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Commissioner Henry G. Williams 
NYSDEC 
50 Wolf Road 
Albany, New York    12233-0001 

RE:~ Cortland County Landfill 
Permit Application 

Dear Commissioner William~’: 

On June 26, 1985, our Consulting Engineer, Mr. Timothy Buhl 
(Resource Engineering, P.C.) will transmit our "above referenced 
applicatibn to your Region 7 Headquarters in Liverpool, New York. 
Our county staff, Resource Engineering and representatives from your 
Department have been in close contact with the development of this 
application. 

I realize there are specified times involved that are necessary 
for the proper review of ouri~nformation; but I am hopeful that your 
Department can expeditiously review our information and approve our 
plan in a timely fashion. 

We, as are many other municipalities "under the gun" to close our 
existing site and open our new one by January of 1986. 

In reality, our construction season is upon us and unless we have 
approval of our application in the near future, it will be difficult if 
not impossible tohave our new site on line by the end of this construc- 
tion season. 

In our several previous meetings with Mr. Wolterding of your Albany 
Office and the representative from your Region 7 Office we have been 
assured of a timely review. 

Your interest and cooperation in assisting the review of our plans 
will be appreciated. 

Ve~ truly yours, 

R. O’Mara, Chairman 
:ortland County Legisl~ture 

JRO/jms 
cc: D. Wolterding 

L. Gross 
F. Compagni                                                                        ; 
R. Pitman 
J. Feuss 
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RESOURCE ENGINEERING 
27 North Church Street ¯ Cortland, New York 13045 . (607) 753-9621 

10 April 

Mr. Chuck Cnernoff 
NYS Department of Environmental Conservation 
7481 Henry Cla,/ Blvd. 
Liverpool~ New York 13088 

RE: Cortland County Interim #2 Landfill 
Site Report and Final Application 

3ear Mr. Chcrncff: 

To confirm cur conversation yesterday, I have listed the most pertinent items 
beJuw: 

Additional groundwater elevations have been obtained reflecting 
seasonal fluctuations 

2. The si~e drawings submitted with the report are mislabeled for 
wells D4, RE6 and D5, RE7. Each pair should be r~versed ~s well 
as ~he water quality data for each. 

3. The test well RE5 elevation (p|ate 2) should read 1690.60 and 
not 1669.55. 

4. Additicnal soils data (pH, cation exchange capacity, Atterberg 
Limits) will be obtained this week. 

5. To expedite the final design and assure Cortland County will have 
a viable site ready by year’s end, we plan to address the areas of 
concern noted in your memorandum to Mr. Gross (3/14/85) as part of 
our ~om~lete permit application. I anticipate ~,orking closely with 
you "luring this period to assure completeness and compliance. With- 
out continuing at this pace, I don’t see how Cortland will be able 
to meet the timetable. 

You mentioned yesterday that you will not be available over the course of the 
next two weeks, so ~y copy of this letter to Mr. Gross I ~m requesting some 
assurance that the plan I have outlined in No. 5 is acceptable. 

Th.~nk you for your consideration and I look forward to working with you. 

Very truly yours, 

RESOURCE ENGINEERING 

Ker~neth J. Teter 
KJT/nl s 
cc~ L. Gross 

R. Pitman 
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SITE EVALUATION REPORT 
PROPOSED CORTLAND COUNTY INTERIM #2 LANDFILL SITE 

SOLON, NEW YORK 

SECTION I - INTRODUCTION & BACKGROUND 

In 1972, Cortland County acquired an existing refuse disposal 
site in order to establish its own Solid Waste Disposal Program 
for City and County residents.    Prior to 1972, the site was 
basically an open dump, operated for some 20 years for various 
parties including the City of Cortland. Because little is known 
about the nature of the waste that actually was disposed, or the 
operating methods used, it is doubtful that current NYS Landfill 
Design & Operating Standards were ever met. 

Since taking over the operation, the facility has been upgraded 
to a sanitary landfill, organized under the Cortland County 
Highway Department.    Operations since that time    have been 
generally adequate, but lack of applied cover material and 
leachate emissions have been recurring problems at different 
times during the past few years. Because of these difficulties, 
and due to the fact that the active area of the site is running 
out of    usable space,    the New    York State Department of 
Environmental Conservation imposed a Consent Order Agreement 
upon the County which, in effect, mandated that past leachate 
problems be eliminated, and that the landfill be closed according 
to current DEC requirements. As part of the Closure Plan in the 
Consent Order, a Leachate Control Plan was prepared, as well as 
an Engineering Report discussing the final covering, grading, 
seeding, and water quality monitoring in and around the past 
refuse fill areas of the main landfill.    The report and its 
engineering plans were submitted to and approved by the New York 
State Department of Environmental Conservation in the Spring of 
1983. Initial grading, pond construction, and new ditchwork were 
performed over the Summer and Fail of 1983, with final closure of 
the present site scheduled for April of 1984. 

In 1984, a new consent order agreement was imposed upon the 
County by the NYS Department of Environmental Conservation which 
mandated that operations at the existing landfill facility cease 
after December 31, 1985.    As part of the closure plan in the 
Consent Order, an approvable remedial plan for leachate outbreaks 
and for groundwater contamination is to be submitted to the DEC 
by February i, 1986 with the final site closure completed by 
August i, 1986.    The Consent Order also mandated that this 
preliminary site evaluation report for an interim refuse disposal 
area be submitted to the DEC by February i, 1985. The consent 
order has given Cortland County until December i, 1988 to submit 
final plans and specifications for a new long-term solution. 

i 



Because the County’s present site must be closed immediately, 
and the County needs an additional 2 - 3 years to locate and 
license a new long-term disposal site of its own, it was decided 
that a small, short-term new landfill area should be developed on 
the County’s property, adjacent to the existing facility. Such a 
new area would have the shortest lead time to implement and would 
have the smallest additional impact on the environment. 

Cortland County is in the process of obtaining NYS Department of 
Environmental Conservation Construction and Operating Permits for 
the Interim Site located south of the major active landfill area, 
on County-owned property. This site will be ready for landfilling 
in mid-1985, but is a second choice site for a short-term facility 
since the County’s original interim site was rejected by the DEC 
earlier in 1984. Since the new interim site is smaller in size 
than the one first proposed by the County, its useful life will 
be a maximum of 2 - 3 years, instead of 3 - 5 years available for 
the area first proposed. 

The proposed interim landfill site is located southwest of exist- 
ing landfill disposal area, on the same County owned property, 
located in the Town of Solon.    Approximate site dimensions are 
300’ x 800’, or 5.5 acres.    If fully developed, total capacity 
would be approximately 420,000 CY of material, or a maximum 
useful life of approximately three years. 

The next sections of this report and accompanying appendices 
describe in detail the suitability of this site for future interim 
landfill development. 

SECTION II - EXISTING CONDITION, PROJECTED WASTE GUANTITIES 

As shown on the Vicinity Map, Fig. I, the Cortland County Landfill 
is located on Town Line Road in the Town of Solon, approximately 
two miles northeast of the Village of McGraw. 

The total property consists of some 310 moderately sloping hilltop 
acres. Approximately 36 acres have been used for past landfill- 
ing, with an additional 80-85 acres having been stripped of 
earthen materials for daily and intermediate cover operations. 
Nearly all County landfilling activity has been in areas filled 
in pre-1972 operations, and all covering has been with the onsite 
Lordstown and Volusia Series soils, sometimes mixed with weathered 
shale. 
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As previously indicated, it is proposed    to stop disposal 
operations at this present active landfill area in the Fall of 
1985. 

At the present time, the County’s landfill receives approximately 
35,000 tons of solid waste per year. The service area generally 
covers all of Cortland County and the City of Cortland, but two 
small communities,      (the Towns of Truxton and Cuyler) still 
operate their own small Town landfills.    In all probability one 
(or even both) of these small operations will close within the 
next three to five years, making all refuse that is generated 
within the County being disposed of at the Solon Site or the new 
long-term facility to be constructed elsewhere in the County. 
Even with the possible increases from these two Towns, the total 
loading at the site is not expected to change appreciably during 
the next three years, the maximum useful life of the proposed 
interim landfill area. 

The next sections of this report describe the details of the site 
geology and hydrology. 

SITE III- SITE DESCRIPTION AND ANALYSIS 

A.    General 

The proposed interim landfill site is located southwest of the 
existing landfill disposal area on the same County owned property, 
in the Town of Solon. Approximate site dimensions are 300’ x 
800’, or 5.5 acres.    Relief on the site varies from a low of 
1662’ USGS on the property’s southern extremity, to a high point 
of 1732’ USGS on the northern portion of the site. 

B.    Geology and Soils 

The bedrock underlying the proposed interim landfill site is of 
the upper Devonian Genesee group, which consists of shale, sand- 
stone, siltstones, and interbedded limestones.    The rock is 
highly fractured and jointed throughout the upper 20 feet. The 
joints    and    fractures    are    primarily    orientated    to the 
south-southeast. Depth to bedrock has a measured range of 69 to 
157 feet across the site. (See Boring Logs - Appendix A) 



The unconsolidated deposit soils encountered at the site consist 

of brown and gray silt and clay with significant amounts of sand 

and gravel. Most of the surficial material at the site consists 
of the Lordstown Channery silt loam and some Volusia Channery 

silt loam. The Lordstown is a well drained, medium textured soil 
found on the highest ridges and uplands. The Volusia often 
occurs below the well-drained Lordstown and is poorly drained due 

to a hard, dense fragipan at a depth of 8 to 14 inches. Both of 
these soils were formed in thin glacial till derived from sand- 

stone, siltstone and coarse textured shale. 

The glacial till soils which underlie the site are a dense gray 
with a low permeability. The soil borings indicate a silty sand 
and gravel averaging 27% gravel, 21% sand and 52~ silt and clay. 

The results of the laboratory permeability indicate the presence 
of a natural soil with very little permeability.    This material 
has the potential being a landfill liner or of used for either 
cover material. (Permeabilities ranged from 2.45 x 10-8 to 6.14 
x 10-8 cm/sec.    See Appendix A). 

C.    Groundwater and Surface Water Runoff 

The site is located on a drainage divide and at the headwaters of 
Mosquito Creek and Maybury Brook, tributary streams of Trout 
Brook. Both of these streams flow south as they leave the subject 
area. At McGraw, approximately three and one-half miles upstream 
from the junction of Mosquito Creek and Trout Brook, Trout Brook 
flows west for approximately three miles and empties into the 
Tioghnioga River just east of the City of Cortland. 

The regional surface water patterns surrounding the proposed 
interim landfill area are well defined.    The drainage is a well 
developed,    rectangular    pattern.      This rectangular pattern 
indicates that the surface drainage is controlled by the joint 
patterns within the bedrock. 

The regional groundwater flow pattern parallels the general flow 
direction of surface drainage. The flow pattern is controlled by 
the existing topography and the distribution of unconsolidated 
aquifers. Recharge to the groundwater system is mainly from 
precipitation and by hydrologically connected surface water 
bodies. 



Two aquifers were encountered beneath the proposed interim land- 
fill area; one within the glacial till and associated deposits, 
and the other within the underlying Devonian bedrock. Both 
aquifers are poor water producers with the glacial till under 
water table conditions and the bedrock aquifer displaying artesian 
conditions. 

The artesian condition is displayed in bedrock wells on the site 
which penetrate the bedrock till interface.    This condition 
indicates that the interface between the till and the underlying 
bedrock is the important water-bearing zone in the study area. 

Measured water levels beneath the site ranged from 1.61 to i18.49 
feet. The direction of groundwater flow beneath the site is from 
the northeast to the southwest.    This flow parallels the flow 
direction of the adjacent tributary streams to Trout Brook. (See 
Groundwater Contour Map, Appendix A). 

Just north of the proposed landfill site, the vertical component 
of groundwater flow is downward from the surficial aquifer into 
the lower aquifer. Within the central portion of the site, the 
vertical component of flow is upwards. South of the proposed 
landfill site, the vertical component again reverses itself and 
becomes downward. 

In general, due to the low permeability of the glacial till 
s~ils, the two aquifers are relatively isolated from each other. 
The majority of the groundwater flow in the overburden aquiferis 
within the upper weathered 15 feet of soil. The majority of the 
groundwater flow within the bedrock aquifer is within the 
weathered bedrock/glacial till contact. 

SECTION IV - SUITABILITY OF SITE FOR FUTURE LANDFILL DBVELOPMENT 

In evaluating this site for future interim landfill development, 
several site conditions became especially important. First, the 
site soils are deep, compacted, and impermeable. They display 
properties which make them suitable for use as a landfill liner 
or as cover material. It is suggested that for this site, the 
existing soils be compacted and used as a remolded liner instead 
of importing similar soils into the site for compaction as a 
landfill liner. This results in s savings of both time and money 
in the initial landfill construction process. A measured depth to 
bedrock of 69 to 157 feet across the site provides than more 
enough soil depth to meet the desired 25’ deep soil buffer below 
the proposed liner elevation. 



All borings show uniform and compact material throughout the 
site. Although no intermediate wells were drilled at this stage 
in the evaluation process, the uniformity of the soils, their 
compaction, and the extreme depth were enough indication of the 
basic soil conditions so that the expensive drilling techniques 
through the deeper overburden were not done. During construction 
of the proposed interim landfill, deeper wells will then be 
drilled and tested. 

Another important site condition to be considered when evaluating 
this site for future interim landfill use is the artisian 
condition of the bedrock aquifer. The upward flow direction of 
the groundwater in this area is added protection against potential 
leachate leakage. If the proposed remolded liner fails, the 
uplift pressure will keep leachate within the landfill area, and 
the resultant mix of groundwater and leachate would then flow 
through the collection system proposed for the site. 

The location of the interim landfill on this site means drainage 
areas will be affected by the development of the site. The remote 
location of the site coupled with the fact that a landfill already 
exists adjacent to the proposed site, greatly reduces the impact 
that this interim landfill will have on the surrounding area and 
on the environment. 

Finally, the site is already owned by Cortland County. This is 
important in terms of the minimized social impacts of the proposed 
landfill and the realization that the plan can be implemented in 
a more timely fashion.    This gives the County more time to plan 
for a long-term solution to their landfill problem. 

SECTION V - CONCLUSIONS AND RECOMMENDATIONS 

The December 31, 1985 closure of the Cortland County Landfill 
requires an interim landfill solution to be implemented in as 
timely a manner as possible while providin~ adequate environmental 
protection end minimal social impact. 

As discussed in Section IV of this report, the site proposed for 
use as an interim landfill meets these requirements. 

The presence of adequate soils on site for liner construction 
results in a saving of time and money in the construction 
process. Deep, impermeable and compact soils afford protection 
against leachste leakage.    Artesian uplift pressures in the 
groundwater provide additional containment of leachate if leakage 
does occur. All drainage areas affected by the proposed site are 
in the same basin as the existing landfill -- no new drainage 
areas will be affected by the proposed site. All these factors 
minimize environmental impacts created by the proposed interim 



I 
I 

landfill.    The remote location of the site and its location 

I 
adjacent to an existing landfill minimizes the social impact of 
the proposed landfill. Building the interim landfill on County 
owned land allows for implementation of the plan in a timely 

I fashion and allows more time to be devoted to the planning and 
development of a long-term solution to the County’s landfill 
problem. 

I Respectfully submitted 

~. 
JE ENGINEERING 

’~. Buhl, P. E. 
I 30 Ja,l ary 1985 
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l 1.0    INTRODUCTION 

In August of 1984, Dunn Ceoscience Corporation (DCC) entered into a 

contract with CATOH Environmental Companies, Inc., (CATOR) to determine 

I and assess the geological and hydrological conditions at the site of the 

Cortland County Sanitary Landfill (SLF).    The site is located in the 

l Town of Solon in Cortland County (see Figure I). A more detailed map of 

the site (prepared by Resource Engineering) appears in Appendix A. 

This investigation was carried out using information supplied by CATOH 

consisting of a base map, test boring logs, well completion logs, and 

water-level information across the site. The investigation, evaluation 

and report were prepared by Mr. Jeffrey T. Wink~ Ceologist~ and Mr. Eric 

L. Hanson, Senior Nydrogeologist, and reviewed by Mr. D. Theodore Clark, 

Hydrology Division Director of Dunn Geoscience Corporation, Latham, New 

I York. 

I 2.0 PURPOSE 

The investigation was conducted to determine the geologic and hydrologi~ 

conditions of the Cortland County SLF in the Town of Solon. DCC was 

responsible for preparing a written report    and evaluating    all 

I information supplied by CATOH, complete with boring logs, test pit logs, 

rock core data, observation well sketches, summary tables of water 

I levels, a bedrock contour map, water table map, bedrock fracture and 

bedding information. 

3.0 SCOPE OF WORK 

I The scope of the investigation was divided into three phases. 

3.I    Phase I 

I Provide CATOH Environmental Companies, Inc., with a professional 

geologist for limited on-site supervision during drilling. 

l 



LOCATION MAP 

Figure 1 

CATOH ENVIRONMENTAL CO., INC. 
Cortland County Sanitary Landfill 

Solon -,Cortland Co, - NY 
USGS 7.5 min. quad., Truxton 
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3.2    Phase II 

CATOH would supply Dunn Geoscience with rock core collected during 

drilling at the Cortland County SLF. 

CATOH would supply Dunn Geoscience with well completion diagrams, 

soi.l boring logs, test pit logs~ water level information~ and a 

base map of the Cortland County SLF. 

3.3    Phase III 

Dunn Geoscience Corporation personnel were to    complete    the 

following: 

o Describe and log bedrock core supplied by CATOH; 

o Create water table map and bedrock contour map; and, 

o Evaluate the geologic and hydrologic conditions at the 

Cortland County SLF from information supplied by CATOH. 

4.0 GEOLOGY 

4.1 Bedrock Geology 

The bedrock underlying the Cortland SLF is the Upper Devonian 

Genesee Group, which consist of shale, sandstone, siltstones, and 

interbedded limestones which, as a whole~ represent deposition in 

a prograding delta.    The rock is grey to black and consists of 

tightly interbedded shales~ siltstones and limestones (localized - 

sandstone layers were also encountered in D-6).    The rock is 

highly fractured and jointed throughout the upper 20 feet.    The 

joints end fractures are primarily oriented along individual 

bedding horizons which dip approximately 5 to I0 degrees to the 

south-southeast. Depth to bedrock had a measured range of 6.~9 to 

157 feet across the site. A detailed bedrock elevation contour 

map was constructed from boring information on the SLF site and is 

shown on Plate I. Logs of the bedrock obtained from wells drilled 



on site are located in Appendix B. 

4.2    Unconsolidated Deposits 

The unconsolidated deposits encountered within the SLF study area 

date back to the last glacial r~advance (Late Woodfordian). The 

ice sheet moved across the Cortland County area in a south or 

southeast direction.    The bedrock was eroded and scoured into its 

present configuration. As the ice sheet advancved over the area~ 

a layer of glacial till was deposited directly over the bedrock. 

During the ice retreat~ various outwash features were deposited in 

the major stream valleys by glacial lacustrine environments formed 

by blocked preglacial channels. 

The soils encountered at the site consist of brown and gray silt 

end clay with significant amounts of sand and gravel. As mapped 

by the Soil Conservation Survey (SCS) (Seay, et el, 1961), most of 

the surficial material at the site consists of the Lordstown 

Channery silt loam and some Volusia Channery silt loam. 

The Lordstown is a well drained, medium textured soil found on the 

highest ridges and uplands. 

The Volusia often occurs below the well drained Lordstown and is 

poorly drained due to a hard~ dense fragipan at depth of 8 to 14 

inches. 

Both of these soils were formed in thin glacial till derived from 

sandstone, siltstone~ and coarse textured shale. 

Soil boring logs from the site are located in Appendix C. 

4.3 Glacial Till Soils 

The glacial till soils which underlie the site are a dense gray 

till with a low permeability. The boring logs indicate a dense 



I soil as indicated by refusals of the split-spoon sampler to easily 

i penetrate the till. The average penetration of the split-spoon is 

25 blows per 6 inches for a 2-inch spoon (see Appendix C).    The 

soil boring logs generally describe a silty sand and gravel as 

I shown by the gradations. The glacial till averages 27% gravel, 

21% sand, and 52% silt and clay. This till generally has a much 

I higher silt and clay content than the average Catskill Plateau 

till which ranges approximately 35 to 40 percent silt and clay. 

I 
5.0 HYDROLOGY 

I 5.| Surface Water Hydrology 

I The regional water patterns surrounding study area are the 

well    defined. The draiuage is a well-developed rectangular 

I pattern. This rectangular pattern indicates that the surface 

drainage is controlled by the joint patterns within the bedrock. 

i All major drainage courses are controlled by pre-glacial drainage 

systems which are in turn controlled by joint patterns developed 

within the bedrock. 

