U) 1.3 (V) 4 (U 1.3 (U) 1.3 (U)
ta-BHC 2.6 (U 26 (U 2.8 (U 2.7 (U 27U
Bdelta-BHC 26(U 26(U 2.8 (U 2.7 (U 27V
21 2.6 (U) 7.2 7 2.7(U
2.6 (U) 2.6 (0 2.8 (U) 2.7 (U) 2.7 (U
50 2.6 (U 32 19 2.7 (U
51(U 5.2 (U 5.6 (U 5.4 (U) 54U
26(U 26 (U 2.8(U 110 27U

2.6 (U 2.6 (U) 2.8 (0 2.7 (U) 2.7 (U -

[Toxaphene 13 (V) 13 (U) 14 (U) 13 (U) 13 (U s

IPolychlorinated Biphenyls

Aroclor 1016 26 (U) 26 (U) 28 (V) 27 (U 27 (U
ocior 1221 26 (U) 26 (U) 28 (U) 27 (U 27 (U
Aroclor 1232 26 (U) 26 (U) 28 (U 27 (U 27 (U
Aroclor 1242 26 (U) 26 (V) 28 (U 27 (U 27 (U
Aroclor 1248 320 200 140 130 310
Aroclor 1254 26 (U) 26 (U) 28 (U) 27 (U) 27 (U)
Aroclor 1260 380 26 (U) 130 140 27 (U)

U = Undetected

D = Dilution performed

J = Below method detection limit

RE = Reanalysis performed (see non-conformance summaries)

D-3-21




Table D-3-17 USD 5-20A Pesticides & PCBs

U
U
.6(U
eptachlor epoxide 39(U
Endosutfan | ' 1.9 (U
ieldrin 0.8 (U
Endosutfan Il 1.6 (U
4'-DDT 0.4 (U
ﬁdﬁn aldehyde 1.9 (V) 2.2 (V) 2.2(U)
ethoxychlor 16 (U) 18 (V) 18 (U)
T(U) T1(U 1.1 (U)
1.9 (U 22(V 22(U
1.9 (U 22 (U 2.2(U
1.9 (U) 2.2(U) 2.2 (V)
1.9 (U 2.2(U 2.2(U
1.9 (U 2.2 (U 2.2(U
3.9(U 4.4 (U 44 (U
1.9 (U 22 (U 2.2 (U
1.9 (U 22 (V) 22 (U
fToxaphene 9.7(U) 11 (V) 11 (U)
Igolychlorinated Biphenyls
JAroclor 1016 18 (U 22 (U 22 (U
JAroclor 1221 19U 22 (U 22 (U
Aroclor 1232 19 (U 22 (U 22 (U
JAroclor 1242 19 (U 22 (U 22 (U
JAroclor 1248 19 (U 22 (U 22 (U
JAroclor 1254 19 (U 22 (U) 22 (U
JAroclor 1260 19 (U 22 (V) 22 (U

U = Undetected

D = Dilution performed

J = Below method detection fimit

RE = Reanalysis performed (see non-conformance summaries)

\'v_‘ﬂs}“" M
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Table D-3-18 USD 5-19 & USD 5-20 Metals o '
enic Fumnace by 7060 - 410 0.99 (S) 0.81 12 (S) 11 (S) I
ercury Cold Vapor by 7471 0.36 (U) 0.32 (U) 0.34 (U) 0.91 0.77
uminum ICP by 6010 2000 2100 3100 11000 10000
timony ICP by 6010 29 (U) 13 (U) 27 (U) 3{V) 3.1 (V) I
rium {CP by 6010 . 110 43 130 180 180
eryllium ICP by 6010 3.6 (U 1.6 (U) 34 (U 0.42 0.41
dmium ICP by 6010 3.6 (U 1.6 (U) 34 (U 8 8
Calcium ICP by 6010 210000 12 150000 65000 61000 :
IChromium ICP by 6010 7.2 (U) 4 6.8 (U) 71 73 .
ICobalt ICP by 6010 7.2 (U) 3.2 (V) 6.8 (U 9.2 8.8
pper ICP by 6010 18 (U) 8 (U) 17 (U) 98 94
Iron . 1CP by 6010 4700 4900 5500 21000 20000 1
ead JICP by 6010 21 (V) 9.6 (U) 20 (V) 250 230 '
agnesium ICP by 6010 6100 9400 6500 18000 17000
Manganese ICP by 6010 420 240 . 400 470 440
ickel ICP by 6010 14 (U) 6.4 (U) 14 (U) 46 43
otassium ICP by 6010 1400 (U) 640 (U) 1400 (U) 1100 1000
ilver ICP by 6010 3.6 (U) 1.6 (U) 3.4 (U) 5.2 4.7
Sodium ICP by 6010 360 180 430 32 2390
Vanadium iCP by 6010 3.6 (U) 4 4.7 23 21
inc ICP by 6010 16 15 28 260 250
lenium Fumace by 7740 ~ 3.6 (V) 0.32 (U) 3.4 (U) 0.338 (U) 0.38 (U .
Thallium Fumace 7841 0.36 (U) 0.32 (V) 0.34 (V) 0.6 0.38 (U
enic Fumace by 7060 9.3 (S) 5.3 (S)" 8.2 (S) 9.3 (S) 7.7 I
ercury Cold Vapor by 7471 0.78 0.756 | 1.1 0.58 0.82
Aluminum ICP by 6010 11000 8900 11000 10000 8600
Ant[mony ICP by 6010 3.1(L) 3.1(V) 33 L) 3.2 (V) 3.2 (U) '
Eanurp ICP by 6010 200 160 180 200 190
eryllium ICP by 6010 0.42 0.39 (U) 0.46 0.40 (U) 0.40 (U)
Cadquum ICP by 6010 8.3 6.4 30 5.2 7.5
Calcium ICP by 6010 64000 62000 27000 69000 52000
IChromium ICP by 6010 75 60 210 71 71
ICobait ICP by 6010 9.1 8.1 9.1 9.5 8.6
pper ICP by 6010 110 84 190 120 130
iron ICP by 6010 22000 18000 25000 22000 18000
ead {ICP by 6010 270 220 200 290 260 l
agnesium ICP by 6010 17000 16000 15000 18000 15000
anganese ICP by 6010 460 390 360 470 340
ickel ICP by 6010 48 40 57 61 54
otassium ICP by 6010 1200 920 1000 1000 930
ilver ICP by 6010 8.4 4.5 5.2 7.8 7.1
ISodium ICP by 6010 600 1300 820 880 530
Vanadium ICP by 6010 22 19 21 22 19
Zinc ICP by 6010 290 210 310 290 310
%le{uum Fumace by 7740 0.39 (U) 0.39 (U 0.42 (U) 0.40 (U 0.42 l
allium Fumace 7841 0.39 (U) 0.39 (U 0.48 0.40 (U 0.40 (U)
U = Undetected
S = Result quantitated by Method of Standard Additions - l
~
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Table D-3-19 USD 5-20A Metals

enic Fumace by 7060 0.58 (U) 4.4 (S) 6.4 (S)
ercury Cold Vapor by 7471 0.29 (V) 0.33 (U) 0.33 (U)
uminum ICP by 6010 3300 12000 11000

timony ICP by 6010 12 (U) 27(V) 2.6 (V)
rium ICP by 6010 32 150 80

rylium 1CP by 6010 1.5 (V) 0.76 0.51

dmium ICP by 6010 1.5 (U) 0.33 (U) 0.33 (U)

Icium ICP by 6010 76000 4900 30000
hromium ICP by 6010 6.3 17 17

[Cobalt ICP by 6010 3.6 11 9.9
pper ICP by 6010 9.7 19 26
iron {CP by 6010 7200 24000 23000

ead {ICP by 6010 8.7 (U) 14 15
agnesium ICP by 6010 20000 4500 13000
anganese ICP by 6010 190 640 280
ickel ICP by 6010 11 29 27
otassium ICP by 6010 730 590 1000
ilver ICP by 6010 1.5 (V) 0.33 (U) 0.33 (U)
odium ICP by 6010 160 190 110
anadium ICP by 6010 7.4 18 19
Et\c ICP by 6010 19 68 63
lenium Fumace by 7740 0.29 (U) 0.33 (U) 0.53
allium Fumace 7841 0.29 (U) 0.33 (V) 0.33 (U)
U = Undetected
S = Result quantitated by Method of Standard Additions
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Table D-3-20 USD 5-19, USD 5-20, USD 5-20A Inorganic Parameters

Ammonia Nitrogen, (mg/Kg) 350.3 400 320 (V) 380 1100 430
ICOD, (mg/Kg) 8000M 4600 2800 5500 6300 7400
anide, (mg/Kg) 9012M 0.72 (U) 0.64 (U) 0.68 (U) 1.2 1.2
oilds, Total Volatile (TVS) (%) 209F 0.80 0.60 0.78 5.5 5.4
ulfate, (mg/Kg) . 3754 1100 640 (U) 680 (U) 870 1400
ultur, (%) ASTM D129 0.11 0.094 (U) 0.097 (U) 0.12(U) 0.12 (U)
[TOC, (mg/Kg) 9060 46000 18000 33000 47000 44000

E I S > S -

Ammonia Nitrogen, (mg/Kg)

COD, 7600 15000 5800 8500 9700

Cyanide, (mg/K 1.7 1.8 0.93 0.96 2.0
oilds, Total Volatile (1VS) (%) 5.6 4.6 54 5.8 6.0
utfate.( °(/°n)\glK9) 3715.4 - 880 780 (U) 1400 1500 2100
utfur, ASTM D129 0.11(U 0.11 (D) 0.12 (U) 0.12(0) 0.14

11OC, (ma/Kg) 9060 46000 — "—ﬁ%o' 51000 §1000 52000

IAmmon trogen, (mg/Kg) 350.3 280(V)
ICOD, ) 8000M 6200
Cyanide, (mg/Kg) 9012M 0.58(U) 0.66 (U) 0.66(U)

oilds, Total Volatile (1VS) (%) 200F 41 3.5 3.6

ulfate, (mg/Kg) , 375.4 600 660 (U) 660(U)

ulfur, (%) ASTM D129 0.087(U) 0.10 (U) 0.10(U)
{1OC. (mg/Kg) 9060 22000 8500 21000
U = Undetected

N
D-3-25

> ; .
; i '



£

e e e s et Dl Al S S N AN

SYRACUSE.NY

APPENDIX E

COST ESTIMATE APPENDIX




V0g' S 9sea 1y
-ou] ‘ubLsaq swalsAS Buip)ing Aq
9661-586L (9) 3yB1Ado] asemyjos 109 Jasoduwod
NOIllIa3 @109 S3J3VIN

<AJUQ 9Sn 18191440 JO4 SI UL3J3Y PauLBIUod
uoL3lewJouL 94l 3N ‘Pa3y6llAdod jou st 3sodad styl

%00°0 ixel sIies

96/21/0L :Buldldd 3O 91eQ 2A1339443
96/21/0L :33eQ uoliedsedadd

INSNY1I0d 1Nvd  :AB patedadd

HONY¥S *9N3 1S0D ‘1S1Q 01vidng :Ag paiewlls3
1338NH NHOP :Ag paubisaq

“1S3 1390N9 61-S SAN 3SNIVYUAS

\  39vd 31LIL : JLVWILS3 NNONVHOWIW NOIS3A ¥OSYVH ¥INNI VOVANONO
“1S3 1390N8 6L-S SAN 3SNIVHAS  :6LVIAS 103rodd 96/L1/01 380 333
6£:85:80 3WIL s43aulbul 40 sdJod AWy °s°n

9661 320 L& Nyl

T,

e N E



., .

9sL’2y8  9sl2y8  95L°2y8 V3 0071 *1S3 1390N8 61-5 SAN 3SNIVYAS TVIOL

SY9'LLS  €5°8  SY9ILLS A 00009 L3N] 390340 20
Lis’oss Lis’ogg VIYV IYSOdS1Q 3XIQ LON¥LSNOD 10

1SJ V101 1INN 10VAINOD WON ALNVNOD

»¥ I0BJIUOD - AYVWWNS ¥3INMO 1J3rOUd wx
l 39Vd AYVWWNS JLVAILIS3 NNANVIOW3W NDIS3A YOHYVH YINNI VOVANONO

"183 1390n8 61-S SAN 3SNIVHAS  26LVIAS 1I3rodd 96/.1/01 93BQ "433
6£:86:80 3WIL sJosuLbug jo sduod Ay *s*n 9661 190 1§ Nyl




95L2¥8  9sLev8 9sL‘Z¥8 V3 00°L “153 1390N8 61-S SN 3SNIVYAS V101

S99°LlS  €5°8 S¥9'LLS A3 00009 13INI 390340 V101
289'2¢ 289°2¢ 3d1d 390340 318WISSVYSIA £0°20
686°62y L2 686'62%Y A3 00009 13INI 390340 20720
£20'6Y £20°6Y 3d1d 390340 318W3SSY 1020

413IN1 39Q3¥Q 20

L1s‘ogg Lis’ose V33V TVSOdSIa 3IAIA 1INILSNOD VLIOL

565 Y€ 5659 TIVM 3144V8 LONYLSNOD  £0°10
0§8'92 0£8792 ¥13M LONYLSNOD 20710
980°692 980°692 VIV WSOdSIG 3INIA LINYLSNOD  10°LO

V3¥Y WSOdSIA INIQ LONYLSNOD 1O

182 10l LINN 1OVHLINOD KON ALNVND

»y OJNIBII - AYVWWNS YINMO 1I3r0¥d ««

4 J9Vd AYVHKNS JLVYWILS3 NNONVIOWIW NDISIQ YOGAVH AINNI VOVANONO .
. ©1S3 1390Nn8 61-5 SAN ISNIVIAS  <6LVIAS 1J3royd .. 96721/ 91eqQ "3i3
6€:85:80 3WIL meﬂcmma 3Jo MQLOU EL< ‘s'n NOOM” 390 | N”._.




