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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 area 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.  Appendix 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. 



Figure Onondaga Lake, Syracuse 
Inner Harbor 
Vicinity Map 
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Figure     -2 - Onondaga Lake, Syracuse 
Inner Harbor 
General Project Location Map 

c 
u 

o 
in 

o 

CO u w 

eo 
© u. 

CO s 
o 
o o 

c 
<u 

<_> 
c 
o 

Q. 
O 
0. 

_* •o >> 

c3 
'a. 
c 

o 
o 
a: 

o 
s 

en 
<u <l> zz H- ^ T3 

CO <u <u T >> 
3 
o 

o 

3 
a 
<u 
b. 

o 
(U 

a 
E 

00 

c 
5 
o 

>< 
<3 
m 

o 

o 
"o. 

CO 
o o 

"o 
'S 
<u *-* 

o 
s 

sz 
en 
X 
C/l 

O 
a: 

QL 

o 
a: 

5 

0) 
v. 

Si 

*5" 

3 
O 
a: 

41 
-4-» 
o 

"o 
"co 
ttJ 

o 
.c 
en 
X 
c/l 

a 
o 
v_ 

'5 > 
(/l o h- _i X CL 3 </) I i (/) 3 cc DC 

5- 3 
C ° 
<u c 
Q. O 
O O 

a ::o o  o O < DO lit 



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.  Hydrographie 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.  Hydrographie 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, respectively. 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 quality 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 tributary 
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, andDDD.  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 would1 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 beim.  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 opposite side 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 
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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 SITE 

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 Corporation. 
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 including 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 
No. Description 

"X7 

01 Construct Upland Disposal Site 

01.01 Construct Upland Disposal Site 
01.02 Construct Weir 
01.03 Construct Baffle Wall 

Estimated Unit Estimated 
Quantity Unit Price Amount 

L.S. 269,086 
L.S. 26,830 
L.S. 34,595 

Total Construct Upland Disposal Site 330,511 

02 Dredge Creek 

02.01 Assemble Dredge Pipe 
02.02 Dredge Creek 
02.03 Disassemble Dredge Pipe 

Total Dredge Creek 

L.S. 49,023 
60,000 C.Y. 7.17 429,939 

L.S. 32,682 

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 
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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. 

16 



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 Syracuse, New York. 

17 
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A.l General 

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 Site 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 defining 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 
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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 ! 
relationships 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 *«gä*^ 
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 



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 
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attached grain size analyses and visual classifications. 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 3 0 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. 
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A.7.4 Compressibility 

The raised dike will not significantly increase foundation 
stresses. 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 fill 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 fill 
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. 
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ATTACHMENT Al 
1991 Boring Log 
By Others 
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KEY TO SYMBOLS 

®   Deep Soil Boring (No Well Installed) 

•   Deep Soil Boring (Well Installed) 

O   Shallow Hand-Augered Boring (No Well Installed) 

Stearns & Whele 
ENVIRONMENTAL ENGINEERS AND SCIENTIST! 

FIGURE 1 
CITY OF SYRACUSE 

DREDGE SPOILS SAMPLING 

SITE PLAN 



parratc 
UUOfffinc TEST BORING LOG I FISHER ROAD 

EAST SYRACUSE, N.Y. 13057 

PROJECT 

LOCATION 

DATE.STARTED 

Dredge Spoil  Sampling 
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" VW 
"/OR — % CORE RECOVERY 

# HAMMER FALLING 

HOLE NO.  B-10 

SURF. EL. 

JOB NO.    9118 

GROUND WATER DEPTH 
WHILE DRILLING    18.01 

BEFORE CASING 
REMOVED 14.0« 

AFTER CASING 
REMOVED 

CASING TYPE -  HOLLOW STEM AUGER 
DRILLER'S  FIELD  LOG 

Hole 
at 17 

I 
I 
I 
I 

SHEET    1 OF   1 

DEPTH SAMPLE 
DEPTH 

woe 
Q.CQ 

coz 

C 

SAMPLE 
DRIVE 

RECORD 
PER 6" 

N DESCRIPTION OF MATERIAL 
STRATA 
CHANG« 
DEPTHj 

5.0 

0.0'- 1 4/6 Brown moist stiff to medium stiff 
SILT,  some medium to fine sand 2.01 6/5 12 1 2.0'- 2 5/7 

4.0' 6/5 13 
4.0'- 3 1/2 

10.0 

6.0' 3/6 5 1 6.0'- 4 5/7 
8.0' 7/10 14 
8.0'- 5 8/7 

| 10.0' 7/6 14 

15.0 

10.0'- 6 2/2 '■iiic^'^'' 

12.0' 3/4 5 

1 
1 

18.0' 

12.0'- 7 4/4 
14.0' 4/4 8 
14.0'- 8 2/3 

WLV 

16.0' 3/4 6 
16.0'- 9 5/6 
18.01 6/6 12 

20.0 
18.0'- 10 6/5 Brown wet stiff SILT,  some fine 

sand,   little marl 1 20.0' 7/6 12 
Bottom of Boring 20.0' 

1 

II 

II  L 



parratfc 
UJOlffinc TEST BORING LOG 

PROJECT 

LOCATION 

DATE STARTED 

Dredge Spoil Sampling 
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/ 
"/OR — % CORE RECOVERY 

# HAMMER FALLING 

FISHER ROAD 
EAST SYRACUSE, N.Y.13C 

HOLE NO.   B-11 

SURF. EL. 

JOB NO.     9118 

GROUND WATER DEPTH 
WHILE DRILLING     14.5' 

BEFORE CASING 
REMOVED Dry 

AFTER CASING 
REMOVED Dry 

CASING TYPE -HOLLOW STEM AUGER 
DRILLER'S  FIELD  LOG 

SHEET    lOF   1 

DEPTH SAMPLE 
DEPTH 

UJOC 

Q.CD 

<1 coz 

C 

SAMPLE 
DRIVE 

RECORD 
PER 6" 

N DESCRIPTION OF MATERIAL 
STRAl 

CHANC 
DEPTl 

5.0 

0.0'- 1 3/3 Brown moist medium stiff to stiff 
SILT,  some medium to fine sand 2.0' 2/3 5 

2.0'- 2 3/4 
«.0' 5/4 9 
4.0'- 3 2/2 

10.0 

fi.O' 2/3 4 
6.0'- 4 3/3 
8.0' 3/5 6 
8.0'- 5 8/7 

10.0' 8/8 15 

15.0^ 

10.0'- 6 4/5 
12.0' 4/4 9 
12.0'- 7 5/4 
14.0' 4/5 8 
14.0'- 8 5/6 14. 

WL 

20.0 

16.0' 6/7 12 Brown wet stiff SILT and medium to 
fine SAND 
Bottom of Boring 16. 



parratt 
UUOhPRnc TEST BORING LOG 

PROJECT 

LOCATION 

DATE STARTED 

Dredge Spoil Sampling 
Barge Canal 
Syracuse,   New York 
1/18/91 DATE COMPLETED 1/18/91 

FISHER ROAD 
EAST SYRACUSE, N.Y. 130 

HOLENO.B-12 

SURF. EL. 

JOB NO.   9118 

I 
30 

I 
I 

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

GROUND WATER DEPTH 
WHILE DRILLING     15.01 I 

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

# HAMMER FALLING 

BEFORE CASING 
REMOVED Dry" 

AFTER CASING ■ 
REMOVED pTyl 

CASING TYPE -  HOLLOW STEM AUGER 
DRILLER'S  FIELD LOG 

SHEET    10F   1 

DEPTH SAMPLE 
DEPTH 

Q.CQ 

wz 

c 
SAMPLE 

DRIVE 
RECORD 
PER 6" 

N DESCRIPTION OF MATERIAL 
STRAT 

CHAN* 
DEPfl 

5.0 

0.0'- 1 3/4 Light brown moist stiff to medium 
stiff SILT and fine SAND 2.0' 5/5 9 1 2.0'- 2 4/5 

4.0' 4/4 9 
4.0'- 3 4/4 

10.0 

6.0' 5/5 9 1 6.0'- 4 4/4 
8.0' 5/6 9 
8.0'- 5 4/5 

| 10.0' 4/4 9 

15. W 

10.0'- 6 2/2 \-££. 

12.0' 3/3 5 1 12.0'- 7 3/4 
14.0' 4/5 8 
14.0'- 8 5/2 15. 

WL 

20.0 

16.0' 3/2 5 Gray wet medium stiff SILT and 
fine SAND 1 
Bottom of Boring 16. 

1 
1 

■ 1 
1 
1 
I 

-1 



ATTACHMENT A2 
1996 Boring Logs 
(COE) 
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ONONDAGA LAKE CDF 

Disturbed Soil Test Results 

BUFFALO DISTRICT 
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TEST BORING LOG Ipi parratt 
PROJECT:     Subsurface Exploration Program 

Onondaga Lake Inner Harbor CDF 
LOCATIOM:  Site UDS 5-19, Syracuse, New York 

GROUNDWATER DEPTH 
WHILE DRILÜNG Dry 

BEFORE CASING 
REMOVED Dry 

AFTER CASING 
REMOVED Dry 

HOLE NO. DU96-11C 
JOB NUMBER: 96054 

DATE STARTED      4/15/96 
DATE COMPLETED      4/15/96 

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

TYPE OF DRILL: CME 850 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 369.4' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 1 
Purchase Order #DACW49-95-D-0006 

DEPTH 
SAMPLE 

DEPTH 
SAMPLE 

NO. 
C 

SAMPLE 
DRIVE 

RECORD 
PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 
CHANGE 
DEPTH 

5.0 
3.0'- T-1 2.0 3" Shelby 
5.0' Tube 

Bottom of Boring 

Note: Boring DU96-11C is offset 3.0' from 
DU96-11A. 

5.0' 

' 

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 



TEST BORING LOG 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING Grade 

BEFORE CASING 
REMOVED 3.0' 

AFTER CASING 
REMOVED _    Grade 

!|F'xi parratt 

HOLE NO. DU96-11A 
JOB NUMBER: 96054 

DATE STARTED      4/15/96 
DATE COMPLETED      4/15/96 

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

TYPE OF DRILL: CME 850 
NAME OF DRILLER/INSPECTOR:*G. LANSING/W. MORROW 

CASING TYPE rHOLLOW STEM AUGER 
SURFACE ELVATIOjtf: 369.4"    ')) 
DATUM FOR ELEVATTG1\n=^7NGVD 

SHEET     1 OF 1 
Purchase Order #DACW49-95-D-0006. 

"^PDEPTH 
SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 
WL 

5.0 

0.0'- 1 1.5 WH-1.0' Brown moist to wet very soft SILT and fine 

SAND, trace clay (SM/ML) 

4.0" 

2.0" 2/1 2 

2.0- 2 0.5 1/1 

4.0' 1/1 2 

4.0'- 3 0.5 WH/WH Gray-black wet soft CLAY, traces fine gravel, 

trace fine to coarse sand (CL) 

7.5' 

10.0 

6.0' 2/2 2 
6.0'- 4 1.0 WH/1 
8.0" 1/2 2 

Gray wet loose fine to coarse SAND, little silt 

(marl) (SM) 

Bottom of Boring 

Note: WH indicates sampler penetrated 

under weight of 140# hammer. 

8.0' 

u\ Fisher Road, East Syracuse NY 13057-0056 Telephone 31 5-437-1429 or 800-782-7260  FAX 31 5-437-1770 
1   !  One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG RliHT] parratt 
^   ! uuolffi inc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING Grade 

BEFORE CASING 
REMOVED 

AFTER CASING 
REMOVED 

Dry 

Dry 

HOLE NO.  DU96-11B 
JOB NUMBER: 96054 

DATE STARTED      4/15/96 
DATE COMPLETED      4/15/96 

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

TYPE OF DRILL: CME 850 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 369.4' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 1 
Purchase Order #DACW49-95-D-0006 

^DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. REC 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 
WL 

5.0 

1.0'- T-1 2.0 3" Shelby 

3.0' Tube 

4.5'- T-2 0.6 3" Shelby 

10.0 

6.5' Tube 

Bottom of Boring 

Note: Boring DU96-11B is offset 3.0' from 
DU96-11A. 

6.5' 

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 ||urn parratt 
M'**-*  UUOlffinc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 2.0' 

BEFORE CASING 
REMOVED Dry 

AFTER CASING 
REMOVED _        2.0' 

HOLE NO. DU96-10A 
JOB NUMBER: 96054 

DATE STARTED       4/15/96 
DATE COMPLETED       4/15/96 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: CME 850 
NAME OF DRILLER/INSPECTOR:'G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 369.2" 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 1 
Purchase Order #DACW49-95-D-0006 

DEPTH 
SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 

CHANGE 

DEPTH 

wL^y 

5.0 

0.0'- 1 1.2 2/1 Brown moist soft to medium stiff SILT and fine 
SAND, trace roots (ML/SM) 

4.0' 

2.0' 2/1 3 

2.0'- 2 1.5 2/3 

4.0' 3/3 6 

4.0'- 3 2.0 WH/1 Brown wet soft SILT and CLAY, trace fine sand 
(CL/ML) 

7.5' 

10.0 

6.0" 1/1 2 

6.0'- 4 2.0 WH/WH 

8.0' 2/3 2 
Gray wet loose fine to medium SAND (marl) 
(SW) 

Bottom of Boring 

Note: WH indicates sampler penetrated 

under weight of 140# hammer. 

8.0' 

• 

W^Fisher Road,  East Syracuse NY 13057-0056 Telephone 31 5-437-1429 or 800-782-7260  FAX 31 5-437-1770 
One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG 

-     ^  UJOlffinc r 
parratt 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 2.0' 

BEFORE CASING 
REMOVED Dry 

AFTER CASING 
REMOVED ""       Dry  

HOLE NO.   DU96-10b 
JOB NUMBER: 96054 

DATE STARTED      4/15/96 
DATE COMPLETED      4/15/96 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: CME 850 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 369.2' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 1 
Purchase Order #DACW49-95-D-0006 

DEPTH 
SAMPLE 

DEPTH 
SAMPLE 

NO. 
C 

SAMPLE 
DRIVE 

RECORD 
PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 
CHANGE 
DEPTH 

WL^ 

5.0 

0.5'- T-1 1.6 3" Shelby 
2.5' Tube 
2.5'- T-2 2.0 3" Shelby 
4.5' Tube 

Bottom of Boring 

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

4.5' 

'% 

, 

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 Plpi pamatt 
J4^  UUOlfRnc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING Grade 

HOLE NO. 
JOB NUMBER: 

DATE STARTED 
DATE COMPLETED 

DU96-9A 
96054 

4/15/96 
4/15/96 

BEFORE CASING 
REMOVED 

AFTER CASING 
REMOVED 

4.0' 

_ Grade 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: CME 850 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 369.3" 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 1 
Purchase Order #DACW49-95-D-0006 

vSt^t?^ 

^FDEPTH 
SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 

CHANGE 

DEPTH 
WL 

5.0 

0.0'- 1 1.5 WH-1.0" Brown-black wet very soft SILT, little fine 

sand, trace roots, trace clay (ML) 

6.5' 

2.0' 1/1 1 

2.0'- 2 2.0 1/1 

4.0' 1/1 2 

4.0'- 3 2.0 WH-1.0" 

10.0 

6.0" 1/1 1 

6.0'- 4 2.0 1/2 

8.0' 2/2 4 Black wet very soft SILT and CLAY (CD • 7.0' 

Gray wet loose fine to medium SAND (marl) 

(SP/SW) 

Bottom of Boring 

Note: WH indicates sampler penetrated 

under weight of 140# hammer. 

8.0' 

l<Fr Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260  FAX 31 5-437-1770 
One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG i pamatt 
UUOlffinc 

PROJECT:      Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING Grade 

BEFORE CASING 
REMOVED Dry 

AFTER CASING 
REMOVED -       Dry       

HOLE NO.     DU96-9B 
JOB NUMBER: 96054 

DATE STARTED       4/15/96 
DATE COMPLETED       4/15/96 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: CME 850 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 369.3' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 1 
Purchase Order #DACW49-95-D-0006 

V°EPTH 
SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 

WL 

5.0 

0.5'- T-1 1.9 3" Shelby 

2.5' Tube 

2.5'- T-2 2.0 3" Shelby 

4.5' Tube 

Bottom of Boring 

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

DU96-9A. 

4.5' 

!^F Fisher Road, East Syracuse NY 13057-0056 Telephone 31 5-437-1429 or 800-782-7260  FAX 31 5-437-1770 
One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG 

C ke~<< 

^S'iiS^'" 

PlfTfi parratt 
lm?t  UUOlffinc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 15.0' 

HOLE NO. D96-8 

JOB NUMBER: 96054 

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

BEFORE CASING 
REMOVED 

AFTER CASING 
REMOVED 

23.0' 

Hole Caved 
At 11.4' 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: D.TtlCHMOND/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 379.3' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

Brown moist medium stiff SILT (ML) 

5.0' 

1.0'- 1 0.2 3/3 

2.5' 2 5 

10.0 

5.0'- 2 0.7 2/4 Brown moist stiff SILT, trace fine to coarse 

sand, trace medium gravel (ML) 

10.0' 

6.5' 5 9 

▼ 15.0 

10.0'- 3 0.8 2/4 Interbedded gray moist stiff SILT and fine 

SAND (marl) (ML) and gray-brown moist stiff 

SILT and CLAY (CD 

20.0' 

11.5' 5 9 

WL 

20.0 

15.0'- 4 No 4/3 

16.5' Rec 3 6 

17.0'- 5 No 2/3 

18.5' Rec 3 6 

25.0 

20.0'- 6 1.5 3/3    • Gray moist medium stiff SILT and fine SAND, 

trace wood (marl) (ML/SM) 21.0' 21.5' 3 6 

Black-gray moist medium stiff SILT and fine 

SAND (marl) (ML/SM) 

25.5' 

30.0 

25.0'- 7 0.6 2/3 

26.5' 3 6 Gray wet loose fine SAND, little silt (marl) 

(SM) 

30.5' 

35.0 

30.0'- 8 0.7 5/8 

31.5' 7 15 Red-brown wet medium dense fine SAND, 

little silt (SM) 

■ ■ 

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 p|r^j parratt 
inc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 15.0' 

HOLE NO. D96-& 

JOB NUMBER: 96054 

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

BEFORE CASING 
REMOVED 

AFTER CASING 
REMOVED 

23.0' 

Hole Caved 
^Aj 11.4' 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: M. EAVES/W. MORROW 

CASING TYPE / HOLLOW STEM AUGER 
SURFACE ELVATIONl 3^9.3" 
DATUM FOR ELEVATION! NGVD 

SHEET     2 OF 2 
Purchase Order #DACW49-95-D-0006. 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 

40.0 

35.0'- 9 0.6 4/4 Red-brown wet medium dense fine SAND, 

little silt (SM) 35.5' 36.5' 5 9 

Brown wet loose to medium dense fine to 

medium SAND (SW) 38.5'- 10 4 

40.0" 6/6 12 

Bottom of Boring 40.0' 

^'l^fftS^ 

-Kfisher Road,  East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260  FAX 31 5-437-1770 
!  One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG Pit 
l"   i uuolrnnc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 25.0' 

BEFORE CASING 
REMOVED 22.5' 

HOLE NO. D96-7 

JOB NUMBER: 96054 

DATE STARTED 4/15/96 
DATE COMPLETED 4/15/96 

AFTER CASING 
REMOVED 

Added Water 
8.7" 

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

TYPE OF DRILL: CME 850 
NAME OF DRILLER/INSPECTOtt: G. LANSING/W. MORROW 

su< 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 379.6' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 
SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 
DEPTH 

5.0 

Brown dry loose SILT and fine SAND, trace 
roots (ML/SM) 

5.0' 

1.0'- 1 1/3 

2.5" 5 8 

10.0 

5.0'- 2 2/2 Brown moist loose to medium dense fine 
SAND, some fine gravel, little silt, (GM) 

15.0' 

6.5' 2 4 

15.0 

10.0'- 3 6/6 

11.5' 6 12 

20.0 

15.0'- 4 2/2 Gray moist loose fine to medium SAND, some 

silt, trace shells (marl) (SM) 

25.0' 

16.5' 2 4 

^ 25.0 

20.0'- 5 1/2 

21.5' 3 5 

WL 

30.0 

25.0'- 6 1/2 Gray wet loose fine to coarse SAND (SW) 

30.0' 

26.5' 2 4 

35.0 

30.0'- 7 8/10 Gray wet medium dense fine to coarse SAND, 

little silt, little fine to medium gravel (GM) 31.5' 13 23 

Ivf Fisher Road, EastSyracuse 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 



TEST BORING LOG                                 pl^   pamatt    , 

* "1  UUOlffinc   1 
PROJECT:     Subsurface Exploration Program 

Onondaga Lake Inner Harbor CDF                                                                                    HOLE NO.          D96-7 j 