! 
The site i.s located on a drainage divide and at the headwaters of 

I 
Mosquito Creek and Maybury Brook~ tributary streams of Trout 

Brook. Both of these streams flow south as they leave the subject 

I area.    At HcGraw~ approximtely three and one-half miles downstream 

from the landfill and approximately one mile upstream from the 

I junction of Mosquito Creek and Trout Brook~ Trout Brook flows west 

for approximately three miles and empties into Tioughnioga River 

I 
just east of Cortland. 

5.2 Groundwater Hydrology 

! 
The regional groundwater flow pattern parallels the general flow 

I direction of surface drainage.    The flow pattern is controlled 

botch regionally and locally by the existing topography and the 

I distribution of unconsolidated aquifers. 
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Recharge to the groundwater syste~n is mainly from precipitation 

and by hydrologically connected surface water bodies. Locally, 

recharge from surface streams and bedrock highs may be important. 

5.3    Site Hydrology 

Two aquifers were encountered beneath the SLF study area; glacial 

till and associated deposits, and the underlying Devonian bedrock. 

Both aquifers are poor    water    producers.     Regionally,    the 

underlying    bedrock    is not considered an important aquifer; 

however, all wells constructed in bedrock at the SLF site display 

artesian conditions. The majority of the groundwater found in the 

squifer is associated with zones of fracturing or jointing. 

Recharge to    the aquifer occurs    through percolation of 

precipitation and surface water infiltrating the shallow overlying 

unconsolidated deposits and exposed bedrock. Areas overlain by 

more permeable sandy till deposits are potentially more productive 

than areas overlain by less permeable Iclayey) tills. 

The overlying glacial till is also a low yielding aquifer.    In 

localized areas where the till exhibits a high sand and relatively 

low clay content, it is potentially more productive. 

The Genesee Group is regionally under artesian conditions. 

The artesian condition displayed in the bedrock wells indicates 

that the interface between the till and the underlying bedrock is 

the important water-bearing zone in the study    area.     This 

situation is created by bedrock outcrops exposed upgrade from the 

SLF site overlain by shallow unconsolidated deposits.    Water is 

transmitted through the shallow overburden into the fractures in 

the bedrock. Water is then confined to fractures in the bedrock 

and the bedrock-till interface by the overlying till squitard. 

This artesian condition is displayed in all bedrock wells on the 

site which penetrate the bedrock till interface. 



! Measured water levels beneath the SLF, on October 19 and 26, 1984, 

I ranged from 1.61 to I18.49 feet and are shown on Table I. The 

water-level information collected was plotted, contoured, and 

interpreted to show localized groundwater elevation underlying the 

I SLF site (see Plates 2 & 3). 

The direction of groundwater flow beneath the site is from the 

northeast to southwest. This flow parallels the flow direction of 

the adjacent tributary screens to Trout Brook. Based on surficial 

lineations at the site and regional trends, the groundwater flow 

appears ~o be controlled by jointing and fractures in the 

underlying    bedrock which    are    hydraulically connected to 

unconsolidated deposits and surface water bodies. 

A grouudwater elevation contour map of both the bedrock and the 

unconsolidated deposits were constructed and are shown on Plates 2 

and 3, respectively. 

Well completion logs from the site are located in Appendix D. 

5.4    Inter-Relatlonship of Aquifers 

The bedrock aquifer map was prepared based on data obtained from 

wells D-I through D-6. The water level elevations, as plotted on 

Plate 3 using the elevations collected on October 26~ 1984, shows 

a groundwater flow gradient to the south. The aquifer is artesian 

with the glacial till overburden providing the aquilude cap.    The 

overlying glacial till does support a groundwater table within the 

top |5 feet of the formation. The flow gradient within the till 

is to the south, as shown on Plate 2. The glacial till is under 

water table conditions as compared to the artesian conditions of 

the bedrock aquifer.    The water table is present within the 

weathered zone comprising the top 15 feet to this unit.    Below 

feet the groundwater is as interstitial water within the present 

till matrix. 
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Within the northern part of the proposed landf~ll site~ the 

vertical component of the groundwater flow is downward from the 

surficial aquifer into the lower aquifer.    This can be seen by 

comparing water-level data for D-I (bedrock well) 1715.96 versus 

the overburden well DO-2, 1724.49. Within the central portion of 

the site~ the vertical component of flow is upwards as shown 

below. 

Bedrock Well Well Level Overburden Well Well Level 

D-2 1715.42 RE-4 1707.39 

D-3 1700.33 RE-5 1669.55 

D-6 1713.60 RE-8 1709.25 

Within the southern part of the proposed landfill site~ the 

vertical component again reverses itself and becomes downward. 

Compare data shown below. 

Bedrock Well Well Level Overburden Well Well Level 

D-4 1571.42 RE-6 1670.86 

D-5 1639.93 RE-7 1658.11 

In general~ due to the low permeability of the glacial till soils, 

the two aquifers appear to be relatively isolated. The majority 

of the groundwater flow in the overburden aquifer is within the 

upper weathered 15 feet of soil.    This horizon has a higher 

permeability due to animal boriugs and plant root activity. The 

majority of the groundwater flow within the bedrock aquifer is 

within the weathered bedrock/glacial till contact. 



l 

l 5.5 Field Permeability Testing 

The permeability tests were conducted on monitoring wells B-I, 

B-2, and B-3.    Deionized water was quickly introduced into the 

well resulting in a rapid rise in the water level within the well. 

The water level was raised to the top of the casing and then 

allowed to drop for an established, period of time.    Water-level 

measurements were taken at regular intervals with a water level 

l indicator to monitor the rate at which the added water permeated 

into the aquifer.    The rate at which the water level in the well 

equalibreted was used to determine the hydraulic conductivity (K) 

l of the aquifer.    The assumptions of this method include: an 

unconfined, homogeneous and isotropic aquifer.    The method is 

l applicable to wells cased below the water table with uncased or 

screen extensions where the length of the well tested is 10X the 

l radius of the casing. It is, therefore, applicable to all wells 

tested assuming a homogeneous and isotropic aquifer. 

Calculations of hydraulic conductivity (K) were based on the 

following equations (Water Resources Technical Publication~ Second 

Edition 1974, U.S. Dept. of the Interior): 

I 1.    Q = D~R2 
T 

2.    K = q(Z.54 cm/in) 
5.5 RH 

i                         Where: 

Q = constant rate of flow into the hole (cubic in/sec) 

l D = drop in the water level in the casing (inches) 

T = time it took for water level to drop (seconds) 

l R = radius of hole (inches) 

H = differential head of water (inches) as measured to 

l the groundwater level from the average measured 

drop during test 

l K = permeability (cm/sec) 
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The results of the permeability testing is listed below: 

I Well Number Permeability Value 

I B-I 5.44 x 10-5 

g-2 6.49 x 10-4 

B-3 7.30 x 10-4 

l The results indicate a soil with a higher than expected as 

compared    to    the    laboratory    value    of    10-8.    A probable 

explanation for this discrepancy is the possibility of leaks 

developing around the casing or through the bentonite pellet seal. 

! 
5.6 Laboratory Permeability Testing 

! One laboratory permeability test was conducted on each test pit 

I sample by Empire Soils. These results are listed in Appendix E. 

Included within these results are the test pit logs~    soil 

gradations~ proctor compaction tests the permeability results. 

The permeability test was conducted on a removed sample within a 

triaxial    machine    under constant heed.    The results of the 

permeability testing is listed below: 

i Permeability Value 

Test Pit #       First Test                             Seiond Test 

TP-I 2.43 x 10-8 2.46 x 10-8 

TP-2 6.13 x 10-8 6.14 x 10-8 

I TP-3 2.45 x 10-8 2.45 x 10-8 

TP-4 4.22 x 10-8 4.41 x 10-8 

I TP-5 3.85 x 10-8 4.07 x 10-8 

i The results of the laboratory permeability indicate the presence 

of a natural soil with a very low permeability. This material has 

I the potential of being used for either a landfill linear or cover 

mater ial. 

1 





Dunn Geoscience Corporation 
Core Log 

C~ient       CATOH ENVIRONMENTAL CO. INC. 
Project COKTLAND LANDFILL                           Logged by     JTW             Date Logged 10/19/84           Hole        D-I 

Drilling Co. CATOH ENVIRONMENTAL CO. INC. Oeplh 157.5’ 

Location TOkeN OF SOLON Driller T.CROWELL. M. SKARDINSKI Elev. 1727.46 

Started 9/14/84            Finished 9/14/84                Core Dia. 4" 

Z 

15~ INTERBEDDED SILTSTONE & SHALE- Medium gray to medium dark gray (N4-N5), aphanitic RUN#1 

(157.5-177.5’) to fine grained,thinly bedded with cross-bedding throughout; localized REC=9. 

fossils, fractures are oriented along bedding planes predominating RQD=7.’ 
- along the Shale; Siltstone is locally calcareous, possibly due to a D=I 
- Calcite cementation; fractures decreasing in frequency towards 170.0’ S=2 
- Shale & Siltstone becoming medium bedded towards 173o0’ with frequent F=4 

16Q disturbed bedding surfaces. 

RUN#2 

Rec=9. 
RQD = 77 
D-I 
S-2 

. 

17~ 

Nole No. D-1 
-" Sheet i of I 

" I I 



Dunn Geoscience Corporation 
Core Log 

Client Catoh Environmental Co. Inc. 
Project Cortland Landfill Logged by J.T. W%nk Date Logged i0/~9/$~ Hole D-2 

DrilIingCo. Ca~oh Environmental Comn.. Inc. Depth 118’ 

Location ~own of Solon Driller T. Crowell. A. Utter Elev. 1710.56’ 

Started 9114184 Finished 10111184 Core Dia. 4" 

=*    ::)~ G,aphic = Descriptive Log 
~ ~ ~ ~ ~ 

E ~ Log ROCK TYPE: color; grmn s~ze, texture: ~edding: m~nerals: remarks, etc. 

INTE~EDDED SILTSTONE & LI~STONE - ~edi~ dark gray to medi~ gray (N4-NS), very fine Run=l 
(i18-123.3’) grained to aphinitic, thin to medi~ bedding, localized cross-bedding Rec=4. 

and disturbed bedding surfaces. Occasionally fossiliferous, fracturing RQD=35 
predominantly along indivudual bedding planes D-I 

S-2 

12~ 
S~LE - Medium dark gray (N4)~aphantic~exture, thinly bedded 

Run #2 
(123.3-123.7)~                                                                                             Rec=4. 

RQO=64 

hi,STONE - Medi~ gray (N4), apnanitic, medium bedded, extremely fossiliferous D-I 

13~ (123.7’-124.5’) (Spirifer, little fracturing S-2 
~ F-3 

S~E - (same as 123.3-123.7) Run #3 

~(124.4-127.0) Rec=5.~ 
RQO=95 

INTERBEDDED SILTSTONE & S~LE - Medi~ gray to medi~ light gray (N-5-N-6) D-I 
13f (127.0’-138) very fine grained to aphanitic, extremely thinly bedded with S-I 

cross-bedding throughout. Occasionally fossiliferous fractures F-2 
occuring along bedding planes, one large fracture oriented 60= 
from horizontal at 30.4’. Run ~ 

Rec=5., 
RQD=IO~ 

14~ D-I 
S-I - 
F-2 

Hole No. D-2 
Sheet 1 of 1 



Dunn Geoscience Corporation 
Core Log 

Chenl Catoh Environmental Co. Inc. 

Projecl Cortland Landfill Logged by JTW Date Logged 10/19/84 Hole D-3 

OrillingCo. Catoh Environmental Co. Inc. Depth IO0.00 

Location Town of Solon Driller T. Crowell~ M. Skardinski Elev. 1694.24 

Started 9.25.84 Finished 12/11/84 Core Oia. 4" 

~ ~ 
Graph,¢ =- Descriptive Log 

~ ~ Log ~ ROCK TYPE’colo, 9,ams,ze lexlure, bedd,ng:mmetals:remarks, elc 

~un 
~ec=2 
~QD-5~ 

INTERBEDDED S~LE & SILTSTONE-Medium dark gray to dark gray (N4-N-3) " S-2 
(I00.O-I07.6’) aphanitic Stexture, cross-bedded with disturbed bedding surfaces. Slightly F-3,4 

fossiliferous and calcareous. Fractures oriented along Shale horizons; 
highly broken throughout.                                                                        ~un~ 

Rec=4 
RQD=6 

LI~STONE-Medium dark gray (N4), aphanitic, medium bedded ~_~ 
(I07.6’-I08.9’) slightly fossiliferous, little fracturing. S-2 

F-3 

SHALE-Medium dark gray (N4) aphanitic texture, thinly bedded ,~un#5 

(108.9-112.35’) 
RQD=6 
D-I 
S-2 

INTERBEDDED SHALE & SILTSTONE-(Same as 100.0-107.6’) Not as fractured. ;-3 
(112.35’-[20.0’) 

~ec=3 
~QD=4 
3-I 
~-2 
F-3 

Hole NO.D_3 
Sheet 1 of 1 

I I 



Dunn Geoscience Corporation 
Core Log 

C~,enl Catoh Environmental Co. Inc. 
Projecl Cortland Co. Landfill Logged by JTW Dale Logged 10-12-84 Hole 

Drilling Co. Catoh Environmental Co. Inc. Oe~th ~l’ 

Localion Town of Solon Driller T. Crowell, M. Skardinski Elev. 1572.75 

Star~eO 9/25/84 Finished 12/11/84 Core Oia. ~" 

~ ~ ~ Grao~,c Descriptive Log 

D ~ o 
_5.2 

INTERBEDDED SHALE & SILTSTONE-Medium dark gray to dark gray (N4-N3), aphanitic texture, 
’(141.0-153.15’) tightly bedded with cross-bedding throughout; slightly fossiliferous 

and calcareous, fracturing predominating along Shale bedding planes; 
large fracture oriented 20° from the horizontal at 145.9. 

DOLOMITE-Medium gray (N5), medium bedded, aphanitic texture, localized clasts of 
argillaceous material and pyrite nodules; large fractured stylolic surface 
at 153.55’. 

INTERBEDDED LIMESTONE & SHALE-Medium dark gray (N4-NS) aphanitic texture,medium to thinly 
bedded, localized cross bedding, extremely fossiliferous from 157.5-[58.9 
fracturing predominantly occurring along stylolic surfaces and bedding 
planes, (not as tightly fractured as above). 

INTERBEDDED SHALE AND SILTSTONE-(same as 141-153.15’) Not as highly fractured. 

Hole NO: 
Sheet 1 of 

I 



Dunn Geoscience Corporation 
Core Log 

Client Catoh Environmental Co. In�. 
Pro#ect CorrtanH Cn. l..qnHfill Logged by JTW Date Logged Hole D-5 

Drilling Co. Catoh Environmental Co. Inc. Depth 146.5’ 

Location Tow~ of Solon Driller T_ Crow~ll_.. A. l~rr~r Elev. 1663,05 

Started 9-27-~4 Finished 1 O-] 2-g4 Core Dia. 4" 

~ ~ Graphic = Descriptive Log 

~ Log ~ ROCK TYPE: colo[, gra,n s=ze. texture, bed~,ng, m,ne~als: remarkS, etc 

14~ SI~S~0N£-Gra~ (W-5), very ~ne 8va~ned, nea~ly aphan~c~c, medium ~o ~h~nly bedded,                   ~-2 

(1~6.5-~48.55’) local~ze~ Shale seam a~ ~47.~’, ~racCures ~n core predom~nac~n8 alon~                ~_~ 
bedd~n8 p~anes one every 0.3’. 

LIMESTONE-~edium light gray (N-5), aphanitic, medium bedded, slightly fossiliferous 
(148.55-148.85’) along the upper horizon from 148.55’-149.50’, fracturing is along bedding 

planes which are oriented at 10-15 degrees from the horizontal. 

INTERBEDDED LIMESTONE & SILTSTONE-Medium gray (N-5), fine grained to aphanitic, tightly 
(148.85-150’) interbedded Siltstone & Limestone, very thinly bedded, some cross bedding. 

Fractures predominantly along bedding planes; slightly calcareous. 
15� 

SHALE-Medium dark gray (N-4), thinly bedded & aphanitic texture, localized inclusions 
(150.0-150.40’) of Limestone clasts. 

INTERBEDDED LIMESTONE & SILTSTONE-(same as 148.85-150.0’) Disturbed contact on upper 
(150.40-154.15’) portion of bedding surface (possibly erosional or depositional) 

fossiliferous from 150.40’, 150.65’, 151.15’ 151.50’ & 152.30-152.50’ 
extremely cross bedded and interbedded. 

15~ SILTSTONE-(same as 146.5-148.55’)Large fracture across bedding planes at 155.0’, - 
(154.15-155.5’) interbedded Shale seams scattered throught Siltstone slightly fossiliferou . 

INTERBEDDED LIMESTONE & SILTSTONE-(same as 148.85-150-50’) Not as fossiliferous, thinly    HoleN¢ D-5 
1155.5-156.5) interbedded, very broken up from 156.2-156.5’                                       Sheet 1 of 2 



INTERBEDDED SHALE & SILTSTONE- Medium gray-medium dark gray (N-5-N-6), fine grained tEC=9.~ 
(156.5-161.10’) to aphanitic, extremely cross bedded, very thin bedding planes ~QD=68 

fracturing occurring along bedding surfaces. 

16 LIMESTONE - Medium gray(N-5) aphanitic, slightly interbedded with clastic material ;=2 

(161.i0-166.5~) (Siltstone or Shale) fractures occurring along bedding surfaces, large ~=3,4 

color change along stylolitic surface at 165.7’. 

Hole No J)-5 

Sheet 2 of 2 

L 1_ 



Dunn Geoscience Corporation 
Core Log 

Client CATOH ENVIRONMENTAL CO. INC. 
Project CORTLAND CO. LANDFILL Logged by JTW Date Logged 10-19-84 Hole D-6 

Drilling CO. CATOH ENVIRONMENTAL CO. INC. Depth 69’ 

Locatior~OWN OF SOLON Driller T. CROWELL. A. UTTER Elev. 1712.79 
Started 9-27-84 Finished i0-12-84 Core Dia. 4" 

o         5’      ~                                                                                                                                                     =~ 

" R~tll 
- ~C=4. 
_ ROD= 0 

_ DOLOHITE-Medium light gray (N6), aphanitic texture, highly fractured and broken, fracture D=2 

70_ (69.0-69.5’) are stained and water warn. S=2 

F=5 
_ SILTSTONE- Medium light gray(N6), fine grained to aphanitic, highly fractured and irregu- 

_ (69.5-72.0) larly broken, fractures are water warn and stained, thinly bedded and slightly 

cross bedde~Coarsening do.wards. 

" 7~ SANDSTONE - Medium light gray to medium gray (N6-NE), subrounded fine grained quartz RUN#2 

(72.0-74.0’) in a Calite cement matrix; slightly fossiliferous, thinly bedded, with REC=7. 

- occasional interbedded Limestone & Shale seams; fracturing is both oriented RQD=27 

" along bedding planes and irregular throughout core. D=2 

~ INTERBEDDED SILTSTONE & LIMESTONE- Medium gray to medium dark gray (NE-N4), fine grained           F=4 

8~(74.0-76.0’) to aphanitic, thinly bedded with localized cross bedding; fractures are 

~ irregular and oriented along bedding planes. Slightly fossiliferous in areas. 

. SILTSTONE- (same as 69.5-72.0’) Localized seams of Limestone and occasional fossils. RUN#3 

~ (76.0-87.8’) REC=5. 

8~ RQD=5~ 
D=2 

~ INTERBEDDED SILTSTONE & SHALE- Medium gray to medium dark gray(N5-N4), medium to thinly S=2 
~ (87.8-88.6 ’)bedded, fine to aphanitic grain size, localized cross-bedding and fossiliferou 

F=4.5 
~ zone; increasing fractures. ~actures are primarily along bedding planes, 

~ ( few irregular fractures) localized straining along fractures. 

SILTSTONE- (same as 69.5-72.0) 
(88.6 -89.0’) 

Ho~ No.D-6 
Sheet1    ofI 



I CATCH Environmental Companies, Inc. 