95L°2%8  9612%8 9SL‘2¥8 V3 0071 1S3 1394nN8 6L-S SAN ISNIVIAS V101
s99'lls €58 S99°LLS AJ 00009 L3INT 390330 V101
28928 289°2¢ 3d1d 390340 318W3ISSYSIA £0°20
656°62% LL°L  6£6°62%  AD 00009 L13INI 3903¥Q 20°20
€20'6Y €20°6Y 3d1d 39G3¥a 318W3SSY 10720

137INI 330330 20

L1s’0gg Lis’oge V3¥V VSOdS1a 3INIQ LONYISNOD TV1O0L
565'9€ G65° Y€ TIVM 3744vE LONYLSNOD VL0
S65°9€ 565°vE TIVM 3744V8 LONYLSNOD  10°S0° L0

TIVM 3744vE LONYLSNOD £0°10

0£8°92 0g8°92 dI13M 1ONYLSNOD V1O0L

0£8°92 0£8°92 JI3IM LINJLSNOD Lo°20°L0
¥I3M LONYULSNCS 20°10

980692 980692 VIYY TVSOdSIG 3NIA LONYLSNOD TvloL

ssL’‘s ssL’g HOINW % 033s ‘3ZI111¥33 ¥ “10°LO
S6€°9Y S6£'9Y NOILINYLSNOD w338 € "108°L0
928°¢sL $28°¢sl NOILVAVIX3 2 “10°10
212’09 2L2'09 ONIGENYD B ONI¥VIID | °10°L0

V¥V TVSOdSIA 3NIQ LONALSNOGD 10°LO
V3¥V TYSOdSIQ ]IIG LON¥LSNOD L0

1SJ 101 LINN LIVYINOI WON ALNVND

xx 3B94-GNS - AYVAKNS UINMO 1J3MO¥d wa
€ 39Vd AYVWWNS 31VWILSI NNANVIOW3IW NDISIA YOSUVH JINNI VOVONONO
L *1S3 139GN8 6L-G SON 3SNIVYAS  6LVYAS 123roud 96/2L1/01 838Q "433
omuwm"womz_k m;moc_mcmwowagou>sg<.m.= ooopuoormsch




9slzye 9sL’2v8  1£7'89l LS 99¢'ce  vE9'ss  L2.°28 €95'€0s  va 00°L +1$3 139008 6L-S SAN 3SNIVYAS WIOL

Amvecmuse sSusememe= Ssesscecs ccemmmeaw esmescsmes Smeesmeces oeecSSSSw

ce'g S9'lls 626200 O 0o, l2'sg  9ve'8E  O9LiEEE A 00009 13IN1 3903¥0 20
Sfe coi'ey  wel's 995’z wev'le  ess'sy 07Ol V34V 1¥SO4S1G INIC LINALSNOD 1O
LINA 1§D 101 NONILNOD aNOS 111084 040 WOH QV3WYIAO LOIYIQ WM ALNVND semssmosTossmssosmossmommosmmmmmmmmETITT

|ll|lnl|l|lclllllllllllllllllllnlllllllllllll!llllltlllnlllllililllll!l!t:l||l|||lt|||||l|a||l||l||l-|||||lllllutlllllllllllnillnllllll|lll!uoaOtlll|||0l||||||o||||||ltuunn

xs 30BJIUOD - AWVWANS 1J3YIOGNI 133r0Yd »+

¢ 39Vd ANVHWNS JLVW11S3 NNONVEOWIW N91S3Q ¥OSAVH ¥INNI VOVONONO
“1s3 139008 6L-S SON ISNIVIAS  6LVIAS 103r0dd _ } 96/11/01 9380 "33
6£:85:80 3WIL sJooulbu3 jo sdiod Awdy °s°n 9661 390 LE Nyt
<
mf/ ; »,




7 N

9sley8 9sL’2¥8  LEv'gol  ¥8L’S 99552 $£9°8¢ 202°28 £€95°¢0S V3 00°1 1S3 1350N8 6L-S SAN 3SAJVYEAS violL
€578 S%¥9'Lle  62€‘20L © 0 1L2°2¢  9%6'8¢  09L'SEE  AD 00009 131N 390330 V101
289’2 985’9 0 0 Ls'e 88%'2 182’12 3d1d 3903¥0 31IWISSYSIA  £0°20
L7, 6g6'62y  886'S8 0 0 892l 92l'ze  1S6'6.2  AJ 00009 137NI 390330 20°20
€20'6Y  S08°6 0 o S9s’s 2gL's 226’ LE ~ 3d1d 3903¥0 31gWISSY  10°20

13INI 390330 20

Lis’oge 201’99 v8L's 99s°€2 29’12 2€8'sY %0%’041L ¥I¥VY ¥SOdSIA 3INIG 1INYLSNOD V101
s65'9€  6l6'9 £95 2992 2ye’e 885’y 95821 TIVM 3144V LONALSNOD  €0°LO
058'92  99¢'S 12y, £16°1 6€2°1 8s5'¢ £68°¢l ¥I3M LONJLSNOD 20710
980°692 Ll8’¢€s 122’y 98L’6L 2vy'LL 989°s¢ 982’881 V3¥V VSOdSIQ 3NIA LON¥ISNOD 10710

V3¥V VSO4SIQ 3NIQ LONYLSNOD 1O

»x 9JNIBIJ - AYYWWNS LIIFIANT 1D3r0dd xx
S JOVd AUVHWNS J1IVRILS3 NNONVAOWIW NOIS3IQ YOGYVH YINNI VOVANONO
*1S3 1390aN8 6L-5 SAN 3ISMIVIAS  :6LVYAS 123r0¥d . 96721701 33180 "33
6£:85:80 NIl s4aauLbul jo sdyo) Awdy *s°n 9661 390 1§ Nyl




951298 9sl'2¥8  Lgy's9L  ¥8L’s 995°se ¥€9°8S 222'28 £95°€0S

£5°8  Sv9'Lls  éeg’zoL 0 0 L2'zge 9ve'ss - o9L’ssg
289ie¢ 95519 0 0 ug'e  88Y.2 182’12

7L 6£6'62y 8868 O 0 892'lE  geLles  lS6l6L2
g20'6y  S08'6 O 0 s9s's eL’'s @ele

Lis‘oss  20L'99  v8L’S 995’€2 2v'ie 2¢8'sy  wov'oll

S65°9€ 616'9 €%S 299'e 2ye’e 885y 958’21

S65°%E  616°9 €4 2992 29’2 88s’Y 9¢8° /4

£68'¢l

geg'cl

0£8°'92 99¢'s 12y L6t 68L°1

0£8°'92  99¢’s 12y gL6’L 682°1L

980692 218°€S 122’y 981 61 2y’ 989'6e  ¥£2'ssL

v3 00°L “1S3 1394N8 61-S SAN 3SNIVAAS V101
AJ 00009 . 137INI 390334 V10l

3d1d 390340 379W3SSVSIA €0°
AJ 00009 13IN] 39Q3¥0 20°
3dld 3903y¥Q 378W3SSY L0~

13INI 3903¥aQ

V3¥V TVSO4SIG 3NIA LONYLISNOD V101
7TIVM 3744vE 10AY¥LSNOD TVIOL

T1IvH 3744v8 LONYLSNOD  10°€0°
TIVM 3744vE8 LONYLSNOD €0°

dI3M LONYLSNOD TVIOL

¥I3M LONAYLSNOD L0°20°
4138 LONYLSNOD 20°

VIV TVSO4SIQ 3XIA 1JNYLSNOD TVIOL

c0
20
20

20

10
10

Lo
0

10
10
10
0

Lo
0

..~ .96/21/0L 318Q 333
9661 390 Lg NyL

S5L'8 1£9°1 821 18§, 625 280’1 s02'y HOINW ® 433 ‘321111434 % °L0°
S6€°9Y 622'6 82L, 805°¢C hoo“m £SL79 026:€2 NOILINYLSNOD W¥38 € °L0*
yeg'esl  s92'0¢  giv'e 89601 12676 00%/02  80£'6L NOILVAVIX3 2 °I0°
212'09 2yL'el 256 62¢'y cs6’¢ 2s0’s 20€’Le ONISENAS % ONIAVITD | °LO°
V3¥V IVSOdSIa 3NIQ LONYLSNOD 10°
VIV TYSOdSIQ 3INIQ LONYLSNOD
LINA  1SD TVIOL NONILNOD QNOS L1408d 240 3WOH QV3HAIA0 103IA WO ALNVAD T
#x 3894-QNS - AYVWWNS LOIVIANI 123r0¥d xx
9 39Vd AYVWKNS JLVKILST NNONVEOW3W NO1S3Q JOSAVH YINNI VOVANONO
. o *1S3 1390n8 &L-S SAN ISNIVIAS  26LVIAS 193r0¥d
6£:85°80 3WIL sJaauibuz jo sduyo)y Awdy °s°n
m H
/ R %




. ) ) . N

/ ;o ;
ﬁ N m/.. ... . ; ,sr_.v

95128 S1J3YIAGNI TONI vioL

127’891 Aouabuiuo)

§2L'€l9 vioLens

y8LS puog

L%5'899 v1018ns

995°¢2 314044

S26°9%9 JvioLens

9£9'8S U33J43d 831430 3WOH

Lyg'98s vioLens

222'28 . PE3YJaA0 .
£95£0S £95°€0S  9Iy’lL 0 s08‘8sl egL'soe Le9'6L2 v3 00°1 "1S3 1390n8 6L-S SGN ISNIVYAS TViOL
SS°S  09Liese 9Ly, 0 o, 607191 1s2'161 A3 00009 13N 390340 20

909’021 100’1 0 5088l £22'€9 928°28 VI¥V IYSOdSIA INIQ LDNULISNOD 1O
1INN 1SD VIOL S¥HNVHW $317ddNS  IVI¥3LVW  INWdINDI  ¥oav1 WOM ALNVOD

xx JOBJIUOD - AUVWHNS LIIUIQ 133rO¥d wx

L2  39Vd AYVHWNS JLVWILS3 NNANVYOWIW NOIS3A OSYVH ¥INNI VHVANONO

. . 1S3 1390N8 61-S SON ISNIVIAS  S6LVIAS 123r0¥d 96/LL/01L 938Q "333
6£:86°80 3WIL w..__wwc_.ch Jjo ma._ou xE..< *s'n 9661 390 g Nyl




951°298
1£%°891
622'€29
98L°'S

195899
995'€2
86" 999
¥£9'85
Lyg'98s

22'28
£95605 €95°€0S  9LY’L 0 508’8l 2g1’s0e

{4 o9L’ssE 9Ly 0 0 60%° LYt

g2l oy 0 0 806'8
19°y 186162 9lE 0 0 8gL 6Ll
26'lE 09 0 0 £9¢cl

909°02L 100’1 0 508°8L £22'€9
9g8'l 2l 0 002’21 829
€e8'cl 6Ll 0 s82’s £2s,
vEL'85L 089 0 02’ 125'29
LING 15D TVIOL S¥HNVA  S3ITddnS  TVI¥3LVW  INWIND3

8 39Vd AYVWWNS

S1J3YIANT TINI viol

Aouabuiiuo)
v1018nS
puog
V10180
1tj04d
vi018nS
JUBIJAG 991430 BUWOH
1vioiens
peayJaA0
229622 v3 00°L 1S3 1390N8 6L-S SAN 3SNIVIAS V1Ol
La2'L6l A2 00009 13IN1 390330 V101
£1£°2L -3d1d 390340 319W3SSYSIA £0°20
6187091 A3 00009 13INI 390330 20°20
655'8l 3d1d 390340 318W3SSY 10°20
L13INI 39a330 20
92828 V3YY 1VSOdSIA 3X1G L1INYLSNOD TV1I0L
856'Y TIVM 3733V8 1INYLISNOD €0°1L0
5208 dI34 LONALSNO3 20°LO
€689 V3¥V VSOdSIA 3XIA LONYLSNOD 10°10
YIUY TYSOdSIG 3XIA LINJLSNOD 1O
¥ogv WON ALNVND

»x 94N3IBIY - AYVWANS LIOFVIG 1J3rO¥d »»