LOCATioN:   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 1 

BEFORE CASING                                                             N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
REMOVED                             22.5"                                 FALLING 30" - ASTM D - 1 586 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     2 OF 2 
SURFACE ELVATION: 379.6'                                                                                      Purchase Order #DACW49-95-D-0006 
DATUM FOR ELEVATION:            NGVD                                                                                                                                          I 

DEPTH 
SAMPLE 

DEPTH 
SAMPLE 

NO. 
C 

SAMPLE 
DRIVE 

RECORD 
PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA   | 
CHANGE 
DEPTH 

40.0 

35.0'- 8 12/9 Gray wet medium dense fine to coarse SAND, 
little silt, little fine to medium gravel (GM) 36.5' 10 19 

38.5'- 9 13/12 
40.0' 11 23 

Bottom of Boring 40.0' | 

N' Fisher R< 
I   ! OneCof 

Dad, East S 
)ley Parkwj 

yracuse N 
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ne 31 5-437-1429 or 800-782-7260  FAX 31 5-437- 
ina 27623 Telephone 919-469-2953 FAX 919-469- 

1770    . 
8280           i 



TEST BORING LOG IrTr parratt 
UUOlffinc 

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 
REMOVED 

AFTER CASING 
REMOVED 

19.6" 

Dry 

HOLE NO. D96-6 
JOB NUMBER: 96054 

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

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

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: D. R1CHMOND/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 379.3* 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

Brown moist stiff SILT, trace fine to coarse 

sand, trace roots (ML) 

i 

10.5' 

1.0'- 1 0.4 3/4 

2.5* 4 8 

10.0 

5.0'- 2 1.2 4/5 

6.5' 7 12 

▼ 15.0 

10.0'- 3 0.6 4/7 

11.5' 8 15 Gray moist medium dense fine to coarse 

SAND, some fine to medium gravel (SW) 

15.0' 

WL 

20.0 

15.0'- 4 1.1 4/3 Brown wet medium stiff SILT and CLAY (CD 16.0' 

16.5' 2 5 Gray wet soft SILT, little fine sand, little wood, 

trace roots, trace marl (OL) 

30.0' 

25.0 

20.0'- 5 0.5 2/2 

21.5' 4 6 

30.0 

25.0'- 6 0.6 1/2 

26.5' 1 3 

35.0 

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) 

M 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 n| 
^■jW-'v' 

pamatt 
UUOlffinc 

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 
REMOVED 19.6' 

AFTER CASING 
REMOVED -      Dry  

HOLE NO. D96-6 
JOB NUMBER: 96054 

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

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

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: D. RICHMOND/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 379.3' 
DATUM FOR ELEVATION: NGVD 

SHEET     2 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 
SAMPLE 

DEPTH 
SAMPLE 

NO. 
C 

SAMPLE 
DRIVE 

RECORD 
PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 
CHANGE 

DEPTH 

40.0 

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' 5/4 9 

Bottom of Boring 40.0' 

^Fisher Road, East Syracuse NY13057-0056 Telephone 315-437-1429 or 800-782-7260  FAX 31 5-437-1770 
! One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG f) ,Jpi pamatb 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 21.0' 

BEFORE CASING 
REMOVED 20.7' 

AFTER CASING 
REMOVED -      Dry 

HOLENO. D96-5 

JOB NUMBER: 96054 

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

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

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 380.3' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 

CHANGE 

DEPTH 

5.0 

Brown moist stiff SILT, trace roots (ML) 

10.0' 

1.0'- 1 0.8 5/5 

2.5" 6 11 

10.0 

5.0'- 2 0.6 3/4 

6.5' 4 8 

15.0 

10.0'- 3 1.5 3/4 Brown moist stiff SILT and fine SAND 

(ML/SM) 

21.0' 

11.5' 4 8 

20.0 

15.0'- 4 1.0 5/4 

16.5' 6 10 

WLV 

25.0 

20.0'- 5 1/1 

21.5' 2 3 Gray wet soft SILT, little fine sand (marl) (ML) 

30.0' 30.0 

25.0'- 6 1/1 

26.5' 2 3 

35.0 

30.0'- 7 4/8 Black wet medium dense fine to coarse SAND 

trace fine gravel (SW) 31.5' 7 15 

lU^Fi. Fisher Road, East Syracuse NY 13057-0056 Telephone 315-437-1429 or 800-782-7260  FAX 31 5-437-1770 
One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG •lira pamatb 
-1MH  UUOlffinc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 21.0' 

BEFORE CASING 
REMOVED 20.7' 

AFTER CASING 
REMOVED  Dry  
CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 380.3" 
DATUM FOR ELEVATION: NGVD 

HOLE NO. D96-L 

JOB NUMBER: 96054 

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

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

SHEET     2 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 

40.0 

35.0'- 8 7/8 Black wet medium dense fine to coarse SAND 

trace fine gravel (SW) 36.5" 11 19 

38.5'- 9 4 

40.0' 6/6 12 
Bottom of Boring 40.0' 

■*i 

I 

!^Fi 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 



TEST BORING LOG 

PROJECT:      Subsurface Exploration Program 

Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 10.0' 

BEFORE CASING 
REMOVED 14.0' 

AFTER CASING 
REMOVED 

Hole Caved 
At 15.3' 

lira parratt 
^ —  UUOlffinc 

HOLE NO. D96-4 

JOB NUMBER: 96054 

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

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: D. RICHMOND/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 378.7* 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 

CHANGE 

DEPTH 

5.0 

, 
Brown moist medium stiff SILT and fine SAND, 
little roots (SM/ML) 

10.0' 

1.0'- 1 3/3 

2.5' 3 6 

"^10.0 

5.0'- 2 3/4 

6.5" 4 8 

WL 

15.0 

10.0'- 3 3/4 Brown wet loose fine SAND, little silt (SM) 

15.0' 

11.5' 5 9 

20.0 

15.0'- 4 3/2 Brown wet loose fine to coarse SAND, trace 

silt (SW) 

20.0' 

16.5' 1 3 

25.0 

20.0'- 5 2/3 Brown wet soft SILT, little fine to medium 

sand, trace shells (marl) (ML) 

25.0' 

21.5' 2 5 

30.0 

25.0'- 6 3/4 Gray wet loose fine to medium SAND, little 

silt, trace shells (marl) (SM) 

30.0' 

26.5' 3 7 

35.0 

30.0'- 7 4/5 Gray wet stiff SILT, little fine to medium sand, 

trace shells (marl) (ML) 31.5' 31.5' 9 14 

Black wet medium dense fine to coarse SAND, 
some silt (SM) 

I'-'fFisher 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 w. parratfc 
UUOlfflnc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 10.0" 

BEFORE CASING 
REMOVED 14.0' 

AFTER CASING 
REMOVED 

Hole Caved 
At 15.3" 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 378.7 
DATUM FOR ELEVATION: NGVD 

HOLE NO. D96-i, 
JOB NUMBER: 96054 

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

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: D. RICHMOND/W. MORROW 

SHEET     2 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 

40.0 

35.0'- 8 6/10 Black wet medium dense fine to coarse SAND, 

some silt (SM) 36.5' 11 21 

38.5'- 9 7 

40.01 8/10 18 
Bottom of Boring 

___ ^ . 

40.0' 

IU" Fisher Road, East Syracuse NY13057-0056 Telephone 31 5-437-1429 or 800-782-7260  FAX 31 5-437-1770 
I   I  One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG m Vparratt 
fl'      ^  LUOlffinc 

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 
REMOVED 20.3' 

AFTER CASING 
REMOVED - 17.8' 

HOLE NO. D96-3 
JOB NUMBER: 96054 

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

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: GVLANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 380.6" 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 
SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 

CHANGE 

DEPTH 

5.0 

Brown moist soft to stiff SILT and fine SAND 
(SM/ML) 

16.4' 

1.0'- 1 1.1 3/3 

2.5" 4 7 

10.0 

5.0'- 2 0.5 2/2 

6.5' 3 5 

_ 

▼ 15.0 

10.0'- 3 0.6 4/5 

11.5' 6 11 

WL 

20.0 

15.0'- 4 0.8 1/1 

16.5' 1 2 Gray wet very soft SILT and fine SAND, trace 

shells (marl) (SM/ML) 

31.0' 

25.0 

20.0'- 5 1.2 2/1 

21.5' 1 2 

30.0 

25.0'- 6 1.1 1/1 

26.5' 1 2 

35.0 

30.0'- 7 0.8 4/7 

31.5' 7 14 Black wet medium dense fine to coarse SAND, 

trace fine gravel (SW) 

Fisher Road, East Syracuse NY 13057-0056 Telephone 31 5-437-1429 or 800-782-7260  FAX 31 5-437-1770 
! One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953 FAX 919-469-8280 



TEST BORING LOG Hlrq parratt 
*'  ^  LUOlffinc 

PROJECT:      Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

LOCATIO'N:   Site UDS 5-19, Syracuse, New York 

GROUNDWATER DEPTH 
WHILE DRILLING 15.0' 

BEFORE CASING 
REMOVED 20.3' 

AFTER CASING 
REMOVED -     17.8" 

HOLE NO. D96-. 
JOB NUMBER: 96054 

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

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

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 380.6' 
DATUM FOR ELEVATION: NGVD 

SHEET     2 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 
SAMPLE 

DEPTH 
SAMPLE 

NO. 
C 

SAMPLE 
DRIVE 

RECORD 
PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 
CHANGE 

DEPTH 

40.0 

35.0'- 8 0.5 5/6 Black wet medium dense fine to coarse SAND, 
trace fine gravel (SW) 36.5' 6 12 

38.5'- 9 0.5 4 
40.0' 5/5 10 

Bottom of Boring 40.0' 

! J/fisher Road,  East Syracuse NY13057-0056 Telephone 31 5-437-1429 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 |^3 parratt 
<  UUOlffinc 

PROJECT:     Subsurface Exploration Program 
Onondaga Lake Inner Harbor CDF 

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

GROUNDWATER DEPTH 
WHILE DRILLING 15.0' 

HOLE NO. D96-2 

JOB NUMBER: 96054 

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

BEFORE CASING 
REMOVED 

AFTER CASING 
REMOVED 

19.0' 

9.0" 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR:-G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 376.3' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 2 
Purchase Order #DACW49-95-D-0006 

^ 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 

5.0 

Brown moist medium stiff SILT, little clay (ML) 

5.5' 

1.0'- 1 0.4 4/3 

2.5' 3 6 

10.0 

5.0'- 2 1.0 3/4 

6.5' 5 9 Brown moist stiff SILT, little fine sand  (ML) 

10.0' 

^15.0 

10.0'- 3 0.7 •   4/7 Gray-brown moist stiff SILT and fine SAND, 

trace fine to medium gravel (SM/ML) 

15.0' 

11.5' 5 12 

WL 

20.0 

15.0'- 4 1.0 2/1 Gray wet soft SILT and fine SAND, trace shells 

(marl) (SM/ML) 

30.0' 

16.5' 1 2 

25.0 

20.0'- 5 1.0 1/1 

21.5' 1 2 

30.0 

25.0'- 6 1.5 WH/1 

26.5' 2 3 

35.0 

30.0'- 7 5/6 Black wet medium dense fine to coarse SAND 

(SW) 31.5' 6 12 

Fisher Road, East Syracuse NY13057-0056 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 
tu parratt 

UUOlffinc 
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 
REMOVED 19.0* 

AFTER CASING 
REMOVED "        9.0' 

HOLE NO. D96-^ 
JOB NUMBER: 96054 

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

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 376.3' 
DATUM FOR ELEVATION: NGVD 

SHEET     2 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 

STRATA 

CHANGE 

DEPTH 

40.0 

35.0'- 8 12/11 Black wet medium dense fine to coarse SAND 

(SW) 

38.5' 

36.5' 10 21 

38.5'- 9 6 

40.0' 6/8 14 Gray-brown wet medium dense fine SAND, 

trace wood (SP) 

Bottom of Boring 

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

40.0' 

I HiFisher Road,  East Syracuse NY 13057-0056 Telephone 31 5-437-1429 or 800-782-7260  FAX 31 5-437-1770 
One Copley Parkway, Suite 309, Raleigh, North Carolina 27623 Telephone 919-469-2953  FAX 919-469-8280 



OU- 

TEST BORING LOG 

m:. pamatt 
UUOlfRnc 

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 
REMOVED 20.1' 

AFTER CASING 
REMOVED 13.0" 

HOLE NO. D96-1 
JOB NUMBER: 96054 

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

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 1400 HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: G. LANSING/W. MORROW 

./ 

CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 379.9' 
DATUM FOR ELEVATION: NGVD 

SHEET     1 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 

SAMPLE 

DEPTH 

SAMPLE 

NO. 

C 

SAMPLE 

DRIVE 

RECORD 

PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 

CHANGE 

DEPTH 

5.0 

Brown moist medium stiff SILT, little clay 
(ML) 

5.0' 

1.0'- 1 1/3 

2.5' 2 5 

10.0 

5.0'- 2 3/3 Brown moist stiff SILT, little fine sand (ML) 

15.0' 

6.5" 5 8 

Vl5.0 

10.0'- 3 No 3/3 

11.5' Rec 2 5 

WL 

20.0 

15.0'- 4 3/4 Gray wet medium stiff to very soft SILT and 
fine SAND, trace shells (SM/ML) 

30.0' 

16.5' 2 6 

25.0 

20.0'- 5 2/2 

21.5' 2 4 

30.0 

25.0'- 6 1/1 

26.5' 1 2 

35.0 

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

'-^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 

th•'•—■! UJOlfRnc 
PROJECT:     Subsurface Exploration Program 

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

GROUNDWATER DEPTH 
WHILE DRILLING 

BEFORE CASING 
REMOVED . 

AFTER CASING 
REMOVED  
CASING TYPE HOLLOW STEM AUGER 
SURFACE ELVATION: 379.9' 
DATUM FOR ELEVATION: NGVD 

15.0' 

20.1' 

13.0' 

HOLE NO. D96-. 
JOB NUMBER: 96054 

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

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/ 140# HAMMER 
FALLING 30" - ASTM D - 1 586 STANDARD PENETRATION TEST 

TYPE OF DRILL: MOBILE B41 
NAME OF DRILLER/INSPECTOR: Gv LANSING/W. MORROW 

SHEET     2 OF 2 
Purchase Order #DACW49-95-D-0006 

DEPTH 
SAMPLE 

DEPTH 
SAMPLE 

NO. 
C 

SAMPLE 
DRIVE 

RECORD 
PER 6" N 

DESCRIPTION OF MATERIAL 
STRATA 
CHANGE 

DEPTH 

40.0 

35.0'- 8 7/7 Black wet loose to medium dense fine to 
coarse SAND (SW) 36.5' 7 14 

38.5'- 9 4 
40.0' 5/8 13 

Bottom of Boring 40.0' 

H^Fisher Road, East Syracuse NY13057-0056 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 



ONONDAGA LAKE CDF 

Undisturbed Soil Test Results 

/*"• 
;/'-.. 

BUFFALO DISTRICT 
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TOTAL STRESS (TSF! 

AXIAL STRAIN [%) 

SPECIMEN NUMBER 

fcti 

KATER CONTENT (X) 
DRY DENSITY (PCFI 
SATURATION (X) 
VOID RATIO 
KATER CONTENT (X) 
DRY DENSITY (PCF) 
SATURATION {%) 
VOID RATIO 
FINAL BACK PRESSURE (TSF) 

MINOR PRINCIPAL STRESS (TSF) 
MAX DEVIATOR STRESS (TSF) 
TIME TO FAILURE (MIN) 
ULTIMATE DEVIATOR STRESS (TSF) 
INITIAL DIAMETER (IN) 

40.9 
76 
100 
1.143 
36.6 
82.5 
100 
.973 

1.63 
1035 
1.62 
1.405 

43.4 
76 
100 
1.142 
34.7 
85.4 
100 
.905 

2.46 
1080 
2.46 
1.4 

47.4 
71.7 
100 
1.272 
34.4 
87.7 
100 
.857 

3.65 
1005 
3.48 
1.389 

12.( 

CONTROLLED STRAIN TEST INITIAL HEIGHT (IN) 2.941 2.939 2.992 
DESCRIPTION OF SPECIMENS: CLAY  (CH)  brown,  coarse to fine sand;  high plasticity, 

soft consistency,  w/organics 
LL   51 |PL   26 PI   25 Gs   2.609 TYPE OF SPECIMEN: Undisturbed      TYPE OF TEST: R-Bar 
REMARKS:   Each specinen Has trimmed at a PROJECT:   Onondaga 
different depth due to 3 ' diameter of 
sample. Some patching required. BORING NO DU96-9B SAMPLE NO 2 

DEPTH/ELEV. 2.5-4.5 
LABORATORY: CE0RD DATE 08/08/96 

Page l of 3 TRIAXIAL COMPRESSION TEST REPORT 
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T. STRESS (TSF) 
co_~___~~~                   _                 Fl 

i NUMBER                           12          3          4 _      __   __             SPECIMEi 

R CONTENT (II                   40.9      43.4      47.4 __                             _      __                                   ,              eg   |^j£ 
II L.I-1-1  1 I 1  1 1 1 I'l'l  I'l         iiiI ___- =        _    _          SDRy DENSITY IPCFI                   76        76        71.7 

RATION »1                       100       100       100 05  CM -'■        g SATL 

3::-::::-:::-::::: :    £ voic RATIO                            1.143    1.142    1.272 

| 0 ?:::::::::::::::::::    « HATE R CONTENT (XI                    36.6      34.7      34.4 
DENSITY (PCFI                    82.5      85.4      87.7 £      ::     _:: :~:   :     * ORY 
RATION «I                        100        100        100 __            —            _     ^ SATl 

RATIO                             .973      .905      .857 a:    ,     ___        j- VOIC 
_-... 

L BACK PRESSURE (TSF)        5          5          5 _   _             pj^ 

RINICIPAL STRESS (TSFfef    .361       .576      .88 ^                                  _        _            HlfOR P 

IAT0R STRESS (TSF)            1.63      2.46      3.65 _ _      _ _     _ _       ^       MAX DEV 

FAILURE (MINI                  1035      1080      1005 _           ___                 _           __                                   JJ^   jg 

E DEVIAT0R STRESS (TSFI      1.62      2.46      3.48 1 ft          R          in          is         pn     ULTIMAT 

AXIAL STRAIN (XI                  INITIAL DIAMETER (IN)                  1.405    1.4       1.389 
CONTROLLED STRAIN TEST                                  INITIAL HEIGHT (IN)                     2.941    2.939    2.992 
DESCRIPTION OF SPECIMENS:    CLAY  (CH)  brown,  coarse to fine sand;  high plasticity, 

soft consistency, w/organics 

LL   51       |PL   26       |PI   25        Gs   2.609    TYPE OF SPECIMEN: Undisturbed     |TYPE OF TEST: R-Bar 
REMARKS:   Each specimen xas trimmed at a        PROJECT Onondaga 
different depth due to 3" diameter of 
sample. Some patching required.                    BORING NO DU96-9B                      (SAMPLE NO 2 

DEPTH/E LEV. 2.5-4.5 
LABORAT ORY: CE0R0                      DATE 08/08/96 
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AXIAL STRAIN (5!) 

