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-
- SECTION 1 

EXECUTIVE SUMMARY 

- 1.1 Proposed Action 

A 128,814 square foot shopping compiex has been proposed to 

- replace an abandoned bowling alley and driving range on a 10.7 acre 

site located off of Jerusalem Avenue in Uniondale, Nassau County. The 

- shopping center will offer a supermarket, small restaurant, and retail 

stores to the well developed community. 

- 1.2 Environmental Impacts 

In the course of preparing this report, several potential 

• environmental impacts were examined. These impacts include: 

- increased water usage, affecting groundwater supplies: visual, noise 

and erosion impacts on the neighboring wetland: high methane 

- generation in the subsurface: increased traffic volume: air pollution 

impact; and an aesthetic impact on the adjacent residential community. 

- This development will have minor impacts on the wetlands, traffic 

.. volume, and residential community . 

-
-
-
-
-
-
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SECTION 2• 
DESCRIPTION OF THE PROPOSED ACTION 

- 2.1	 Project Purpose and Need 

The site has been occupied by industrial and commercial-
facilities for the past 58 years. In 1930 a cement manufactuhing 

plant began operations. The company used the natural sand and gravel -
in the northern portion of the site as a resource for the cement 

• 
operations. According to 1960 aerial photos, the resulting pit was 

filled with water, creating a small pond. In 1962 the site was-
divided; the cement manufacturing plant occupied the southeast portion 

of the site, while a bowling alley (Plander Lanes) was constructed on -
the	 southwest portion. The bowling alley was later expanded in 1970.- Records show that the pit was filled with construction debris in 1973, 

followed by the installation of Sunrise Golf driving range on the-
eastern portion of the site in 1975. Currently the site is closed to 

the pUblic, with the bowling alley and driving range abandoned in­-
place.- The proposed project will meet the pUblic's needs by developing: 

commercial stores; aesthetic buildings; and overall integration of the-
area's landuse. The need is an implied need because it fits in with 

•	 the landuse plan zoning. 

The objective of the project sponsor is to create a small- communi ty hub, increase the tax base and remove the presently 

abandoned buildings. The proj ect will also._ supplement the area's- employment opportunities; approximately 200 people will be employed 

during construction and 188 people following the project's completion.-
-
- 2
 



.. 
2.2 site Location• 

The project site is located in the southeast portion of the 

unincorporated community of Uniondale, within the Town of Hempstead,-
.. 

Nassau County, New York. Figure 2.2.1 shows that the site is- designated as lots 263, 265 and 266, section 50, Block G on the Nassau 

County Land and Tax Map. As shown on Figure 2.2.2, the proj ect is 

located just north of Jerusalem Avenue (Nassau County Route 105), West .. of the Meadowbrook Parkway and southeast of the Winthrop Manor 

residential community (Winthrop Drive and Mitchell Street) . .. 
The site is currently accessible from two inlets on Jerusalem 

- Avenue; the proposed project will utilize the same inlets for the 

proposed parking lots and one inlet for deliveries. 

The dominant zoning in a quarter mile radius of the site is-
Residential B-2 st~ry; the current zoning classification for the 

project site is Business. There will be no change of zone for this -
- project. 

2.3 Design and Layout 

.. 
- The total area of the site is 10.66 acres. The proposed project 

will include approximately 10.3 acres of impervious surface area 

(roofs, roads, parking lots, etc. ) and approximately 0.4 acres of .. grass, trees and plants. In order to accomplish the proposed project, 

approximately 5 acres of trees, shrubs and groundcover will be .. 
.. 

removed; however, no natural material such as rock and earth will be 

removed . 

The proposed project will include approximately 128,814 square 

.. feet of building area; 60,353 square feet for the proposed one story 

supermarket and 68,461 square feet for the proposed one story retail-
.. 

3 
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-
stores. One story will be maintained in all areas of this development-
in order to "fit" in and not be overbearing on the community. The 

development also includes the placement of a 9,000 square foot-
building at the southeast corner of the site (Figure 2.3.1).- Therefore, the total gross leasable area (GLA) is 137,814 square feet. 

As can be seen from Figure 2.3.1, the buildings are all attached with
• 

the exception of "Building D." 

The proposed parking area available (including access roads,• 
inlets and outlets) is approximately 7.1 acres. The total number of 

spaces required, based on total building floor area is 689 spaces. -
The proposed plan provides 691 spaces including 10 handicap spaces.- The parking	 lot layout can be seen on Figure 2.3.2 

- 2.4	 Construction and Operation 

The construction of the proposed project will begin once a-
building permit has been obtained. with the use of good weather in the 

summer and fall months, the majority of the development will be -
completed in seven months. Final site construction, including ...the- interior tenant work, will require approximately five months. The 

total duration of construction will be approximately one year.• 
The major stages of construction will include: site clearing; 

•	 foundations; structural steel; masonary; site drainage; mechanical; 

electrical; roofing; completion of the site work including paving, 

• curbs and sidewalks; maj or tenant work (proposed supermarket); and 

satellite tenant work (proposed retail stores)._• 
Final construction is shown in Figure 2.3.3; a rendering of the 

project.• 

-
6
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 SECTION 3
 

ENVIRONMENTAL SETTING 

- The purpose of this section is to describe the existing 

-
environmental setting for the proposed site and the neighboring areas. 

Section 3 has been divided into the two parts: Natural Resources 

- and Human Resources. Part 1, Natural Resources, will consist of four 

-
chapters 

Resources 

including: Geology (3.1), Water Resources 

(3.3) and Terrestrial and Aquatic Ecology (3.4). 

(3.2), Air 

- Part 2 of Section 3 explores the existing Human Resources. The 

topics in this chapter will include: Transportation (3.5.1), Land Use 

- and zoning (3.5.2), Community Services (3.5.3), Cultural Resources 

-
(3.5.4) and Demography 

3.1 Geology 

(3.5.5). 

- The existing geological conditions at the proposed site will be 

-
described according to its subsurface geology, surface geology/soils, 

soil quality and soil gas, and topography/drainage. 

• 
3.1.1. Subsurface Geology 

Geologically, Long Island is composed of consolidated Lower 

- Paleozoic and/or Precambrian Bedrock overlain by loose 

unconsolidated sediments. These sediments were deposited on the 

• bedrock surface in a southerly direction during the Cretaceous 

- period and 

1150 feet 

from Pleistocene glaciation. There is approximately 

of these unconsolidated sediment deposits over the 

- bedrock layer beneath the proposed site. 

The Cretaceous sediments are composed of marine and 

• terrestrial coastal-plain deposits and are divided into two 

- 10 
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formations called the Raritan formation and the Magothy 

- formation. The older formation, the Raritan, is divided into two 

members, the Lloyd sand member (Lloyd Aquifer) and an upper clay 

member (Raritan Clay). The younger Magothy formation lies above-
-
- the Raritan and consists of alternating fine sands, clays, silts 

and some coarse beds of sand and gravel (suter, 1949). 

Over the Cretaceous deposits are sediments deposited by 

Pleistocene glaciation. Glacial deposits of late Pleistocene age 

and local deposits of Holocene age form the Upper Glacial-
Aquifer. These undifferentiated deposits overlie the older 

deposits and abut them in buried valleys. The upper surface of -
- the glacial deposits form the present land surface. 

The following is an analysis of the above mentioned geology 

in the vicinity of our site.-
o	 Bedrock 

The bedrock throughout the area is composed of igneous and -
- metamorphic rocks ranging from Pre-Cambrian to Paleozoic 

times. It consists of mainly gneiss and schist. Over this 

bedrock, the later Cretaceous sediments were deposited-
unconformably. Depth to the bedrock beneath the site is 

approximately 1150 feet. -
o	 Lloyd Sand Member (Lloyd Aquifer)-

The Lloyd Sand member is part of the Raritan formation and 

lies nonconformably above the bedrock. It is Cretaceous -
sediment composed of discontinuous layers of fine to coarse 

• 
sand and gravel, sandy clay, silt and clay. The sand and 

gravel beds are composed of yellow, white and gray quartz-
11 -

-




-
 and contain minor amounts of chert and other stable 

-	 minerals. White, gray and buff silt and clay lenses are 

common. Thin lenses and scattered particles of lignite also 

occur. The Lloyd Sand member lies approximately 880 feet-
below the site and is approximately 270 feet thick beneath 

-
- the site. It is moderately permeable and contains the Lloyd 

Aquifer. The Lloyd Aquifer is the equivalent of the Lloyd 

Sand	 member of the Raritan formation of Late cretaceous age. 

o	 Raritan Clay Member (Raritan Clay)-
The Raritan Clay member is the other member of the Raritan 

formation and lies directly over the Lloyd Sand member and -

-
is in turn overlain by the Magothy. It is also Cretaceous- sediment and consists mainly of clay and silt with 

interbedded layers of sand. The clay may contain 

concentrations of pyrite and lenses of lignite. The Raritan 

Clay is relatively impermeable and, therefore, forms an -
aquiclUde (barrier) between the Lloyd Sand the overlying- Magothy formation. The Clay is located about 550 feet below 

the site and is approximately 330 feet thick.-
o	 Magothy Formation (Magothy Aquifer) 

The Magothy Formation is the youngest of the late Cretaceous -
deposits found beneath the site. The Magothy Aquifer is- composed of Upper Cretaceous sediments that overlie the 

Raritan Clay. It is in turn overlain by deposits .... of-
Pleistocene Age that form the Upper Glacial Aquifer. 

- The Magothy Aquifer consists mainly of lenticular and 

discontinuous beds of very fine to medium sand, commonly-
12-


-




• 
clayey or containing thin clay lenses, that are interbedded 

with clay and sandy clay, silt and some sand and gravel.- ~ 

Beds of coarse sand and gravel commonly occur in the lower 

-

-

100-150 feet of the aquifer. The sediments in the aquifer 

seem to grade upward from coarser grained at the base to 

finer grained at the top. The greater proportion of the 

clay and sandy clay occurs in the upper half of the aquifer.- Thick beds of clay occur locally at the top of the aquifer 

and seem to be distributed irregularly throughout the area -
(Kilburn, 1979). -
It is possible that the uppermost part of the Magothy 

contains deposits of Pleistocene Age or, conversely, that -
the lower part of the Upper Glacial Aquifer contains - cretaceous' deposits because the boundary between the 

cretaceous and Pleistocene depos its in some areas is-
indistinguishable. In the vicinity of the site it is 

difficult to differentiate between the upper glacial-

-
aquifer and the upper part of the Magothy Aquifer because- Pleistocene deposits rest upon cretaceous sediments of 

similar composition and show no significant lithologic 

differences that drillers would be likely to note (Kilburn, 

U.S.G.S., 1979). Thus, it is estimated that the top of the -
Magothy is located approximately 40 feet below the site.- Its thickness at this location is approximately 510 feet. 

o Upper Pleistocene/Glacial Deposits (Upper Glacial Aquifer) -
The Glacial or Upper Pleistocene deposits lie unconformable-

- 13
 

-




..	 above the Magothy formation and compose all the surficial 

deposits . The	 upper surface of the aquifer and these .. deposits form the present land surface, except where they 

are overlain by deposits of Holocene Age or by landfill.-
The Upper Pleistocene deposits consist of beds of fine to .. 
coarse stratified sand and gravel, boulder clay or till 

consisting of unstratified mixtures of clay and boulders,.. 
and some freshwater lake deposits composed of silt and clay ..	 (Perlmutter, 1949). The Upper Pleistocene deposits in Nassau 

county form two hydrologically significant areas a 

northern area of glacial moraine and a southern area of -
- glacial outwash (Kilburn, 1979). The site is located in a 

glacial outwash area. outwash areas are underlain by 

stratified deposits of sand and gravel and may contain clay-
lenses. The areas absent of clay lenses are characterized 

with high permeability. These Glacial/Upper Pleistocene -
- deposits are approximately 0-40 feet thick beneath the pro­

posed site . 

.. 
-

3.1. 2 soils/Surface Geology 

The Glacial or Upper Pleistocene deposits compose all of the 

surficial deposits. These weathered glacial deposits form the .. soils of the area. According to the Soil Survey of Nassau 

County, by the U.S.D.A. Soil Conservation Service, the soils at .. 
the site are classified in two groups: Urban land - Riverhead 

complex with 0-3 percent slopes in the southern half of the site 
..	 f1!o 

and Udipsamments with nearly level slopes in the northern 

portion. Urban land soil complexes are areas which have been-
- 14 
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-
 intensively developed for housing and typically are more than 50 

- percent covered with buildings and pavement. The grading 

operations may have altered the surface layer content, however, 

- the soils generally exhibit the properties of the Riverhead 

- Series (USDA SCS, 1982). 

The Riverhead Series consists of deep, well-drained, 

- moderately coarse textured soils that formed in a mantle of sandy 

loam or fine sandy loam over thick layers of coarse sand and 

- gravel. These soils occur throughout the County in rolling to 

- steep areas on moraines and in level to gently sloping areas on 

outwash plains (such as this site). 

- Riverhead soils have moderate to high available moisture 

capacity. Internal drainage is good. Permeability is moderately 

- rapid in the su!face layer and in the subsoil and very rapid in 

the SUbstratum (USDA SCS, 1982). - In a representative profile, the southern portion of the 

- site is comprised of the following characteristics: 6 inches of 

asphalt and stone; 1 to 3 feet of organic silts and organic silty 

- clays of low plasticity; followed by a thick layer of poorly 

- graded sands or gravely sands with little or no fines. These 

soils are predominantly classified as a 8-65 material; capable of 

- allowing a bearing of 2-4 tons per square foot (Soil Mechanics 

Drilling Corp., Dec., 1987). 

- The northern portion of the site has been' classified as 
,. 

- undisamments, nearly level. These are level to gently sloping 

areas which have been cut and filled for nonfarm uses. The 

- soil's texture is dominantly loamy fine sand or coarser textured 

- 15 ... 
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material throughout (USDA SCS, 1982) .• 
Upon inspection of the site, it appeared that this area of 

•	 the site could have soils that may be classified as Udorthents­

waste substratum. Udorthents-waste sUbstratum are soils of- landfill areas. These soils may be present in some areas in the 

northern portion of the site where a cement manufacturing-
company filled open pits with debris in 1973 (Nassau County Tax 

Assessors Office). -
A representative profile of this area indicates that the- soils are characterized as a fill material typically consisting 

of: sand, silt, gravel, wood, concrete, plastic, metal, glass-
and cinder. The fill is rated as an 11-65 material; nominally 

unsatisfactory bearing material (Subsoil Investigation, Soil -
Mechanics Drilling Corp., Drawing Number 87R8444-A, 87L8449 and- 88L1889). Hence, the foundations for the proposed buildings will 

- have to consider piles for support. 

In general, it appears that approximately 1/2 of the soils 

on the entire site, especially in the lower elevations or -
- southern half of the site, can be considered natural and un­

disturbed. 

The estimated engineering properties of the soils are shown-
in Table 3.1.1. Soil drainage should be acceptable since 

the gravels and sands of the area provide high infiltrat!bn/ -
-

percolation rates.- 3.1.3 Soil Quality and soil Gas 

An environmental audit was completed in October of 1986 in 

order to characterize the soil quality and gas at the site. A 

Supplement and two Amendments to the initial study were added at -
In -

-
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TABLE 3.1.1 

ESTIMATED ENGINEERING PROPERTIES OF SOILS 

Series Name 
Depth to Seasonal 
High Water Table 

Hydrologic 
Grouo* 

Depth Inches 
From Surface USDA Texture 

Permeability 
Inches/Hour 

Erodibility** 
("K" Value) 

Riverhead 

Udipsamments 

Udorthents 

20 ft. 

Variable 

Variable 

B 0-30 

30-60 

Sandy loam 

Sand. loam sand 
stratified sand 
and gravel 

2.0-6.0 
) 6.0 

.28 

.17 

~ 

-....J 

* The hydrologic groups are defined as follows: 
A - High infiltration rate (low runoff potential) 
B - Moderate infiltration rate 
C - SlOW infiltration rate 
D - Very slow infiltration (high runoff potential) 

** Erodibility Values 
K ~ .10 - .20' Low erodibility 
K = .24 - .32 Medium erodibility 
K = .37 - .49 High erodibility 
K ; .55 - .64 Very high erodibility 

(Ref: Suffolk County Soil Survey and General Soil Map and Interpretations. Nassau County) 

) 



-
 later dates (see Appendix 1 for the Characterization study, 

Supplement and Amendments 1 and 2).-
A version of Figure 3.1.5 was presented in the 

Characterization study and updated in Amendment 2 identifying-
locations of potential contamination. The following reviews the- items of concern presented in Figure 3.1.5. 

o All drainage pools are suspected of high Total Petroleum -
- Hydrocarbons (TPHC) contamination. Of four drainpools 

sampled, concentrations range from 2,200 - 7,200 ppm. TPHC 

in the top foot of sediment. The results from this sampling-
are shown in Table 3.1.2. The supplemental report contains 

the results from the analysis of volatile organic compounds 

(VOCs) listed under the EPA's "129 Priority Pollutant" list.- As can be seen in Table 3.1.2, all drainpools analyzed had 

undetected levels of the VOCs on the 129 priority pollutant-
list. 

o Fourteen sanitary drainpools are located on the site; 13°in -
front of Plander Lanes and 1 near the pro shop. 

• 

-
o There are two buried oil tanks on site; one near the golf 

pro shop and one near Plander Lanes. 

o Amendment 2 of the report disclosed information of a third 

• underground storage tank (UST) on site. This tank is 

approximately 6 feet in diameter and 25 feet long. Based on - the results of the OVA survey, the tank does not leak. 

o In the initial Characterization study, an unknown substance• 
was found near Plander Lanes. Amendment 1 is the laboratory 

• analysis of the substance. Based on laboratory results, the 

18 -
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TABLE 3.1. 2 

SUMMARY OF OVAjGC AND LABORATORY ANALYSIS OF SAMPLES ON SITE 

Laboratory Analysis of Volatile 
(2)	 Orga~ic Compounds Listed Under 

(1) Laboratory Analysis for EPA's "129 Priority Pollutants" 
Sample Petroleum Hydrocarbon Exceeding Maximum Levels 

Location OVAjGC {Parts ~er Million) (Parts Per Billion) 
Cur face 3' Depth

DP-l High 5,900 X (3) X
DP-2 High Not Analyzed Not Analyzed Not Analyzed
DP-3 High Not Analyzed X
DP-4 High 2,300 X 

X
X

DP-5 High 2,200 X 
DP-6 High 7,200 X 

X
X

DP-7 Low Not Analyzed Not Analyzed Not Analyzed
DP-8 No Peak Not Analyzed Not Analyzed Not Analyzed
B-1 No Peak 

;)	 

Not Analyzed Not Analyzed Not Analyzed 
)	 

B-2 High 350 X Not Analyzed
B-3 Low Not Analyzed Not Analyzed Not Analyzed
B-4 No Peak Not Analyzed Not Analyzed Not Analyzed
B-5 No Peak ~!ot Analyzed Not Analyzed Not Analyzed
B-6 High Not Analyzed X Not Analyzed
B-7 No Peak Not Analyzed	 Not Analyzed Not Analyzed 

(1)	 See Figure 1 for sampling locations 
(2)	 Laboratory analysis performed on 5 samples according to proposal and highest recorded OVAjGC 

readings 
(3)	 "X" indicates undetected levels 

~;, 
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sample did not exhibit the characteristic of a hazardous 

waste . 

Following the Characterization study a methane survey was 

executed to determine the amount of methane gas present as well 

as the extent of gas migration on site. Appendix 4 contains an 

engineering report of the existing methane gas conditions as well 

as its remediation alternatives. section 2 of the engineering 

report is a detailed explanation of the methane sampling 

exercises. Figure 3.1.6 and Table 3.1.3 show sampling locations 

and results respectively. As can be seen from Figure 3.1.6, the 

methane Lower Explosive Limit encompasses the northern half of 

the site. 

3.1.4 Topography 

As mentioned in section 3.1.1, the existing site is located 

in a glacial outwash area. The slope is relatively flat ranging 

from 0 to 10 percent and generally runs north-west to southeast. 

Figure 3.1.7 shows the regional topography, while Figure 

3.1.8 shows the topography of the site and adjacent areas. As 

shown, the site slopes uniformly towards the southeast corner of 

the site. The center of the site is characterized with the 

steepest on-site slope (approximately 10 percent). The peak 

elevation is 'situated near the property line and thereby releases 

very little runoff to the neighboring Winthrop Manor Residential 

Area. 

The New York state designated Class II Wetlands, located to 

the east of the proposed development, are relatively flat. 

However, because of the site topography in the northern secti~n, 
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-
 TABLE 3.1. 3
 

-	 SUMMARY OF METHANE SAMPLING CONCENTRATIONS 

A.M.	 P.M.
 
Well Point July 11, 1988 July 25, 1988 August 9, 1988 August 9, 1988- M1 0% L.E.L.
 

M2 0% L.E.L.
 
M3 0% L.E.L.
- M4 0% L.E.L. 
M5 0% L.E.L. 
M6 0% L.E.L. 
M7 5% Gas - M8 25% Gas
 
M9 80% L.E.L.
 
M10 38% L.E.L.
 

-
- M11 80% L.E.L. 

M12* 28% Gas 27% Gas 22% Gas 
M13* 25% Gas 10% Gas 22% Gas 
M14* 18% Gas 13% Gas 28% Gas 
M15* 26% Gas 29% Gas 28% Gas 
M16 27% Gas 16% Gas 70-80% L. E. L.

•	 M17a 30% Gas 
M17b 15% Gas 
M18* 25% Gas 25% Gas 22% Gas 
M19 60% L.E.L. 15% L.E.L. 16% L.E.L.-	 M20 24% Gas 0% L.E.L. 2% L.E.L. 
M21* 26% Gas 100% L.E.L. 26% Gas 
M22 10% Gas 9% Gas 20-40% L. E. L.

•	 M23* 28% Gas 25% Gas 24% Gas 
M24* 20% Gas 0% L.E.L. 0% L. E. L. 
M25* 15-20% Gas 0% L.E.L. 0% L. E. L. 
M26 13% Gas 0% L.E.L. 0% L. E. L.- M27*	 24% Gas 0% L.E.L. 0% L.E.L. 
M31	 0% L.E.L. 
M32	 0% L. E. L.• 

-
M33 74% L.E,L.
 
M34 0% L.E.L.
 
M35 0% L.E.L.
 
M36 0% L.E.L.
 
M37 0% L.E.L. 
M38 0% L.E.L. 
M39 0% L. E. L.- M40 0% L.E.L. 
M41 0% L.E.L. 

• * Locations where permanent vapor wells were installed. 

-Note: Number sequence ends at M-27 and restarts at M31i M28-M30
 
do not exist.
 

...-
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- the corresponding off-site slope runs east to the wetlands. The 

southern section of the wetland is relatively flat without - unusual slopes. 

- 3.2 water Resources 

-
The important water resources 

groundwater and surface water. The 

in the vicinity 

site is located 

of 

on 

the site are 

the border of 

- Hydrogeologic Zone I and Zone VII. 

groundwater recharge area, while 

Hydrogeologic Zone I 

Hydrogeologic zone 

is a deep 

VII is a 

- relatively shallow discharge area, which is likely to contribute water 

-
only to the shallow 

discharges to streams 

groundwater flow system. This flow system 

and saltwater bays, and hence will affect the 

- quality of the surface water. 

Meadow Brook, which is located 

The closest surface water source is 

to the east of the site. The existing 

- conditions of the groundwater and surface water resources in the 

vicinity of the site~ as well as floodplains, will be discussed in 

- greater detail as follows. 

- 3.2.1 Groundwater 

- deep 

This site is 

groundwater 

located 

recharge 

on the 

area. 

border between a shallow and 

As mentioned, the site is 

- located 

3.2.1. 

on the border of Hydrologic Zone I 

The groundwater velocity vector in 

and 

the 

VII, 

deep 

see Figure 

flow zones 

- generally moves with a vertically downward component while the 

-
groundwater in the shallow 

horizontal towards the Bays. 

flow zones moves essentially 

- Zone 

Hydrologic Zone 

I covers areas 

I is considered a deep flow recharge 

characterized by a deep flow system, 

zone. 

which 

.. generally contributes water to the middle and lower portions~of 

- 26 
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the Magothy. Zone VII is a shallow flow where groundwater moves• 
in a horizontal pattern, not entering the deeper water supply 

•	 area. The influence of horizontal flow will be stronger at our 

si te due to the proximity of East Meadow Brook and will 

-
- overshadow the vertical velocity vector~ 

Groundwater elevations below the site are estimated to be 

between 20 and 30 feet. Figure 3.2.2, a water table contour map 

of the area, depicts the regional groundwater flow pattern in the -
shallow water table aquifer; while Figure 3.2.2 shows the 

-
- potentiometric surface of the Magothy Aquifer near the site. In 

both figures the water table contour lines are shown in 10 foot 

intervals. 

The direction of horizontal groundwater flow in Figure 3.2.1 -
-

is perpendicular to the water contours in an isotropic- homogeneous system. Beneath our site, the porous media cannot be 

considered as isotropic or homogeneous, and therefore, absolute 

groundwater direction cannot be established. However, 

groundwater below the site can be said with reasonable-
probability to be flowing south towards the Bays and away from- supply wells at the East Meadow and Uniondale water District. In 

addition, if one overlays both the Magothy Piezometirc surface- (Figure 3.2.3) and the water table (Figure 3.2.2), no vertical 

gradient is shown for our site implying horizontal flow only.-
c.

As shown in Figure 3.2.4, the site is located in the 

Uniondale water District and will be rece~ving water from wells -
owned by the	 District. Water supply wells owned by the Uniondale

• 
water District are shown on Figure 3.2.5 and listed in Table 

3.2.1. The	 proj ect site would probably receive water from the• 
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I I I II I I I II I I II I I II I TABLE 3.2.1 

SELECTED WELLS LOCATED WITHIN 1 MILE RADIUS OF THE SITE 

WELL 
NUMBER
--1­

141 

DEPTH OF 
WELL (FEET) 

UJ9 

WELL DIAMETER 
(INCHES) 

8 

AQUIFER 
DEVELOPED 

SPECIFIC CAPACITY 
(qpm/ft) 

OWNER OR 
WELL USER 

NYCDWSGE 

USE 
WATER 

Test 

OF 
WELL 

Well 

1 
73 716 LIWC Test Well 

1 
3894 415 18 Magothy 14 NYWSC Public Water Supply 

1 
3721 1111 12 Magothy 4 LIWC Public Water Supply 

57 15" Magothy NYCDWSGE Abandoned Well 

54 1III Upper Glacial NYCDWSGE Abandoned Well 

3784 2"" 2" Upper Glacial 8" W. Hempstead Gardens 
Water Distrct 

Public Water Supply 

72 616 18 Magothy 51 Village of 
Center 

Rockville Public Water Supply 

2574 548 10 Magothy LIWC Test Well 

62 2"" 24 Magothy NYCDWSGE Abandoned Well 

1742 272 10 Upper Glacial 27 Grove Theater Industrial Well 

w 
w 

134 

135 

557 

15" 

18 

8 

Magothy 57 Village of 

NYCDWSGE 

Freeport Public Water 

Test Well 

Supply 

3895 5"3 16 Magothy 14 NYWSC Public Water Supply 

3465 

1 
4756 

1 
4757 

562 

3"7 

319 

24 Magothy 

Magothy 

Magothy 

21 East Meadow Water 
District 

Uniondale Water 
District 

Uniondale Water 

Public Water 

~ublic Water 

Public Water 

Supply 

Supply 

Supply 

1 
4758 441 Magothy Uniondale Water Public Water Supply 

1 
4759 356 Magothy Uniondale Water 

District 
Public Water Supply 

8474 Magothy Uniondale Water 
District 

Public Water Supply 

8475 Magothy Un ionda1e Wa ter 
District 

Public Water Supply 

NOTE: 

Source: U.S.G.S., 1963 & N.S.D.O.H. (Survey Report no. 62, 1964) 

:) 

(ll wells located within 1/2 mile radius of project site 



-
 closest well field (wells 4756-9), which are located just north 

of the property off Hempstead Avenue. Approval to receive-
additional water for the proposed project must be obtained by the 

owner of the site from the Uniondale Water District (part of the -

-
- Town of Hempstead Department of Water) . 

Figure 3.2.5 also shows the locations of wells within a one 

and three mile radius of the site. Selected wells within the 

three mile radius are listed in Table 3.2.1. Of the 21 wells 

listed, 13 are used for the purposes of public water supply-

-
including: 6, Uniondale Water District; 2, New York Water- Service Corp. (NYWSC); 1, Long Island Water Corp. (LIWC); 1, 

Village of Freeport; 1, Village of Rockville Center; and 1, West 

Hempstead, Hempstead Gardens Water District. The other 8 wells 

listed on Table ~.2.1 are used as test and industrial wells. -
The quality of groundwater in the vicinity of the site is- good. New York State Drinking Water Standards are shown on Table 

- 3 . 2 . 2 and 3.2 .3. The groundwater qual i ty conditions in the 

vicinity of the site is acceptable according to drinking water 

standards.-

-
- Table 3.2.4 shows the past water usage for the site. As can 

be seen, the usage is divided into two categories; agriculture 

and pUblic water supply for the golf range and bowling alley, 

respectively. 1986 is noted because it is the last year when 

both businesses were operating at full capacity.-
3.2.2 Surface Waters-

The only surface water existing near the site is East Meadow 

Brook and its tributaries. In the vicinity of the site, East -
-
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•	 TABLE 3.2.2 

NEW YORK STATE DRINKING WATER STANDARDS 
•	 FOR COMMUNITY WATER SYSTEMS 

(FROM NYCRR, PART 5,	 TITLE 10) 

- Maximum Contaminant Level 
Contaminant (mg/l, unless otherwise noted)- - Inorganics 

- Arsenic (As) 0.05 
Barium (Ba) 1. 00 
Cadmium (Cd) 0.010 
Chromium (Cr) 0.05 
Fluoride (Fl) 7..2- Lead (Pb) 0.05 
Mercury (Hg) 0.002 
Nitrate (N0 ) 10.0

3 - Ammonia (NH )	 2.03 -
 Selenium (Se)	 0.01
 
Silver(Ag)	 0.05 
Chloride (Cl) 250.0 
Copper (Cu) 1.0 
Total Solids 500.0- I ron (Fe) 0.3 
Manganese (Mn) 0.3 
Sodium (Na) 20.0 
Sulphate (S04) 250.0 -
Zinc (Zn)	 5.0 
pH	 6.5-8.5 units- Organics (Pesticides	 and Herbicides) 

o Chlorinated Hydrocarbons 

-

- Endrin 0.0002 (0.2 ug/l)
 

Lindane 0.004 (4.0 ug/l)
 
Methoxychlor 0.1 (100.0 ug/l)
 
Toxaphene 0.005 (5.0 ug/l)
 

o Chlorophenoxys 
2,4-0 0.1 (100 ug/l)- 2,4,5 TP Silvex 0.01 (10.0 u8/ l ) 

-
-
-
-. 35 
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- TABLE 3.2.3- NEW YORK STATE DRINKING WATIW STANlJAHlJS-OHGANIC Cmll'UIINIJS 
_' I -
 ORGANIC 
' ­- COMPOU"llD9	 INDIVIDUAL TOTAL****
 

~.. ....--- - ... _.. -._--_ ...-_._--_... --_ - -_ ..- _.-.- CUG/I.:r--·--·-CUG/l:) -_._-_.. -. 

A. STAHDAF:OS (PART 5, TITLE 10, NYCRR) 
TH 1HALOt-lETHANES 100 100 

..... ;:'CHLO~O/"ORrr-CTI'"1 Chl'cJt·OlllP.th ..1I1t'!)·---------..-------· ..·-· _._- -----.-------.--.----. 