31VWIL1SI NNANVHOW3W N9IS3Q JOSYVH ¥INNI VOVANONO

*1S3 1390N9 61-S SAN 3ISNIVIAS  6LVIAS 1I03rodd

6£:85:80 IWIL

s

(

sJaaubuz jo sdiod Awly °s°n

e

96/L1/01 938Q °333
9661 390 LE Nyl

™

LLMM

N N
. . kR
Gl 0NN N D OB E O R D BE O e h




€806 09 ] 0 L¥s’s 29s's 90W3Q 3 SOW VIOL
e cc cmeccccace aeceegecece eseeescesen commmmmmeen meeeeeeeean
2v'82  S0L'L 09 0 0 0 S02°1 AHYAGXYL-8 ¥H 00°09
2v°82 00"l 0070 00°0 0070 2y 82 AABaH ‘SJdALJQ Wonuy
29°0¢ /$8°L 0 0 0 0 268°L ¥3WOEV1-9  ¥H 00709
29°0¢ 00°0 00°0 00°0 00°0 29°0¢ (P3111%s-WRS) sJaadoqer]
9176 0SS 0 0 0 0SS 0 8L0XXS%1 ¥H 00709 3IXV € ‘NOL 02
9L°6 00°0 00°0 00°0 91°6 00°0 JIXY € 'NOL 02 ‘AO8SMOT'¥T¥L N¥L
£€9°¢% 8192 0 0 0 8L9'2 0 02004064 ¥H 00°09 IIXV € “MAD 000°99
€9°¢% 00°0 00°0 00°0 €9°¢% 00°0 3IXV £°MAD 000°%9/000°8%’ AMH " JyL
29°€S Y9 0 0 0 L9 0 ZL0VOSLL  ¥H 00°2L (3Qv18 Qav) ’l4IHSY¥3MOd
29 €S 00°0 00°0 00°0 2y°€s 0070 (3av18 aav) ‘sd‘92-a’¥IM3° 33200
Y1°6L 156 0 0 0 256 0 GOOMVSZH ¥H 00°2L 133008 AD §£°2
9764 00°0 00°0 0070 92762 00°0 18 A2 S€°2'¥IMYD'AVIXT GAH
2Y°€S Y9 0 0 0 Ly9 0 2L0VISLL ¥H 00°2L (3av18 aav) ‘14IHS¥3MOd
29 €S 0070 00°0 00°0 2y ¢S 0070 ' (3av18 aav) ‘sd’9z-a’¥IMd‘ ¥3z200
6S°§ 29 0 0 0 29 0 2L0VI0LL ¥H 00°2L 2Q ¥04 ‘217NVIAAH ‘319NVY ‘3avis
65°S 00°0 00°0 00°0 657§ 00°0 2Q ¥04 “¥AAH ’319NV ‘3avis
65°S 29 0 0 0 29 0 210v30LL ¥H 00°2L 20 ¥04 ‘J1INV¥AAH ‘3719NV ‘3avis
65°S 0070 00°0 0070 65°S 00°0 20 ¥04 “¥GAH ‘31ONY ‘3avg
g0W3d 3 80W
6v2'2l 00Y i 0 0 6%2'2L NOILINYLSNOD 30D ONI¥NG AJAUNS VIOL
, S¥H 00% =
29°0¢  6%2'21 00% 0 0 0 6%2'21 ¥3308Y1-8 ¥4 00°00Y NIW 2 X MM S X JAM/S¥H 0% AVS
29°0¢ 0071 00°0 00°0 00°0 29°0¢€ (P31113S-1was) J4adoge]
NOILONYLSNOD 3QJ SNI¥NG AJAUNS
8V - SWal] peayJsAQ
J01IVILNOD @D
’ YV - SWA3] PRIYJIAQ
YOLIVILNOD 3WIYd
LINN 1S3 IV10L SYHNVMW $3174dNs IVIYILVI INWdIND3 Josv1 gl M3¥2 WON ALNVND J0LIVILINOD mzumm
$3S0J pPaINQLJIsiqg 309foud
l 39vd 1Ivi3a 3LVWILS3 NNANVIOWIW NOIS3Q ¥OYVH ¥3ANNI VOVANONO J1VKILS3 4311vi3q
*1S3 1390N8 61-S SGN ISNIVIAS  6LVYAS 1D3r0dd 96/LL/0L 938Q °3}33
6£:85:80 3IWIL sJasulbul jo sduoj Audy °s°n

9661 390 g nyl




2g8'sy  09% 0s2‘2 0 1vs’s 1%0°9¢ gV - SWdl] Pe3YJIAQ TVIOL

0s2’'2 0 0s2’'z 0 0 0 391440 Q1314 WIOL
00°00SL 0s2‘2 0 052’2 0 0 0 OW 05°L
00°00SL  00°0 00°00S, 000 00°0 00°0 S3ILITILN HLIM 301440 Q1314
391440 Q1314
0se’oz o ] ] ] 0s2°02 JO¥LINOD ALITVAD V101
00°00S¥ 0S2‘9 O 0 0 0 052’9 OW 05°1
00°00Sy 0070 00°0 00°0 00°0 00°005% ¥33NIONI TONINOD ALITVND
00700/ 0SS’'S O 0 0 0 0ss’s OW 0§°1
00°002§ 00°0 00°0 00°0 00°0 00700 ¥39YNVW 321440
007005 0S6°2 0 0 0 0 086°2 OW 05°1
00°00§S  00°0 00°0 00°0 0070 00°00€S ¥OSIAYZUNS TOYLNOD ALITVAD
04INCI ALITVAD
LIND 1S3 TV10L SYHNVH S3I7ddNS  WI¥ILVW  INWAIND3  ¥O8v1 QI M3¥D WON ALNVND T e VALY 1
$350) painqiJisig 399fodd
2 39vd 1Iv130 JLVWILS3 NNONVHOWIW NOIS3A MOSHVH ¥3NNI VOVGNONO JIVWILSI ITIVLIC
*153 13908 6L-S SAN 3SNIVIAS  6LVYAS 1D3r0¥d _ 96711L/0L 938 ‘333
6£:85:80 FWIL s493uibu3 30 sdu0) AWy "§°n 966! 190 L Nyl

-

=N

o o )

P



7

M w
9%6‘'8s 0 0 0 4822 299'9¢ JV - SWA3] PEdYISIAQ TVLIOL
oog’2L 0 0 0 0 oog’‘2L J0YLNOD ALITVND V.01
00°002€ 0§S°S ] 0 0 0 0ss’s OW 0§51
00°00.€ 00°0 00°0 00°0 00°0 00°00.¢€ Y39VNYW 331440
00°00SY 0SL°9 0 0 0 0 0s2'9 OW 05°1
00°00S% 00°0 00°0 00°0 0070 00°00SY d33NIONT JO3INOD ALITVND
T0¥LNOD ALITVND
99’92 0 0 0 %82°2 29¢'92 DNIDGIYA DNIYNG A3AUNS TVIOL
69'g  %82‘2 0 0 0 822 0 ¥4 00°%92
$9°8 00°0 00°0 00°0 $9°8 00°0 4318
S¥H 825
9L9y  29¢'%2 0 0 0 0 298" vz ¥H 00°82S = NIW 2 X OW/¥H9ZL X OW G°L
Y1799 00°0 00°0 00°0 00°0 91°9% (SYOAIAYNS) S¥IdTIH INIYYW-2
DNIDA3¥Q INIANG A3AANS
IV - SWa3] PEIYIIAQ
M3Y¥D INIDA3YQ 3LVIS
LINA 1SD IVLOL SYHNVW $317ddNS IWWIYILVH LINWdIND3 Joavl QI M3¥D WON ALNVND M3¥0 INIDO3IYQ ILVIS
$3S0) painqlJaisig 3v9afodd
¢  39vd 11vi3q 31VWILS3 NNONVHOW3W NDIS3Q J083VH ¥INNI VDVONONO 3LVWILS3 Q311VL3Q
*153 1390N8 6L-G SON 3SNIVIAS  :6LVYAS 103rodd 96//1/01 3380 343
6£:8G9:80 3INIL m._mmcmmr_m 30 wa..ou >E..< ‘s'n 9661 3120 L€ Nyt




v2°6. 256°Yl 0 ] 0 266°91 (V SOONVSZH ¥H 057281 ©43NoNA AD s€°2
Y276 00°0 00°0 00°0 9L°6L 00°0 INE AD SE°2'UIMYUI‘AVIXI GAH
62°0L €22l O 1] 0 €22'¢L i} LO0YISSL ¥H 067281 IHSY3MOd’'dWNG ¥V3Y’‘LSE ‘Ad 0¢-22
62704 00°0 00°0 00°0 61°0 00°0 2692 ‘AJ0E-22 1SS’ AMH-340° 31
2y°¢s  9Lo‘oL 0 o 0 9i0’'0L 0 2L0vVISLl  ¥H 0S°Z8L (3av18 Qav) ‘131HSYIMOd
2y°¢s 00°0 00°0 00°0 2y°gs 0070 (3av18 aov)‘sd’-a’¥IMd‘¥3z0a
6S°S 8%0°1L 0 0 1} 8%0°1 0 9L0VI0LL ¥H 0S°Z8L 20 ¥04 ‘DITNVIGAH ‘319NV ‘3QvIE
657§ 00°0 00°0 00°0 657§ 00°0 20 Y04 ‘¥GAH ‘319NV ‘3qv18
9¢°.8  S00°2 ] 0 0 0 S00°2 710¥d0D3-X  ¥H 05°Z81L
9¢°L¢ 00°0 00°0 00°0 00°0 9¢°2¢ Ja)10 aptsing
2L0g  8%9’'S ] 0 0 0 879’'s - AHSAQIYL-X ¥H 05°Z28L
2L°0¢ 00°0 00°0 00°0 00°0 zZi-og AABBH *4Q ¥onJ) epiLsIng
§6°.8 SLL‘Z 0 0 ] ] AV AAHYdODI-X UH 0S°Z81
66°2¢° 0070 00°0 00°0 00°0 S6°2€ Areal *dp -dinb3 aptsing
9.°9% 89.'8 0 0 0 0 892'8 Q3W¥dOD3-X ¥H 05728l
92°9% 00°0 00°0 00°0 00°0 92°9Y : wnipay *do °dinb3y apising
29°0¢  €8%'LL 0 (1] (] 0 €8y LL ¥3308V1-8 ¥ 00°SLE
29°0¢ 00°0 00°0 00°0 00°0 29°0¢ (P31 11)S-1Was) sJadoge 2
NOILVAVOX3
NO1LVAVIX3
20€'lE 009 ] (] 82°11 92561 SNISENYD 3 ONIYV3ITD VIOL
6679125 20€'lE 009 0 0 822°11 $25°61 42V 00°9 INISENYD B ONIAY3ID WVi0L
£€8°689€ 6€L'22  08% 0 0 955’9 €85°SL YOWOD ¥V 00°9 diy)y pue 3n) ‘eiq (Wog2)
£8°689¢ 00°08 00°0 00°0 09°260L €2°L652 Qu0lL 03 $33J) P3W qnJo pue Jeald
2L°225L §91°6 0zL ] 0 2ee’s 1%6°€ A1300 ¥V 00°9 JeAoway apnyoul ‘etq (Wogz)
2l-Zzz2sl  ontoz 00°0 00°0 $€°0.8 22°959 Q w0l 03 Sdun3s pay qnuy 3 Jeald
ONIGEMIY 7 ONIAVID
IV 9
Q388n¥9 3 @3¥v31I 39 Ol
10SE A8 /002 V¥V NV
INISENYD 3 SNI¥YITD
LIND 1S3 Y1OL SYHNVH $317ddNS  VINILVW  INWdIND3  ¥08V1 Q1 M3¥D WON ALNVND T yauV IWS0dSIQ N1 LONNLSNOD

VIV TYSO4SIA INIA 1INJLSNOI “LO

% 39vd 11v13d J1VWILS3 NNONVHOWIW NOIS3A ¥OSUVH ¥INNI VOVANONO 31VRILS3 QITIVL3C
. *1S3 1390n9 61-S SAN 3SNJIVIAS  :246LVEAS 1J03r0¥d - . 96/721/0L 33eQ "433
6£:86:80 IWIL sJ23utbul jo sdyo) Awdy *s°n 9661 390 |§ Ny

ra . -
£ ‘
£ .
: w N [
ﬁ ; E ! %
’ £

AN N K




'

s’y 08 0 02¢’'tL 16§ 96%'2 K3INW ¥ @33 ‘3ZIN11¥34 WIOL
2L s02'y 08 0 02¢'tL L6E 964’2 AS 00°00%2 HOINW B Q33S ‘3Z1711¥34 WIOL
g0°6 212 ) 0 0 212 0 9004rS21  ¥H 00°%2 QM2 IVIYLSNANI

S0°6 00°0 00°0 0070 506 00°0 GG22-Qr "Wiv4'HM'¥0L0VYL
99°L  186°'S 08 0 02€’1 92l 9642 agviX AS 00°00%2

99°1 £0°0 000 650 20°0 90°1 HOINW ® a33S ‘3ZI711¥34

AS 00%2 = 6/.:01C,002+,0S£)30IS 2
$3407S 301S 3QiIsSiN0
HOINW 3 @335 ‘3217113434

HOINW B @335 ‘3ZI111¥34

026'¢€2 0 0 0 990° L1 968°21L NOILONYLSNOD W¥38 TV.OL
6571 026'€se 0 0 0 $90°11L 95821 A2 00061 NOILONYLSNOD WY38 TVLIOL
29°¢s  9lo‘ol 0 0 0 9Lo’ol i} 2LOYISLL  ¥H 06°Z8L (3qv18 aavy) ‘131HSY¥IMOd

A A1 00°0 00°0 00°0 29°€S 00°0 (3av18 aagv)‘sd’9/-a"¥1M0'¥3z00
65°§ 8%0°1L 0 0 0 8%0°’l 0 L0V30LL ¥H 0S°Z8L  2Q ¥04 ‘IITNVIAAH ‘319NV ‘3avi8

65°S 00°0 00°0 00°0 65°S 00°0 20 ¥04 “¥aAH 319NV ‘3avia
66728 SiL'2 0 0 0 ] SLL'2 AAHAAOD3-X ¥H 057281

$6°2% 00°0 00°0 00°0 00°0 S6° L€ Aneay -do °dinb3 apising
29°0¢  LwL'S 0 0 0 0 Lv2's ¥3¥08vI-8  UH 05°28)

29°0€ 00°0 00°0 00°0 00°C 29°0¢ (Pa1114s-1was) Jadoqe

NOILONYULSNOD Wy3g
NOILONYLSNGD Wi3g

80£°62 0 0 0 682’ 6% 610°0% NOILVAVIX3 V101
62°s  80£’6l ] 0 0 682°'6¢ 6L0°0% A2 000S!t NOILVAVIX3 vi0L
LINN 1S3 V101 SYHNVMW $311ddns IVIYILVW INRdIND3 J08v1 a1 M3¥D WON ALNVND V3IYY IVSOdSIa INIA LONALSNOD

V3YV IYSOdSICQ 3NIA LINYLSNOD “10
S 39vd 11v13a JLVWILST NNANVYOW3W NOIS3Q dOSYVH YINNI VOVANONO . 31VAWILS3 @371v.130
1S3 139aN8 6L-S SAN ISNIVIAS  :6LVIAS 123rodd . ... 96/2L/01L ?3BQ *333

6£:86:80 Wil . v s493ulbuz jo sduog Awdy °s°n 9661 190 1€ Nyl




oz'ol Y8l S 0 2e oL ast J24vIX V3 00°8L

02'0L  S2°0 00°0 02" 1 1570 298 $1708 8/5
09°'8 852 9 0 os 9 912 J¥vaxX 47 0070€

09°8 12°0 00°0 « 00°4 80 22 WY38 L¥0ddNS AVMNTVM 01X2
06'S  S62 g 0 2 m €52 24vaX 41 00°0S

06°S 5L°0 00°0 05°0 %0 90°s 3038 NOISSIUAHOD YXY

45 022 =402 X 1LL

e el 51 0 261 3 615 JUVOX  4S 007022 N33ML38 NI 3INVYEWIW

s 10°0 00°0 060 910 9§°2 . 11SY1d/M GOOMATd n9/S ¥IAV1 2

47 09 =BNOT 429°%

95's  vEg 9 0 0zl 9l 002 23vaX 41 00709 0 uEsl BiYY

95°5 0L°0 00°0 00°2 £2°0 ve's ¥3W3W GOOM 9X9
€90 080°L 6L 0 96€ £9 199 292X 41 00799