I 
One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

Project: Groundwater Observation Well Installation 
Cortland County Landfill Project No.:    C275 
Town of Solon, Cortland County, NY Boring NO.:     B-I 

Client: Cortland County Surface Elev,: 
Date Started: 8/27/84 Groundwater Depth-Casing In: 9.6’ 
Date Completed: 8/27/84 Below Ground Surf..Casing Out: 
Driller: M. Skardinski 
Inspector: Sheet 1 of 1 

BLOWS ON SAMPLER 

DEPTH 
SAMPLEDEPTH SAMPLENo. / 0’5//6" 6’~/2" I      /18"12/ ~, N 

MATERIAL DESCRIPTION 

-- 
_ 0.0-2.0’ 1 20 14 34 Brown moist silt, little gravel and 
_ 12 13 25 sand, trace clay. 
_ 2.0-4.0’ 2 ]5 11 26 Brown moist silt, some gravel and 
_ 13 14 27 sand, trace clay. 
_ 4.0-6.0’ 3 i0 22 ~ ~ Brown moist silt, some gravel and 5-- 
-- ~sand, trace clay. 5.0 
_ 6.0-7.8’ 4 29 25 54 Gray moist to damp gravel and cobbles 

-- 

19 

1~.=i~33     3 little sand and silt. _ 8.0~8.~’ 5 ~ . Gray w~to saturated gravel and 
~ i0 ~. cobbles, little sand and silt. 
__ Boring te~inated at i0.0’ 

I- _ ~TE: advanced augers to i0.0’ 

Installed ~nitor well 
-- 15 

N = No/of blows to drive 2" spoon 1~" w/~lb, weight ~0" each blow. 
Casing Type:              hollow st~ auqer 



I                     CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 

I Phone: 315/365-2891 

Project: Groundwater Observation Well Installation 
Cortland County Landfill Project No.:    C275 
Town of Solon, Cortland County, NY Boring No.:    B-2 

Client: Cortland County Surface Elev.: 
Date Started: 8/28/84 Groundwater Depth-Casing In: none at corn- 
Date Completed: 8/28/84 Below Ground Surf..Casing Out:;’leti°n of 
Driller: M. Skardinski drilling 

Inspector: Sheet 1 of 1 

BLOWS ON SAMPLER 

SAMPLE 0’~//6’~/2"~~O. / 6" N 
MATERIALDESORIPTION 

O 
0.0-2.0’        1       5     6              ii Brown moist silt, little gravel and 

__ ii 14 25 sand, trace clay. 

_ 2.0-4.0’ 2 14 12 26 Brown moist silt, little gravel and 
ii 16 27 sand, trace clay. 

5 4.0-6.0’ 3 13 16 2~ 
Brown moist silt, little gravel and 

~ 
6.0-6.1’ 4 ~ 

25 70 sand, trace clay. 
Brown moist silt, little ~avel and 
s~d, trace clay. 

_ 8.0-10.0’ 5 27 23 5~__ Gray moist silty gravel, little sand, 

I0 21 30 51 trace cla~. 
Boring te~inated at I0.0’ 

N~E: Installed monitor well 

I- 

-- 30-- 

-- 40-- 
~ 

.-- 

N = No. of blows to drive 2" spoon 12" wl 140 Ib. weight 30" .each blow. 
Casing Type:                        hollnw ~t~m a,,gmr 



CATOH Environmental Companies, Inc. 
One Industrial Place, Savannah. New York 13146 
Phone: 315/365-2891 

Project: Gzouhdwater Observation Well Installation 
Cortland County Landfill Project NO.: C275 
Town of Solon, Cortland County, NY Boring No.: B-3 

Client: Cortland County Surface Elev.: 
Date Started: 8/27/84 Groundwater Depth-Casing In: 4,0’ 
Date Completed: 8/27/84 Below Ground Surf.-Casing Out: 
Driller: M. Skardinski 

Inspector: Sheet    1 of 1 

BLOWS ON SAMPLER 
DEPTH SAMPLE SAMPLE 0’~// 6~W/! 12/ ~ MATERIAL DESCRIPTION 

DEPTH NO. / 6" /12" /18" N 
-- 0 
_ 0.0-2.0’ 1 "i 1 2 Brown moist silt, little clay, little 
_ 15 34 49 gravel and sand. 
_ 2.0-4.0’ 2 23 15 38 Brown moist to wet silt, little clay, 
_ 18 I0 28 little gravel and sand. 

5 -- 4.0-6.0’ 3 9 9 18 Brown wet silty very fine sand, little 
_ 9 9 18 coarse to medium sand and fine gravel. 
_ 6.0-8.0’ 4 ii 12 23 Brown wet silt, little gravel and sand 
_ 23 25 48 little clay. 
_ 8.0-10.0’ 5 9 14 .23___ Brown moist silt, little gravel and 

Boring terminated at i0.0’ 

NOTE: Installed monitor well 

N = No. of blows to drive 2" spoon 12" wl 140 Ib. weight 30" each blow. 
Casing Type:              hollow stem auqer 



CATOH Environmental Companies, Inc. 

I                         One Industrial Place, Savannah, New York 13146 Phone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortland County Landfill Project No.: c275 

i Town of Solon, Cortland County, NY Boring No.: RE-5 
Client: Cortland County Surface Elev.: 
Date Started: 8/30/84 Groundwater Depth-Casing In: 8.0’ 
Date Completed: 8/30/84 Below Ground SurL.Caslng Out: 

I Driller: M. Skardinski 
Inspector: Sheet 1 of 1 

BLOWS ON SAMPLER 

DEPTH NO. / 6" /18" N 

0.0-2.0’ 1 1 1 2 Brown moist silt, little coarse to 

_ 9 29 38 sand and fine gravel. 
2.0-4.0’ 2 33 i0 43 Brown moist silt, little coarse to fin 

ii ,13 24 sand and fine gravel. 

I - - 5-- 4.0-6.0’ 3 ";8 14 22 Brown moist silt, some sand and gravel 

_ 42 123 65 
6.0-8.0’ 4 44 34 78 Gray moist gravel and sand, some silt. 

i _ 28 120 48 

_ 8.,0-i0.0’ 5 I0 18 28 Brown wet sand and gravel, little 

i0 23 131 54 clayey silt. 
10.0-12.0’ 6 26 23 49 Brown moist sand and gravel, little silt. 

I- __ 32 25 57 
12.0-14.0’ 7 46 90 136 Brown moist sand and gravel, little silt. 

66 79 [45 

I 15 14.0-16.0’ 8 29 26 55 Brown moist sand and gravel, little s] , 
36 32 68 trace clay. 

16.0-1800’ 9 28 29 57 Brown moist silt, some sand and grave] 

i _ 24 50 74 

_ 18.0-20.0’ i0 26 40 66 Brown moist silt, some sand and grave] 

-- 20-- 58 42 [00 
20.0-22.0’ ii 31 30 61 Brown saturated sand and gravel, lift] 

__ 32 32 64 clayey silt. 
22.0-24.0’ 12 30 55 85 Gray wet silty sand and fine grave!, 

85 70 [55 trace clay. 

I 25_ 24.0-25.0’ 13 67 93 150 Gray wet silty sand and fine gravel, 
trace clay. 

Boring terminated at 25.0’ 

NOTE: Installed monitor well. 

__ 30__ 

I- 

_ 40__                                      I 

I N = No. of blows to drive 2" spoon 12" wl 1410 Ib. weight 30" each blow. 
Casing Type: hollow stem auaer 



CATOH Environmental Companies, Inc. 

I 
One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortland County Landfill Project No.: C275 
Town of Solon, Cortland County, NY 8oring No.: RE-6 

I Client: Cortland County Surface Elev.: 
Date Started: 8/29/84 Groundwater Oepth-Casing In: 7,0’ 
Date Completed: 8/30/84 Below Ground Surf..Caslng Out: 

I Driller: M. Skardinski 

Inspector: Sheet 1 of 1 

BLOWS ON SAMPLER 

I DEPTH SAMPLE SAMPLE 0’5,/" 6[/" 12/i 18/ MATERIAL DESCRIPTION 
DEPTH NO. / 6"/12" /18"/24"      N 

0 0.0-2.0’ 1 2 3 5 Brown moist silt, little sand and 

I 8 13 21 gravel, trace clay. 
_ 2.0-4.0’ 2 16 32 48 Brown moist silt, little sand and 
__ 16 17 33 gravel, trace clay. 

I 4.0-6.0’ 3 8 I0 18 
5 ll 12 23 

Brown moist silt, little clay, little 
,-- sand and gravel. 
_ 6.0-8.0’ 4 12 15 27 Brown damp clayey silt, little fine 
_ 14 18 32 

gravel and coarse to fine sand. 7 5’ 

I __ Brown saturated silty sand and 8.0-10.0’ 5 39 21 18 grave~ 
18 17 35 

-- i0-- 10.0-12.0’ 6 18 16 34 Brown damp gravel and sand, some silt 
18 28 46 

~ 
12.0-13.35’ 7 22 23 ~ ~ Gray moist silty sand and gravel. 

I 15 
14.0-16.0’ 8 29 53 ___ 82-- Gray wet silt, little sand and gravel 

35 21 56 
16.0-18.0’ 9 16 28 44 Gray wet silt, little sand and gravel 

33 30 63 trace clay. 
_ 18.0-20.0’ i0 33 28 61 Gray wet clayey silt, little sand 

23 33 56 and gravel. 
20.0-22.0’ ii 24 29 53 Gray wet silt, little sand and gravel 

I -- 23 44 6-~-- trace clay. 
-- 22.0-24.0’ 12 22 20 ~-~- Gray wet clayey silt, little and 

77 5~ L28 gravel. 

I -- 25-- 24.0-25.0’ 13 37 43 80 Gray wet silt, little sand and gravel 
trace clay. 
Boring terminated at 25.0’ 

NOTE: Installed monitor well. 

-- 30-- 

I __ 35 

-- 40-- 

I N = No. of blows to drive 2" spoon 12’._~_’ wl 140lb. weight 30" each blow. 



CATOH Environmental Companies, Inc. 
One Industrial Place, Savannah, New York 13146 

I                          Phone: 315/365-2891 

I Projec;: Groundwater Observation Well Installation 
Cortland County !andfill Project No.: C275 
Town of Solon, Cortland County, NY Boring No.:    RE-7 

I C lient: Cortland County Surface Elev.: 
Date Started: 8/28/84 Groundwater Depth-Casing In: 6.5’ 

¯ Date Completed: 8/29/84 Below Ground Surf..Caslng Out: 

I 
Driller: M. Skardinski 
Inspector: Sheet     1 of 1 

BLOWS ON SAMPLER 

I DEPTH SAMPLEDEPTH SAMPLENo, 0’//6" ~12"6~//i~ ~            N 

MATERIAL DESCRIPTION 

0 
0.0-2.0’        1      2     3                 5 Brown moist silt, trace sand and gravel 

_ 8 32 40 
_ 2.0-4.0’ ~ 35 26 61 : Brown moist silt, little sand and grave 

51 27 78 

I 5 4.0-6.0’ 3 7 I~ 20 Brown moist silt, little sand and grave 
_ 13 15 28 
_ 6.0-8.0’ 4 9 10 19 Brown wet silt, little sand and gravel. 

i __ 12 14 26 

__ 8.0-10.0’ ~ 7 14 ~. 21 Brown moist silt, some sand and gravel. 

i0 21 30 , 51 
_ 10.0-12.0’ 6 18 22 40 Gray moist sand and gravel, little, silt 

_ 12.0-13..I,’ 7 27 36 ~ Gray moist silt, some sand and gravel, 
_ trace clay. 

15 14.0-16.0’ 8 32 34 66 Gray wet gravel, "little sand, little 
_ 74 88 .62 silt, trace clay. 
_ 16.0-18.0’ 9 39 40 79 Brown satuxated sand and gravel, little 

-- i~.0-19.3’ i0 25 27 ~ ._~ 
49 

~93 silt. l _ Gray moist silty sand and gravel. 

20 ..... 
__ 20.0-22.0’ ii 27 42 69 Gray moist silty sand and gravel. 

37 36 
~ Gray wet sand and gravel, little silt. 

l 25 24.0-25.0’ 13 20 23 43 Gray wet Hand and gravel, little silt. 

_ Boring terminated at 25.0’ 

I _ NOTE: Installed m3nitor Well. 

3O 

40 

I N = No. of blows to drive 2" spoon ] 2" w/_l.,4_0_lb, weight 30" each blow. 
Casing Type: hollow stem auger 



I                     CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 

I                          Phone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortland County Landfill Proiect No.: C275 

Town of Solon, Cortland County, ~ Boring No.: RE-8 

I Client: Cortland County Surface Elev.: 
Date Started: 8/28/84 Groundwater Depth-Casing In: 9,0’ 

Date Completed: 8/28/84 Below Ground Surf..Casing Out: 

I Driller: M. Skardinski 

Inspector: Sheet    1 of 1 

BLOWS ON SAMPLER 

I DEPTH SAMPLEDEPTH SAMPLENO, ~6" 6’~2’’             /18" ~ 12~" 18"~" N 

MATERIAL DESCRIPTION 

0.0-2.0’ 1 6 ~i 17 Brown moist silt, little sand and 

I 8 5 13 gravel, trace clay. 
_ 2.0-4.0’ 2 23 47 70 Brown sand and gravel, trace silt. 

66 32 98 

I -- 5-- 4.0-6.0’ 3 23 17 ~ Brown moist silt, som~ sand and gravel 
_ 15 12 27 trace clay. 
_ 6.0-8.0’ 4 16 ~7 33 Brown moist sand and gravel, trace 

21 32 53 silt. 
_ 8.0-i0.0’ 5 26 22 ~8 Brown moist silt, s~me sand and gravel 

.A_ 22 68 90 
l0 10.0-12.0’ 6 ~ 

I19~.z Brown moist silt, some sand and gravel 

I -- 12.0-14.0’ 7 36 77 [13 Brown saturated sand and gravel, littl 
47 37 84 silt, trace clay. 

I -- 15-- 14.0-16.0’ 8 26 31 57 Gray moist silt, some sand and gravel. 
40 62 [02 

~ 
16.0-16.5’ 9 ~ ~ Gray saturated coarse to fine sand, 

little silt, trace fine gravel, trace clayb. 

__ 18.0-20.0’ i0 30 41 71 Gray moist silt, little sand and fine 

-- 20-- 
34 98 ~ gravel, trace clay. 

20.0-22.0’ Ii 28 40 68 Gray moist silt, little sand and fine 

I 52 44 ~96_ gravel, trace clay. 
22.0-24.0’ 12 40 38 78 Gray moist silt, little sand and fine 

41 67 108 gravel, trace clay. 

I -- 25-- 24.0-25.0’ 13 43 57 i00 Gray moist silt, little sand and fine 

_ gravel, trace clay. 
Boring terminated at 25.0’ 

I -- NOTE: Installed monitor well. 

-- 30-- 

__ 40-- 

N = NO. of blows to drive 2" ,spoon..,l.2~w/ 1 40 lb. weight 3~" each blow. 
Casing Type:                        hel!c~-~ ~te~ auger 



I                      CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 

I Phone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortland County Landfill Project No.: C275 
Town of solon, Cortland County, NY Boring NO,: D-I 

I Client: Cortland Oounty Surface Elev.: 
Date Started: Groundwater Depth-Casing In: 
Date Completed: 9114/84 Below Ground Surf,-Casing Out: 

I 
Driller: T. Crowell, M. Skardinski 
Inspector: Sheet 1 of 2 

BLOWS ON SAMPLER 

--140 
__ Drilled 6" diameter xm/d rotary to 

I _ 157.0’ (approximately 5’ into 
_ competent bedrock) 

I --145 No soils samples at owner’s request 

_ Installed 4" diameter steel casing wit 
__ float shoe to 157.0’ 

--150 Installed cement/bentonite grout in 
__ the 4" casing x borehole wall annulus 

I __ from -157.0’ to ground surface. 

_ Drilled float shoe and advanced the 

¯ --155 ___ borehole to ~157.5’ with 3 7/8" tricon 
__ roller bit. 

RUN NO. 
157.5-167.5’ 

I ~ 
RECOVERED 9.£’ Gray shale with interbedded limesbone. 

RUN NO. 2 Gray shale with interbedded limestone. 

_ 167.5-177.5’ 
--170-- RECOVERED 9 .    ’ 

| Z175 

I -- boring terminated at 177.5’ 

-z_90- 

I N = No. of blows to drive__.spoon w/ lb. weight__ each blow. 
Casing Type: 



I                    CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 
I                          Phone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortland County Landfi:ll Project No.: C275 
Town of Solon, Cortland County, NY Boring No.: D-I 

I Client: Cortland County Surface Elev.: 
Date Started: Groundwater Depth-Casing In: 
Date Completed: 9/14/84 Below Ground Surf..Casing Out: 

I 
Driller: T, Crowell, M, Skardinski 
Inspector: Sheet 2 of 2 

8LOWS ON SAMPLER 

I °~’~" 

~’~DEPTH SAMPLENO. /0’~//6’~/2" 12j>/6"      /18" ~       N MATERIAL DESCRIPTION 

I -- Core d~illed with. NX series "M" 
-- double ’tub~ core barrel and diamond 
-- bit fr~n 157..5’ to 177.5r 

I ---- Reamed core hole with 3 7/8" diameter 
-- tricone roller bit, 

I 
- - Installed 2". diameter PVC monitor 

I N = No. of blows to drive spoon w/.__lb, weight__ each blow. 
Casing Type: 



I                     CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 

I                           Phone: 31 5/365-2891 

I 
Project: Groundwater Observation Well Installation 

Cortland County Landfill Project No.: C275 

Town of Solon, Cortland County, NY Boring NO.: D-2 

I Client: Cortland County Surface I:lev.: 
Date Started: 9/14/84 Groundwater Depth-Casing In: 
Date Completed: 10/11/84 Below Ground Surf.-Casing Out: 

I 
Driller: T. Crowell., A. Utter 
Inspector: Sheet    1 of 2 

BLOWS ON SAMPLER 

Drilled 6" diameter mud rotary to 

I __ I17.75’ (approximately 5’ into 

-- competent bedrock) 

No soils samples obtained at owner’ s 

I _ request. 

Installaed 4" diameter steel casing 

I with flbat shoe to 117.75’. 

Installed cement/bentonite grout in 

I __ .__ the 4" casing x borehole wall annulus 
_ __ from 117.75’ to ground surface. 

--115                                                         Drilled float shoe and advenced boreho I to i18.0’ with 3 7/8" diameter tricone 
roller bit. 

I _ RUN NO 1 

--120 
118.0-123.0’ --- ~ray shale with interbedded limestone. 
RECOVERED 4. 

RUN NO. 2 
123.0-128.0’ 

I --125 
RECOVERED 4.c 

Gray shale with interbedded limestone. 

I RUN NO 

RUN NO. 4 

133.0-138.0’ 

--135-- RECOVERED 5.C 

I __ Boring terminated at 138.0’ 

-- 140 -- I. 

N = NO. of blows tO drive__.spoon w/__lb, weight each blow. 

I    Casing Type: 



I                    CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 

I                          Pllone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortland County Landfill Project No.: C275 
Town of Solon, Cortland County, NY Boring NO.: D-2 

I Client: Cortland County Surface Elev.: 
Date Started: 9/14/84 Groundwater Depth-Casing 
Date Completed: 10/11/84 Below Ground Surf..Caslng Out: 

I 
Driller: T. Crowell, A. Utter 
Inspector: Sheet 2 of 2 

BLOWS ON SAMPLER 

DEPTH No. / 6"/12" /18" N 

Core drilled with NX series "M" 

I _ double tube core barrel and diamond 
_ bit from 118.0’ to 138.0’. 

Reamed core hole with 3 7/8" diameter 

I _ tricone roller bit. 

Installed 2" diameter PVC monitor well. 

I N = No. of blows to drive spoon w/__lb, weight each blow. 
Casing Type: 



CATOH Environmental Companies, Inc. 
One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

Project: Groundwater Observation Well Installation 
Cortland County Landfill Project No.: C275 
Town of Solon, Cortland County, NY 8oring NO.:    D-3 

Client: Cortland County Surtace Elev.; 
Date Started: 9/25/84 Groundwater Depth-Casing In: 
Date Completed: 12/11/84 Below Ground Surf.-Casing Out: 
Driller: T. Crowell, Mo Skardinski 
Inspector: Sheet 1 of 2 

BLOWS ON SAMPLER 

DEPTH 
SAMPLEDEPTH SAMPLE 0’~/NO, / 6" ~      /18"12/ ~       N 

MATERIAL DESCRIPTION 

__ Drilled 6" diameter mud rotary to 
99.0’ (approximately 5’ into 
competent bedrock). 

No soils samples obtained at owner’s 
request. 

Installed 4" diameher steel easing 

___ with f~oat shoe to 99.0’. 

Installed cement/bentonite grout in 
the 4" casing x borehole wall annulus 

_ from 99.0’ to ground surface. 

Drilled ~loat shoe and advanced 
__ i00 RUN NO. i bore~ole to i00.0’ with3 7/8" 
_ 100.0-103.77 diameter tricone roller bit. 

RECOVERED 2 .’ )’ 

--105-- RUN NO. 2 ---- Gray shale with interbedded limestone. 