-BR()I1UFOr<M <Tr 1bromoffieth",ne) 
-[ofROt'IOD l CHLOROMETHANE - -.. ... '-DtBROMOCHtOROMETHANE:"--------- -'--" ----------_._._---­

B. GUIDELINES _.. _--_._-­'-'" - CHI.:OROMETHAN~i!tnv'-Chlori del. -SO---­- I)ROMO,..E THANE CMethyl Bromi de) S(I 

11ETHVLEtiE CHLORIDE CDichloromethane) 50** 
_....__..... D I CHL-onoDt Fl.."1JOROMETHANE-- (Fr eon -12)---'-'---SO -_.--­

TfUCHLl)P.OFLUOROMETHANE (Freon 11) SO - CARBON TETRACHLORIDE (Tetrachlorometh~ne) 50* (EPA proposed MCL=5) 
...... -'-CHLOROETHANE"lEth~ir-ctilor ider- _._- ----- ---'--so --- ­

I ,1 DI CIILOROETHANE 50t 
1, 2 D I CHLOROETHAI'IE 5* 

0"	 " ­- "1",-t -;'-"Tr~ lCHL:OROETHANE-CMethyl ch I or'd form)----·--50* -fE"PAtrruposed 'Mel;;o200')-­
1, 1,2 Tf;: I CHLOROETHANE 50* * 
1, 1 , 2 Tr~ I CHLOPOTR I FLUORlJETHANE 50 * * - 1,'J .-Z,;Z·TETRACHL;OROETHt',tJE ...... . .------....--.- '-50"';'-- - .. '" - -.----..-. --- ...-_ .. ,
 
VltlYL CHLURlOE CChloroettlylene) 5t (EPA proposed HCL =1)
 
1,1 DICHl.OROETI·IYLEt./E (I/invl iducw ChlurLClel 5'J (EPA proposed MCL =7)
 

...	 Ti~ftNS- t, 2 ·DfCHLOf.:OETHYLENE 'CAlso C1 s"-)' 50«----- ..·-----.. ---~-----_· 

TRICHLOROETHVLE~E ~o* (EPA proposed MeL =5) 
TETRACHLOROETHYLENE 5tH 

.-.-....... ~D rCHf:OROPRClPANE .--- ...------------ - . ----:)0*--.-..---- ------.------- . 
1,3 DICHLOROPROPENE (Cis and/or TrAns) 2** 
BENZENE 5* 

-
TOLUt::I'lc:-	 ----------·---·----·-50:tr--··---------·-=----­-
XVLENES 50** 
ETHYLBENZENE 50~ ...-....~~~g:g~~~~~:_.---------- ..--- .. --.-------~---- ~~::---.---} 50*~----------
BROMOBENZENE 50t* 
DI CHLOh--oBENZENE-Co,'m; p)--"- .. -.- --.- -.--.-..----.. -- '~'jon'-( EPA1>r6p<fsea-·}tCI;=i50r­
1.3.5 TRJCHLOROBENZENE 50** 
1,2.4 TRICHLOROBENZENE 50'* -
1:'C~-(TOt'i1n---"---'--'....- .. -... 0 ...--.- -_ ..... --------.-- --11---- .--------"1'*-------. ­

-
 DIOCTYL PHTHALATE ~,I)~
 

ALDICARB' 7.*
 
CARROFURAl'r------·--·- . -- ... --.• ---------.-- .. ---- t 5'*-..- ....--_.----------- ­
CHLOROANE	 1*** 
DINOSE~ . 30** 
OXAM','L-- --------.------- - ... --. - .--- ----- .--._---- .. ~O:r r ­

-
• PARAOUAT 50U 

,..,.__f.Z,NC-- .25'. t( 

-. - ...-. NYSDOH"El='ORr;ormAl'ItCS- HI' COI1N;- SY5TEl-1S;AUG'198:Z~.-----------.-.---.--_. 
U FRat1 5UFFOU(, COUNTY DUH. 
,U FORM PUTNAM COUNTY DHIS. SEPT 198~:; • 

... :, U *- '-TOTAL -OF 'AL:L-COMPOUtWS" 10)0 UG/L- UtILE5S .. NOTEO;--....·---------·- -- ._-.- ..- ._- ._._--. 

Note:	 Any single orgllnic contaminan t ~ 50 ug/l 
Any combination of or~anic contA'l\inAnts ~ln(J ug/l -

-
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•
 

•
 
TABLE 3.2.4
 

WATER USAGE HISTORY
 

• 

-
• 

-

Year 

1986 

1986 

Location 

Golf Range 

Bowling Alley 

TOTAL 

Usage 
(gallons) 

97,000 

639,000 

736,000 

-
-
-
-

Source: Town of Hempstead Department of Water 

-
-
-
-
-
-
-
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.. 
Meadow Brook flows along the eastern side of the Meadowbrook 

Parkway and a tributary is located along the western side of the 

.. 
-

Parkway (see Figure 3.2.6). East Meadow Brook originates east of .. Nassau County Community College near the west side of the Parkway 

and flows as an intermittant stream south to Maria Regina High 

School. In this area the stream travels under the Parkway to the 

east side and continues past the project area. In the area of 

the site, the stream is not known to be used for pUblic, 

.. industrial or agricultural uses and receives only urban runoff 

and groundwater seepage . .. East Meadow Brook and its tributaries travel southward to 

Freeport Creek. Freeport Creek is a tributary to Long Creek, the.. 
Bay of Fundry and Jones Inlet. In this area, the waterway is 

used for recreation purposes.-
The NYSDEC has classified East Meadow Brook as a class D .. fresh surface water. This classification is explained as 

- follows. 

"The waters are suitable for fishing. The 

.. water quality shall be suitable for primary 

and secondary contact recreation even though 

other factors may limit the use for that -
purpose. Due to such natural conditions,.. 

.. 

.. 
such as intermittency of flow, water 

conditions not conductive to propagation of 

game fishery or stream bed conditions, the 

waters will not support fish propagation." 

Title 6 Environmental Conservation, Chapter X-
-
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East Meadow Brook runs into a pond near the intersection of 

the Southern State and Meadowbrook Parkway. The pond is 

historically natural but has varied in surface level over the 

past years (i. e. high during wet seasons and low during dry 

seasons) . This is primarily due to the depletion of the 

groundwater supplies. 

Flood Insurance Rate Maps (FIRM) were obtained from the 

Federal Emergency Management Agency (FEMA). As can be seen in 

Figure 3.2.7, the site and neighboring areas are within Zone C. 

These areas are characterized by minimal flooding. East Meadow 

Brook and the immediate area are designated as Zone A; an area 

which lies within the 100 year flood plain. This means that this 

area would be underwater once in a hundred years--on average. 

The base flood elevations and flood hazard factors in this region 

are not known; 'however, approximate limits are shown in Figure 

3.2.7. As can be seen the site is located well within the limits 

of Zone C; an area characterized as having minimal flooding (>100 

years). As explained in Section 3.1.3, the existing drainage of 

the site flows in two directions. The majority of the property 

slopes southeast towards Jerusalem Avenue. However, in the 

northern section, a small amount of runoff travels easterly into 

the wetlands and the tributary. 

3.3 Air Resources 

The air resources in the vicinity of the proj ect site can be 

explained in terms of local climatological conditions and the quality 

of air in the area. 
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• 3.3.1	 Climate 

The proposed project site is located in the northern• 
temperature	 climatic zone. Despite the nearness to the Long 

•	 Island Sound, Atlantic Ocean, and other bodies of water (the 

Great South Bay), the site area more closely resembles the humid­

• continental	 type of climate than it does the maritime type. This .. 
mild	 and humid "modified" continental climate follows from the

• 
fact that weather conditions affecting the area usually approach 

from a westerly direction (weather systems originate principally-
over the North American land mass), not from the ocean on the 

east and south. Some important exceptions to this must be noted, -
- since the influences of Long Island Sound and the ocean are by no 

means entirely absent. During the summer, local "seabreeze" 

winds blowing onshore from the cool water surface, often moderate-
the afternoon heat; and most often in winter, coastal storms, 

accompanied by easterly winds, produce considerable amounts of -
precipitation.- Precipitation is both moderate and distributed evenly 

throughout the year. Most of the rainfall from June through• 
September comes from thunderstorms, and therefore, is usually a 

•	 brief duration and sometimes intense. Heavy rains of long 

duration associated with tropical storms occur infrequently in 
• 

late summer or fall. From October to April, however, 

precipitation is generally associated with widespread 
C;J

storm• 
areas, so that day-long rain or snow is common. Coastal storms, 

•	 occurring most often in the fall and winter months, occasionally 

produce considerable amounts of precipitation and have been 
• 

.. 
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responsible for record rain, snows, and high winds.• 
Figure 3.3.1	 shows that the site is located in an area that 

•	 averages approximately 43 inches of precipitation annually. 

Table 3.3.1 shows climatological data (precipitation (1938-1983)
• 

and temperature (1937-1983» averages at the Mineola Weather 

station. The Mineola station, which no longer exists, used to be-
located approximately 5.5 miles northwest of the project site. 

•	 Table 3.3.1 and Figure 3.3.1 depict uniformity in weather 

- patterns over this area from Mineola to the proj ect site in 

Uniondale. The climate of the proposed project area can be 

-	 ~ 

characterized by almost even precipitation over the year, as 

shown in Table 3.3.1. Temperatures are highest in July and 

August, and lowest in January and February. winters in the -
project area are moderately severe and are usually over a three- month duration .. Snowfall occurs frequently in the winter months 

and can generally be expected to occur between October and April.• 
The mean yearly snowfall is 26.6 inches. 

The relative humidity varies between 20 and 100 percent -
during the year. Early morning humidity averages between 70 and- 90 percent, while early afternoon humidity averages between 40 

and 50 percent.• 
Wind direction and speed data were measured at Mitchell 

•	 Field, which is located approximately 2 miles north of the 

project site. Seasonal wind conditions at Mitchell Field are 

• shown in Figure 3.3.2. prevailing wi.nds are westerly and 

northwesterly in the winter, and southerly and southwesterly in• 
the summer. Average wind speeds in the area are 10-15 miles per 

hour. continental polar air masses moving from the northwest-
-
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-
TABLE 3.3.1- AVERAGE PRECIPITATION AND TEMPERATURES 

AT MINEOLA (1)-
-
- MONTHLY/ PRECIPITATION(2) TEMPERATURE(3) 

ANNUAL (INCHES (DEGREES F) 

January 3.37	 31.3- February 3.29 32.6 
March 4.20 39.6 
April 4.01 49.4

•	 May 3.55 59.5 
June 3.19 68.8 
July 3.60 74.4 
August 4.01 73.3 

-
- September 3.65 66.3 

October 3.28 56.2 
November 3.94 46.2 
December 3.79 35.6 

Annual 43.87	 52.8• 

- (1) Source: National Oceanic and Atmospheric Administraiton (NOAA) 
(2) Average precipitation 1938-1983
 

_ (3) Average temperatures 1937-1983
 

• 

• 

• 

• 

-
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..	 comprise the principal wind factor in winter, while maritime 

tropical air flows from the south predominately in the 

summertime. convection currents caused by the rapid heating of -

-
the land during the day and the ensuing movement of cooler air- from the ocean to replace the rising warmer air, provide 

refreshing "sea breezes" in late spring, summer, and early fall. 

3.3.2 Air Quality
• 

The Town of Hempstead including the project site is located 

in the New York City-Metropolitan Air Quality Control Region• 
(AQCR), as designated by the u.s. Environmental Protection Agency 

•	 (EPA) . The AQCR program was established to assist states in 

attaining and maintaining acceptable ambient air quality levels. 
~v - Primary national ambient air quality standards (NAAQS) are based 

on a margin of safety to protect the pUblic health, and secondary-
NAAQS standards are based on criteria to include protection of 

•	 ecosystems. These primary and secondary air qual i ty standards 

have been established for six criteria pollutants to quantify 

.. 
- acceptable ambient levels, namely, sulfur dioxide, carbon 

monoxide, photochemical oxidants (principally ozone), nitrogen 

dioxide, total suspended particulates, and lead. The federal and 

•	 state ambien~ air quality standards for these criteria pollutants 

are shown in Table 3.3.2. 

• 

.. 
Air quality, as represented by Air Quality Monitoring 

stations (see Figure 3.3.3) throughout the site area, are of 

generally good quality and meet Federal and state standards for 

•	 sulfur dioxide (S02) , nitrogen dioxide (N02 ) , lead and total 

suspended particulates (TSP). Contraventions of standards -
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.. occurred at Eisenhower Park for carbon monoxide (CO) (running 8 

hour average) and for ozone. Eisenhower Park, which is located .. near an area of fairly high traffic density has always experience 

.. CO levels 

sensitive 

higher than other non-urban .sites. Ozone is 

parameter in the airshed and concentrations 

the most 

of ozone 

.. throughout the entire Metropolitan AQCR are in violation of air 

quality standards. .. Sensitive receptors within a half of a mile radius of the 

- site include: Smith Street School and Roosevelt High School to 

the south; and Turtle Hook Junior Highschool and Patterson Home 

- For The Aged to the west along Jerusalem Avenue. 

- 3.4 Terrestrial and Aquatic Ecology 

3.4.1 Existing Environmental Conditions 

- An abandoned bowling alley with meadowlands to the north and 

east presently exists on the proposed shopping center site. 

- There is also a narrow bank of hardwoods containing some 

- understory, which borders a portion of the property to the north 

and west of the bowling alley that has been able to progress 

- further along in succession. 

This meadowland area with its band of hardwoods comprises 

• approximately' 0.7 of an acre of a site which is approximately 10 

acres in size . .. 
There were no freshwater wetlands or other aquatic habitats 

.. located on the proposed project site. ~ However, there is a 

freshwater wetlands located on the west side of the Meadowbrook .. Parkway running parallel with the eastern edge of the proposed 

project site. -
- 50 



• 

The wildlife present on this site is generally limited to• 
insects, small mammals, reptiles, amphibians and your typical 

• birds common to this area. . 

- 3.4.2 Ecology 

This section will delinate the floral and fauna of the 

meadowland and the wooded area as it presently exists. ~ -
This area can be classified as mainly meadowland in the 

• 
state of secondary succession. Succession is a directional 

change that is best associated with the plant community that-

-

involves a change in the species composition with time. The 

- fauna will follow the successional change of the plant community. 

Succession may be Primary or Secondary. The difference being- that primary succession occurs in areas where vegetation has 

never existed, such as on volcanic ash or bare rock. Whereas, 

secondary succession results due to a disturbance that has 

• occurred to vegetation that was once present. Hence, an 

abandoned farm area would be an example of secondary succession. 

A typical secondary succession pattern can be described as -
- follows: In the first and second years annual weeds tend to 

dominate the newly formed community; crabgrass (Digitaria) is the 

principal species during the first year, with sorrel (Rumex) in-
the second year. During the third year such plants as goldenrod 

(Solidage) tend to dominate with broom sedge (Andropogon) and -
other grasses dominating later on (15-20.. years). During this

• 
third year, pine seedlings (Pinus) become established. 

The shrub stage which tends to follow this meadow stage will 
.~ -

range from 15 to 20 years until approximately 35 years. Between 

-
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30 and 35 years the pine trees become dominant establishing the• 
pitch pines (Pinus rigida). Following this period, the Oaks 

begin to move in such as white oaks (Quercus alba) and black oaks• 
(Quercus velutina) establishing your hardwoods. In New Y~rk 

state, Beech-Maple seedlings begin to develop. -
- By 50-75 years the oaks have become the predominant 

hardwoods as Maple (Acer sp.) and Beeck (Fagus grandifola) have 

also become established.-
A cl imax forest community of Maple-Beeck become the 

predominant hardwoods between 150-200 years in New York state. -
Therefore,	 what is referred as a climax community is that which-

-
is the most stable community that presently exists. 

This successional pattern that has developed may not proceed 

as smoothly as described, because freedom from fire or other 

catostrophic events may set back the successional cycle, causing -
the forest community to return to one of the earlier stages in- the successional cycle. 

The project site area tends to be found predominately in a-
form in which goldenrods as well as other grasses tend to 

dominate. In addition, the stand of hardwoods tends to create -

-
what is known as the edge effect or ectone type of community,- which is a meeting of the grass community with the hardwood 

community. 

In the meadowland area there may be found, herbivore 

•	 animals, (plant eating) such as small '"mammals, birds, some 

amphibians and reptiles. In addition, predator animals, which 

• feed upon these herbivores such as birds and snakes may also be 

-
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found here. 

In the area where the trees are located various specie~ of 

birds tend to predominate. These birds use the trees for nesting 

purposes as well as protection from predation. 

3.4.3	 Floral Inventory 

A vegetation inventory was carried out on the project site. 

There were no federally or state listed threatened plants, but 

there were two protected plants listed on the site. A protected 

specie is one that only the owner can remove. 

Protected species: 

Cornus florida Flowering dogwood 

Loniceria sp. Honey suckle 

Dominant floral types observed or expected to occur on-site 

include but may not be limited to: 

Agropyron repens 

Aster sp. 

Solidago sp. 

Allium nineale 

Rhus	 radicans 

Rannuculus sp. 

Stellaria sp. 

Daucus carota 

Plantago rugelli 

Plantago lanceolota 

Ambrosia sp. 

Chrysanthemum leucantheumum 

Cirsium sp. 

Quackgrass 

Aster 

Goldenrod 

wild onion 

Poison ivy 

Buttercup 

Chick weed 

Queen Anne's lace 

Broad-leafed plantain 

Narrow-leafed plantain 

Ragweed 

Field daisy 

Thistle 

-
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.. Taraxacum sp • 

Oxalis sp. 

Dandelion 

Wood sorrel 

- Pontentilla argentea silvery cinquefoil 

Trifolium repens 

Medicago lupulina-
senecio viscous .. Senecio aureaus 

Verbascum thapsus
• 

Rosa nitida 

Phragmites communis-
Acer rubrum 

Robinia pseudo-acacia -
- Sassafra alibidum 

Prunus serotina 

Catalpa bignonioides-
Pyrus coronaria 

Acer negundo -
Poa annua- Quercus alba 

Quercus velutina-
Quercus rubra 

See Fig~re 3.4.1 for -

White clover 

Black medic 

Common groundsel 

Golden ragwort 

Mullen 

Northern rose 

Reed grass 

Red Maple 

Black locust 

Sassafras 

Black cherry 

Common catalpa 

American crabapple 

Box elder 

Annual bluegrass 

White oak 

Black oak 

Red oak 

a generalized view of the distribution 

of vegetative types found on the proposed project site ... 
3.4.4 Fish and wildlife .. .­

The combination of wooded and meadow land areas will result 

in the edge effect type of habitat resulting in a diversity of.. 
-

-


wildlife animals. Due to the absence of aquatic habitats, no 
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-
fish	 were found on the proposed project site. 

Below are listed the species observed at the proj ect site -
-	 that can be most commonly associated with these types of 

habitats. Population density studies were not considered on the 

various species of animals observed d"uring the visitation that-
was made to the site. 

1', 

There were no observations on the project site of endangered -
- or threatened species as noted by the United states Fish and 

Wildlife service. In addition, New York state has a listing of 

.. endangered and threatened species as well as a listing referred 

to as "Species of Special Concern." This category includes 

species native to NYS that have not yet been recognized as -
.. 

endangered or threatened, but they can fall into this category.- None of the species observed were on the State endangered or 

threatened species. In addition, certain bird species listed 

under special concern under the governmental Conservation Law: 

W-0530, were also not observed on the site either feeding and/or -
perching . 

• The	 following species of birds were observed as well as 

- those that may be expected to 

roosting, nesting, and feeding: 

- Chardarius vociferus .. Columba livia 

Zenaida macroura 

cyenocitta cristata 

.. Corvus brachyrhynchos 

Mimus polyglottos 

-
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be found on the proj ect for 

Killdeer 

Rock Dove 

Moringin Dove 

Blue Jay 

American Crow 

Northern Mockingbird 



• 
Dumettella carolinensis 

• Sturnus vUlparis 

• 
Passer Domesticus 

Cardinalis cardinalis 

- Carpodacus mexicanus 

Melospiza melodia 

• 

Gray Catbird 

European Starling 

House Sparrow 

Northern Cardinal 

House Finch 

Song Sparrow 

The following species of amphibian was observed that may be 

•	 expected to occur at the proj ect site includes, but is not 

limited to: 

• Bufo americanus 

The following mammalian -
site, but are not limited to: 

• 
Sylvilagus ,florodanies 

• Sciurus carolinensis 

Peromyscus leucopus
• 

Microtus pennsylvanicies 

Blerina brevicauda• 
Mus musculus 

Procyon lotor -
Dideliphis marsupialis

• 
Ratties 'norvepicus 

-

American Toad 

species that may be found at "the 

Eastern Cottontail
 

Gray Squirrel
 

White footed Mouse
 

Meadow Vole
 

Shottrailed Shrew
 

House Mouse
 

Raccoon
 

Oppossum
 

Norway Rat
 

The reptiles species observed that may be expected to occur 

at the project site include, 

•	 Lampropeltis triargulum 

Thamnophis Dirtalis..
 
..
 

but were not limited to: 

Milksnake 

Common Garter Snake 
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3.4.5 Wetlands .. There was no freshwater wetlands located on the proposed 

project site. However, there is a Class II wetlands area located- on the west side of the Meadowbrook Parkway and running parallel 

with the eastern edge of the proposed project site.-
Freshwater wetlands are vital and productive areas that have 

many values such as: -
o Acting as flood and storm control areas 

..
 
- o providing wildlife habitats for the breeding, nesting and
 

feeding grounds for many forms of wildlife .
 

o Acting as valuable watershed for recharging groundwater ..	 supplies and for the protection of subsurface water 

resources. However, the NYSDEC has stated that the Class II .. 
Freshwater Wetland near our site is primarily protected

(,~ 

because of 'its vegetation content •.. 
3.5 Human Resources.. 

.. 
A traffic survey report was prepared for the proposed project 

site in June, 1988 . The purpose of this report was to review and 

-

analyze the traffic impact of the proposed development. In analyzing 

.. the traffic impact of the proposed project, data on existing traffic 

conditions was estimated. The impact was super-imposed on existing- conditions and the result analyzed. The existing traffic conditions 

are described in the following section. 

3.5.1 Transportation.. 
.. 

Transportation in the vicinity of the site can be divided 

into three categories: Transportation services, public 

transportation and pedestrian environment. The following -
58-



-
- sections will investigate the current setting for these three 

categories. 

- Transportation Services 

The project site is located on the north side of Jerusalem-
Avenue, between Winthrop Drive and the Meadowbrook Parkway, and 

is opposite Northgate Drive (East and West), as shown on Figure -
3.5.1. 

-
- In this area, Jerusalem Avenue is an east-west Nassau County 

arterial roadway, with two lanes of traffic in each direction and 

with parking on both sides. The arterial roadway services 

westbound commuters traveling to office buildings and the Long -

-
Island Railroad station in Hempstead and eastbound drivers to 

<;'; 

the- Southern State Parkway. The posted speed limit is 40 miles per 

hour. In the area of'the project site, Jerusalem Avenue has a 

horizontal curve which presents a sight distance problem which 

limits the ability of vehicles attempting to leave the site from-
seeing westbound traffic. 

To the west of the project site, Jerusalem Avenue intersects -
-
 with smith Street/Winthrop Drive at a signalized location.
 

Winthrop Drive is a two lane roadway which provides access to a 

small residential area to the north of Jerusalem Avenue, while-
Smith Street is a two lane roadway also providing access to a 

primarily residential area. -
- To the east of the project site, N. ~erusalem Road, another 

east-west arterial roadway, forms a signalized Y-intersection 

with Jerusalem Avenue. N. Jerusalem Road also has two travel-
lanes with parking in each direction. -
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• The proposed access points to the shopping center are 

located opposite the two unsignalized intersections of Northgate 

Drive with Jerusalem Avenue. For this report, these points are -
designated Northgate Drive East and Northgate Drive West. Each - location is proposed to remain controlled by stop signs, with a 

right turn lane and a left turn lane exiting the shopping center.• 
Northgate Drive is a two lane residential roadway, with an outlet 

to smith street.• 
Turning movement counts were obtained for the key 

intersections during the morning, evening and Saturday peak -
hours. The summary of the traffic count on Jerusalem Avenue and- Northgate Drive is on Table 3.5.1 and the summaries of 'itll 

intersections are in Appendix I to this report.-
Peak	 hours were determined to be as follows: 

Morning Peak Hour 7:00 - 8:00 a.m. -
- Evening Peak Hour 5:00 - 6:00 p.m. 

Saturday Peak Hour 12:00 - 1:00 p.m. 

- Public Transportation 

- The Metropolitan Suburban Bus Authority (MSBA) utilizes 

Jerusalem Avenue as means for public transportation between 

Massapequa and Hempstead. The MSBA N54 and N55 line has frequent-
stops (every other block) on Jerusalem Avenue near the site. 

• This provides transportation for school students, shoppers and 

commuters. The N54 runs through the area every half hour on
• 

Mondays through Saturday and the N55 every hour on Sundays. 

-

-

-
 fil 
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EXISTING 

JERUSALEM 

TABLE 3.5.1 
I 

PEAK HOUR TRAFFIC COUNTS 

AVENUE AND NORTHGATE DRIVE 

-
-
-
-
-
-

NORTHGATE 

EASTBOUND 

WESTBOUND 

NORTHGATE 

EASTBOUND 

WESTBOUND 

DR. 

DR. 

EAST 

WEST 

8-9 AM 
(M - F) 

343 

1114 

436 

1111 

5-6 PM 
(M - F) 

1239 

578 

1237 

568 

12-1 
(WEEKEND) 

440 

355 

336 

355 

'-"\ir 

-
-
• 

• 

-
-
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Pedestrian Environment 

•	 There are three major sources of pedestrian traffic within a 

half mile of the site; students from Smith Street Elementary 

-
- School and Turtle Hook Junior Highschool, and visitors of the 

Patterson Home of the Aged. Currently the intersection of 

Jerusalem Avenue and Smith Street/winthrop Drive is the only 

signalized pedestrian crossway. The combination of a large -
amount of pedestrian traffic and only one traffic light in the.. 
area creates a difficulty in pedestrian movement from one side of 

Jerusalem Avenue during peak traffic hours.-
3.5.2 Land Use and Zoning- The surrounding area to the project site is designated to 

.. the following land uses: residential, business, institutional, 

state park and ,utilities. Figure 3.5.2 shows the location of .. these land uses in the project area. 

Residential zoning is located to the immediate west and- south of the site. In this area of the Town of Hempstead, the 

zoning is divided into two categories: "A" and "B". IIA"-
residential zoning consists of single family dwellings which 

occupy 25 percent of the lot. The frontage is typically 60 feet -
and each lot	 is a minimum of 6,000 square feet. Type "B" zoning.. 
is also a single family residential district with 30 percent lot 

occupancy, 55 feet frontage, and a minimum of 6,000 square feet .• 
Residential	 "BII is the most predominant zoning in the project 

•	 area as can be seen on Figure 3.5.2. The residential density is 

5 to 10 dwelling units per acre in this area. - To the west of the residential property bordering the west 

-
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• 
side of project, the land is used for institutional purposes (see 

-
 Figure 3.5.2). This land became the property of the Town of 

Hempstead (Nassau county) on April 26, 1955. The previous owner- was Alms House. The land is currently occupied by Turtle Rock 

Junior High School and Holly Patterson Home for Nassau County• 
Aged and Infirm. 

•	 As can be seen on Figure 3.5.2, land north of the project 

site is designated for water utilities. Designated areas became 

• the property of the East Meadow water District and Uniondale 

water District in 1958. The wells located on the Uniondale Water
• 

District property will be the source of the site's water supply. 

To the east of the site, the land is used as a state park.-
The Meadow Brook State Park consists of wetlands and the 

Meadowbrook Parkway. The wetlands to the east of the site -
- provide a natural buffer from the Parkway, which is one of Nassau 

County's main north-south arteries. Wetlands are also included 

in the park to preserve and encourage their aesthetic benefits.-
The project site and a couple of areas on the south side of 

Jerusalem Avenue are currently zoned for business. These areas -
used to be zoned residential "B", but have been converted in the 

• 
past as the demand for business increased. The project site was 

transferred to a business zone on August 23, 1960.• 
Due to the fact that the neighboring areas are developed and 

•	 vacant land is scarce, future development in the area will be 

- limited. The land uses of residential, institutional, and state 

park are effectively used and shouldn't be changed in the near 

.. future . 

-
65-



-

3.5.3 Community Services 

•	 The site is located in uniondale School District #2. Public 

elementary and secondary schools within this District are-	 Uniondale High School, Lawrence Junior High School, Turtle Hook 

Junior High School, Walnut st. (elementary), Grand Avenue-

-

(elementary), smith Street (elementary), Cornelia Court - California Avenue Complex (elementary) and Northern Parkway 
,.
" 

(elementary) . Private schools within this district are the- Hebrew Academy of Nassau County JSHS, Maria Regina High School, 

st. Martha and st. Pius X Prep. seminary (boys high school). The 

public colleges and universities in Nassau County are the State 

Universi ty at Old westbury, Empire state College, Nassau-
-

Community College, and the U.S. Merchant Marine Academy. Private - colleges and universities are Adelphi University, C. W. Post, 

Hofstra University, Molloy College, New York Chiropractic 

College, New York Institute of Technology and Webb Institute of 

Naval Architecture.-
Public libraries in the area include the Uniondale Public 

Library and Nassau Library System. -
- The police department that services the site area is the 

Nassau County Police Department First Precinct, located in 

Baldwin. The fire departments that service Uniondale are part of-
the Seventy Battalion with locations at: 501 Uniondale Avenue 

(Headquarters); Hawthorne Avenue and Webster Street; Park Avenue -
- and Davis Avenue; and Uniondale Avenue NjO"Front Street.
 

The hospitals located in the Town of Hempstead are Lydia E.
 

Hall Hospital (proprietary), Franklin General (proprietary),
-
Freeport (proprietary), Hempstead General (Proprietary), Long 

-
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Beach Memorial (Voluntary), Massapequa General (proprietary),
• 

Mercy (Voluntary), Nassau county Medical center East Meadow 

Division (Local Government), Oceanside Gardens Sanitarium-
(Proprietary), and Nassau Communities Hospital (Voluntary). The 

closest hospital to the site is Hempstead General in Hempstead. -
- Holly Patterson Home for Nassau County Aged and Infirm is another '­

health care facility near the site. 

The major utilities and services of the area are -
electricity, gas, water, telephone, sewers/wastewater disposal 

and solid waste disposal. -
Electricity and natural gas are mainly supplied by the Long 

Island Lighting Company (LILCO). The LILCO Far Rockaway Power 

Plant is the closest source from LILCO, located approximately six-
miles southwest of the site. Other fuels such as oil, coal and 

LP gas are distributed by private suppliers. -
The source of water supply on Long Island is groundwater.- As discussed in section 3.2.1 (Groundwater), the project site is 

located in the Uniondale water district and would receive its-
water supply from wells owned by the District. The site will 

connect into the water main located on Jerusalem Avenue and would -
probably receive its water from the well field located just north- of the site Oat the end of Hempstead Boulevard. The source 0 f 

("; 

- water from these wells would be the Magothy Aquifer. Uniondale, 

which is an unincorporated community in the Town of Hempstead, 

will receive its water from the Uniondale water District, which -
is governed by the Town of Hempstead Department of Water.- As shown in Figure 3.5.5, the site is located in Nassau 

-
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County Disposal District Three. This Disposal District covers an 

•	 area in the Town of Hempstead, North Hempstead and Oyster Bay. 

The site is located within the Roosevelt Industrial Area Sewage 

-
- Collection District within the Nassau County Disposal District 

Three. 

The major communications service is the New York Telephone 

- ,­
Company, as well as other new telephone services. Other forms of " 

communications are numerous newspapers, radio stations, maj or 

-
- network television stations, cable television, telegraph service 

and post offices. 

The site area in the Town of Hempstead is accessible by 

maj or highways of Long Island, such as the Meadowbrook Parkway-
and Southern Parkway. Hempstead Turnpike is a major local 

roadway located just north of the site. In addition, mass -
transit opportunities are abundant. Extensive bus routes have 

been established and the Long Island Railroad provides another 

transportation alternative.-
Recreational sites and facilities are located throughout the 

project area. County, village and town parks, special historical -
districts, beaches, tennis courts, and golf and country clubs- represent a sampling of the opportunities available. Parks offer 

a wide range of activities including swimming pools, beaches,-
ponds, lakes, ball courts, ball fields and picnicking. Major 

beaches in the Town of Hempstead, Jones Beach State Park, Lido -
Beach and Point Lookout Town Park. Wetlands offer natural- recreational and educational sites. These areas possess 

aesthetic values and promote the study of natural history and-
ecology. Portions of wetlands areas are included in parks to -


69 -



• 

preserve and encourage their aesthetic benefits .• 
3.5.4 Cultural Resources- Cultural resources include districts, sites, buildings, 

structures or objects which are significant in American History,-
architecture, archaeology or culture. The Town of Hempstead has 

several historic and archaeological districts, sites, buildings -
and structures scattered throughout its villages. Selected- historic places, local landmarks and points of interest are 

listed in Table 3.5.2.-
There are many scenic resources in the vicinity of the site. 

In general, the major scenic resources in the area include -

-
Hempstead Lake State Park, Baldwin Harbor Park and such features - as beaches, wetlands, streams, ponds, recreational areas and 

woodlands. 

3.5.5 Demography- The proj ect site is located in the Uniondale Census 

Community. According to the latest census (1980 U. S. Census),-
Uniondale has a population of 20,016, distributed over a total 

acreage of 1, 654, or approximately 12 people per gross acre. -
Table 3.5.3 compares census as well as proj ected populations- through 1985; Examining the table shows a decrease in population 

of 9 percent from 1970 to 1980 for the Census Community of-
Uniondale while the Town decreased by 7.4 percent. Since 1981, 

.. 