1£90 62°0 00°0 00°9 99°0 12°6 $1S0d 8X8
6oL 880°L Yl 0 825 8l 298 J9VOX 41 00°99

6991 2270 00°0 00°8 820 12°8 8/EX2/1-EX81
Sv Ll 869 ol 0 082 €5 698 48¥IX 47 00°0%

il S0 00°0 002 ) 11°6 140ddNS WH041V1d 9X2
19712 90L oL 0 oss e ccg Ju¥X 47 00°€€

v 1z 20 00°0 00°0L 20 89°0L 3019907 dOLS 6LXSM
9g°8L 9¢8°L 02 0 000°L 901l 62l JgvIx 41 00°001

98l 02°0 00°0 00°0L 901 622 3d1d 131100 dSI u¥2
628l 82L‘L 8l 0 08Y Ly 209 Ju¥X 47 00709

68l 050 00°0 00°8 690 L ol Iv¥ 30109 3 1SOd 133LS
8°lE 9vs'z 02 0 9% 0 054’2 3¥3308Y1-8 45 00708

8°1E S2°0 00°0 02" 1 00°0 29°0¢ ONINI3A X2
95°€8L 29§ Y 0 002 12 991 18VIX V3 00°2

95-g8l 0072 00°0 00°00L 49701 262 3139DN0D/M Q31114 3d1d dSI wl
8L'12L 8%6’L 9L 0 082°4 S8 €8S 48VIX  AD 00791

g1zl 00°L 00°0 0008 25" 9v°9§ 35v8 3L3YINOD
19°05 €19 8 0 00g oy <2 48V7X NOL 00°02

1970 8£°0 00°0 00°sL 00°2 19°51 1114 103735 Q3LIVdHOD

¥I3M L1INYLSNOD

LING 1S TVIOL SYHNVH S311ddNS  WINALVW  INWdIND3  ¥08V1 Q1 H3¥D WON ALNVND T an 1oNW1SNOD

|l||||10|lllullll|illtll|||i|l-||llll'l!ltlltcllllll|l0||ll||ollnlllllllltnlllllllllllllnltlu|lu1l|ll|||ll|||l||ll|||l|!|ltc|||||ll||ll||lllt|ll|lnll|||||l||0|lltla||||n|||

v3yy 1¥S04SIa INIQ 1ONILSNO3 “10

9 39vd 11vi3a JLVWILST NNONVYOW3W NOIS3Q ¥OSYVH 3NNI VOVANONO J1VKWILS3 0311viad
“183 1390n8 61-S SAN 3ISNOVYAS  61VIAS 103r0dd 96/41/0L 93BQ "333
6£:85:80 IHIL sJaaulbu3 jo sdJo) Awly “s°n 9661 390 Lg Nyl

-
¢
N L S




4 R ,.J

£es s20'8 ¥I3M 1ONJLISNOD VLIOL

€e8'el  &LL ] cg2’'s

1INN 180 VIOL S¥UHNVHW $317ddNS TVI¥3LVH LINKdIND3 J0avi QI M3¥D KON AINVND YI3M LONYLSNOI

e L R L R R R R e L kR e L R LR Y

V3¥V TVSOdSIQ 3XIQ LIONULSNOD “ L0
pA 39vd 1Iviad JIVWILS3 NNANVYOW3W NOIS3Q ¥OBYVH YINNI VOVANONO J1VKILS3 4311V13Q
L “1S3 1394N8 6L-G SOAN 3ISNIVYAS  61VYAS 1I3r0¥d 96/4L/0L 3918Q 333
6£:85:80 3WIL sJaaubul jo sdio) Auwly *s*n 9661 390 g hyl




9¢8°21 29l 0 ooz’2t 8.9 856’y ' VM 3144V8 L1OMYLSNOD TVIOL

86°0 188°S %9 0 009°€ syl 26172 J¥Y¥IX 4S5 00°0009 #S 0009 = /Sl X ,00%

86°0 10°0 00°0 09°0 2070 9€°0 INITAOYAATI0d Q3JUOSNISY 1IN GY
22°L 88y 8 0 002 gl 022 2¥VIX 41 00°00%

22l 20°0 00°0 0s°0 S0°0 2970 SJIM PIZIUBAIED JUMI BLP ¥/l
9Ly g4l 0 0 0 £yl 0 20018510 ¥H 00°0S  ¥IG/M ONOT L3-0% ‘¥39NV V1A u02

9Ly 00°0 00°0 00°0 9Ly 00°0 9NOT ,0% ‘VIA w02 ‘¥39nV ‘111¥Q
19728l €S9°€S 0 0 00%'2 091 %601 48vIX  v3 00°02

9728y 0s°L 00°0 00°021 86°2 69°%S M3¥2 ONITTING
95°¢€8¢ 129°2 0y ] 000'9 ¢le 8591 48vIX  v3 00°02

95°¢8¢  00°2 00°0 00°00% 99°0L 262 370d ALITILN BNOT /02 X VIQ w0l

TIVA 3744vE LINYLSNOD
LIND 1D TV10L SUHNVW $317ddNs  VI¥3LVW  INWJIND3  ¥08V1 a1 A3¥D WON ALNVND T I VA 3144v8 19nuLSNOD
vIYY TVSOdSIa 3NIG LOA¥ISNOI °10
g  39vd 11viad J1VWILSI NNANVEOWIW N9IS3A ¥OSYVH ¥INNI VOVANONO 3LVWILS3 @311vVi3d
o . *183 1390N9 6L-S SAN ISNIVIAS  :6LVYAS 123r0¥d oo 96711/0L 2380 "$33

6£:85:80 IWIL sJasutbuz jo sduod Awly *s°n 9661 390 LE hyl

ww: K ;

. ol
G ONF SN 0N OO m N O O A P OO OBFPR B




VIRE") WIS TR 0 0 0 12891 ¥ 62°SLE
9199 00°0 00°0 00°0 00°0 1799 (ININVW) LINVISISSY *INIVW
0%°0¢ 0096 0 ] 0 0 0096 ¥H 62°6LE
0%°0¢ 00°0 00°0 .« 00°0 00°0 0%°0¢g $S08 2YOHS
oL'2g Z26l'0L 0 0 0 0 2EL°01 U 62°6LE
oL 2¢ 00°0 00°0 00°0 00°0 oL°2¢ NIV1dvD ¥3aN3L
0L°0S G696 (] 0 0 0 669°'6 UH 6L°SLE
02°0€ 000 00°0 00°0 00°0 070§ . ¥3IINIONI ININUVH
Loy 626°€L O 0 0 0 626°€lL U 62°6LE
Ll Yy 00°0 00°0 00°0 00°0 L9y J01V¥3d0 390340
65°€E 20901 9iE 0 0 0 209°0L dH 62°6LE
65°¢S 00°L 00°0 00°0 00°0 65°¢¢ NIV1dvd 3903yd
9°'8  6lS 0 0 0 61S 0 dH 00709
S9°8 00°0 00°0 00°0 59°8 0070 44138
20°€s  ¥8l’'E 0 0 0 y8l'¢ 0 200XX0XX ¥H 00709
20°€S 00°0 00°0 000 20°€S 00°0 dH 0S2 5Nl ONVINI
66°091 659°6 0 0 0 659’6 0 LOOXXOXX ¥H 00°09 wooq 0
667091 0070 00°0 00°0 66°091 0070 G2/h dypsz auesd Bulleo)s UOIQOSL
yLt9y  266°S 0 0 0 (e 258°S ¥H 007021
1°9y 00°0 00°0 00°0 00°0 91°9% S¥3d13H 3INIAVK-2
9L°9%  89L'2 0 ] 0 0 892'2 dH 00709
9199 00°0 00°0 00°0 00°0 179y (3INIYVW) LNVISISSV *INIVW
0v°0§ %28l 0 0 0 0 4¥28'1L ¥H 00°09 -
0%°0¢ 00°0 00°0 00°0 00°0 0% 0¢ $S08 JUOHS
oi'2g  926°L 0 0 0 0 926’1 ¥4 00°09
oL°2€ 00°0 00°0 00°0 00°0 oL°2¢ NIV1dv3 ¥3QN3L
0.°0¢ 2%8°L 0 0 0 0 298’1 ¥H 00709
02°0% 00°0 00°0 00°0 00°0 0.°0§ ¥3IINIONI 3NTYVK
Lityy 2492 0 0 0 ) 179°'2 ¥H 00°09
LLtyy 00°0 00°0 00°0 00°0 LLTyy 401V¥3d0 3903¥a
65°¢E  6lo‘2 09 0 ] 0 sl02 ¥4 00°09
65°€€ 00t 00°0 00°0 00°0 65° €€ NIV1dvd 3903y4
LINN  1SD V101 SYHNVMW $317ddNS  IVINILVW  INWJINO3  ¥08v1 G1 M3¥D WON ALNVND 3d1d 3903¥@ I18WISSY
131N] 390330 "20
6  39vd 11vi3d 31VWILST NNONVIOW3W NSI1S30 ¥08dVH ¥INNI VOVANONO JIVAILSI Q311V1aa
*153 1390N8 61-S SAN 3ISNIVIAS  6LVIAS 1I3royd _ . 96721701 338Q *343
6£:85:80 INIL sJaautbug jo sdiog Awlv *s°n 9661 390 LE NYL

|



$9°8 99E 0 -0 0 9Ye 0 dH 0070%

$9°8 00°0 00°0 00°0 $9°8 00°0 44108
20°¢s €212 0 0 0 £21°2 0 200XX0XX ¥H 00°0%
20°€S 000 00°0 00°0 20°€S 0070 dH 0S2Z 9nL GNVINI
667091 0%%'9 ] 0 (] ov%'9 0 LOOXXOXX ¥H 00°0% woog 340
66°09L  00°0 00°0 00°0 66°091 00°0 G2/m dypsz sued) Buileold uolpsi
7L°9%  L69°€E 0 0 0 0 169°€ ¥4 00°08
179y 00°0 00°0 00°0 00°0 y1°9% S¥3d13H INIAVK-2
yL°9%  948°L 0 0 0 0 9981 ¥H 00°0%
1799 00°0 00°0 00°0 00°0 L9y (3NTYVH) LINVLSISSV “LINIVMW
g% 0g  9L2’lL 0 0 0 ] 9z’L 3H 00°0%
0%°0¢ 0070 00°0 00°0 00°0 0%°0¢ $S08 JUOHS
oL-2e  v82’t 0 0 0 [V %821 dH 00°0%
oL-e2g 000 00°0 00°0 00°0 oL2¢ NIV1dVD ¥30N3L
02°0¢ 822't ] 1} 0 0 g22'l ¥H 00°0%
0.°0¢ 00°0 00°0 00°0 00°0 0.°0¢ ¥33INIONI INIYVW
LLeyy 9901 0 ] 0 i 992"1 ¥H 00°0%
LYy 00°0 00°0 00°0 00°0 LLoyYy ¥O1vy3do 3943yq
65°€E  wve‘L 0y 0 0 0 el UH 00°0%
65" €€ 00°L 00°0 00°0 00°0 65°€€ NIV1dvD 39G3¥d
§9°¢ 22’2 0 0 0 25L'2 0 34 6L°SLE
59°8 00°0 00°0 00°0 59°8 00°0 4418
¥H/S9S = OW/UH9LL/00S LLS
ow/00S8°LL 18303

ow/000‘% auljaJdoys ,0002
ow/008‘2 pabaaugns , 0001

00°'s9  925'02 O 0 0 925°02 0 ¥H 61°GLS  ow/00l’'y  Bulleol} ,000Lounsse
00°s9  00°0 00°0 00°0 00°59 00°0 3d1d 390340
20°€Ss  6S2°91 0 ] 0 652°91 (] 200XX0XX ¥H 61°GLE
20°€S 000 00°0 00°0 10°5S 00°0 dH 052 9NL GNVINI
s5'0s2 12L'6. O 0 0 12162 0 ¥ 6L76LE
$6°0S2 0070 00°0 00°0 55052 00°0 _ G# 96patg 911BIpAN
91°9y 08226 O 0 0 0 082'26 ¥ 0070002
91°9%  00°0 00°0 00°0 00°0 91799 S¥3dT13H INTUVH-9
LIND 1S3 1V1OL SHHNVW $317ddNS  IVIYILVW  LNWAIND3 YO8V a1 M3¥D WON ALNVND T L3N 2003ua
13N 390330 "20
0L 39vd 11V130 3LVWILS3 NNONVHOWIW NO1S3IA ¥OSUVH ¥3INNI VOVANONO JIVMILS3 G371V13C
) “153 13909 6L-G SAN ISNIVYUAS  6LVHAS 1D3roNd 96/21/0L 938q °333
6€:86:80 3NIL sJ93ulbuz jo sdyo) Auay *s°n 9661 390 LE Nyl

ann --”/, .n.-_ -.l-_ SN G T aE e n.lr._m R G B =m




/ 5 .
I . . “

£€95£0S  £95°€0S  9L¥’L 0 508’81 2gL’s02 229622 v3 00°) *1$3 1390n8 61-S SAN ISNIVYAS TVIO0L

1INN 1S3 TVIOL SYHNVH $317ddNS IVI¥ILVN INWdIND3 J08v1 QI M3¥D WON ALNVND 3dId 390340 318W3SSVSIA

13INI 390340 20
Ll 39vd 1iviag JLYWILST NNAONVIOW3W NOIS3Q J08IVH dINNI VOVANONO

JIVWILSI ¢311vi3a
. — *1S3 1390n8 61-S SAN ISNIVIAS  F6LVAIAS 133r0dd 96/21/0L 9380 333
6£:85:80 3IWIL sJaauLbug jo sduol Away *s°n