20 

SPECIMEN NUMBER 
HATER CONTENT {%) 
DRY DENSITY (PCF) 
SATURATION {%) 
VOID RATIO 
HATER CONTENT (%) 
DRY DENSITY (PCF) 
SATURATION {%) 
VOID RATIO 
FINAL BACK PRESSURE (TSF) 

MINOR PRINCIPAL STRESS (TSF) 
MAX DEVIATOR STRESS (TSF) 
TIME TO FAILURE (MIN) 
ULTIMATE DEVIATOR STRESS (TSF) 
INITIAL DIAMETER (IN) 

55 
65.9 
100 
1.418 
53.3 
71.2 
100 
1.238 

1.69 
690 
1.67 
1.405 

55.6 
66 
100 
1.412 
48 
76.1 
100 
1.093 

2.62 
510 
2.35 
1.41 

54.6 
66.4 
100 
1.401 
40.9 

100 
.799 

4.38 
810 
4.29 
1.406 

2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0  10.0  11.0  12.q 

TOTAL STRESS (TSF) 

CONTROLLED STRAIN TEST INITIAL HEIGHT (IN) 2.971 2.879 2.884 

DESCRIPTION OF SPECIMENS: Organic CLAY  (OH)  brown, medium to fine sand:  hleh 
plasticity,  soft consistency 

LL  75      |PL  37      |PI  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 
ISAMPLE NO 2 sample. BORING NO DU96-10B 

DEPTH/ELEV. 2.5-4.5 
LABORATORY: CE0R0 DATE 08/08/96 
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co      Based  on Max tTi - Ö"3 

C =                 TSF 

m      0' =                   :: 
C\J                                                                                    _ 

tan 0' =                         _ ^.-~ -~ "              ~  o                          ___                  _                         _      _ 
:__:_:__: :i^_:__:__:::::__:_: 

Ur'oj                        _                             ,<i^_ —::::::::":::—:::::::: 
&      _      __    _         __      __^7    __ _     _                       _v  
'—                                                                 / _    _                         ,.        _       — 
CO            ------           -,-                        _       \       _    _         co    to                                  -     -                          7-- 
 X  

es — _ :~_        :     :~~7"::-  _       _    _             -v-  &      _     __   _ _     _„z : 
ac           _                   _    _    —tz" A ~~-^_    _ 

_     _                          __                                        -s-                        
-X.                                                                             —       T*--t-                               ->       -       __       _       __£_:: :-: s °- :::_:: :-2__:z:::_::_:::!^ _       •, _ 
00 - : :   s— Z---- " : : >,  £_!"" ^   ~__2 \__ __ _       __   _ _ _:   ~: : _      __   g.,--     f_           _             __ 

_ v_ -- -       --     -- - -   -5- z z 
m   __      _^<4         __J           i>   __ _  S-  --  -         --    -   -    -3    _  _ 
" ZL I ^  ° ""2J—i—t :"" -" l      __  H  '1   - - -   -     \ _   3 __ .            __ __ __ __t _ : 

z   4 t   z ::: _:_:   _ _   __ _  __ __t : : 
_ _i          —    c _   __ -                                  __i _ : <=> ___i :___[  ___± _ _ i  

0          0.5       1.0       1.5      2.0       2.5 3.0      3.5      4.0      4.5      5.0      5.5      6.( 

'F. STRESS (TSF) 
40                             Z   "II                           PI 

::: :__    SPECIHEI i NUMBER                             12          3          4 
_ _     __^_        s HATE R CONTENT (X)                    55         55.6      54.6 

„:> — '■ *              15 DRY DENSITY (PCF)                   65.9      66        66.4 

£ aj "z _:-::-:::::::::: 2 gsAm RATION «)                        100        100        100 

RATIO                             1.418     1.412     1.401 ^       2.   __ i" "   : ~-\. _:     & VOID 

| 0 ^::::::::::::::::::    _ HATE R CONTENT «)                    53.3      48         40.9 

s      :                               - -     g DRY DENSITY (PCF)                   71.2      76.1      88.5 

RATION (X)                       100       100       100 w                      ~                     ~~           cc SATU 

s  • :—::-::-:—::::—:    tz VOID RATIO                            1.238    1.093     .799 

:~   ::_ :: "   ~      :        FINA L BACK PRESSURE (TSF)        5          5          5 

1INICIPAL STRESS ITSFIjjf    .348      .499      1.183 ^  I "~     -----     -   -       HNOR PI 

' __   ::   _           ___:    HAXDEV AT0R STRESS (TSF)            1.69     2.62     4.38 
t^rrr^™tnr" 

FAILURE (MINI                  690       510       810 ^ ::   :: :: ::   :: :        TIME TO 
' 0          R         <n         1R        pn     ULTIMATE : DEVIAT0R STRESS (TSF)      1.67      2.35      4.29 

AXIAL STRAIN [%}                  INITIAL DIAMETER (IN)                   1.405     1.41      1.406 

CONTROLLED STRAIN TEST                                    INITIAL HEIGHT (INI                      2.971     2.879    2.884 

DESCRIPTION OF SPECIMENS:  Organic CLAY  (OH)  br own,  medium to fine  sand;   high 
plasticity,   soft  consistency 

LL   75       |PL   37       |PI   38       |Gs   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 1 10 DU96-10B                    ISAMPLE NO 2 

DEPTH/EL EV. 2.5-4.5 

LABORATC RY: CE0RD                     |DATE 08/08/96 
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Standard compaction test EM-1110-2-1906 
25 blows per each of 3 layers, with 5.50 lb. si. weight rammer 

and 12.0 inch drop.      4.0 inch diameter mold 

Samp le 
No . 

Elev/ 
Depth Classi f icat ion 

Organic CLAY (OH) 2.556 

LL 

• 62 

PL 

34 

% > 
No .4 

Sample No 

Water content, percent 

Optimum water content, percent 

Max dry density, lb/cu ft 

31.5 

83.5 

%  > 
3/4 in 

Natural 

Remarks: K20=2.76E-06 
Project: Onondaga 

Lab No 

Area: JSi- 

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

COMPACTION   TEST   REPORT 
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Water   content,    percent   of   dry   weight 

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

and   12  0   inch  drop.                  4.0   inch  diameter   mold 

Sample    Elev/ 
.,             r,  ~4.H              Classification 
No.         Depth 

% >         % > 
G              LL             PL          No.4      3/4   in. 

2                                  Organic   CLAY    (OH)          < 
3   556          62              34 

Sample   No. 2 

Water  content,    percent 
Natural 

Optimum  water   content,    percent 31.0 

Max  dry  density,    lb/cu   ft 84.0 

„   , ,-r,  n,        Project:    Ono 
Remarks:    K20=  2.44E-06         

ndaga 

Lab  No .: 

Area: — 

Boring   No.: C-96-2                  1   Date:    08-15-96            

C0MPA( :TION TEST REPORI 
L    ._ -—u—  



INNER HARBOR DREDGING DESTGN PROTECT 
SYRACUSE.NY 

APPENDIX B 

■ SITE AND STRUCTURAL DESTGN     ' 
FOR 

REHABILITATION OF THE, UPLAND DISPOSAL SITE 
USD 5-19 



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 0 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 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.  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 between the dock and the start of the channel.  Refer 

to Figure 1 for a plan of the proposed dredging. 



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. 

UPS 5-19 

The rxiinimum 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 
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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 



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. 



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 casing 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 
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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. 

WEIR 

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. 



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 elevation, 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 for 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. 

10 



1 3' -6 " - 

~? 

W5x19  STOPLOG GUIDE 
WELDED   TO  ANGLES   (TYP) 

2 LAYERS V PLYWOOL 
W/ PLASTIC MEMBRANE 
IN  BETWEEN 

6x6  @  1'3"  O.C 
(TYP) 

NOTES: 

1. LUMBER SIZES SHOWN ARE NOMINAL 

2. WALKWAY AND PLATFORM TO BE 
ENCLOSED WITH CABLE GUIDES 
SUPPORTED BETWEEN STEEL POSTS. 

3. WEIR PLATFORM TO HAVE REMOVABLE, 
SECTIONS FOR ACCESS. 

NYS   CANAL   CORP. 
SYRACUSE,   NY 

UDS   5-19   MODIFICATIONS 
WEIR   PLAN 
FIGURE   4 



Ld 
0- 

h- 

_l o LÜ ^ U) I/) 

C-J < 
00 

Q 
Ld 
1- 

Id O 

CM 1- 
Ul 

< 
CL 

<r 2 
o z 

o 
o 

NYS   CANAL   CORP. 
SYRACUSE,    NY      rf-' 

UDS   5-19   MODIFICATION 
WEIR   ELEVATION 

FIGURE   5 



■45 MIL REINFORCED 
POLYPROPYLENE (TYP 

i/j" DIAMETER IWRC 
GALVANIZED WIRE 
ROPE (TYP) 

10" DIAMETER X 25' LONG 
UTILITY POLE AT 20 O.C 

/" EL +8 

NYS CANAL CORP. ; 
SYRACUSE. NY 

UDS 5-19 MODIFICATIONS 
BAFFLE SYSTEM ELEVATION 

FIGURE 6 



ÜU 

-  o 
ID CM 
CM 

I- x< 
trui 
LÜ_I 
\—o 
ÜJ0_ 

<r>- 
—-i— 
Q—' 

ro 
c\i + 

CM 
I 

3 

NYS CANAL CORP. ■: 
SYRACUSE, NY  -^ 

UDS 5-19 MODIFICATlb^ö 
BAFFLE SYSTEM X-SECTJON" 

FIGURE 7 



PROJECT: NYS CANAL CORPORATION - DREDGE DISPOSAL 
LOCATION: SYRACUSE, NY 
COMPUTATION: WEIR DESIGN FOR SITE 5-19 
DATE: 8/20/96 
BY: JOHN HUBERT 

Reference: "Wood Engineering and Construction Handbook" by Faherty and Williamson 

Assumed properties for timber: 

Wood type: Spruce-Pine-Fir No. 1 

Properties from table A.9 

Fh :=850 — 
D • 2 

in 

Fv:=65. lb 

in 

Fc:=700 — 
c • 2 

in 

F„T :=425-^ cL 
in2 

E:= 1300000 
jb_ 

in2 

(Allowable bending stress w/o adjustment) 

(Allowable shear stress w/o adjustment) 

(Allowable compression parallel to grain w/o adjustment) 

(Allowable compression perpendicular to grain w/o adjustment) 

(Modulus of elasticity) 

Adjustment factors: 

CTJ:=1.0 

Mb 1.0 

(Size factor - no timbers with depth greater than 12 in., therefore it is 1) 

(Wet service factor for bending) 

CMv:=1.0 

CMc:=0.91 

(Wet service factor for shear) 

(Wet service factor for compression parallel) 

C MßL = 0.67        (Wet service factor for compression perpendicular) 

CD:=1.25 (Duration of load - From figure 2.6, for a 2 week period of loading) 

\K.J 



Adjusted properties: 

F b :=F bC FC j^C D                  F b = 1.063« 103 •— (Adjusted allowable bending stress) 
in2 

Fv:=Fv-CFCMvCD                   Fv = 81.25«—         (Adjusted allowable shear stress) 
in2 

Fc:=FcCFCMcCD                   Fc =796.25«—       (Adjusted allow, comp. paral stress) 
in 

FcL:=FcL'cFcMcLcD             F cL = 355.938 •—   (Adjusted allow, comp. perp. stress) 
in2 

Design Parameters: 

hf :=22ft              (Maximum elevation of fluid level) 

h s := 19-ft              (Maximum elevation of sediments) 

hb := 12-ft              (Elevation at the bottom of the weir) 

u Mt := 110—        (Saturated unit weight of dredged fill material) 
ft3 

k   :=0.4               (Active pressure coefficient of dredged fill material) 

u wat:=62.5—      (Unit weight of water) 
ft3 

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

Bracing will be provided by the sheathing. 

1 s:=5-ft            (Maximum span on the short side of the weir) 

1 j :=4-ft            (Maximum span on the long side of the weir) 

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

w:=[(hf-h').uwat] + [(hg-h')-(usat-uwat)-kt] 

w = 617.005'lb-fT2              (Uniform unit loading per ft of height) 

Try a 6"x6" nominal size timber 

d := 5.5 in          (Actual depth of member) 



>-: • ■•'. 

b := 5.5-in (Actual width of member) 

Check bending: 

s := 12.5-in       (Tributary width for lowest member not connected to concrete) 

wsl. 
M :=- 

6 

M 

M = 2.008-103 -Ib-ft (Ma)dmum moment) 

8 = 27.729-1^ (Section modulus of timber member) 

lb 
f u = 869.184 •— (Bending stress) 
° • 2 in 

Check shear: 

wsl, 
R:= : 

V:=R 

R = 1.607« 10* «lb 

V = 1.607-103-lb 

(End reaction) 

(Design shear) 

A:=bd 

1.5V 

A = 30.25 •in-' 

f   =79.675-— v • 2 in 

(Cross-sectional area) 

(Shear stress) 

Check compression: 

P :=ws — 

V= 

P = 1.285« 10* «lb 

lb 
f   =42.493-- 

in2 

(Maximum compressive force) 

(Compressive stress) 

KcE-0.3 (Factor for visually graded lumber) 

Le:=5.0-ft 

E:=E 

KcEE 

cE 

(Effective column length in plane of lateral support) 

(Effective modulus of elasticity) 

FM, = 3.277-103 
cE 

Jb 
'in2 

(Critical buckling design value) 



c:=0.8 (Factor for sawn lumber) 

F   :=F • 1   c    l c 

1 + 1 
cE 

F. 

2c 

F*= 751.524«— 
c • 2 in 

(Allowable design compressive stress parallel to grain) 

Check combined bending and compression: 

F\ 

'cE 

= 0.832 

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: 

Center stoplog support: 

From the attached CFRAME program results: 

M :=4311ftlb (Maximummoment) 

R :=51251b (Maximum shear) 

Try an 8"x8" nominal size timber. 

Check bending: 

b :=7.5-in 

d :=7.5in 

S 
bd2 

6 

M 

(Actual width of member) 

(Actual depth of member) 

S =70.313 «in3 (Section modulus) 

fu =735.744-— 
D                        • 2 

in 
(Bending stress) 

Check shear: 

wb:=(hf-hb)uwat+(hs-hb)-(usat-uwat)-kj 



w b = 758-lb-ft"7 (Pressure at the base where maximum shear occurs) 

db := 5.5-in (Depth of the bottom perpendicular member) 

tw:=4.67-ft (Tributary width for the center support) 

V :=R-wbdbtw V =3.503-103 -lb (Designshear) 

A:=bd A =56.25 «in2 (Cross-sectional area) 

f   =1<;  f  =93.402«— (Shear stress) 
v        A v in2 

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: 

P .= 51251b (Compress'rve force) 

Try a 4"x4" nominal size timber, 

b :=3.5in (Actual width of member) 

d = 3.5-in (Actual depth of member) 

A :=bd A =12.25 «in2 (Cross-sectional area) 

:_ f   = 169.421«— 
A C in2 

Summa.y: Based on review of the above calculation for allowable compressive stress, the 

actual stress is significantly lower than the allowable. 

Determine the size of the stoplog members: 

Try 4"x4" nominal size timbers: 

Check bending: 
b := 1 -ft (Effective width of continuously stacked members) 

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

h d2 

s ._ s =24.5 «in3 (Section modulus) 



w := (hf- hb- 0.5-ft)-uwat + (hs- hb- 0.5-ft)-(Usat- uwat) 

w = 902.5-lb-ff2 (Average pressure on the bottom 1 foot) 

1:=4ft (Span between stoplog guides) 

M :=^l-i.ft M = 1.805-1Ö3 -lb-ft (Maximum moment) 
8 

f   -M fb =781.127*—          (Bending stress) 
in2 

Check shear: 

V:=w-i-l-ft 
2 

V = 1.805-103-lb 

A:=bd A = 30.25 «in2 

f       1.5V 
v       A 

fv = 89.504-— 
v                     • 2 

in 

Determine the minimum bearing length required for stop logs: 

lb:=      V- 
F'cL-lft 

1 b = 0.423 -in           (Minimum bei 

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.: 

F b := 1190 (Allowable bending stress for wet condition - lb/in2) 

F s :=63 (Allowable rolling shear stress for wet condition - lb/in2) 

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

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

IbQ :=6.189 (Rolling shear constant - in2/ft) 



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

w := hf- h1- |Vuwat+ hs- h'- iWugjt- uwat)-ka 

w = 574.557'lb-ft-2 (Average uniform load over 3 spans) 

»l:s 
120FbKS 

1 in 

2     lb 

1 j = 15.187 »in     (Max. c-to-c spacing) 

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

12:= 
20FC-I s'bQ 

2     lb 

lin 12 = 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. 

Properties: 

Fb:=550A 
b           in2 

(Allowable bending stress w/o 

FV:=70A 
in 

(Allowable shear stress w/o si 

Adjustment factors: 

CF:=1.0 (Size factor) 

Cr:=1.0 (Repetitive member factor) 

Cfi,:=1.0 (Flat-use factor) 

CM:=1.0 (Wet service factor) 

CH:=1.0 (Shear stress factor) 

Adjusted properties: 

F"b-FbCFcrCfu'CM 

Fv:-FvCM'CH 

lb F' b = 550 •— (Adjusted allow, bend, stress) 
in 

F'   = 70 •— (Adjusted allow, shear stress) 
v ■ 2 in 



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

Check bending: 

•   <nlb 
u:=50-— 

ft2 
(Platform loading pressure) 

s:=20in (Spacing between members) 

l:=5ft (Span) 

M:=USl2 

8 
M=260.417«lb-ft              (Moment) 

b:=1.5in (Actual width of member) 

d:=5.5in (Actual depth of member) 

6 
S = 7.563 *in3                      (Section modulus) 

f   -M fb =413.223«—                (Bendingstress)   . 
in 

Check shear: 

V :=u-*i 
2 

V= 208.333 «lb                 (Shear) 

A:=bd A = 8.25 «in2                    (Actual cross-sectional area) 

.       1.5V 
v       A 

f v = 37.879 •—                (Bending stress) 
v                    • 2 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.e. for flooring. 

Check bending: 

l:=20-in (Span) 

s :=5in (Spacing) 

M:=SUl2 

10 
M = 5.787'lb*ft             (Moment for a continuous member) 



b :=3.5in (Actual width of member) 

d:=1.5in (Actual depth of member) 

6 
S = 1.312*in3 (Section modulus) 

.       M 
V=7 fb-52.91«* 

b             in2 

Check shear: 

V:=us-I 
2 

V = 17.36Hb (Shear) 

A:=bd A = 5.25 «in2 (Cross sectional area) 

f   :=L5V 
v       A 

f=4.96-*- 
in2 

(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. 

1 = 15 ft 

wd :=30in 

u:=50- lb 

ft2 

(Span of walkway) 

(Width of walkway) 

(Design loading pressure) 

u.^.l2 

M-     2 M = l 758* 103 «lb'ft (Moment) 
8 

b:=1.5in (Actual width of member) 

d:=9.25in (Actual depth of member) 

S:=^.2 
6 

S =42.781 «in3 (Section modulus) 

M fb =493.061.-?- 
in 

(Bending stress) 

Check shear: 

.,      wd 1 V :=u  V=468.75*lb (Shear) 
l ■■■ 2   2 



A :=bd-2 A =27.75 «in2 (Cross sectional area) 

f   •= 1.5 — f  =25.338-—        (Shearstress) 
A -2 
"■ 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. 

(Base length of weir box) 

(Base width of weir box) 

D = 1 Oft (Submerged depth of weir box) 

V = 580.2*ft3 (Volume of water displaced by weir box) 

wat Wt req = 3-626' 1Q4 *lb (Resistance force required) 

(Length of the concrete slab) 

(Width of the concrete slab) 

(Depth of the concrete slab) 

(Unit weight of concrete) 

Fc :=L ]W j-D i(uc- uwat)       Fc = 3.367*104 «lb        (Resisting force by concrete) 

hfjjj :=4.5 ft (Height of dredge fill above concrete) 

W,-W" 

L:= 9.67ft 

W: = 6ft 

D: =hf-hb 

V: =LWD 

Wt req:=Vu 

Ll := 13.5ft 

Wl :=9.5ft 

Dl :=3 ft 

uc :=150.JÜ 
ft3 

F     •= r so 
W 1 

[f.1-L).W,]+   (L,-^^-! hfiu(usat-uwat) 

Fso= 5.72* 103 «lb (Resisting force by overburden soil) 

Shearing earth pressure resistance 

6 := 3adeg (shearing angle) 

A:=[(2-hmrtan(e)-(-L1)-(2hfill.tan(e)-HW1)]-(LrW1) 



A = 146.512*ft2 (plan area of shearing resistance) 

V:=—hfiii     V=329.651«ft3 (soil volume of shearing resistance) 

Fss:=(usat-Uwat)-V F^l.566-104-lb 

Ft -Fß + FgQ + Fss Ft = 5.504« 104 «lb (total resisting force) 

Ft 
FS K :=—— FS K = 1 518      (factor of safety for buoyancy) 

Wt "lreq 

Summary: The factor of safety meets the requirements of ETL1110-2-307. 

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. 

Z L :=6101b (From tbl. 5.15,allow. lateral load perp. to grain w/o adjustment) 

C M:=0.67 (Adjustment for wet service) 

C D := 1.15 (Adjustment for load duration) 

C t := 1.0 (Adjustment for temperature) 

Z'L=ZLCMCDCt Z'L = 470.005«lb      (Allow, lat. load with adjustments) 

n :=4 (Number of fasteners) 

FL:=Z'Ln FL = 1.88«103 «lb (Connectioncapacity) 

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

Z L := 580-lb (From tbl. 5.20, allow, lateral load perp. to grain w/o adjust.) 

Z'L:=ZLCMCDCt Z'L = 446.89«lb      (Allow, lat. load with adjustments) 

n := 4 (Number of fasteners) 

F L :=Z' Ln F L = 1.788« 103 «lb (Connection capacity) 

Summary: The support reaction is 1607 lb. 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 II expansion anchors have an 
allowable tensile load of 4130 lb. 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 
lb. 