LILCO estimates that the population in Uniondale is decreasing at -
a slow rate.- In Nassau county, the average household size at 

-
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TABLE 3.5.2 

SELECTED HISTORICAL PLACES, LOCAL LANDMARKS 

TOWN OF HEMPSTEAD 

Museum in the Park 

Grist Mill Museum 

Belmont Park Race Track 

Woodcleft Canal 

Christ First Presbyterian Church 

St. George Episcopal Church 

Black History Museum 

Rock Hall 

Tackapausha Per serve 

Nassau County Natural'History Museum 

-
-
-
-
-
-
-
-
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AND POINTS OF INTEREST 

East Meadow 

East Rockaway 

Elmont 

Freeport 

Hempstead 

Hempstead 

Hempstead 

Lawrence 

Seaford 

Seaford 
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TABLE 3.5.3 

19601 19701 

POPULATION 

19891 1981 2 1982 
2 

1983 
2 

1984 
2 

1985 
2 

TOWN OF 

UNIONDALE 

HEMPSTEAD 767,211 

20,941 

834,719 

22,077 

772,590 

20,016 

768,608 

20,035 

762,824 

19,578 

760,764 

19,512 

760,816 

19,442 

760,260 

19,421 

"N (1) 

(2) 

Figures 

Figures 

takem from U.S. Census @ April 1, of the year shown 

estimated by LILCO @ January 1, of the year shown 

Sources: LIRPB & LILCO 
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January 1, 1985 was estimated to be 2.94 persons per household 

down from the April 1, 1980 (U. S. Census) of 8.08 persons per 

household. Within Nassau County, the Town of Hempstead was 

estimated, slightly higher than the county, to be 2.97 persons 

per household in 1985 (LILCO, 1985). 

Although the populations given in Table 3.5.3 have declined 

since the 1980 Census, the total number of households has 

continued to rise in the Town of Hempstead (Table 3.5.4). 

As the aging of America continues, the process is reflected 

in the Nassau County data. The median age for Nassau County rose 

10.4 percent from the 1970 to 1980 Census while the nation 

increased 7.1 percent. Table 3.5.5 shows the age distribution 

breakdown in Nassau County for the 1980 Census (LILCO, 1982). 
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TABLE 3.5.4 

YEAR ROUND HOUSEHOLDS 

TOWN OF HEMPSTEAD 

1980 Census 

235,501 237,194 238,611 240,421 241,645 

1	 Estimated by LILCO, January 1 of the year shown. 
Source: LILCO, 1982, 1984, 1985 
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AGE 

e-4 yrs. 

5-9 

le-14 

15-19 

2e-24 

25-29 

3e-34 

35-44 

45-54 

55-64 

65+ 

Source: 198e 

TABLE 3.5.5 

198e POPULATION BY AGE COHORT 

PERCENT DISTRIBUTION 

NASSAU NEW YORK 
COUNTY STATE 

5.2% 6.5% 

6.1 6.7 

8.2 8.e 

9.7 9.1 

8.2 8.7 

6. 9 8.1
0 

6.9 7.7 

11. 7 11. 6 

13.6 le.9 

12.9 1 e. 4 

le.6 12.3 

U.S. Census 

UNITED 
STATES 

7.2% 

7.4 

8.e 

9.3 

9.4 

8.6 

7.8 

11.3 

le.l 

9.6 

11.3 

(~ 

-
-
-
-
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SIGNIFICANT ENVIRONMENTAL IMPACTS 

4.1	 Geology Impacts 

4.1.1	 Subsurface Geology 

The soils in the northern portion of the site were 

previously decribed as a nominally unsatisfactory bearing 

material. The proj ect will require mitigating measures to 

support the foundations of the proposed structures. 

4.1.2 Soil Quality and Soil Gas 

Items of environmental concern from the Characterization 

Study were presented in section 3. These items include: high 

TPHC in the top 1 foot of the existing drainage pools, the 14 

existing sanitary drainpools, 3 Underground Storage Tanks (UST) 

and leaky lines to one UST. All of these items will require 

mitigating measures prior to construction. 

As discussed in section 3.1.3, the existing methane gas 

levels are greater than the Lower Explosive Limit for methane. 

Therefore, an adequate engineering design of a venting system 

must be employed to eliminate the risk of this impact. 

4.1.3 Topography/Drainage 

The majority of the 10-acre site will be re-graded. Hence, 

the topography and drainage characteristics will be changed. 

Site drainage will no longer feed the Wetlands and Jerusalem 

Avenue. All rainfall will be captured and recharged on site. 

site drainage will be discussed further in the Water Resources 

Impacts. 
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-
.. 4.2 Water Resources 

4.2.1 Groundwater 

-	 The amount of water to be used at the site will be increased 

from past usage . In section 3, it was stated that the bowling.. 
.. 

alley and golf range used 736,000 gallons of water in their last 

full year of operation (1986). The proposed project will require 

an estimated 6,300,000 gallons annually for domestic use. This .. is a substantial increase. However, it should be emphasized that 

the past water usage was low for a site of this size ,and.. 
operation; primarily because no irrigation was utilized for the 

golf range (this is seen by the low annual usage for the golf.. 
range, Table 3.2.4). 

The expected water usage was compared to the total water-
pumpage of the ~niondale Water district for the past five years, .. to determine any significant impacts. As can be seen on Table 

4.2.1, the project's expected use would have had only a .005 ­- .0063 increase of the Water District's annual pumpage from 1983­

.. 1987 . In addition, the NYSDEC maximum one year cap and 

consecutive five year running average cap are both above the .. projected usage. Although the project's development alone 

- doesn't appear to approach any of the NYSDEC water caps, a 

combination with other future projects would increase the water 

.. usage . Therefore, mitigating measures should be considered to 

conserve the proposed project's water use . ..	 .­
Long Island water table fluctuations are a growing concern 

(this in part is the reason why the NYSDEC has set the maximum- one year and accumulated five year caps). Any fluctuations in 

-

-
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 TABLE 4.2.1
 

- IMPACT OF ESTIMATED WATER USE 
(All Values in Million Gallons Except Where Noted) 

- Uniondale WD Amount Below Amount Below 

• 
Year 

1987 3 

Uniondale 
WD Pumpage 

1,259.91 

Pumpage Plus 
Project's Estimated Use 

1,266.21 

Percent 
Increase 

~. 5~ 

Maximum 
1 yr. capl 

72.79 

Consecut i ve 5 
Year Avg. cap 2 , 

- 1986 1,~59.39 1,~65.69 ~.59 273.31 

1985 1,144.47 1,15~. 77 ~.55 188.23 55.~6 

- 1984 1,117.23 1,123.53 ~.56 215.47 

- 1983 1,~~7.22 1,013.52 ~.63 325.48 

-
• 

- 1 NYSDEC Maximum One Year cap = 1,339 Million Gallons for Uniondale WD 

-
1 The val ues listed represent: 

Maximum One Year Cap - (Uniondale WD + Project's Estimated Annual Use) 

-
2 NYSDEC Consecutive 5 Year Running Average cap 

for Uniondale WD 
= 1,179 Million Gallons 

-
2 The values listed represent: 

Consecutive 5 Year Running Average cap 
Project's Annual Estimated Use x 5) 

- {Uniondale WD (1987 through 1983) + 

-
• 

3 1987 has been marked as an unusually high water usage 
year. Through June 3~, 1988 the pumpage was 42~.5 

million gallons compared 588.9 million gallons on June 
3~, 1987 • 

- SOURCE: Town of Hempstead Department of Water 

-
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• 
the water tables are a direct function of precipitation and 

• 

-
recharge. Naturally, this project will have no effect on annual 

precipitation, but the development will affect the amount of 

water being recharged to the aquifer. In order to measure the 

benefi t or impact of the development, a water balance was-
performed. 

Table 4.2.2 is a water balance of the pre and post -
- construction conditions at the site. As can be seen, 652,000 

additional cubic feet (4,877, 000 gallons) will be recharged in 

the ground to help resupply the aquifers in the post condition-
than is currently being recharged in the pre construction 

condition. This dramatically helps offset the difference in -

-
water usage from pre to post development--as previously- discussed. 

The quality' of the water recharged from the post development 

condition will not be as clean as the predevelopment condition. 

This can be explained by realizing that the rainfall is landing -

-
and traveling on a parking lot before entering a drywell. The- oils and greases collected become deposited in the drywell and 

typically get caught in the soil at the bottom of the drywell 

(this is because hydrocarbons are not very soluble with water). 

Although this is a common, often unnoticed problem, mitigation is -
necessary to insure that the water being recharged is as clean as- possible. 

4.2.2 Surface Water -
- The only impact to the neighboring East Meadow Brook would 

be in a beneficial way. The additional recharge to the immediate 

-
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-
 TABLE 4.2.2 

WATER BUDGET OF 'IHE SITE- PRE AND POST CONSTRUCTION CONDITIONS 
(ft3/yr)- Parameter I P ET R E	 R 

~- Pre 98,000 + 1.7 x 106 550,000 - 274,600 0 = 974,000 

Post 842,000 + 1.7 x 106 - 114,000 - 1711J,000 - 631,700 = 1,626,000- Net Positive Recharge 
from Development = 652,000 -

-
-
- I: Dmportation, Precondition based on water usage in 1986, Town of
 

Hempstead Department of Water Post conditions estimated by Clive
 
samuel Associates. 

P: Precipitation = 43.87 inches/yr (Section 3.3)-
- ET: Evapotranspiration loss due to vegetation (50%) and paving (5%). 4.2
 

Acres are currently paved and 10.7 are proposed.
 

RUN: Amount of water due to runoff off-site and puddling. 

E: Exportation pre conditions are 0 because current system discharges to -	 the ground. Post cOnditions are assumed to discharge 75% of imported 
water through Nassau County Sanitary sewers.- R: Amount of water recharged into the ground. 

-
• 

-
-
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area	 created by the proposed project will increase groundwater- supplies and thereby increase the supply in the Tributary on the 

• 
west side of the Meadowbrook Parkway. However, this is not 

expected to be a significant impact to the tributary's flow. 

- 4.3	 Air Resources Impacts 

4.3.1 Climate-
It is anticipated that this project is not of a size that 

would affect existing climatological factors such as wind and -
temperature.-
4.3.2	 Air Quality 

As required by the NYSDEC, a "Carbon Monoxide Hot spot -
screening Analysis" was run to determine if the increased traffic 

• 
due to the proposed project will have a significant impact on the 

air quality of the area. The two most critical intersections are-
Jerusalem Avenue and Northgate Drive West, and Jerusalem Avenue 

•	 and Winthrop Dri ve • The computed values from the. worksheets 

proved to be significantly below the criteria that would suggest-	 the developer to complete a more refined process (worksheets are 

shown in Appendix 3). Therefore, the proj ected increase in-
traffic for the proposed project will not make a significant 

impact on the area's air quality. -
A project of this size will typically generate dust during- various phases of the construction process; creating a short-term 

air quality problem for workers and possibly the neighboring• 
\ 

residences to the west. Therefore, it is advisable that 

mitigating measures discussed in section 5 be executed when-
necessary during the construction process.-
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-
 4.4 Terrestrial and Aquatic Ecological Impacts 

4.4.1 Vegetation 

-
- All of the vegetation on the site will be removed. Although 

this is an undesired impact for many, it is necessary in order to 

provide the required amount of parking for the available gross 

leasable area (GLA). This impact will be discussed later in -
section VI - Adverse Environmental Impacts that Cannot Be Avoided- If The Project Is Implemented. 

4.4.2 Fish and wildlife -
There are no fish that inhabit the site. In addition, there- are no fresh-water streams or ponds present on the site. 

Wildlife was noticeably absent in the several site visits that we-
made. However, there is wildlife on the site as discussed in 

Section 3.4.2, that uses the site for migratory purposes or for -
- habitats. This wildlife will more than likely be moved "to 

additional adjacent areas (such as the neighboring wetland) or 

lost to the area permanently.-
4.4.3 Wetlands- As established in Section 3.4.4, a New York state Class II 

Wetland exists adjacent to the eastern portion of the site.-
Normally Class II wetland can be protected by the State from any 

- development within 100 feet from the wetlands. The proposed 

- development ranges from 40 feet in the s.outh, 100 feet in the 

center and 10 feet in the north off the wetlands. However, 

examining the site' s boring data, methane readings, and past-
-

-


dumping into the wetland, one can argueably say that the wetlands 
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adjacent area have experienced a considerable amount of 

disturbance. In addition to the obvious aforementioned 

disturbance of past land uses to the west, directly to the east 

is the Meadowbrook Parkway with its noise and air pollution. 

Sandwiched in between is a New York State Class II Wetland. 

Reviewing this project with regulatory agencies indicates 

that both the NYSDEC and Town of Hempstead agree that the 

northern portion of the site is an area where mitigation may be 

necessary (where the proposed project extends 10 feet off the 

wetlands) . 

In order to mitigate the impacts they must be delineated. 

The most significant impacts can be described as aesthetic, 

noise, runoff and erosion impacts. Aesthetic impact has been 

determined as significant because of the potential for dumping 

into the wetland buffer zone from the proposed parking lot. 

Noise generated from daily activities on site could cause 

ecological disturbance, especially during breeding. 

Runoff and erosion are considered significant due to their 

potential adverse affect on the wetlands. silt from erosion and 

oil and grease from the proposed parking area may enter the 

neighboring wetlands and potentially damage the wetland. 

In order to develop the project as proposed, mitigating 

measures will have to be developed, protecting the integrity of 

the wetlands as they exist or as they would be protected with a 

100 foot buffer. 
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4.5 Human Resources 

• 4.5.1 Transportation Services 

- Naturally, it is anticipated that a new shopping center will 

increase traffic in a given area. In order to determine the 

- '-;' 

significance of the impact, a traffic survey was performed. 

Table 4.5.1 lists the site generated traffic due to the proposed 

• development. All of the values in the table represents the 

- straight, right and left hand turning traffic at an intersection 

(see Appendix 2 - Traffic study for the breakdown of the given 

numbers) •-
In order to fully understand the impact of the increased 

volumes, the level of service at each intersection is given. -
Levels of service range from A to F, which correspond to low- delay (short if any delay) to long delay (greater than 60 

seconds), respectively. Generally Level A and B are favorable,-
while D and F are unfavorable (complete definitions of the 

various levels are given on page 9 and 10 in Appendix A of the -
Traffic Study). Table 4.5.2 and 4.5.3 examine the levels of- service at signalized intesections and unsignalized 

intersections, respectively.-
Table 4.5.2, which lists the level of service for signalized 

intersection~, shows that the existing condition will be -
- unaffected by the development. This holds true for all turning 

conditions at these intersections. 

Conversely, Table 4.5.3 shows that tbere will be undesired-
turning situations at a few locations following development; 

specifically turning left across traffic. As can be seen, -
southbound left turns are consistently at a lower level of-

-
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TABLE 4.5.1 

• SITE GENERATED TRAFFIC 
OOE TO THE PROPOSED DEVELOPMENT 

• 

• 
8-9 a.m. 

(M-F) 

Peak Hours 
5-6 p.m. 

(M-F) 
12-1 p.m. 
(weekend) ~ 

• 

• 

Jerusalem Ave./Winthrop Dr. 

Eastbound 
westbound 
Northbound 
Southbound 1 

45 
41 
5 
B 

176 
196 

2B 
B 

259 
287 

29 
B 

• 

-
Jerusalem Ave./Northgate 

Eastbound 
westbound 
Northbound1 
Southbound 

Dr. West 

5B 
18 

B 
58 

196 
78 
B 

275 

288 
115 

B 
4B1 

'-.' 

• Jerusalem Ave./Northgate Dr. East 

• 

.. 
Eastbound 
westbound 
Northbound1 
Southbound 

35 
5B 
B 

35 

157 
196 

B 
118 

23B 
288 

B 
172 

.. 

.. 
No • Jerusalem Ave./Jerusa1em Ave. 

Eastbound 
South\<illestbound 
Northwestbound 

42 
25 
25 

196 
98 
98 

287 
144 
144 

• 

• 
.. 1	 Source area is so small that site generated traffic 

is negligab1e in terms of the analysis 

-
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-
-
.. 
-
-
-

Jerusalem Ave.­
Snith/Winthrop 

Jerusalem Ave.­
N. Jerusalem Rd. 

TABLE 4.5.2 

LEVEL OF SERVICE 
AT SIGNALIZED INTERSECTIONS 

Level of service 
Peak Existing Proposed 
Hour Condition Condition 

A.M. A A 
P.M. A A 
sat. A A 

A.M. B B 
P.M. B B 
sat. B B 

':-:; 

~ 

-
-
-
-
-
-
-
.. 
-
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TABLE 4.5.3
 -

LEVEL OF SERVICE
 - AT UNSIGNALIZED INTERSECTIONS 

Level of Service 
Turning Peak Existing Proposed 
Movement Hour Condition Condition -

-
 Jerusalem Ave.- SB left A.M. N/A E
 
Northgate (west) " " P.M. N/A F
 

Sat. N/A F 

- " " 

A 
SB right A.M. N/A A 

P.M. N/A" " 
Sat. N/A A" " - NB left/right A.M. 0 E 

~, 

P. M. 0 E 

- " " 
Sat. A 0" " 

EB left A.M. N/A C 
P.M. N/A B- " " 
Sat. N/A B" " 

WB left A.M. A A 
P.M. C C" " 
Sat. A A - " " 

Jerusalem Ave.- SB left A.M. N/A E- Northgate (ea st) " " P.M. N/A F 
Sat. N/A E" " 

SB right A.M. N/A A- P.M. N/A A 

-
" " 

Sat. N/A A" " 
NB left/right A.M. 0 0 

P.M. 0 E" " 
Sat. A 0" "- EB left A.M. N/A C 
P. M. N/A B - " " 

~Sat. N/A A" " 

WB left A.M. A A 

- " 
" 

" 
" 

P.M. 
Sat. 

C 
A 

0 
A 

-
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service than northbound left turns; this is explained by the poor• 
sighting westbound when attempting a southbound turn. 

It should be pointed out that poor levels of service aren't -
- restricted to the post development conditions. Currently there 

are undesirable levels of service when attempting to turn left 

heading north out of Northgate Drive East and West. However, the- expected increase in traffic due to the development only 

magnifies the poor level of service at these intersections. As a• 

-
- result, mitigating measures should be developed. 

Public Transportation Impact 

As mentioned in Section 3, the Metropolitan Suburban Bus 

Authority system runs on Jerusalem Avenue between Massapequa and 

Hempstead. The proposed development will undoubtedly have a -
beneficial impac~ on the project area due to the residents' need 

for shopping. This will aid those who are unable to travel by a -
-
 more convenient means.
 

Pedestrian Impact 

section 3 discussed the present pedestrian environment f~as-
difficult to cross from one side of Jerusalem Avenue to the other 

during peak hours of traffic. This is primarily due to the fact -
that there is only one crossing area (Jerusalem Avenue and- Winthrop) as well as two neighboring schools and Holy Patterson 

Home for the Aged.-
The addition of the proposed shopping center will not have a 

significant impact on the pedestrian environment, but will -
increase pedestrian traffic to a degree. In light of this fact,- mitigating measures should be considered. 

-
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4.5.2	 Land Use and Zoning 

This project will not violate any existing land use and -
zoning regulations. As mentioned in section 3, the proposed- project is converting from one commercial business land use to 

another and therefore, maintains the local ordainances.-
4.5.3	 Community Services 

Due to the small size of the project, the impact on the -
- community services is minimal. Such items as police, fire 

protection, and utilities will increase slightly, however the 

overall impact is very small. The impact on items such as-
educational facilities, health care services and social services 

can all be considered de minimus. -
-
- Recreational facilities will suffer a minor impact due to 

the loss of land, which occupied previous facilities. However, 

the bowling alley and golf range have been closed to the pUblic 

for over a year. 

4.5.4 Cultural Resources Impacts -

-
- Due to the small size of the project, it is anticipated that 

no impacts will be felt on the Cultural Resources within the Town 

of Hempstead as well as Uniondale. 

However, the proposed development will have a small impatt 

on the local, noise levels in the project's area. This will -
primarily be due to the delivering of supplies to the food market- and retail stores. This may require mitigating measures . 

•	 4.5.5 Demography Impacts 

- It is anticipated that a project of this size and type will 

not affect demography characteristics such as: population 

-
-
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density, distribution or composition. However, the project will .. 
have a beneficial affect 

.. employing 200 people during 

project's completion . ..
 
..
 
•
 

..
 
•
 

..
 
•
 

-

-

-

-

-

-

-

-

-


on the community's job market by 

construction and 188 following the 



-
-	 SECTION 5 

MITIGATING MEASURES TO 
MINIMIZE ENVIRONMENTAL IMPACT-

-
The following mitigating measures will be included in this - development in order to reduce or avoid the potential impacts that 

have been identified in Section 4. 

5.1	 Geology 

o	 Support the building foundations on piles.-
o	 Removal of the top two feet in all existing drain pools on 

site. -
o Destroy and/or remove the sanitary drainpools.- o	 Removal of the buried tanks by a licensed hauler. 

o	 Methane venting system will be designed and implemented, as-
shown in Appendix 4. 

o	 The proposed site elevation should be lower and adequately -
sloped away from the neighboring residential area. This- will to provide a safe-guard from flooding the residents' 

area during storms greater than 2 inches per hour.-
o	 Design an implementation of a soil erosion control program. 

o	 Use of energy dissipation techniques prior to discharge 'of -
runoff into the wetlands during construction.- o Use of on site dry wells to collect roof runoff and 

discharge into the ground rather than increase surface water-
runoff. 

• o	 Special attention to the off site planting in the northeast 

corner. Implementation of a retaining wall in this area to -	 avoid erosion. 

-
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-
 5.2 water Resources 

o Connect to the Nassau County sanitary system. 

o	 As mentioned previously, use of energy dissipation- techniques prior to discharge of runoff into wetlands during 

construction.-
o	 Use of soil erosion control techniques during construction 

and operation to avoid f il tration of wetlands. These -
include hay bales, temporary restoration of vegitation to 

-
- disturbed areas, clearing and grading of only one section at 

a time. 

o	 Incorporate water saving fixtures into the facility design, 

decreasing water need above and beyond the New York state -
- Code. 

o Use of special catch basin design to capture petroleum 

hydrocarbons prior to recharge (see Figure 5.1).-
5.3	 Air Resources 

o	 During construction, the use of proper construction-
techniques such as wet down to control fug i tive dust-	 emission. 

- 5.4 Terrestrial and Aquatic Ecology 

o	 Implementation of eight foot high stockade fence along 

eastern boundary to stop dumping into wetlands and to aid in -
-
- noise reduction (see Figure 5.2). 

o Use of one row of hemlock trees to act as a visual and noise 

barrier for the wetlands (see Figure ~.2). 

o	 Two foot high curb along eastern border to stop any runoff 

into	 adjacent wetlands.-
o As mentioned previously, implement an adequately designed 

-
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-
retaining wall to prevent soil erosion and siltation in the- northern portion of the site. This will safely protect the 

wetlands near the northern border.-
5.5 Human Resources -


-

-

-

-

-
-
-
-
-

-

-

-
-
-
-

o Design adequate and safe access to proj ect site to handle 

o 

projected traffic flow. 

Installation of adequate traffic control devices; 
("., 

such as 

traffic light at east entrance of the proposed development. 

In addition, proper pedestrian crossing devices and walkways 

should be included at this intersection. 

o Use of construction materials that minimize fire hazard. 

o Incorporate energy saving measures into the facility design. 

o Exterior lights must be directed downward toward the parking 

area without illuminating the adjacent residential area. 

o Design buffers to be visually pleasing and to protect the 

surrounding land uses from the proposed project, such as: 

( 1) plantings and (2) 8' stockade fence along the west, 

north and east border of the site. 

o Schedule construction operation during normal business hours 

to minimize noise impact and abide by Town of Hempstead Code 

(Chapter 144, Articles I and II). 

95
 



-

SECTION 6
 

ADVERSE ENVIRONMENTAL EFFECTS -
THAT	 CANNOT BE AVOIDED IF THE PROJECT IS IMPLEMENTED 

- In almost every development, there are adverse environmental 

effects. The objective is to try and supplement the adverse effects-
with mitigating measures in a way to reduce their severity. The 

following are the adverse impacts associated with this project and -
their respective mitigating measures:-

-
1. Some additional disturbance to the Class II wetlands is 

inevitable, however, this wetland is currently bordered by a 

much more adverse disturbance (the Meadowbrook Parkway) than 

the proposed development. In addition, the impact to the -

-
wetland has been significantly reduced by the proposed- mitigating measures: implementing a retaining wall in the 

northern portion will eliminate erosion and siltation; a two 

foot high curb bordering the eastern side of the site will 

eliminate oils and greases from contaminating the wetlands;-

-
and the eight foot stockade fence combined with one row of - hemlock trees will provide an adequate noise and visual 

buffer. 

2.	 An increase in traffic in the area is inevitable. However, 

by imple~enting a traffic light, overall traffic flow will -
- have less delays. In addition, traffic and pedestrian 

safety will be increased. 

- 3. Water use at this site also has an aQverse impact which is 

part of the proposed development. However, as shown in 

section 4, the water recharged by the proposed development-
will	 almost make up for the increased use. To remove the -
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-
-	 oil and grease from the runoff prior to being recharged, a 

special catch basin design was given in the mitigating 

-
 section. 

4.	 An unavoidable noise and visual impact will be felt by the 

-
- neighboring residential community since all vegetation will 

be removed from the site. Although this is an undesirable 

impact, several mitigation measures are employed to reduce 

the impact.-
o	 A concrete retaining wall will be constructed along the 

entire northern boundary as well as half of the western -
property line. This is required so that the site- elevation (parking lot) is up to six feet below the 

resident's backyard elevation.-
o	 A eigh~ foot stockade fence will be placed on top of 

the retaining wall. -
o	 Two rows of native shrubbery including: Hybread- blueberries, Caoneaster, I1exg1abere in the first row 

and Junipers alternating with Viburnum in the second-
row. These rows will be placed behind the retaining 

wall for an additional buffer. -
Alternative building layouts were also considered as a mitigation- measure; these alternatives will be discussed in section 7, 

ALTERNATIVES.-
-
-
-

-
 97
 



-

- SECTION 7 

ALTERNATIVES 

- Due to the fact that the land is privately owned, alternatives 

for this project are limited in scope. The alternatives investigated-
for the purposes of the Environmental Impact were a no action 

alternative, different layout alternatives and different use. -
Alternative 1 - No Action 

-
- The no action alternative would keep the site in its present 

state. As described in the environmental study, the site has already 

seen the influence of man. Part of the site is being used as a local 

dumping area. Under the alternative, the wildlife that presently -

-
inhabits the area would benefit. However, this wildlife does not - appear to be abundant or of high quality. No wild or endangered 

species were identified during several site visits. In addition, the 

property is largely undeveloped land, hence the school district is not 

_ receiving the tax benefits of the taxes for this property. 

Alternative 2 - Rotation of Building - Under Alternative 3, the buildings bordering the western side of 

the site will be moved to the eastern side of the site as seen in- Figure 7.1. This will affect the impacts in the following way. 

Aesthetic Impact-
The tree buffer to the west will be removed due to the fact that 

there will be no truck deliveries in this area. This will cause -
- the neighborhood on the western boundary t9 overlook the parking 

lot which has its own noise impact even at odd hours; such as 

young adult misuse (i.e. screaching of tires and drinking at late-
hours). The proposed design has building C serving as an 

-
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-

- additional buffer to any off hours disturbance in the parking 

area. By moving building C under this alternative to the eastern 

- side of the site, this noise buffer will be eliminated. 

- The residents along the western portion of the site will benefit 

from the fact that no delivery trucks will be loading and 

- unloading between building C and the property line. 

Methane Impact 

• Under this rotation, buildings A and B will still be present over 

- the high methane concentrated area as in the proposed design. 

Therefore, the remediation steps for the proposed design will be 

- required for this alternative. In essence, this alternative does 

not benefit the methane impact. 

- Drainage Impact 

- Under this alte~native, the drainage of the site will not be 

significantly changed from the proposed layout. 

- Wetlands Impact 

Alternative 2 has the greatest impact on the wetlands. The 

- southern portion of the site will suffer because of the rotation 

of building C along the eastern border of the site. The noise 

- from the truck. delivery will increase and the light shining on 

- the delivery areas will also increase the impact in this area. 

However, in the southern area, the distance to the wetlands 

- boundary is greater than in the northern portion of the site. 

- The northern portion of the site will have the same impact as 

discussed in the prior sections of the report because building A 

- and B will remain as in the proposed design. 

-
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Traffic Impact- Under this alternative, the traffic levels will not be advers~~y 

changed from the proposed development. However, the positions of - the entrance/exit locations are relocated, posing a particular 

- problem with the alignment for the recommended traffic signal at 

the east entrance. 

This will be an undesirable situation for traffic flows and may -
be an increased hazard for pedestrian traffic. Governing 

Agencies may object to these conditions. -
Alternative 3 - Different Use -

- The final alternative is changing the use of the land. During 

the Environmental Impact statement Scoping Meeting, held on June 23, 

1988, Uniondale neighborhood support groups expressed concern of-
losing the previous recreational facilities. The alternative of a 

fitness center was introduced by the support groups. -

-
In today's era, a recreational facility such as a- tennis/racketball fitness center would not eliminate or benefit the 

impacts on the proposed site location. For instance, the water usage 

for a recreational facility would be astronomical when compared to the 

proposed project. This is largely due to the locker rooms and their -

-
showers. Without question, this would have a large impact on the- already sensitive NYSDEC water cap issue. 

other impacts developed and discussed in this report would still 

exist; wetlands, methane, visual and noise on the residential 

community, and traffic impacts would all still De present in a similar-
form. 

These facts, combined with the developer's propensity to provide -
-
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the community with a shopping center complex, make this alternative 

undesireable. -
Conclusions-

- Each alternative showed some advantages and disadvantages in 

comparison to the proposed design. However, the proposed project with 

- its mitigating measures, is a plan with clear overall advantages as 

follows:
 

1) Traffic
-
With the addition of a traffic light at the eastern entrance of 

the proposed development, both the automobile and pedestrian -
- traffic will benefit. This light will allow traffic to flow at a 

uniform rate without long delays for the customers leaving the 

development. In addition, the traffic light will increase the-
safety condition~ for the pedestrians trying to cross Jerusalem 

Avenue. -
- 2) Methane 

The design alternative presented in Appendix 4 safely vents all 

of the methane gas generated under the buildings and parking-
lots. Without this venting procedure, any development may be 

more dangerous than the present condition of the site; by paving -
the site without venting the methane gas, the gas may build up- and migrate to the path of least resistance. In other words, the 

gas will migrate laterally to the residential community--to the-
north and west of the site. 

• 3) Wetlands 

The runoff will be controlled as explained in the mitigating- measures. This will prohibit oil and grease runoff from flowing 

-
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-
 into the wetlands. 

The visual and noise impacts will be remediated by an eight foot 

high stockade fence and one row of hemlock trees.-
-
-
-
-
-

4) Aesthetic 

The proposed project has buildings near the adjacent residential 

community to the west and north of the site. These buildings 

provide a buffer to the parking lot area. Shopping centers are 

often characterized by noise disturbances such as young adult 

misuse. 

Noise and visual impacts will also be reduced by implementing the 

8' stockade fence and one row of hemlocks. 

-
-
-
-
-
-
-
-
-
-
- 103 



-

SECTION 8
 

- IRREVERSIBLE AND IRRETRIEVABLE COMMITTMENT OF RESOURCES 

- A proj ect of this size is so small that only the following 

-
natural and 

unavailable 

human resources 

for future use. 

will be consumed, converted, 

These include resources such 

or 

as: 

made 

the 

- fuel necessary to construct the center, the wood and other raw 

materials that would be used in the construction of the center, any 

-
-
-

labor that 

(from the 

development 

-
-
-
-
-
-
-
-
-
-
-

is utilized for construction, and the groundwater SUP'9ly 

Uniondale water District) that will be consumed by this 

on a daily and annual basis. 
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SECTION 9- GROWTH INDUCING ASPECTS
 

-
 Since the size of the project is so small and in an area that is 

already almost completely growth saturated, the growth inducing-
aspects of the project are minute. All of the school districts, fire 

districts, and police districts are well established and can handle -
the new development without expansion.-

-
-
-
-
-
-
-
-
-
-
-
-
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- SECTION 10 

EFFECTS ON THE USE AND CONSERVATION OF ENERGY RESOURCES
 

-
 This project will be built in accordance with the New York State 

- Energy Code and, as such, will be the most advanced construction for 

-
the use 

sources 

of saving energy throughout the life of the project. Energy 

for this development will undoubtedly be LILCO for electricity 

- and 

the 

oil for heating. 

overall oil and 

The effects of this shopping center project on 
~'> 

electric bUdget for Uniondale, the Town of 

- Hempstead and the County 

-
-
-
-
-
-
-
-
-
-
-
-

are minuscule. 
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• 
SECTION 1 

Site Visit
• 

An initial site visit took place on September 29, 1986. It was a 

sunny day with temperatures in the 70's. The sitp area is located al -
1121 Jerusalem Avenue, Uniondale within the County of Nass8l1 (see 

Figure 1.1). A bowling alley and golf driving range are the present -
land	 uses at the site •

• 
A base map was prepared and functioning busi.nesses were located. 