9661 390 Lg Nyl




yee szl 267SL s2°L 2£°601 00°¢ ’ . ‘ viol

9.°9% . 92°9Y 00°L 92°9% ¥H 00°L nLpaW ‘sJojesadp "dinb3 apisIND 1QINYODI-X  TIMW
90°LE 90°Lg 00"} 90" 1§ ¥H 00°1 Pa111yS-lwas) ‘s4adoqe] apLsIN0 T ¥IH0AVI-X  1IKW
95°1¢ 9s°1¢ 00°L 951§ dH 0074 Pa111)S-1was) ‘sJadoqe apisINg J YIW0GVI-X  IMW
S€°0 S€°0 52°0 6g°1 U S2°0 $]00L 11ewS 3 Q20XXIWX TIW
. 29°s1 29°61 00°L 29°S1L dH 00°1L 10u0€ ‘19 34 A8E°L ‘HM’HE’¥Q1 3 €O0V20ST MW
€97 = SUNOH M3¥D %00L = Qo¥d soyyoeg/Japeol | + Jadogey-X 2 48VIX
Lol 922 00°2 06°£01 ve g vioL
21°€6 21°€6 00°¢ 90° L€ dH 00°€ Pa111)S-1uwas) ‘sJadoqe] SpisIN0 7 ¥3¥0AVI-X  IIMW
€2°01 €2°01 $€°0 - 9s°lE 44 ¥€°0 P3111¥S-1was) ‘sJadoqet] apisIN0 4 ¥IWOEVI-X 1MW
6€°1 651 00"l 6g° 1 ¥4 00°4 S1004 1j8WS 3 QZ0XXIWX  1IW
68°S S8°¢ 001 $8°§ ¥H 00°1 S100] JOMOd °ISIW 3 OLOXXIWX  1IMW
%2 = SYNOH M3Yd" %001 = QO¥d S1001 JaMOd °*OSIW + Jadoqei-X ¢ asvix
18798 822 00°2 60°28 62 V101
08°S 08°S SL°0 59°8¢ ¥ SL°0 sJo3juadie] apisIn0 JYIINEVI-X  1IW
62°92 62°9. 0072 Sl 8¢ ¥H 00°2 sJajuadde) apisIN0 TYILNDYVI-X 1IN
8.2 8.2 00°2 6g°1 ¥H 00°2 S100L J1BWS I Q20XXIWX  1IW
p] = SUNOH MI¥D %00l = Qo¥d $1001 j1ews + 43judied-X | 43vaX
20°9LL el 00°2 £€8°901 € Iviol
129 L-29 00°2 90°LE dH 00°2 P3111%S-1was) ‘sJadoqe dpLsING T ¥3WO8Y1-X  TIW
Gl 8¢ SL°8¢ 00°1L sLegs ¥H 00°1 sJa3juadie) apisING TYILNJYVI-X  TIW
25°9 . 159 210 $9°8¢ U4 LL°0 sJ4a3juadie) apLsING JYILNJEVI-X  1IW
681 651 001 6€°L 4 00°L $100L 11BWS 3 QZ0XXIWX  TIW
e8¢ §8°¢ 00" §8°¢ ¥4 00°L S)00) JOMOd "OSIW 3 OLOXXIWX  1IW
0S = S¥NOH M3¥D %00l = Qo¥d S100) J3MOd “OSIN + JoJoge)-X 2 J¥VIX
92°9.2 9618 912 61961 00°9 V10l
£0°L €0°1 9.°0 6¢°1 © ¥H %2°0 S100L 1jBWS 3 QZOXXIWX  1IW
6292 62°Y. 00°1 629, dH 00°L AJ 62°€ ‘WIM¥D ‘34°¥a1 3 200¥ISE1  1INW
. €9°9 £€9°9 00°1 €9°9 ¥ 00°L 1W-¥74L ‘907 VIQ w9l ‘¥3ddIHD-8 3 90010028  1IW
6L°LY 6L°LY 001 6L LY 3H 00°1L uNipaW ‘sJojedadp *dinb3 710IWYODI-8  TIKW
el-ig 2L Lg 00"} 2LLg 4 00°1 (PR111)S-1WaAS) ‘sdadoqey 4 ¥3I¥oEV1-8 11K
69221 6%°221 00°Y 29°0¢ ¥H 00°Y (P3111)S-1was) ‘saaJoget 7 ¥IYOSVI-8  TIW
08 = S¥NOH M3¥D %00l = goyd Jp1 NMY1ADY/E-¢ L/aaddLyd w9l L + Jedoge)-8 § VOWOD
107622 65 0€L 00°S 25°86 00°€ 1oL
SL°29 SL29 00°2 85°€€ UH 00°2 WXV € '9X9 ‘MAD 000’9y ‘AMH'NYL 3 £003N0SL  1IW
9%°g 9h°g 00°2 €2 dH 00°2 A9 000°0€) ‘A2 @ ‘AQ08 dWNO ¥V3¥ 3 BOOXX09L  TIW
96°18 96725 00°L Y6715 ¥H 00°L ING AD 0871 “¥IM¥D ‘AVIX3 GAH 3 9LOVISZH  1IW
£8°95 £8°95 00°2 29782 dH 00°2 AAB3l 'SJ9ALJQ NONJ) TAHYAGNYL-8  TIW
69° LY 69°LY 00°L 69°LY 34 00°L unipaj ‘ssojesadg "dinb3 40aWydOD3-8 1IN
0% = S¥NOH M3¥D %00L = UO¥d Jpeo1/yandl dung AD 2| 2 + AYJAPYJI-§ 2 AL300
1502 1s02 SUNOH 1s02 SYUNOH 3ivy WOM "ON NO1idI1¥2s3a al W3ll -mmw
R LR R LR LR R bR | A (s 18 sxxny dINDI xxxx sxxx 0BV xxxx hdehd i it i e L L D R T
wx dMIOVE M3YD wx
l 39vd dniave 31VWILST NNONVIOWIW NSIS3A ¥OSUVH YINNI VSVANONO
1S3 1390N8 6L-G SAN ISNIVIAS  :6LVYAS 123r0¥d 96/21/0L 23eQ 333
66185180 INIL sJoaulbul jo sduoy Awdy *s-n 9661 390 1§ Nyl
\ 4 \ : ;

"\ ~

[ ) R



SIS G0 OGN B NN G BN NN OB BE N Gan RN AR A 4h am G e
s . . -

(. |

881 6176l 96/0€/S0 ¥H 2L°0% €271 LL°% %0°0E  %0°0L 48791 AAeB3l *JaQ YONJL dPESINOD  AHIAQN¥L-X TIW
592 81l 96/0£/S0 ¥H 90°LE  L2°L 89°9 X0°0fL X0°0L 9L°91 (PR111)S-LWdS) Jadoge] SpisIng  JIA08Y1-X TIW
881 67°%L 96/0£/50 ¥H 9£°2¢ 2571 02°0L %0°0€ X0°0l €671 43110 3ptSIN0  110¥d0L3-X TIKW
(1}14 1% APAY S6/10/LL ¥H 92°9% 00°0 S£°¢l %0°SE  %0°0 SL 92 wnipay *do *dinb3 9pisIn0  QIWYJODI-X 1IKW
Slg éL°61 96/0£/S0 ¥H S6°2¢ SS°L 0270l X0°0£  %0°Ol e 8l Angay *dp "dinb3 apLSINQ  AAHYJODI-X TINW
17 0.°02 S6/.0/LL ¥H GL°8E 00°0 0L°0L X0°SE  %0°0 ££°02 Ja3uadJeg apising  YILNYVI-X 1IN
()4 69°01L %6/92/.0 ¥H 2%°82 00°0 2S°L X0°0E %0°0 §9°02 AAB3H 'SJIALIQ AONJL  AHYAGKYL-8 TIW
T4 4% 98°¢l 96/9L/%0 ¥H 29°0€ 69°0 0976 %0°0L X0°0 99°S) (Po1113S-1wag) Jaloge y¥3Y08Y1-8 1IN
: ozl Sb°Ll 96/9L/90 ¥H 6L°Ly 1670 9.°21 X0°0¢ %0°0 [4 %4 wnipaW ‘Jado b3  @IWYAOD3-8 TIN
SUNOH 17nv43a  31vadn  Won 31vy TAYL ONYd SNI/SXL WI¥3AO0  3svE NOI1dI¥3s3a al yosvi J¥s
seesssecsesccecscecccceccccsecennnnnccooccceos gynyp IVIOL mmmx  mcmcceomecccccmcscccicececcsesese oot o s et s s sttt c o st esas oo oot tas oo
»% dDIOVE JOBYT xx
4 39vd dnXove JLVWILSI NNANVHOWIW NOIS3a JOBAVH ¥INNI VOVANONO
©1S3 1390n8 61-S SON 3SNIVIAS  *6LVAAS 133roud 96/21/01L 93eQ *333

6£:85:80 3IWIL sJaaulbul jo sdiol Away *s°n 9661 390 g Nyl




9Ly dH £0°€S  68°L2 8i°¢ 00°s ee’9 2L il 3eog Bnl dyopg oL 00§ 200XX0XX TIW

ool ¥ 66709l 62799 29°9  9l°SL  LL°6L  S2°€S  S2/M dyps2 sued) Burieoyd uoiggl LOOXXOXX TIW
261 ¥ 6£°L  2S°0 90°0 €0 L0 90 $1001 )jews OZOXXINX TIW
42 ¥H $8°S Ly°2 %2°0 §6°0 070 S6°1 S100L JOMOd *OSLW  OLOXXIWX 1IMW
g8l ¥ 62°0L 8S°6L 6670 09°9 9672 12°8 SS°8  09°€2 3692 ‘A30€-22 L1SE'AMH-440°NiL L00VISSL TINW
08 dH 8S°€E  9¥°8  90°0  6£°0 282 S0°0L 992 95°6 #MAD 000°9% ‘3IXVE ‘AMH ‘Nl €00IOSL 1IW
09 ¥H £9°€Y 0S°6 Y20 85l v 0679l €82  2%°0L  3IIXV £'MAD 000°99/000°8Y°AMHN¥L  020040S1 1IW
09 ¥ 9L°6 28°2 02°0 o0g°L €L°0 67°1 g2°¢ IXV € ‘NOL 0L ‘AOEMOT‘¥TYL M¥L  BLOXXSYL TIW
08 WM €272 L7 60°0 1€°0 9Ll A 8 ‘AQ08 dWNG ¥vV3Y‘1dO NoniL 800XX0%L 1MW
v2 ¥ S0°6  9l°2 900 8E°0 20 92°2 6§70 g2 6622-Gr ‘WYVdHA'¥OLOVYL 4004rs2L 1IW
66€ 4 2H°gs  Z2°se 92 989  €6°Y  88°€l (3av18 aav)’sd’o/-a‘¥IN2‘¥3Z00  2L0VISLL TIW
66¢ ¥ 66°S  95°2 80°0 20 g2°2 20 ¥04 ‘¥AAH ‘ITONV ‘3avis Y10V20LL 1IW
€Y ¥ 29°6L  26°S  60°0 £9°C 870 Yz 9% 05*%  dIQ HAnOE/X8 34 A28/S-L'HM’HE/a1 £00v3057 1IN
. 08 ¥ 62°9L 06°LE Y1°2 el 079 40702 €26 'AJ 62°€ '¥IMYD‘34'¥a1 Z00VISET 1IN
002 dH 92°6L 16°1E 68°¢ 19°2 G0°6 82°82 1X8 A S£°2 ¥ MY AVIXT QAH SOONVSCH 1IW
0g ¥ 927y 28l 160 85°L €70 €0°1 9NO1 (0% ‘VIG w02 ‘¥30NY ‘17130 20018510 1IKW
08 I €99 XL 00°0 £€0°0 19°0 192 €70 2£°1 GLW-3TAL ‘ALIOVAYD w9l ‘¥3IddIHD 90012028 1IW
SYNOH  31vy TVIOL d3¥ 03 d3¥ ¥L ¥4 ¥1 904 13nd W94 3d3a NOI1dI1¥3530 IN3WdINOD3 "ON°GI J¥S
il S ittt S i i ittt . 2 J(._.O._. L 2 it ehbdinddh it Sttt ittt ittt d i A A b L R L K i AL R R R R R L R R R R R
% dMXIVE INFWAINOT »x
€ 39Vd dMIIVE JLVWILST NNONVYOW3W NOI1S3Q ¥OS¥VH ¥3NNI VOVANONO :
*1S3 1390N8 6L-G SAN ISNJIVIAS  S6LVIAS 123r0¥d . 96/21/0L 218G 333
65196280 IWIL sJovuibuz 0 sduyo) Away *s°n 9661 390 Lg nylL




B GBI GON G0 BN B OB AN G U T GE G G D G & ae
e
@

SYRACUSENY

APPENDIX F
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Peter Tufo
Chairman

Nancy E. Carey
~ Board Member

. New York State Thruway Authority
William C. Warren Il

Board Member 200 Southern Boulevard

Post Office Box 189

John H. Shafer, P.E. Albany, New York 12201-0189

Executive Director
40 Years of Service

October 6, 1994

David R. MacPherson, P.E.
Project Manager

U.S. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207-3199

Dear Mr. MacPherson:
Thank you for your
Confined Disposal
Dredging. |
directly with you on this project.
address or by phone at 518-471-5020.

Facilities for Onondaga

letter of September 22,
Lake

Department of
Operations

John J. Baniak
Director

Office of Canals

John R. Jermano
Director

Phone (518) 471-5010
TDD/TTY 1-800-253-6244
Fax (518) 471-5023

1994 regarding

| nner
have assigned John Dergosits of my office to work
John can be reached at my

Harbor

P

We look forward to working with you on this project.

Sincerely yours,

Db 6 e

¢ JOHN R. JERMANO
Director, Office of Canals

JRJ/DBC/ jys

Baniak
Swain
Meldrim
Zmarthie
Parker

ccC:

a1 I S SR iy 4

o ka

New York State Canal Corporation

ﬁktj»r,y}

FrK (518) ¢7/-5023
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NOV -9 1984
Plan Formulation/Technical Management Section
» . - ’ i3
SUBJECT: Onondaga Lake Inner Harbor Dredging Project g?
b

Mr. John Dergosits cLL T
Office of Canals T
New York State Thruway Authority
200 Southern Boulevard

P.O. Box 189

Albany, New York 12201-0189

Dear Mr. Dergosits:

We have received the preliminary test results for the Inner
Harbor sediment sampling contract at Onondaga Lake, New'York.
However, the report will not be ready for several weeks due to
Corps quality assurance comments. The following paragraphs
provide a Corps assessment of the preliminary data that should
allow us to begin or search for an acceptable disposal site.