Ü 

A 
6 ffl 

I 
ss 
H 

w 

tf 

EH 
H 
X 

I 
55 
H 

I 

« 

>H * * * * * 

X * 

0) 
tn 
«j 
tf 

oooooooooo 
oooooooooo 

rg CO 
M in 
*»■>  • 

CO (N 

\     • 
VO H 
0\ H 

w w 
r< H 
Q H 

tf tf 

CO 
o 
tf u 

* 
* 
* 

6 
< 
O 

EH 

H 
O 
h> 

* 
* 
* 

X  I 

EH 

X   I 

EH 

H 
o 

in in in     in in 

oococoininnnoo 
oonnt^t^HHinin 

HcMco-^tnvor^coCTvo 

* 
* 

< 

O 
tf 
w 
oa 
g 
w 
g 
* 
* 
* 

K 
EH 
Ü 

W 

Q 

w 
Q 

w 
tf 
w 
ff) 

n 
g 



to 
CM 

VOVOV0VOVOVOVOV0V0VOVO 
ooooooooooo +++++++++++ 
HHHHHHHHHHH 
ooooooooooo 
ooooooooooo 
ooooooooooo 
ininminintntniommio 

ooooooooooo 
+++++++++++ 
HHHHHHHHHHH 
ooooooooooo 

H ooooooooooo 
to nncinofinpiddn 
Pn HHHHHHHHHHH 

NNNNNNNNNHrl 
OOOOOOOOOOO +++++++++++ 

CM HHHHHHHHHHH 
* minininintninioinoo 
* MCMCMfMCM<NMNCMlf)lf> 
B NNMNNVO^OONN 

B 
fa HHHHHininininwco 

o 
w NNNNNNNNNHH 
o OOOOOOOOOOO 
« CNJ +++++++++++ 
u * HHHHHHHHHHH 

* ininmtninininminoo 
EH nNNNrxNNctnmifl 
fa (NNNNN«OVOVOU)NN 

HHHHHininmincoco 

* 

fa 

EH 
fa 

NNMNPinnnniNN 
ooooooooooo 
+++++++++++ 
HHHHHHHHHHH 
HHHHHt^f»r^r-00 
inininininnnnneoto 
tNNCNMOJVOVOVDVOOO 
HHHrlHNNNNNN 

o o o o o CO CO CO CO Tf ■*r 
o o o o o PI PI r> n ID in 

inwinwinNNNNinin 

N<#«C0O-dl«)C0O1'C0 
I     I     I   H H   I     I 

I 

Hnint^aicgti'voooHc^ 

H<NfOM,invOr^OOCT\OH 
H H 

o o o o 
o o o o 

H • •      •      • 
a u 
O H 

iD 

o 
** co o 
o o o 

EH + + + + 
fa H H H H 

CO r» o o 
m^ CO n o\ o 
ft if» vo r>J O 

CM H r>- o 
« • •      •      • 
a 

CO 
PI 

• 
CM 2

.3
8

 
2

.3
8

 
2

.3
8

 

« EH 
a fa 

H CO 

o 
** ^ ^ n H 
O o o o EH 

EH + + + + U 
fa H H H H H ss o oo r» o CO 

«<^ <* CO PI 0\ < « 
H tu in in vo CM o 

n CM H r* .  H 

9 • •      •      • a 
< o B 

EH 
U 

H o o o o P 
CO o o o o P< 
< • •      •      • EH 
U W 

Q 3 fa 
< 
O 
a w 
* CQ VO r- co en 
* s 
* fa 

(0 

■v.. 



o 
H o o o o o o o o o o r- 
B EH o o o o o o o o o o in 
< fa • 
U H 

o 
w 
g 
g 

o o o o o 
o o o o o + + + + + 

CQ fa fa fa fa fa 
i-i o o o o o 
i o o o o o 
H o o o o o 
In o o o o o 

«4* ^ ^* *4* m i in 
X o o o o o l o + + + + + I + w wwwww 1 w 
y f\ in t^ «H co in i f- 
« ^ CM o co r» co I <n 
o H VO «? O r> I in 
fa w*nN« 1   H 

1         • 

N«, 

w 
U CQ 

o 
fa 

E-i 
53 
H 
O 

o o 
o o + + 
fa fa 
o o 
o o 
o o 
o o 

o o 
o o + + 
fa fa fa 
o o o 
o o 
o o 
o o 

o 
o + 

o 
o 
o 

HdlOMJ 

o o o o o o o o o o ** 
i4j o o o o o o o o o o o 

EH g + + + + 4- + + + + + + 
S3 fa CQ fa fa fa » fa fa fa fa W fa fa 
fa « tJ o o o o o o o o o o CM 
g En   1 o o o o o o o o o o "tf 
O X EH o o o o o o o o o o o\ 
g fa fa o o o o o o o o o o CO 

• 

o o o o o o o o o o o 
o o o o o o o o o o o 

EH + + + + + + + + + + + 
S3 CQ fa fa fa fa fa fa fa fa fa fa fa 
fa J o o o o o o o o o o o 
g   1 o o o o o o o o o o o 
O En o o o o o o o o o o o 
gfa o o o o o o o o o o o 

• 

o o o o o o o o o o M1 

o o o o o o o o o o o + + + + + + + + + + + 
Pj fa fa fa fa fa fa fa fa fa fa fa 
2 o o o o o o o o o o in 

w fa CQ o o o o o o o o o o CM 
fa 03 iJ o o o o o o o o o o H 
u CQ o o o o o o o o o o in 
ti • 
o 
fa 

Q <# ^ *tf ■«* <tf ** Tf   ">* n n o 
S3 o o o o o o o o o o o 
fa + + + + + + + + + + + 

ä fa fa fa fa fa fa fa fa fa fa fa 
tf in in t^ t-» H H CO CO in in o 
fa H CQ CM CM o o CO CO r-» r-* co co o 
CQ a* H H VO vo *tf •<* o o r» r» o i in in <tf ■<* r> r> CM CM vo vo o 

• 

o 
o + 
fa 
o 
o 
o 
o 

H 
o 

Q fa 
< w 
O < 

H 
O 
EH 

fa 
CQ 

I    I 

H CM 

I     I 

CO ** in vo 

I   I 

f» CO       Oi o 

CM ro in 

n 

0) 

ft 

CM 

VO 



o 
o o m 

H rg 

vo m 

O] <N 

o o 
o o 

o o 
o o 

o 
o 
+ 
w 
o 
o 
o 
o 

o o + + 
w w 
H CO 
H O 
n tn 
t CM 

o o 
+ + 
w w 
oo N 
r» vo 
t-» M 
n en 

n o 
o o + + 
w w 
H O 
H O 
If» o 
o\ o 

o o 
o o + + 
w w 
o o 
o o 
o o 
o o 

o o 
o o + + 
w w 
o o 
o o 
o o 
o o • 

^ xj. ^ m r> o o o o o 
o o o o o o o o o o o 
+ + + + + + + + + + + w w w W W w w w w w w 
m ro co oo rg CM o o o o o 
CO CO o O vo VO o o o o o 
o o in in OJ CM O o o o o 

£ • 
n CM CM <J\ o\ o o o o o 

o 

** <? T* r> ^ n co o o o o o o o o o o o o o o o o 
+ + + + + + + + + + + w w w W W w w w w w w 
OJ in M in H H in o o o o 
in in vo co en f* CO o o o o 
H •^ in H CO CO f* o o o o 
• 

cs ca a\ H H VO o o o o 

o o o o o o o o o o o 
o o o o o o o o o o o 
+ + + + + + + + + . + + w w w W W W H w w w w 
o o o o o o o o o o o 
o o o o o o o o o o o 
o o o o o o o o o o o 
o • o o o o o o o o o o 

To 
ft 

*f  vo VO 00 CO o 
H 

H «# CT\ 00 

CO <Ti 



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 

kz :=0.37        (from table 6 for exposure B) 

I:=0.95 (from table 5 for category 0 

V = 70 (wind speed in mph) 

qz:=0.00256kz(IV)2l-— qz =4.189*lb*fT2 (velocity pressure) 
ft2 

G h := 1.35 (assumed gust response factor for a flexible structure under exposure B) 

C f := 1.2 (from table 13 for solid signs) 

f := q zGhC f f «=6.786«lb«ff2 (design wind pressure) 

Determine the unit loading due to wind: 

h j :=23-ft (top of baffle sheet elevation) 

h 2 := 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 ,„ :=AJ £/_ 1 __ = 50.893«lb«ft * ,    . .      „.„„  (wind loading resisted by the wire rope) 
w 2 

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

w b :=43.ÜE. (unit weight of the baffle material) 
yd2 

1, -\ l~   2)        b 1. = 4.479*lb»fT1 (unit load of baffle material) 
b 1-ft b 

Wire rope data: 

Wire rope type: 6x19 IWRC of galvanized improved plow steel 

D :=0.25in (nominal diameter of wire rope) 

T max = 53001b (breaking strength of the wire rope) 

\_ 



1 _ :=0.116— (weight per foot of wire rope) 
r ft 

.  2 
F :=0.0000136—        (factor for determining elastic stretch) 

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

W=JlwM»b + lr)2       W****"1 

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 

Ti:=0.6T Ti =3.18«103 *lb (allowable tensile force) 

L :=20 ft (span between poles) 

1       L2 

d, :=J??L_ d, =0.803«ft (sag for stage 1) 
1      8-Tj 

8d 2 

AL, := L ÄL i = 0.086'ft (change in length for stage 1) 
1       3L 

Determine wire rope tension and change in L after removal of the wind load at 0 degrees Fahrenheit: 

d 2 = 0.17-ft (assumed stage 2 sag after unloading) 

T 0 - v b +  T) T o = 1.352« 103 *lb (tension for stage 2) 
2'        8d2 

8d 2 

ÄL o :=—— AL,= 0.004'ft (change in length for stage 2) 
2      3L L 

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

Ae •=Lj—Jl.f Ae = 0.398 (change in elastic stretch, % of length) 
D2 

AL, -, •=—-L ÄL i o = 0.08-ft        (change in length due to unloading) 
l-2'   100 - 

ÄL ] - AL 2 = 0.082«ft (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 temperature) 



X :=0.0000065deg~l (thermal expansion coefficient) 

ALT:=XATL ALT=0.008«ft (change in length due to temperature) 

ÄL3:=ÄL2 + ÄLT AL 3 = 0.012'ft       (change in length for stage 3) 

3L-ÄL-I 
d 3 :=   i d 3 = 0.296*ft (sag for stage 3) 

T , :=^ b+  r'  T , = 777.169«lb (tension for stage 3) 
3 8d3 

Determine the required pole size: 

f-L-(hi -h,)2 . 
M:= ^— ^- M = 1.527*10 -lb-ft        (moment at ground due to wind) 

2 
Assume that the wood type for the poles is Southern pine. 

f „ := 1850— (allowable bending stress from table 11.8) 
in 

■ S m :=— Sm= 99.036 «in3 (min. required section modulus at ground) 
xa 

j. 

/4-Sm\3 

C   :=—-   -2n C   =31.507 «in      (min. required circumference at ground) 

C_ 
+ :=—1 + = 10.029 «in (min. required diameter at ground) 

X 

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) 

Q_:=fL(h1-h2) Q -=2.036« 103 «lb (lateral force on pile) 

E „ := 1500000— (wood modulus of elasticity) 
P .2 

in 

D := 10-in (diameter of pole) 
/*- 

IX-^*/' 



I   :=^5_ I   =490.874 «in4      (moment of inertia of pole) 
P     64 P 

lb E „ := 250— (Young's modulus for soft-very soft clay) 
s •  2 

in 

H   :=0.35 (Poisson's ratio of the soil) 

1,1 12 
E -D 1        E IK 
_£  s k = 115.304'—    (constant for subgrade reaction) 

VP/     1-Hs2 * 
i 

R :=[_£_£) R=4.189«ft (characteristic length) 

Determine pile deflection at ground level and at the bottom of the pole 

Try     L := 10-ft (depth of embedment) 

Z       :=— Zmax =2.387      (maximum ratio of length to characteristic length) 

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

Av:=1.6 Bv:=l.l 

AvQ«r-R3    BVM_R2 _,,     _ x    8 +    x   J        x j = 1.254 nn       (deflection at ground level) 
EpIp Ep-Ip 

From figure 8.31, the following constants are obtained at 10' depth 

Ax:=-0.S Bx:=-0.9 

Av-Q.-R     BVM_R -    xVg      |     x     g x2=-0.742«in 
Bp-Ip Ep.Ip 

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

x:=x1 + (h1-h2)-   l      2        x = 4.246-k 



/-"-, 

Check overall deflection due to pole bending and soil displacement: 

b := 7.5ft (center of wind force distance above the ground) 

Q -b2 

Amax:=—i—[3-(h1-h2)-b]       Amax = 1.68*in      (pole bending defl.) 

xtot:=x+Amax xtot = 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 
f:=_L f=1.59*103 «lb (horizontal longitudinal force per each guy wire) 

2 
a :=30-deg (angle between guy wire and longitudinal baffle wall alignment) 

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

f 

F._ cos(o) F _ 2 596. io3 «lb (max. tension in each guy wire) 
cos(G) 

Fur:=— F ur=4.327» 103 «lb       (min. required breaking strength of guy wire) 
Dr    0.6 

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

I ^^WKftV* 



E „ := 57000- jfl-1 • — E   = 4.496« 108 -lb-ft"2        (concrete modulus of elasticity) 
P "V   c • 2 P 

d := 2ft (diameter of concrete) 

I _ :=_ I   = 0.785'ft4 (moment of inertia of concrete) 
p     64 p 

n h :=4000— (From Terzaghi - constant of modulus of horizontal subgrade reaction) 
ft3 

/E  -I   \0"2 

T : =    p  p T = 9.754'ft (characteristic length of soil-pile system) 

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

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

x 

Ax:=2.435        Bx:= 1.623           Ap:=-0.227             Bp:=-0.145 

Ax-QgT^Bx-Mg-T2 

xj=0.02-ft         (deflection) 
Epip          Epip 

ApQg|Bp.Mg 

T             T2 
p j = -70.65'lb'ft1       (soil reaction) Pi 

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

D:=1.0-ft 

rsat:=100^ 
ft3 

(saturated unit weight of soil) 

ft3 
(unit weight of water) 

kp.= 1.0 (passive pressure coefficient) 

P«:=D-fToof-T Jk„d             Pn=75-lb-ft_1 (passive force) 
r \  -If r 

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

Determine soil pressure at the bottom of the concrete 



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

/-"-X A p : = - 0.822 B    : = - 0.436 

A   Q       B   M 
p 5 :=   p    E + __E—I p 5 =-241.539«lb-ft *      (soil reaction) 

T T2 

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

D := 5ft (depth below ground at mid-point of bottom 10 

ft3 
(saturated unit weight of soil) 

ft3 
(unit weight of water) 

kp:=1.0 (passive pressure coefficient) 

Pp :=D(Ysat- Tw)'kp-d p
p =375«lb«ft_1       (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. 
Tl 3 f :=— f = 1.59* l(r *lb (horizontal longitudinal force per each guy wire) 
2 

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

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

f 
cosTcO ^ F := F = 2.5%* 10 «lb (max. tension in each guy wire) 
cos(e) 

F i F br :=— F br = 4.327« 10 «lb       (min. required breaking strength of guy wire) 
0.6 

Use 1/4" diameter, galvanized 6x19 IWRC of improved plow steel which has a nominal 
breaking strength of 5,300 lbs. 
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ONONDAGA UDS 
SYRACUSE, NEW YORK 
ONONDAGA LAKE UDS 

APPENDIX C - WEIR DESIGN 

1. Guidelines presented in EM 1110-2-5027 "Confined Disposal of 
Dredged Material" was utilized for the attached analysis. 

2. 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. 

3. 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/1 weir length=8ft. 
Ponding depth =3 ft. Effluent=195 mg/1 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. 

5. 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 Dredeed Material 
Engmeenng Manual 1110-2-5027, US Army corpl of Engineers, sipte^TuL a 

It^l^Z PreseMs,the desi8" ™ter '«ention rate ( settling times) for various ponding 
depths and dredging production rates (length of dredging per day). P       8 

Settling Times 

Production Rate 

7 hours 6 hours 5 hours Ponding 
Depth 

2 feet 

3 feet 

4 feet 

8 hours 
4 hours 

11 hours 

17 hours 

22 hours 

13 hours 15 hours 18 hours 22 hours 

19 hours 23 hours 27 hours 33.5 hours 

26 hours 30 hours 36 hours 48 hours 

SSnjla "2« tC «?*?*"* 24 h0UrS is needed to "«* **• water quality 
SuSfte24 hotrsSZ P T*" "J "" P0"din8 def>th should be ™taai"ed <° ofTr        . , ,       8' For exan,Ple-at a Production rate of 6 hours a day a pondine denth 

operaPrmTh 
y, VZ* "■X2S *" " * mMmUm shodd be ™^KÄ2S 

XSus pSn*:.8™ *he minimUm Wdr b03rd d6pth» "™d- *• d-'«ng 

Weir Board 
Depth- Feet 

7.5 

Production Rate - Hours 

7 6.5        6 5.5 4.5 
4.25 3.75      3.5 3.25 2.75      2.5 2.25 

™"couTdtguid1f;1rat a l0T *"*»**& «""* * ««her produetion, then these 
greater setthn^"es **"* " 'nSUffiC'ent Se""n& "" productio" rate «»■» "*" t» give 
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The following data reporting qualifiers are used in the tables. 

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

J - indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response 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. 

N - 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. 

P - 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". 

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

B - 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. 

E - This flag identifies compounds whose concentrations exceed the calibration 
range of die 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 "£" on the form for the original analysis 
with exceptions noted. If the dilution of die extract causes any compounds 
identified in the first analysis to be below the calibration range in the second 
analysis, men 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. 

D - This flag identifies all compounds identified in an analysis at a secondary 
dilution factor. If a 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. 

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

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

Y - 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-l-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-l-1. The core depths are illustrated in Figure D-l-2. 

A visual description of the sediments is given in Table D-l-2. Sediment particle size distribution 
is presented in Table D-l-3. Other sediment physical parameters are given in Table D-l-4. 
Volatile organic compound analyses are presented in Table D-l-5. Semi-volatile organic 
compound analyses are given in Table D-l-6. Pesticide and PCB analyses are exhibited in Table 
D-l-7, while metals and inorganic parameter testing is displayed in Table D-l-8, and dioxin 
analysis is shown in Table D-l-9. Table D-l-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-l-11 to D-l-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-l-15 and D-l-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-l-28 through D-l-35. Low levels 
of dioxin and furans were detected. 
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Figure D-l-2 

Onondaga Inlet Coring 
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Contract 
Drilling 
and 
Testing 

1951-1  Hamburg Turnpike 
Buffalo, NY 14218 

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

SERVICES,   INC. 

P.O. BOX 515 
New Holland, PA   17557 

Table D-l-2 

Phone: (717) 354-7389 
Fax: (717) 354-7619 

/*"■"• 

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 
Number 

Acres 
Sample Location 

94-687 #1 

94-688 #2 

94-689 #3 

94-690 #4 

94-691 #5 

94-692 #6 

94-693 #7 

94-694 #8 

94-695 #9 

94-696 #10 

Visual Description 

Br.-gr., sand & silt, 
trace of clay & gravel. 
Br.-gr., sand, little 
gravel, trace of silt & 
clay. 
Br.-gr-, silt & clay. 

Br.-gr., silt, some 
clay, trace sand. 
Br.-gr., silt, some 
clay, trace sand. 
Br.-gr., silt, some 
clay, trace sand. 
Br.-gr., silt, little 
clay, trace sand. 
Br.-gr., silt, some 
clay, trace sand. 
Br.-gr., silt, some 
clay, trace sand. 
Br.-gr., silt, some 
sand & gravel, trace 
clay. 
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Sediment Particle Size Distribution 
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Contract 
Drilling 
and 
Testing 

1951-1 Hamburg Turnpike 
Buffalo, NY 14218 

P.O. BOX 515 
New Holland, PA   17557 

Table D-l-3 

Phone: (716) 821-5911 
Fax: (716) 821-Q163 

Phone: (717) 354-7389 
Fax: (717) 354-7619 

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 

Laboratory 
Number 

Acres 
Sample Location GRAVEL 

PERCENT 
SAND 

OF SAMPLE 
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 26.3 

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 
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Other Physical Parameters 
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Contract 
Drilling 
and 
Testing 

1951-1  Hamburg Turnpike 
Buffalo, NY 14218 

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

P.O. BOX 515 
New Holland, PA   17557 

Phone: (717) 354-7389 
Fax: (717) 354-7619 

SERVICES.   INC. Table D-l-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 
Plasticity Index of Soils 

Limit,   and 

Laboratory 
Number 

Acres 
Sample Location 

LIQUID   PLASTIC 
LIMIT     LIMIT 

PLASTICITY 
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 

\~y 

national D-l-10 
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SERVICES,   INC. 

Contract 
Drilling 
and 
Testing 

1951-1  Hamburg Turnpike 
Buffalo. NY 14218 

Phone: (716) 821-5911 
Fax: (716) 821-9163 

P.O. BOX 515 
New Holland, PA   17557 

Phone: (717) 354-7' 
Fax: (717) 354- 

fcs 

Table D-l-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 4 OF 4 

ASTM D854      . ■  Test Method for Specific Gravity of Soils 

Laboratory 
Number 

Acres 
Sample Location SPECIFIC GRAVITY  AT   2 0°C 

94-687 #1 2.62 

94-688 #2 2.60 

94-689 #3 2.75 

94-690 #4 2.67 

94-691 #5 2.70 

94-692 #6 2.70 

94-693 #7 2.73 

94-694 #8 2.62 

94-695 #9 2.59 

94-696 #10 2.75 

SJB Services,   Inc. 