Refer to Figure 1.1 for Site Plan •• 

•	 Location and Identi fication of Potential or Past Slorage or Spi Ilugc 

of Toxic Materials 

• 
Figure 1.2 shows locations of potential sources of toxic 

material.• 
o	 Fourteen subsurface sanitary pools were located. The 

bowling alley and golf range evidently never connected to -
the	 sewer main located along the sidewalk, south of the- site. If true, it represents a violation of the Nassau 

County Health	 Code. These pools are potential receptors a [ -
-

toxic material and other wastes disgarded 

toilets within the building. 

:i n s inks and 

- o A buried 3,000 gunon 

the southeast corner 

functioning oil lank was identified ill 

of the bowling alley. This tank has 

• 

• 

the potential to 

groundwater • By 

eventually it must 

leak its product into the ground and 

State law, it must be tested, Dnd 

be removed and replaced by a corrosion­

- resistant tank with secondary containment. 

-
- 1 
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a A buried tank exists next to the septic pool ncar the pro 

shop of the golf driving range. 

a Leaky gas lines are located near the buried oil Lank. 

Explosive potential due to characteristics of gas. 

a All drain pools are pooled with water indicating clogging, 

poorly drained soils or high water table. 

a In the rear of the parking lot of the bowling alley 

an abandoned car and a heavily oil stained pavemenL area 

at the least indicate chronic oil dumping. This area drains 

directly into drain pools that have a direct connection to 

the aquifer. 

a Unidentified brownish soft :-Jo]id )oc;ll('d in re<lr pinking Illi 

of bowling alley. Stain on pavement indicaLes leaching or 

material into drain pool nearby. 

a Along the west border of the siLl', excessive amounts of 

domestic dumping from residence La the wesL or Lhe fence. 

Gas tanks, paint cans, etc. were found. 

a Throughout the middle and northern boundary of Lhe siLl' 

(behind the bowling alley), evidence or recent and pnsL 

dumping was observed. Irregular land elevations of site 

indicates past landfill practices. 

a Stressed vegetation in northern sections of the siLl' area 

suggests limitations to rooL penetration and/or differing 

chemical properties of underlying soils. 

a Large abandoned rusty tank located in the middle of the 

north boundary of the site. 

a 55 gallon drum located to the east of the rusLy Lank. 

4 



.. 

.. 
SECTION 2 

Photo Log 

.. 
-
-

A photo log was taken of the site to characterize the 

status of the land. Each picture wns l,lken for <l SIH'cific 

That reason is explained below the picture. 

present 

n"ISOIl. 

.. 

.. 

.. 

.. 

.. 
-
-
-
.. 
-
• 

.. 

.. 
- 5 



-

-

-

-

-

•
 

•
 

•
 

•
 

-

-

-

-

-

-

•
 

-

-

-


#1- View of site area from the south­
east corner showing present land 
us~ (Plander Lanes bowling alley 
on left and miniature golf/driv­
ing range in center and right). 

....-

#2­ Pictvre showing southeast corner
of sIte (mInIature golf/drIvIng
range) . 
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-
• 

• 

-
-

#3­ Golf driving range in 
environmental hazards 
here. 

use. No 
observed 

-
-
• 

-
-
• 

-
- #4­ Front 

Lanes 
parking lot of Plander 
bowling alley. Note the 

sample pool #1 in center of photo. 

- High OVA/GC peaks were recorded 
here. 
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#5	 Front parking lot of Plander 
Lanes bowling alley. Note 
the sample drain pool #2 in 
center of photo. High OVA/GC 
peaks were recorded here . 

#6- Sanitary pool located in front 
parking lot of bowling alley. 
No connection to Nassau sewer. -
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/ 

- #8­ Southeast corner of Plander 
Lanes bowling alley. Photo 
shows air conditioner, garbage 

- dumpster, and newly tarred 

-

asphalt where 3,000 gallon oil 
tank is buried (center). 
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• 

- #9­ corner 

• 

-
of 

-
-
• 

• 

• 

• 

-

•• 1, 

"\
 -\ 

#10- Leaky gas line on southeast 
corner of bowling alley. 
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~ #12-	 East border of bowling alley­
.	 parking lot and west border of
 

golf driving range. Area
 
appears to be clean.
 

#11- Clogged drain pool at 
of stairs, on southeast 
corner of bowling alley." 
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-
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-

-
• 

-
- #13- Rear of Plander Lanes bowling 

alley. Note the abandoned 
car in center.-

-

-

-

-
• 

-
• 

• 
#14- Closer view of car and oil 

stained asphalt. Evidence 
of dumping on right of photo.-
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Closer view of oil stained 
pavement ln rear of bowling 
alley. 

',........~ 

Evidence of dumping ln rear, 
of bowling alley. 
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#17­• 

-
-
-
-
-
-
-
• 

- #18­

Drain pool sampli~g locatio~ 
#6. No te. the s tai ning of the:'~: 
asphalt leading to the pool. 
This staining-appears to be 
originating from an unidentified 
substance in mid-left of photo. 

Closer view of unidentified 
substance on asphalt. A sample - of this was taken to the labora­
tory to be analyzed for EP 
Toxicity. 
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-
-
-
-
-
-
- #19­ Photo shows OVA/GC operation 

- on sediment sample. 

-
-
-
-
-
-
-
-

#20- Site area behind bowling alley 
and to the east. Note the 
differing elevation of the- landscape in the center of the 
photo.- 15
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#21- Puddles of water located in 
rear parking lot of bowling 
alley indicating improper 
drainage of drain pools. 

#22- Drain pool #4 sample location. 
Note the flooding of this 
pool. High OVA/GC peaks 
recorded here. 
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~.-.-~.-
-

-
-
-
• 

-
Drain pool #5 sample location- (north of drain pool #4~. 

Note the flooding of th~s 

- pool. High OVA/GC peaks 
recorded here. 

-
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#23­

-

-

-

-
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#24- Soil boring #2 located in 
center of site area. High 
OVA/GC readings were recorded 
here. 
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#26- Hidd1e o fsite ar northern btank inea . Note theorder of
center f rusted o photo. 
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#27- Closer View of rusted tank. 

#28­ Evidence of 
in northern 
area. 

recent dumping 
portion of site 
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. ou t ev l ­#29- olnts . on clearly ~ed vegetatl
Photo of stressportion ofdence rthernalong no ,
 
site area.
 

4f.30- evidenceHore -. on
vegetatlon 
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Boring location B-3 in center 
of photo. Slight OVA peak 
was recorded here. Note the 
55 gallon drum in mid-right 
of photo. 

Closer view of 55 gallon drum 
on north boundary of site. 
Ambient air readings in this 
area were recorded"having- 30 ppm organic compounds with 
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#34- Boring B-5 along east border 
of site. OVA/GC recorded 
no peaks here. Note the 
clean soils. 
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#35­ Dry drainage ditch running 
north-south along east 
border of site area. ~ote 
the thick vegetation here. 
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• SECTION 3
 

Past Spill Activity and History of ~ Use 

• Contacted Steve Silvers, P.E. (in Sanitation Department of 

- the Nassau County Department of Health) to gain access to 

files of recorded oil and gasoline spills in close proximity 

to the site.-
o Met with Lawrence Hoffman, Public Health Sanitarian 

• for the Bureau of Water Pollution Control (N.C.D.H.). 

o Reviewed files for Uniondale and no oil or gasoline
• 

spills were recorded for this area. .. Met with Lawrence Sama, Public Health Engineer, (N.C.D.H.) 

of the Industrial and Hazardous Waste Management DJvision. -
 0 Filled out request form for access to chemical spill 

files •.. 
0 Reviewed Uniondale file and found the following: 

-

.. 
.. 

t.) 

Date of 
Incident 

8/83 

Location 

A. Holly Patersen 
Nursing Home 
(Jerusalem Ave., 
Uniondale) 

Details 

-Chemical dumping on site. 
Chemical identified as kerosene used 
to clean brushes. Dumped along the fence 
line on the eastern boundary of the prop­
erty. Discoloration of soil marked dumping 
location. Soil was excavated to be removed 
and disposed of but it was stolen. 

- 8/85 A. Holly Patersen 
Nursing Home 
(Jerusalem Ave., 
Uniondale) 

-A 55 gallon drum was emitting toxic vapors. 
The 55 gallon drum was removed from the laundry 
room and set out in an open field northeast of the 
main building. 

• -Several employees were sent to the hospital from 
inhalation of gases emitted from the drum. 

• -Drum was removed and disposed of • 

-
.. 

24
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-
 The location of this activity is within a one mile radius, 

however, it is distant enough to pose no major threat to- the site area. 

-	 Met with Philip Spalleta, Chief Planning Drafter, of the 

Nassau County Planning Commission and reviewed aerial 

photographs of site area dating from 1950 to 1984.-
o	 Reproduction of these photos was not possible due to 

positive photos. -
o	 In 1950, aerial photo shows the entire site used as a 

, 

-
- cement manufacturing plant. The north portion was a 

large pit filled with water. Surrounding land to the 

west was used for farming. Undeveloped land was 

observed to the east. -
o	 In 1962, aerial photo shows the site to be used as a-	 cement manufacturng plant on the southeast portion and 

the entire north was occupied by ~ large pit filled-
-

with water. The southwest portion of the site was 

(:) 
occupied by a bowling alley. 

0 In 1966, aerial photo shows the same site development- as 1962 photo. 

0 In 1976 and 1984, aerial photographs show site area to-
be developed the same as present. Plander Lanes 

Bowling Alley and Sunrise Golf Driving Range presently -
occupies the site. - Contacted Nassau County Tax Assessors Office and 

met with Gene Finelli in tax map locations department for- the Town of Hempstead • 

- o Reviewed 
• 

file of site (Section SO/Block G) occupancy. 

-
- 25 



III 

III 

III 

-
• 

-

0 

0 

0 

0 

0 

0 

Cement manufacturing plant began in 1930. 

Bowling alley put in in 1962. 

Addition to east side of bowling alley in 1970. 

Landfill of pit in north portion of property in 1973. 

Golf driving range began in 1975. 

Presently occupied by Plander Lanes and Sunrise Golf. 

-
-
-
-
-
-
-
• 

• 

• 

• 

-

-
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 SECTION 4
 

Organic Vapor	 ~ Petroleum Hydrocarbon Analysis of Drain,a6e pools ~ , -
Soils On Site ...-­- Located drain pool in southwest corner of the site area (DP#1 on 

Figure 4.1).-
-

o Removed grate to pool and observed seven feet of pooled 

water with small amount of floating product. Pooled water 

is indicative of poorly drained, clogged soils or high water 

table. -
o Total depth of pool was twelve feet. 

-
- o Hand augered one foot into bottom sediment and observed a 

black organic, fine grained, sediment with a sheen and a 

petroleum hydrocarbon sheen and decaying organic odor was 

also recognized. -
0 Captured	 sediment sample in a jar and sealed wilh a-	 membrane. 

-	 0 Ran OVA/GC analysis after 30 minutes and recorded several 

f)	 peaks occurring with concentrations ranging from 15 to 60 

parts per million. This may indicate the presence of -
several organic compounds at this location. Refer to Table - 4.1 for OVA/GC peaks of sampling locations. 

-	 o A sediment sample was retained at this location and sent to 

the laboratory for analysis of petroleum hydrocarbons. 

Located drain pool approximately 130' east of Drain Pool #1 (DP #2 -
on Figure 4.1).- o Removed grate to pool and observed 2 1/2' of pooled water 

-	 with a gasoline sheen. 

-
- 27
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TABLE 4.1
 

*

OVA/GC PEAKS RECORDED FRO}1 SAMPLING OF POOLS
 
AND SOIL BORINGS (SECONDS/PARTS PER MILLION)


GAS CHROMATOGRAPHY PEAKS 
Sample 

Location Total OVA 1st Peak(2) 2nd Peak 3rd Peak 4th Peak 

*DP #1 >100 6/20 9/60 15/25 34/15 
9/20DP #2 > 100
 15/15
 X

X
X
X
X
 

6/10

3-15/,>100 

DP #4 ) 100 3-15/>100 
DP #3 >100
 24/60 X
 

24/90
 X
X
X
 

DP #5 >100
 3-15/)100 24/90
I'V 
;,D DP #6 >100 3-25/)100 2 min. 48 

sec. /20 
DP#7 15 6/10
 12/8 

X
X
 

X
X
X 

vo-
X
X
 

DP#8
 X
 (1) ....
 
B-1
 XX 
B-2 )100 3-24/)100 48/90 1 mln. 12 sec/20 X 

B-3 20 3/10 X
 X
X
X 

X
X
X 

B-4
 
B-5
 

X
X
 

B-6 )100
 

X
X 

10/>100 
X
 

X
X
 

1 min./2020/90

B-7
 XXX
 X
 

*
 The sensitivity of this Century model 128-GC/OVA: 0.1 ppm calibrated to methane. 
( 1) "Xli indi ca tes no peak recorded. 

(2) 1st peak, coming off quickly, is probably methane; of concern here is the second and third pea 



o	 Total depth of pool was 8'.
• 

o	 Hand augered one foot into bottom sediment and observed a 

black, medium to coarse grained sediment with a gasoline• 
sheen. A strong petroleum hydrocarbon and decaying organic 

• odor was also recognized. 

o	 Captured sample in a jar and sealed with a membrane.- o	 Ran OVA/GC analysis after 30 minutes and recorded several 

peaks occurring with concentrations ranging from 10 to 20-
ppm. This may indicate the presence of several organic 

•• compounds here. Refer to Table 4.1 for OVA/GC peaks. 

o	 The time of these peaks were similar to the OVA/GC peaks for-	 DP #1, therefore, DP #1 was chosen to be lab tested. 

Located Drain Pool #3 on Figure 4.1. Removed grate to pool and-
observed approximately 3' of pooled water. 

o	 Important to note was the grease/oil build up on the top of -
the grate. Site activity and conversatiQn with Mr. Planner- suggests that the bowling alley restaurant dumps cooking 

oils	 into the drain. This may explain the pooled water and-
poor drainage within this drain pool. 

o	 Ran OVA/GC and recorded several peaks occurring, with -
- concentrations ranging from 60 

4.1 for OVA/GC peaks. 

to >100 ppm. Refer to Table 

• Located Drain Pool #4 on Figure 4.1. 

o Area surrounding this pool was flooded, indicating poor or 

• non-existent drainage. 

• 

-
o 

o 

grate to pool and observed total depth of pool 

11' . 

Hand augered l' into bottom sediment and observed a 

Removed was 

fine 

-
- 30
 



• 
grained black and brown sediment with some decaying organic 

matter.• 
o	 Sediment emitted a strong petroleum hydrocarbon and decaying 

organic odor.-
o	 Ran an OVA/GC analysis after 30 minutes and recorded several-	 peaks occurring, with concentrations ranging from 90 to >100 

ppm. Refer to Table 4.1 for OVA/GC peaks. This may indicate- the	 presence of several organic compounds occurring here. 

o	 A sediment sample was retained and sent to the laboratory• 
to be analyzed for petroleum hydrocarbons. 

Located Drain Pool #5 on Figure 4.1. -
-	 o Area surrounding this pool was flooded, indicating poor 

or non-existent drainage. 

o	 Removed grate to pool and observed pool to be 10' deep.• 
o	 Hand augered l' into bottom sediment and observed black clay 

and silt sediment with rocks. Slight petroleum hydrocarbon -
odor	 was recognized.- o	 Ran OVA/GC analysis after 30 minutes and recorded several 

peaks occurring, with concentrations ranging from 90 to-
>100 ppm. Refer to Table 4.1 for OVA/GC peaks. This may 

indicate the presence of several organic compounds occurring -
here.- o A sediment sample was retained at this location and sent to 

the laboratory for analysis of petroleum hydrocarbons.-
Located Drain Pool #6 on Figure 4.1 . 

• o Removed grate on pool and observed 4' of pooled water. 

Total depth of pool was 10'.-
-
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o	 Hand augered I' into bottom sediment of pool and-
observed a black and brown sediment with organic -
 matter. A strong petroleum hydrocarbon odor was 

emitted from the sample.-
-

o Contained a sample in a jar and sealed it with a 

membrane. 

o	 Ran OVA/GC analysis after 30 minutes and recorded 

several peaks occurring with concentrations ranging -
from 20 to >100 ppm. Refer to Table 4.1 for OVA/GC 

peaks. This may indicate the presence of several -
-	 organic compounds occurring here. 

o	 A sediment sample from Drain Pool #6 was retained and 

sent to the laboratory to be analyzed for petroleum• 
hydrocarbons. - o Important to note was an unknown suhstance inclose 

proximity to this pool. Staining of the asphalt shows- leaching of this material into the pool. (Refer to 

Figure 1.2 for location of material).-
o	 Ran an OVA/GC on material and no peaks were recorded. 

A sample of this material was retained and sent to the -
laboratory to be tested for E.P. Toxicity (metals 

• only). 

Located Drain Pool #7 on Figure 4.1.• 
0	 Removed grate on pool and observed I' of pooled water. 

Total depth of pool 14' . -
0	 Hand augered I' into bottom sediment of the pool and 

• 
observed a brown, medium-coarse grained sand with no odor. 

0 Contained a sediment sample in a jar and sealed with a• 
~~) 

-

-
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•	 membrane. 

o	 Ran OVA/GC analysis after 30 minutes and recorded a few 
• 

minor peaks. Refer to Table 4.1 for OVA/GC peaks. 

Located Drain Pool #8 on Figure 4.1.-
o	 Pool was dry with a depth of 9 1/2'. 

o	 Hand augered l' into bottom sediment of pool and ran an -

.. 
OVA/GC analysis. No peak was recorded here.- In uddition to these sampled drain pools, 7 soi! borings were 

done on the site area • 

The	 location of Boring #1 on Figure 4.1 was selected along the .. northwest sector the site. 

o	 Boring Log: 

.. 
- 0' - 2 1/2' - brownish-orange, medium to coarse sand. 

2 1/2'-3' - gravel and tan sand . 

3'-4	 1/2' - orange-brown, medium to coarse, sand with gravel. ..	 o No odor in soil • 

o	 Ran OVA/GC on sample obtained at 4 1/2' and recorded no .. 
..
 

peaks.
 

The location of Boring #2 on Figure 4.1 was selected near the
 

northeast corner of the rear parking lot of the Plander Bowling 

Alley.-
o	 Boring Log:.. 

.. 
0'-2' - brown and black medium sand with strong methane 

odor. Unable to penetrate any deeper due to obstruction . 

o	 Ran OVA/GC and soil sample from 2' and recorded several 

peaks occurring with concentrations ranging from 20 to -
>100	 ppm. This may indicate the presence of several organic-

-
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compounds occurring here.• 
o	 A sediment sample at this depth was retained and sent to the - laboratory for analysis of petroleum hydrocarbons. 

The location of Boring #3 in Figure 4.1 was selected in the
• 

middle of the northern boundary of the site areo. 

-
 o Boring Log:
 

0'-1 1/2' - medium coarse brown sand with rocks. Unable to 

penetrate further due to obstruction. -
o	 Ran OVA/GC on sample and recorded peak of 20 ppm, possibly 

• indicating the presence of methane gas here. 

Located 55 gallon drum in the area (Refer to Figure 1.2) and
• 

recorded a total OVA of 10 ppm in air surrounding it. 

The location of Boring #4 on Figure 4.1 was selected on the-
northeast corner of the site. 

o	 Boring Log: -
-	 0'-2' medium orange-brown sand. Unable to penetrate further 

with	 hand auger. 

o Ran OVAIGC on sample and recorded no peak here.-
The location of Boring #5 on Figure 4.1 was selected in the 

southeastern border of the site area. -
o Boring Log:- 0'-4 1/2'- orange-tannish well sorted, medium grained sand. 

o	 Ran OVA/GC on sample at 4' and recorded no peak.• 
The	 location of Boring #6 on Figure 4.1 was selected directly 

• behind the 200 yard mark in the middle of the golf driving range. 

• 
o	 Boring Log: 

O'-I'-black colored fill with strong petroleum hydrocarbon-
- 34
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-
 odor. Unable to penetrate any deeper. 

•
 

•
 

-
-
-

.',-
-
-
-
-
-
-
-
•
 

•
 

-

o	 Ran OVA/GC sample and recorded several peaks occurring, with 

concentrations ranging from 20 to >100 ppm. The time of 

these peaks were similar to the peaks recorded for Boring 

#2, therefore, no sample was retained at this location. 

The location of Boring #7 on Figure 4.1 was selected in the 

middle of the rear of the bowling alley property. 

0 Boring Log: 

O'-I'-brown and medium grained sand, with no odor. Unable 

to penetrate further than 1' • 

0 Ran OVA/GC on sample and no peak was observed. 

35
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SECTION 5 
til 

Hesu1ts, Conclusions ~ HecoRi/llenduLiolls 

•	 Results-

The results of the petroleum hydrocarbon analysis showed 

• unusually high concentrations of petroleum hydrocarbon in the soil 

samples from Drainage Pools #1, #4, #5 and #6. Additionally,-
-

Boring #2 was found to contain high concentrations as well (see 

Appendix A). 

The results of the organic vapor survey showed elevated vapors at 

these sample locations and DP #2, DP#3 and B-6 as well. -
The presence of high organic vapors and petroleum hydrocarbons- may indicate something other than normal runoff taking place here. 

(See Figure 5.1 for locations of high OVA and petroleum hydrocarbon-
results). 

The unknown substance analyzed for "Extraction Procedure -
Toxicity" was not available at the time of writing; The laboratory 

estimates results will be completed by Friday, October 17, 1986. -
-

Conclusions and Recommendations-

There are several locations that could warrant further 

investigation. 

- 1. Buried oil tanks at Plander Lanes and Sunrise Golf. 

- . 

a. Have they been tested as per Nassau County Health Code- Article 11 and New York State Bulk Petroleum Storage 

Law?• 
b. Have they filed for the necessary New York State and 

• County permits for underground and above ground tanks? 

-	 2. Leaky gas lines at Plander Lanes may have explosive 
/ 

-
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• potential and should be remedied immediately. 

3. The unidentified substance in rear parking lot of Plander
• 

Lanes may be hazardous. Laboratory results will determine 

this.• 

- 4. Thirteen sanitary pools in front of Plander Lanes and one in 

front of golf pro shop. -
 a. Have they been receptors of toxic chemical dumping? 

- S. High OVA/GC readings other than methane and past land use of 

site points to the possibility of hazardous waste dumping 

- when land was filled in. 

-
6. Domestic dumping on site area suggests the 

minor chemical problems. 

possibility of 

- t;) 

7. All drainage pools and soil borings recorded with elevated 

OVA/GC peaks (DP 'I, DP,2, DP,3, DP,4, DP'S, DP,6, B-2 and 

- 8-6) may be contaminating groundwater resources with toxic 

organics. 

-
 Recommendations 

Phase II Identify contamination in soil areas that show high- OVA/GC readings • 

. Phase III For positive results in Phase II, test groundwater -
in pools.- - Place downgradient wells and sample shallow 

- groundwater 

• 

• 

-
-

I 
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APPENDIX A 

LAB RESULTS-

-

• 
_ <-) 

• 

•
 

•
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______ __

-
~r LABORATORIES, INC.	 ENVIRONMENTAL TESTING 

•	 377 SHEFFI~LD AVE.• N. BABYLON. N.Y. 11703. (516) 422·5777 

LAB NO.C862077/1 1121/07/86 

-
- Fanning, Phillips & Molnar 

8121 Skyline Dr. 
Plainview, NY 1181213 

ATTN: 

SOURCE OF	 SAMPLE: Realco/Uniondale - COLLECTED BY: Client DATE COL'D: 'RECEIVED=10/1213/86 

SAMPLE: Water-DP#l, P90l sample-
ANALYTICAL PARAMETERS ANALYTICAL PARAMETERS 

Petrol. Hydrocarbons ppm' 5900• 

-
-
-
-
-
... 

... 

-
 c.c:
 

REMARKS: 

• 

- > 

~~==-, - I	 A _ 

I I : 

rn- 6253 
...	 A-2 



~T LABORATORIES, INC.	 ENVIRONMENTAL TESTING 

•	 377 SHEFFIELD AVE.• N. BABYLON. N.Y. 11703. (516) 422·5777 

LAB NO.C862077/4	 10/07/86 

• Fanning, Phillips & Molnar 
80 Skyline Dr. 
Plainview, NY 11803

•	 ATTN: 

SOURCE OF SAMPLE: Realco/Uniondale• 

.. 
COLLECTED BY: Client DATE COL'O: . RECEIVED: 10/03/86 

SAMPLE: water-DP#4 pool in rear 

ANALYTICAL PARAMETERS 
Petrol. Hydrocarbons ppm

•
 

•
 

• 

• 

•
 

•
 

'. 
• 

•	 
cc: 

REMARKS: 

•
 

•
 
, 
I .. 

rn= 6256 

ANALYTICAL PARAMETERS 
2300 

A-3-



e;;r:sr LABORATORIES.INC.	 ENVIRONMENTAL TESTING
 

• 377 SHEFFIELD AVE.• N. BABYLON, N.Y. 11703 • (516) 422-5777 

LAB NO.C862077/5	 10/07/86
• 

Fanning, Phillips & Molnar 
80 Skyline Dr. 
Plainview, NY 11803-	 ATTN: 

•	 SOURCE OF SAMPLE: Realco/Uniondale 
COLLECTED BY: Client DATE COL'D: RECEIVED=10/03/86 

•	 SAMPLE: water-DP#5, pool in rear 

ANALYTICAL PARAMETERS ANALYTICAL PARAMETERS .. Petrol. Hydrocarbons ppm 2200 

'. 
• 

-
• 

• 

• 

• 

•	 cc: 

REMAR~\S: 

• 

• > 

.' I ;• o 

rn= 6257
 
A-4
-



•
 R:'sr LABORATORIES, INC. ENVIRONMENTAL TESTING 

• 377 SHEFFIELD AVE.• N. BABYLON, N.Y. 11703. (516) 422-5777 

- LAB NO.C862077/J 1121/1217/86 

Fannin9, Phillips & Molnar 
8121 Skyline Or. - Plainview, NY 1181213 

ATTN: 

SOURCE OF SAMPLE: RealcolUniondale- COLLECTED BY: Client DATE COL'D: 'RECEIVED=1f21/1213/86 

- SAMPLE: wate\-DP#6, in rear 

-
ANALYTICAL PARAMETERS 

Petrol. Hydrocarbons ppm 

-
-
• 

-
-
-
-
-
•• 

cc: 

REMAR~<S: 

ANALYTICAL PARAMETERS 
72121121 

) 

! I .. -
rn= 6255 

A-5-



-

-
 Sf:'sr LABORATORIES, INC. ENVIRONMENTA~TESTING. 

377 SHEFFIELD AVE•• N. BABYLON, N.Y. 11703. (516) 422·5777
 

- <:> 
LAB NO.C862077/2 10/07/86 

Fanning, Phillips & Molnar 
80 Skl:Jline Dr. ... Plainview, NY 11803 

ATTN: 

SOURCE OF SAMPLE: Realco/Uniondale I - COLLECTED BY: Client DATE COL'D: RECEIVED: 10/03/86 

SAMPLE: water-B-2, boring 2'• 
ANALYTICAL PARAMETERS ANALYTICAL PARAMETERS 

Petrol. Hl:JdrQcarbons ppm 35121• 

.. 

-

-

• 

-
-

•• cc: 

REMAR~<S: 

• 

• ) 

.I I ;-
rn= 6254- A-6 
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-

DISCLAIMER
 -

These findings are based upon a detailed samplihg procedure that- has been formulated in accordance with U.S. E.P.A. Procedures lJoth for 

- sampling and for laboratory analysis. Conclusions from this data 

-
represent our 

experience. 

best judgment using analytical techniques and our 

Due to the complexity of this project, the site and 

past 

past 

- discharge practices, it is likely that there are some aspects which 

-
are as yet unidentified and may warrant further study. 

-
-
-
-

t) 

-
-
-
-
-

-
-

, I , 



..	 FIELD REPORT FOR REALCO/UNIONDALE PHASE II SAMPLING 

Objective: Sample sediment and soils from locations that were.. 
recorded having elevated concentrations of petroleum 

hydrocarbons and	 multiple OVA/GC peaks. Have samples -
analyzed by laboratory for volatile organics listed 

under EPA's "129 Priority Pollutants."-
Dates: 10/9 and 10/10/86 

, - Present: Fanning, Phillips and Molnar - Errol Kitt 

- Fanning, Phillips and Molnar - Martin Klein 
o 

Weather: 10/9 - Sunny, 80 F
 
Conditions o
 

10/10- Sunny, 6s~70 F
-
Summary:
 

Preparation:
 -
-	 o Located sampling locations DP81, DP83 , DP84, DP8s, DP86, B-2 

and B-6 on base map (Figure 1). 

o Rinsed all sampling equipment with distilled water and torched-
all metal parts with propane burner to assure quality of 

samples. -
Sampling of Drain	 Pools:- .., 0	 Identified all drain pools to be sampled (81, 83, 84, 85 and 

86) in field~-
0 Hand augered a surface sediment sample from each pool. 

0 Each sediment sample was contained in a 40 mI. vial and -
packed in ice.-	 0 Drove a 1" 0 pipe, 3' into the bottom sediment of the pool 

.. in order to obtain a 3' soil sample • 

0 Each sample was contained in a 40 ml vial and packed in ice. 

-
 ) 

1 
, I-

-



8-5 

t,AeadoWbfOOk pad~.waY 
Not To Scale 

FIGURE 1 - DRAINAGE POOL AND BORING LOCATIONS A N A LY ZEDF,P&M 



•	 Sampling of soil borings: 

o Identified soil boring locations to be sampled (#2 and #6)
• 

in field. 

o Hand augered	 2' into soil at boring location #2. Deeper-
penetration was not possible with the equipment used. 

•	 Obtained a soil sample at 2' depth. 

o Hand augered	 I' into soil at boring location #6. Deeper 

• penetration was not possible with the. equipment used. 

Obtained a soil sample at I' depth.• 
o Each soil sample was contained in a 40 ml vial and packed in 

•	 ice. 

All sampling areas were cleaned after sampling. 

•	 All 12 sediment samples were immediately delivered to the 

laboratory to be analyzed for the volatile organics portion of
• 

EPA's "129 Priority	 Pollutants." 

• 

-
-
-
•
 

•
 

• 

- ) 

- , I , 

3 

-




• Results of Sampling, Conclusions and Recommendations 

Sampling Results­

• Initial sampling and OVA/GC analysis determined high levels of 

- organic vapors emanating from soils collected at several locations on 

site. Laboratory analysis identified extremely high concentrations of 

- petroleum hydrocarbons within these samples as well (see Table 1). 

Phase II sampling and laboratory results (see Appendix A) confirm 

- undetectable concentrations 
(1) 

of the EPA list of volatile organics in 

- all samples obtained on the Uniondale site. Figure 1 shows each 

sampling location on site. 

- Interpretation of these results suggests that: 

1) It is probable the multiple peaks recorded from the OVA/GC 

- represent several different volatile compounds occurring 

within each sample. 

- 2) These peaks do not correspond to E.P.A. volatile organic 

- compounds listed in the "129 Priority Po.llutants". 

3) The high petroleum hydrocarbon results are an indication of 

- potential contamination problems and should be removed from 

the leaching pools to: - Improve drainage. 

- Avoid leaking any pollutants into the groundwater. 

- (1) Part of the "129 Priority Pollutants" 

-
• 

- ) 

-

-


, I 4 

~) 
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TABLE 1 

,~. 

. SUMMARY OF OVA/GC AND LABORATORY ANALYSIS OF SAMPLES ON SITE 

\J1 

(1) 
Sample 

Location 
,,, 

DP-l 
DP-2 
DP-3 
DP-4 
DP-5 
DP-6 
DP-7 
DP-S 
B-1 
B-2 
B-3 
B-4 
B-S 
B-6 
B-7 

OVA/GC 

High 
High 
High 
High 
Higb 
High 
Low 
No Peak 
No Peak 
High 
Low 
No Peak 
No Peak 
High 
No Peak 

Laboratory Analysis for 
Petroleum Hydrocarbon 

(Parts Per Million) 

S,900 
Not Analyzed 
Not Analyzed 

2,300 
2,200 
7,200 

Not Analyzed 
Not Analyzed 
Not Analyzed 

3S0 
Not Analyzed 
Not Analyzed 
Not Analyzed 
Not Analyzed 
Not Analyzed 

(2) 
Laboratory Analysis of Volatile 

Organic Compounds Listed Under 
EPA's "129 Priority Pollutants" 

Exceeding Maximum Levels 
(Parts Per Billion) 

Eurface 3' Depth 
X (3) X 

Not Analyzed Not Analyzed 
X X 
X X 
X X 
X X 

Not Analyzed Not Analyzed 
Not Analyzed Not Analyzed 
Not Analyzed Not Analyzed 

X Not Analyzed 
Not Analyzed Not Analyzed 
Not Analyzed Not Analyzed 
Not Analyzed Not Analyzed 

X Not Analyzed 
Not Analyzed Not Analyzed 

(1) 
(2) 

(3) 

See Figure 1 for sampling locations 
Labo~atory analysis performed on S samples according 
readlngs
"X" indicates undetected levels 

to proposal and highest recorded OVA/GC 
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Report prepared by: 

Parag K. Shah. Ph.D. 
Organic Lab. Manager 

Report prepared by: 

Peggy Sacks f.5 
Q.C. Manager 

Att: Mr. M. Klien 

RG/jw 

I 

Lob. No,: 86-12711(13) 
P.O. No.: Pending 
October 31, 1986 

REPORT OF TESTS 

FOR 

FANNING PHILLIPS &MOLNAR 
80 SKYLINE DRIVE 

PLAINVIEW. NEW YORK 11803 

CERTIF ICAT ION 

We certify that this report is a 
true report of results obtained 
from our tests of this material. 