__        103.77-i08.7 
RECOVERED 4.1 )~ 

RI~ NO_ 3                                           Gray shale with interbedded limestone. 

-- 115 
_ RUN No. ,~ 

Boring terminated at 120.0’ 
120-- 

125-- 

N = No. of blows to drive spoon w/__lb, weight__ each blow. 
Casing Type: 



I                      CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 

I 
Phone: 315/365-2891 

Project: Groundwater Observation Well Installation 
Cortland County L@ndfill Proiect No.: C275 
Town of Solon, Cortland County, NY Boring NO,:    D-3 

Client: Cortland County Surlace Etev,: 
Date Started: 9/25/84 Groundwater Depth-Casing In: 
Date Completed: 10/11/84 Below Ground Surf.-Casing Out: 
Driller: T. Crowell, M. Skardinski 
Inspector: Sheet 2. of 2 

Core drilled with NX series "M" 
double tube core barrel and diamond 
bit from I00.0’ to 120.0’. 

Reamed core hole with 3 7/8" diameter 
tricone roller bit. 

Installed 2" diameter PVC monitor well 

I- 
- .... 

I- 
I- 
I-- 

N = No. o! btows to drive.__spoon     w/__~b, weight each biow. 
Casing Type: 



I CATOH Environmental Companies, Inc. 
One Industrial Place, Savannah, New York 13146 

I                           Phone: 315/365-2891 

I 
Project: Groundwater Observation Well Installation 

Cortland County Landfill Proiect No.: C275 
Town of Solon, Cortland County, NY Boring No.: D-4 

i 
Client: Cortland County Surface Elev.: 
Date Started: 9/27/84 Groundwater Depth-Casing In: 
Date Completed: 10/12/84 Below Ground 8uM,.Casing Out: 
Driller:           5. Crowell, A. Utter 

I Sheet 1 of 2 Inspector: 

I DEPTH No. /18" N 

Drilled 6" diameter mud rotary to 
140~;5’ (approximately 5’ into 

I competent bedrock). 

No soils samples obtained at owner’s 

I request. 

Installed 4" diameter steel casing 

-I __ with float shoe to 140.5’ 

¯ 
Installed cement/bentonite grout in 
the 4" casing x borehole wall annulus 

I from 14Q 5’ to surface. ground 

I I Drilled float shoe and advanced -- 140-- RUN NO. 1 
borehole to 141.0’.with 3 7/8" 

141.0-151.0’ diameter tricone roller bit. 
RECOVERED 9. 2’ 

I -- 145-- __. Gray shale with interbedded limestone. 

, 
_- lSO_/ ~u~ ~o. 2 I 151.0-161.0’ 

RECOVEP~ED Ig 2’ 
Gray shale with interbedded limestone. 

Boringterminated at 161.0’ 

N = NO. of blows to drive__.spoon wl lb. weighl each blow. 

I Casing Type: 



I                     CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 
I                           Phone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortland County Landfill Proiect NO.: C275 
Town of Solon, Cortland County, NY Boring No.: D-4 

I Client; Cortland County Surface Elev.: 
Date Started: 9/27/84 Groundwater Depth-Casing In: 
Date Completed: 10/12/84                          Below Ground Surf..Casing Out: 

I 
Driller: T. Corwell, A. Utter 
Inspector: Sheet 2 of 2 

BLOWS ON SAMPLER 

I DEPTH SAMPLEDEPTH SAMPLE 0’~/NO. ,/ 6" ~      /18"12~ ~       N 

MATERIAL DESCRIPTION 

Core drilled with NX series "M" 

I -- .. double tube core barrel and diamond 
-- bit from 141,0’ to 161.0’ 

I Reamed core hole with 3 7/8" diameter 
-- tricone roller bit. 

I 
- - Installed 2" diameter PVC monitor well 

I- 
I: 

I- 
I: 

I- 
I 

I N = No. of blows to drive spoon wl__lb, weight each blow. 
Casing Type: 



CATOH Environmental Companies, Inc. 
One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

Project: Groundwater Observation Well Installation 
Cortland County Landfill Project NO.: C275 

Town of Solon, Cortland County, NY Boring No.’:    D-5 
Client: Cortland Surface Elev.: County 
Dale Started: Groundwater Depth-Casing In: 
Dale Completed: 9/16/84 Below Ground Surf.-Casing Out: 
Driller: T. Crowell, M. Skardinski 
Inspector: Sheet    1 of 2 

BLOWS ON SAMPLER 

DEPTH 
SAMPLEDEPTH SA.m.£NO. / 0’~’/6’’ 6’~/2" I      /18"12/ ~ N     MATERIAL DESCRIPTION 

_ Drilled 6" diameter mud rotary to 
_ 146.0’ (approximately 5’ into 
_ competent bedrock) 

No soils samples obtained at owner’s 
_ request. 

_ Installed 4" diameter°steel casing 
with f.l~at shoe to 146.0’ 

_ Installed cement/bentonite grout in 
_ the 4" casing x borehole wall annulus 
_ from 146’ to ground surface. 

-- 145 Drilled float shoe and advanced 
_ borehole to -146.5’ with 3 7/8" 
_ RUN NO. 1 diameter tricone roller bit. 

146.5-156.5’ 

-- RECOVERED 9. ~. ’ 

-- 150 ~--- Gray shale with interbedded limestone. 

R[IN NO. ~ 

RECOVERED 9.~ ’ 

Gray shale with interbedded limestone. 

Boring terminated at 166.5’ 

N = No. of blows to drive spoon w/__lb, weighl each blow. 
Casing Type: "" 



CATOH Environmental Companies, Inc. 
One Industrial Place, Savannah. New York 13146 
Phone: 315/365-2891 

Project:           Groundwater O~ser’vation Well Installation                           C275 
Cortland County Landfill Project NO.: 

D-5 
Town of Solon, Cortland C~unty, NY Boring NO.: 

Client: Cortland County Surface Elev.: 
Date Started: Groundwater Depth-Casing In: 
Date Completed: 9/16/84 Below Ground Surf.-Caslng Out: 
Driller: T. Crowell, M, Skardinski 
Inspector: Sheet 2 of    2 

BLOWS ON SAMPLER 

DEPTH 
SAMPLEDEPTH SAMI~LENo. /0’~//6’~/2"6"     /1B"12~ ~       N 

MATERIAL DESCRIPTION 

__ Core drilled with NX series "M" 
_ double tube core barrel and diamond 
_ bit frcm 146.5’ to 166.5’. 

Reamed core hole with 3 7/8" diameter 
tricone roller bit. 

Installed 2" diameter PVC monitor well 

I-- 

IN = No. of blows to drive     spoon     wl~lb, weight each blow. 
Casing Type: 



I                      CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 

I 
Phone: 315/365-2891 

I Groundwater Observation Well Installation Project: 

Cortland County Landfill Project No.: C275 

Town of Solon, Cortland County~ NY Boring No.:    D-6 

I Client: Cortland County Surface Elev.: 
Date Started: Groundwater Depth-Casing In: 
Date Completed: 9/5/84 Below Ground Surf..Casing Out: 

i 
Driller: T, Crowell, A. Utter 
Inspector: Sheet    1 of 2 

BLOWS ON SAMPLER 

I DEPTH 
SAMPLEDEPTH SAMPLE 0’~/NO. F 6" ~     /18"12~ ~      N 

MATERIAL DESCRIPTION 

_ Drilled 6" diameter mud rotary to 

I _ 66.0’ (approximately 5’ into 
_ competent bedrock) 

No soils samples obtained at owner’s 

I 
_ . request 

_ Installed 4" diameter steel casing to 

I . 

_ 66.0’ 

_ Installed cement/bentonite grout in th~ 
4" casing x borehole wall annulus from 

_ -66,0’ to ground surface. 

65                                                             Drilled to -69.0’ with 3 7/8" diameter 

I tricone roller bit. 

70 RUN NO. 1 ___ Gray shale with interbedded limestone. 
69.0-74.0’ 
R~COVERED 4 5 ’ 

i 75 
RUN NO. 2 Gray shale with interbedded limestone. 
74.0-82.0’ 
RECOVERED 7 7’ 

I -- a0 

RUN NO. 3 Gray shale with interbedded limestone. 

I ~ 82.0-89.0’ 
RECOVERED 6.5 ’ 

-- 85 

I 90 Boring terminated at 89.0’ 

N = No. of blows to drive__.spoon w!__lb, weight__ each blow. 

I Casing Type: 



I CATOH Environmental Companies, Inc. 
One Industrial Place. Savannah, New York 13146 

I                          Phone: 315/365-2891 

I Project: Groundwater Observation Well Inst~llation 
Cortland County Landfill Project No.:    C275 
Town of Solon, Cortland County, NY Boring No.:     D-6 

I Client: Cortland County Surface Elev.: 
Date Started: Groundwater Depth-Casing In: 
Date Completed: 9/5/84 Below Ground Surf,-Casing Out: 

I 
Driller: T. Crowell, A. Utter 
Inspector: Sheet    2 of 2 

BI,OWS ON SAMPLER 

I O~PTH ~MP~DEPTH SAMPLEI0’~’~6’~2"NO, F 6" F18"12~ ~       N 

MATERIAl-DESCRIPTION 

I -- Core drilled with NX series "M" 
-- double tube core barrel and diamond 
-- bit from 69.0 to 89.0’ 

I Reamed core hole with 3 7/8" diameter 
-- roller bit. 

I 
- - Installed 2" diameter PVC monitor wel3 

I- 
I-- 

I_ 

I N = No. of blows to drive     spoon     wl__lb, weight__ each blow. 
Casing Type: 



CATOH Environmental Companies, Inc. 
One Indu~trlal Place, Savannah, New York 13146 
Phone: 315/365-2891 

Project: Groundwater Observation Well Installation 
Cort]~and County Landfill Pr0~ect NO.: C275 
Town of Solon, Cortland County, NY 8oring NO.: B-I 

Client: Cortland CoUnty Su~fac~ 
Date Started: Groundwater Depth.Casing ~n: 

Date Compleled: 
8/27/84 Below Ground SurbCaslng Out 

Driller: M Skardinski 
Inspector: Sheel of 

STICK UP 

0.0’ EXISTING GROUND. SURFACE 

-i.0’ GROU~ SEA~ %20 SURFACE 

2’~ DIA. PVC RISER 

I 
NATIVE SOIL BACK-FILL 

-5.5 ’ OF BENTONITE PELLET ¯SEAL 

-7.9’ TOP OF SAND PACK 
-8"0~ i i 

2" DIA.,:’20 SLOT, FLUSHJOINT 

/./// SAND PACK AROUND SCREEN 

-i0.0’ BOTTOM OF HOLE 



l 
CATOH Environmental Companies,’lnc. 

I One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

Iproiecl: Groundwater Observation Wel! Installation 
Cortland ~ounty Landfill Project NO.: C275 

I Town of. Solon, Cortland County, NY Boring No.: B-2 
Client: Cortland County Surface Elev.: 
Date Started: Groundwater Depth.Casing In: ¯ 

IOale Compleled: 
8128/84 Below Ground Surl..Caslng Out: 

Driller: H Skardinski 
Inspector: Sheel o! 

STICK UP." " 

I +2.54 

0.0’ EXISTING GROUND. SURFACE 

¯ " -1.0’ GROUT SEAL TO SURFACE 

o 

2’! DIA. PVC RISER 

0 

I 0 ~ 
NATIVE SOIL BACKFILL 

l 
0 o 

-5.5’ T~P OF BENTONITE PELLET.SEAL 

-7 ~ ~ TOP OF SAND PACK 

/,.~/, 
( 2" DIA.,"20 SLOT,    FLUSHJOINT 

1 "’~/~",,’ / 

~" ’,I 

THREADED PVC WELL SCP~EN 

’, .~/ ,~ 
SAND PACK AROUND SCP.EEN 

-i0.0’ ~’ / " BOTTOM OF HOLE 

l 



! 
CATOH Environmental Companies, Inc. 
One Industrial Place, Savannah, New York,13146 
Phone: 315/365-2891 

Project: Groundwater Observation Well Installation 

I Cortland County Landfill Project NO.: C275 
Town of Solon, Cortland County, NY Borin9 NO.: B-3 

Client: Cortland CoUnty Surface Elev.: 

~ 
ate Started: Groundw.aler Depth.Casing In: 
ale Compleled: 8/27/84 Below (~round SurL.Caslng Out: 

Driller: s Skardinski 

~ nspeclor: , Sheet of 

STICK UP 

¯ I 
0.0’ EXISTING GROUND. SURFACE 

-i.0’ GROUT TO SURFACE 

! 
2’! DIA. PVC RISER 

NATIVE SOIL BACKFILL 

-5.8’ T~P OF BENTONITE PELLET.SEAL 

-7.9’ TOP OF SAND PACK 
-8.0" 

2" DIA.,:’20 SLOT, FLUSHJOINT 

/~ SAND PACK ARO~D SC~EN 

21020; ~M OF HO~ 



! CATOH Environmental~Companies, Inc. 

I 
One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortl’and County Landfill Pr01ect NO.: C275 

I Town of. Solon, Cortland County, NY BOriDg NO.: P,E-5 

ClieRt: Cortland County Surface Elev.: 
Date Starled: Gfoundwaler Deplh-Caslng In: 

i OaleComple~ed: 
87 D/84 BelOW Ground Surl..Caslng Out: 

Driller: H Skardinski 

Inspector: Sheet of 

! 

0.0 ’ EXISTING GROUND. SURFACE 

I 
-2.0’ "GROUT TO SURFACE 

! 
2’! DIA. PVC RISER 

I ’ NATIVE SOIL BACKFILL 

-12.5’ TOP OF BENTONITE PELLET SEAL 

-14.5’ 

-15.0’ . ~ TOP OF S~lqO PACK 

- 2" DIA., 20 SLOT, FLUSHJOINT 
THREADED PVC WELL SCREEN 

SAND PACK AROUND SCREEN 



I 
CATOH Environmental Companios, Inc. 

I One Industrial Savannah, New York 13146 Place, 
Phone: 315/365-2891 

Iroj’ecl: Groundwater Observation Well Installation 
Cortland County Landfill Prolect No.: c275 

l Town of solon, Cortland County, NY 80ring NO.: RE-6 
lient: Cortlan~ County Surlace Elev.: 

Dale Started: Groundwaler Depth-Casing In: 

~ale Compleled: 
8/30/84 8elow Ground Surf..Caslng Out 

tiller: M Skardinski 
InSpeCtor: Sheel of 

! 
LOCKABLE PROTECTIVE CASING 

0.0’ EXISTING GROUND.SURFACE 

-2.0’ "GROUT TO SURFACE 

! 
2’! DIA. PVC RISER 

’ NATIVE SOIL BACKFILL 

-5.5’ T~P OF BENTONITE PELLET.SEAL 

-8.0’         -.      q-~        TOP OF SAND PACK 

2" DIA., "20 SLOT, FLUSHJOINT 
THREADED PVC WELL SCP~EEN 

//j SAND PACK AROUND SCREEN 

-18.0’ /// BOT~M OF HOLE 

I 



CATOH Environmental Companies, Inc. 

I One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

I P~oject: Groundwater Observation Well Installation 
Cortl’and County Landfill Pr0Jecl NO.: C275 

I Town of Solon, Cortland County, NY Boring NO.: RE-7 
Client: Cortland CoUnty SuffaC6 £1ew.: 
Oate Sta~ed: Groundwater Oepth.Casing In: 

0ale Compleled: 8/29/84 Below Ground Surf..Caslng Out: 
Driller: t~ Skardinski 
Inspeclor: Sheet ol 

I 
LOCKABLE PROTECTIVE CASING 

/ 
I                           +3.~’         ~ 

0.0’ EXISTING GROUND. SURFACE 

I -2,0 ~" GROUT TO SURFACE 

2’~ DIA. PVC RISER 

I 
I " NATIVE SOIL BACKFILL 

I -11.5’ T~P OF BENTONITE PELLET .SEAL 

-14.0’ TOP OF SAND PACK 

I 
-15.6’ .- 

2" DIA., "20 SLOT, FLUSHJOINT 
THREADED PVC WELL SCREEN 



CATOH Environmental Companies, Inc. 
One Indu~tr.i@ Place, Savannah, New York 13146 
Phone: 315/365-2891 

Project Groundwater Observat£on Well Installation 
Cort£and County Landfill Project NO.: C275 
Town of SoloD, Cortland County, NY 8oring No.: RE-8 

Cllent: Cortland County Surface Elev.: 
Date Started: Groundwaler Depth.Casing In: 

Date Coml~leled: 
8/28/e,~ Below Ground Out: Surf..Caslng 

Driller: N Skardinski 

Insbector: Sheet o! 

LOCKABLE PROTECTIVE CASING 

0.0’                                       EXISTING GROUND.SURFACE 

I -2.0’ GROUT TO SURFACE 

2’: DIAo PVC RISER 

NATIVE SOIL BACKFILL 

-i0.0’ T~P OF BENTONITE PELLET .SEAL 

-12.3’ . TOP OF SAND PACK 

I -15.0’ F , 2" DIA.,"20 SLOT, FLUSHJOINT 
THREADED PVC %TELL SCP.EEN 

I I / SAND PACK AROUND SCREEN 

-25.0’ / // BCYI~I~3M OF HOLE 



CATCH Environmental Companios, Inc.                , 
One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

I PIoject:           Groundwater Observa.tion Well Installation 

Cortlind County Landfill Pr0~ec| NO.: C275 
Town of Splon,. Cortland County, NY Boring NO.: D-I 

Client: Cortland Couhty Surface Elev.: 
Dale Starled: Groundwaler Depth-Casing In: 

I Dale Completed: 9/14/84 
Below Ground Surf.oCaslng Out: 

Driller: T. Crowell, M. Skardinski 

i 
Inspector:                                                                   Sheel        of 

+2.89’                                          LOCKABLE PROTECTIVE CASING 

0.0’ EXISTING GROUND SURFACE 

CEMENT/BENTONITE GROUT 

4" DIA. STEEL CASING 

CEMENT/BENTONITE GROUT 

BENTONITE PELLET SEAL 

FLOAT SHOE 

-157.0’ TOP OF SAND PACK 
-157.5’ 

~ 
3 7/8" DIAMETER HOLE 

SAND PACK AROUND 

2" DIA. X 20’ LONG PVC, 20 SLO~ 
FLUSHJO£~¢~ THREADED ~ELL SCREEt 

-177.’5’ ~ 
BOTTOM OF HOLE 



I 

CATOH Environmental Companies, Inc. 
One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 ’ ; 

Tdwn of S.olon,. Cortland County, NY Boring NO.: D-2 
Cliet~i: Cortland Couhty Sur|ace Elev.: ’ 

1 Dale Started: 

9/14/84 Groundwater Depth-Casing In: 
: Date Completed; 10/11/84 Below Ground Surh.Caslng Oul: 

Drillei: T. Crowell, A.. Utter 
,,. Inspeclor: Sheet 1" of 1 

.| 
+2,90 ’" LOCKABLE PROTECTIVE CASING 

’0.0’~ EXISTING GROUND SURFACE 

" ’." ’ . CEMENT/BENTONITE GROUT 

’~’ 4" DIA. STEEL CASING 

CEMENT/BENTONITE GROUT 

i’:mm 

BENTONITE. PELLET SEAL 
-i14.5’ / " 

FLOAT SHOE 

PAcK 
WEL~’ SCREEN ,..’: ’ " 

2" ’DIA. X. 20’. LONG ’PVC, 20 SLOT 
FLUSHJOZNT~..TH.,R,F.-J~D.. ED: WELL SCREEN 

.:. -138.0’. I BOTTOM.OF HOLE’:’.’. 



i;:- CATOH Environmental Companies, Inc. 
.~ One Industrial P~ace~Savannah, New York 13146 " " 

: Phone: 315/365-2891 " ’ 

P¢ojecl: Groundwater Observation’Well Installation : 
, Cortl~nd County Landfill ¯ . Pro~ect No.: C275 

I T6wn of Cortland County, NY Boring No.: S91on,. D-.3 
Clieni’ ¯ Cortland Couhty Surface Elev.: 
Dale Started: 9/25/84 Groundwater Depth-Casing In: 

,’BDale Completed: lo/zl/s4 Below Ground Surf..Caslng Out: 
..~D~ille~: " T. Crowell, M. Skardinskl 

::.. Inspeclor: Sheet 1 of ~ 

~’" +2,70" LOCKABLE PROTECTIVE CASING 

- " 0.0’ EXISTING GROUND SURFACE 

CEMENT/BE~.VrONI TE GROUT 

4- DIA. STEEL CASING 

I CEMENT/BENTONITE GROUT 

I BENTONITE. PELLET SEAL 

, -96.0’ / 

¯ -99.0’ TOP OF SAND PACK 
.... -i00.0’ 

3 7/8" DIAMETER HOLE 

SAND PACK AROUND 
¯ WELL SCREEN 

~’Img., 
/                                                                                                                                  ~ 

"’ 2" DIA. X. 20’    LONG PVC,    20 SLOT 
~.~ .. /. FLUSHJOINTTTHREADED~ WELL SCREEN 

-120.0:’. BOTTOM.OF HOLE" i?. 