The preliminary data indicates that the Inner Harbor
sediments have significant levels of Total Petroleum-Hydrocarbons
(TPH) including Benzene, Toluene, Ethylbenzene, Xylenes (BTEX),
and 2-Butanone. Some samples had other chlorinated solvents.

Low levels of pesticides (DDT, DDD, Endosulfan, and Chlordane)
were found in many samples. Dioxin was encountered at very low
levels (1 to 2 parts per trillion). Metal levels were moderate
(arsenic, cadmium, mercury, and chromium) except for lead, which
was elevated in a number of samples.

The data does not indicate any levels of organics or metals
in the Toxic Concentration Leaching Procedure (TCLP) tests that
are above regulatory levels for toxic waste under the Resource
Conservation Recovery Act (RCRA), 1980, amended 1986, nor were
PCB levels above the Toxic Substance Control Act (TSCA), 1976
levels. It appears that the sediments are acceptable for
disposal in a confined disposal facility (CDF) that may require
an impermeable liner or in an upland lined landfill. A hazardous
waste landfill would not be required.
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Plan Formulation/
SUBJECT: Ononda

N

Technical Management Section
ga Lake Inner Harbor Dredging Project

If you have any questions regarding this matter,

pPlease

contact me by writing to my attention at the above address or by
calling (716)879-4294.

Sincerely,

David R. MacPh: P.E.

Project Manager
CENCB-PP-PM MacPherson:mas:103194:4294 #on
CENCB-PE-EA Leonard_ K¢~ (!

— 7 CENCB-PE-PT DeJohnAMe¢d o/

Mr. John R. Jermano Nicaise /777
Director, Office of Canals
Albany, New York 12201-0189

I:\WP\MISC\MACPHERS\INHBRDRG.ONO
WP 5.1 - .CF

!{ i ,»\
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Department of
Operations

Peter Tufo
Chairman

Nancy E. Carey John J. Baniak

Board Member Director
' New York State Thruway Authority .
William C. Warren il Office of Canals
Board Member 200 Southern Boulevard
Post Office Box 189 John R. Jermano

John H. Shafer, P.E. Albany, New York 12201-0189 Director

Executive Director
Phone (518) 471-5010

TDD/TTY 1-800-253-6244
Fax (518) 471-5023

December 14, 1994

David MacPherson

U.S. Army Corps of Engineers
Buffalo District

1776 Niagara Street

Buffalo, NY 14207

Dear Mr. MacPherson:

‘This letter is to follow up on four issues discussed at our meeting on November

29, 1994 at our Syracuse Section office.

1. We note that you have utilized the document, INTERIM GUIDANCE,
FRESHWATER NAVIGATIONAL DREDGING dated October 1994, to
evaluate sediment results from Syracuse Harbor. This document has not
been subjected to rule-making or to public comment. We believe that only
promulgated state and federal regulation should be used in the formal
evaluation contained in your report.

2. At the meeting and subsequent field inspection some nine locations were
viewed. Please eliminate from further consideration site number 1, UDS
5-20 and site numbker 5, UDS 5-8. Based on further discussion and
analysis, we do not believe these two sites should be considered.

3. We request that you consider the potential for development of a disposal
site along the western shore of Onondaga Lake. Although a specific site
has not been identified, please determine the maximum distance that
material could be pumped from the Harbor directly to a site, This will aid
us in identifying an appropriate location. '

T,
SRS
L
“1&4' TR
RV

New York State Canal Corporation
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David MacPherson
December 14, 1994
Page Two

4. We are currently evaluating the size (available acreage) of the parcels
identified in our meeting. We will forward that information to you as soon
as it is available.

Should you have any questions, please contact John Dergosits at (518) 471-

5020.
Sincerely,
A g B
John R. Jermano
Director, Office of Canals
JRJ/JRD/ms
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Peter Tufo
Chairman

Nancy E. Carey
Board Member

William C. Warren i

Executive Director

Mr. David R. MacPherson, P.E.
U. S. Army Corps of Engineers
Buffalo District

1776 Niagara Street

Buffalo, NY 14207

Dear Mr. MacPherson:

Withdrawn. .

900 feet by 440 feet,
1375 feet by 320 feet,
2032 feet by 400 feet,
Withdrawn.

3650 feet by 365 feet,
4450 feet by 500 feet,
2250 feet by 300 feet,
575 feet by 520 feet,

.

VNN A WS

JRI/JRD/jys
ST Attachment

X

{' ‘":’

New York State Thruway Authority

Board Member 200 Southern Boulevard
Post Office Box 189
John H. Shafer, P.E. Albany, New York 12201-0189

January 3, 1995

RE: SYRACUSE INNER HARBOR

9.09 acres.
10.10 acres.
18.66 acres.

30.58 acres.
51.08 acres.
15.50 acres.
6.86 acres.

Should you have any questions please contact John Dergosits at (518)471-5020.
Sincerely yours,

Department of
Operations

John J. Baniak
Director

Office of Canals

John R. Jermano
Director

Phone (518) 471-5010
TDD/TTY 1-800-253-6244
Fax (518) 471-5023

This letter is to transmit the size and available acreage of the parcels identified in your meeting with
Mr. Dergosits of my staff. The information follows the numbering of the attached "Syracuse Inner Harbor,
Potential Confined Disposal Sites”" dated November 28, 1994. Please note that site numbers 1 and 5§ have not
been included based on my December 12, 1994 letter.

Please remember to consider the potential for development of a disposal site along the western shore
of Onondaga Lake. Although we have not identified a specific site, we will evaluate the area once you
determine the maximum distance that material could be pumped from the Harbor directly to a site.

A

JOHN R. JERMANO
Director, Office of Canals
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J. Dergosits
11/28/94

Svyracuse Inner Harbor

Potential Confined Disposal Sites

Map Number 1, UDS 5-20, Adjacent to proposed Inner Harbor Dredging Project.

Map Number 1, UDS 5-20 Annex, Adjacent to proposed Inner Harbor Dredging
Project. Need to cross Van Renssellaer Street with dredge lines.

Map Number 1, UDS 5-19, Adjacent to proposed Inner Harbor Dredging Project.

Map Number 2, Klein Island, Potential development site on northern side of
island. Seven (7) miles to proposed Inner Harbor Dredging Project.

Map Number 3, UDS 5-8, Existing disposal site, Fourteen and three quarters
(14.75) miles to proposed Inner Harbor Dredging Project. Will need to lock
through at Lock 24 Baldwinsville.

Map Number 4, UDS B-7, Existing disposal site, Sixteen {16) miles to proposed
Inner Harbor Dredging Project.

Map Number 4, UDS 5-6, Existing disposal site, Sixteen (16) miles to proposed
Inner Harbor Dredging Project.

Map Number 5, UDS 5-5, Existing disposal site, Eighteen (18) miles to
proposed Inner Harbor Dredging Project.

Map Number 5, Schroeppel Island, Potential development site. Elghteen (18)
miles to proposed Inner Harbor Dredging Project.



Peter Tufo
Chairman

Nancy E. Carey
Board Member

William C. Warren Ii New York State Thruway Authority

Board Member 200 Southern Boulevard

Post Office Box 189

John H. Shafer, P.E. Albany, New York 12201-0189

Executive Director

Mr. David R. MacPherson, P.E.
U. S. Army Corps of Engineers
Buffalo District

1776 Niagara Street

Buffalo, NY 14207

Dear Mr. MacPherson:

5-19, 5-20 and 5-20 Annex.

JRI/JIRD/jys

cc: J. Baniak
S. Kupferman
D. Cox
F. Parker
LY D. Bell
N/ J. Dergosits

e . e .
N S o

% H L

r ; S

May 1, 1995

Department of
Operations

John J. Baniak
Director

Office of Canals

John R. Jermano
Director

Phone (518) 471-5010
TDD/TTY 1-800-253-6244
Fax (518) 471-5023

RE: SYRACUSE INNER HARBOR

This letter is in response to your April 24, 1995 telephone conversation with Mr.
Dergosits of my staff regarding the Inner Harbor Project. During that conversation you asked
if the number of sites to be evaluated for dredged spoil disposal could be further narrowed to
a limited number of potential locations. We believe that based on the information that you have
supplied to us that additional technical evaluation can be limited to the sites identified as UDS

Should you have any questions you can contact John Dergosits at (518) 471-5020.

Sincerely yours,

A At

JOHN R. JERMANO
Director, Office of Canals
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CENCB-PP-PM | 3 May 1995
MEMORANDUM FOR RECORD

SUBJECT: Onondaga Lake - Inner Harbor Project - Coordination Meeting - 2 May 1995

1. The subject meeting was held on 2 May 1995 at 1100 hours at the New York State
Thruway Department of Environmental Conservation - Region 7 office, Syracuse, New
York. The Office of Canals, NYSDEC- Region 7 and NYSDEC - Central (Albany), and
Corps representatives present are listed on enclosure 1.

2. Purpose: To conduct a coordination meeting to discuss the dredging and disposal issues
for the Inner Harbor project.

3. Following introductions, Mr. MacPherson, Project Manager (Buffalo District) stated the
purpose of the meeting, outlined the status of the project, and outlined the cooperative effort
to date for identifying dredging and disposal design criteria. :

4. The following is not a verbatim record of the meeting but rather a list of points made
during the meeting as recorded by the project manager:

Mr. Dergosits (NYS Thruway Authority - Office of Canals) described the need for two sites;
one site will be used on a one time basis while the other site would be used over the long
term for future operation and maintenance dredging of the Inner Harbor. After the material
dries in the site it could be mined and used for other purposes.

Mr. Estabrooks (NYSDEC- Albany) described a need for a lined site due to the heavily
polluted nature of the material to be dredged. It is unknown to what degree a lined site
would need to be designed.

Mr. Torba (NYSDEC-Region 7) enquired about the suitability of using the dredged material
for use as fill material for construction of the Onondaga Lake bike path and ramps. Mr.
Estabrooks questioned the grain size of the material and the polluted nature of the material
(we want to be careful about spreading this material around the lake). Mr. Estabrooks
suggested mixing the dredged material with kiln dust to stabilize the dredged material. It
would then be more suitable for construction material for construction of the bike path
ramps and embankments. The PH of the mixed material should be considered.

The size of the potential disposal sites are as follows: UDS 20 - 13.9 Acres; UDS 20
Annex - 10 Acres; UDS 19 - 6.5 Acres
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The three potential disposal sites are considered riparian. There is a need for a Section 401
Water Quality Certification. Riparian sites traditionally don’t need to be lined. But the
polluted nature of the dredged material makes this a special case. There is a need to
determine the permeability of the site based on sub-surface explorations. Then the Corps can
design (compare to Section 401 standards for no violation) to determine the need for a liner
or to design a suitable liner. It is necessary to show that there is no contravention of the
Water Quality standards.

Discussed application of the permeability factor of 0.27 inches per hour - It was later
decided that this standard was not applicable to this project.

Discussed if the material in the site is more polluted than the new dredged material, then the
material can be brought in and used as a cap.

Mr. Flocke (NYSDEC- Region 7) stated that is not necessary to meet standards at the point
of (dredge return water) discharge. They will allow for a mixing zone. Water quality
information would need to be sent to NYSDEC for examination.

This material is considered by the NYSDEC to be Class C - highly polluted and could be
considered as a solid waste according to the interim guidance. Then solid waste would have
to be contained in a 360 site. However, this definition is being revisited and may be revised.
It was later decided that this material would not be considered solid waste and therefore
would not be subject to a 360 site design.

The consensus of the group was that there should be a comparison of permeability at the

~ disposal site to determine the impact on water quality in the Inner Harbor. (assuming no

Combined Sewer Overflow input - Class C) to meet Section 401 Water Quality Certification.

The sites now have a sandy-loam material. Future subsurface explorations will assist in the
Corps analysis to determine permeability of the site.

Future analysis will have to show that standards are not contravened from rainfall collection
and future use in a non-covered site. There may be the need for a permanent weir at the
sites to control rainfall collection. (Site UDS-19 currently has a permanent weir) Or there
may be a need to install a temporary cap to keep out rainwater.

Mr. Flocke questioned whether we have coordinated with the NYS Health Department for
future development of the sites? Mr. Dergosits stated that they have not yet been
coordinated with at this time. Any requests for proposals for proposed development in the
terminal area will require future coordination.

Odor control at the sites may need to be addressed.
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NYSDEC representatives stated there may be a need for toxic pollutant testing during
construction (dredging) - real time monitoring for heavy metals. It is intended that this
would be accomplished during dredging. (However, the Corps does not agree that this is
practical. Test results could take 30 to 60 days.)

Representatives from NYSDEC- Albany and the Corps traveled to the three potential disposal
sites in the Inner Harbor area to review the issues facing use of these sites.

The Corps will proceed in the following manner based on discussion and guidance received
at this meeting:

Settling tests and analysis on harbor sediments will be completed.

Chemical tests on material from UDS 19, 20, and 20 Annex will be conducted.
Subsurface exploration will be conducted.

Permability tests will be conducted on disposal site material.

- A determination will be made if the Harbor sediments are cleaner than the existing
disposal site material.

- The permability of the proposed sites will be analyzed.

- The need for a liner will be based on the permability analysis and whether water
quality standards will be contravened if unlined.

- If standards are expected to be contravened, a suitable liner will be designed to
restrict exfiltration from the site.

- Methods to control rainfall input to the site will investigated so not to contravene
water quality standards.

- The expected magnitude of odor problems will be investigated.

David R. MacPherson, P.E.
Project Manager
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Mr. John Dergosits ALY
Office of Canals

New York State Thruway Authority
200 Southern Boulevard

P.O. Box 189

Albany, New York 12201-0189

Dear Mr. Dergosits:

Canal's desire to use their own equipment and labor to dredge
Inner Harbor. In order to prepare a cost estimate for the
dredging portion of this project, we require additional
information regarding Office of Canals equipment capacities,
production rates, equipment costs, and labor rates.