Inc. 

coil box 1021075 urban avenue. westbury. n.y. 115900 (516) 334/7770. (718) 297/1449 -
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CXJte: October 31, 1986 
REPORT OF TESTS 

Lob. No.: 86-12711(8) 

Client Fanning Phillips &Molnar 
Material Twelve (12) Soil Samples 
Identification As Below (Samples Received 10/10/86) 
Client's Order No. Pending 
Submitted for Chemcial Analxsis 

. I 

The submitted soil samples received on 10/10/86 were identified as the following: 

B-2 
B-6 Mid-North 
DP #l Surface 

3 1DP #1 
DP #3 Surface 
DP #3 31 

DP #4 Surface 
DP #4 3 1 

DP #5 Surface 
3 1DP #5 

DP #6 Surface 
. DP #6 31 

RESULTS 

See the following pages. 

Repotl on umplell. lumilhed.by elienl ~ 10 umpIeCII. Repotl on umplelll Clt*inecl by UI .~ only 10 101 aamplecl. Inlormalion 
contalnecl he"n II not 10 be UMd 101 reprOduCtion except by 1fllIC~1 permillion. Samplelll will be .....Ifled tor It1iI'ty daY' maximum .ttar da.. 01 
.-poIt un.... lpec:llic:aMy req~lea olherwi.. by ellen\. In lhe .-..1 hi \he....... portionl or parla 01 -.111 remainlnll .Iler Ny"'l tiel 
compleled \he required l81li, N~~11haI1 he... \he option oI ...lumlng euch aamplelilio \he elienl lllhe elilnrl..,.... 

call box 1021 075 urban avenue. westbury, n.y.11590o(516) 334/7770. (718) 297/1449 

'. 



Samplll Nunbtt. 

B-2.. Page 2 
Organics Analysis Data Sheet 

(Page 1) Lab. No. 86-12711(B)-	 Nytest Envi ronmenta1 Inc. Case NoLaboratory Name: 

OC Report No' - Lab Sample 10 No: -----------r-­
Simple Maerix: _S.;;.O;;..i.:...l..:..-__--.,'*" +-~br- Coneracl No: 

10/10/86Date Sample Received:,Dlta Release Authorized By:-	 o atile Compounds 

-	 QConcentration: Medium (Circle One) 

Date Extracted/Prepared: 

10/13/86Date Analyzed: .. Cone/Oil Factor ___--=-1__pH----- ­

Percent Moisture: (Not Decanted)	 _ 

CAS	 ug/Kg CAS ug/Kg 
Number	 Numbe. .. 

-
-...... 
-

-


14·87·3 Chloromethane 10 U 
74·83·9 Bromomelhane 10 U 
75·01·4 Vinyl Chloride 10 u 
75·00·3 Chloroethlne lOu 
75·09·2 Melhytene Chloride 5 IJ 

67·64·1 Acetone , 
Clrbon Dllulfide 
1. l·Dichloroethene 
1. 1·Dichloroethane 
Trlnl·l. 2·Dichloroelhene 

10 U 

5 U 

5 U 

5 U 

5 u 

75·15·0 
75·35·4 
75·34·3 
156·60·5 
67·66·3 Chloroform Jl II 

107·06·2 1. 2·Dichloroelhane ..t .• 

2·Bullnone 
1. 1, 1·Trichloroelhane 
Carbon Teer,chloride 
VinVI Acetale 

5 u 
10 U 

5 u 
5 U 

lOu 

78·93·3 
71·55·8 
56·23·5 
108.()5·4 
75·27·4 B.omodichloromelhane 5 u 

78·87·5 1. 2·D.chlorop.opane 5 U 
10061·02·6 Trans·l.3·0Ichloropropene 5 u 

5 U 

5 u 
5 u 
5 U 

79·01·6 Trlchloroelhene 
124,48·1 Olbromochlo.omelhane 

79·00·5 1.1.2·Trlchloroelhane 

71·43·2 Benzene 
10061·01·5 c.s·1. 3·0IChlo,ooropene ~ IJ 

110·75·8 2·Chloroelhylvlnylelhe, 10 U 
75·25·2 Bromoform 5 U 
591·78-6 4 ·Melhyl·2·Pentanone 10 IJ 

108·10·1 2·Hellanone lOu 
127·18·4 Telrachloroelhene r; II 

79·34·5 1. 1.2. 2·Telulchloroelhane 5 U 
108-88·3 Toluene S U 

5 U108·90·7 Chlorobenrene 
100·41·4 Elhylbenzene 5 U 
100·42·5 Slvrene 5 U 

TOlal Xylenes 5 U 

0.1. RepolltRII Qu.h'••" 

• fOl ,.poll'ng ,elullllO EPA ""e 'ollowlng 'elulll Qu."''''1 .'e UNO 
A4d.loon.I".1I10' 'OOlnolU eapl••n.ng 'elul.1 .'e .ncOu'• .,eo Ho_".,.'''' 
de"nl'lOn oIe.Ch ' ••11 mull be eaplac:,• .. v..... ".... 'elull II • ".Iu. lI,e.I.' 'hen 01 .Qu.1 '0 I". lIeleChon hm,l c Th'III.II."Ploulo pellac:ode pe••rnele.I ......' .. IRe 'Ornl"'C .1'0'" .... ~ 

'eeMI'1 ,he ".lue been con'o'meO bl· GC MS Song.,. compon..n, 1.... ~ ..C.Or~ ~ III 
"Il ulln Ihe .'''.. I.....CI IhOu1Cl1Ie conl,.m..Ob. Go.: MS 

U IftllI~.,el compouncl ....I.n.lf'.II'o. bul nOI lIelecl,.1I A"po.. Ihe.. ",.n.",u'" delec,"on 10",•• '0' ,n. umple ....Ih Ihe U Ie II I QUI b.aell ,,,., "_8 II ul..d when I"" anA'". " 'ound In 1ft.. IIldn••~ ifWt'11 .. ,. ..• on nee••wry cone.nue..on 'dilution aCI_on ,I"., I' nOI nt'C.~~...I, 'Ampl. 'I II" ".:.I~~ PO'~lblt' ,"~bl.. bien. (onu-n.nd',on .I n 'l
 
'h• •nllfum.nl clel.Chon Iom.1 I Th.. IOOlnO',. ~"ouln ,,..11 U warn• •h. d.ld ..,~el 10 ••~~ .ppIOlJ••••••[I.on
 
Compouncl ....1 .n.I,.,ell '0' bUI nol ael.cleO T"" numl.....~ Ih..
 
"'Inlm"m 11I.ln.ble .I.chon 10"""0' In.. U",plr Olher .peCI'.t 11.g~ .na'OU1nol.~1n4\ 1M' 'e'Q..,I'f'd hi 1""" .... 1, "I·'.·.'
 

Ihe'r••uI.U. II u.rd In,., ",..,\1 tIf' lull\ dt"'~('II.... (I .. n(J \u~·" O,,"'(I·LII·\I' - J	 IncllC.le••n .lllm•••1I ".Iu. "'"1 11.11 '1 "I"" ...1",., ..,h.." ....chcd 10 Ihe' 0 ••• ~"mm.. ', '''IXU •
 
...."..'.n8 • cone.nuehon '0' l~n'.I.v." .O.nt.t,t'd ((In'IU,u.,,nd'
 

wher•• 1 1 'e,oon,e rio A.lumeO O' w".n ''''eo "'." $lwei' •• n.,•
 
•neI,e•••d ,1\" pr•••ncl' 0' • compo_nell"A. "'fO"" '''t' .Or"'It'., .Ih"n
 
('.11"'. bu' Iftf' '.'ull " ,••• I"an .h.. 1opt'(".el:J (I.. It'(hU'· .. ,n.1 but
 - '1'••'1" Ihan '.'0 (. iii. 10JI II hm•• 01 "r'eChOn 1\ '0 ,.-} I .nCl • 

ConCl'nU.hon o' 3 ~g I., ,a'cuIA'l'd '1'IIOrt.~ JJ 

- ., . RI;form I 
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Page: 2A Lab. No.: 86 -12 711 (B) 
~-) 

Sample Identification: B-2 
; 

CAS Number Results in uS/kg 

095-50-1 1.2-Dichlorobenzene 10 u 

541-73-1 1.3-Dichlorobenzene 10 u 

106-46-7 1.4-Dichlorobenzene 10 u 

-

-


, I l 

call box 1021 075 urban avenue, westbury, n.y. 115900(516) 334/7770, (718) 297/1449
 

,.,_ .•• ~t 



•• 
Samplet NUf,bttf 

B-6 
Organics Analvsis Data Sheet 

(Page 1) Lab. No. 86-12711(B) 

Page 3 

• 
Laboralory Name' Nytest Fny; ronmpntal Inc Case No
 

Lab Sample 10 No: _
 ac Report No:-	 Soil
Sample MatriX ---------,4-I-IJI----- Contract No. 

Dale Sample Received ]0/]0/86-
 Data Release Authorized By:
 

Volatile Compounds . 

Concentralion: Medium (Circle Onel•	 g 
Date Extracted/Prepared: 

Date Analyzed:	 -=1~0/~1~3:.:./-=8:...::6 _ 
_ --=1;,..... pH __......;... _Cone/Oil Factor: -

Percent Moisture: (Nol Decantedl	 _ -
CAS ug/kg CAS : ug/Kg 
Num~r Number-

-
-

'< ­
-
-

74·87·3 Chloromethane 1n II 

74·83·9 8romomethane 10 U 

10 U 

10 u 
5 U 

10 U 

5 U 

5 U 

5 u 
5 u 
5 u 
5 u 

75-01-4 VinVI Chloride 
75·00-3 Chloroethane 
75-09·2 Melhylene Chlofide 
67·64·1 Acetone 
75-15·0 c.rbon Disulfide 
75·35-4 1. l·Dichloroethene 
75·34·3 1. 1·Dichloroethane 
156·60·5 Trans·l. 2·Dichloroethene 
67·66·3 Chloroform 
'07·06·2 1. 2~Djchloroethane 

78·93·3 2-Butanone 1 n II 

71·55·6 1. 1. 1·Trichloroethane 5 u 
56·23·5 c.rbon Tetrachloride 5 u 
108·05·" Vinvl Acetate lOu 
75·27-4 8romodichloromethane 5 u 

0.,. R.polllnil Qu.h,

78-87·5
 1. 2·D.chloropropane
 C; II
 

10061·02·6
 Tran5·1.3·Dlchloropropene
 5 u
 
79·01-6
 Tflchloroethene
 -5 U
 

124,48·1
 Dlbromochloromethane
 5 u
 
79·00·5
 I. 1. 2· T"chloroethane
 5 u
 
71·43·2
 Benzene
 l\ u

10061·01·5
 c'$·1.3-Dlchlo,ooropene
 l\ II
 

110·75·8
 2·Chloroelhv1vlOylether
 lOu

75·25·2
 8romoform
 5 u
 
591-78-6
 4-Methyl·2 ·Pentanone
 10 U
 

108·10·1
 2·Hell8none
 ] n II
 

127-18·4
 Tetrachloroethene
 .; u
 
79·34·5
 1.1.2.2·Tetrachloroethane
 5 u
 
108-88·3
 Toluene
 5 U
 

'1 II
108·90·7
 Chlorobenzene


100·41·4
 Ethylbenzene
 5 U
 

5 U


:l U
 

'00-42·5
 Styrene

TOlal Xvlenes


••,a
• 
JOt '.polling '.auln 10 EPA. "'e follOWing ,.au"a Qu...f..,a .'. uMd 
Add"oon.1 ".lIa O' foo.nGl.a .OQI.,nlng ' ••ulla .'e .nCou'.II.d Ho_...,. ,he 

."n.l.on 01 .ac" f1.11 mull lie .OQltCll- v..... If ,he r••ull " ....1.,. tI,••••r 'han 0' .Qu.' '0 I"e GeI.Clron hmll c ,,,'S U.II.flClhea lOpelltC. pe••mele,a w"e,e In...d.. nl,"( "'0" .... 
1epor11he ... lue been con'"med b,· GC MS 5"'111" componen, 1......c.::J..,~lu 

ng ul.n I". I.... ' .....CI a"ould lie conl"med b. G.: '1045 
U	 'ndlC.lea compound W•••ne'v,ed '0' bu' nOI deleCled Repo.1 I"e
 

m.nlmum .1.cl.on hml"or ,,,. wmp'e W.I" I"e U Ie II I OU, ~a.d
 

-
• • ,,,.• ".Q "UI.d when I"••na'\1. '1 lound .n I"r ".lIn. llllo ""'rll .I!l • 

on nee.".,V cone.nu...on ICh'ul.on .".on """., nol nec••, ...lr ,.mpl.. II."'· :.1., po".bl. ptob."'" bl.n. conu··'.n.'I.'~t' -,"'0 
'''e InSllumenl d.leChon 10m•• I '''e 'OOlnOlr S"Ould .e." U .....n' ,~ d •• 11 ...,.' 10 •••••W'O()'I.It' .,·I.nn 
Compound Wei .n.'w'." '0' bul nOI ael.Cle" I ne numlle. 'S I"e 
nun.mum aUa.nabl. GeI.Clron '.mll tor lhe ••mplt' 01".' ,pecrI.c ".V\. .nd foo,no••• n"",, Iw' "'Qul.t'l1 11.)1" ,'I"" . ~1.·' "' ­

1"1' 'e'ull' II u'rd I"'" mu,1 tIfllull, (ht\'C'ICWClotn,1 "'." " Ut· ... IllU"U" 

J	 IndtC.IU .n e."m.,ed ...Iue {"., ".11 .a uUd ••I"e. w"en ....c".d 10 '''r a.'11 ,u""m•• , '.l..... 
eAllm."ng • coneenll.llon '0' len....we1v .".. "'1.1 ••" comIU,Ju"Ch
 
"""e,e • , , '.,pan,e •••••urned 0' w".n I"... ,.".,. 'Plrc".' d•••
 
Ind_C.I.dl".. p'.,.ne. of. compo&nd"".' m"l'l\ I"••" ..nl"".'lol\
 - c'·le,•• but 1"1' .e.ull •• Ie" I".'" '''. ,pecll ...d O.'.Chon I.ml' bu'
 

g'••,., I".n '~'O ... g. 'OJI If ,.mll of d.'l'(l,('"' ., 10..-g I dnd "
 
concenl' ...on 01 J fill lIS c.'cul••ed '.po'I •• 3 .
 -


f:,.,,", I 
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Page: 3A 

Sample Identification:

CAS Number 
: : , 

095-50-1
 

541-73-1
 

106-46-7
 
'l!) 

B-6---=;;...;;,...-- ­I 

1.2-Dichlorobenzene 

1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

Lob. No.: 86-12711 (B) 

Results in Ug(1<Q 

10 u 

10 u 

10 u 

call box 1021 075 urban avenue, westbury, n.y. 115900(516) 334/7770, (718) 297/1449
 -




S.mpla Nunbtll 

DP III SurfacePage 4 -
Organics Analysis Data Sheet 

(Page 1) Lab. No. 86-12711(B)• 
Laboratory Name: Nytest Enyj ronmenta1 Inc, Case No 

ub Sample 10 No: --------- ac Report No' ----------------"--­- Sample Matrix: _~So~1.:..·1.:..____1H_I1_-----­ ConuactNo 

Date Sample Received 10110/86Data Release Authorized BV:-	 Volatile Compounds : 

Concentration: Medium (Circle Onel-	 G 
Date Extracted/Prepared: 

Date Analyzed: 1_°..:./._1_3"-/8_6 _ 
_ ---.;1"'"--- pH __---:- _Cone/Oil Factor: -

Percent Moisture: (Not Decantedl --- ­- CAS . ug/Kg CAS uglKg 
Number Number -


-

-
... 

-

:::­

-


74·87·3 Chloromethane 10 lJ 

74·83·9 Bromomethane 10 U 

10 u 
10 u 
5 U 

10 u 
5 U 

5 U 

75·01-4 Vinyl Chloride 
75·00-3 Chloroethane 
15·09-2 Methylene Chloride 
67·84·1 Acetone 
n·15·0 Carbon Disulfide 
75·35·4 1. 1·Dichloroethene 
75·34·3 1. 1·Dichloroethane 5 u 

5 u 
5 U 

5 u 
lOu 

156·60·5 Trans· 1, 2·0ichloroethene 
67·66·3 Chloroform 
107·06·2 1. 2·Dichloroethane 
78·93-3 2·Butanone 
71·55·6..­ 1, 1. 1·Trichloroethane 5 U 
54·23-5 Carbon Tetrachloride 5 u 
108-05-4 Vinyl Acetale 10 U 
75·27.4 BromodichlOfomethane 5 U 

78·87-5 t. 2.DIChlofopropane c; II 

10061·02·6 Trans·l. 3·Dlchloropropene 5 u 
5 U 

5 u 
5 U 

5 u 

79-01·6 TrIchloroethene 
124.48·1 Dlbromochloromelhane 
79·00·5 1.1.2·Tllchloroelhane 
71·43·2 Benzene 
10061·01·5 cls·l. 3·Dichlo,oD1opene ~ II 

110·75·8 2·Chloroethylvlnylether 10 u 
5 u 

10 U 

10 U 

75·25-2 8romofOlm 
591-78·6 4 ·Melhyl·2 ·Pentanone 
108·\0-1 2·Heunone 
127·18·4 Te"actlloroelhene "1) IJ 

79·34-5 1.1. 2. 2·Tetrachloroelhane 5 u 
108·88·3 
108·90·7 

Toluene 
Chlorobenzene 

" II 

C; II 

100·41·4 Ethvlbenzene 5 u 
5 U 

5 u 
100-42·5 Slyrene 

TOlal Xv1enes 

0.1. """In'''8 au.IoI,•• , 

For "po"'''8 "'ull' 10 EPA, I'" 'ollow,"8 "'ulll qu'Io.... , ••• uMel - Adelnoon.1 '1'111 or '_notll .acaI.,n,"8 ",ul,•••••ncou"II.el H_..." the 
"',n,hon of ••c" fI'lI mUI' De .""ltC'l 

".... • , ull , 1... 11"'111 Ih.n 01 .qu.1 10 Ih. delecllOn Iom,l c 1rUl 'I.g .pplt"I'O pelhe•• ~,.nwl"'I..,her.lhf'.drnfl'I'.IIO~-"41\ -
• 

r..",' I... been conl .. meel II.' (iC MS S'"Illp compOnt'n, I'''''''-Ot'> ~ IV 

nil ul,n '''e l,n.1 '."'Cl .houlCllle conlo.m.ellh G': MS 
U Indoc~I" compound w•••nelYliel '0' bu' no. elel.cled flepo'l '''e 

""n..num delKllOn 10""1 '0' lhe ..mill. w"" l'>e U I. II t OUllWlUel a I"'I'I.g _, ull'd """en."" .n.I~f'" 'Ouncl.n Ih,. 1114" ••) IIIIllJ'r""" ~ 

on nee....'y cone.n...hon 'el,luhon .Chon /1",. '. nOI necell."I. 14 m plf' II." .. : ••• , POII'tMe' prOb.C.I .. bl.n, (llnU·"'''.\l'(l'' ,,""let 
I'" ,n'''u'''enl del.Chon Iom,l I '''e 1001no.e '''Oulel 'e'el U .... 'n" '''.' 0.1. u"., 10 , ....C apprupft.l," .[110" 

CompOunCl n.lyllel '0' bul nol deleCleel lhe num..... '. I"e 
m,n,mum neble dellc"on Ioml1 '01 lhe ••mple Olh•• o.,,~, .~(.I.C U.g,."otOOlnO'.1 m,." lit! It!Qull ... (1 hlpl\I,"I·,I •.1. 1,\,. 

to.,. '.,uln. If ule'C1I I"", mull bf' lull, O"Sfll(~O.1".1 "01"'\ o."C • '~II,.IP - .J	 Ind.cllel .n e ...mlleel ...Iu' l"i. "'11 '. u,eel ••lftP' when .11.,,,,0 Ifll"" tII.,. 'umm.f, ••pc.Jifl 
...."'•••ng • concenu• .,on '0' ,en,•• ,,,,.. ' __ 'de'nll'.ed cu'o,aoul\d. 
whe'•• , 1 ' ••POn•••, ."~"'.d 0' ....".n .".. ~,. ,",cu,_ d••• 
,nd'C".d Ihe pr.,rnce ot • compo",,",,, I~'I tn••,,, Ihl' .(1I."II',c...on- "11"11' bioi' Ine .elu" II I.,. Ihin '''I' ."e(.I.•d de'I'CI.o" I,mll bu' 

g'.".' Ih'n 11"0 .... -OJt II I,mll 01 nftl~Chon " 10 j'~ 1 inti ,. 

COneenll."On o' 3 -...g "1 C'kul".d ••ppr, .\ 3J -
 rnr,n I 
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Page: 4A 

Sample Identification: 

CAS Number 
• 

095-50-1 

541-73-1 

106-46-7 

DP *_I_S_u_rf_a_c_e___ 

1.2-Dfchlorobenzene 

1.3-Dfchlorobenzene 

1.4-Dfchlorobenzene 

Lab. No.: 86-12711(8)
 

Resul ts i n u~/kg,
 

10 u
 

10 u
 

10 u
 

, I 

call box 1021 a 75 urban avenue, westbury, n.y.11590o(516) 334/7770, (718) 297/1449
 

-
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Page 5 DPiIl 3 1 

Organics Analysis Data Sheet 
Lab No. 86-12711 (6)

(Page 1)
 

Nytest Env; ronmenta1 Inc. Case No
Laboratory Name:
 

Lab Sample 10 No: __--.,.. _
 ac Report No' 

Sample Matrix: _--.;S::.;o~1.:..·1.:.._--......,-'+I:------­ Contract No 

Data Release Authorized BV: Date Sample Received 

Volatile Compounds 

Concentration: ~ Medium ICircle Onel 

Date Extracted/Prepared: 

Date Analvzed: -=-lO::.l/"-'1::.;:3:.&,/..,::8;.;;6 _ 

Cone/Oil Factor: __...10....- pH ~-­

Percent Moisture: (Not Decantedl _ 

CAS ug/Kg CAS ug/Kg ., ,Number Numb.r 

7"·87·3 Chloromethane 1n II 

7"·83·9 Bromomethane 10 U 

10 U 

10 U 

5 U 

10 u 
5 U 

5 U 

5 u 
5 U 

5 U 

5 U 

10 u 
5 U 

5 U 

10 u 
5 U 

75·01·" Vinyl Chloride 
75·00·] Chloroethane 
75·09·2 Methylene Chloride 
67·64·1 Acetone 
75·15·0 Carbon Dllulfide 
75·35·" 1, 1·0ichloroethene 
75·34·3 1. 1·0ichloroethane 
156·60·5 Tranl·1. 2·Dichloroethene 
67·66·] Chloroform 
107·06·2 1, 2·Dichloroethane 
78·93·3 2·Butanone 
71·55·6 1, 1, 1·Trichloroethane 
56·23·5 Carbon Tetrachloride 
108-05·" Vinyl Acetate 
75·27.4 Bromodichloromethane 

78·87·5 1. 2·Dlchloropropane ~ II 

10061·02·6 Trans-I. 3·0,chloropropene 5 U 

79·01·6 Trlchloroelhene 5 U 

124,48·1 Dlbromochloromelhane ~ IJ 

79·00·5 1. 1. 2·Trlchloroelhane 5 U 

71·43·2 Benolene 5 U 

10061·01·5 cls·l. 3·Dichlo'ooropene " II 

110·75·8 2·ChloroethylvlOylelher 
Bromoform 
4·Melhyl·2·Penlanone 
2·Huanone 

10 U 

5 U 

10 U 

10 U 

75·25·2 
591· 78·6 
108·10·1 
127·18·4 Teuachloroelhene ...' .~ ~ II 

79·34·5 1.1.2.2·Teuachloroelhane 5 U 
108·88·] Toluene 5 U 
108·90·7 Chlorobenlene 5 II 

100·41.4 Elhylbenlene 
Slyrene 
TOlal Xvlenes 

5 U 

5 U 

5 U 

100·42·5 

0.1. R.po",,'ll 0 1•••• 

FOf ,.port,"ll ' 11. 10 EI''''. lhe 101l0w,"ll ' 11. Q , ee1 

Add.I,,",.II"II' 0< 1001"0111 • ..,w.,nl"ll 11. Ir••ncO",,".d H_...,. I'" 
Nf,n,loon 01 ••c" lleg "''''1 lie '''P''CII 

If ,he f.a,,11 ,a. ".1... 11.....' Ihln 0< eq""IO lhe del.ChOn """I c ''''.lI.11.\lP.... lo pe...C ",'._1.', whe•• I". ~nl,I,UI.O .. 
fepor'l ,he ".,... ....n conl"",ecr bo· lOe s S'''ll''' compon.nl I... , .."a ~ IJ 

"Il "I,n '''. I,n....".CI '''0..1cI11e conl,,_ b. G': MS u I....OC.I•• co"'po"nd w•••n"Ylld 10' ""I nOI del'CI" R,po'II"• 
""n"""", del.Cloon """110< lhe ""'pie '."1" lhe U I. II . lOU d ''''I ","" "a ..".n lhe .nalV'. 1.lound ,n In.. bl.n•• , .• 
on ftIC.a..,w cone.nll.Ioon 'dol..l",n 'Chon ",,'. " nol ne" I. ..mp'. 'I ,.: .,•• poII.DIe' pI..bl. bl,n' conLt',,,n.t ••(l" lit""
 
.". Inall"",.nl ....cI'on """I I ,,,, 1001nOI. '''o..ld •••a U """•• n. In. CI.' •••\1" 10 ,.....PP'GP".'. e'I'on
 
Co",po..nd w•••".IWlld 10' .."I nol "~I,cI.a '''I n"mlle' " I".
 
mIn,,,,..,,, .... 'na..l. ".I.CIoon Iomol I", lhe .."'pl. O'hI. 0,,,., .~CIII( lI.y\ and loolnOle,"'.vlw 'WQul'f'a IU'U~li""" .h·'··"
 

; Ihr 'I'."h~ Uu"'rn ,,'.. ,. m ..... bt 'ull, a ..,r"bf'd .nc:J ~,,(" u.·~c ,.,lI.,I'­
I....OC.I•••n ...,m a w.I... ''''I "," II "N" .,.~, ,,".n all.ch.d Ip Ih.. dAIA ",.,mma', -.POI' 
.I"",...ng • ~oncen on ~o' 'en,a••welr ....ntlf••a compOund, 
w"er••• 1 "'PO"" ' m... 0' w".n I". m....peu••1a... 

, I 
Ind,c.l.a I'" p...."" 01 • compo.."d I"'" ",••1. I"....." .."C...on 
,.,11"'. Out Ih., , •• ,,11 " ,••• Inan the ,peC"'t'd Ge,eCllon 11m,. b,,' 

II' ..... Ih." '''0 1'" 10JI II ""'II 01 a'IUI.on '. 101111 I .na • 
COne.nlo ...on 01 J 1111 I '. calc ..I.I.a '.po'l" 3J - r .• _ • 
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Page: 5A 

Sample Identification: 

CAS Humber, 

095-50-1 

541-73-1 

106-46-7 

Lob. No.: 86-1271l(B) 

DPIi 31 

Results in u9!'kg
4 ; 

1,2-Dichlorobenzene 10 u 

1,3-D1chlorobenzene 10 u 

1.4-D1chlorobenzene 10 u 

) 

- , I , 

coil box 1021 075 urbonovenue. westbury. n.y. 115900(516) 334/7770. (718) 297/1449 

-



Salllplt! Nuntk" 

Page 6 OP li3 Surface• Organics Analysis Data Sheet Lab. No. 86-12711(B)
(Page 11 

• Laboratory Name Nytest Envi ronmenta1 Inc. Case No 

Lab Sample ID No:	 _ ac Report No --------------- ­
•	 Sampl. Matnx' Soil ' Contract No: 

10/10/86
Oat. Release Authorized By'	 Date Sample Rece,ved ={#2

--V-O-I-a-ti-le-compoundS '-
Concentration: Medium ICircie OneIQ 
Date Extracted/Prepared
 - Date Analyzed: 1_0_1_13_/_8_6 _
 

1

•	 

_______ pH .,.-__

Cone/Oil Faclor: 

Percent Moisture: (Nol Oecanledl	 _ -",	 CAS ug/Kg CAS ug'Kg 
Number Number 

-

•
 

•
 

•
 

-

-

-


'4·87·i Chloromethane 10 II 

74·83·9 Bromomethane 10 U 
75·01·4 Vinyl Chlorlde 10 U 
75·00·3 Chloroethane 10 U 
75-09-2 Methylene Chloride 5 U 
67·64·1 Acetone 10 U 
75·15·0 Carbon Disulfide 5 U 
75·35·4 1. 1·Dichloroethene 5 U 
75·34·3 1, l·Dichloroethane 5 U 
156·60·5 Trans·1,2·0ichloroethene 5 U 
67·66·3 Chloroform 5 U 
107-06·2 " 2·Dichloroelhane 5 U 
78·93·3 2·Butanone lOu 
71·55·6 1, 1, 1·Trichloroethane 5 U 
56·23·5 Carbon Tetrachloride 5 U 
108·05·4 Vinyl Acetate 10 U 

75·27·4 Bromodichloromethane 5 U 

78·87·5 1,2·Dlchtoropropane 5 II 

t0061·02·6 Trans· t, 3·0lchloropropene 5 U 
79-01·6 Tflchloroethene 5 U 

124.48·1 O,bromochloromethane 5 u 
79·00·5 1, 1. 2·TrIchloroethane 5 U 

5 U 

5 U 

71·43·2 Benzene 
10061·01·5 CI$·1, 3·0Ichlo':loropene 

110·75·8 2·Chforoethyhllnytether 10 U 

5 U 

10 U 

lOu 

75·25·2 Bromoform 

591·'8·6 4·Melhvl ·2·Penlanone 

108·10·1 2·Hellanone 
127·18-4 Teuachloroethene 5 u 
79·34·5 1,1,2,2·Teltachloroelhane 5 U 
108·88·3 TOluene 5 U 

5 lJ108·90·7 Chlorobenzene 

100·41·4 Ethylbenzene 5 U 
100.42-5 Styrene 5 U 

5 uTotal Xv1enes 

D.'. ll.pOr10"Q 0...." .••,
'Of "PG""'i '.autla 10 EPA, ,he lollOw'''ll '.Iulll Qu'''''''' ••• uHd 
Add,laon.1 f1alla Of '_not., ."".,n,ng ••aulll ••••ncou••".d Howewe',lh• 
...ton'loon 0' .ach I~ m..11 be ''''''ocoi 

."..... lI.he r'lull ,a • ".'u. II""" 'h.n O' .qu.1 10 ,he ClallChon "m.1 c 
r-'I.......,u.
 

u InclOC"'~ comPGuncl ...u .n"yl.d '0' bUl nOI Clal.".d "'poI, .h. 
m'n,mum ClaI.CltOn 10"""01 'h, IImple w.ln 'he U ,." • OU'IMI,.d.. on nee.II.'V' cone.nl'.lIon 'dduI,on .'110" 'lh.I _. f\Ol necc"., ••y • 
the I.....rume,,, d.I~Clton Jiml1 I tnt' 'OOlno.e '''ould r••d U 

Compo"nd w•••n.-,,'Iea '0' but "01 a ..le{l~a 11'\« nuA'~' I" In. 
mln-mu", ..._.n.b'. CkI«'CIiOn Ilml' tOf ,nr ,.mp'. O,h•• 

•	 J 'I\d.C.MI .n e."",•••" .,.1",. '"., v ., UMd .,In._ when 
....m.'.ne • con,.n".llon 10' 'fI'nl ",eh ,orn.. ' ••" cum,ao..,n,,, 
wner•• , I ,eJ,ClOn...., ••,,,,mea 0' lIf'W'hr'" '''. "'." ,peel'.- 0 ••• 

•nd.,a.e" '''. p'.'."C" 0' • COmp" ....C .,.A\ "'1'." In. ,0..nl.I.,...on 
"lle'·a bu' .he '.'uu 1. '.'" InAn '''e 'p""I'.d d.I~ChO" 11m. I bul- g'.AI.' InAn '.'0 ,.. V 'OJI II IIm., 0. d.'f'thon., 10 .'tI I .nd .. 