I CATOH Environmental Companies, Inc. 

One Industrial Place, Savannah, New York 13146 
I Phone: 315/365-2891, 

gProject: Groundwater Observation Well Installation 
Cortl~nd County Landfill¯ . Project No.: C275 

~ T6wn of Sglon,. Cortland County, NY Boring NO.: D-4 
lieni: Cortland Couhty Surface Elev.: 

Dale Started: 9/27/84 Groundwater Depth.Casing In: 

~)ale Completed: i0/12/84 Below Ground SurL.Caslng Out: 
~Drillei: T. Crowell, A. Utter 

I~specto~: Sheet 1 of 1 

.! 
+2..85’ , LOCKABLE PNOT~-CTIVE CASING 

I 

0.0’ EXISTING GROUND SURFACE 

CEMENT/BENTONITE GROUT 

61 

4" DIA. STEEL CASING 

¯ | , 

CEMENT/BENTONITE GROUT 

|                                                        ’ 

,I 
-137.5’ / 

/ FLOAT SHOE 

ii~l~. 

... -140.5’ TOP OF SAND PACK 
’ -141.0’ . . 

I 3 7/8" DIAMETER HOLE 

I SAND PACK AROUND 
WELL SCREEN 

I 2" DIA. x. 20’ LONG PVC, 20 SLOT 
FLUSHJOINT ~HREADED. ~ELL SCREEN 

¯ -- -161.0’. BOTTOM OF HOLE 



CA’FOH Envirenmental Companies, Inc. 
One Industrial Place, Savannah, New York 13146 
Phone: 315/365-2891 

I Project: Groundwater Observation Well Installation 
Cortlind County Landfill Project NO.: C275 
Town of Solon . Cortland Coun.ty, NY Boring No.: D-5 

Client: Cortland Couhty Surface Elev.: 
Date Started: Groundwaler Depth.Casing In: 

i Dale Completed: 9/16/84 
Below Ground Surl..Caslng Out: 

Driller: T. Crowell, M. Skardinski 
Inspeclor: Sheet of 

+3.30’ LOCK.ABLE I:’ROTECTIVE CA,SING 

" 0.0’ EXISTING GROUND SURFACE 

CEMENT/BENTONITE GROUT 

,, 4" DIA. STEEL CASING 

CEMENT/BENTONITE GROUT 

BENTONITE PELLET SEAL 

-142.0’ 
. FLOAT SHOE 

-146.0’ .......... TOP OF SAND PACK 

3 7/8" DIAMETER HOLE 

SAND PACK AROUND 

WELL SCREEN 

2" DIA. x 20’ LONG PVC, 20 SLO~ 
FLUSHJO£NT THREADED. ~ELL SCREE~ 

-166.5’. BOTTOM OF HOLE 



CATOH Envir.onmeni;alCompanies, Inc. 
One Industrial PEace, Savannah, New York 13146 
Phone: 315/365-2891 

FIject: Groundwater Observation Wel! Installation 
Cortlind County Landfill Pr0jecl NO.: C275 

~a~en~ 
Town of Solon . Cortland Coun.ty, NY Boring NO.." 
Cortland Couhty Surlace Elev.: 

tarred: Groundwater Depth.Casing In: 

~le Completed: 915184 Below Ground 8urf..Caslng Out: 
~ller: T. Crowell, M. Skardinski 
Inspector: Sheel 0! 

i 
+3.05’ LOCKABLE PROTECTIVE CASING 

I 
O. ’ 

’                             
,If~’ EXISTING GROUND SURFACE 

~ CEMENT/BENTONITE GROUT 

I 

~i 
i 

4"    DIA.    STEEL CASING 

CEMENT/BENTONITE GROUT 

I BENTONITE PELLET SEAL 

-65 o0 

I -66.0’ BOTT(~ OF 4~ DIA, CASING 
-67.0’ TOP OF SAND PACK 

-69"I’ 3 7/8" DIAMETER HOLE 

SAND PACK AROUND 
WELL SCREEN 

I 2" DIA. x 20’ LONG PVC, 20 SLOT 
FLUSHJO£NT THRF~ED. 9/ELL SCREEN 

I -89.0.’ BOTTOM OF HOLE 





I 
SU~SUR’FACE I~VESTIGATIONS 

Ell Tcs~ Borin~ -, 

TESTING AND INSPE~ON 

~ 
)RILLING Concrete - Soils - Asphah - S~eel 

~endc~ ~;.Piles - Non-DeslrucHve 
45 Steel Slr~t ¯ R~h~. ~ Y. 14606 

PROJECT ~O. 2165                P~GE    I OF 2    BOm~C ~O. 12SOl-DO-~’ 
P~oJ~cv Coztl~nd County S~P+ Corblaud Countyp New York 

~ CL~    Dunn Oeoscience Corpcration, Latham, New.York 
ELEVATION INSPECTOR WEATHER 

~PTHi BLOWSON S~PLER J . DEPTH 
BELOW’ " ~ o SOIL AND ROCK CLASSIFICATION 

~ Topsoil 

fine sand, t~ace of cla~ 

Cobbles noted 
~ Encountered I0’0" w~ter 

7 i0 13 23 2 I0’05’-II’6~ Soft layer. 9’O".to i0’0" 

~ 37 ~ ~6 ~n ~ 15’0".-16’6.~ .Appea~s water Is moving t~ough 
~avel l~yers -.s~ple 

Cobbles noted 

Cobbles noted 

I                                                   Trace of weathered and decomposed 

!29 ,38 ~0     78 5    25’0"-26’I "    shale                               2616’ 

Boring terminated at 26’6" 

NOT~S: N = HO. OF BLOWS TO DRIVE 
2" SPOON 12" WITH ~0 LB. wT..q0" Ex. sl 

C = NO. OF BLOWS TO DRIVE " CAS NO WITH ’ ,LB. WT. EA. BL 

|                                                          .. 



. SUI~SURFACE INVES’I’IC;ATION$ 
T~I BoHng~ ~ L=nd - o~’r-Sho~ 

TE.ST~NG AND INSPECTION 

BILLING Concrete - Soils - Asph~l! - SIe.=I 
Chemical - Pil.~s - Non-Desllu¢live 

OMPANY, INC. om~-e: ~l(~ss-o~:n 

¯ " PROaECT NO.    2165 PAGE 2, OF 2 BOR,NGNO. 12S01-DO-; 
PROJECT Cortland Coun~cy SLF, Co~bl~nd Cou~by~ New Yor~ 
CLIENT Dunn Oeoscience Landfill, Latham, New York 

. D~TE STARTED 11/14/79 COMPLETED I1/14/79 TECHNICIAN D. Sweetlng 
GROUND WATER -- CASING IN -- ~T C0HPLETI0~ / TIME 

DEPTH SLOWS ON SAMPLER 
~ ~ 

DEPTH 5OIL A~D ROCK CLASSIFICATION 
BELOW ...... 

~otes: Advanced test’ bowleg w~th 

cha~es may alter the 
observed water levels 

Observation well placed 

5 feetIong 
¯ . Top cap 

Vented cap adapter 
¯ ~               Stand pipe above groun4 

Bentonite seal 0’0"-~’ 
¯ Sand backfill    2’ 0"-l~ 
2" I.D. screen 18’0"-2] 

~ .. .. Bottom cap plug 
: Sand cushion    25 ’ 0"-2~ 

N= N0. OF BLOWS TO DRIVE SPOON 1 r, WITH 140 LB. WT. 

NOTES: C =NO. OF BLOWS TO DRIVE ,’ CASING_ WITH LB. WT. .EA-. 



~TIP 
" ¯ " 

ATION 
23’0" 

SILICA SA~TD ¯ 

TALLED. ~ENGTH 
--’0" ÷ 4’0" stick-up 

LL L~VELS 

EF OF~E ~[STALLATION . " 
15’ ~" . ’: 

~ S~ ’" ." 

25 ’ O’ CUSHION 



THOMSEN ASSOCIATES c0.,0~.,.0 0.0..c..,~.~..0,..... 0 0,oL00,.,’J 
~-. 

I ~ i-i~.-~ ..... o~l~ ~/9/$4 ........ ¢~[¢~g~ ................. ~ ..... .......... s~Nu~[~ .......... ~ .......... 

TEST PIT LOG 

TEST PIT 

Dark Brown IOP~(.~ 

1.5’ 

G]:ay- Brown SZLT 

I 

Tcst Pit Termin:,tcd @ 4.0’ 

I PROJECT NA!iE: NOTES: Sa~nple taken from 3.5’ Cot t l,~:.d Co. Larldfill 

tO ~.0’ 
LOCATION,. Soicn,:..., Y. 

Moisture Content = 11.$% 
I LOGGED BY’: IIE-L 



I 
THOMSEN ASSOCIATES 

S~’SJEC~ Cortland County L;;ndfill                                        GTA-84-50 
................................................................................ P~OJECT NUUBE~ .................... 

DATE 71"~,:~’~ H                                                             . C ECKED BY ................. DATE ............... SHEET NUMBER ..... OF ...... 

I 
TEST PIT L~ 

TEST PIT TP.-84-2 

o                                  o 
Dazk Brcv:n TOPSOIL 

G ~.’~ v-- D ~ o’,.’h SILT 

I 
~¢ ".. ~ Fit ...... .... ]er..,..n~te~ @ 3. 

I 

I          /o                                  J 

I 

I 
I 

Lanc~... . PROJECT NA~IE:COrciand Co.     " "’~’~ NOTES:              Sampi% taken from 3 0’ 
to 3.5’ 

LOCATION:      ~o.o4,~,. , 

I .... 
Moishure Conten! = 12.3% 

LOGGED By: MR-L 

I 



PROJECT NUMBER ............. 

TEST P:T LOG 

TP-~4-3 TEST PIT 

o 
~ark Brow~, ~OPSO’rL 

Gray Brown SILT 

-I 
Test Pit Terminated @ 4.0’ 

PROJECT NA~:COrtl[’.nd’ Co. Landfill NOTES: Sample taken from 3.5’ 
to 4.0’ 

i 
LOCATIONI $olon,~.Y. 

Moisture Conte~t - 12.4% 
LOGGED BY’: ~R-L 



THOMSEN ASSOCIATES 

t 
I su~CT....C..~.r.~,~...C.~.g2...~.a..n.g.~.~,~,), ..................................... 

DATE ...7./~,~@.~.CHECKEDBY ................. DATE ....,~ ........... SHEET NUMBER .......... OF .......... 

I TEST PIT LOG 

TEST PIT TP-84-5 

i 

Dark Brown TOPSOIL 

Gray-Brown SILT , 

! 
I Test Pit Terminated @ 3.5’ 

/o                                        /0 

I      _ 

I PROJECT NAME:Cortland Co. Landfill    NOTES: Sample taken from 3.0’ 

t~ 3.5~ 

I 
LOCATION: Solon, New York Moisture Content = 11.8% 
LOGGED BY: MR-L 

! 



SAMPLE INFORMATION’. Hole No. : TP-84-1 _~..~ F’MPIRE SOILS INVESTIGATIONS, INC. 

MECHANICAL ANALYSIS 

CORTLAND COUNTY LANDFILL 

TOW~ o~.~ SOr~ON, N].:w YOR~:. 

A,= aA=Z=, ON T.Z UN=r={O =O~L CLAa=~ncAr=ON aYaTZW, re-"Y: I¢~’O. IoAT{: 9/I]4 ~     rnoa. ,O.(:TA_H4_ 50 



SAMPLE INFORMATION:                                                          ~ EMPIRE SOILS INVESTIGATIONS, INC. 

Hole No. TP-84-2~                                                                MECHANICAL ANALYSIS 

CORTLAND COUNTY LANDFILL 
TOWt~ OF SOLON, NI’:W yOF~K 



GRAIN SIZE DISTRIBUTION CURVE 

¯ U.S. STB, SIEVES 

i~!~ 

IIYDROMF.TF_R ANALYSIS 

I lt 

i..ii                                   ~- 
I-1I 

i 

I 
I PARTICLE DIAMETER~ D 

C~S~ 
EGRA~L FINEGRAVEL I~R8E ~ND MEDIUM SAND FINE SAND SILT OR CLAY 

SAMPLE INFORMATION: Ho].e No. : TP-84-3 ~ EMPIRE SOILS INVESTIGATIONS, INC, 

MECHANICAL ANALYSIS 

CORTLAND COUNTY LANDFILL 
79WI~ OF SOLON,    NEW YORK 



GRAIN SIZE DISTRIBUTION CURVE 

U.S. STD. SIEVES- :~ tlYDROMETER ANALYSIS 

I- 
--I- 

I: 

I 
PARTICLE DIAMETER,O 

~ GRAVEL COARSE SAND - FINE SAND SILT CLAY 

~tFIED~L ~ARSE GRAIL ~ FINEGRAVEL ~R8E ~ND MEDIUM SAND FINE SAND SILT OR CLAY 

~ 
EMPIRE SOILS INVESTIGATIONS, INC. S~,MPLE INFORMATION: Hole NO. : TP-84-4 

MECHANICAL ANALYSIS 

CORTLAND COUNTY LANDFILL 
TOWN OF SOLON, NEW YORK 



EMPIRE SOILS INVESTIGATIONS, INC. SAMPLE INFORMATION; Hole NO,:T TP-84-5 

MECHANICAL ANALYSIS 

CORTLAND COUNTY    LANDPIIoL 

TOWN Ol’~ SOLON, NEW YORI’. 



I 
ITANDARD PROCTOR TEST MODIFIED PROCTOR TEST 

TLr~T METHOD (AA~HO T Ig-70, (AASHOT 180--70, 
ASTI4 D S~8o70) ASTId D 1557-70) 

MOISTURE-DEHSITY RELATION 

, 

~ SIZE ~HT 

I PER CUBIC 

CO~.T ~. 

7    8’     9    I0-    ii    12 13    14    15    16 17 

WA~R ~TE~T, 

S~M~[ INF~MATI~: TP-84-1 
~RE ~ILS I~E~I~TIO~, 

P~R ~PACTION TEST 

CORTLAND COUNTY LANDFILL 
M[TMODOFT[~T: ASTM D698-70, Method C TOWN OF SOLON, NEW YORK 

using stone substitution 

¢*(’0, OAt’E; 9/84 P~.~X3TA-S4-5¢ 



ST~RD PROCTOR TE~;T MODIFIED PROCTOR TEST 
TEST METHOD (AKSHO.T 1g-70, (AASHOT leO-70, 

ASTM O 698-70) ASTId D 1557-70) 

~ISTUR~- DENSITY RELATION 

, 
~EI ) I] CIRCE 

130                  j                I          k 

MAXIMUM 

I PER CUBIC F~T, 
~TIMUM WATER 

5     6 7 8 9 i0    ii     12 13     14 15 

S ~, M Pt.E INFORMATION;      TP-84-2 

METHODOFTE~"; AST(.I D 698-70, Method C 
using stone substitution 



SAMPt.E INFO~Id&TION: TP-84-3 
~ EMRRE SOILS INVESTIGATIONS, 

PROCTOR COMPACTION TEST 

I~£-r’HODO.FTEST; ASTM D 698-70, Methed C CORTLAND COUNTY LANDFILL 
us=,nq stone substitution TOWN OF SOLON, NEW YORK 



SAMP~.E INrO~U~TION: TP-84-4 
~ EMmRE SOILS IHVESTIGATIO~$, INC... 

PROCTOR COMPACTION TEST 

M ETHOD OF TEST: ASTH D 698-70, Method C CORTLAND COUNTY LANDFILL 
using stone substituion TOWN OF SOLON, NEW YORK 

0~. mY: I CK’O. I DAT[9/84 I ,R0~.~d3TA-S4-SC 



II 
STM~/O~RD PROCTOR TEST | UODIFIED PRO<:;TOR TEST 

TE’~T METHOD (AASHOT 99-70, 
I 

(AASHOT I~O-~, 
~ST~ D �~0-70) AST~ D 1557-70) 

~I~TURE- DENSITY RELATION 

SAI~IPI.~: INFORMATION: TP-84-5 
~..--EMPIRE SOILS INvESTIGATiOnS, INC~ 

PROCTOR COMPACTION TEST 

METMOD OF TEST: ASTM D 698-70, Method C CORTIJ%ND COUNTY LANDFILL 
using stone substitution TOWN OF SOLCN, NEW YORK 



TIME- t (sec) 

0 

~ i0 

0 

!o~7 io 
B: PERMEABILITY 

0 25 50 75 i00 

HYD~UtlC G~ADI£NT-ah/t (cm/cm) 

TEST D~TA: SAMPLE IDENTIFICATION: 

TYPE OF PERME~METER Cons~an~ Head, ~Eiaxial Tes~ 9i~ No. 

SPECIMEN DIAMETER (¢m~ ]O.O8 VISUAL DESCRIPTION: ~T~wn 

~X~MUM ORY OENS~TYI~ST~ 0 698 )(pal) 127.0 ~EMPIRE SOILS INVE~IGATIONS~ INC. 
OPTIMUM MOISTURE CONTENT(% } 1].0 

CELL CONFINING PRESSURE (p,i) 95.0 95.0 ~PERMEABILITY TEST REPORT 
TEST PRESSURE (psi} 85.0 90.0 ¯ 

~CK PRESSURE (psi} 80.0 80.O 
CORtlAND COUNTY 

5.0 ~O~ DE SO~N, NE~ YOR~ 

2. ~3xlO 0 
2.4~ PERME~BILIT Y (cm/se~)                                        DATE ~ugust,1984    [ PROJ. NO.~TA-£~- 50 



TIME- t (sec) 

6 ~5,000 50,000 75,000 

~ ~’~" -- - , ’", "’"-~==---~ ....... ~ =--~’" -4 AV/t RELAI IONSHI, 

I --- .... AV/t=l. 66x10 4cm3/sec = 

=~. ....~ ........... == ......... ~ ........... I ........................... 

O ~V/t=3.32x10-4cm3/sec 

!; ’~’ 

@ ~h = I0.0 ~si_ :~:==:::: 

, 

i0 
PERMEABILITY 

, I 

’,I’, 

~ .8 

.6 

O 25 50 75 IO0 

HYDRAULIC GRADIENT-~h/L (cm/¢m) 

~ TEST D~TA: S~PLE IDENTIFICATION: 
T~£ O~ P£RME~KTKR Constant Head, Triaxial Test Pit No. TP-84-2 
S~EC[MEN HEIGHT (cm} 11.05 
SECIMEN DIAMETER (era] 10.40 VISUAL DESCRIPTION" Brown SILT,SkiD 
~RY UNIT WEIGHT (pc{) i]8.7 & G~L, little clay 

~OISTUR£ CONTENT BEFORE TEST(% ) 15.O 
MOISTURE CONTENT AFTER TEST 1°/o) 12.6 

M~XlMUM DRY DENSI~Y(~STM D698 )(per} 129.4 EMPIRE ~ILS INVE~IGATI~. 
OPTIMUM MOISTURE ~0NTENT(~/~) 9.4 

I¢ LL 
  ESSURE 95.0 95.0 PERMEABILITY TEST REPORT 

TEST PaESSUR£ (p~i) 85.0 90.0 
~ACK PRESSURE (p~i) 80.0 80.0 CORT~D CO~TY ~FILL 
DIFFERENTIAL HE~D (p~i) 5.O i0.0 ~WN OF SO~N, NEW 

13x10-8 6.14xi0-8     D~TE~ugust,1984    ~PROJ. NO.: GTA-=4-50 6. (¢m/s~) 



101~                                                                                                                       I 
0 25 50 75 i00 

HYDRAULIC GRADIENT- .~h/L (cm/cm) 

TEST DATA:                                            SAMPLE IDENTIFICATION: 
TYPE OF PERMEAMETER Constant Head, Triaxial Test Pit No. TP-84-3 
SPECIMEN HEIGHT (cm) ii. 41 

SP£-CIMEN DIAM, ETER (cm) 10.27 VISUAL DESCRIPTION: Brown SELT, 
CRY UNIT WEIGHT (p¢l} 114.9 & GRAVEL, little clay 

MOISTURE CONTENT BEFORE TEST (%) 16.2 -- 

MOISTURE CONTENT AFTER TEST (%) 14.5 

MAXIMUM DRY DENSITY ( ASTM O 698 ) (pc{) 125.6~.~             EMPIRE SOILS INVESTIGATIONS~ INC. 