Paul C.  GregorczyK (2u_^.   . 
Laboratory Manager   * 

Ray J.  Kron <j 
Testing Services Manager 

naeiortel 
grqund.i*wtiw! 
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Sediment Core Chemistry 
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%UHianterra 
Environmental 
Services 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

New York State DEC 
SED94 01895 SS5UPR 
079861-0004-SA 
SOIL 
19 JAN 95 

PCBs in Soil 

Method 8080 

Sampled: 18 AUG 94 
Prepared: 09 FEB 95 

Received: 19 JAN 95 
Analyzed: 14 FEB 95 

Parameter 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

Surrogate 

Decachlorobiphenyl 

Wet wt. Reporting 
Limit Result Units 

ND ug/kg 330 R 
ND ug/kg 50 
ND ug/kg 330 R 
62 ug/kg 50 
ND ug/kg 330 R 
62 ug/kg 50 
ND ug/kg 50 

Recovery 

13.1 % & 

Note R : Raised reporting limit(s) due to high analyte level(s). 

Note & : Surrogate recovery is outside of control limits. 

ND = Not detected 
NA = Not applicable 

Reported By: Mark Gimpel Approved By: Eric Bayless 

The cover letter is an integral part of this report, 
Rev 230787 00J3 
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Environmental 
Services 

PCBs in Soil 

Method 8080 

Client Name: New York State DEC 
Client ID:  SED94 01895 SS7UPR 
Lab ID:    079861-0005-SA 
Matrix:    SOIL           Sampled: 18 AUG 94 
Authorized: 19 OAN 95       Prepared: 09 FEB 95 

Received: 19 JAN 95 
Analyzed: 14 FEB 95 

Parameter                     Result 
Wet wt. 
Units 

Reporting 
Limit 

Aroclor 1016                     Ng 
Aroclor 1221                     ND 
Aroclor 1232                    ND 
Aroclor 1242                    85 
Aroclor 1248                     ND 
Aroclor 1254                     91 
Aroclor 1260                     ND 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

330 
50 

330 
50 

330 
50 
50 

R 

R 

R 

Surrogate                     Recovery 

Decachlorobiphenyl                 11-° % & 

Note R : Raised reporting limit(s) due to high analyte level(s). 

Note & : Surrogate recovery is outside of control limits. 

ND = Not detected 
NA <= Not applicable 

Reported By: Mark Gimpel Approved By: Eric Bayless 

The cover letter is an integral part of this report. 
Rev 230787 
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Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

GENERAL INORGANICS 

(Soil/Solid) 

^miamerra 
Environmental 
Services 

New York State DEC 
SED94 01895 SS5UPR 
079861-0004-SA 
SOIL 
19 JAN 95 

Sampled: 18 AUG 94 
Prepared: See Below 

Received: 19 JAN 95 
Analyzed: See Below 

Result   Units 

Organic Carbon, 
Total 

Solids, 
Total Volatile 

22600 

82.8 

mg/kg 

mg/kg 

Reporting Analytical 
Limit    Method 

100    9060 Modified 

1.0   160.4 

Prepared Analyzed 
Date    Date 

01 FEB 95 06 FEB 95 

NA      07 FEB 95 

v.- 

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 .6022 

V •singr 
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Environmental _ 

GENERAL INORGANICS Services 

(Soil/Solid) 

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: See Below    Analyzed: See Below 

Reporting Analytical    Prepared Analyzed 
Parameter       Result   Units    Limit    Method       Date    Date 

Organic Carbon, 
Total        30600    mg/kg   100     9060 Modified  01 FEB 95 06 FEB 95 

Solids, 
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 

0023 v_. 
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%mianterra 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Sample Amount 
Column Type 

Parameter 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 1613A 

New York State DEC 
SED94 01895 SS5UPR 
079861-0004-SA 
SOIL Sampled: 18 AUG 94 
19 JAN 95       Prepared: 20 JAN 95 

5.0 G 
DB-5 

Environmental 
Services 

Received: 19 JAN 95 
Analyzed: 24 JAN 95 

Furans 

TCDFs (total) 
2,3,7,8-TCDF 
PeCDFs (total) 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
HxCDFs (total) 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
HpCDFs (total) 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

Dioxins 

TCDDs (total) 
2,3,7,8-TCDD 
PeCDDs (total) 
1,2,3,7,8-PeCDD 
HxCDDs (total) 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
HpCDDs (total) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

Detection Data 
esult Units Limit Qualifiers 

31 pg/g g 
3.5 pg/g -- g 

ND pg/g 23 
ND pg/g 7.6 
ND pg/g 2.2 
ND pg/g 47 
ND pg/g 7.7 
ND pg/g 2.5 
ND pg/g 6.0 
ND pg/g 2.3 

210 pg/g -- 
82 pg/g -- (3 
ND pg/g 3.8 
150 pg/g 

ND pg/g 5.4 
ND pg/g 1.3 
ND pg/g 11 
ND pg/g 4.1 
83 pg/g -- 
ND pg/g 2.0 
ND pg/g 22 
ND pg/g 12 

610 pg/g -- 
300 pg/g -'- 
>800 pg/g -- 

IV^ 

ND - Not detected 
NA = Not applicable 

(continued on following page) 

Reported By: Carol Haines Approved By: Mark Bechthold 

The cover letter is an integral part of this report. 
Rev 230787 

0035 
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^gfuamerra 
POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS (CONT.) 

Method 1613A 

Environmental 
Services 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

New York State DEC 
SED94 01895 SS5UPR 
079861-0004-SA 
SOIL 
19 JAN 95 

Sample Amount 
Column Type 

5.0 G 
DB-5 

13C-2,3,7 
13C-1,2,3 
13C-2,3,4 
13C-1,2,3 
13C-1,2,3 
13C-2,3,4 
13C-1,2,3 
l3C-l,2,3 
13C-1,2,3 
13C-2,3,7 
37C1-2.3, 
13C-1,2,3 
13C-1,2,3 
13C-1,2,3 
13C-1,2,3 
13C-0CDD 

,8-TCDF 
,7,8-PeCDF 
,7,8-PeCDF 
,4,7,8-HxCDF 
,6,7,8-HxCDF 
,6,7,8-HxCDF 
,7,8,9-HxCDF 
,4,6,7,8-HpCDF 
,4,7,8,9-HpCDF 
,8-TCDD 
7,8-TCDD 
,7,8-PeCDD 
,4,7,8-HxCDD 
,6,7,8-HxCDD 
,4,6,7,8-HpCDD 

Sampled: 18 AUG 94 
Prepared: 20 JAN 95 

% Recovery 

101 
103 
105 
105 
97 
92 
96 
96 
96 
86 
92 
110 
102 
107 
104 
104 

Received: 19 JAN 95 
Analyzed: 24 JAN 95 

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 limit but above the target detection limit. 

ND 
NA 

Not detected 
Not applicable 

Reported By: Carol Haines Approved By: Mark Bechthold 

The cover letter is an integral part of this report. 
Rev 230787 0036 
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%Hhtanterra 
Environmental 

POLYCHLORINATED DIOXINS/FURANS Services 

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 6 
Column Type       DB-5 

Detection Data 
Parameter Result Units Limit Qualifiers 

Furans 

TCDFs (total) 
2,3,7,8-TCDF 

ND pg/g 4.5 
ND pg/g 2.6 g 

PeCDFs (total) 
1,2,3,7,8-PeCDF 

ND pg/g 17 
ND pg/g 2.7 

2,3,4,7,8-PeCDF ND pg/g 1.7 
HxCDFs (total) ND pg/g 32 
1,2,3,4,7,8-HxCDF ND pg/g 6.0 
1,2,3,6,7,8-HxCDF ND pg/g 2.9 
2,3,4,6,7,8-HxCDF ND pg/g 5.2 
1,2,3,7,8,9-HxCDF ND pg/g 0.91 
HpCDFs (total) . 170 pg/g --• 
1,2,3,4,6,7,8-HpCDF 60 pg/g -- @ 
1,2,3,4,7,8,9-HpCDF ND pg/g 4.5 
OCDF 180 pg/g ■-- @ 

Dioxins 

TCDDs (total) 
2,3,7,8-TCDD 

ND pg/g 3.0 
ND pg/g 1.3 

PeCDDs (total) 
1,2,3,7,8-PeCDD 

ND pg/g 5.0 
ND pg/g 3.4 

HxCDDs (total) 72 pg/g -- 
1,2,3,4,7,8-HxCDD ND pg/g 2.5 
1,2,3,6,7,8-HxCDD ND pg/g 22 
1,2,3,7,8,9-HxCDD ND pg/g 13 
HpCDDs (total) 520 pg/g -- 
1,2,3,4,6,7,8-HpCDD 280 pg/g -. . 
OCDD 2500 pg/g -- • 

ND = Not detected 
NA = Not applicable 

(continued on following page) 

Reported By: Andre Algazi Approved By: Mark Bechthold 

The cover letter is an integral part of this report. 
Rev 230787 
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POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS (CONT.) 

Method 1613A 

^MC**f «Crff ret 
Environmental 
Services 

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 

% Recovery 

13C-2,3,7,8-TCDF                   99 
13C-l,2,3,7,8-PeCDF                 91 
13C-2,3,4,7,8-PeCDF                 92 
13C-l,2,3,4,7,8-HxCDF                91 
13C-l,2,3,6,7,8-HxCDF                87 
13C-2,3,4,6,7,8-HxCDF                82 
13C-l,2,3,7,8,9-HxCDF                88 
13C-l,2,3,4,6,7,8-HpCDF              85 
13C-l,2,3,4,7,8,9-HpCDF              88 
13C-2,3,7,8-TCDD                   80 
37Cl-2,3,7,8-TCDD                  87 
13C-l,2,3,7,8-PeCDD                 97 
13C-l,2,3,4,7,8-HxCDD                89 
13C-l,2,3,6,7,8-HxCDD                94 
13C-l,2,3,4,6,7,8-HpCDD              93 
13C-0CDD                         90 

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

Note @ : Result is an estimated value that is below the lower 
calibration limit but above the target detection limit. 

ND - Not detected 
NA - Not applicable 

umn. 

Reported By: Andre Algazi Approved By: Mark Bechthold 

1 
Rev 23Ö787 

The cover letter is an integral part of this report 0038 
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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 total suspended solids concentrations were 
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. 
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ENGINEERING AND ENVIRONMENT, INC. 

Contract No.: DACW49-95-D-0002; Delivery Order No.: 0005 
Project Report: Onondaga Lake Met Sediment Settling Tests 

Figure D-2-1   SEDIMENT TESTING LOCATION 
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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 

Figure D-2-2     SETTLING COLUMN DIAGRAM 
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Table D-2-1 

COLUMN SETTLING TEST - ONONDAGA INLET 

MEASURING TIMES 

Surface Group 1 Group 2 
Hater Settling SS/Turb Chemistry Chemistry 

Time Height Interface Sampling Sampling Sampling4 

0 hr X X x2 

0.5 hr X X 

1 hr X X X 
1.5 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 X X X 
2 X X X X 
4 X X X X 
6 X X X X 
8 X X X 

10 X X X 
12 X X X 
14 X X X 
20 X X 

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. 
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ENGINEERING AND ENVIRONMENT, INC. 

Contract No.: DACW49-95-D-0002; Delivery Order No.: 0005 
Project Report: Onondaga Lake Met Sediment Settling Tests 

Table D-2-2 
ANALYTICAL METHODS 

Analysis 

Settling Column Test 

Permeability 

Moisture Content 

Bulk Specific Gravity 

Bulk Density 

Trace Metals 
Cd 
Pb 
Hg 

Volatile Organic Compounds 

Polynuclear Aromatic Hydrocarbons 

General Chemistry 
Ammonia-NH3 

Method Reference 

USAEC EM 1110-2-5027 

ASTM D-2434-68 

ASTM D-2216-80 

ASTM D-l 188-88 

Dry sediment weight was 
divided by the volume of 
sediment and water. 

EPA 600/4-79-020 
Method 213.2 
Method 239.2 
Method 245.1 

40CFR, Part 136 

40CFR, Part 136, Method 625 

EPA 600/4-79-020 
Method 350.1 
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ENGINEERING AND ENVIRONMENT, INC. 

Contract No.: DACW49-95-D-0002; Delivery Order No.: 0005 
Project Report: Onondaga Lake Met Sediment Settling Tests 

Table D-2-3 PHYSICAL TEST RESULTS 

HUB!! 
Core#1 45.3 70.9 1.09 — 
Core#1 — - 1.18 — 
Jar #2 - 63.8 - 372 

- = Not applicable 

iV™^ 
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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 2 72.6 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 ~ 

Average Concentration (time = 0) = 102.3 g/L +- 3.4 g/L 

0.5 2 72.6 2.5 0.53 2.49 - 
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 71.4 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 44.1 0.01 0.04 20 
10 66 44.1 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 44.6 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 44.7 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 



ENGINEERING AND ENVIRONMENT, INC. 

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

Table D-2-5   SETTLING WATER CHEMISTRY 

r/•'.. :; j^!jnfij';:zzi 12 24 48 96 144 
5 6 5 6 6 7 6 7 6 7 

M:Mlltll|l'l1ir7Tjl^^^^H I 0.50(U) 0.50(U) 0.50(U) 0.50(U) 0.50(U) 0.50(U) 0.50(U) 0.50(U) 0.50(U) 0.50(U) 
Lead (ug/L) 3.0(U) 3.1 3.0(U) 7.2 3.0(U) 3.0(U) 3.0(U) 3.0(U) 3.0(U) 3.0(U) 
Mercury (ug/L) 1.0(U) 1.0(U) 0.50(U) 1.0(U) 1.0(U) 1.0(U) 0.50(U) 0.50(U) 0.50(U) 0.50(U) 
Ammonia, as N (mg/L) I      14 15 15 17 22 14 24 27 25 27 

■Chloromethane                1 10(U) _ 10(U) — 10(U) - - - - 
Hviny' chloride                  1 10(U) - 10(U) - 10(U) - - - — 
■jBromomethane                1 10(U) - 10(U) - 10(U) - - — — 
■phloroethane                    1 10(U) — 10(U) — 10(U) - - - - 
■l, 1-Dichloroethene           1 5(U) _ 5(U) - 5(U) - - - -   • 

1 
1 ■ 

Carbon Disulfide               I      - 5(U) — 2.8(J) - 2.3(U) - - - - 
\cetone                           i      - 48 - 73 - 66 - - — — 
Wethylene Chloride            1      - 7.9(B) - 13(B) - 29(B) - - — — 
rans-1,2-Dichloroethene   1      - 5(U) - 5(U) - 5(U) - - — — 
1, IDichloroethane            1     - 5(U) - 5(U) - 5(U) - - - - 
sis-1,2-Dichloroethene      1      - 5(U) — 5(U) - 5(U) - - - - 
Chloroform                       |      - 3.1(J) — 3.6(J) - 3.3(J) - - - - 
1,2-Dichloroethane _ 5(U) — 5(U) - 5(U) - - - - 
2-Butanone — 6.1(J) - 220 - 200 - - - - 
1,1,1-Trichloroethane — 5(U) - 5(U) - 5(U) - - — — 
Carbon Tetrachloride         1     - 5(U) — 5(U) — 5(U) - - - - 
Benzene                          1      - 5(U) — 5(U) - 5(U) - - - - 
Trichloroethene — 5(U) - 5(U) — 5(U) - - — — 
1,2-Dichloropropane — 5(U) — 5(U) - 5(U) - - - — 
Bromodichloromethane - 5(U) - 5(U) - 5(U) - - - — 
trans-1,3-Dichloropropene — 5(U) - 5(U) - 5(U) - — — — 
cis-1,3-Dichloropropene _ 5(U) — 5(U) - 5(U) - - — — 
1,1,2-Trichloroethane — 5(U) — 5(U) - 5(U) - - - - 
Dibromochloromethane — 5(U) - 5(U) - 5(U) - - - — 
Bromoform _ 5(U) — 5(U) - 5(U) - - - .-   - 
4-Methyl-2-Pentanone — 10(U) - 10(U) - 10(U) - - - - 
Toluene — 5(U) - 5(U) - 5(U) - - - — 
Tetrachloroethene — 5(U) — 5(U) - 5(U) - - - - 
2-Hexanone _ 10(U) — 10(U) — 10(U) - - - - 
Chlorobenzene — 5(U) — 5(U) - 5(U) - - - - 
Ethylbenzene                   |     - 5(U) - 5(U) - 5(U) - - - — 
meta+para-xylenes           | 5(U) - 5(U) - 5(U) - - - — 
ortho-xylene                      1      - 5(U) - 5(U) - 5(U) - - - - 
Styrene                            1      - 5(U) - 5(U) - 5(U) - - - — 
1,1,2,2-Tetrachloroethanel 5(U) — 5(U) — 5(U) - - - 

Naphthalene                     1      - 5.3(U) - 5.3(U) - 5.3(U) - - - - 
Acenaphthylene                 tt      - 12(U) - 12(U) - 12(U) - - - - 
kcenaphthene                   |      - 6.3(U) — 6.3(U) - 6.3(U) - - - - 
Fluorene                           |      - 6.3(U) - 6.3(U) - 6.3(U) - - - — 
Phenanthrene                  |     - 18(U) - 18(U) - 18(U) - - - - 
Anthracene                       1      - 6.3(U) - 6.3(U) - 6.3(U) - - - — 
Fluoranthene                    I      - 7.3(U) - 7.3(U) - 7.3(U) - - - - 
Pyrene                             1      - 6.3(U) — 6.3(U) — 6.3(U) - - - - 
Benzo[a]anthracene           1      - 26(U) — 26(U) - 26(U) - - - - 
Chrysene                          |      - 8.3(U) - 8.3(U) - 8.3(U) - - - - 
Benzo[b]fluoranthene         |      - 16(U) — 16(U) — 16(U) - - - - 
Benzo[k]fluoranthene        |     - 8.3(U) _ 8.3(U) — 8.3(U) - - - - 
Benzo[a]pyrene                 1      - 8.3(U) — 8.3(U) - 8.3(U) - - - - 
lndeno[1,2,3-cd]pyrene     | 12(U) — 12(U) - 12(U) - - - — 
Dibenz[a, hjanthracene      |      - 8.3(U) — 8.3(U) - 8.3(U) - - - - 
Benzo[g, h, ijperylene         Q      - 14(U) - 14(U) - 14(U) - - - — 

J = Undetected 
j= Below method detection limit 

Compound also detected in method blank 
Not applicable 
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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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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 5 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. 
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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 HarborIQnondaga Met Dredged Material Disposal Area Soils 

Table D-3-1      ANALYTICAL METHODS 

Analysis 

Particle Size 

Permeability 

TAL Metals 

Volatile Organic Compounds 

Semivolatile Organic Compounds 

General Chemistry 

Pesticides/PCBs 

Polychlorinated Dioxins/Furans 

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 

Particle Size** 

: v'       @sosrefe      /-n ■ifegajä •"-]   Mmt 
UDS5-19, TRENCH 1 51.13 44.63 4.24 
UDS5-19, TRENCH 2 58.49 36.38 5.14 
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 68.87 31.13 
UDS5-20, TRENCH 5 0.98 59.56 39.46 
UDS5-20A, TRENCH 1 87.10 10.22 2.68 
UDS5-20A, 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 
k 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. 