'n.••,." Appleel'O&le'IIIC'Of' 1)lI'.mel~r, wh~r.,,,,. 'dfln"'I'.I'Q'\ ~"i 

be.n conl,''''ea 11\' GC M5 S.nlllr compo.... nl 1.... II.c.a..'~ 10 
ng u,.n Ih,. "n., .....CI InOulid ()r con,.rmed tJ, G( MS 

Th'I ".gl' u'~d whf'n In••n••"'••' 'o",ftd In Infl b'."••~ ""ton.l) It 
..mp.,. II""" ·.'e, pol,.blr p'ObAlJ1r b,.n" COnl.t·n.n.tI.(l'" ","'''1 

""'.'"i ''',. 0.1 .. "".' 10 I.....WIOP' •• I....CI.O" 

01".' ,pee.l,c ".g!t dnd lOOInOI.' '"'''' lIr 't'Qu"I"C1 h' "1,11""'" J .. ' -•. 

,hr ',.iuU, Uu,eod .nr, ".... u!lolr I•• lI" d"'(""lW(1 •• n\l~,"~:f\Qt',.cc,.,,,.,, 

.".'''''0 Il' Ihf" ~.A'''' \u",t~.A' l	 u.1 

(on,rnU.A',on 01 J..,9 I., '.'cul.leCl I.pa" "I, JJ 

-
 Fill'" I 
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Sample Identification:-
CAS Number 

(• 
095-50-1 

• 541-73-1 

106-46-7 
• 

-
• 

-
• 

-
• 

-
•
 

•
 

, f -

Lob. No.: 86-12711(8) 

DE 13 Surface 

Results in u9/k9, 

1.2-Dichlorobenzene 10 u 

1.3-Dichlorobenzene 10 u 

1.4-D1chlorobenzene 10 u 

call box 1021 075 urban avenue, westbury, n.y. 115900(516) 334/7770, (718) 297/1449 -



Samplo Nu.,bur 

DP #3 31

• Page 7 Organics Analysis Data Sheet 
(Page 1) Lab. No. 86-12711(B) 

o• Nytest Environmental Inc.
Laboratory Name Case No
 

Lab Sample 10 No ....- --::---__ ac Report No
 

• Contract No: Sample Matrix: So; 1 ~__/ _ 
10110/86Data Release Authorized By: _ Date Sample Received 

• Volatile Compounds 

Concentra'ion: @ Medium (Circle Onel 

• Date Extracted/Prepared: 
10/13/86Date Analyzed: ----- ­

______pH --,__
Cone/Oil Factor:• 1

Percent Moisture: (Not Decantedl _ 

• 
CAS "g/Kg CAS ug/Kg .. ..NumtMr Number 

• 

-
-
-

'" -
-

74·87·3 Chtoromethane 10 u 
74·83·9 8romomethane 10 u 
75·01·4 Vinvi Chloride 10 u 
75·00·3 Chloroethane 10 U 

:> u75·09·2 Methylene Chloride 
N-e,one67·64·1 10 U 

75·15·0 Carbon D.sulfide 5 U 

75·35·4 1. 1·Dichloroethene 5 U 

75·34·3 1. 1·Dichloroethane 5 U 

156·60·5 Tr.ns·1.2-Dichloroethene 5 u 
67·66·3 Chloroform 5 U 

107·06·2 1.2·Dichloroethane 5 U 
78·93·] 2·8u,anone 10 U 

71·55·8 1. 1• 1·Trichloroethane 5 u 
58·23·5 Carbon Tetrachloride 5 U 
108·05..- VinvI Acetate 10 U 
75·27.4 8romodichloromethane 5 U 

" .. 1/1. 2·DIChloropropane78·87·5 
Trans·1. 3·0lchloropropene 10061·02·6 5 U 
Ttlchloroethene79·01·6 5 u 

124,48·1 Dlbromochlorometha ne 5 U 

1. 1, 2·Tnchloroethane 79·00-5 5 U 
5 UBenzene71·43·2 

cls·1, 3·DlchI0'::loropene 10061·01·5 Ii II 

110·75·8 2·ChloroethvllllOvlether 10 U 

Bromoform75·25·2 5 u 
4· Methyl· 2· Pentanone591·78·6 10 U 

108·10·1 2·Hellitnone lOu 
127·18·4 TeulIchloroethene 'i I j 

79·]4·5 1.1,2.2-Tetrichloroethane 5 U 
Toluene108·88·3 5 U 

108·90·7 Chlorobenzene 'i IJ 

100·41·4 Ethylbenzene 5 U 
Styrene100·42·5 5 u 
Total Xvlenes 5 U 

0.1. 11.110'''''11 Queh',.',

• for '.I10""'Il '.'ull. '0 EPA. Ih. 'ollo...,ng ,......, Que"'"'' .'...led 
AdQ,loonel fleg, 0< 'OOlngl., .q)le.n,"Il '.,ull, I'. encou'eg.cl Howeve'.lhe 
de'.n,loon o••.ch 'Ieg "'ull be .""'.e'1 

• II'- r••.,11 ., e we'ue g'.ele' (hen or eQue'IO I'" Gel.'lton 10""1 c 
.apot'! 1"- we'ue 

• 
u 'nII"elei 'O"'IIO..nd ..... enelv••d '0' bUI no\ Geleclecl "ellOrI Ihe 

m.n,m.,IIId.I.'lton ..",.1'0, Ihe ..mple ..,'In Ihe U leg lOUt b..ed a 
on fteC.... 't' ConCen,Ja ..on 'd.lutlon e'hon tlh., " no. nC',••••,.I, 
the In",,,menl d•••Chon Itmll I In. 'ODlnOIf' InoulO r••" U 

Compou"Cl w.. enelvled '01 bUI nol OeleCleo the numb,.... I"" 
m.n,,,,,,", all.tnable ae'«,CI,on ••m,1 for '"'' ,..mpl. Olhe, 

• J Inclt'.,., an .'11"'.'.9 v.'ue 'h.• {lAg " ,,'.d elln., wh.n 
_II,m•••n8 • CO",e"U."on 'Or '.n'..... ' .. 'Ol'ntllt~d Cum£lOuna ..
 
w .... ,•••• ,.,pon•• " .IIumed Or """en '''. mal' ,peoClf.' d.'.
 
'neI,eA.ea Ih,. pr•••n,. 0'. COmpound ,h."m"C''''tl••Clt'n'll.c.u,on

".,e... but In. r.t,,11 ., I." Ihan Ih~ lpee ,I."ca ""I,.ChOn Ilm,l but
 - g'eele. Ihen '.'0 Ie g 10JI II 10"''' O. de'wCl.gn '. 10 ...g I eng _
 

lh'ltlag apphei 10 peol'l(.de ~'.trWlrr."""'.,.Ih,. tdrnl""'II~""~.s 

been ,onl.''''ecl bV GC MS 5."Il" ,omponenl 1...~ltC'cl..~ ~ 10 

ng u'.n '''. ',~I C'.".'I '''ould Olr ,on'umea br G": MS 

'hl\ U.V II w,,~d when 'he' ana'ttR I' 'ouftd In .".. blttn••• ""... '1 .,. • 
I.""pl. It 11"\ ,.~.,t", pal,.,b.1' O'Obablf' bl.n~ CaOI.l'''.''AII('.' d"" 

w.'"t Int' d.ld uSI" ID t.~ ...gprGP".'••,,.,In 

Oln~, I~c.f.( lI.i~ .nd tootl\O'~"",... 1M' rrQu,'rO Uq"l.,.... 'I~ J •.•.•••. 

.". '.Iult' II u"~d Itl.", m"". br lull" dt-K"(N'd ..n'l ,,~,."., 0 .. "-4"' 'LU.,lfl 

all.c"~d ID tn.. d ••• """',,'.',, '~pOfl 

concenU.I'on 0' J ...g I •• ,e'culel.d.•ellO" u JJ 

-
 fn'lTl , 
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• 

• 

-
-
• 
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Page: 7A 

Sample Identification: 

CAS Number 

095-50-1 

541-73-1 

106-46-7 

DP #3 31 

1.2-Dichlorobenzene 

1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

Lab. No.: 86-12711(8) 

Results in ugl kQ 

10 u 

10 u 

10 u 

• 

• 

• 

• 

-
• 

• 

• 

-
• coli box 1021 0 75 urban avenue, westbury, n.y. 115900(516) 334/7770, (718) 297/1449 

-



Sampltl Nunbtlr 

DP //4 Surface• Page 8 
Organics Analysis Data Sheet 

(Page 11 Lab. No. 86-12711(B)
• Nytest	 Environmental Inc.Laboratory Name: Case No
 

Lab Sample 10 No: ;;- _ ac Repore No
 

• Sample Maerix: __S_o_i_l -ft-H'-- _ Caneract No, 

Date Sample Received: 10110/86Oata Release Authorized By: 

• Vol~CompoundS ' 

Concentration: ~ Medium (Circle Onel 

•	 Date Extracted/Prepared: 
Date Analyzed: 10/13/86 _ 

__110-.- pH _
•
 Cone/Oil Factor:
 

Percent Moisture: (Not Oecantedl	 _ 

.. . 
CAS 'ug/Kg CAS ug/Kg 
Number Number ..
 

..
 
•
 

•
 

•
 

•
 

74.87·j Chloromethane 10 U 
74·83·9 Bromomethane 

Vinyl Chloride 
Chloroelhane 
Methvlene Chloride 

10 U 
10 u 
10 u 

5 U 

75·01·4 
75·00·3 
75·09·2 
67·64·1 Acelone lU U 
75·15·0 Carbon Disulfide 5 U 
75·35·4 1. 1·Dichloroethene 5 U 
75·34·3 1. 1·Dichloroethane 5 U 
156·60·5 Trans·1. 2·Dichloroelhene 5 u 
67·66·3 Chloroform 5 IJ 

107·06·2 1. 2·Dichloroelhane • 5 u 
78·93·3 2·Bulanone 10 U 
71·55·6 1. 1. 1·Trichloroethane 5 U 
56·23·5 Carbon Tetrachloride 5 U 
108·05·4 Vinyl Acetale , n II 

75·27·4 Bromodichloromethane 5 U 

78·87·5 1. 2·0lchloropropane '1 II 

10061·02-6 TranS·1. 3·0lchloropropene 5 u 
79·01·6 Tflchloroethene 5 U 
124,48·1 Olbromochloromethane 5 u 
79-00·5 1. 1. 2·Tflchloroethane 5 u 
71·43-2 Benzene e; " 
10061·01-5 cis·l. 3·0IChlo,ooropene '1 1J 

110·75·8 2·Chloroethylv.nylether lOu 
75·25·2 Bromoform 5 U 

591·78·6 4·Melhyl·2·Pentanone 10 U 
108·10·1 2·Hellinone 10 II 

127-18-4 Telrachloroethene 5 u 
79·34·5 1. 1. 2. 2·Tetrachloroethane 5 U 
108·88·3 Toluene 5 U 

5 u108·90-7 Chlorobenzene 
100·41·4 Ethylbenzene 5 u 

5 U 

~ U 

100·42·5 Styrene 
Total Xylene!> 

0 ••• R.po".nu Qu......,1 

• FOI I.po",nu ' ••u"I.O EPA.•he 'oI_.ng '••u'l. qUA"".'•••• u.... 
A40IIoon.' ".gl O' 'OOIno••I.opIA.nonu '.Iulll A'••ncou'Ag.d H_..., .... 
• ',nll,on O•••C" 'IAgmu" be .qlloe:•• 

_ V.... " .he '.Iull '1 ...A'''' g'.A'.' .,..n 01 .quel.o .... _'K.oon "m•• c ''''1 ".g.pplo."o PU.oe:rde IN'.~'." ""'.'.'''. ,ctrn,.I.e"'.0" ...\ 
'epotl '''....Iu. ....n conl••m.d 1>,. GC lotS S'nu'" comPOn.n, .... lloe.O... ~ II) 

ng ul In the 'mat 1'."a<:1 '''O,,1d br confirmed by Gl: M5 
U	 Ind.UI., comllOuncl "'.1 .nA'Yled 10' bu' no. d.I.CI" R.poIl I". 

m.n.mum _ ••CIIOft 11m•• 10' '''.IAmple ...,." .". U I.g IOU,o."d ,,,•• flag •• ulfld wn.n ,h. anal'W"C' " 'UYnd In ,,,.. blttnlll .~ ~ ..h ,,, ~••	 on nec•••••y cOne«nlt.hOn -''''ullon aClIon IThll " not nece.wr"~ ,.mpll" .. ,n , POlllbll' prob.lJlr bl.n" CO'\"""I(\•• I·,U1 .."" 

'''••nIUum.n. d•••Cloon 11m•• I r". 1001no,r l"Ow'ct '.Ad U "",••n, tnl' d.ld u ' .0 ....1' .PP'OIa'I.It" .CI.OO 

Compound An.'wuctlo. bu' no' ct.leel.ct '''. number '1 .... 

m.n.m'-1m n.D'.. deteChon tim., 'Ot ,1\. ,.mpllt 01her "we,"c U.g~ .nd 'OOlnOlel ""., lJt" 'l"Qu"f'(J hquUP." '. ~ .... f"h· 

.h~ reluUI .. UI~ Ih~,· """,I. ~ 'ult\ 09'"'ioC.,c ...et"nC1 \ ••(·'CS.· ... "I,,·,t" 
• oJ 'net.CA.el An .llImAI.d ...Iu. th., .11Ag ., u..d •••n., ..",.n A..AChed 10 Ihl' 0.'41 \umm,., '1'1"." 

a.llma"ng • cone.nIrA.,on '01 len•• ,." d.n.,f.ed compound' 
......,. A I I re~n...1 .Uum.d O' n .". m.., IpeCU•• dA" 
.nd,CA'.d '''. p'.nnc. 01 Acompo...nct t"A' m•• ,~ In. 1CIef\l.t'C.1I0n 

•.	 cr.II"'. but the '«Iull '5 Ie,. Itt.n Ih~ ,pee I' leo deleCllon IImll thJ'
 
g'.A'.' '''An UIO I. g . IOJI It 10m" 01 ctr,u"on., 10 ..g '"net.
 
conc.nUAloon ot J ..g I" CA'Cu'A'.O ••""., A' JJ
 

-
 ., '0 I.fo,n' I 



III 

•Il...._-~ 

• TOTAL ANALyTICAL SERVICES fOR A SAfE ENVIRONMENT 

n test environmentaloc 

.. 
• 

• 

• 

• 

• , I 

T Page: 8A 

T 
Sample Identification: 

T 
CAS Number 

r 
r 095-50-1 

541-73-1 

106-46-7 

r 
r 

Lob. No.: 86-12711(8) 

DP'4 Surface 

Resul ts ; n ugl kQ 

1~2-Dichlorobenzene 10 u 

1~3-Dichlorobenzene 10 u 

1 ~4-Dichlorobenzene 10 u 

( III box 1021 075 urban avenue. westbury. n.y. 115900(516) 334/7770, (718) 297/1449 -



- IU~'- J. 

DPh4 3' 

- Organics Analysis Data Sheet 
(Page 1) Lab No. 86-12711 (B) 

Nytest Environmental Inc...aboratory Name Case No 

~b Sample 10 No ---------,f-r---- ­ OC Report No 

Soil Contract NoSample Matrix 
~ 

10/10/86Date Sample Received..:»ata Release Authorized By: 
~ 

Volatile Compounds 

Concentration' QMedium (Circle Onel-
 Date Extracted/Prepared: 

Date Analyzed: 10/13/86- Conc/Oil Factor: __-=I:-__ pH----- ­

Percent Moisture: (Not Oecantedl _ 

•
 
CAS _ug/Kg CAS ug/Kg 
Number- Number 
74-87-3 Chloromethane 10 U 

74-83-9 Bromomethane 10 U 

75·01-4 Vinyl Chloride 10 U 
II1II 75-00-3 Chloroethane 10 U 

75-09-2 Methylene Chloride 5 U 
·67-64-1 Acetone 10 u 
75·15·0 Carbon Disulfide 5 U 

75-35·4 1. l·Dichloroethene 5 U 

75·34·3 '. 1·Dichloroethane 5 U 

156·60·5 Trans- '. 2-Dichloroethene 5 U 
67·66·3 Chloroform 5 U 
107.()6·2 1. 2-t>ichloroethane 5 U 

78·93·3 2-8utanone 10 u 
71 ·55·6 '. 1. 1·Trichloroethane 5 u 
56-23·5 Carbon Tetrachloride 5 u 

.108·05-4 Vinyl Acetate 10 U 
(75-27-. 8romodichloromethane 5 u 

D.'. A.port,ng au.l.f.e', - '01 r.paM.ng '.'''''11 10 EPA. 'he following r.'ul" Qu."'.e'5 .'1' uHd
Add"....,.' I~II' 01 I_no,es .~••n.ng '.'ul" .'e enCou'.lIed Howe.e•. '''e - del.n"oon 01 ••C" ".11 mu" 1M .aploc.1 

v....	 • .... ' ••ul! ••• ".Iu. 1I'••le' ,"an 0' equal '0 ,he lIeleCloon l.m'l c Th'5 ".g .pplte, 10 ~'hC'Clt!' PI,.melt'" tlNhe'f' In" .Of"nll'.ClIl·O'" .,., 

fepor'l , .... "alue been (ool.,meO b\ GC M$ $Inglf" compon~"1 .tt."\I'(IO~~~ Iv 
ng ul.n thr 'In•• e-aU.CI ,hou'O Df' con'"me-CI b~ G( MS .u 1...Ioc:al.' compound ...as analYIed lor bul no' lIeleCled Repo', ,,,,­

"'.n'.....u ....,ec'.on IIm.llo, 'he .ample ....,,, ,,.. U Ie II I OUI bued 8 'hi" ".'1'" u,~O ....h~n Ihf' .n.IY1f"'" 'OunCl.n Ih~ [,Id n • "!to ....~II .n d 

on fteC.••u,~ concen"atton "d.lul.on eChon fTt·u, IS no' neces".'t', ,.mp1t" II Ir'\": .It'" poI,.b'" p'GOat_lf" bl.". (('tn .... ···.,'.tI.("" .,'\(1 

the _n."Wlne-ft, ••eClion htn., I Yr.. 'oo,no,. '''Outd 'e.o u w.,n, '"'' ".ld 0\f'1 '0 ,...1' .pp'OVft.l~ .n.(ln 
Compound ...as analyled 10' bul no. deleCled The numbel ., ,''. ­• "'un.m"m alla.nable de,eChon 11m,. 'or the ,amP'e	 O."f" '~Clt.( ".g\ .nd 'oolnol~" m.\ h~ 'rQo"t"n l{lI"' •• ·.··., ,k' .••.O'''e' 

'h~ If'SuU, It u'..d 1Plo", "'u51 tw 1••11, Or'~rl.h."Q "n., ~ .... " n'·'!'or··I'I ..• '" 

J Incltce,e, an e.hma'e" value "'s Uag ., uM" e.,ne. wh.n. .1I.c"e-Cl.o '''t'' 0.'. "utnm•• , 'f"1K"1 

78·87-5 1.2-D,chloropropane 5 U 

10061-02·6 Trans·l.3·D,chloroprope ne 5 u 
79-01-6 T"chloroether'le 5 U 

124,48-1 DlbromOChloromethane 5 U 

79·00-5 1, 1, 2- T"chloroelhane '5 U 

71-43·2 Ber'lzene 5 u 
10061·01·5 c,s·l. 3-D,Chlo,ooropene 5 U 
110·75-8 2·Chloroethylv,nylettler 10 U 

75-25·2 Bromoform 5 u 
591·78·6 4-Methyl·2·Penla none 10 U 

108·10·1 2·Hexanone 10 U 

127·18-4 Tetrachloroethene 5 U 
79·34·5 ,. 1.2. 2·Tetrachloroelhane 5 U 

108·88·3 Toluene 5 U 

108·90-7 Chlorobenzene 5 U 
100·41·4 Ethylbenzene 5 U 

100·42·5 Styrer'le 5 U 

5 UTotal Xylenes 

- e'h",...ng a concen"...on 'or .enl.'lvel~ .00n,.I.eo compOOna\ 
.,ne,. a , • response ., .ssumed 0' ....hen '''e "'e"'. topeCl'.' cs••• 
'''''',e.led the presence 0' • compc.."no ttl., '"eel' If,\f' o(konh'.C...On 
cr.,,,, •• but the re,ult IS 'e" Iha", 'he .pec,t'ed CSelr( hon 11m" b"t 

8 r••,e l than ,e'o •• V 10Jl .. I.m., o' Cle'lrClIon.s. Iu ...9 I .00 .. 

- COf\Cen"...on o' 3",g I.s. cak",a.'eCl 'f'p()f,.s. 3J 

r _.• _ • 

http:cr.,,,,��
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TOTAL ANALYTICAL SERVICES fOR A SAfE ENVIRONMENT 

n test environmentaln;.
 

Sample Identification: 

1 
I 

CAS Number 

1
 095-50-1
 

541-73-1 

1 106-46-7 

i , 
, 
, 
1
 
1
 
T 
T 
T
 
T
 

Lob. No.: 86-12711{B)
 

~DaP~H~4~3~1 ___ 

I.2-Dichlorobenzene 

1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

Resul ts in ugl kg
 

10 u
 

10 u
 

10 u
 

~all tx>x 1021 c 75 urban avenue. westbury. n.y. 115900(516) 334/7770. (718) 297/1449 

-



I U"j\.. J,,\J. 

Semple Nunber 

DP#5 Surface-	 Organics Analysis Data Sheet Lab No. 86-12711(B)
(page 1)- Nytest Environmental Inc.Laboratory Name Case No 

lab Sample 10 No ac Report No 

- Sample Matrix 5_0_i_l__ Contract No=1
 
Data Release Authorized BV:	 _ Date Sample Received 10110/86 

Volatile Compounds -

Concentration: (L~ Medium (Circle One) 

'- ./ 

Date Extracted/Prepared -

Date Analvzed: 10113/86 

Cone/Oil Factor: __.........1 pH ----- ­-
 Percent Moisture: (Not Decantedl	 _ 

-
CAS 'UQ/Kg CAS ua/Kg 
Number Number 

- "-87·3 Chlorometh.ne 1n u 
7~·83-9 8romometh.ne 10 U 

75·01·4 Vinyl Chloride 10 U 

75·00·3 Chloroeth.ne 10 U 

'75·09·2 Methylene Chloride 5 U 
167-64.1 Acetone 10 U 

75·15·0 Carbon Olsulfide 5 U 

"'75·35·4 '. '-Oichloroethene 5 U 

175·34·3 " '·Oichloroeth.ne 5 U 

156·60·5 Tr.ns·'. 2·0ichloroethene 5 U 
1f67·66·3 Chloroform 5 U 

. 1107-06·2 " 2·Oichloroeth.ne 5 U 
78·93·3 2·8ut.none 10 U 

!pl71-55·6 1, 1. 1·Trichloroeth.ne 5 U 

56·23·5 Carbon Tetrachloride 5 U 
108·05·4 Vinyl Acet.te 10 U 

..,5·27·4 8romod,chloromethane 5 U 

78·87-5 1 . 2· O,chloropropane 5 U 
10061·02·6 lran5·1. 3·DtChloropropene 5 U 

79·01-6 T"chloroethene 5 U 

124·48·1 O.bromochlOlomethane 5 U 

79·00·5 1. 1. 2·1llchloroethane 5 U 

71·43·2 Benzene 5 u 
10061·01·5 c,s·l. 3·Dlchlo'~oropene 5 U 
110·75·8 2·Chloroethylvlnylether 10 U 

75·25·2 Bromoform 5 U 

591·78-6 4.Methyl·2·Pentanone 10 U 

108·10·1 2·He..anone 10 U 

127·18·4 Tetrachloroethene 5 lJ 

79·34·5 1.1.2.2·Tetrachloroethane 5 U 

108·88·3 Toluene 5 U 

108·90·7 Chlorobenzene 5 U 
100·41.4 Ethylbenzene 5 U 
'00·42·5 Styrene 5 U 

10lal Xylenes 5 U 

Oala R.pot1,ng au.IoI.e'I 

fOf 'ePOn'ng '.&1111& '0 EPA. ,,.. lollo.."ng '.Iu'ts Qu.,.I.e'~ a'e II~ 

A4clotlQl\al flalll or loo.nolel ellPla.nlng ' ..ull~ a'~ encou••gecl Ho_.... '''e -
.",.....0" of .ac" llag mul' be .""Ioell 

If ,,.. .e&"I. 'I •••'"e ,'••Ie, I"'" Of .QuaiIO ,,.. GeleChon Iom'l c "hi II.c;l4Ippl'f'I IOOC'S"C. ~'.rnelf'" w'\f"" tn,. .cJf"nl.'.c "100"" ~.~ 

.epon lhe .a'"e be'f'n (on, •.,9\1'0 b, GC MS S,AtlM' compohf'n. 1......C.Ot"~ ~ It,) 

"G "Ion Ih.. l,nA' f'a".(1 '''ould bIP con••"ned b .. GL" MS 
IncI.ealeJ compo""., ..,a~ analy,ed 101 bu' no, Ge'eClecl Repo'l ,""
 
""n,m"", de,ec1lon 1o"',I'CI' ,he wmlll~ """I"e U I~ 1I lOUll>asecl ,,,., ".9 " u\~d wt\t'n 'h~ .l\atY"~ _, tound In ,"... bt,An..." ...... 11 .. ~ ...
•	 on "-Ce,,,.'y Cone.nUI'tOft 'Chluhon echof" ""4$ '''1\01 nece,~...t\" 

• 
"."".1,. .I.f"· -.'t!'~ pa",b1f' p'~blf" bl."" (0"1... ·9'1.".• ,.(11' ""'C1 

I"e Inl""m~nl deleCl,on Iomll I T"e lOOlnOle ~"Ould 'e.cl U .... 'n... Ihl' 0411 ......'\0.-, ,n I."" Ap'p'Dp".It!' .'110'" 
Compound .... , ana'rlecl lor bu' not cleleelecl T"e nllmW••, In" 

m.nu"..,", 1i""loab.,. GeleChon ••"...1 for ''''' "amp•• 0",,., ~l,...t .'"l f1dY~ ... no 1001 nOlI" tn• ., lH"'t!'QI,I,'rO II' I'll'''''' •.•• r.'h 

fhrl .. ~ull' "..,,,.-n Inll"', "'u\ltJlP.uU'dt".CI.hrO .."."'"'.. "Il.·'.·.;"· .. •·•J Ind,cal.' ,an tlh",,a'ea value ,"., ~'.O ., uHd ._.hp, when .".C ""d 1(. l'lr :1.... \.,..,..·n." '1'00'1
 
es"mllltng II conc.en".,tOft '01 ,.",.""",,_ .nlt"l'd cO"'PCk'ncll,
 

whe'. ,. , , , .. ,ponto. I' ."vtne'CI or whet" I'W "'." ,caeC.,., de'•
 
•nd.ca.e-d I"to p't"rncf' of" compound ..... , m ••• , Ihf' .Cknlt,.(a,.on 

c' ..e"a bu' ,n...e,,,.. 'so 'e'" IhIJn If"" IPI'(".ed drlf'Chon 1t""1 but - g'e.'". Ih.n ""0 If' g 10JI .. ,,,,,.. o' Cle'IKhon '1 lO..,g • and. 
conef'nlt .,.on 0' J",; t" cate"'a'''d 'epo,.., 3J -
 Form I 



• 

• 

TOTAL I.NALYTICAL SERVICES FORA SAFE ENVIRONMENT 

nytest environmental inc 

Poge: 10A• Lob. No.: 86-12711(6)-
/- Sample Identification: DP_*_5_S_u_rf_a_c_e___ 

-
CAS Number Results in ug{1<g 

• 095-50-1 1,2-Dichlorobenzene 10 u 

541-73-1 1,3-Dichlorobenzene 10 u
• 

106-46-7 1,4-D1chlorobenzene 10 u -
-

-

-

-
• 

-
• 

• 

• 

-'---------_........_----------------------­
call box 10210 75 urbonovenue. westbury. n.y. 115900(516) 334/7770. (718) 297/1449 

-



- Page 11. 
DPI/5 3 1 

Organics Analysis Data Sheet 
Lab No. 86-12711(B)(Page 11- Nytest Environmental Inc. 

Laboratory Name Case No
 

.ab Sample 10 No .- _
 QC Report No 

Soil -Sample Matrix	 Contract No 

)ata Release Authorized By:-
-
-
• 

CAS 
Number 

_74·87·J Chloromethane 10 U 
174·83·9 Bromomethane 10 U 
175-01.4 Vinyl Chloride 10 U 

-15-00-3 Chloroethane 10 U 
175·09·2 Methylene Chloride 5 u 
I ~7.64-1 Acetone 10 U 

75·15-0 Carbon Dlsulf.de 5 U 
1)5-35-4 1. 1·Dichloroethene 5 U 
.75·34·3 ,. 1·Dichloroethane 5 U 

156-60-5 Trans-1. 2·Dichloroethene 5 u 
n7·66-J Chloroform 5 u r107.()6·2 ,. 2-Dichloroetha ne 5 U 

'8-93-3 2·Butanone 10 U 
""1-55.6 1.1.1·Trichloroethane 5 U 
(56-23-5 Carbon TetraChloride 5 U 

,08-05-4 Vinyl Acet8te 10 U 
"5-27-4 Bromodichloromethane 5 U 

-


10/10/86
,;.~.---JrtL-------- Date Sample Received 

VO~~il\COmpOunds 

Concentration: GY Medium (Circle Onel 

Date Extracted/Prepared 

Date Analyzed: 10/13/86 
__=-1 pH _Cone/Oil Factor:
 

Percent Moisture: (Not Decantedl _
 

ug/Kg	 CAS 
Number 
78-87·5 1. 2·D,ehloropropane 5 u 
10061·02·6 Trans·l.3-D.ehloropropene 5 U 

5 U 

5 U 
5 U 

5 U 

79-01·6 Tilehloroet hene 
124-48·1 D.bromochlorometha ne 

79·00-5 11.2·Tllchloroethane 
71-43·2 Benzene 
10061 ·01-5 cls·l. 3·DtChlor ;loropene 5 II 

110·75·8 2-ChloroethY'II1Oylether 10 U 

5 U 

10 U 

10 U 

75-25·2 Bromoform 

591·78·6 4·Methvl-2 ·Pentanone 
108-10·1 2·Heaanone 
127·18·4 Tetrachloroethene 5 IJ 

79·34-5 1.1.2 2·Tetrachloroethane 5 U 
108·88·3 Toluene 5 U 
108-90·7 Chlolobenzene 5 II 

100·41-4 Eltlv/benzene 5 U 

5 U 

5 U 

100-42-5 Stv,ene 
Tota' Xylenes 

Oa.a R.""rt,"Q Oualo'.erl 

."""oon or NC" 'IAQ mu51 be .oploc,. 

" the ,es",11 ., • v.I",. 8'••'.' U\.n 0' eQu.f '0 ,he GeleChon Itm" 
••port ,''' value 

• 
u 'ncI.eale.• eom""und ..,a, ana'ylees 'or bul nol rlet.Cled "e!>Or, '''e 

"un.",,,,,,, Ck.eCI'On I.",.. 'Of Ifte ,.",,,Ie w"h IhI' U ,e. IOU. b."ed 
on fte'ce,•• 'W concenl'.t.on 'dilution .,lIon ,Tft"., not MC.'''.' ••" 
Ifte tn'Uumenl	 d",eClIOn Itm.l I Tfte 'ootno,e 't\o"ld 'e.d U 

Compound .-A' .nAIYleod 'or bul no, d",eeted 1,,-, n",mbr, ., ,he ­	 m,n.m",m ."A.n.bae de,ect.on I.""., tor 'hi' "m"le 

J	 tnChc.le" An e,..mAled ".'"e Tftl,.i"'~8'. "'Md e.,ne' wtlen 
e".m...ng • concen"A.,on '0' .en'A'IW"r tdl'n"'.ed CompO"ncI" 
wfte'r • , , 'e.POn.e •••,,,,,,med 0' when It\e mA'" .PlPC"A' d.'A 

FOI r.""rt'''Q ,eluttl 10 EP.... lhe 'ollo••,,"Q '.Iul" Qualo"er, are uae<l 
AdChllQl\al "agl 01 'OOInotU .opla.","Q '.'ul" are encouraged Ho_we. '''e 

c ,,,,, •••g .pphe', 10 Pf" ••c,~ p,t'.rnt"P" ~rp trw tO~nl.f,C.tIO~~.'i 

be-tin co"'.,,,,,1"(1 b, GC MS S'ne'" componpnt 1M"'it'C.dt"50~ 10 
ng ul m Irtf' ••nA.......ct ,"ould De' conhrrned by GC MS 

e ,,,,, IIA" ., u\"O .-whrn Ihf' .n.I....." tounc:l,n Ihr bl.f'l. ":10 COl' .1:10 A 

"a ""II.. 1I·r-" .'''50 po,,,.bee p'oDA..,lr bl.n~ Conl .• "'.~"I.(H" ,,"'(1 

'-d'"!\. I"t· d"1d ., '!:o" , '01.'-1" AOP''''''''.''' .(1'0" 

Olh." "I't"( II., ""4' ,tn" luOInotf'50 ",4\ tw 'rQu., ..d h.~ IU,l' ..... " ,h" 

Ih.' 't"'ult'!:o II ~~ ..O "'''~ lY'\u'illlt' 1,,11, n.. \(flbPd And ~L,,·r, nt',"," r.p~ •• U' 

An.(h.(1 10'"'' :Jdl .. ~u"'lrn.f, frIN)" 

,nd.c.,..d .he p'e".nc.. 0' A CO"'I"tCh,I\d,th.lil' m"e" 'he tdl'n'."CA"on•	 ,tt'.' .• but Ihe '1',,,,11 ., 'e" IhAn Ihe WN-C".ed Ck'''''lon hm., tau' 

,'eA'''' Ih.', ,p,o ,e. 'OJI .. It".". 01 dele'ct-on ., '0"9 '.nc:I _ 
cone ..n.'.,.(." 0' 3 ",g I., C.lcu'A,ed fe-po',., 3J - 7 BS 



• TOTAL ANALYTICAL SERVICES fOR A SAFE ENVIRONMENT 

n test environmental inc 

Poge: 11A. -
-

Sample Identification:-
CAS Number

• 
095-50-1 

541-73-1• 
106-46-7 

• 

-
-
-
•
 

•
 

-
-
•
 

•
 
i 

Lob. No.: 86-12711(8)
 

DP#6 Surface 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

I:. 