OPTIMUM MOISTURE CONTENT(%) 11.1 

CELL CONFINING PRESSURE ({)sl) 95.0 95.0 MEABILITY TEST REPORT 
TEST PRESSURE (~si) 85.0 90.0 

~ACK PRESSURE (~si) 80.0 80.0 CORTLAND COUNTY LANDFILL 

D~FFERENTIAL HEAD (psi) 5.0 10.0 TOWN OF SOLON, NEW YORK 

PERMEABILITY (cm/~e¢) ~ 2~ August, 1984 I PROJ. NO.: GT~-64-50 



TIME- t (sec) 

25,000 50,000 

75’O00dV/t RELATIONSHIP 

¯ 

,.,v/t=2.31×1o-4c 3/sec 

PERMEABILITY 

0 25 50 75 I00 
HYDRAULIC GRADIENT-,~h/L (cm/cm) 

TEST DATA: SAMPLE IDENTIFICATION: 

TYPE OF PERN~EAMETER Constant Head, Triaxia! Test Pit No. TP-84-4 
SPF.CIMEN HEIGHT (era) ii.29 

SPECIMEN DIAMETER (era} 10.34 VISUAL DESCRIPTION.Br°wn SILT, SA~,--D 

DRY UNIT W£1GHT (per) 101.9 & GRAVEL, little clay 

MOISTURE CONTENT BEFORE TEST (%) 21.9 

MOISTUREM.’XIMUM DRyCONTENTDENSITY(ASTMAFTER TESTD 698(% ) )(poll 114,618"7 ~EMPIRE SOILS INVESI:tGATIONSzINC. 

OPTIMUMcELL CONFININGMOISTUREpRESSuRECONTENT(~)sl)(%) 95.0 95.014"0 I~PERMEABILITY.TEST REPORT 
TEST PRESSURE (psi) 85.0 90.0 

~4CK PRESSURE (ps{) 80.0 80.0 CORTLAND COUNTY LANDFILL 

01FFER£NTIALpERME~BILITY (era/see)HEAD (psi) ~5.0 4.41xi0_810.0 

TOWN OF SOLON, NEW YORK 

DATE: August, 19U4 



,! 
T~ME- | (sec) 

I 0 ,000 

I 
~V/t=l.OlxlO_4cm3/sec 

~ @ ~h = 5.0 psi = 

~ 
iC�    ~V/t=2.13xlO~4~m3/sec 



I 
I 
I 
I 
I APP~NDI~ B 

I WATER QUALITY DATA - FRIEND LABORATORY 



Protection Agency for the : 
~ analysis of : 

eoCteriological examination 

446 BROAD STREET ¯ WAVERLY, N.Y. 14892-1445 WATER 
f Potable %"later 

Phone (607) 565-2893 STREAM POLLUTION 
tals by Atomic Absorption WASTEWATER 

Wet Chemistry SLUDGE 

llatile Organics SOIL 

~.sticides. Herbicides DAIRY PRODUCTS 

FOODS and MORE 

I Key For Report 

< = Less Than 
> = GreaterThan 

I F~ 
’--] Pt. Co. U. = Platinum Cobalt Units 

ant Mgr. Cortl.Dz’,d County Hig~.~y Dept. ppm = Parts per Million 

Company A’I"..~,]: ~r. ~9.1z.gh Pit:r’~an uglL = Micrograms perLiter 

P.O. BOx 5590 
mglL = Milligramsperliter 

l 
ame 

NTU = Nephelometric 
Cortland, [TZ 13045 Turbidity Umt 

dress L .__J NO = None Detected 
uMHOSlcm = Micromhosper 

~ a=cte Received : 11/27/84 

SAMPLE SOURCES Centimeter 

k up by: Pandy 
RE-8 RE-7 RE-6 RE-5 RE-4 DO-2 

I nalysis 
Performed: 

pH 7.8 12.0 9.2 7.8 7.8 7.8 
iO’D" 5 iR~mglL 2.5,0 8,F, 6.9 30-01 8.6 10.3 
mO.D. mglL 28.0 24.0 36.0 20-0! 28-0 40.0 
Total Hardness mglL 145.0 I 1R. C~ 13n_ 0 12.5.0 120.0 166.0 

~leldahl Nitrogen mglL 5.6 18.9 18.2 17.5 23.8 11.2 

~Cksossolved Solids mglL 
300.0 140.0 365.0 345.0 365.0 265.0 

r 2 6 3 2 2 2 
~on&~ctivity    uMHOS/cm     370.0 540.0 5400.0 420.0 450.0 ~ 380.0 
~hlorides m~/I 5.6 6.2 17.4 2.8 19.6 i. 1 
m~_.~,~Dnia Nitrogen: as N m~/L ND<0.1 ND<0.1 0.2(, ND<0.1 ND<0.1 !: ND<0.1 
Nitrate [~itr~e~ as N m~/L     0.2; 2.4( 11.8 0.32 0-25 1 0.2~’ 
~u!fate mg/I 9.0 43.0 59.0 41.0 28.01 i 24.0i 
~[exac hrcraium mg/I ND<0.0.= ND<0.0.= 0.2! ND<0.05 ND<0.05 I ND<0.05 
Deter~ent ~BAS      mg/£ ND<0.0] ND<0.0] ND<0.0] ND<0.01 ND<0.0~ ~-~< 0.01 
~henol s mg/I 0.i~ 0.i~ 0.i( 0.13 1 0.13 
~ikalinity as CaC03 mg/I 153.9 1036.9 69.3 159.8 162.2 ’. 173.9 i 
"~olor PtCoU >70 i0 i0 >70 >70 i I 5 

 pper 
ND<0.0.= ND<0.0.= ND<0.0.’ ND<0.0! ND<0.0  ND<0.05 

mg/L 2.41 0.7.~ 0.5; 2.1~ 1.07 2.61 
.-~nganese 0.5~5 0.2_=7 0.3( 6 0.7; ~ 0.57~6 I 0.497 
Zmcmg/L ND<0.025 0.02 ND<0.0; 5 ND<0.0:.5 ND<0.02,5 I ND<0.025 

senic mg I L 0.01 ~34 0.0( 5~. 0.0( 6! 0.0(35 0.0C 63 0. 0052 
18.4 240 22.3 18.8 31.4 t 21.1 

Cadmium mglL ND<0.0~. ND<0.0] ND<0.0] ND<0.0,1 ND<0.01 ~,]D<0.01 

~ romium mglL 
ND<0.0=: ND<0.0~ ND<0.0.~ ~]D<0.0! ND<0.0. 

~ 
lqD<0.05 

ad mglL ND<0. ii ND<0. i, ND<0.1( ND<0.1( ND<0.1[ ’ ND<0.19 
 D<0.0C0   D<0.0C04 ’., O<0.0q04 

Selenium ingle 2 ND<0.0C 2 ND<0.0( 2 ND<0.0( ~ 5D<0.0(:2~ ND<0.0Q2 i ’~er mg IL ND<0.0~ ND< 0.0.= ND<0.0~ ND<0.05 h.TD< 0.0~ 

ments: Page i of 6 
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~ 
Approved by the Environmental -/~,1,,,. Chemicat and Bacterial 

Protection Agency for the : analysis of : 

Io Cteriological examination 446 BROAD STREET ¯ WAVERLY, N.Y. 14892-1445 WATER 
f Potable Water 

Phone (607) 565-2893 STREAM POLLUTION 
Metals by Atomic Absorption WASTEWATER 

~ elt Chemist r’/ 
SLUDGE 

atile Organics SOIL 

sticides, Herbicides DAIRY PRODUCTS 

FOODS and MORE 

i Key For Report 

’< = Less Than 
> = GreaterThan 

I l-- "--’1 Pt. CO. U. = Platinum Cobalt Units 
antMgr, ppm = Parts per Million 

Company Cortland County Highway Dept. - Cont’d. uglL = Micrograms per Liter 
mglL = Milligrams per liter 

l 
ame 

NTU = Nephelometric 
Turbidity Unit 

dress L I NO = None Detected 
uMHOSIcm = Micromhosper 

~ a~cte Received: 11/27/84 

SAMPLE SOURCES Centimeter 

k up by:    Pandy 

I, nalysis 
D-1 D-2 D-3 D-4 D-5 D-6 

m Performed : 

2-H 11.5 8.0 7.9 7.7 7.61 8.6 
Io.o. 5 ~mglL 17.4 6.5 5.4 26.6 33.0 4.3 
IO.O. mglL 20. O 20.0 ~,(~. O 76.0 48.0 23.6 
Total Hardness rag/L 60.0 145.0 101.0 140.0 126.0 105.0 

~ieldahl Nitrogen mg/L 
ii. 2 i. 4 9.1 9.1 i. 4 17.5 

ssolved Solids mglL 335.0 165.0 265.0 275.0 410.0 240.0 
Odor 12 2 2 2 6 3 

.~;onductivity u[v~OS/c~ 720.0 250.0 290.0 400.0 600.0 240.0 
~hlorides mg/] 0.5 ND<0.5 ND<0.5 5.0 2.2 i ! 1.7 
~,nonia Nitroge~ as N mg 0.3~, ND<0.1 ND<0.1 ND<0.1 ND<0.1 , ND<0.1 
Nitrate Nitrogen: as N mg 0.6[ 0.5~ 0.i~. 0.2.’ 0.27, i 0.i~. 
mulfate             mg/] 26.0 I0.0 12.0 130.0 120.01 19.0~ 
~exac.hrcmi~ mS/] ND<0.0!, ND<0.0! ND<0.0£ ND<0. of ND<0.05 ND< 0.05 
Detergent tBAS mg/I ND<0.0: ND<0.0: ND<0.03 ND<0.03 ND<0.01 ND<0.01 
~henols mg/] 0.2": 0.Ii 0.1C 0.i( 0.13 l 0.10 

~kalinity as CaCO3 m~/] 
216.2i 124.6 130.4 166.9 169.21 47.0i 

lor PtCoU i0I, <5 <5 70 70 ! <5 
~opper m@/] ND<0.0f, ND<0.0! ND<0.0,= ND<0.0f ND<0.05 I ND<0.05 

nmglL 3.4(~ 0.i~ 0.2E 12.8 4.4~ 0.51 
ram, enganese m~/] 0.3( ,6 0.3, 0.3q 7 3.0Z 0.5~7 0. 268 
Z=nc mglL ND<0.0;:5 ND<0.01 ND<0.025 ND<0.0; 5 ND<0. 025 ND<0.025 
msenic mg/L 0. O( ’5: 0.0~ 0.03 0; 0.0( 7; 0.0d5~ 0. 0048 
~odium mq/] 77.1 21.3 23.4 14.6 53.8 ] 17.6 
Cadmium mglL ND<0.0." ND<0.0Z ND<0.01 ND<0.0] ND<0.01~ ND<0.01 
~romium mglL ND<0.0!, hTD<0.0! ND<0.0~: ND<0.0.~ ND<0.0~ I’~,~9< 0.05 

ladingIL ND<0.1(, ND<0. ii ND<0.1[ ND<0.1 ND<0.1q ND<0.1@ 
IT:ercury mg/L 

N~<0- 0( ’0’ ND<0.01 ND<0.0C 0( ND<0.0( 0Z ND<0.0q04 ND<0.0(~04 
S~elen,um mglL ~l~< 0- 0( ’2 biD< 0- Q( ND<0.0C 2 ND<0.0( 2 ND< 0.0q2 ND<0.0(~2 
~ l:ver mg/L 

ND<0.0~, ND<0.0! ND<0.0.= ~1~)<0.0.= ND<0.0~ ND<0.0~ 

ments: Page 2 of 6 
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Protection Agency for the: anaIysis 

l acterio]ogical examination 446 BROAD STREET I WAVERLY, N.Y. 14892-1445 WATER 
of Potable Water 

Phone (607) 565-2893 
STREAM POLLUTIO;4 

Metals by Atcmic Absorption WASTEWATER 

et Chemistry SLUDGE 

31atile Organics SOIL 

.=sticides, Herbicides DAIRY PRODUCTS 

FOODS and MORE 

I Key For Report 

< = Less Than 
>" = GreaterThan 

Illant Mgr. r~ 
-~ Pt. co. u. = Platinum Cobalt Units 

ppm = Parts per Million 
ug/L = Micrograms per Liter 

Company Cortland County Highway Dept. - Cont’d. mg/L = Milligrams per liter 

I 
Nane NTU = Nephelometric 

Turbidity Unit 
ddress 

L J ND = None Detected 
uMHOSIcm = Micromhosper 

Iate Received : 11/27/84                                      SA MPLE SOURCES              Centimeter 
Pick up by:    Pandy 

B-I B-2 B-3 I nalysis 
Performed : 

iN 
7.3 7.6 7.5 

.O.O. 5 ~mglL 20.0’ 14.0 16.0 
I~.O.D. mglL ND<3.0 ¯ 31.5 9.9 

Total Hardness mglL 143.0 120. Q 125.0 
IJeldahl Nitrogen mglL 12.6 10.5 4.9 
llissolved Solids mglL 300.0 275.0 230.0 
Odor 3 3 3 

~., 
nductivity u~OS/c~n 340.0 400.0 240.0 
orides mq/L 6.7 8.4 i. 1 

~,¥.~nia Nit_~Dqe/~ as N mq/L ND<0. l ND<0.1 ND<0.1 
~qitrate Nitrogen as N mq/L 0.48 0.8C 0.2~ 
~ul fate mq/L 55.0 85.0 142.5 
I!~exachromium mg/L E)<0.05 ND<0.0.= ND<0.0.= t { 
Deterqent MBAS I[~/L ND< 0.03 ND< 0.01 ND< 0.03 

~henol s mq/L 0. iC 0. IC 0. i( 
~ikalinity as CaCO3 mq/L 126.9 119.9 128.1 
color PtCoU 70 70 70 

m~JopDe-r mg/L ND<0.05 ND<0.0_~ ND<0.0.= 
on mglL 1.89 2.83 17.6 
~anganese 0.3].5 0.4.=4 3.3; 

Zinc mglL 0.07 0.0"~ 0.07 

I~ nic mg/L 0. OC ~ 0.0C 5(. 0.0( 

ium 22.5 45.7 13.3 , 
Cadmium mg/L ND<0.01 ND<0.0]. ND<0. O] 
ii~romium mg/L ~<0- 05 ND<0. OE ND<0.0 I 
Iead mg’L ND<0.1¢ ND<0.1C ND<0.1 
-~4ercury mg IL ND<0.0C ~4 h~<0.0C 0< ND<0. O[ 
Selenium mglL h.ID< ~). 0C 2 ND<O. 0(~ 2 ND<O. 00 i llver mglL ND<0.05 ND<0.0-= ND<0.05 

I~ 
C: Date 12/ii/84 pg Approved By; 

Manager 

omments: Page 3 of 6 
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Protection Agency for the : analysis of : 

M~teriological examination 

446 BROAD STREET ¯ WAVERLY. N.Y. 14892-1445 WATER 
f Potable Water 

Phone (607) 565-2893 
STREAM POLLUTION 

etals by Atomic Absorption WASTEWATER 

li~s 
t Chemistry SLUDGE 

atile Organics SOIL 

ticides. Herbicides DAIRY PRODUCTS 

FOODS and MORE 

I Key For Report 

< = Less Than 
> = GreaterThan 

I r~ 
-~ Pt. co. u. = Platinum Cobalt Units 

=nt Mgr. ppm = Parts per Million 

Company CortJ.ar~ COLL,nty Highway Dept. _ Cont~d. uglL = Micrograms per Liter 
mglL = Milligrams per liter 

l 
ame 

NTU = Nephelometric 

Turbidity Unit 
dress L / ND = None Detected 

uMHOS/cm = Micromhosper 

~ 
=te Received: 11/27/84 SAMPLE SOURCES Centimeter 

:k up by:    ~y 

l alysis 
RE-8 RE-7 RE-6 RE-5 RE-4 DO-2 

Performed : 

pH 

IO.D. 5 28mglL 

I~IO.D. mglL 

Total Hardness mglL 

I .=ldahl Nitrogen mglL 

~solved Solids mglL 

Suspended Solids mglL 

i 
ta~ Solids mglL 

latile Solids mglL 
I 

! 
l~henols ppb ND< 5.0 

uminum mg/L 0.8         i. 6     ND< 0.5        0.6     ND           0.5 
.~ralcium mg/L 116.0 42.0 21.0 45.0 48.0 
In mglL 

Ickel mglL 

Zinc mglL 

Isenic mg/L 

~.rium mglL 

l 

Cadmium mg/L 

~ 
romium mglL 

ad mglL 

~rcury mg IL 

S~elenium mglL 

lver mglL 

~ 
3’. Date 12/11/84 pg Approved By: 

Manager 

)mments: Page 4 of 6 

Irm 1043 



Protection Agency for the: anatysis of 

l acteriological examination 446 BROAD STREET ¯ WAVERLY. N.Y. 14892-1445 WATER 
of Potable Water 

Phone (607) 565-2893 
STREAM POLLUTION 

Metals by Atomic Absorption WASTEWATER 

l; 
et Chemistry SLUDGE 

latile Organics SOIL 

sticides. Herbicides DAIRY PRODUCTS 

FOODS and MORE 

Key For Report 

< = Less Than 
= GreaterThan 

I I--- ---] Pt. Co. U. = Platinum Cobalt Units 
lantMgr, ppm = Parts per Million 

Company Cort.].an~ County Highway Dept. - Cont’d. uglL = Micrograms perLiter 
moll = Milligrams per liter 

i 
Name 

NTU = Nephelometric 
Turbidity Unit 

ddress L ,__~ ND = None Detected 

uMHOSlcm = Micromhosper 

I~ate Received: 11/27/84 

SAMPLE SOURCES Centimeter 

ick up by: 

,nalysis                       D-1         D-2         D-3         D-4         D-5         D-6 

Performed: 

pH 

~ I.O.D. 5 28 moll 

.O.D. mglL 

Total Hardness moll 

I~jeldahl Nitrogen mglL 

_I_ issolved Solids mg I L 
° Suspended Sclids moll 

i~otal Solids mglL 

,olatile Solids mg IL 

IT.D.C.           mq/L    5.3        0.3       1.? 4.9 4.21 I    1.6 1 
Aluminum mq/L     2.0 ND<0.5     ND<0.5 0.7 0.81 1 ND<0.5 2 .0 I 
on m01L I 

~llickel molL 

Zinc molL I I 

iIrsenic molL arium molL 

Cadmium mglL 

i~hromium molL 

l ead mg I L 

lercury mglL 

Selenium mg IL 

~ ilver moll 

om ents: Page 5 of 6 
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Protection Agency for the : anal)’sis of : 

l: 
cteriologicalexamination 446 BROADSTREET ¯ WAVERLY, N.Y. 14892-1445 WATER 

t Potable Water 
Phone (607) 565-2893 

STREAM POLLUTIOt,I 

tals by Atomic Absorption WASTEWATER 

Wet Chemistry SLUDGE 

latile Organics SOIL 

sticides, Herbicides DAIRY PRODUCTS 

FOODS and MORE 

I                                                                               Key For Report 
= Less Than 

> = GreaterThan 

i i’~ "~ Pt. Co. U. = Platinum Cobalt Units 
antMgr, ppm = PartsperMillion 

uglL = Micrograms per Liter 
Company Cor~c~.a.rtd ~ouDty ~ighway Dept. - Oont=d- mg/L = Milligrams per liter 

i 
Name NTU = Nephelometric 

Turbidity Unit 
ddress 

L ._.J NO = None Detected 
uMHOSIcm = Micromhosper 

l 
ate Received: 11/27/84 SAMPLE SOURCES Centimeter 

ick up by: Pa.ndy 

inalysis 
B-I B-2 B-3 

Performed: 

pH 

I .O.D. 5 28mglL 

.O.D. mg/L 

Total Hardness mglL 

ueldahl Nitrogen mg/L 
ssolved Solids mglL 

spended Solids mglL 

Total Solids mglL 

d:’latile S°lids mg IL = I 

- 
~..O.C. mg/L /.2 6.8 8.8 
Alumin~n mg/L 2.9 i. 7 4.2 ; 
Calcium mg/L 37.0 28.0 37.0 

~3n mglL I 
~ickef mglL 

Zinc mglL 

Isenic mglL 

~rium mglL 
Cadmium mglL 

ll~romium mglL ad mglL 

,t~l~e rc u ry mglL 

Selenium mglL 

l iver mglL 

ments: Page 6 of 6 

I~rm 1043 



lacteriologloalexamlnation 
446 BROAD STREET ¯ WAVERLY, N.Y.14892-1~45 WATER 

’o! Potable Water 
Phone (607) 565-2893 

STREAM POLLUTION 
Meta]s by Atomic Absorption WASTEWATER 

l ~oet Chem;st’y 

SLUDGE 

FOODS and MORE 

~ ~ Key For Report 

,~.,. Cortland Co.unty Nlghway Dept. u0IL = Micrograms per L=ter 
~o/’:a%’ ATTN: Mr. Ralph Pitman m01L = Milligrams per l,ter 
I Na-’e 