Enclosed is a listing of our information needs.
If you have any questions regarding this request, please

contact me by writing to my attention at the address above or
calling me at (716) 879-4294.

Sincerely,

pavid R. MacPherson P.E.
Project Manager

Enclosure

McPherson
Nicaise

During previous meetings you have expressed' the Office of

the

by
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10. State if a booster pump would

11.
12,

13.
14.
15.

6/27/95

Information Needs
for
Onondaga Lake Inner Harbor Project

State the number of hydraulic dredges that will be used.
State the hydraulic dredge size (draft, dimensions, height, etc)
State the hydraulic dredges hourly ownership rates.

State the expected dredge production rate at the Inner Harbor. (Also state rate of
discharge as average rate per day)

State the dredge crew size, labor descriptions, and hourly labor cost.
State what attending plant (i.e. tug) will be required.

State the size and the hourly equipment costs of the attending plant.
State the attending crew size, job description titles, and hourly labor rate.
State how much dredge pipe is available and at what cost per hour.

be required, what size, and availability.
State what other material and supplies would be consumed.

State what would be the field and home office requirements and what would be the
costs.

State survey requirements.,
State your construction inspector needs.

State how you envision the sequence of dredging to be scheduled. (i.e. Dredge over
two years. Location of point of discharge? Pump only into UDS 20 Annex and

decant into UDS 19. Weir only in UDS 19)
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July 3, 1995

Colonel Walter Neitzke

Commander
Department Of The Army
Buffalo Dist. Corps of Engineers

1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Neitzke,

RE: Onondaga Lake Inner Harbor Dredging

onondaga County
New York

office to be responsive to all

Because of the desire of this
your consideration of the attached

inquires and communications,
is requested.

¢

in duplicate form, will be appreciated.

your findings and views,

e respond to the attention of my district director below:

Pleas
Honorable James T. Walsh
attn: John McGuire
P.O. Box 7306
Syracuse, N.Y. 13261-7306
Thank you for your speedy handling of this inquiry.

Sincerely,
\. (\,_12J47

mes T. Walsh
mber of Congress

Enclosure
1330 LONGWORTH BUILDING POST OFFICE BOX 7306 1 LINCOLN STREET 45 CHURCH STREET
SYRACUSE. NY 13261 AUBURN, NY 13021 CORTLAND, NY 13045
(315) 255-0649 {315) 255-1369 FAX {607) 758-3918

WASHINGTON, DC 20515-3225
(202) 225-3701 (202) 225-4042 FAX (315) 423-5657 315) 423-5669 FAX
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SUBJECT: Inner Harbor Dredging Design Project, Onondaga Lake, NY M ﬁ: .
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Honorable James T. Walsh
Representative in Congress
ATTN: John McGwire

P.0O. Box 7306

Syracuse, New York 13261-7396

Dear Mr. Walsh:

In response to your letters dated July 3, 1995, and July 20, 1995, I will address the
information that you requested regarding your constituent's inquires and communications.

The U.S. Army Corps of Engineers is currently designing the proposed project for
dredging the Inner Harbor at Onondaga Lake, NY. This design effort includes the evaluation
and selection of disposal areas for the dredged sediments. This design project is being cost-
shared with the New York State Thruway Authority - Office of Canals. The Office of Canals
ultimately selects the disposal sites. The construction cost of the project will be the
responsibility of the non-Federal sponsor.

~ One of the issues facing the success of this project is the identification of a suitable
disposal site for the dredged material from the Inner Harbor channel. In this regard, the Corps
can only consider and evaluate proposed sites offered by the Office of Canals. The Office of
Canals has identified three potential disposal sites (UDS 5-19, UDS 5-20, and UDS 5-20
Annex) that are adjacent to the harbor and are owned by the Office of Canals. These sites are
shown on the attached map (Enclosure 1). Other sites outside of the Syracuse area had been
identified, however, they proved to be cost prohibitive due to transportation costs that would
place the dredging project in jeopardy. It is necessary that a one-time use site be identified
for disposal of about 207,000 cubic yards of dredged material and that a second smaller
permanent site be identified for future maintenance dredging of the harbor.



-
v

l l
&3
{
H

Project Management Branch
SUBJECT: Inner Harbor Dredging Design Project, Onondaga Lake, NY

The Office of Canals is negotiating an agreement with the city of Syracuse and the
Aquarium Development Company, Inc., that would allow development of an Aquarium on
Office of Canals lands (UDS 5-20) adJacent to harbor. At the same time, the Office of Canals
is proposing to use some of these same lands for disposal of dredged material. The Office of
Canals is currently conducting meetings with city and developer representatives to address
your constituent's concerns. Anyone who has concerns about the selection of sites should
broach their concerns with the Office of Canals and/or respond to the public review of the
environmental documents the Corps is preparing that assesses the impacts.

I trust this information provides you an understanding of the Corps position regarding
this matter. If I can be of further assistance, please do not hesitate to contact me at
(716) 879-4200 or contact Mr. David R. MacPherson, P.E., Project Manager at
(716) 879-4294.

Sincerely, " Q

Jan M. Kozlowski

MAJ, EN
Acting District Commander
Enclosure
MacPherson__________
Nicaise_
Brooks
MAJ Kozlowski_________
CF:
CENCD-DE
CENCB-DE
CENCB-PA
CENCB-PE
CENCB-PE-PM
Office of Canals

New York State Thruway Authority
ATTN: John Dergosits

200 Southern Boulevard

P.O. Box 189

Albany, NY 12201-0189
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Project Management Branch
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SUBJECT: Onondaga Lake Inner Harbor Dredging 1’@]@% "5 l 335

k L T
Mr. John Dergosits i AR
Office of Canals GEo RN
New York State Thruway Authority
200 Southern Boulevard
P.O. Box 189

Albany, New York 12201-0189
Dear Mr. Dergosits:

In a NYS Thruway Authority - Office of Canals letter dated May 1, 1995, Mr. John Jermano
identified three potential disposal sites for additional technical evaluation for the Inner Harbor Project
in Syracuse, New York. These three sites were UDS 5-19, 5-20, and 5-20 Annex.

During the past month, several letters of opposition have been received from local
government offices, agencies, and developers. The opposition centers on differing plans for future
land use of the three sites. I know that the Office of Canals has been conducting meetings with local
representatives during the past several weeks in an attempt to settle the issues and select a final

_disposal site(s).

I request that you provide a date when you expect to have a selected disposal site(s) so we can
modify the project schedule accordingly. Delays in selection of the disposal sites will adversely delay

the overall project design schedule. Surveys and sub-surface explorations should be scheduled before
the winter months to avoid further delays.

Meanwhile, we will provide the results of the column settling tests and the soil sample
chemistry tests as they become available to us from the laboratory. These test results may assist you
in the selection of a disposal site(s). Preliminary test results have been forwarded to your office.
The final test reports will not be available till mid-September 1995.

If you have any questions regarding this request, please contact Mr. David R. MacPherson,
P.E., Project Manager of my Project Management Branch at (716) 879-4294.

Sincerely,

et A NEPAT

Waltér C:' Neitzke
Colonel, U.S. Army
Commanding
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‘Peter Tufo Department of
Chairman Operations
v/—-vmu\\“ .
Nancy E. Carey . John J. Baniak
Board Member Director
New York State Th a¥y, AQthori
William C. Warren il @9}_" % Agth r lIY Office of Canals
Board Member ot g
200 Southern Boulevard R i.,-' vl John R. Jermano
Post Office Box 189 - S A Direct
John H. Shafer, P.E. Albany, New York 122010189 .~ 5 irector
Executive Director
August 31, 1995 Phone  (518) 471-5010

Colonel Walter C. Neitzke, Commander
U.S. Army Corps. of Engineers

Buffalo District

Buffalo, New York 14207-3199

Dear Colonel Neitzke:

winter months.

Dergosits at (518) 471-5020.

M A

. :

TDD/TTY 1-800-253-6244
Fax (518) 471-5023

RE: SYRACUSE INNER HARBOR

This is in response to your letter to Mr. Dergosits of my staff.

We understand your concern regarding the current delay in the evaluation of
potential upland disposal sites for the Syracuse Inner Harbor Project. We have not formed
a consensus with the other interested parties involved with the Syracuse project. We are
continuing discussions and will communicate the final decisions to you as quickly as
possible. We will make every effort to minimize the impact to the projects schedule and
hope to be in a position to have surveys and sub-surface explorations underway prior to the

Should you have questions regarding this matter, please contact either me or John

ncerely yours,

(.95 4,

DAVID B. COX
Civil Engineer V
Office of Canals




"Peter Tufo
Chairman

Nancy E. Carey
Board Member

William C. Warren Ill

Executive Director

Keith E. Giles, P.E. & L.S.
Director and Chief Enginesr

Office ¢f Canal
Maintenance angd Operations

New York State Canal Corporation

David €. Cox, P.E.

Board Member 200 Southern Boulevard D:’ﬁ:.‘o._r
Post Office Box 189 . -
Stephen D. Morgan Albany, New York 12201-0189 Phone  i318) 47/-5010

TOD/TTY 1-85D-253-6244

F (514 .
December 11, 1995 ax (51%) 471-5023

S '

&

Mr. David R. MacPherson, P.E.

- U. S. Army Corps of Engineers

Buffalo District '
1776 Niagara Street
Buffalo, NY 14207

RE: SYRACUSE INNER HARBOR

Dear Mr. MacPherson:

This letter is to confirm your previous conversations with Mr., Dergosits of this office

on the initiation of planning and design for the Inner Harbor project. You should consider
the following while performing your work.

1.

The primary location for the placement of material to be dredged from the Inner
Harbor should be into UDS 5-19. A contingency could be developed that might
include the use of UDS 5-20, although that is considered unlikely at this time.

You should evaluate the removal of existing sediments from UDS 5-19 in order to
increase the capacity at this site. It is likely that the sediments once excavated may
need to be transported to a permitted, secure facility.

The potential for downsizing of the channel into the Inner Harbor should be

considered. According to our Syracuse floating plant staff, a minimum of a 60 foot

widih chunnel wilh 10 fooi minimum deptih would be required. The harbor channel
could also be terminated at the northern most slip. The other two slips in the
harbor could be left as they are.

I trust that this addresses your concerns. Should you have any questions you can

contact John Dergosits at (518) 471-5020.

- Sincerely yours,

Vo] £+ Cong

DAVID B. COX
& Director,
. :%’: Canal Maintenance and Operations

rap

The New York State Canal Corporation is a subsidiary of the New York State Thruway Authority
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. Howard E. Steinberg
" "Thairman

I --ancy E. Carey
Board Member

William C. Warren i
Board Member

Stephen D. Morgan
Executive Director

1.

Keith E. Giles, P.E. & L.S.
Director and Chief Engineer

Office of Canal Maintenance
and Operations

New York State Canal Corporation David B. Cox, P.E.

Director
200 Southern Boulevard
Post Office Box 189 Phone (518) 471-5010
Albany, New York 12201-0189 TOD/TTY 1-800-253-6244

June 24, 1996 " Fax (518) 471-5023

Mr. David R. MacPherson, P.E.
U. S. Army Corps of Engineers
Buffale District

1776 Niagara Street

Buffalo, NY 14207

RE: SYRACUSE INNER HARBOR

Dear Mr. MacPherson:

This responds to the attachment to your letter dated June 27, 1995 in which you

asked that we provide information regarding our dredging of the Inner Harbor Project.
The following responds point by point to your attachment.

We anticipate that only one hydraulic dredge (HD#5) would be needed to preform
the dredging for this project. One of our derrick boats would be used to set-up the
operation and tear it down upon completion, but would not be needed for the

dredging.

The apbroximate dimensions of HD#5 are as follows:

Draft 6.0 feet
Length 106.5 feet
Width 28.0 feet
Air Draft 14.0 feet

The HD#5 is owned outright by the Canal Corporation. In 1993 the estimated cost
per cubic yard dredged was about $5.00. This estimate included repairs, fuel and
labor costs. Due to the method used for our accounting, more detailed breakdowns
are not possible.

It is estimated that the average pr,oduétibn rate would be 1500 cubic yards per day
for a 8 hour day.

The New York State Canal Corporation is a subsidiary of the New York State Thruway Authority
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The crew and day rates for the hydraulic dredge crew are as follows. These are
labor only costs and a fringe/overhead rate of 54% should be added to the following
day rates:

1 - Dredge Captain $ 132.00/day
1 - Dredge Operator 124.00/day
1 - Marine Engineer 118.00/day
1 - Tender Captain 86.00/day
1 - Shore Boss 81.00/day
1 - Maint. Assistant (Marine) 112.00/day
6 - Marine Helpers 411.00/day
TOTAL $1,064.00/day

6.& 7. A derrick boat crew would be needed for approximately two weeks in each

navigation season to place, move and remove the dredge pipeline. A shore based
crew would be needed for about 4 weeks the first navigation season to rebuild the
UDS 5-19. Four weeks of the shore crew would be needed during the initial
dredging season to relocate the north berm wall should the new waterline be found
to be in the way of the construction. ~ Additionally, a carpentry crew would be
needed for one week per season to rebuild the spillbox at UDS 5-19.

Should the development of UDS 5-20A be required, two weeks of the shore crew
would be needed to remove fence and trees the estimates should include a track-hoe
and front-end loader. Eight weeks would be needed to haul fill to construct berm
walls. We assume that there would be no cost for the fill and it would come from
UDS 5-19. This would require two dragline cranes, six dump trucks, two dozers
and two front end loaders. Equipment rental rates can be determined by using
Means estimating guide. Should VanRensselar Street need to be open for traffic,
one week will be needed to excavate, place the dredge lines and backfill. This
activity would require a track-hoe and front-end loader. Two weeks of the
carpentry crew would be needed to construct the spill box during the first season.
In addition the derrick boat crew would be needed for approximately two weeks in
each navigation season to place, move and remove the dredge pipeline.