1   KAI     1 ̂ B^^°^^PIIi^^MWBBi 
UDS5-19, TRENCH 1 UDS5-20B, TRENCH 1 
UDS5-19, TRENCH 2 UDS5-20C, TRENCH 2 
UDS5-20, TRENCH 1 UDS5-20C, TRENCH 1 
UDS5-20, TRENCH 2 UDS5-20B, TRENCH 2 

V 

Permeability 

A (cross sectional area) = 8.55 sq. cm 
k = QL/ATh 

L h T Q k 
Ifl        ISIjjipJgj        wt 

UDS5-19, TRENCH 4 3.0 41.0 1165 4.1 18.4 
UDS5-20, TRENCH 1 2.5 39.7 520 3.3 24.5 
UDS5-20A, TRENCH 3 2.3 42.2 1305 15.1 38.7 
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Table D-3-3      Furans and Dioxins 

iEUDS'sSig'lBI 

IBPg!gH Bl ;   rnfSL   A 
I'IMHWHB 

Furans 
TCDFs (total) ND 140 ND ND 
2, 3, 7, 8-TCDF ND 12 ND ND 
PeCDFs (total) ND 180 ND ND 
1,2, 3,7,8-PeCDF ND ND ND ND 
2, 3, 4, 7, 8-PeCDF 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 
HpCDFs (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 
OCDF ND 310 ND ND 

Dioxins 
TCDDs (total) ND 29 ND ND 
2, 3, 7, 8-TCDD 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 
HpCDDs (total) ND 2600 ND ND 
1,2, 3,4,6, 7, 8-HpCDD ND 1200 ND ND 
OCDD 20 12000 6.0 ND 

1 

ND = Not Detected 
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Table D-3-4    USD 5-19 Volatile Organics 

U = Undetected 
D = Dilution performed 
J = Below method detection limit 
B = Compound also detected in method blank 
RE = Reanalysis performed (see non-conformance summaries) 

Djchtorodifluoromethane 14(U) 13(U)        I 14 (U) 76 (U) 31 (U) 
Chloromethane 14 (U) 13 (U) 14(U) 76 (U) 31 (U) 
Bromomelhane 14 (U) 13 (U) 14 (U) 76 (U) 31 (U) 
Vinyl Chloride 14 (U) 13 (U) 14 (U) 76 (U) 31 (U) 
Chloroethane 14 (U) 13 (U) 14 (U) 76 (U) 31 (U) 
Trichlorofluoromethane 7(U) 6(U) 14 (U) 38 (U) 15 (U) 
Methylen« Chloride 10(B) 16(B) 7(B) 35 (JB) 25(B) 
1.1-Dichloroethene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,1-Dichloroethane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
2,2-Dichloropn>pane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
lrans-1,2-Dichloroethene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
ois-1 ,2-Dichlorethene 7(U) 6(U) 7(U) 38 (U) 15 (U) 

Chloroform 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,2-Dichloroethane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,1-Dichloropropene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Dibromomethane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Bromochloromelhane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,1.1-Triohloroethane 7(U) 6(U) 7(U) 38JU) 15 (U) 
Carbon Tetrachloride 7(U) 6(U) 7(U) 38 (U) 15(U) 
1,2-Dibromoethane 7(U) 6(U) 7(U) 38 (U) 15(U) 

Bromodichloromethane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,2-Dichloropropane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1.3-Oichloropropane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Trichloroethene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Dibromochloromethane 7(U)     . 6(U) 7(U) 38 (U) 15 (U) 
1.1,2-Trichloroethane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Benzene 7(U) 6(U) 7(U) 38 (U) 15(U) 
Bromofomi 7(U) 6<U) 7(U) 38 (U) 15 (U) 
TetracMoroethene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,1,2,2-Tetrachloroethane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,1,1 ,2-Tetrachloroethane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Toluene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Chlorobenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Ethylbenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Styrene 7(U)  . 6(U) 7(U) 38(11) 15 (U) 
meta+para-xylenes 7(U) 6(U) 7(U) 12(J) 15 (U) 
ortho-xylene 7(U) 6(U) 7(U) 44 5(J) 
Isqpropylbenzene 7(U) 6(U) 7(U) 29 (J) 15 (U) 
Bromobenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1 ,2,3-Trichloropnopane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
n-Propylbenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
2-Chlorotoluene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
4-Chtofototuene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,3,5-Trimethylbenzene 7(U) 6(U) 7(U) 38 (U) 15(U) 
tert-Butytbenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1 ,2,4-Trimethylbenzene 7(U) 6(U) 7(U) 190 26 
sec-Butylbenzene 7(U) 6(U) 7(U) 10 (J) 5(J) 
1,3-Dichlorobenzene 7(U) 6(U) 7(U) 38 (U) 15(U) 
1,4-Dichlorobenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,2-Dichlorobenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 

p-lsopropyltoluene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
(vButylbenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,2-Dibromo-3-chloropropane 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,2,4-Trichlorobenzene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
Naphthalene 7(U) 6(U) 7(U) 23 (J) 15 (U) 
Hexachlorobutadiene 7(U) 6(U) 7(U) 38 (U) 15 (U) 
1,2,3-Trichlorobenzene 7(U) 6(U) 7(U) 38 (U) 15(U) 
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Table D-3-5   USD 5-20 Volatile Organics 

HBEBBHfti^ 
Dichlorodifluoromethane n 00 31 an 83 an 8100 8100 
Chloromelhane 77 (U) 31 00 63 (U) ei ao 81 ao 
Bromomethane 77 (U) 31 (U) 83 (U) si ao 81 ao 
Vinyl Chloride 77 (U) 31 (U) 83 an 81 00 81(10 
Chloroethane 77 (U) 31 (U) 83 00 8100 si ao 
Trichlorofluoromethane 39 (U) 16 (U) 42 ao 4000 40 ao 
Methylen« Chloride 100(B) 27(B) 69(B) 68(B) 110(B) 
1,1-Dichloroethene 39 (U) 16 (U) 42 (U) 4000 40 00 
1,1-Dichloroethane 39 (U) 16(U) 42 (U) 40 ao 40 00 
2,2-Dichloropropane 39 (U) 16 (U) 42 ao 40 ao 40 ao 
lrans-1 ,2-Dichloroethene 39 (U) 16 (U) 42 (U) 4000 40 (U) 
cis-1,2-Dichlorethene 39 (U) 16 (U) 42 (U) 40(10 40 (U) 
Chloroform 39 (U) 16 (U) 42 (U) 40 ao 40 (U) 
1,2-Dichloroethane 39 (U) 16(U) 42 (U) 40 ao 40 ao 
1,1-Dichloropropene 39 (U) 16 (U) 42 (U) 40 ao 40 ao 
Dibromomethane 39 (U) 16 (U) 42 ao 4000 40 ao 
Bromochloromethane 39 (U) 16 (U) 42 ao 40 00 4000 
1,1,1-Tttehloroethane 39 (U) 16(U) 42 ao 40(U) 40 ao 
Carbon Tetrachloride 39 (U) 16 (U) 42 ao 40 (U) 40 ao 
1,2-Dibromoethane 39 (U) 16 (U) 42 ao 40 00 40 ao 
Bromodichloromethane 39 (U) 16 (U) 42 ao 4000 40 ao 
1,2-Dichloropropane 39 (U) 16 (U) 42 an 40 ao 40 ao 
1,3 -Otchloropropane 39 (U) 16 (U) 42 ao 4000 40 00 
Trichloroethene 39 (U) 16 (U) 42 ao 40 00 40 ao 
Dibromochloromethane 39 (U) 16 (U) 42 ao 4000 40(U) 
1,1,2-Trichloroethane 39 (U) 16 an 42 (U) 40 00 40O0 
Benzene 39 (U) 16 (U) 42(10 4000 40 ao 
Bromoform 39 (U) 16 (U) 42 ao 40 00 40 00 
Tetrachloroethene 39 (U) 1600 42 (U) 40 ao 40 (U) 
1,1,2,2-Tetrachloroethane 39 ftO 16 (U) 4200 40 ao 40 ao 
1,1,1,2-Tetrachloroethane 39 (U) 16 an 42 00 40 00 40 ao 
Toluene 39 (U) 16 (U) 42 (U) 4000 40 (U) 
Chlorobenzene 39 (U) i6 ao 42 <U) 40 00 40 ao 
Ethylbenzene 12 (J) 16 (U) 42 (U) 40 ao 18 (J) 
Styrene 39 (U) 16 (U) 42 (U) 40 00 40 ao 
meta+para-xylenes 16 (J) 22 42(U) 40 (U) 40 (U) 
ortho-xylene 79 19 42 ao 40(10 20 (J) 
Isopropylbenzene 52 10 (J) 42 (U) 4000 1S(J) 
Bromobenzene 39 (U) 16 (U) 42 00 40 00 40O0 
1,2,3-Trichloropropane 39 (U) 16 (U) 42 <U) 40 (U) 40 ao 
n-Propylbenzene 39 (U) 16 (U) 42 ao 40 00 40 00 
2-Chlorotoluene 39 an i6 an 42 00 40 00 40 ao 
4-Chlorototuene 39 (U) 16 (U) 42(U) 40 ao .40 ao 
1,3,5-Trimethylbenzene 71 37 42 ao 40 00 100 
tert-Butyl benzene 39 (U) 16 (U) 42(10 40 00 40 ao 
1,2,4-Trimethylbenzene 230 87 »(J) 40 00 120 
sec-Butylbenzene 39 (U) 7(J) 42 ao 40 (U) 40 (U) 
1,3-Dichlorobenzene 39 (U) 16 (U) 42 00 40(10 40 (U) 
1,4-Dichlorobenzene 39 (U) 16 (U) 42(U) 40 ao 40 (U) 
1,2-Dicfilorobenzene 39 (U) 16 (U) 42 (U) 40 ao 40 ao 
p-lsopropyltoluene 39 (U) 27 21 (J) 11 (J) 40 01) 
n-Butylbenzene 39 (U) 16 (U) 42(U) 40 (U) 40 01) 
1,2-Dibromo-3-chloropropane 39 (U) 16 (U) 42 <U) 40 (U) 40 ao 
1,2,4-Trichlorobenzene 39 (U) 16 (U) 42(U) 40 ao 40 00 
Naphthalene 33 (J) 5(J) 42 (U) 4000 25 (J) 
Hexachlorobutadiene 39 (U) 16 (U) 42 (U) 40 ao 40 (U) 
1,2,3-Trichlorobenzene 39 (U) 16 (U)        |       42 an 40 ao 40 (U) 

U = Undetected 
D = Dilution performed 
J = Below method detection limit 
B = Compound also detected in method blank 
RE = Preanalysis performed (see non-conformance summaries) 

iv_y 
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Table D-3-6    USD 5-20A Volatile Organics 

im^mmimmmmmmMmm 
Dichlorodifluoromelhane 12(U) 13 (U) 13 (U) 
Chloromethane 12 (U) 13 (U) 13 (U) 
Bromomethane 12 (U) 13 (U) 13 (U) 
Vinyl Chloride 12 (U) 13 (U) 13 (U) 
Chloroethane 12 (U) 13(U) 13 (U) 
Trichlorofluoromelhane 6{U) 7(U) 7(U) 
Methylene Chloride 1S(B) 19(B) 18(B) 
1.1-Dichloroethene 6(U) 7(U) 7(U) 
1.1-Oichloroethane 6(U) 7(U) 7(U) 
2,2-Dichloropropane 6<U) 7(U) 7(U) 
Irans-1,2-Dichlofoethene 6(U) 7(U) 7(U) 
cis-1,2-Dichlorethene 6(U) 7(U) 7(U) 
Chloroform 6<U) 7(U) 7(U) 
1.2-Dichloroethane 6(U) 7(U) 7(U) 
1,1-Dichloropropene 6(U) 7(U) 7(U) 
Dibromomethane 6(U) 7(U) 7(U) 
Bromochloromethane 6(U) 7(U) 7(U) 
1,1,1-Trlchloroethane 6<U) 7(U) 7(U) 
Carbon Tetrachloride 6(U) 7(U) 7(U) 
1,2-Dibromoettiane 8(U) 7(U) 7(U) 
Brornodichloromethane 6(U) 7(U) 7(U) 
1,2-D<chloropropane 6(U) 7(U) 7(U) 
1,3-Dichloropropane 6ftJ) 7<U) 7(U) 
Trichloroethene »& 7(U) 7(U) 
Oibromochloromelhane efo 7(U) 7(U) 
1.1.2-Trichloroethane 6fU 4 70J) 
Benzene 6(U / U /luj 
Bromoform 6(U) 7(U) 7(U) 
Tetrachloroethene 6(U) 7(U) 7(U) 
1,1,2.2-Telrachloroelhane 6(U) 7(U) 7(U) 
1,1,1,2-Tetracttoroethane 6(U) 7(U) 7(U) 
Toluene 6(U) 7(U) 7(U) 
Chlorobenzene 8(U) 7(U) 7(U) 
Ethylbenzene 6(U) 7(U) 7(U) 
Styrene 6(U) 7(U) 7(U) 
meta+para-xylenes 6(U) 7(U) 7(U) 
ortho-xylene 6(U) 7(U) 7(U) 
I sopropylbenzene 6(U) 7(U) 7(U) 
Bromobenzene 6(U) 7(U) 7(U) 
1,2,3-Trichloropropane 6(U) 7(U) 7(U) 
n-Propylbenzene 6{U) 7(U) 7M 
2-Chlorotoluene 6(U) 7(U) 7(U) 
♦-Chlorotoluene 6(U) 7(U) 7(U) 
1,3,5-Trimethylbenzeiie 6(U) 7(U) 7(U) 
lert-Butyi benzene 6(U) 7(U) 7(U) 
1,2,4-Trimethylbenzene 6(U) 7(U) 7(U) 
sec-Butylbenzene 6(U) 7(U) 7(U) 
1,3-Dichlorobenzene 6(U) 7(U) 7(U) 
1,4-Oichlorobenzene 6(U) 7(U) 7(U) 
1,2-Dichlorobenzene 6(U) 7(U) 7(U) 
p-lsopropyltoluene 6(U) 7(U) 7(U) 
n-Butytbenzene 6(U) 7(U) 7(U) 
1,2-Dibromo-3-chloropropane 6(U) 7(U) 7(U) 
1,2,4-Trichlorobenzene 6(U) 7(U) 7(U) 
Naphthalene 6(U) 7(U) 7(U) 
Hexachlorobutadiene 6(U) 7(U) 7(U) 
1,2.3-Trichlorobenzene 6(U) 7(U) 7(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-3-7    USD 5-20   Tentatively Identified Volatile Organics 

Jnknown 20.75-20.77 120 - 390 150 220 

Jnknown 18.36 _ _ - - 40 

Jnknown 20.48-20.50 - - 180 56 48 

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 34 - - - 
Dimethyl Ethyl Benzene isomer 25.69 85 - - - - 
Unknown 26.49-26.53 77 56 1000 - 100 

Aromatic Hydrocarbon 27.18 220 _ - - - 
Unknown 27.61 180 - - - - 
Aromatic Hydrocarbon 26.06 _ - 410 - - 
Aromatic Hydrocarbon 28.29-28.30 «2 _ - - 190 

Aromatic Hydrocarbon 31.65 _ (3 - - - 
Aromatic Hydrocarbon 32.2042.22 580 - - - 290 

Unknown 29.08 - - - - 81 

Unknown 17.71 _ 47 - - - 
Unknown Cydoalkane 19.42 _ - - 48 - 
Unknown Cydoalkane 20.76 - 160 - - - 
Unknown Cydoalkane 20.07-20.08 - - - 73 73 

Unknown 21.70 _ - - - 48 

Unknown 21.66 - - - 48 - 
Unknown 22.73 _ - 350 - - 
Unknown 22.09 _ _ - 48 - 
Unknown 22.37 _ _ - 97 - 
Unknown 21.62 _ _ - - - 
Unknown 22.11-22.13 _ 76 7(0 - - 
Unknown Alkane 23.27 — _ - 350 - 
Unknown Alkane 29.62-29.65 _ 53 1300 - - 
Unknown Cydoalkane 22.38 - - 830 - - 
Unknown Ketone 7.01 _ 44 - - - 

junknown Cydoalkane 21.65 - - 490 - - 
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Table D-3-8   USD 5-19 & USD 5-20A  Tentatively Identified Volatile Organics 

^BffTifMllillllllllllllll11iliSllW 
Unknown cydoalkane 19.48 - - - - 180 
Unknown cydoalkane 20.09 - _ _ _ 110 
Unknown 20.50 - - _ _ 110 
Unknown 20.76-2078 _ _ _ 280 290 
Unknown cydoalkane 21.66 _ _ _ _ 46 
Unknown 22.09-22.11 _ _ _ 190 59 
Unknown cydoalkane 22.41 _ _ _ _ ta 
Ethyl Methyl Benzene 22.78 - - - 130 _ 
Unknown 25.14 - - - _ 31 
Dimethyl Ethyl Benzene isomer 25.49 - - _ 170 _ 
Unknown 26.06 - - - 110 _ 
Unknown 26.52 - - _ _ 62 
Unknown cydoalkane 26.52 _ _ _ 150 _ 
Aromatic Hydrocarbon 27.17 - - _ 140 _ 
Aromatic Hydrocarbon 27.23 - 8 _ _ _ 
Dimethyl Ethyl Benzene isomer 27.58 - - _ 200 _ 
Aromatic Hydrocarbon 28.31 - - _ 140 _ 
Aromatic Hydrocarbon 28.39 - e _ _ _ 
Unknown Alkane 29.67 - - _ _ 49 
Aromatic Hydrocarbon 32.21 - - - 560 - 

IHBI HH 
Ethane, 1.1,2-trichloro-1,2.2-trifluoro 6.68-6.71 35 - 38 
Unknown 7.02 - 17 - 
Unknown 26.66 8 - _ 
Aromatic Hydrocarbon 28.31 8 - - 
Unknown 32.29 8 - - 

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

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

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

V-- 
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Table D-3-11    USD 5-20A Semi-Volatile Organics 

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

V_/ 
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Table D-3-12   USD 5-19   Tentatively Identified Semi-VolatUe Organics 

fc^lM^^ 
Unknown 3.18 - ■    - - - _ 
Wool Condensation 3.31 2*00 (Jfil — 2400jJBi - .. 
Unknown 7.45 360 (J) - - - - 
Unknown 7.60 — — — — 3700(4 
Benzene-1,2,3,4-d-,5,6-dic 7.59 - - - 2600 (JB) - 
Unknown 12.47 - — - 3300 (J) 6300(4 
Naphthalene, Isomer *H7 - - - 5400 (J) 7800 fj) 
Unknown 14.28-14.29 - - - 2300 (J) 4006 U 
Maphthalene. Isomer 14.79-14.80 _ - - 2300 JJ) 3400 U) 
Naphthalene, Isomer 15.04-15.05 - - - 3200 (J) 4800 (J) 
Naphthalene, Isomer 15.09-15.11 - - _ 1700 (J) 2400 (J) 
Unknown 15.69-15.70 - - - 2600 (J) 6100 (J) 
Naphthalene, Isomer 16.84 - _ - 1700 \J) 2700 M 
Naphthalene, Isomer 17.09 - - - 2200 (J) - 
Unknown 18.55-18.56 - - - 2200 (J) 3600 I 
Unknown 19.38 - -. - 4000 (J) 8100 I 
Unknown 20.80 - - - 2600(J) 4700 J 
Aromatic Hydrocarbon 22.04 - - - 2400 (J) - 
Anthracene, Isomer 22.05 - - - - 2500 (Jj 
Aromatic Hydrocarbon 22.12 - - - W*M - 
Unknown 22.34 - — - - Hoo<4 
Aromatic Hydrocarbon 23.03 - — _ 1800(J) _. 
Sutfur, mol. (S8) 23.79 — — - 3200 (J) _ 
Phenanthrene, Isomer 23.83 - - - _ 10000 (J) 
Aromatic Hydrocarbon 23.84 - - - 3300 (J) _ 
Phenanthrene, Isomer 23.90 - - - _ 4Ä00 4 
Unknown 23.tt-23.93 - - - i666U 2100 J) 
Sulfur, mot (S8) 24.00-24.01 M0(JJ - 310 (J) - — 
Unknown t&±i ÜÖ (j> - _ 
Octadecanotc add 2542-ZS.43 WojJj 240™<J) — — 
Unknown Alkane J7.7i - 2*0 ($ - _ 
Dotnacontane 27.Ä1 - - 320(4 - _ 
Hexadecane 27.91 «0 (Jl — - - - 
Unknown Alkane 29.71 320 (J) - - - 
Docosane 29.91 - — 440 (J) - - 
Heneicosane 29.91 570 (J) - - - - 
Unknown Alkane iiie - 300 (J) - _ - 
Haxadecane 31.77 590(JB) - 4I6{JB) - - 
Unknown 32.35 _ - - _ itoo <4 
Unknown Alkane 33.30 - 320 (J) - - - 
Dotriacontane 33.51 - - *w<J) - - 
Octadecane 33.52 580 (J) _ _ _ 
Unknown Alkane 34.18 - - - - 3400 (J) 
Unknown 34.20 - - - ÜOÖ(J) - 
Unknown 34.34 - - M>M - - 
Unknown Alkane 34.92 - 330 (J) _ _ - 
Nonadecane 35.14 730 (J) - - - 
Octadecane 35.15 - - 530 (J) — - 
Heneicosane 36.12 - - 200 (J) - - 
Unknown 36.16 - 240 U| _ - 
Unknown Alkane 36.54 - 300 (J) _ - — 
Nonadecane 36.82 760 (J) - - - - 
Hexadecane 36.83 - - iio(J) - - 
Unknown 37.Ö3 - 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 