P O. BOX 5590 NTU = Nephelometric 

Ace:ass I Cortland, NY 13045 TutbtdityUmt 

Date Received : 1 2/2 8/8 4 SA MPLE SOURCES Centimeter 

Pickupby: Randy I RE-8 RE-7 RE-6 | RE-5 RE-4 
~epth 8 ~ 

mg/’~, 27 2.8 i .4 20 ] 4 
~a!ciL~n as mq/L 90 29 17 27 4,5 
pN 7.3 12.0 ii.0 7.6 7.5 
S.O 3. 5 ~6mglL 2.4 1.5 "15.6 3.6 1.8 
C.O.D. me ; L ["E) < 3 ~’0 [k,E) < 3.0 I’vE)< 3.0 t’4"~< 3.0 4.4 

Total Hardness molL 142.0 119.0 125.0 120. 0 100.0 

I [ F-~eldahl Nitrogen m01L -- 5.6 17.5 16.8 16.1 3.10 
O=ssolve~ Solids mglL -- 500.0 iii0.0 550.0 560.0 370.0 
Odor .~h01 d # 2 6 3 3 3 

I ~:~.~u~y 
~S/c~n 340.0 4900.0 680.0 340.0 460.0 

C-~-or--~ --mg/L 2.2 2.8 3.3 I. 7 21.6 
~N~.~ as N --mg/L 0.13 0.86 1".3 ND<0.10 ND<0.10 

i .~-[~-----~ N--~en as N 

"---~/L 0.44 10.82 2.20 0.38 0.52 
~-f~     . mg/L ib.o 34.5 62.0 33.0 22.0 
~ mg/L ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.05 
Detergents Anz-6-~c MBAS/L ND<0.01 ND<0.01 ND<0.01 ND<0.01 ND<0.01 

i Pne.~ ’ n~/L 0.2 0.2 0.16 0.20 0.20 
A~.~=LLZnl y as 3 mg/L 145.2 93"6.0 55.2 144.0 162.0 
~o o~ Co U 35 20 20 35 70 

i 
’ Copper mg/L ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<0.05 
Iron mglL 9.2 0.65 i. 00         8.9 4. 98 

~. Ma.nganese mg/L 0. 678 0.14 ( 0.140 0. 688 0. 252 
Z,n:: moiL 0- 026 ND<0. 025 ND<0.02.= ND<0. 025 ND<0. 025 

 <0.002  <0.002   <0.002  <0.002   <0.002  
---mg/L 16.2 139 38 12.3 16.7 

Cae,~.um mg~L 0.05 0.03 ND<0.01 ND<0.01 ND<0.01 

Lea~ molL. 
~ 

0.72 0.59 0.57 0.281 0.26 

Mercur’f mg IL -- ND<O. 000 O. 000 O. 000 O. 000~ b,qg<O. 000.4 

Sel,mium molL ND<0. 002 ND<0. 002 ND<0.002 ND<0.002! h~X0. 002 

I S. , .:mglL -- ND<0.05 ND<0.05 ND<0.05 i ND<0.0  j ,} D<0.05 

i C=: Date 1/16185 

Page i of 3 
Comments: T.O.C. to Follow 



Prolection Agency for the : analysis of" 

Bacteriological examination 446 BROAD STREET It WAVERLY, N.Y. 14892-1,145 WATER 

of Potable Water 
Phone (607) 565-2893 

STREAM POLLUTIOl 

Metals by Atomic Absorption WASTEWATER 

Wet Chemistry SLUDGE 

volatile Organics 

~J~/ ~’~ SOIL 
FOODS and MORE 

< = Less Than 
= GreaterThan 

~ ~ 
Pt. Co. U, = Platinum Cobalt Units 

~lan’, M~:, ppm = Parts per MIIHon 

Comuany ~ ~ ~g~ ~. - ~n~’~. ug/L = Micrograms per Liter 
mglL = Milligrams~erliter 

Name NTU = NephelomeUic 

TurbiUity Unfl 
AdC’eSS 

~ ~ 
NO = NeneDetected 

uMHOSIcm = Microm~osper 

~ 
bale Received: [2/28/84 

SAMPLE SOURCES Centimeter 

"Pic~ up Dy: ’ ~d~ ~2 
~p~ 5’5" ~p~ ]2’2" ~es]an ~T,T, ~Z~ ~P~ 6’2" 

--~ci~ as C~C03 ~./T, " 31 <I0 i oH 7.5 8.3 ’ 7.7 ~ 7.5 ’ 8,O.D, 5~mglL 2.4 1.5 ’ 2.4 ~ 4.5 
~C.O.O. mglL ~<3.0 ~<3.0 , ~<3-0 ; 3.3 

Tota~Hardnessm~IL 180.0 68.0 145.0 ’ 150.0 

~Kj~:~aht Ni,rogen mgtt 18.2 ~. 4 ~. ~ 6.72 
Dissolved SOHdS mgl h 670.0 400.0 ~ .590.0 620.0 
~r T~ ~s~Id ~ 3 
~uctivity ~/~ 350.0 250.0 ~ 320.0 760.0 
~orides ~/L i. 7 i.i ’ 2.8 4.4 
~nia Ni~ as N .~/L ~<0.i0 0.i0 ~ ~<0.i0 ~<0.i0 
Ni~ate Ni~en as N ~/L 0.33 0.21 ’ 0.30 0.26 

~fate    . 
~/L 20.0 22.01 i0.0 

120.0 ~ac~o~ ~/L ~<0.05 ~<0.05 ’ ~<0.05 hD<0.05 
~t~a~ts ~onic ~ ~/L ~<0.01 ~<0.01 1 ~<0.01 ~<0.01 
~h~is ~/L 0.10 0.i0’ 0.16 ~<0.05 
~ty as ~3 ~/L 163,2 240.0 ’ 103.2 122.8 
~lor P ~ U 70 20 ~ _ ~._ 45 
~p~ ~/L ~<0.05 ~<0.05 
~onmglL 2.37 0.79 1 0.23 2.80 
~nese ~/L 0. 418 0.12£, 0.185 0. 462 

Zinc mg/U ~<0. 025 ~<0. 025 ~<0.025 ’ kD<0. 025 

~g~L ~<0. 002 S ~<0.0025 ~<0. 002 ~ ~<0. 002~ 
~i~ ~/L 14.5 35.9 12.0 95.6 
~m=um mglL ~<0.01 ~<0.01 ~<0. O1 ~60. 

Chromium mglL ~<0.05 

~a~ mg/L O.21 0.23 ; 0.19 ~<0.! 
~cu~ mg/L ~<0. 000 ~ ~<0.00~ 4 ~< 0. 000 t hD<0. 000Z 
Selenium mglL ~<0. 002 ~<0.00~ ~<0. 002 h~<0. 002 

~ 
:e, m;/L ~<0.05 ~<0.05 , ~<0.05 ~<0.05 

CC : Date 1/16/85 

,mments: ~.O.C. m ~ollow Paqe 2 of 3 
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m 
analysis of m~rotection Agency for the. 

"~teriolooica examination 446 BROAD STREET ¯ WAVERLY, N.Y. 14892-1.~45 WATER 

roof Potable Water STREAM POLLUTION 
’~etals by Atomic Absorption 

Phone (607) 565-2893 
WASTEWATER 

~e .~lt Chemistry 

SLUDGE 

able Organics SOiL 

,!.c,~es. Herbicides 
~ ,~4/. /~..~ _ ,~,~, /~"’~ ~ D A,R¥ PRODUCTS 

FOODS and MORE 

I 
~-’,,~,L"--,~"- _f’/,r’~" > 

Key For Report 

"~’ < = Less Than 
> = GreaterThan 

I Pt. Co.U. = Platlnum Cobalt Units 
’~t ~.~gr. ppm = Parts per Milllon 

uglL = Micrograms per Liter 
Corn:any Cortland County Highway Dept. - Ccnt’d. mglL = Milligramsperliter 

~’ne NTU = Nephelometric 
Turbidity Unit 

:tess 
L ..~ NO = None Detected 

uMHOSIcm = Micromhos per 

I re Received: 12/28/84 SAMPLE SOUFtCES Centimeter 

Pick up by: Randy D-5 D-6 B-1 B-2 J B-3 

¯ 
~epth 7’2" 4ELL FROZEN pth 2’10" Depth 2’9" ~r~, FROZEN 

= ¯ ~i q,,,z~ mg/L 16 I    16 23 
"Calcium,, as CaCO3 mq/L 52 
"~ 7.3 7.3 7.2 

5 ~)[mg/L 4.2 13.2 8.4 
~O 3. mg/L 8.9 i 3.3 7.7 

’~ rota~ Haraness mg /L 133.0 2-1 1 . 4 

m e~danl Nitrogen m01L 32.2 2.1 1.4 
"~ ~so=ved Solids mg/L 8080.0 540.0 510.0 

¯ Odor T~ ;eshold # 2 3 3 
~?iuc tivity LMHOS/cm 760.0 340¯ 0 400.0 
~lorides mq/L ’ 3.3 4.9 5.5 

’ ~monia Nitrogen as N mg/L 0.i0 0.i0 I ND<0.10 
l~itrate Nitrogen as N mg/L 0.70 0.28 

1                   i. 03 
~llfate     . mg/L i00.0 45.0 130.0 
~cb_romium i m@/L ND<0.05 ND< 0.05 ND<0.05 
Detergents Anionic mgiMBAS/L ND<0.01 i ND<0.01 hD<0.01 

mg/L ND<0.05 ND<0.05 hq3< 0, 05 
~alinity as CaCO~, mg/L 94.8 127¯ 2 158.4 

~lor ~ CO U 35 20 20 
~p:_~ m~/L ND<0.05 ~ ND<0.05 , ~D<0.05 
m~n mOlL 2.21 2.381 i 4¯79 ...~L_~_agese- 

m@/L 0.21; I 0.44~) II 0. 373 
Zinc..-ng/L ND<0.02.= ) ND<0.02-= i ND<0.025 

mse.,~,c ND<0. 005 ~ ; ND<0. 0025 ’ ,’,,D<0. 002-= _~glL 
. ~x~l~, 78.8 16.7 8.2 

eaton,urn mglL ~i~)< 0.01 ND<0.01 ND<0.01 
ro~iu~ m01L ND<0.05 ND<0.05 NI:)< 0 . 05 
a3mg/L ND<0.1 I 0¯19 I 0.21 
,rcu~ mglt IN’D<0.00( I I  <0.00C4 0004 

Se!e’.,um mglL ND<0.00: I ND<0.00; ND<0. 002 

_m’mve n’g/L 

ND<0.05 

,/ 
ucmments: T.O.C. to Follow Page 3 of 3 

/ 
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BOX3ll 

ULTS OF BACTERIOLOGIC TEST - WAVERLY. NY 14892-03t ! Incubation Temp. -35’ C 
607.565-2893 

I TotalCol;forml~erl0OMI >16 1/9/85 OateandTimeTaken;].2/28/84 

DATE 

COMMENTS: r~Safe ~;]Unsafe Oateand Time ="o�.-~.2/28/8 4 

I :al Coliform MPN ~er 1OO MI 

~ 
= 

Taken By: 

NAME Cortland County Landfill Dept. 

I ADDRESS 
P.O. BOX 5590 

ANALYSIS OF RESULTS- 

Cortland, NY 1304 5 THIS WATER SA,MPLE WAS TESTED AND IS 
NOT CURRENTLY IN COMPLIANCE ,WIT~t 
THE BACTERIOLOGICAL DRINKING WATER 

I . STANDARDS. AS ESTABLISHED UNDER THE 

’ROVED BY THE EPA AND STATE OF NEW YORK FOR SAFE DRINKING WATER ACT OF THE ENVIo 

ACTERIOLOGIC EXAMINATION OF POTABLE WATER. RONMENTAL PROTECTION AGENCY¯ 

I                        Results reported 1/7/85 

|,B SAMPLE NO. 299 F’Z~ L’=¢’~, I"~. BACTE",OLOO’CAL WATE" R EPO"T- 
BOX 3It 

RESULTS OF BACTERIOLOGIC TEST - WAVERLY. NY 14892-03! ! Incubation Temp. -35" C 

607-565-2893 

Total C~iform per 100 il >16 i/9/85 Date and Time Takenl 2/28/84 
DATE 

StandardP~ateCou,t~ecMI COMMENTS: CSafe :~ Unsafe OateandTimelnocu.].2/28/84 

I 
NAME Cortland County Landfill Dept. 

ADDRESS PoD. Box 5590 
ANALYSIS OF RESULTS- 

Cortland, NY 13045 TH S WATER SA,MPLE WAS TESTED AND IS 

CURRENTLY IN COMPLIANCE ,WITH I THE BACTERIOLOGICAL DRINKING WATER 

STANDARDS, AS ESTABLISHED UNDER THE 

IPPROVED BY THE EPA AND STATE OF NEW YORK FOR                              SAFE DRINKING WATER ACT OF THE ENVI- 

I 
CTERIOLOGIC EXAMINATION OF POTABLE WATER.                 .              RONMENTAL PROTECTION AGENCY. 

Results reported 1/7/85 " 

|ABSA’~"LE NO. ~00 F’Z~’d~. I’~. BACTER’O’OG,CAL WATER "EPORT- 
BOX311 

J 
~SULTS OF BACTERIOLOGIC TEST - WAVERLY, NY 14892.0311 

Incubation Tamp, -35" C 
607,565-2893 

DATE 

Sampling Poin~: RE-5 

I         NAME      Cortland County Landfill Dept. 
ADDRESS P.O. Box 5590 ANALYSIS OF RESULTS- 



~ BOX 311 

;SULTS OF BACTERIOLOGIC TEST - WAVERLY. NY 14892-031 ~ Incu~lion Temp. -35’ C 
607.565-2893 

Standard Plale Count per MI Oa~e and Time Inocu.:~ 2/2 8/ 

NAME CO~ Co~n~y ~nd£~ Dept. 

~O~ CURRENTLY IN COMPLIANCE.WITH 
THE BACTERIOLOGICAL DRINKING WATER’ 

BACTERIOLOGIC EXAMINATION OF POTABLE WATER. RONMENTAL PROTECTION AGENCY. 

Resu~s ~epo~ed ~/’7/85 

I 
BOX311 

~ Tota,~,~o,m~e~M~ <2.2 ~/9/85 D.e,ndTimeTa~en:~2/28/84 

DATE 
Oe~e ~n~ T~m~ t~o¢u,:~ 2 / 2 8 / 

I 
NAME Cortland County Landfill Dept. 

ADDRESS P.O. BOX 5590 
ANALYSISOF RESULTS-- 

Cortland, NY 13045 THIS WATER SA,MPLE WAS TESTED AND I$ 
CURRENTLY IN COMPLIANCE .WITH 

I THE BACTERIOLOGICAL DRINKING WATER 

STANDARDS, AS ESTABLISHED UNDER THE 

’ SAFE DRINKING WATER ACT OF THE ENVI- 

APPROVED BY THE EPA AND STATE OF NEW YORK FOR RONMENTAL PROTECTION AGENCY. 

I 
CTERIOLOGIC EXAMINATION OF POTABLE WATER. 

. , 

IBS’MPLE NO. 301 
BACTER,OLOG’CALWATER REPORT-- 

BOX 31 l 

WAVERLY. NY 14892-0311 
Incubation Tamp. -35" C 

~I~;ULTS OF BACTERIOLOGIC TEST -- 607.565-Z893 

I Total Colifo,m per 1OO MI <2.2 1/9/85 Date a.d Time Taken~ 2/28 / 84 

DATE Date and T~me ~.oc..12/28/84 

I standard Plate Count per MI COMMENTS: ~Safe OUnsafe 

:ecal Coliform MPN per 100 MI 

~j 

Taken 

i 

AnalYst Sherw°°d 

Sampling Po;nt: ~E- 6 

I NAME Cortland County Landfill Dept. ANALYSIS OF RESULTS- 

ADDRESS p, 0, Box 5590 
THIS WATER SAMPLE WAS TESTED AND IS 

~,~vtland. NY 13045 .............................. .".’~"’ 



BOX 311 

~SULTS OF RACTERIOLOGIC TEST - WAVERLY, NY 14892-~311 Incu~tlon Temp. -35" C 

~oT.s~s-2893 

DATE                                Oa~e and T~me t~ocu.~ 2/2 8/8 4 

Cortland, NY 13045 T~ SWAT£R SAM~£WAS~ES~£D AN~ 

ROWS SY ~E ~A AND STA~ O~ NEW YORK ~OR SA~ OmNK~NS W~R ACT O~ T~ 

-- ULTS OF RACTERIOLOGIC TEST - 
WAVERLY, NY 14892-0311 Incubation Temp. -35’ C 

607-565-2893 

I To,a, Co,~fo,m De, ~0o M, > 16 i/9/85 De,, and Time TakenI 2 / 28 / 84 
DATE 

Standard Plate Count per MI COMMENTS: CSafe ]~Un,afe Date and Time Inocu.12/2 8/8 4 

NAME Cortland County Landfill Dept. 

I ADDRESS 
P.O. Box 5590 

ANALYSIS OF RESULTS - 

Cor tland, NY 13045 TH~S WATER SA.MPLE WAS TESTES AND tS 
NOT CURRENTLY IN COMPLIANCE ,WITH 

THE RACTERIOLOGICAL DRINKING WATER 

Results reported 1/7/85 . 

, sAMP. NO. 2 9 ?       .ACTE.,O.O.,CA. WATE..EPO.T- 
BOX3ll 

JLTS OF RACTERIOLOGIC TEST - WAVERLY. NY 14892-0311 Incubation Temp. -35" C 
607-565-2893 

I Total Collform per 100 MI >16 1/9/85 Date and Time ,Taken:l 2/28/8 4 

DATE 
COMMENTS: CSafe ~0 Unsafe Date and Time In°cu"l 2/2 8/8 4 

I I Cohfo,m MPN pet 100 M, 

/~ 

Taken By: 

ChIo,,ne Re|~dual �,et MI 
M,na~e,~~ 

AnalvstSherwood 

I Sampling Point: D-5 

I 
NAME Cortland County Landfill Dept. 

ADDRESS P.O. Box 5590 ANALYSIS OF RESULTS - 

Cortland, NY 1304 5 THIS WATER SAMPLE WAS TESTED AND IS 



I BOX 31 ! 

;ULTS OF BACTERIOLOGIC TEST - WAVERLY, NY 14892-03! 1 Incubat;on Temp. -35" C 

607-565-2893 

To,a~ Col~rorm ~er I00 MI >16 1/9/85 Oa,e and Time Teken:] 2/28/84 

I DATE 
StanOarO Plate Count per MI 

COMMENTS: CSafe ~ Unsafe Date and Time In°cu’~ 2/28/84 

Cortland Coun~ ~nd~ill Dept. 

~ ADDRE~ 
~.O* ~OX 5590 

ANALYSISOF RESULTS- 

Cortland, N~ 13045 THISWATER SAMPLE WAS TESTED AND IS 

NO~ CURRENTLY IN COMPLIANCE .wITH 

THE BACTERIOLOGICAL DRINKING WATER 

~ STANDARDS. AS ESTABLISHED UNDER THE 

ROVED BY THE EPA AND STATE OF NEW YORK FOR SAFE DRINKING WATER ACT OF THE ENVI. 

~TERIOLOGIC EXAMINATION OF POTABLE WATER. RONMENTAL PROTECTION AGENCY. 

Res~!~s ~epo~ted 1/7/85 

i 

To=~,~i~or~=er ~MI >16 
1/9/85 

Oatea.dTimeTak,.~2/28/84 
COMM£NTS: C~e ~Un~afe Oa~eandTimelnocu,~2/28/84 

Cortland County Landfill Dept. 

I ADORE~ 
P,O. BOX 5590 ANALYSIS OF R~SULTS - 

Cortland, NY 13045 TH~SW~TER SAMPLEW~S;EST£D~NO ~S 
NOT CURRENtLy ~N COMPUANCE .W~r~ 

I THE BACTEmOLOGiC~L DRINKING WATES 
STANDARDS. ~S £S~ABUSH~O ONO~ 

ROVED BY TH~ £PA AND STATE OF NEW YORK FOR SAFE DRINKING WATER ACT OF THE ENVI- ~CT~.IO~OG~C EX~M,N~TION O~ ~Or~.L~ W~TE.. .ONMENT~L ~ROTECTION ~GENC~. 

i                       Results Reported 1/7/85 

~ To,=,~.o.~..,~M~ >16 
1/9/85 

I NAME 
Co~an~ Co~n~ ~an~ Dept. 