The crew and day rates for the derrick boat crew are as follows. These are labor
only costs and a fringe/overhead rate of 54% should be added to the following day
rates:

1 - Dredge Captain - $ 132.00/day
1 - Crane Operator 124.00/day
1 - Tender Captain 86.00/day
1 - Maint. Assistant (Marine) 112.00/day
2 - Marine Helpers 137.00/day

TOTAL $ 591.00/day
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10.

11.

12.

13.

14.

The crew and day rates for the shore crew are as follows and are identical to the
derrick boat crew. These are labor only costs and a fringe/overhead rate of 54%
should be added to the following day rates:

1 - Dredge Captain $ 132.00/day
1 - Crane Operator 124.00/day
1 - Tender Captain 86.00/day
1 - Maint. Assistant (Marine) 112.00/day
2 - Marine Helpers 137.00/day

TOTAL $ 591.00/day

The crew and day rates for the carpentry crew are as follows. These are labor only
costs and a fringe/overhead rate of 54% should be added to the following day rates:

1 - Carpenter $ 127.00/day
2 - Marine Helpers 137.00/day
TOTAL $ 264.00/day

We currently have sufficient pipeline available and manufacture the pipe for
replacement as needed. You will need to consult Means estimating guide for a unit
equipment cost for the pipeline.

No booster pump is anticipated to be needed. Currently we do not own or use one.

Lumber for the spill box and fuel for the shore based equlpment is all that is
anticipated. In the event that we use UDS 5-20A, two steel carrier pipes will be
needed to be placed under VanRensselar Street and the street patched.

Office requirements are essentially fixed and would not increase due to this work
Incremental costs are minimal.

Survey for stakeout of the dredging operation and UDS construction would be
accomplished by in-house staff. You should use your judgement for the time
required and use Means Estimating to establish the unit costs.

If our staff is accomplishing the UDS construction and dredging minimal inspection
time would be needed. You should estimate approximately one day of an engineer

at $ 275.00/day plus a fringe/overhead rate of 54% added for each week of field
work.
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15.  If we assume the reduced scale project is undertaken and UDS 5-19 is only used then
we envision that this project will take place over two navigational seasons due to the
consistency of the material. We depend on the COE’s expertise for the methodology
for the project and would like to discuss the details with you as they develop.

I trust that the above addresses your concerns. Should you have any questions you
can contact John Dergosits at (518) 471-5020.

Sincerely yours,

& Coy

DAVID B. COX, P.E.
Director,
Canal Maintenance and Operations
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August 29, 1996

Lt. Col. Michael J. Conrad, Jr.
Commander - Buffalo District

U. S. Army Corp of Engineers
1776 Niagara Street

Buffalo, NY 14207

Dear Lt. Col. Conrad,

The Lakefront Development Corporation (LDC) is charged with
facilitating the overall redevelopment of the 800 acre parcel
bordering Onondaga Lake. As such we are working closely with
the New York State Thruway Authority on the Syracuse Inner
Harbor Project.

One component of the project is the proposed dredging of the
Syracuse Inner Harbor. The attached memo to the LDC outlines
the steps needed to complete the operation.

Unfortunately the projected completion date of Summer 1999
coincides directly with an anticipated opening of the
Syracuse Aquarium and Entertainment Center to be located just
south of UDS 5-19.

My board has asked me to contact you to see if we could
receive an overview of this project and inquire as to the
potential of speeding up the process.

I would appreciate your review of this matter and
determination if a member of your staff would be available to
address the LDC Board.

Should you have any questions please give me a call. Thank
you for your interest.

Best regard
// )¢*——'

Bart Bush, Executive Director
Lakefront Development Corporation

A Y =

WBB/ms

enc. ROOM 221, 233 EAST WASHINGTON STREET, SYRACUSE, NEW YORK 13202
PHONE (315) 448-8101
FAX (315) 448-8036
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Background

New York State Thruway Authority

200 Southern Boulevard
Post Office Box 189
Albany, New York 12201-0189

Bart Bush, Executive Director
Lakefront Development Corporation

Ann Luby, Director
Canal Recreationway Commission

July 26, 1996

Syracuse Inner Harbor Dredging

esign Project Schedule

Responses to LDC Inquiries

i, . R

2
2

New York Stata Canal Corporation

Stephen D. Morgan
Executive Director

Canal Recreationway
Commission

Ann E. Luby
Director

Phone (518) 471-5327
TDD/TTY 1-800-253-6244
Fax (518) 436-2899

The Army Corps of Engineers is designing the Onondaga Lake Inner Harbor Dredging
Project. Work elements of the project include: testing harbor sediments; preparing hydrographic
plans of the channel and terminal area; disposal site material tests; designing the disposal site;
and preparing the dredging timetable and cost estimates.

In order to minimize the impacts of dredging and limit disposal of sediments to one site to
accommodate ADC needs, the dredging project has been scaled back to a 60-foot-wide channel
with a minimum depth of 10 feet. Only the northern-most slip will be deepened. Based on
preliminary calculations, UDS 5-19 has sufficient capacity to contain the sediments if provisions

are made to remove excess water during dredging operations and existing sediments from the
disposal site are used to raise the surrounding dike.

Changing the scope to a 60-foot-channel necessitated re-design of the project. The_desien
aspect of the project was originally scheduled for completion by January of 1997. However, it is
now anticipated that design will be completed in August of 1997.

The dredging operation requircs two seasons. Sediments dredged in the first season must
settle in order to allow the second season’s sediments to be deposited in the site.
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- To: " Bart Bush, Executive Director Page 2

* Lakefront Development Corporation
Re:  Syracuse Inner Harbor Dredging
Date: July 26, 1996

The spoils will smell while dredging is ongoing and for a few hours thereafter. The
major source of the odor is the organic material contained within the sediments. However, there
are certain mitigating actions which will be investigated in order to minimize odor-related
impacts. Dredging can be done around the clock; therefore scheduling may help alleviate the
associated odor, as dredging is normally done in blocks of four to five hours to allow sediments
to settle. In addition, dredging could be done during the cooler spring and fall months so that
heat will not exacerbate the odor.

We will also investigate chemical treatment of dredge spoils. However, it is imperative -
that we avoid any chemical treatment which interferes with the evaporation process. Water must
be allowed to evaporate to facilitate settling of sediments.

Regarding the “visual” impact of dredging; the spoils themselves are not visible during
the process. Floating plant must stay on-site during the dredging operation.

We also would like to remind LDC Board members that in order to keep the harbor
accessible, dredging must occur on a cyclical basis.

I hope this information is helpful. John Meldrim will be available at your meeting to

address questions.

“Arn E. Luby, Director
Canal Recreationway Cornrmssmn

cc: S. Kupferman
J. Meldrim
K. Giles
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Ann E. Luby, Director
Canal Recreationway Commission

FROM: Bart Bush, Executive Director
- Lakefront Development Corporatio

DATE: 7/11/96
RE

Dredging

_————-—______.—___._—__—_..—_———_—._._..——_—_—_—_———_—_-—.—...._-___._—_-.-

As discussed at today’s LDC meeting, the Board would

appreciate your assistance in answering the following two
guestions:

A: The June 4, 1996 memo attached indicated a dredging
schedule anticipated during the navigation seasons of 1998
and 1999. Given this schedule was based on an estimated
removal of 207,000 cubic yards of sediment, and most now
agree on a downsized 60,000 cubic yards, could the

schedule be accelerated to be completed during the 1998
navigation season?

B: What is the cure period for dredge spoils and how is this
period effected by other impacts such as weather and
additional dredging? Also, what is the visual and odor
impact of these spoils and what is the duration of the
odor associated with this activity?

Thanks for your assistance in this matter and please give me
a call if you have any questions.

Cc: Steve Suhowatsky, President
Lakefront Development Corporation
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Project Management Branch

SUBJECT: Onondaga Creek - Bemonstration Design Project
Mr. Bart Bush e o
Executive Director, Lakefront Development Corporation ~ ~ '~ -~~~ ~.. )
Room 221

233 E. Washington Street

Syracuse, New York 13202

Dear Mr. Bush:

I have read your letter dated August 29, 1996 requesting that a U.S. Army Corps of
Engineers representative provide an overview of the Onondaga Lake Inner Harbor Dredging Design
Project. To better address the issues presented in this letter, I request that you direct this inquiry to
the New York State Thruway Authority, Office of Canals.

The Corps of Engineers is only participating in the design of this project. The non-Federal
sponsor is the New York State Thruway Authority, Office of Canals, who will be responsible for the
construction, operation, and maintenance of the project.

The Corps of Engineers anticipates completion of the design memorandum, environmental
assessment, and plans and specifications by summer of 1997. Though we know that it will be
neccesary to complete the dredging over two dredging seasons due to the limited capacity of the
proposed confined disposal facility, the actual dredging schedule will be determined by the Office of
Canals.

1 request that you contact Mr. John Dergosits, Office of Canals at 200 Southern Boulevard,
P.O. Box 189, Albany , New York 12201-0189 or by telephone at (518) 471-5020. Mr. Dergosits
has been briefed by my staff of your request. If a meeting is arranged between the Lakefront '
Development Corporation Board and the Office of Canals, I will then consider sending a Corps of
Engineers representative.

If you have any questions regarding this matter, please contact Mr. David R. MacPherson,
P.E., Project Manager at the above address or by calling (716) 879-4294.

Sincerely,

« Vwr - -u’
Michael J. Conrad, It
Lieutenant Colonel, U.S. Army
Commanding
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ONDNBAGA LAKE CLEANUP CORP

PHONE ~O.

4748537

Syracuse Herald-Journal, Tuesday, Qetober 22, 1096 m

TIM MULVEY, axeoutiva director of
Corp., looks over a temporary dem

Onendaga Lake Cleanup
used by workers expanding

thy dus ut thy headwaters of Onondaga

Pa2

Voo Mo des N3 o
CARL J. RINALE/Q1aH dhalngare
Creck. They finished

the work — designed to roduce tho tlow of mud — Iast wesk.

Dam is containing Tully alley mud

» The ncw dam
mukes for a cleaner
Onondaga Creek.

By Mark Weiner
Staff Writer

Four vears ago, Onondaga
Creck looked like bubbling
chocolaie mitk near it8 headwa-
ters in the Tully Valley.

Today. a pristine stream flows
in 11s ploce, meandering 17 miles
north through Syracuge to
Onondaga Lake,

The drumatic change 1s one of
the first tangible environmental
improvements attributed to the
Onondaga Luke cleanup project.

Last week, workers put the
finishing touches on a new
carthen dam Luilt to reduce the
flow of mul into the ereck, The
dam is part of 2 $150,000 creek
cleanup project,

The dam’ 1= an expansion of
one built in 1993, with an clcva-
lion § feot higher than the old
dam. The dam stores up to 7.2
millior gallons of water cover-
ing a poned of almaost 6 acres.

IUs casy to see the regulls.

“People duwnstream on

nondaga Creek zatd they eould
scc the bottom of the stream bied
for the firet time in yoars,” suid
Non Lake, president of Dulac
Engincering in Manlius.
Lake's company was hired by
the Onondaga Lake Cleanup

urp., @ state-financed orgatyza-
tion coordinating the lake's
cleanap.

The dam holds back mud,
which bubbles fram holes in the
fround in 2 rare geolagieal phe-

CARI J. SINGLE Stalt vhvluyr aphiv

HEAVY EQUIPMENT was used to build a dasn 1o help hold buck
Mud, which bubbles from holes in the ground in a rare gcologi-
cal phenomenon. Tim Mulvey, exucutive direclor of Onondaga

Lake Cleanup Corp., surveyed

nomenon. Scientiste ecall the
haoles “mud boils.” Others say
they Jook Like miniature volea-
nocs — mosL no bigger thun a
human foot.

At ils worst in March 1992,
about 68 tons of mud washed
into Onondugu Creek every day.
On average, 30 to 35 tong of mugd
enicred the ¢reck dajly.

The dain made an immediate
impart.

"When we first put the dam
in, the sediment load dropped
from 35 tons a day tu about 3L
tos per day.” Lake saig,

ow the creck looks betler
than it hus in years, Lake sind,
But it might be some time be-
{ure the Tosults transine ntg 2
cleancr Onendagi Luke.

the projcct lust month,

“Tons of mud that were pe
leased hefore the tum was huilt
and imprivecd stll tine the crveek
bed and wash into the like,”
said Timot:y Mulvey, exceutive
dircetor of the Onondaga Fake
Cleanup Corp,

“While we are now secing
cicaner waler in the Tully val-
ley. it wiil probably ke a cou-
ple of scars beforé the tull tm-

act is zeen in Syracusc's Inner
larbur and the lake,” Mulvey
added.

Studies show Onondaga Creek
is the source of more thun 50
Berccm ol tne sediment thae fillg

nondag. Lake, coulrii:uling w
the luke’s infanous murky up.
pearance,

Residents i the Tully Valley

blame £21t mining for causing
the mud boils,

ror decades, Alhed-Signal
Inc. piped briee from the Tully
Vulley o ats chemicad plant in
Sulvay,

Allicd offictuls deny the com-
pany caused the mud boils.
Company officials hired at least
three consultunts over the years
who say the mud boiis oceur
naturally.

No matter what the cause, ev-
Cryune agreos mud boils are dee
structive. The bubbling mud
caused the collapse of the Otisco
Road bridge in Lalayeue and
clainmed acraz of farm lund.

Mulvey waid the project ir an
encouraging siep in a much
larger cleunup projeet.

“What this does is show (hat
with some commitment that we
can have an impact o e luke,”
he <aid. “Hopefully, it will yive
peopic confidence ta commid Lo
toking vn the bigger projerts,
such ax the sewage trealment
plant,”

The county-operated sewage
plant on H:awatha Boulevard
sends up 10 80 mullton gullons of
treated sewage intp the lake
cach day.

Improvements to the sowago
plant and prajects to Hl0p SOwW-
ame from vverflowing into the
lake will vust an estimuted $300
msllton ta $400 mullion.

The state will provide $75 mil-
hon for the luke Cleanup if a

175 billion Eavironmental
Bond Act o approved by vorers
on the Nov, § Lallot,