IIWIM^ 
Jnknown 7.42 - - - 4000 (J) - 
Jnknown 7.59-7.60 46*0(J6) — — 3400 (JB) - 
Jnknown R47-11.S9 - - 3500 (J) 2500 (J) - 
Jnknown Altane 12.45 — 3*00 (J) 4200(J) — 
Jnknown tt.46 J166U1 _ — — — 
Jnknown 12.48 - 4600 (J) — - 
Naphthalene, Uomer 1J.15-1J.17 44oo* J, SOOÖ(J) - — 23000(J) 
Jnknown 14.26-14.21 1700 J) 3000(J) — 3000 (J) _ 
Jnknown 44.J1 - — 47Ö0M, - — 
Naphthalene. Isomer 14.62 - - _ - 4800 (JJ 
Naphthalene, Isomer 14.77-U.78 1200 (J) 2300 (J) — — - 
Naphthalene, Isomer 14.81 _ - 14000(J) 
Naphthalene, Isomer «.to iioo-Mi 4000 (J) .. - - 
Nephthalene. Isomer tt.6? — — - _ 17000(J) 
Naphthalene, Isomer lS.l1-ii.12 - - 2100 (J) - 6300 (JJ 
Naphthalene, Isomer U.38 _ - - - 6900 (JJ 
Jnknown iiil-HM 2400 (J) 4400 <J) - 4500(4 - 
Jnknown a.n — - 4»06(J) - - 
Naphthalene, Isomer it.ti - _ - 7500 (J) 
Naphthalene, Isomer 16.82 - 2200 (J) - - - 
Naphthalene, Isomer 16.84.16.88 — — 2900 (J) — 7300 (J) 
Jnknown 17.05 - — 2200 (J) - -. 
Naphthalene, Isomer 17.34 — - 1700(J) - - 
Jnknown 17.58 - - - 7100 (J) 
Jnknown *?.8J - — — — 4900(J) 
Jnknown 18.0S — — — - 6300 (JJ 
Jnknown HM — — - 2*00 (J) — 
Nonaeosane 18.54 - 3100 (J) - _ - 
Jnknown HA» — _ «44 (4 — - 
Jnknown 18.36 - «900 (J) 8000 (J) - 
Jnknown Altana «37 A4bd<Jl — — — _ 
Jnknown 19.42 — - »tool» — - 
Jnknown 2Ö.7S .. - 3100 (J) - 
Jnknown Altane 20.78-20.80 2000(4 3400(J) - - - 
Unknown 20.85 - - 4900 (J) - - 
Jnknown 22.02 - 3*00 (J) _   - _ 
Jnknown 22.6» — * — 5000(J) 
aromatic Hydrocarbon 22.Ö9.22.1Ö — 3700 U) UN (4 — - 
dramatic Hydrocarbon 22.32 - 1800JJ) - - - 
Jnknown 22.36 - 2400 (J) - _ - 
unknown 23.51 _ — _ 1800 (J) - 
s/omatic Hydrocarbon 23.63 1(00(J) — - - 
vomatic Hydrocarbon 23.80 - 4000 (J) — — - 
Jnknown 23.82 - - - 4900(4 - 
Su«ur.mol.(S8) 23.83 — - — •800(J) - 
dramatic Hydrocarbon 23.85 1300 (J) _ — — - 
Jnknown 23.86 — - — 3900 (J) - 
Sutftr 23.87 — — 4500 (J) — - 
SunW, mot. <S8) 23.87 tioottt — — - _ 
Jnknown 23.89 - — -. 1800(J) - 
Jnknown 23.93 2700 (J) _ _ - - 
Vomatic Hydrocarbon 23.9$ - - 41ÖÖ 4 - - 
tamatic Hydrocarbon 24.01 - - 3000 4 - - 
Jnknown 24.63 — - 2800 4 _ - 
dramatic Hydrocarbon 25.96 - - - - 7100 J) 
Jnknown 34.96 - - — - 5200 J) 
sjomabc Hydrocarbon 32.32 — 2500 (J) - - - 
Jnknown 34.15 - - 1800 (J) _ - 
Jnknown 34.17 — _ - 3900 (J) - 
Jnknown 34.18 - - - 2400 (J) _ 
Jnknown 34.21-H.22 4100 (J) _ — — 9600(J) 
Jnknown AHtane 34.23 - - - 2300 (J) 
Jnknown 3429-34.31 5100 (J) - — — 14000 (JJ 
Jnknown 34.58 - 1800 (J) - - - 
Jnknown 34.59 - 2200 (j) _ 4400 (J) - 
Jnknown 34.62-34.63 uoorjj - - 4600 (J) - 
Unknown 34.6* 3600 (J) - _ - •200 (J) 
Jnknown 34.67-34.68 _ _ 2200 V - 13000 (J) 
Jnknown 34.70 1800(J) - 2100 4 - - 
Jnknown 35.84 - 3300 (J) - _ - 
unknown 35.90-35.91 3300 (J) _ - - 5O00(J) 
unknown 36.22 - _ - 3500(J) 
unknown 36.27 2900 {J) - - - 5«00 (J) 

\\^y 

J = Below method detection limit 
B = 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 

8tj§f|ijS| 
Unknown 3.22 - 9inn / m\ _ 
Udol Condensation 3.32 - 2500(JB) 
Senzeneaeebc acid 12.Ä5 - - 480 (J) 
Unknown 22.88 - 190 (J) - 
Unknown 23.01 - - 260 (J) 
Unknown 25.41 - - 540 J) 
Unknown ».62 - - 240 fj) 
Unknown 27.91 — — 520 (J) 
Unknown ie.64 - _ 220 (J) 
Unknown 29.60 - 240 (J) - 
Unknown 29.92 — — «90 fJ) 
Unknown 31.67 - 220 (J) 
Unknown Afkana 31.76 - - C90 (JB) 
Unknown 3i.Si — 180(Ji — 
Unknown 43.40 — - »0(J> 
Unknown 41*2 - - 700 (J) 
Unknown 34.22 — 400 (J) 
Unknown 34.34 - - iW(J| 
Unknown 45.03 - 21Ö(J) 
Unknown 4S.14 - tio~(j) 
Unknown 35.64 - - 200 (J) 
Unknown 36.82 - _ •M(J) 
Unknown 37.37 - - 2» (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 

Pesticides 
Lindane 
Heptachlor 
AWrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
Endosulfan II 
4,4'-DDT 
Endrin aldehyde 
Methoxy chlor 
alpha-BHC 
beta-BHC 
delta-BHC 
i.4'-DDE 

Endrin 
l,4'-DDP 

Endosulfan sulfate 
Endnn ketone 
Chlordane 
Toxaphene" 

Polychlorinated Biphenyls 

1.9 (U 
1.4 (U 
1.9(U 
4.8 (U 
2.4 (U 
1(U) 

1.9 (U 
0.5 (U 
2.4(1) 

200 
1.2 (u; 
2.4 (U 
2.4 (U 
2.4 (U 
2.4 (U 
2.4 (U 
4.8 (U 

81 
2.4 (U 
12 (U 

1-7 (U) 
13(U) 
1-7 (U) 
4-3 (U) 
21 (U) 
0.9 (U) 
17 (U) 
0.4 (U) 

2-1 (U) 
17 (U) 
11 (U) 
21 (") 
2-1 (U) 
2-1 (U) 
21 W 
2-1 (U) 
^(") 
21 (U) 

11 (U) 

18 (U) 
14 (U) 
18 (U) 
4.5 (U) 
2-3 (U) 
0.9 (U) 
1-8 (U) 
0.5 (U) 
2.3 (U) 

180 
1-1 a» 
2.3 (U) 
2.3 (U) 
2.3 (U) 
2.3 (U) 
2.3 (U) 
4S(U) 

77 
2.3 (U) 

11 

U = Undetected 
D = Dilution performed 
J = Below method detection limit 
RE = Reanalysis performed (see non-conformance summaries) 

_?jyi 
1-5 (U) 
_2jyi 
5-1 (") 

34 
KU) 
2(U) 

0.5 (U) 
2-5 (U) 
20 (U) 

13 W 
2-5 (U) 
2-5 (U) 

23 
2-5 (U) 

72 
S-1 (U) 
2-5 (U) 
2.5 (U) 
13 (U) 

2.1 (U) 
1.5 (U) 
2.1 (U) 
5.1 (U) 
2.6 (U) 
1(U) 

2.1 (U) 
0.5 (U) 
2.6 (U) 
21 (U) 
1.3 (U) 
2.6 (U) 
2.6 (U) 
2.6 (U) 
2.6 (U) 
2.6 (U) 

5-1 (U) 
2.6 (U) 
2.6 (U) 
13 (U) 
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Table D-3-16   USD 5-20 Pesticides & PCBs 

Pesticides 
Lindane 2.1 (U) 2.1 (U) 2.2 (U) 2.2 (U) 2.2JU) 
Heptachlor 1.5 (U) 1.6 (U) 1.7 (U) 1.6 (U) 1.6 (U) 
Aldrin 2.1 (U) 2.1 (U) 2.2 (U) 2.2 (U) 2.2JU) 
Heptachlor epoxide 5.1 (U) 5.2 (U) 5.6 (U) 5.4 (U) 5.4 (U) 
Endosulfan 1 17 2.6 (U) 2.8 (U) 2.7 (U) 2.7 (U) 
DieWrin KU) KU) 1.1 (U) 1.1 (U) 1.1 (U) 
Endosulfan II 2.1 (U) 2.1 (U) 2.2 (U) 2.2 (U) 2.2 (U) 
4,4'-DDT 0.5 (U) 0.5 (U) 0.6 (U) 0.5 (U) 0.5 (U) 
Endrin aldehyde 2.6 (U) 2.6 (U) 2.8 (U) 2.7 (U) 2.7 (U) 
Methoxychlor 21 (U) 21 (U) 22 (U) 22 (U) 22 (U) 
alpha-BHC 1.3 (U) 1.3 (U) 1.4 (U) 1.3 (U) 1.3 (U) 
beta-BHC 2.6 (U) 2.6 (U) 2.8 (U) 2.7 (U) 2.7 (U) 
delta-BHC 2.6 (U) 2.6 (U) 2.8 (U) 2.7 (U) 2.7 (U) 
4,4'-DDE 21 2.6 (U) 7.2 7 2.7 (U) 
Endrin 2.6 (U) 2.6 (U) 2.8 (U) 2.7 (U) 2.7 (U) 
4,4"-DDD 50 2.6 (U) 32 19 2.7 (U) 
Endosulfan sulfate 5.1 (U) 5.2 (U) 5.6 (U) 5.4 (U) 5.4 (U) 
Endrin ketone 2.6 (U) 2.6 (U) 2.8 (U) 110 2.7 (U) 
Chlordane 2.6 (U) 2.6 (U) 2.8 (U) 2.7 (U) 2.7 (U) 
Toxaphene 13 (U) 13 (U) 14 (U) 13 (U) 13 (U) 

Polychlorinated Biphenyls 
Aroclor 1016 26 (U) 26 (U) 28 (U) 27 (U) 27 (U) 
Aroclor1221 26 (U) 26 (U) 28 (U) 27 (U) 27 <U) 
Aroclor 1232 26 (U) 26 (U) 28 (U) 27 (U) 27 (U) 
Aroclor1242 26 (U) 26 (U) 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) 
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Table D-3-17   USD 5-20A Pesticides & PCBs 

^BBBBMMiMBlB 
Pesticides 
Lindane 1.6 (U) 1.8 (U) 18 (U) 
Heptachlor 1.2 (U) 1.3 (U) 1-3 (U) 
Mdrin 16 (U) 1.8 (U) 18 (U) 
Heptachlor epoxide 3.9 (U) 4.4 (U) 4.4 (U) 
Endosulfan 1 1.9 (U) 2.2 (U) 2.2 (U) 
DieWrin 0.8 (U) 0.9 (U) 0.9 (U) 
Endosulfan II 1.6 (U) 18 (U) 1.8 (U) 
4,4'-DDT 0.4 (U) 0.4 (U) 0.4 (U) 
Endrin aldehyde 1.9 (U) 2.2 (U) 2.2 (U) 
Methoxychlor 16 (U) 18 (U) 18 (U) 
alpha-BHC KU) 1.1 (U) 1.1 (U) 
beta-BHC 1.9 (U) 2.2 (U) 2.2 (U) 
delta-BHC 1.9 (U) 2.2 (U) 2.2 (U) 
4,4'-DDE 1.9 (U) 2.2 (U) 2.2 (U) 
Endrin 1.9 (U) 2.2 (U) 2.2 (U) 
4.4'-DDD 1.9 (U) 2.2 (U) 2.2 (U) 
Endosulfan sulfate 3.9 (U) 4.4 (U) 4.4 (U) 
Endrin ketone 1.9 (U) 2.2 (U) 2.2 (U) 
Chlordane 1.9 (U) 2.2 (U) 2.2 (U) 
Tbxaphene 9.7(U) 11 (U) 11 (U) 
Pofychlorinated Biphenyls 
Aroclor 1016 19 (U) 22 (U) 22 (U) 
Arocior1221 19 (U) 22 (U) 22 (U) 
Aroclor1232 19 (U) 22 (U) 22 (U) 
Arock>r1242 19 (U) 22 (U) 22 (U) 
Aroctor1248 19 (U) 22 (U) 22 (U) 
Arodor1254 19 (U) 22 (U) 22 (U) 

|Aroclor 1260 19 (U> 22 (U) 22 (U) 

U = Undetected 
D = Dilution performed 
J = Below method detection limit 
RE = Reanalysis performed (see non-conformance summaries) 

~s 
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Table D-3-18   USD 5-19   & USD 5-20 Metals 

Arsenic 
Mercury 
Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium" 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 
Selenium 
Thallium 

Furnace by 7060 
Cold Vapor by 7471 
ICPby6010 
ICP by 6010 
ICPby6010 
ICP by 6010' 
ICP by 6010" 
ICPby6010 

ICPby6010 
ICP by 6010 

ICP by 6010 
ICP by 6010 
ICP by 6010 
ICP by 6010 
ICP by 6010 
ICP by 6010 
ICP by 6010 
ICP by 6010 
ICP by 6010 
ICP by 6010 
ICP by 6010 
Furnace by 7740 

1.10 
0.36 (Ü) 

Furnace 7841 

2000 
29 (U) 

110 
3.6 (U) 
3.6 (U) 
210000 
7.2 (U) 
7.2(11) 
18 (U) 
4700 

"2TW 
6100 
420 

14 (U) 
1400 (U) 
3.6 (U) 

360 
3.6 (U) 

16 
"3.6 (U) 
0.36 (Ü) 

0.99 (S) 
0.32 (U) 

2100 
13 (U) 

43 

1-6 <U) 
120000 

3.2 (U) 
8(U) 
4900 

9.6 (U) 
9400 
240 

"5*!öT 
640 (U) 

T80 

1S 
0.32 (U) 
0.32 (U) 

0.81 
0.34 (U) 

3100 
27 (U) 

130 
34 (U) 

190000 
6.8 (U) 
6.8 (U) 
17 (U) 
6500 
20 (U) 
6500 
400 

14 (U) 
1400 (U) 
^4(0) 

430 
4.7 
28 

3.4 (U) 
0.34 (U) 

12 (S) 
0.91 

11000 
3(U) 
190 
0.42 

65000 
71 
9.2 
98 

21000 
250 

18000 
470 
46 

1100 
~6T" 

32 
23 
260 

0.38 (U) 
0.6 

11 (S) 
0.77 

10000 
3-1 (U) 

180 
0.41 

61000 
73 
8.8 
94 

20000 
230 

17000 
440 
43 

1000 
4.7 
290 
21 
250 

0.38 (U) 
0.38 (U) 

HBH^^^HHIHiHÜHH 
Arsenic Furnace by 7060 9.3 (S) 6.3 (S) 8.2 (S) 9.3 (S) 7.7 
Mercury Cold Vapor by 7471 0.78 0.76 1.1 0.58 0.82 
Aluminum ICP by 6010 11000 8900 11000 10000 8600 
Antimony ICP by 6010 3.1 (U) 3.1 (U) 3.3 (U) 3.2 (U) 3.2 (U) 
Barium ICP by 6010 200 160 180 200 190 
Beryllium ICP by 6010 0.42 0.39 (U) 0.46 0.40 (U) 0.40 (U) 
Cadmium ICP by 6010 8.3 6.4 30 5.2 7.5 
Calcium ICP by 6010 64000 62000 27000 69000 52000 
Chromium ICP by 6010 75 60 210 71 71 
Cobalt ICP by 6010 9.1 8.1 9.1 9.5 8.6 
Copper ICP by 6010 110 84 190 120 130 
Iron ICP by 6010 22000 18000 25000 22000 18000 
Lead ICP by 6010 270 220 200 290 260 
Magnesium ICP by 6010 17000 16000 15000 18000 15000 
Manganese ICP by 6010 460 390 360 470 340 
Nickel ICP by 6010 48 40 67 61 54 
Potassium ICP by 6010 1200 920 1000 1000 930 
Silver ICP by 6010 8.4 4.5 5.2 7.8 7.1 
Sodium 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 
Selenium Furnace by 7740 0.39 (U) 0.39 (U) 0.42 (U) 0.40 (U) 0.42 
Thallium Furnace 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 

V... 
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/-" Table D-3-19    USD 5-20A   Metals 

HBHHHlä^UiäM 
Arsenic Furnace by 7060 0.58 (U) 4.4 (S) 6.4 (S) 
Mercury Cold Vapor by 7471 0.29 (U) 0.33 (U) 0.33 (U) 
Aluminum ICPby6010 3300 12000 11000 
Antimony ICPby6010 12 (U) 2.7 (U) 2.6 (U) 
3arium ICPby6010 32 150 80 
Beryllium ICPby6010 .1.5 (U) 0.75 0.51 
Cadmium ICPby6010 1.5 (U) 0.33 (U) 0.33 (U) 
Calcium ICPby6010 76000 4900 30000 

Chromium ICPby6010 6.3 17 17 
Cobalt ICPby6010 3.6 11 9.9 
Copper ICPby6010 9.7 19 26 
Iron ICPby6010 7200 24000 23000 
Lead ICPby6010 8.7 (U) 14 15 
Magnesium ICPby6010 20000 4500 13000 
Manganese ICPby6010 190 640 280 
Nickel ICPby6010 11 29 27 
Potassium ICPby6010 730 590 1000 
Silver ICPby6010 1.5 (U) 0.33 (U) 0.33 (U) 
Sodium ICPby6010 160 190 110 
Vanadium ICPby6010 7.4 18 19 
Zinc ICPby6010 19 68 63 
Selenium Furnace by 7740 0.29 (U) 0.33 (U) 0.53 
Thallium Furnace 7841 0.29 (U) 0.33 (U) 0.33 (U) 

U = Undetected 
S - Result quantitated by Method of Standard Additions 

i***«*^ 
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Table D-3-20    USD 5-19, USD 5-20, USD 5-20A Inorganic Parameters 

HE 
Ammonia Nitrogen, (mg/Kg) 350.3 400 320 (U) 380 1100 430 
COD. (mg/Kg) 8000M 4600 2800 5500 6300 7400 
Cyanide, (mg/Kg) 9012M 0.72 (U) 0.64 (U) 0.68 (U) 1.2 1.2 
Soilds, Total Volatile (TVS) (%) 209F 0.80 0.60 0.79 6.5 5.4 
Sulfate, (mg/Kg) 375.4 1100 640 (U) 686 (U> 870 1400 
Sulfur, (%) ASTMÖ129 0.11 0.094 (U) 0.097 (U) 0.12(U) 0.12 (U) 
TOC. (mg/Kg) 9060 46000 18000 33000 47000 44000 

Ammonia Nitrogen, (mg/Kg) 350.3 430 870 700 450 400(U) 
COD. (mg/Kg) 8000M 7600 15000 5800 8500 9700 
Cyanide, (mg/Kg) 9012M 1.7 1.8 0.93 0.96 2.0 
Soilds, Total Volatile (TVS) (%) 209F 5.6 4.6 6.4 5.8 6.0 
Sulfate, (mg/Kg) 375.4 880 780 (U) 1400 1906 2100 
Sulfur, (%) ASYM 6129 0.11 (Ü) ö/H(U) ÖM (U) 0.12<U) 0.14 
roc. (mg/Kg) 9060 46000 42000 61000 61000 52000 

330(U) Ammonia Nitrogen, (mg/Kg) 350.3 290(U) 330 (U) 
COD, (mg/Kg) 8000M 6200 6500 9300 
Cyanide, (mg/Kg) 9012M 0.58(U) 0.66 (U) 0.66(U) 
Soilds, Total Volatile (TVS) (%) 209F 4.1 3.5 3.6 
Sulfate, (mg/Kg) 375.4 600 660 (U) 660(U) 
Sulfur, (%) ASTM D129 0.087(U) 0.10 (U) 0.10(U) 
TOC. (mg/Kg) 9060 22000 8500 21000 

U = Undetected 
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Peter Tuf o 
Chairman 

Nancy E. Carey 
Board Member 

William C. Warren III 
Board Member 

John H. Shafer, P.E. 
Executive Director 

New York State Thruway Authority 

200 Southern Boulevard 
Post Office Box 189 

Albany, New York   12201-0189 

40 Years of Service 

October 6, 1994 

Department of 
Operations 

John J. Baniak 
Director 

Office of Canals 

John R. Jermano 
Director 

Phone    (518)471-5010 
TDDflTY  1-800-253-6244 

Fax    (518)471-5023 

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 letter of September 22, 1994 regarding 
Confined Disposal Facilities for Onondaga Lake Inner Harbor 
Dredging. I have assigned John Dergosits of my office to work 
directly with you on this project. John can be reached at my 
address or by phone at 518-471-5020. 