Results in ug! ko 

10 u 

10 u 

10 u 

-

call box 1021 c 75urbanovenue. 'Nestbury, n.y.11590c(516) 334/7770, (718)297/1449-



Sampl<l Nunl.Jtll.Page 12 
DPN6 Surface 

Organics Analvsis Data Sheet Lab No. 86-12711(8)
(Page 1) • 

Nytest Environmental Inc.'..aboratory Name Case No 

-.ab Sample 10 No OC Report No 

Sample Matrix S_o.;;...,;,.i-'-' 1j-,:....,J'-- _ Contract No 

• 'ata Release Authorized By: Date Sample Received 10/fo/86

K 
Volat~Compounds 

Concentration: f:~ Medium (Circle Onel• 
Date Extracted/Prepared 

Date Analyzed 10/13/86
• _--=1'-- pH _Cone/Oil Factor:
 

Percent Moisture: (Not Decantedl _
-
CAS ug/Kg CAS 'ug/Kg 
Number '. Number 

'T74-87-3 Chloromethane 10 U 

174.83-9 Bromomethane 10 U 

10 u 
10 u 

C\ 

10 U 

5 u 
5 u 

75-01-4 Vinyl Chloride 

"'5.00-3 Chloroethane 
, 75·09-2 Methylene Chloride 

51-64·1 Acetone 
.,.,5·15-0 Cerbon Disulfide 
, 75-35-4 1, 1·Dic:hloroethene 

'5-34·3 1, l-Dic:hloroethane 5 u 
5 u 
5 u 
5 U 

10 u 
5 u 
5 U 

10 U 

l1li56-60·5 
, 67-66·3 

Trans-l. 2-D.c:hloroethene 
Chloroform 

·07..()6·2 ,. 2·Dic:hloroethane 
I11III'8-93-3 2-Butanone 
, 71-55·6 1, 1. 1-Tric:hloroethane 
• ,6-23-5 Carbon Tetrac:hloride 
...08·05-4 Vinvl Acetate 
(75·27.4 Bromodichloromethane 5 U 

0.,. ".PO"'''ll Ou.to'.e" - for '.PO"'''ll '.'u'/5 10 EPA. the 10Uow."ll ' ....'15 Qu."'.e" .'e u,eo 
Add,llOn.,II.g, 0' 'oolnclle, e""I••n.ng 'eiull' e'e encou.elled Ho-we, Ihe 
Clelonlhon 0' ••,h ".g muil be e""loCl' 

• 
v.... " lhe le,..11 " • w.lue 8'e.le, Ihen 0' eQu.' 10 Ihe CIeleCllOn tom.1 c ThiS '.A9 .ppl,.S lOprShCICir ~'.tne'll'r,_he•• trw .df"nl.l,c.I,o"" ~.~ 

1epot1/he we'ue been ,ont.rm~ b, GC MS S.ngl.. comPOnenl 1... ".e.<In ~ 10 

ng ul.n 'he' f,n.' ••"." 51'\ould M cont,rmed b" GC MS 
Ind,c.le, comPOuncl .... , .n.'vled 10' bu' nOl deleCled A~po'llhe 

ThiS ".V IS us~d whrn I"" .n.'''I'., 'ound In U'.. 1)I.n. ,a~m.n.mum !lelec..on ..mIl 10' Ihe um"le ....Itolhe U Ie II IOUI b...d ..... ,,11 .. ~ it• 
on nec••••'yconc."".'.on -dl'uhon .Chon ,l".", nOI nec.,s."I, s.mph" h ...... :.'f"to POSSlb'~ pr~b•• be.n.. con1.4···'f\.U·~" "''''0 

..... Instr",rnenl cletechon hm.,. T"~ '001nOI.. ''''ould .rad U w.,n~ In,. a.-I .. ..,~r' 10 ,.....PP'DP".'f" .CItOn 

Compo...nd ""as an.'yled '0' tu.. ' not deolen..c: In.. numbe-' ., Ihr

• ""n,mu", .u.,n.b'~ d.teCI.on 11m" to' tn,. '.'Ylp1t" O"lf" ..pee ,t.c t1.U\ .nd IOOlnOlr" m." l.w -t."Qu"PO If' 1'1"1""" ,I... t.ok 

thl" 'e\out.~ II u~t."d Ihrl ",USIbf" ,,,tt, drs,r'tDrCl "nO SH.-" Q."':'oC"'oL,,·,t" 

'''(hc.'ei ." ....",•••d ".'''1' T"., I U_g '11 ,,~.o 4"11"1"1 whrn .".Ch..Oto '''''' d.'.. \umm•• \ _",110ft
 
..Stlrn...ng • conc.n.....on '0' '.nl.' ....... ,a.. nt,f,cO com,.ound~
 

_he,••• 1 ,toltDons.e IS ."",me" Of when '''r "'.,,~ SpeC... ' da,.
-

78·87-5 t.2·D,chloropropane 5 U 

10061·02·6 Trans·l. 3· D,chloropropene 5 U 

5 U 

5 U 

5 U 

79·01-6 T"chloroethent> 
124·48·1 D,bromochloromethane 

79·00·5 1. 1. 2· T"chloroethane 
71·43-2 Benzene 5 U 

10061-01-5 c.s·l.3-Dlchlo'ooropene 5 IJ 

110·75·8 2 ·ChloroethylvlOylelher 10 U 

5 U 

10 U 

10 U 

75-25·2 Bromoform 
591·78-6 4·Methyl·2·Pentanone 
108·10·1 2·Hellanone 
127-18-4 Tetrachloroethene 5 lJ 

79·34-5 1, 1, 2. 2·Tetrachloroethane 5 U 

108·88·3 Toluene 5 U 

5 U108-90·7 Chlorobenzene 
100-41·4 Elhylbenzene 5 U 

5 U 

5 U 

100·42·5 Slvrene 
Total Xylenes 

.nd.ea,ed 'he p'l'sencr of • CompouAd ;'h.l "'I"rl, Ih~ .(knll'.c...on 
cr.,.,.. but Ihl' -eS"II IS frill than 'hI' ~CM"c.fll'd delrellon I,mll but

"".'I't' ,"." ,r't! II' Q 'OJt H l.m,1 o. delrCl_on .\ 10 ...V I and. 
<o"'en......on 01 J ..g I., eele ul.l~d '~PO'I"~ JJ 

• 



•
 

•
 

-

-

-

•
 

-

•
 

-

-

•
 

•
 

•
 

•
 

•
 

•
 

•
 

TOTAL ANALYTICAL SERVICES fOR A SAfE ENVIRONMENT 

n~test environmental inc 

Page: 12A. 

,"
~' 

Lob. No.: 86-12711(B) 

Sample Identification: DP#6 Surface 

CAS Number 

095-50-1 

541-73-1 

106-46-7 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

Resul ts in ug! kg 

10 u 

10 u 

10 u 

-coli box 1021 075 urban avenue. westbury. ny 115900(516) 334/7770. (718) 297/1449 



-------------

Page 13. 
DP#6 3'• 

Organics Analysis Data Sheet 
lab	 No. 86-12711(8)(Page 11

• 
Laboratory Name Nytest Environmental Inc. Case No
 

~b Sample 10 No OC Report No

•Sample MatriJ( S......1	 _...0 i .... Contract No. 

lata Release Authorized BV:	 Date Sample Receilled 10/fo/86- Vol8tit~ Compounds 

Concentration: C.:? Medium (Circle Onel 

Date Extracted/Prepared -
Date Analyzed: 10/13/86 

_~1 pH _•	 Cone/Oil Factor:
 

Percent Moisture: (Not Oecantedl _
 

• 
CAS i' ug/Kg CAS or ug lKg 
·.umber Number 

";4-87,3 Chloromethane 10 u 
14·83·9 Bromomethane 10 U 

10 U 

10 U 

5 U 

10 U 

5 U 

5 U 

5 U 

5 U 

-5·01-4 Vinyl Chloride 

110..5·00·3 Chloroetha ne 
15·09·2 Methylene Chloride 
"7·64·1 Acetone 

5·15·0 Carbon Disulfide 
[75-35-4 1. l-Dichloroethene 
'7~·34·) ,. 1·Dichloroethane 

56·60·5 Trans-1.2·Dichloroethene 
l1rJ o 66·) Chloroform 
107·06·2 ,. 2·Dichloroethane 

" 1/5 U 
1·93·3 2·Butanone 10 U 

1"·55.6 1. 1. 1·Trichloroetha ne 5 U 
56·23·5 
~-

<Arbon Tetrachloride 5 U 
"" e·05·. Vinyl Acetate 10 U 
"·27.4 Bromodichloromethane 5 U 

78-87-5 1. 2-D,chloropropane 5 U 
10061·02·6 Trans-l. 3·0,chloropropene 5 U 

5 U 

5 U 

5 U 

~ lJ 

79-01·6 Tr,chloroethene 

124.48-1 D.bromochloromethane 

79-00·5 1. 1.2-TflChloroethane 

71-43-2 8enzene 
10061 -01-5 cls-l. 3-D.chlo r :loropene ~ II 

110-75-8 2·Chloroethvlvlnvlether 10 U 

5 U 

10 U 

75·25·2 Bromoform 
59t-78-6 4-Methvl-2-Pentanone 
108-10-1 2·Heltanone 10 U 
127·18-4 Tetrachloroethene 5 U 

5 U 

5 U 

5 U 

79-34·5 1. 1. 2. 2- Tetrachloroethane 

108·88·3 Toluene 
108-90-7 Chlorobenze ne 
100·41·4 Ethv'benzene 5 U 

5 U 

5 U 

100·42-5 Styrene 
TOla' Xvlenes 

DAIA R.PO",nll aUA"f,~" 

FOf ,eportl"Q '.'uU, 10 EPA. I"'. follOWing '.IU'" Qual.f••r, .re used
 - Add,lIona_ 'I.g, or fOOtnot•• eIlP1••nlr", '..Iultl .re enco"",'aged Howev•• It'\e
 

_I,nlllOn 01 ••"" I"~ "'ull be .""Ioc•• 

va " .he r~'ufl •• a ..alue g'eAle' IhAn or equAl lo.he C1eleChon 10",,1 c ThiS ...g .PP..,., 10 Pt""'. ~r.melf'r, """"f>'f' Iflr ICI,.OIl',' ."0""" "'.50 
report the ..a •.,.	 b.f'n con'lfmf'CI b,,· GC MS Slng'f' ,omPO".. nl ItorSIle .at'!- ~'O 

ng ul In Iht" '"rwlt".I'~CI &f'\Ou'(I be" conl,rrneCllJw G( MS 
I..clOCAIU cO"'POu"" ...., an.fYI.C1 10' bUI nol C1~lecleCl R~po'l 1"~ 

• ....n.mu", del.Chon "m.. 'o' I"e "mpI~ ... ,11\ ...~ U 'e g 'OU, b ....d 8 't\til •• .ag lil u,"f!'(l ....,tl"n Ih,. an••Y"t" ., 'ouna.n ,,,.. DI.'h, .~ till .i~ II 

on neccs."'y concentration "Cldutlon .Chon	 (Ihll" not I\.c...u"l" ,.amp'f' It.~ .. · .'t"S pa',".DIf' P'Ob.t,l.. blttn. conu·....O.iU.(Ul " ....a 

the .nluumenl deleCl,on ',m", f".. fOOlnOle '''oule:J r~.d U "",.aln~ .Plr CI........", 1(1 la"to app'op'"oIlt' .. '-'·01'
 

Compou"" ..... AnAIY'~lI 10' Oul nol C1~leCled T..~ n ..",or••, I.... 
In,n,m.,m a ..a.naOI,. del.cllol'I 11m., for trw ••mp'..	 0.".... ~Oe'r.hc. Ilay .. .."n 'oolnolr~ r1\III" l,.· 'rau,'re) hllll,ll""I~ .1." 'li'

•	 Ihr ' t"So""~ II uSo"" ''''', "''''''\' [If" '.,11" 0,· .. '.1..-0 ,In(1 ,.It'\ a.·"•• '~"""\ 

J	 Ind.ca,e. an .".m.ted ".''''. Th,.. ",0 I' "$"d f'.Ihr. _Plen .1I.'"..ClIIIIPlt' Odllll "urn""., .. '''IN.'1
 
..."m",.ng a conCf'nt ••••ot'\ 10' .en'."we-Iy tdf>nl.t •.,d COtrlLlOund"
 

wh•••• , 1 r••ponlf' ., ."wmed 0' when ,n. ma•••peoClf.' CSAI •- •nd'C.'"d '''to pr.I"n(f' Of .. compound I"'a. 'rtf' .. l\ ttlf' ••nl.I,C.llon 

c,.le, •• but I"'.. 'e\ull IS I.. " I"." Ih.. ' t.P'CI'led Clelt"cllon "~II bul 

8,,..1«" 'Pl.n ''''0 If' & 10JI If IImll of del.Cllon r" '0 ",g I .....(] It 

conc,.n,ra ..on·of J ~g I I~ C.lc ~'.'~CI '~POri.' lJ 

-
 r(I' '" I 

http:c,.le,��


• 

• 

TOTAL ANALYTICAL SERVICES FOR A SAfE ENVIRONME NT 

n .test environmentalUlC 
• 

-
-

Page: 13A. 

Sample Identification: DPI6 31 

Lob. No.: 86-12711(8) 

,, 

• 

• 

-

CAS Number 

095-50-1 

541-73-1 

106-46-7 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Results in ugl kQ 

10 u 

10 u 

10 u 

-
-
-
• 

• 

• 

• 

• 

• 
> -
 , I , 

call box 1021075 urban aVenue. westbury. n.y. 115900(516) 334/7770. (718) 297/14A9-



• • • • • • • I	 II ::. I I II I I	 I I 
TO 1M ANAL V II~Al St HIIIl:t: ~ I OH A SAl t t NV.H,"'fVAft N I 

nytest environmental inc . 

I· 

CHAIN OF CUSTODY RECORD 
;r-CTNO. PROJECT NAME. r~ 16 J A)6 P'/, t1J~ - ­ - - ­

I 'VV'" ~ I ANALYSIS REMARKS 
MJI ""'()LAJIt~ NO. 

a' OF I 

CON· 

TAINERS ADDITIONAL REOUIREMENTS 
'APLE 
~ 

DATE TIME ~ 8 :: 
I 

~I 2:'1 I (iA,A ,~-;---.;' b 0 2­ ~ 
1# I I' I ,.... II I 

~3 [ T -'I I r/] n-4! ~ l~"t"t".~':::r~ I I 11... 11 I I I I I I I I I I I '0 
.. -- i!~#ffff~-4;rc~~)·-R-.RI-.1-l-~.J.__ 1._. -,~- - .. ,	 

I 

I' I 

I' 
II ,	 I:tit; I I 1.1 I 1/1 5l,d-S - 6J(KC~)t~~ I I 
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REPORT OF ANALYSIS
 

- FOR ­
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• 
LABORATORY RESULTS FOR THE "UNKNOWN SUBSTANCE" INTRODUCED 

•	 IN THE SITE CONTAMINATION STUDY 

IN UNIONDALE - OCTOBER 14, 1986 

• 

-
 Summary of laboratory results:
 

During site investigation, an unidentified substance 
was observed in the rear parking lot at Planders Lane -
Bowling Alley (see Figure 1 for location). A sample was 

•	 collected and sent to the laboratory to be tested for E.P. 

Toxicity	 (metals only) 
Laboratory results confirm undetectable levels of• 

metals in the "Unknown Substance." The following pages 
explain in more detail the testing and analysis performed

• by the laboratory. 

• 

-
-
-
-
• 

• 

• 

• 

-
-
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TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT 

n test environmentoliOC. 
Page: CONTENTS Lab. No.: 86-12711 (A) 

c, 

TABLE OF CONTENTS 

Page No. 

1.0 REFERENCES 1 

2.0 TEST OESCRI PTI ON 1 

3.0 TEST REQUIREMENTS 1 

4.0 SAMPLE IDENTIFICATION 1 

5.0 SAMPLE IDENTIFICATION AND RESULTS 2 

6.0 CONCLUSION 3 

7.0 CERTIFICATION AND SIGNATURES 3 

8.0 CHAIN OF CUSTODY 4 
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TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT 

test environmentol~. 

Page: 1.	 Lob. No.: 86-12711(A) 

1.0	 References 

1.1	 Client purchase order number: Pending 

1.2	 Lab. No. 86-12711(A) 

1.3	 Identification and listing of Hazardous Waste. Federal Register, 
Vol. 45 No. 98, May 19, 1980 

1.4	 Handbook for analytical Quality Control in Water-Wastewater
 
Laboratories - EPA-600/4-79-019, March, 1979
 

2.0	 Description of Tests 

2.1	 E P Toxicity: Ref. 1.3 para. 261.24 
Identifies materials whose constituents may have a tendency to 
leach or migrate when disposed of improperly. The liquid phase 
of a sample' is separated. The solid phase is extracted at pH 5 
with aqueous acetic acid for 24 hours. The extract is combined 
with the liquid phase and analyzed. 

3.0	 Test Requirements 
E P Toxicity - Table 1 

4.0	 Sample Identification 
Unknown Substance 

call box 1021 0 75 urban avenue. westbury, n.y. 115900(516) 334/7770. (718) 297/1449 -
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70TAI, ANIIt y 11<:111 S/ H\",': S ; 011 A SAl / i NVl/lUNMi N 1 

test environmental 1m: 

Poge 2 lor) t\lo 86-1271l(A) 

5~0 Sample Identification and Results 

5.1 San~le Marked Unknown Substance 

Date sampled: Not Available 

Co11 ected by: Fanning Phillips &Molnar 

Date Received by Nytest Environmental Inc.: 10/10/86 

5.1.1 Results Found 

E P Toxicity (PPM) Max. Allowable level s 

Arseni c 5.0 < 0.05 
Barium 100.0 < 1.00 
Cadmium 1.0 < 0.01 
Chromium 5.0 < 0.05 
Lead 5.0 < 0.05 
Mercury 0.2 < 0.02 
Selenium 1.0 < 0.01 
Silver 5.0 < 0.05 

< = Less than 

'--------------------------------------------'
 

- coli box 1021 [J /1) \Jrry l'lOVenue. westt)ury, rlY 11590o(f)'16) 33/J/777f, '718) 297/1449 
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TOTAl AN/Iol YTICAL SERVICES FOR A SAFE ENVIRONMENT 

n test environmenta inc 

Page: 3	 Lob. No.: 86-12711(A) 

6.0	 CONCLUSION
 

The submitted sample did not exhibit the characteristic of E P Toxicity
 
for metals. 

7.0	 CERTIFICATION AND SIGNATURES 

Report prepared by: 

Parag K. Shah, Ph.D. 
Organic Laboratory Manager 

Report reviewed by: CERTIFICATION 

Peggy Sacks PeS We certify that this report is a 
Q.C.	 Manager true report of results obtained 

from our tests of this material. 

Att:	 Mr. M. Klien 

jw 

coil box 1021 075 urban avenue, westbury. ny 115900(516) 334/7770. (718) 297/1449 
• 
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8.0 CHAIN OF CUSTODY 

Lob. No.: 86-12711(A) 

• 

-
-
-
-
• 

• 

• 

-
• 

• 

-
-

call box 1021075 urban avenue, westbury, n.y. 115900(516) 334/7770, (718) 297/1449 -



L

I I I •LitEi!-'rIyt8~ i en0[rGrl'n1et1f6I,n:, , • 

·{OJEct NO. 

CHAIN OF CUSTODY RECORD 

fMJAJIAJ6 I pHlLV~ 
MJD M()J.AJ A-A!... NO 

ANALYSIS 77 REMARKS 

8.' OF 

CON· 
TAINERS ADDITIONAL REQUIREMENTS 

,AMPLE 
: D. NO. DATE TIME Q.~ o 

U 

ICIlc(
a: 
C) 

SAMPLE LOCATION 

2:'$ rrPo:lI Cswr{uGeJ [(fbnf) I I ('1.\.4)P;i/ Lollo -resT '0' --t bo'2. 
I~II 7 1 00 IiI /7, ~ lK",u, \ ttrVkt) I J 9i)>p 11- l IJo 

7 11/1 
:~#-3 r I 71 n-41:? (~",.~ "r (~r~ I l jj,. " 71 W3 7"3 ') (~~d:.) I t ~JL I'biJ1 
.~~ ''/ L~f .. '50(~ (~\c-) I I " '}, 1J-'f 7Tc-t~ if ('3 'J 19c..t:.~ \ . I J I' 

-/rm:,~-5 ~~K£':'ft~~ I J'\-JJ ~ . 1\ 

(1'1 /I ~~5 (7"i") (6~ \ I I \\,'xJ:iJ5 "~ I , )f D~~L, /;v~~~)BG~( r r ( h~(, 
( I71 nl~l. c( ~J) ., BU.l'- I /)011-" 1\/1 

,-2. ,l /1 -~-7~ /.A,d&eJ-(i!) I , " ... -G, /1 ~- ~ (MI~ .. IJ~ I"~) I I " , 
~ If .N,"'" 71. uN~1J S\l~~/~'i i "!~ E. p. ToxIC,TV ( )llf~Js 6"1,, J1\71 ----- ­ -~~ ~ \J r - - -- t.... 

lipped Via: ,_.".- TOfD...£ I J'3 
OalelTime Agent 01:~~'~ D...nm. jAgenlol: 

(t'-Ic-fil ):~ f.ly;­... I lo.Y3t12"Z~. fr /YJ 
Rec'd. by (Signature} I Oatlll'Time IAgent 01: 

Printed Name 

InQuiSl1ed by (Signatvrej 1-/ ID.ueifime Vi Agenl 01: 

\ I /J I 
nature} -OatelTime Recei~ed Aemarks:-~j;Ttt-<.:r~- .r-'1",4J,,.;6 plf, LC,fIT' A',.JPu,., ..........-- (S, n I"7f1 ,
 

. I I" '2,n Print .d. .•. A;tJ 1."_ -'<OLAJ1"L-. I"\r
 • 
I . ~,,(..~ 0 0 r::K:...:.JV. r lUll""" .s" 1iO S ~'i / I ~-e.. V1 I 11../2,
 

""~. S.m'.... N.m.""'" ; fa&"-z.ZoO fllL""" ' ..-' J iJ ,'~
 

jg C). £ a... PA-J-llJ o· !:t.e-;".} . A:1T/J.: /Ait!-TrJ o. UE,J'J (o~ /)Jr'
l I 0/171 'j6) 



•
 

•
 

-
-
-
-
- AMMENDMENT #2 

SITE CONTAMINATION STUDY 

- UNIONDALE 

-
-
-
• 

-
-
-
-
•
 

-

-




-

-
 AMMENDMENT TO SITE CONTAMINATION STUDY:
 

UNIONDALE PREPARED FOR REALCO
-
PURPOSE:	 On July 11, a buried tank was found on the Uniondale 

site located on Jerusalem Avenue. This tank was not -
identified in the Site Contamination Study prepared for 
Realco, dated October 14, 1986, by Fanning, Phillips

•	 and Molnar. On July 25, 1988, an OVA was conducted to 
determine the likelihood of leakage from this tank and 
to ascertain the approximate dimentions of the tank.- DATE:	 July 25, 1988 

- WEATHER o
 
CONDITION: Hazy, Hot, Humid. Temperature 9'" F
 

PRESENT:	 Fanning, Phillips and Molnar
 
Andrew Ritchie Civil Engineer
• 

-
Jay Best Chemist
 

DETAILS:
 

Arrived on site at 9:0" a.m. 

•	 The tank survey was begun at approximately 1 p.m. 

The Gas Chromatograph (see Figure A.3) was calibrated to methane -	 and standards were run for methane and perchloroethylene response 

times. The response times were 18 seconds and 119 seconds,- respectively.
 

To determine the depth of the tank, a plunge bar was inserted
-
into the opening of the tank. The plunge bar is 5' tall and did 

• not contact bottom. This indicates that the tank is at least 5'
 

- deep.
 

Tank head space
 

o An Organic Vapor Analyzer was used to determine total
• 
organic vapors	 present in the tank head space and indicated 

•	 greater than 1,000 ppm organic vapor relative to methane. 

- o	 A Gas Chromatograph (see Figure A.4) of the head space 

-
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showed a peak at 18 seconds, which corresponds to the 

retention time of methane. In addition, there were a number
• 

of very low rises in the base line of the strip chart during 

the GC run; one definate peak at 48 seconds and another at• 
186	 seconds, indicating other Volatile Organic Compounds 

•	 VOCs. It is difficult to be conclusive about these peaks 

without laboratory analysis because the nature of the
• 

compounds associated with fuel oil or diesel fuel is such 

that their detection would be limited by the lower-
sensitivity of the OVA to heavier molecular weight VOCs. 

o	 Liquid can be seen from the surface. This liquid had a -
petroleum hydrocarbon odof similar to that of diesel or-	 kerosine. 

OVA survey-
o	 A plunge bar was used to create a 4' deep x 1/2" diameter 

vapor well. -
o	 The intake tube of the OVA was then inserted into the vapor 

• well. The vapors within the soil pore space are then routed 

to a flame ionization detector of the OVA unit.• 
o	 Fifteen vapor wells were analyzed around the tank shown in 

•	 Figure A.2. 

o	 Only two vapor wells had a reading above background levels-	 (I-un: 

V-12 ••••••••••• 40 ppm initial peak, 9 ppm steady state
• 

V-15 ••••••••••• 20 ppm initial peak, 10 ppm steady state 

These were not judged to be significant due to the steady• 
state readings and no G.C. was done.-

-
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CONCLUSIONS: 

The tank is located as shown in Figure A.I. It is indicated as 

"Buried Fuel Tank". 

The tank contains considerable amounts of fuel. Approximately 

half full. 

Dimensions can be estimated to be 

25' xS' x 6'.
 

Estimation of volume
 

o	 Assuming cylindrical shape
 

r = 3', I = 25'
 

Volume = r I
 

= 707 ft 

Using the conversion, I ft = 7.46 gal 

The tank volume is approximately 5,273 gallons 

This is a rough estimate, however. If the tank were only 

foot larger in diameter then the tank would be nearly 7,200 

gallons. 

o	 Based on the results of theOVA survey it can be concluded 

that the tank does not leak. 

RECOMMENDATIONS: 

The tank will have to be removed and disposed of according rko 

Federal, State and local regulations. 

During any future excavation, drilling or construction, a 

contigency plan should be developed and implemented to consider 

the possibility of other unknowns (i.e. tanks, drums, etc.) that 

may be buried on site. 

I 
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I. INTRODUCTION 

-
- Uniondale Realty Associates is proposing to construct a shopping 

center on Jerusalem Avenue in Uniondale, New York just west of 
the Meadowbrook Parkway. As shown on the site plan (drawing 
SP-1, dated September 1987 by Carman-Dunne, P.C.) the shopping 
center will consist of a 60,353 square foot supermarket and 
retail stores with an area of 77,461 square feet, on a 10.66 acre 
site with 691 parking spaces to be provided. In connection with- this project, this study was undertaken as part of the 
environmental impact analysis process to examine the impact of 

• 

-
-

the development on traffic. 

This report presents the results of the 
summarizes the data collection process, 
procedures and the study conclusions. 

-
-
-
-
-
-
-
-
-
-

traffic study and 
traffic analysis 

- 1 ­-
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-
 II. STUDY METHODOLOGY 

The methodology used in this traffic study consisted of the- following items: 

1.	 The site plan was reviewed to obtain an understanding 
of the nature of the project scope. -

2.	 Based on a field review of the existing roadway system, 
the key intersections which would be impacted by the• 
project were identified. In this case, it was 
determined that the following intersections should be 
examined:-

- Jerusalem Avenue at Smith Street/Winthrop Drive, a 
signalized intersection located west of the 
project site. 

Jerusalem Avenue at Northgate Drive (West and 
East), unsignalized intersections located opposite-	 the project site. 

Jerusalem Avenue at N. Jerusalem Road, a 
signalized intersection located east of the -
project site. 

3 .	 Traffic counts were collected for the key intersections - during the morning and afternoon peak hours for a 
mid-week day, and also for the Saturday mid-day peak 
hour.-

4.	 The traffic capacities of these locations were analyzed 
for the existing conditions.- 5.	 The additional traffic to be generated by the proposed 
development was projected and the travel origins and 
destinations of this additional traffic were estimated.-

- 6. These projected traffic volumes were then added to the 
existing volumes and the traffic capacities were 
re-analyzed. 

- 7. The results of the existing and proposed conditions 
were then compared to assess the impact of the project. 

• 

• 

-
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III. EXISTING CONDITIONS 

The project site is located on the north side of Jerusalem 
Avenue, between Winthrop Drive and the Meadowbrook Parkway, and 
is opposite Northgate Drive (East and West), as shown on the 
following location map. 

In this area, Jerusalem Avenue is an east-west Nassau County 
arterial roadway, with two lanes of traffic in each direction and 
with parking on both sides. The posted speed limit is 40 miles 
per hour. In the area of the project site, Jerusalem Avenue has 
a horizontal curve which presents a sight distance problem which 
limits the ability of vehicles attempting to leave the site from 
seeing westbound traffic. 

To the west of the project site, Jerusalem Avenue intersects with 
Smith Street/Winthrop Drive at a signalized location. Winthrop 
Drive is a two lane roadway which provides access to a small 
residential area to the north of Jerusalem Avenue, while Smith 
Street is a two lane roadway also providing access to a primarily 
residential area. 

To the east of the project site, N. Jerusalem Road, another 
east-west arterial roadway, forms a signalized Y-intersection 
with Jerusalem Avenue. N. Jerusalem Road also has two travel 
lanes with parking ·in each direction. 

The proposed access points to the shopping center are located 
opposite the two unsignalized intersections of Northgate Drive 
with Jerusalem Avenue. For this report, these points are 
designated Northgate Drive East and Northgate Drive West. Each 
location is proposed to remain controlled by stop signs, with a 
right turn lane and a left turn lane exiting the shopping center. 
Northgate Drive is a two lane residential roadway, with an outlet 
to Smith Street. 

- 3 ­
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 IV. DATA COLLECTION 

- Traffic Counts 

- Turning movement counts were obtained for the key intersections 
during the morning, evening and Saturday peak hours. The 
summaries of these existing traffic counts are in the Appendix to 
this report. 

The peak hours were determined-
Morning Peak Hour . 
Evening Peak Hour .• Saturday Peak Hour. 

-
-
-
-
-

-

-

-
-
• 

-
-
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. 7:00 

. 5:00 

.12:00 

follows: 

- 8:00 A.M. 
- 6:00 P.M . 
- 1:00 P.M. 
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V. TRAFFIC ANALYSIS 

- Trip Generation 

-
The additional traffic to be generated by the proposed 
development of the project was estimated by using the "Trip 
Generation Report" prepared by the Institute of Transportation 
Engineers (1982). 

-
• 

-

The detailed computations (presented in the Appendix) show that 
it can be expected that a total of 182 additional trips (99 
entering, 83 exiting) will be generated during the A.M. peak hour 
of traffic for a mid-week day on the adjacent roadway system and 
a total of 785 additional trips (392 entering, 393 exiting) will 
be generated during the P.M. peak hour. For the peak hour on a 
Saturday, there will be 1,149 additional trips generated (576 
entering, 573 exiting). 

-
-
-
-

Trip Assignment 

The next step in the process was to determine from which 
directions the additional generated trips would travel. 

The resulting trip assignment information for the site-generated 
traffic is presented in the Appendix, based on existing traffic 
flows and the site!s location in central Nassau County. In 
general, it was assumed that approximately 50% of the additional 
trips would arrive from and depart to the east of the site and 
50% to/from the west. 