AOORE~ 
P.O. ~OX 5590 ANALYSIS OF RESULTS - 

Cortland, NY 13045 THIS WATER SA~PLE WAS TESTEO AND IS 
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P[OleClrOn Agency for the: analys~s ol 

E 
ter~o~og~cal examine(ion 446 BROAD STREET. WAVERLY. N.Y. 14892-1445 WATER 
I Potable Waler Phone (607) 565-2893 STREA f,~ POLLUTION 

Wel Che,~,slry SLUDGE 

I lat~le Or~amcs SOIL 

FOODS and MORE 

Key For Report 

Pt. CO. U. = Platinum Cobalt Umts 

C~r’dLand County Highway Dept. - Cont’d. uglL = MicrogramsperLiter 

I Turbidity Unil 
a,ess L .~J NO = None Detected 

Dale Received: Adder~ ’co SAMPLE SOURCES Cent,meter 

I 
12/28/84 

Well 
ick up oy: Randy DO-2 D-I D-2 D-3 D-4 

Depth 5’5" 9epth 12’2" Artesian Frozen Depth6’2" 

i nalys~s 

Performed: 

O.D mg/L 

T.O.C. mg/L 3 , 2 3 4 

~on m~, L                                                                                                                        I 

Arsemc mg/L                                                                                                           I 

,adm=um mglL                                                                                                         I 

l 
ead mglL 

1 

| CO: Date ~ Approvea By 

IDmmerlts: Page 2 o~ 3 



|0,o,oo 0 ,he En ,,onmen,o, Fred Laboratory, Inc. Ghom,ea, and Bacleria, 

ProIection Agency for the: analysis ol : 

j 
tenological examination 446 BROAD STREET, WAVERLY, N.Y. 14892-1445 WATER 

f Potable Water Phone (6(;7) 565-2893 STREAM POLLUTION 

ats Dy Atomic Absorption WASTEWATER 

Wel Cl~em~slry SLUDGE 

~ticides. Herbicides DAIRY PRODUCTS 

FOODS and MORE 

i Key For Report 

< = Less Than 

W 
. ... j’-- "~] Pt. Co. u. = Platinum Cobalt Umts 

re=a", Cortland Co~’~ty Highway Dept. - Cont’d. uglL = MicrogramsperL=ter 
molL = Milligrams perliler 

I Turbidtly Unq 
c’ess 

L __1 ND = None De{ecled 

uMHOSIcm = Micromhosper 

Oa{e Received: Ac~endum bo SAMPLE SOURCES Centimeter 

I 
Dept.h 2 ’ 9" 

12/28/84 
ck up oy: }~undy D-5 D-6 B-I B-2 B-3 

~alysis 
Depth 7’2" Well Frozen Depth 2’i0" Well Frozen 

Performed : 

T.o.c. mq/L 5 3 3 

I nure molL 

dm~um molL 

Chromium molL                                        I 

i 
ao mOlL 

i 

~ ; Oat~ ~/2~/85 ~ Approved 
Manage 

~)mments:                                   Page 3 of 3 
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27 North Church Street ¯ Cortland, New York 13045 . (607) 753-9621 

27 June 1985 

Mr. Larry Gross, P.E. 
Regional Solid Waste Engineer 
New York State Department of Environmental Consarvation 
74~I Henry Clay Blvd. 
Liverpool, New York 13088 

RE: Cortland County Interim #2 Landfill 
Final Design Report Addendum 

Dear Mr. Gross: 

Tha recently submitted Design Report and Drawings included two important items 
that need additional attention. We are sending this letter and attachments as 
an addendum to the report and a discussion of each follows: 

I. Groundwater and Leachate Collection System Piping 

This report discussion describes the piping material for these unde’drain 
systems as being 4" and 6" perforated PVC pipe (Schedule 40). A last 
minute change in the actual selection of the pipe resulted in the use of 
a heavy duty corrugated polyethylene pipe wrapped with a synthetic ~abric. 
The material selected is the perforated sock tubing manufactured by 
Advanced Drainage Systems, Inc. The tubing is a rugged corrugated plastic 
wrapped with a polyester fabric. The perforations are slots cut into the side 
wails in the direction of the circular shape of the pipe. Enclosed with 
this letter are copies of pertinent product information. The installation 
of the tubing will be done in strict compliance with the manufacturers 
recommendations. Also, this same tubing was recently utilized at the 
Chautauqua Countf Landfill in western New York. 

2. Leachate Treatment and Disposal 

As the ultimate disposal of the leachate fro~ the facility, the report 
describes a proposal Lo utilize the City of Cortland Sewage Treatmert Plant. 
Preliminary discussions with the Chief Operator of the plant indicate that 
based on the anticipated quality and quantity of leachate to be treated, 
there should be no problem. 

Enclosed please find a copy of the letter and its enclosures recently sent 
to the Wastewater Treatment Board. We anticipate a response shortly. 



27 June 1585 
Page Two 

I apologize for having to make these last minute changes and we appreciate your 
consideration in accepting this letter as an addendum to the "official" submittal. 
If you have any questions, please call. 

Sincerely, 

RESOURCE ENGINEERING 

Kenneth J. Teter 

KJTinls 
CC: R. Pitman, Solid Waste Supervisor 

D. Wolterding, New York State Department of Environmental Conservation 



Leachate is collected at the landfJ]l Jn the 20,000 gaJJon 
le:~chate s!:.orage tank. Once i8 is t"t.lled to approximately 
60~ of its capaciL£y~ a sa~pie wJ.].], be co]..lected and ana.. 
Jyzed. 

The sample collected wJ..].], b~:~ examined for the fo.]..low.’J.ng 
parameters:    pH, BOD~ COD., Hardness, Ammon J.a Nitrogen., 
K. N.i.£rogen, Nitrate, Tot.a]    Dissolved SoiJds~ SpecJ.f:.ic 
Conduc~:ance, Chlori.des, S~..ilfate~ Phosphate, Phenc].s~ TOC, 
[oH., AJulllJnum, Ca.lcium, Copper, Cadmium, Cl’u"omium, bexa- 
chromJ.um, ;:ron, Manganese, Arsenic, Sodi.um, Lead, 
Selenium, Silver, and Zinc. 

The analysis results w.tll be rev~.ewed and based on 
concen£ratJons of P, ey paratl;et:.ers~ a con~ervat.ive rate 
discharge Jn£o the STP, suJ.£abJ.e to the plant’s capab:LlJ.- 
tJ.es, w.i.]] be determined. 

Once the storage tank at the .l.andFJ. ll reaches 75% oF J.ts 
capacJ.ty, a pr:iva£e ]J.quJd waste hauler w.J]] be h.’J. red to 
transport the ]eachate to the Corl:.J.and STP. 

At the p.ian£., the .leachate w:i.i], be d:J.scharged into 
system at l.he pred:.:~terfnined applicaL:Jon 

Key parame£ers will. be lilon.i.l:.ored at. the pJant t:.o 
£h~:re is any s.J.gn.LFJ.cant negative impact on the eFl-J.uent 
stream. 

Based on the results of’ the ef[] uen t impact ana]ysJs~ 
subsequent dJ.scharge rates will be ad.~usl:.ed accord.tngl, y. 



RESOURCE ENGINEERING 
27 North Church Street ¯ Cortland, New York 13045 . (607) 753-9621 

27 June 1985 

Mr, Bud Ames, Chairman 
Wastewater Treatment Board 
251 Port Watson Street 
Cortland, New York 13045 

RE: Treatment of Leachate at STP 
Proposed County Landfill Interim #2 

Dear Mr. Ames: 

We recently completed the design of the new Interim #2 Landfill for Cortland 
County and as required by the New York State Department of Environmental 
Conservation, the ultlmate treatment and disposal of any leachate generated 
at the site must be addressed. As the Engineer for the County on this project, 
we are pPoposing that leachate collected at the new landfill be periodically 
trucked to the City STP for disposal. It is estimated that the maximum quantity 

to be treated would be 115,O00 gallons during any given year. Also, due to the 
limited size and operating life of the facility, it could be years, if ever, 
before that volume is actua|ly produced. Assuming the maximum amount, and based 
on an average 6 MGD flow at the plant, the leachate would only represent O.OO5~ 
of the total flow. Having discussed this with Mr. ~o~erson, he doesn’t foresee 
any special problems. 

Enclosed please find the procedural format for testing and treating the leachate 
at the plant, along with a laboratory analysis of an actual leachate sample taken 
from the existing County Landfill in 1981. Please review the plan as outlined 

¯ and feel free to contact me if there are any questions. 

In order for Cortland County to receive a permit for the proposed laddfi11, the 
County must have written assurance from the Cortland City Wastewater Treatment 
Board that they are willing to dispose of the anticipated leachate. If the en- 
closed format is acceptable, please respond to the effect to either Mr. Ralph K. 
Pitman, Solid Waste Supervisor or our office. Your letter will then be forwarded 
to the Department of Environmental Conservation so that the project can continue 
to be reviewed. 

Again, please call if you have any questions or wish to discuss the matter Further. 

Sincerely, 

RESOURCE ENGINEERING 

Kenneth J. Teter 

cc: Ralph Pitman, County Solid Waste Supervisor 
Larry Gross, NYSDEC Solid Waste Engineer 



CORTLAND COUNTY LANDFILL 

SAMPLING RESULTS 

LEACHATE 

(91281B]) 
CORTLAND 

PARAMETER RANGE OF VALUES * TYPICAL LANDFILL * SAMPLE 

~H 3.7-8.5 7.5 6.3 
BOD 9- 55~000 .120 7200 
COD 0- 89,000 800 15,580 
TOC 4800 
COLIFORM~ TOTAL 2300 
COLIFORM~ FECAL ¯ . < 3 
ALKALINITY O- 20~900 3~400 2099.8 
TOTAL SOLIDS I000-45~000 4~400 II~618 
TOTAL DISSOLVED SOLIDS O~ 42,300 4~270 I0,678 
TOTAL SETTLEABLE SOLIDS 1.5 
TOTAL SUSPENDED SOLIDS 336 
CONDUCTIVITY 9750 
~IL AND GREASE ll,O 
FHENOLS <O.OOl 
K. NITROGEN 254.8 
NITRATE .. 3.9 
CHLORIDE 34-2800 2300 590 
~-LUORIDE 0-2.13 0.27 0.60 
SULFATE 1-1826 "" 5.3 92 
~ULFIDE 0-0.13 < O.l 
CALCIUM .5-4000 170 420 
SODIUM 0-7700 800 500 
ARSENIC 0-11.6 0.038 O.OII 
ALUMINUM 0-122 0.27 -1.21 
BARIUM 0-5.4 . ¯ 0.08 1.55 

¯ CADMIUM . 0-0.19 0.0037 0.04 
~HROMIUM 0-33.4 0.053 0.23 
H~XACHROMIUM ,0.05 
COPPER 0-10 0.024 < 0.025 
IRON 0,2-5500 24 254 
LEAD 0-5.0 0.054 <0.05 

," MANGANESE 0.06-1400 0.6 69.0 
MERCURY 0-0.064 . "0.0004 
NICKEL. 0.01-0.8 0.069 1.15 
SELENIUM < 0.005 
ZINC O~lO00 0.5 7.15 
HALOGENATED HYDROCARBONS: 

VOLATILE < 0.01 
NON-VOLATILE < 0.002 

¯ Effects Of Solid Waste Landfill LeacHates On Receigin9 Waters~ 
Robert D. Cameron, AWWA Journal, March 1978, P. 174 

JOHN S. MacNEILL, JR., P.C., 74 NORTH WEST ST., HOMER, NEW YORK 13077 



Table i. Height of cover limits for ADS heavy duty corrugated 
polyethylene tubing installed with gravel or crushed 
stone envelope (Type ~o. 17 

H-20 H-20 Maximum Cover Height for 
I.D. Live Load Minimum Dead Load (Soil Cover) Plus 

(inches) Minimum Bedding, Live Load (H-20) 
Cover, H B (feet) 
(inches) (inches) 

6            12            4 
230 

8 12 4 

10            12            5 
199 

12 12 6 

15             15             6 
132 

18 18 8 



¯ BEODED on stone, pipe was covered with pervious gravel to surface. 
Plastic wrapping provided ultravlo]ct protection during outside storage. 

Underdrainage Protects Groundwater at Landfill Site 

BEFORE Avon, Connecticut’s new vious glacial till made up of clay and The Cerex fibers span the valleys 
sanita~-y landfill went into opera- silt, with a permeability rate of about between corrugations, increasing the 

tion last summer, some tricky prob- one foot per day. The underlying effective inlet area, while the capil- 
lems in underdrainage had to be granite rock also tends to trap water, lary action of the fibers attracts water 
solved. The economical solution de- The different soil types were and helps it enter the drain. This 
vised by Town Engineer Tom Dankas utilized in designing the underdrain combination promotes more rapid 
and Project Engineer Ken Wassail in- system. Pervious sand and gravel drainage, even under adverse condi- 
volved the use of on.site materials and were placed on one side of the under- tions. Avon engineers estimate that 
installation of a special underdrain for drain to facilitate flow ofgroundwator without such a screen the drain would 
use in problem soils, into the system. The more impervious become clogged within six months of 

The rectangular 60-acre site lies in silt and clay were layered between installation. 
the northwest corner of Avon and the underdrain and the landfill cells to Crews began installing Drain 
runs from a residential area on the prevent excess water from reaching Guard in late May, after the storm 
northeast, over a granite ridge, to the the refuse, drain had been constructed and the 
Farmington River on the west. Test Because of the silty soil conditions, north-south landfill cell, excavated 
borings and other investigation re- use of a filtered,underdrain was es- earlier, had dried out. Starting at the 
velaed that both surface water and sential for successful control of water lowest point, where the underdrain 
groundwater flowing toward the infiltration. Such alternatives as an entered the storm drain, the line was 
southeast would have to be diverted inverse graded filter system of coarse laid north, then west, for a total of 
to prevent it from infiltrating the land- to finer grades of sand and gravel, or a about 1600 feet. The grade, starting 
fill cells and producing undesirable drainage pipe wrapped on-site in a from a 23-foot cut at the storm drain, 
leachate, filtering fabric, were ruled out due to sloped upward gradually to 10 feet 

A channel lined with crushed stone, the high labor cost involved. Instead, below the surface. 
running along the northern perimeter the engineers selected Drain Guard,® All landfill cells are, or will be, 
and part way along the eastern edge, a patented one-step drainage system graded to divert runoffto a 180-foot by 
intercepts surface water and con- developed by Advanced Drainage 30-foot sedimentation basin at the 
veys it into a pond and an open Systems, Inc. south end of the north-south cell. Soil 
watercourse leading away from the Drain Guard combines corrugated carried off by erosion settles in the 
landfall. Groundwater is collected by polyethylene tubing with a factory- basin and can be used for cover mate- 
1600 feet of continuous underdrain installed filtering sleeve of Cerex ny- rial as needed after the water drains 
leading to a 15-inch reinforced con- Ion, which permits high water inflow off. 
crete storm drain, which carries it and does not mat down in fine soils. Westbury Construction Company, 
off-site to an open waterway. The restraining screen is lapped and Watertown, Connecticut, installed 
A factor in the design of the under- sonic welded around the slotted, cor- the underdrain and excavated the 

drainage system was the difference in rugated tubing to provide 36ff’ protec- north-south and the fLrSt of the east- 
permeability of the two types of soil tion for all openings in the drainage west cells. Excavation of the final 
found at the site. One is a thin layer of line. Screen openings are sized to three cells, as well as present and fu- 
glacial drift made up of pervious sand permit passage of fine waterborne ture landscaping, will be provided by 
and gravel through which water particles and colloids which block Avon townworkcrews. Avon plansto 
passes at the rate of 100 feet per day. other filters, and to hold back large reclaim the site in 10 years as a town 
This overlies a deeper layer of imper- drain-plugglng sand particles, recreation area. I-Ir-lr-I 

Reprinted from PUBLIC ~IORKS MAGAZINE, June 1977 



Corrugated Polyethylene Highway Tubing 

Specification 
Attribute AASHTO M252-76I 4" I.D. Tubin~ 6" I.D. Tubin~ 8" I.D. Tubin~ 

Gr~ Weight: 143.6 343.0 510.0 

Nominal Diameter (4") 4.060/3.940" 4.048 
(6") 6.090/5.910" 5.969 
(8") 8.240/7.760" 8.190 

Wall Thickness: Min. .025" .029 .032 .035 

Perforations: 
Slot Length (4") Max. 1.256" 1.149 

(6") Max. 1.885" 1.625 
(8") Max. 2.513" 1.375 

Slot Width Max..125" °076 .086 .094 

~ater Inlet Area (4") Min. 1.3 sq.in./ft. 1.9 
(6") Min. 1.9 sq.in./ft, 2.9 
(8") Min. 2.6 sq.in./ft. 4.2 

Pipe Stiffness: 

5% Deflection      Min. 30 PSI 41.6 50.0 39.6 
10% Deflection Min. 25 PSI 34.2 38.9 30.7 

Stretch Resistance: Max. 5/10% 3.7 4.9 5.0 

Low Temperature Condition at 320F and 
Flexibility bend over 13" dia. mandrel OK OK OK 

Note: The above test data is representative of’typical values recorded by the ADS 
Quality Control Laboratory on’produotion s~mples submitted for evaluation in 
accordance with the requirements in the AASHTO product specification. 



For applications in agriculture, highway construction and the 
building industrg, ADS has the synthetic dx~n envelope for every 

k-.non-biodegradable and ~,~.~. ~.,._=_...~"~.i]     STANDARD FEATURES 

filtering and soil .z .... . ..... ~.~.;.,~,~ , ADS BRAIN GUARD and SOCK 

stabilizing characteristics ,,,t 1 * f 
~ \ [\ ~’~,~ ..... 

~;’:’:~’:~ 
synthetic wrap materials-- admit fine 

you need. Both DRAIN ’l : ’I ’\... ~ 
....£,, " silt and clay; restrain sands and coarse 

6 ,, .< ,,,,.,,z ,:~.~"~ "~ "-,.~ ~ , silts- non-toxic, non-irritating --inert in 
GUARD and ADS SOCK ~: .... ~--,-~--..~.:.=’t~ -~ ;" soil - non-biodegradable-- resist 

perform equally well in the ground for the life of alkalis and acids -- will not rot -- not 
affected by freezing or thawing -- your drainage installation. And, because these continuous lengths- up to 5000’-- 

materials are factory installed on ADS t~bing, you’ll available for drainage tubing sizes from 

save valu able labor costs in th e field. 3"to 24" diameter--factory applied 
ready for installation--lower labor costs 
in the field 

Choose the ADS Synthetic envelope ~.c~c~ 
that’s right for each job. 0.~, 

GUARD AOS SOCK 

® ® : (100%) 1100%) 

! Fiber size 
For normal routine For more rough-and-tumble ; (denlerperfllament) 5 100to200 

installations, Manufactured of installations. A polyester Rlament monofitament 24to50 

100% nylon, tough and durable machine-knitted envelope that ti~r~am 

DRAIN GUARD weighs just 0.85 provides the needed water entry !Weight 

and sediment protection. SOCK 
: (ounces per square yard) 0.85 2.5 ~ 3.5 
: (ASTM O 3776) 

counce p,er square yard. The material s unique bonding 
weighs approximately three 

Burst Strength 
ounces per square yard. SOCK (pounds per square Inch) 36 100 process gives you an stretches to fit snugly over the (ASTM D 3786) 

ull]’a-porous filter that restrains . tubing and gives the extra Air Permeability 
and stabilizes the soil, yet allows protection required by rough (6FM per square toot) 700 500 
free entry of water, handling conditions. (ASTM O 737) 

Water Flow Rate 
(gpm per square foot at 530 350 
3" head) (AOSTM 100) 

Melt Temper~blre 218" C. 258"C. 
(ASTM D 276) 1425°F.) 

If either Drain Guard or Sock is not scheduled for immediate 
Installation, protechon from sunl[ght’s ultra violet ~/s should 
be provided. Dr~n Guard Is normally bagged In ulb’a violet 
resistant hags for shipment. 
"Nomlual values for Drein Guard and Sock Rlter meteda~. 

AOS 
maxl-cdls deliver 
3,000 ft, of 4" tubing with synlhetic wrap intact. Spool 
trailers enable up to 15,OOO ft. of wrapped tu b~ng to be 
brought on-site at one time. 

Applicable Spedtlcatlons 
SCS Engineering Standards Code 606-- ASTM F 405 -- 
ASTM F 667--ASTM -- F 449 -- AASHTO M252. M294. 
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