We look forward to working with you on this project. 

Sincerely yours, 

hju^cT £-  t*~t 
r^JOHN R. JERMANO 
'  Director, Office of Canals 

JRJ/DBC/jys 

cc; J. 
J. 
J, 
J. 
F. 

Baniak 
Swain 
Meldrim 
Zmarthie 
Parker 

KJ 

New York State Canal Corporation 



NOV -1 199* 

Plan Formulation/Technical Management Section 

SUBJECT:  Onondaga Lake Inner Harbor Dredging Project  -^ 

Mr. John Dergosits 
Office of Canals -\ -•■-' 
New York State Thruway Authority w"   ^ 
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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SüSEc?^nUoStiSn/TeChnical Management Section SUBJECT.     Onondaga Lake Inner Harbor Dredging Project 

contact ^b?™iSnaqt;8SJ°»?i.re?-rdin9 thiS *atter'  Please 

calling   (716)^879-429!. Y attentlon at the above address or by 

Sincerely, 

David R. MacPnerson, 
Project Manager 

P.E. 

CF: 
CENCB-PP-PM 
CENCB-PE-EA 

-/-CENCB-PE-PT 
Mr. John R. Jermano 
Director, Office of Canals 
Albany, New York 12201-0189 

I:\WP\MISC\MACPHERS\INHBRDRG.0N0 
WP 5*1 .CF 

MacPhersonzmas: 103194:4294 $#M "/' 
Leonard ¥.gf- \\ fl 
DeJohnAy/J o/*l Nicaise_^^y^ 

V» 



Peter Tuf o 
Chairman 

Nancy E. Carey 
Board Member 

William C. Warren III 
Board Member 

John H. Shafer, P.E. 
Executive Director 

New York State Thruway Authority 

200 Southern Boulevard 
Post Office Box 189 

Albany, New York   12201-0189 

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 

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 number 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. 

x«.*/ 

New York State Canal Corporation 



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, 

John R. Jermano 
Director, Office of Canals 

JRJ/JRD/ms 

\\^y 



^.,., 

Peter Tufo 
Chairman 

Nancy E. Carey 
Board Member 

William C. Warren III 
Board Member 

John H. Shafer, P.E. 
Executive Director 

New York State Thruway Authority 

200 Southern Boulevard 
Post Office Box 189 

Albany, New York  12201-0189 

January 3, 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 

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 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. 

1. Withdrawn. 
2. 900 feet by 440 feet, 9.09 acres. 
3. 1375 feet by 320 feet, 10.10 acres. 
4. 2032 feet by 400 feet, 18.66 acres. 
5. Withdrawn. 
6. 3650 feet by 365 feet, 30.58 acres. 
7. 4450 feet by 500 feet, 51.08 acres. 
8. 2250 feet by 300 feet, 15.50 acres. 
9. 575 feet by 520 feet, 6.86 acres. 

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. 

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

JOHN R. JERMANO 
Director, Office of Canals 

*4* 

w 

JRJ/JRD/jys 
Attachment 

New York State Canal Corporation 



J. Dergosits 
11/28/94 

Syracuse Inner Harbor 
Potential Confined Disposal Sites 

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

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

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

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

5. 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. 

6. Map Number 4, UDS 5-7, Existing disposal site, Sixteen (16) miles to proposed 
Inner Harbor Dredging Project. 

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

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

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

^«»^ 



Pater Tuf o 
Chairman 

Nancy E. Carey 
Board Member 

William C. Warren III 
Board Member 

John H. Shafer, P.E. 
Executive Director 

New York State Thruway Authority 

200 Southern Boulevard 
Post Office Box 189 

Albany, New York  12201-0189 

Department of 
Operations 

John J. Baniak 
Director 

Office of Canals 

John R. Jermano 
Director 

May 1, 1995 

Phone 
TDDnry 

Fax 

(518)471-5010 
1-800-253-6244 
(518)471-5023 

Mr. David R. MacPherson, P.E. 
U. S. Army Corps of Engineers 
Buffalo District 
1776 Niagara Street 
Buffalo, NY  14207 

Dear Mr. MacPherson: 

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

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

Sincerely yours, 

^& 

JOHN R. JERMANO 
Director, Office of Canals 

JRJ/JRD/jys 
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cc:      J. Baniak 
S. Kupferman 
D. Cox 
F. Parker 
D. Bell 
J. Dergosits 

New York State Canal Corporation 



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 

h' 
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^x 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 

^*w>' 
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Project Management Branch 

SUBJECT:  Onondaga Lake Inner' Harbor "Dredging Project 

! •  • •    r \  i., V< j'l 

'*' '- >.i r- ■'■     T ' *■     f» 
Mr. John Dergosits \-' --: •-  .:. n"O 
Office of Canals 
New York State Thruway Authority 
200 Southern Boulevard 
P.O. Box 189 
Albany, New York 12201-0189 

Dear Mr. Dergosits: 

During previous meetings you have expressed'the Office of 
Canal's desire to use their own equipment and labor to dredge the 
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 by 
calling me at (716) 879-4294. 

Sincerely, 

David R. MacPherson P.E. 
Project Manager 

Enclosure 

McPherson_ 
Nicaise 
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6/27/95 

Information Needs 
for 

Onondaga Lake Inner Harbor Project 

1. State the number of hydraulic dredges that will be used. 
2. State the hydraulic dredge size (draft, dimensions, height, etc) 
3. State the hydraulic dredges hourly ownership rates. 

Stete the expected dredge production rate at the Inner Harbor. (Also state rate of 
discharge as average rate per day) 

5. State the dredge crew size, labor descriptions, and hourly labor cost. 
6. State what attendmg plant (i.e. tug) will be required. 
7. State the size and the hourly equipment costs of the attending plant. 
8. State the attending crew size, job description titles, and hourly labor rate, 
in £\ h

p
ow much dredge pipe is available and at what cost per hour. 

n' SS6   H      ?? Cr PUmP W0UW be required' what size' and availability. 11. State what other material and supplies would be consumed. 

costs W0UW ^ tbe field aDd h°me °ffice re<luireme^ and what would be the 

13. State survey requirements. 
14. State your construction inspector needs 
15'two vJT yT°nU *?Vki0? tb.e STenCe of ^^ to be scheduled, (i.e. Dredge over 
decant intn"imQ TZ° P°f .°f dkCharge? ^ *** mto VDS 20 Anna and decant mto UDS 19.  Weir only in UDS 19) 

w 



JAMES T.WALSH 
l/IEMBER OF CONGRESS 
|5TH DISTRICT, NEW YORK 

//*" NJT MAJORITY WHIP 

f' 

Congreäö o( tfte ®nttet> states 

OTaSfjington, JBC 205\&-3225 

COMMITTEE ON APPROPRIATIONS 

SUBCOMMITTEES: 

DISTRICT OF COLUMBIA 
CHAIRMAN 

AGRICULTURE. 
' RURAL DEVELOPMENT, 

FOOD AND DRUG ADMINISTRATION, 
AND RELATED AGENCIES 

VA, HUD, 
AND INDEPENDENT AGENCIES 

f '■•i-Tii-S 

July 3, 1995 

Colonel Walter Neitzke 
Commander 
neoartment Of The Army 
Buftalo Dist. Corps Of Engineers 
1776 Niagara Street 
Buffalo, New York 14207 

Dear Colonel Neitzke, 

RE: onondaga Lake Inner Harbor Dredging 
Onondaga County 
New York 

is requested. # 

your fi„aingS ana views, in duplicate £on», .111 »* appreciated. 

P1ease respond to tne attention of »V district director „slow: 

Honorable James T. Walsh 
attn: John McGuire 
P.O. Box 7306 
Syracuse, N.Y. 13261-7306 

Thank you for your speedy handling of this inguiry. 

Sincerely ely'     y, A 

Firnes T. Walsh 
Member of Congress 

Enclosure 

1330 LONGWORTH BUILDING 
WASHINGTON. DC 20515-3225 

12021 225-3701   12021225-4042 FAX 

POST OFFICE BOX 7306 
SYRACUSE. NY 13261 

13151 423-5657  1315]423-5669 FAX 

1 LINCOLN STREET 
AUBURN, NY 13021 

{3151255-0649 13151 255-1369 FAX 

45 CHURCH STREET 
CORTLANO. NY 13045 

1607] 758-3918 

PRINTED ON RECYCLED PAPER 
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Project Management Branch : .." £^ 

SUBJECT: Inner Harbor Dredging Design Project, Onondaga Lake, NY;*' c;r   <^ 

Co 

Honorable James T. Walsh 
Representative in Congress 
ATTN: John McGwire 
P.O. Box 7306 
Syracuse, New York 13261-7396 

Dear Mr. Walsh: 

In response to your letters dated July 3, 1995, and July 20, 1995,1 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. 

^MK^ttt^ 



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,   'gjg^ri 

Jan M. Kozlowski 
MAJ, EN 
Acting District Commander 

Enclosure 

MacPherson. 
Nicaise  
Brooks;  
MAJ KozlowskL 

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 

SUBJECT:  Onondaga Lake Inner Harbor Dredging Projict1 35     13   3 5 

Mr. John Dergosits ' ■ •■>: - ■ » ^ lj r^ 
Office of Canals GEHOR-IM-S 
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, 

Walter Ci'Neitzke 
Colonel, U.S. Army 
Commanding 



CF: 
CENCB-PP-PM 
CENCB-PP 

MacPherson/jf/8/17/95  ßrfß? $7 
Nicaise i^MU< 
Brooks   ^H^   V 

COL Neitzfkgj^CT n /U 

\\nä*f 



/" 

Peter Tuf o 
Chairman 

Nancy E. Carey 
Board Member 

William C. Warren III 
Board Member 

John H. Shafer, P.E. 
Executive Director 
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New York State Thrji^a^ /[Qtpidjif y 

200 Southern Boujevard 
Post Office Box 189 

Albany, New York <J22Q1-0189 

August 31, 1995 
O 

Department of 
Operations 

John J. Baniak 
Director 

Office of Canals 

John R. Jermano 
Director 

Phone    {518)471-5010 
TDDATTY  1-800-253-6244 

Fax   (518)471-5023 

Colonel Walter C. Neitzke, Commander 
U.S. Army Corps, of Engineers 
Buffalo District 
Buffalo, New York 14207-3199 

RE:  SYRACUSE INNER HARBOR 

Dear Colonel Neitzke: 

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 
winter months. 

Should you have questions regarding this matter, please contact either me or John 
Dergosits at (518) 471-5020. 

Sincerely yours, 

DAVID B. COX 
Civil Engineer V 
Office of Canals 

New York State Canal Corporation 



Peter Tufo 
Chairman 

Nancy E. Carey 
Board Member 

William C. Warren III 
Board Member 

Stephen D. Morgan 
Executive Director 

IMew York State Canal Corporation 

200 Southern Boulevard 
Post Office Box 189 

Albany, New York   12201-0189 

December 11, 1995 

Keith E. Giles. P.E. & L.S. 
Director and Cnief Engineer 

Office of Canal 
Maintenance- :<r.d Operations 

David E!. Cox, P.E. 
Director 

Phone    *51S) V7/-5010 
TDD/TTY   1-500-253-6244 

Fax    <Ei!8) 471-5023 

Mr. David R. MacPherson, P.E. 
U. S. Army Corps of Engineers 
Buffalo District 
1776 Niagara Street 
Buffalo, NY 14207 

Dear Mr. MacPherson: 

RE: SYRACUSE INNER HARBOR 

2. 

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. 

3. 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 
width channel wiih 10 foot minimum depth 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, 

DAVID B. COX 
Director, 
Canal Maintenance and Operations 

The New York State Canal Corporation is a subsidiary of the New York State Th ruway Authorir, 



Howard E. Steinberg 
Chairman 

..ddcy E. Carey 
Board Member 

William C. Warren III 
Board Member 

Stephen D. Morgan 
Executive Director 

New York State Canal Corporation 

200 Southern Boulevard 
Post Office Box 189 

Albany, New York  12201-0189 

June 24, 1996 

Keith E. Giles, P.E. & L.S. 
Director and Chief Engineer 

Office of Canal Maintenance 
and Operations 

David B. Cox, P.E. 
Director 

Phone    {518)471-5010 
TDD/TTY    1-800-253-6244 

Fax   (518)471-5023 

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 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. 

1. 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. 

2. The approximate dimensions of HD#5 are as follows: 
Draft 6.0 feet 
Length 106.5 feet 
Width 28.0 feet 
Air Draft 14.0 feet 

3. 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. 

4. It is estimated that the average production 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 



5. 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/dav 

TOTAL $l,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. 

8. 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/dav 

TOTAL $ 591.00/day 



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/dav 

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/dav 

TOTAL $ 264.00/day 

9. 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. 

10. No booster pump is anticipated to be needed. Currently we do not own or use one. 

11. Lumber for the spill box and fuel for the shore based equipment 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. 

12. Office requirements are essentially fixed and would not increase due to this work. 
Incremental costs are minimal. 

13. 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. 

14. 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. 



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, 

DAVID B. COX, P.E. 
Director, 
Canal Maintenance and Operations 

hw 
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LDC 
LAKEFRONT DEVELOPMENT CORPORATION ' £  if £ 

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 Aguarium 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. 

Bart Bush, Executive Director 
Lakefront Development Corporation 

WBB/ms 
enc • ROOM 221, 233 EAST WASHINGTON STREET, SYRACUSE, NEW YORK 13202 

PHONE (315) 448-8101 
FAX (315) 448-8036 



Howard E. Steinberg 
Chairman. 

Nancy E. Carey. 
.  -%>ard Member 

.m C. Warren III 
Board Member 

TO: 

FROM: 

DATE: 

SUBJECT: 

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 

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 

Background 

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. 

Design Project Schedule 

Changing the scope to a 60-foot-channel necessitated re-design of the project. The design 
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. 

Responses to LT)C Tnqniries 

_ The dredging operation requires 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. 

w 

New York State Canal Corporation 



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. 

OWL: 
Ann E. Luby, Director 
Canal Recreationway Commission 

cc:       S. Kupferman 
J. Meldrim 
K. Giles 

hw' 
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TO  :  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 
qSestio ^ Y°Ur assistance in answering the following two questions: 

A: 

B: 

The June 4, 1996 memo attached indicated a dredging 
f2Je??i« anticipated during the navigation seasons of 1998 
and 1999.  Given this schedule was based on an estimated 

laZT1  °f 207'°?° CUbic yards of *edi*ent, and nos? now agree on a downsized 60,000 cubic yards, could the 
scnedule be accelerated to be completed during the 1998 
navigation season? 

Sriod5J^o?USeKPer^d f°r  dredge spoils and how is this period effected by other impacts such as weather and 

imni^J°2; *.Sredging', A1S°' What is the visual and odor impact of these spoils and what is the duration of the 
odor associated with this activity? 

ahcan f ?r, YOU£ assistance in this matter and please give me a call if you have any questions. 

cc: Steve Suhowatsky, President 
Lakefront Development Corporation 



Project Management Branch 
Mte or EFJÖ      3  ? c 

SUBJECT:  Onondaga Creek - Demonstration MMMPVP*1" Design Project 

Mr. Bart Bush Q \- , ■ /-.     _ •"'- ^'' 
Executive Director, Lakefront Development Corporation "-'■■•■•   -.; i"-o 
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, 

Michael J. Conrad, Jr. 
Lieutenant Colonel, U.S. Army 
Commanding 



FROM : ONONDPGA LAKE CLEANUP CORP     PHONE NO. : 4740537 

Syracuse Horald-Jnnrnal, Tiiesd.ij'. OcloUi 21. 1896     IWI 
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TIM MULVEY, oxooutlv« director ef Onondag» Lake Cleanup 
Corp., looks over a temporary dem used by workers expanding 

,,        , , CiULJ •HWlt/Sl.-.Hnknlru,,. 
»•« Out« ut ihe headwaters of Onondoga deck. They (InlaritU 
tho work — desicmed to roducc the How ol mud — last w«ek. 

Dam is containing Tully Valley mud 
► The new dam 
makes for a cleaner 
Onondaga Creek. 
B.y Mark Wcincr 
Staff Writer 

Four years ago, Onondaga 
Creek looked like bubbling 
chocolate milk near its headwa- 
ters in the Tully Valley. 

Today, a pristine stream Hows 
in us place, meandering 17 miles 
north through Syracuse to 
Onondaga Lake. 

The dramatic change is one of 
the first Unable environmental 
improvements attributed to the 
Onondagu Lake cleanup projert. 

Ldxl week, workers put the 
finishing touches on a new 
earthen dam built to reduce the 
flow of mud into the creek. The 
dam is part of a $150,UO0 creek 
cleanup project 

The dnm is »n expansion of 
one built in 10fK), with an di-vu. 
lilun 5J00t h,ti'ner than tll? oW 
dam. The dam siorcs up to 7 2 
million gallon« of water cover- 
ing a pond of almost C acres. 

It's easy to see I he results. 
"People downstream en 

Onondaga Creek ?aid they could 
sec the bottom of the stream 1«U 
mr the first time in years," said 
[Jon Lakt:, president of Dul,ac 
hJisincering In Mnnliiis 
.. Lake's company wiis hired by 
the Onondaga Lake Cleanup 
Curp., a stnte-finant cd organiza- 
tion coordinating the lake's 
cleanup. 

The dam holds back mud, 
which bubbles from holes in the 
(Wund in :i mre geologicol phe- 

rn^VVKEO
h°K

IPKM^N1;WaS UMd ,0 bm a d""AXlp'h'o.d'b^r mud. which bubbles from holes in the ground in a rare gcoloqi- 
cai phenomenon. Tim Mulvey, «xucutive airocior of Onondsna 
Lflkft Cleanup Corp,, surveyed the project last month. 

nomenon. Scientists call the 
holes "mud boils." Oilier* say 
they look like miniature volca- 
noes — most no bigger than a 
human foot. 

At its worst in March 19&2 
about 68 tons of mud washed 
into Onondaga Creek every Jay 
On average. Tiü to 35 tons of mud 
entered the creek daily. 

Tho dam made an immediate 
impart. 

"When wc first put the dam 
in, the sediment load dropped 
from 35 tonä a day tu dlxiut 3'j 
tuns i>rr day." Lakn said. 

Now the creek looks better 
than it has in year«. Lake s;nH. 
But it might be some time be- 
fore the results iransbue into a 
cleaner Onondaga Luke. 

"Tons of mud that were re- 
leased before me dam wai, built 
and unpriced atill line the creek 
bed iir.tl w„;.h into the lake," 
said TiinotJ:y Mulvey, executive 
director of the: Onondaga Lake 
Cleanup Corp. 

"While wo are now «ecine 
cicancr water in the Tully Val- 
ley, it wi;: probably lake a cou- 
ple of vcars before the full Im- 
pact is seen in Syraruüe'.- Inner 
llarbur and the Ittkc " Mulvey 
added. 

Si udics Mum Onondaga Civt'tt 
is the «Mirlt. of more than 50 
percent uf i.-i- sediment that fills 
UnunrlKij., Lake, con liibu ling to 
the lake's mlainou.s murky ap- 
pearance. 

Hcsidoius in the Tully Valley 

blame rait mining for causing 
the mud boil.*. 

for ricruilr-.-i, Allied-Signal 
Inc. piped brir.c from the fully 
Valley to its chemical plant in 
Solvay. 

Allied officials deny the com- 
pany caused the mud boils. 
CoTTjiany officials hired at loan 
three con.-uliaiits over the years 
who say the mud boil:.- occur 
naturally. 

No matter what the cause, ev- 
eryone agrees mud boils are do. 
struttlve. The bubbling mud 
caused the collapse of the Otisco 
lload bridge in Lal'Tiyrtte and 
claimed acres of f«rm lund. 

Mulvey »aid the project its an 
encouraging step in a much 
larger cleanup project. 

"What this does is Rhow that 
with some commitment that we 
can have an Impact on tin; lake," 
he said. "Huucfully, It will Klvc 
people confidence to commit to 
taking on the bigger projects, 
such as the sewage l/ealment 
plant." 

The county-operated sewage 
plant on Hiawatha Boulevard 
sends up to 80 million gallons of . 
treated sewage into the lake 
each day. 

Improvements to the cewago 
plant and projects to Hlop 5CW- 
affe from overflowing into the 
lake will coat an estimated $300 
million to $100 million. 

The state will provide $7!i mil- 
lion for tin l.ikc cleanup If a 
SI.73 billion Environmental 
Ikind Art t» approver) by voiers 
on the Nov. 5 ballot. 