Analysis Conditions 

- The key intersections were analyzed under two conditions: 

-
1. 
2. 

Existing Condition. 
Proposed Condition. 

-
The Existing Condition analysis was based on traffic volumes, 
signalization features and roadway/intersection characteristics 
which are currently in existence. 

-
-

The Proposed Condition analysis was based on adding the traffic 
to be generated by the project to the Existing Condition data. 
These analyses were then performed for the morning and evening 
peak hours for a mid-week day, as well as for the Saturday peak 
hour. 

Intersection Analysis 

• 

-
The traffic capacities and levels of service for the key 0 

intersections were analyzed using the U.S. Department of 
Transportation, Federal Highway Administration, Highway Capacity 
Software computer program (Release 1.3), which is based on the 
procedures in the 1985 Highway Capacity Manual. 

- - 6 -



-

-

-

The intersection capacity analysis computer summary sheets and 
descriptions of the Levels of Service are in the Appendix, with 
the overall results summarized below: 

- Signalized 
Intersection 

Peak 
Hour 

Level 
EXisting 
Condition 

of Service 
Proposed 
Condition 

- .Jerusalem Ave.­
Smith/Winthrop 

A.M. 
P.M. 
Sat. 

A 
A 
A 

A 
A 
A 

-
-
-
-

.Jerusalem Ave.­ A.M. B B 
N. .Jerusalem Rd. P.M. B B 

Sat. B B 

This information shows that the results for the Proposed 
Condition analysis are the same for the Existing Condition, 
indicating that the additional traffic to be generated by the 
project will not cause the intersections to operate at a lower 
level of service. Thus, there is no need for mitigation 
measures. Furthermore, both intersections are operating 
currently at an acceptable level of service. 

- Unsignalized 
Intersection 

Turning 
Movement 

Peak 
Hour 

Level 
Existing 
Condition 

of Service 
Proposed 

Condition 

- .Jerusalem Ave.-
Northgate (west) 

SB 
" 
" 

left 
" 
" 

A.M. 
P.M. 
Sat. 

N/A 
N/A 
N/A 

E 
F 
F 

- SB 
" 
" 

right 
" 
" 

A.M. 
P.M. 
Sat. 

N/A 
N/A 
N/A 

A 
A 
A 

t;lt 

-
-
-

NB 
" 
" 

EB 
" 
" 

left/right 
" 
" 

left 
" 
" 

A.M. 
P.M. 
Sat. 

A.M. 
P.M. 
Sat. 

0 
0 
A 

N/A 
N/A 
N/A 

E 
E 
0 

C 
B 
B 

-
WB 
" 
" 

left 
" 
" 

A.M. 
P.M. 
Sat. 

A 
C 
A 

A 
C 
A 

-
-
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Unsignalized 
Intersection 

Jerusalem Ave.-
Northgate (East) 

Turning 
Movement 

sa left 
II II 

" II 

sa right .. II 

" 

NB 
"-

-
" 

EB 

-
" 
II 

wa 

.. 
"
" 

" 
" 

left/right 
" 
" 

left 
" 
" 

left 
" 
" 

Peak 
Hour 

Level 
Existing 
Condition 

of Service 
Proposed 

Condition 

A.M. 
P.M. 
Sat . 

A.M. 
P.M . 
Sat. 

A.M. 
P.M. 
Sat. 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

D 
D 
A 

E 
F 
E 

A 
A 
A 

D 
E 
D 

A.M. 
P.M. 
Sat. 

A.M. 
P.M. 
Sat. 

N/A 
N/A 
N/A 

A 
C 
A 

C 
B 
A 

A 
D 
A 

-
This information for unsignalized intersections indicates that 
traffic leaving the site and attempting to make a left turn will 
experience difficulty in finding gaps in the Jerusalem Avenue 
traffic flows. Vehicles on Northgate Drive (both intersections) 
attempting to make a left turn to proceed west on Jerusalem 
Avenue will also have difficulty ... 
Mitigation Measures 
The capacity analysis results indicate a need for mitigation at .. the proposed shopping center access points . 

It is recommended that all left turns from the shopping center ..
 take place at one driveway and that a traffic signal be installed
 
at that location. A preliminary analysis reveals that a signal 
would be warranted and would operate at a satisfactory level of 
service. A traffic signal will also facilitate the movement of ~. 

pedestrians from the residential area opposite the project site - by periodically stopping Jerusalem Avenue traffic. Further 
discussions concerning this proposed signalization should be held 
with Nassau County officials. In conjunction with this 
signalization, left turn lanes should be provided for the -
westbound and eastbound traffic on Jerusalem Avenue . .. It is also recommended that appropriate warning signs be placed 
in advance of the east driveway on westbound Jerusalem Avenue 
because of the limited sight distance ... 

- 8 ­.. 
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VI. CONCLUSIONS
 

.. 

.. 

.. 

Based upon the results of this traffic study it has been 
determined that, even though a significant amount of additional 
traffic will be generated by the proposed shopping center, with 
the incorporation of the recommended mitigation measures, the key 
intersections in the vicinity will operate at an acceptable level 
of service . 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 
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TRIP GENERATION CALCULATIONS 

Site Unit: A• 
Land Use Type: Supermarket 

ITE Land Use Code: 850 -
Project Size: 60,353 G.S.F.-

GENERATION 
TIME PERIOD UNIT FACTOR-

- AM 
" 

Peak Hr 
" 

(entering) A 
B,C,D 
TOTAL 

0.38 
1.40 

-
-

AM .. Peak Hour 
" 

(exiting) A 
B,C,D 
TOTAL 

0.16 
1.30 

-
-

TOTAL AM Peak Hr 

PM Peak Hr (entering) 
" " 

A 
B,C,D 
TOTAL 

4.54 
3.20 

- PM 
" 

Peak Hr 
" 

(exiting) A 
B,C,D 
TOTAL 

4.29 
3.40 

- TOTAL PM Peak Hr 

- Sat Peak Hr 
" " 

(entering) A 
B,C,D 
TOTAL 

6.17 
5.10 

-
-

Sat Peak Hr 
" " 

(exiting) A 
B,C,D 
TOTAL 

5.83 
5.30 

- TOTAL SAT Peak Hr 

B,C,D 

Retail Shopping 

821 

77,461 G.S.F. 

PROJECT TRIPS 
x SIZE = (ROUNDED) 

x 60.4 = 23 
x 77.5 = 109 

132 
x .75* = 99 

x 60.4 = 10 
x 77.5 = 101 

111 
x .75* = 83 

182 

x 60.4 = 274 
x 77.5 = 248 

522 
x .75* = 392 

x 60.4 = 259 
x 77.5 = 264 

523 
x .75* :<'.' 393 

785 

x 60.4 = 373 
x 77.5 = 395 

768 
x .75* = 576 

x 60.4 = 352 
x 77.5 = 411 

763 
x .75* = 573 

1149 

*Reduction factor for multi-use development and pass-by traffic. 

-
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CAPACITY ANALYSIS SUMMARY SHEETS-
The following pages present the summaries resulting from the 
Highway Capacity Analysis for the key intersections identified in 
this study. The complete computer printouts are available upon - request. 

The summaries are presented in the following order for each- intersection: 

1- A.M. Peak Hour Existing Condition 
2 • A.M. Peak Hour Proposed Condition -
3. P.M. Peak Hour Existing Condition -
 4. P.M. Peak Hour Proposed Condition
 
5. Saturday Peak Hour - Existing Condition 
6. Saturday Peak Hour - Proposed Condition 

In order to ensure that the computer modeling process yields a- more reasonable approximation of the observed existing 
performance characteristics, certain complex data input variables 
used in this analysis have been calibrated based on engineering 
judgment, thus permitting a more representative evaluation and -
comparison of the analysis results. 

Level of Service Descriptions for Signalized Intersections- (Source: 1985 HCM) 

Level of service for signalized intersections is defined in terms- of delay. Delay is a measure of driver discomfort, frustration, 
fuel consumption, and lost travel time. Specifically, 
1eve1-of-service criteria are stated in terms of the average 
stopped delay per vehicle for a 15-minute analysis period. -
Leve1-of-Service A- Describes operations with very low delay, i.e., less than 5.0 
seconds per vehicle. This occurs when progression is extremely 
favorable, and most vehicles arrive during the green phase. Most 
vehicles do not·stop at all. Short cycle lengths may also -
contribute to low delay. 

Leve1-of-Service B -
Describes operations with delay in the range of 5.1 to 15.0 
seconds per vehicle. This generally occurs with good- progression and/or short cycle lengths. More vehicles stop than 
for LOS A, causing higher levels of average delay. -


-

A 9
 -




-
• 

Level-of-Service C - Describes operations with delay in the range of 15.1 to 25.0 
seconds per vehicle. These higher delays may result from fair () 
progression and/or longer cycle lengths. Individual cycle 
failures may begin to appear in this level. The number of - vehicles stopping is significant at this level, although many 
still pass through the intersection without stopping.- Level-of-Service D 

- Describes operations with delay in the range of 25.1 to 40.0 
seconds per vehicle. At level D, the influence of congestion 
becomes more noticeable. Longer delays may result from some 
combination of unfavorable progression, long cycle lengths, or 
high vIc ratios. Many vehicles stop, and the proportion of- vehicles not stopping declines. Individual cycle failures are
 
noticeable.
 - Level-of-Service E 

..
 Describes operations with delay in the range 40.1 to 60.1 seconds
 
per vehicle. This is considered to be the limit of acceptable 
delay. These high delay values generally indicate poor 

- progression, long,cycle lengths, and high vIc ratios. 
Individual cycle failures are frequent occurrences. 

Level-of-Service F .. 
Describes operations with delay in excess of 60.0 seconds per 
vehicle. This is considered to be unacceptable to most drivers. ..
 This condition often occurs with oversaturation, i.e., when
 
arrival flow rates exceed the capacity of the intersection. It 
may also occur at high vIc ratios below 1.00 with many individual 
cycle failures. Poor progression and long cycle lengths may also 
be major contributing causes to such delay levels.-

..
 
-

-
-
-
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--------------------------------------------------------------------------

--------------------------------------------------------------------------

- --------------------------------------------------------------------------

--------------------------------------------------------------------------

•
 
19B5 HCM: SIGNALIZED INTERSECTIONS
 
SUMMARY REPORT
• """""""f"""'f"""'f""""'f"""'ff""ffff'f'f"fff'f"'ff 
INTERSECTION •• JERUSALEM AVE./WINTHROP DR.
 
AREA TYPE ••••• OTHER
 
ANALYST ••••••• RME
 - DATE •••••••••• 5-31-BB
 
TIME•••••••••• AM PEAK (EXISTING)
 
COMMENT •••.••• B:00-9:00
-

VOLUMES GEOMETRY
 
EB liB NB SB : EB I/B NB SB
 

LT 7 23 20 8 : LT 12.0 LT 12.0 LTR 12.0 LTR 12.0
 -
TH 404 1083 5 3 : TR 12.0 TR 12.0 12.0 12.0
 
RT 3 5 24 22 : 12.0 12.0 12.0 12.0
 
RR 1 2 12 10 : 12.0 12.0 12.0 12.0
 - 12.0 12.0 12.0 12.0
 

12.0 12.0 12.0 12.0 

ADJUSTMENT FACHIRS -
GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE - m m YIN NIII Nb YIN min T 

t: 
,JEB 0.00 2.00 Y 1 0.90 10 N 13.8 3
 

WB 0.00 2.00 Y 5 1 O.~O 10 N 13.8 3
 
NB 0.00 2.00 Y 5 0 O.~O 10 Y 19.8 3
 
SB 0.00 2.00 Y 5 0 0.90 10 Y 19.8 3
-

-
 SIGNAL SETTI NGS CYCLE LENGTH = 60.0
 
PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4
 

EB LT X NB LT X
 

-
 TH X TH X
 

RT X RT X
 

PO X PD X
 

I/B LT X SB LT X
 
TH X TH X
 
RT X RT X
- PO X PO X
 

GREEN 40.0 0.0 0.0 0.0 GREEN 12.0 0.0 0.0 0.0 
YELLOW 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0 

LEVEL or SERVICE 
LANE SRP. VIC SIC DELAY LOS APP. DELAY APP. LOS 

EB LTR 0.265 0.683 2.8 A 2.8 A - WB LTR 0.569 0.683 '4.0 A 4.0 A 
NB LTR 0.144 0.217 14.5 B 14.5 B 
SB LTR 0.092 0.217 14.3 B 14.3 B-
INTERSECTION: Delay = 4.1 <seclven) VIC = 0.467 LOS = A -

-
-

(" 

All 

-




• 

• 

-
-

19B5 HC": SIGNALIZED INTERSECTIONS 
SUMMRY REPORT 
"~"~If"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~ """"""f""'" 
INTERSECTION•• JERUSALEM AVE./WINTHROP DR. 
AREA TYPE••••• OTHER-


-

ANALYST••••••• RME 
DATE••.••••••• 5-31-BB 
TIME•..•.•..•• AM PEAK (PROPOSED) 
COMMENT .•••••. B:00-9:00 

VOLUMES GEOMETRY 

- EB UB NB SB : EB WB NB SB 
LT 7 27 20 B: LT 12.0 LT 12.0 LTR 12.0 LTR 12.0 
TH 449 1120 5 3 : TR 12.0 TR 12.0 12.0 12.0 
RT 3 5 29 22 : 12.0 12.0 12.0 12.0 
RR 1 2 12 10 : 12.0 12.0 12.0 12.0• 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 

ADJUSTMENT FACTORS - GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE
 
m m YIN N. Nb YIN min T
 

EB 0.00 2.00 Y 5 1 0.90 10 N 13.8 3
 
WB 0.00 2.00 Y 5 1 0.'30 10 N 13.8 3
 -
NB 0.00 2.00 Y 5 0 0.90 10 Y 19.8 3
 
SB 0.00 2.00 Y 5 0 0.90 10 Y 19.8 3
- --------------------------------------------------------_.----------.----­

SIGNAL SETTINGS CYCLE LENGTH = 60.0 
PH-l PH-2 PH-3 PH-4 PH-l PH-2 PH-3 PH-4 

EB LT X NB LT X - TH X TH X 

RT X RT X 

PD X PO X• WB LT X SB LT X
 

TH X TH X
 

RT X RT X
 

PD X PD X
 - GREEN 40.0 0.0 0.0 0.0 GREEN 12.0 0.0 0.0 0.0 
YELLOW 4.0 0.0 0.0 0.0 YELLOII 4.0 0.0 0.0 0.0- LEVEL or SERVICE 

LANE GRP. VIC GIC DELAY LOS APP. DELAY APP. LOS - EB LTR 0.306 0.683 2.9 A 2.'3 
UB LTR 0.594 0.683 .4.2 A 4.2 
NB LTR 0.165 0.217 14.5 B 14.5 - SB LTR 0.092 0.217 14.3 B 14.3 

A
A
B
B 

INTERSECTION: Delay = 4.2 (seclveh) VIC = 0.490 LOS =A 

-
-

A 12 
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•
 

•
 

-

-

-

-

•
 

-


-

-

•
 

-

-

-

•
 

-

-


1985 HCM: SIGNALIZED INTERSECTIONS 
SUMMARY REPORT 

""""""""""""""""""""""""""""'f""""""""
INTERSECTION •• JERUSALE~ AVE./WINTHROP DR. 
AREA TYPE ••••• OTHER 
ANALYST ••••••• RME 
DATE ••••••.••. 5-31-88 
TIME ••••••.••• P~ PEAK (EXISTING) 
COM~ENT ••••••• 5:00-6:00 
----------------------------------------------------------.--------------­

VOLUMES GEOMETRY 
EB WB NB SB : EB WB 

LT 21 10 11 4 : LT 12.0 LT 12.0 LTR 
TH 1208 547 7 3 : TR 12.0 TR 12.0 
RT 13 5 25 7 : 12.0 12.0 
RR 6 2 12 3 : 12.0 12.0 

12.0 12.0 
12.0 12.0 

NB SB 
12.0 LTR 12.0 
12.0 12.0 
12.0 12.0 
12.0 12.0 
12.0 12.0 
12.0 12.0 

GRADE HV ADJ PKG 
m m YIN NIII 

EB 0.00 2.00 Y 5 
WB 0.00 2.00 Y 5 
NB 0.00 2.00 Y 5 
SB 0.00 2.00 Y 5 

ADJUSTMENT FACTORS
 
BUSES PHF PEDS 

Nb 
1 0.90 10 
1 0.90 10 
0 0.90 10 
0 0.90 10 

PED. BUT. ARR. TYPE 
YIN min T 
N 13.8 3 
N 13.8 3 
Y 19.8 3 
Y 19.8 3 

-------------------------------------------------------------.-----------­
SIGNAL SETTING'S CYCLE LENGTH = 60.0 

PH-l PH-2 PH-3 PH-4 PH-l PH-2 PH-3 PH-4 
EB LT X NB LT X 

TH X TH X 
RT X RT X 
PD X PO X 

WB LT X SB LT X 
TH X TH X 
RT X RT X 
PD X PO X 

GREEN 40.0 0.0 0.0 0.0 GREEN 12.0 0.0 0.0 0.0 
YELLOW 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0 
-----------------------------------------------------------.-------------­

LEVEL OF SERVICE 
LANE GRP. VIC GIC DELAY LOS APP. DELAY APP. LOS 

EB LTR 0.599 0.733 '3.2 A 3.2 A 
W9 L 0.083 0.733 1.7 A 3.1 A 

TR 0.537 0.733 3.1 A 
N9 LTR 0.099 0.267 12.6 B 12.6 B 
S9 LTR 0.036 0.267 12.4 B 12.4 B 

INTERSECTION: Delay = 3.4 <sec/veh) VIC = 0.466 LOS = A 

A 13 
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--------------------------------------------------------------------------

--------------------------------------------------------------------------

• 
19B5 HCK: SIGNALIZED INTERSECTIONS
 
SUMMRY REPORT
 
fffff"""""""""""""""""""""""'"""""""'f"""• INTERSECTION.• JERUSALEM AVE./WINTHROP DR. 
AREA TYPE••.•. OTHER 
ANALYST ••••.•. RME

•	 DATE •••••••.•• 5-31-BB 
TIKE ..•••••••• PK PEAK (PROPOSED) 
COKKENT •••.••. 5:00-6:00 

• 
VOLUMES	 GEOMETRY 

EB WB NB SB : EB liB HB SB 
LT 21 37 11 4 : LT 12.0 LT 12.0 LTR 12.0 LTR 12.0
 
TH 13B4 723 7 3 : TR 12.0 TR 12.0 12.0 12.0
 -
RT 13 5 45 7 : 12.0 12.0 12.0 12.0
 
RR 6 2 12 3 : 12.0 12.0 12.0 12.0
 

12.0 12.0 12.0 12.0 - 12.0 12.0 12.0 12.0 

ADJUSTKENT FACTORS- GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE 
m <Xl YIN Nil Nb YIN min T
 

EB 0.00 2.00 Y 5 1 0.90 10 N 13.8 3
 
WB 0.00 2.00 Y 5 1 0.90 10 N 13.8 3
 - NO 0.00 2.00 Y 5 0 0.90 10 Y 19.8 3
 
SB 0.00 2.00 Y " 0 0.90 10 Y 19.B 3
.J 

•	 -------------------------------------------------------------------------­
SIGNAL SETTINGS CYCLE LENGTH = 60.0
 

PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4
 
EB LT X NB LT X
 

TH X TH X
 -
RT X RT X
 
PD X PD X
 

WB LT X SB LT X
 - TH X TH X
 
RT X RT X
 
PD X PD X
• 

GREEN 40.0 0.0 0.0 0.0 GREEN 12.0 0.0 0.0 0.0
 
YELLOW 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0
 

LEVEL or SERVICE -
LANE GRP. VIC G/C DELAY LOS APP. DELAY APP. LOS
 - EB LTR 0.703 0.733 4.0 A 4.0 A
 

WO L 0.344 0.733 2.'3 A 4.7 A
 
TR 0.708 0.733 4.8 A
 

NB LTR 0.169 0.267 12.9 B 12.9 0
 "- S8 LTR 0.036 0.267 12.4 B 12.4 B 

INTERSECTION: Delay = 4.5 (seclveh) VIC = 0.565 LOS = A-
-
- A 14
 

-




--------------------------------------------------------------------------

-
19B5 HCM: SIGNALIZED INTERSECTIONS
 
SUMMARY REPORT
 - fff'fff'fff"'f"""""""""""f""""'ff'f'"f""""'ff"'f"ff 
INTERSECTION.• JERUSALEM AVE./WINTHROP DR.
 
AREA TYPE•.•.. OTHER
 

-
- ANALYST ..•..•. RME 

DATE.•..••..•. 5-31-B8 
TIME .••••••••. SAT PEAK (EXISTING) 
COMMENT ••••••• 12:00-1:00 

- VOLUMES GEOMETRY
 
EB WB NB SB : EB WB NB SB
 

LT 11 12 16 10 : LT 12.0 LT 12.0 LTR 12.0 LTR 12.0 
TH 310 330 2 1 : TR 12.0 TR 12.0 12.0 12.0 
RT 9 13 16 16 : 12.0 12.0 12.0 12.0- RR 4 6 7 7 : 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0- ADJUSTMENT FACTORS
 

GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE
 
•	 m m YIN Nm Nb YIN min T
 

EB 0.00 2.00 Y 5 1 0.90 10 N 13.8 3
 
liB 0.00 2.00 Y 5 1 0.90 10 N 13.8 3
 

'lNB	 0.00 2.00 Y 5 0 0.90 10 Y 19.8 " 
SB	 0.00 2.00 Y 5 0 0.90 10 Y 19.8 -

-	
" " 

SIGNAL SETTINGS CYCLE LENGTH = 60.0
 
PH-l PH-2 PH-3 PH-4 PH-I PH-2 PH-3 PH-4
 

EB LT X NB LT X
 
TH X TH X
 
RT X RT X
 - PO X PD X 

liB LT X SB LT X 
TH X TH X• RT X	 RT X 

PO X PD X
 
GREEN 40.0 0.0 0.0 0.0 GREEN 12.0 0.0 0.0 0.0
 
YELLOW 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0
 - ----------------------------------------------------------------------.--­

LEVEL OF SERVICE 
('LANE GRP. VIC GIC DELAY LOS APP. DELAY APP. LOS- EB LTR 0.157 0.733 '1. 8 A 1.8 A 

liB LTR 0.168 0.733 1.9 A 2.4 A 
HB LTR 0.084 0.267 12.5 B 12.5 B•	 SB LTR 0.063 0.267 12.5 B 12.5 B 

INTERSECTI ON: Delay = 2.8 <sec/veh) VIC = 0.146 LOS = A-
• 

A 15 -
-
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--------------------------------------------------------------------------

• 
19B5 HC": SIGNALIZED INTERSECTIONS
 
SI.IKKARY REPORT
• 
"ff"""'f"""ff"""f'fff'f'f"ffffff'fffff'f'"ff'f'ff"ff'f"fff" 

INTERSECTION •• JERUSALE" AVE./WINTHROP DR. 
AREA TYPE ••••• OTHER•	 ANALYST •••..•. RKE 
DATE •••••••••. 5-31-BB 
TIKE••.••••••• SAT PEAK (PROPOSED) 
COKKENT ••••.•• 12:00-1:00-

VOLU"ES GEOMETRY
 
EB WB HB SB : EB WB NB SB
• 

-
LT II 41 16 10 : LT 12.0 LT 12.0 LTR 12.0 LTR 12.0
 
TH 569 5BB 2 I : TR 12.0 TR 12.0 12.0 12.0
 
RT 9 13 45 16 : 12.0 12.0 12.0 12.0
 
RR 4 6 7 7 : 12.0 12.0 12.0 12.0
 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 

• 

-
ADJUSTKENT FACTORS
 

GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE
 
m (Xl YIN N. Nb YIN min T
 

EO 0.00 2.00 Y 5 I 0.90 10 N 13.9 3
 
WB 0.00 2.00 Y 5 1 0.90 10 N 13.B 3 .,NO 0.00 2.00 Y 5 0 0.90 10 Y 19.B-	 " 
SB 0.00 2.00 Y 5 0 0.90 10 Y 19.B 3 

SIGNAL SETTINGS CYCLE LENGTH = 60.0
 
PH-l PH-2 PH-3 PH-4 PH-I PH-2 PH-3 PH-4
- EB IT X NB LT X
 

- TH X TH X
 

RT X RT X
 

PO X PO X
 

WB LT X SB LT X
 

TH X TH X
 

RT X RT X
 - PO X PO X
 

GREEN 40.0 0.0 0.0 0.0 GREEN 12.0 0.0 0.0 0.0
 
YELLOW 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0
• 

-
(~ 

LEVEL OF SERVICE 
LANE 6RP. VIC GIC DELAY LOS APP. DELAY APP. LOS
 

EB LTR 0.2B5 0.733 2.1 A 2.1 A
 
WB LTR 0.330 0.733 2.2 A 3.3 A
 
NB LTR 0.IB5 0.267 12.9 B 12.9 B
 
SB LTR 0.063 0.267 12.5 B 12.5 B
-
INTERSECTION: Delay = 3.3 (sec/veh) VIC = 0.292 LOS = A 

• 

• 

- A 16
 

-




--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

• 

1995 HCM: SIGNALIZED INTERSECTIONS 
C.'•	 SUMMARY REPORT 

ffffffffffffffffffffffffffffffffffffffffffffffffffff •••••••••••••••, •••••• 

INTERSECTION •• JERUSALEM AVE./N.JERUSALEM RD.
•	 AREA TYPE ••.•. OTHER 

ANALYST •.•..•• RME 
DATE•••••••••• 5-31-B9 
TIME••.••••••• A" PEAK (EXISTING)-	COMMENT ••••••• B:00-9:00 

- VOLUMES GEOMETRY
 
EB WB NB SB : EB WB NB SB
 

LT 0 0 0 22 : T 10.0 T 12.0 12.0 LT 12.0 
TH 13B 745 0 36B : R 12.0 TR 12.0 12.0 TR 12.0 
RT 302 17 0 o: R 12.0 12.0 12.0 12.0 - RR 0 0 0 o : 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0-

ADJUSTMENT FACTORS 
GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE

•	 m m YIN Nil Nb YIN min T 
EB 0.00 2.00 N 0 0 0.90 0 N 11. 3 3 
118 0.00 2.00 N 0 0 0.90 0 N 11.3 3-	NB 0.00 2.00 N 0 0 0.90 0 N 22.3 3 .,58	 0.00 2.00 N 0 0 0.90 0 N 22.3 " 

SIGNAL	 SETTINGS CYCLE LENGTH = 60.0• PH-1 PH-2 PH-3 PH-4 PH-I PH-2 PH-3 PH-4 
EB	 LT X NB LT
 

TH X TH
 
RT X RT
 - PD PD
 

liB LT X S8 LT X
 
TH X TH X
• RT X RT X 
PO PO 

GREEN 30.0 0.0 0.0 0.0 GREEN 22.0 0.0 0.0 0.0
•	 YELLOW 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0 

LEVEL OF SERVICE 
LANE GRP. VIC GIC DELAY LOS APP. DELAY APP. LOS- EB T 0.179 0.517 '5.9 B 6.1 B 

R 0.255 0.517 6.2 8 
WB TR 0.484 0.517 7.3 8 7.5 B• 58 LTR 0.336 0.383 10.0 B 10.0 B 

-
INTERSECTI ON: Delay = 7.8 (sec/veh) VIC = 0.421 LOS = B
 

-
..	 

A 17 

-




--------------------------------------------------------------------------

--------------------------------------------------------------------------

• 1985 HCN: SIGNALIZED INTERSECTIONS
 
SUMMARY REPORT
 
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

INTERSECTION.• JERUSALEM AVE./N.JERUSALEM RD.
 
AREA TYPE••••• OTHER
 
ANALYST•••••.• RME
 

•	 DATE••••••.•.. 5-31-88 
TIME ...•.•.•.. AM PEAK (PROPOSED) 
COMMENT ••••••. 8:00-9:00 

VOLUMES	 GEOMETRY -
- E9 liB NB SB : EB liB NB SB
 

LT 0 0 0 22 : T 10.0 T 12.0 12.0 LT 12.0
 
TH 159 770 0 393 : R 12.0 TR 12.0 12.0 TR 12.0
 
RT 323 17 0 o : R 12.0 12.0 12.0 12.0
 
RR 0 0 0 o : 12.0 12.0 12.0 12.0
 

12.0 12.0 12.0 12.0- 12.0 12.0 12.0 12.0 

ADJUSTMENT FACTORS
 
GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE
 -
m m YIN N. Nb YIN lin T
 

EB 0.00 2.00 N 0 0 0.90 0 N 11.3 3
 
WB 0.00 2.00 N 0 0 0.90 0 N 11. 3 3
 - NB 0.00 2.00 N 0 0 0.90 0 N 22.3 3 .,S9 0.00 2.00 N 0 0 0.90 0 N 22.3 " 

-
- SIGNAL SETTINGS CYCLE LENGTH = 60.0 

PH-l PH-2 PH-3 PH-4 PH-l PH-2 PH-3 PH-4 
EB LT X NB LT 

TH X TH 
RT X RT
 
PD PD
 

WB LT X SB LT X
 - TH X TH X
 
RT X RT X
 
PD PD
• GREEN 30.0 0.0 0.0 0.0 GREEN 22.0 0.0 0.0 0.0
 

YELLOW 4.0 0.0 0.0 0.0 YEllOW 4.0 0.0 0.0 0.0
 

LEVEL or SERVICE - LANE GRP. VIC GIC DELAY LOS APP. DELAY APP. LOS 
EB T 0.206 0.517 6.0 B 6.1 B 

R 0.273 0.517 6.2 B- liB TR 0.500 0.517 .7.4 B 7.9 B 
SB LTR 0.357 0.383 10.1 B 10.1 B u 

INTERSECTI ON: Delay = 8.1 (seclveh) VIC =0.439 LOS = B 

• 

-
A 18 -

-
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--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

• 

1985 HC~: SIGNALIZED INTERSECTIONS
•	 SU~~ARY REPORT 

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

INTERSECTION •. JERUSALE~ AVE./N.JERUSALEM RD.
 
AREA TYPE ••••• oTHER
• 
ANALYST••••••• RME
 
DATE••.••••.•• 5-31-88
 
TIME •••••••••• PM PEAK (EXISTING)
 
CoMMENT••••••• 5:00-6:00
 -

- VOLUMES GEOMETRY
 
EB liB NB SB : EB liB NB SB
 

LT 0 0 0 17 : T 10.0 T 12.0 12.0 LT 12.0
 
TH 573 349 0 223 : R 12.0 TR 12.0 12.0 TR 12.0
 
RT 666 22 0 o : R 12.0 12.0 12.0 12.0
• RR	 0 0 0 o : 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0•	 -------------------------------------------------------------------------­

ADJUSTMENT FACTORS
 
GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE
 

•	 m (Xl YIN NIll Nb YIN min T 
EB 0.00 2.00 N 0 0 0.90 0 N 11.3 3 

(,liB 0.00 2.00 N 0 0 0.90 0 N 11.3 3 
NB 0.00 2.00 N 0 0 0.90 0 N 22.3 3- SB 0.00 2.00 N 0 0 0.90 0 N 22.3 3 

SIGNAL	 SETTINGS CYCLE LENGTH = 60.0• PH-1 PH-2 PH-3 PH-4 PH-1 PH-2 PH-3 PH-4 
EB	 LT X NB LT
 

TH X TH
 
• RT X	 RT 

PO PO
 
liB LT X SB LT X
 

TH X TH X
• RT X	 RT X 
PO PO
 

GREEN 30.0 0.0 0.0 0.0 GREEN 22.0 0.0 0.0 0.0
 
YELLOW 4.0 0.0 0.0 0.0 YELLOII 4.0 0.0 0.0 0.0
 -

LEVEL OF SERVICE 
LANE GRP. VIC GIC DELAY LOS APP. DELAY APP. LOS- EB T 0.744 0.517 11.1 B 9.4 B 

- R 0.563 0.517 7.9 B
 
liB TR 0.237 0.517 6.1 B 6.5 B
 
SB LTR 0.207 0.383 9.4 B 9.4 B
 

INTERSECTION: Delay = B.B (seclveh) VIC = 0.515 LOS = B
• 

-
A 19-

-



--------------------------------------------------------------------------

--------------------------------------------------------------------------

• 
1985 HCM: SIGNALIZED INTERSECTIONS
 
SUMMARY REPORT
 
••••••""."""","""f""""""""""""",""""""""""•	 INTERSECTION •• JERUSALEM AYE./N.JERUSALEM RD. 
AREA TYPE••••• OTHER 
ANALYST••••••• RME

•	 DATE•••••••••• 5-31-88 
TIME •••••.•••• PM PEAK (PROPOSED) 
CDMMENT••••••• 5:00-6:00 

( ',.----------------------------------------------.--------------------------­- VOLUMES GEOMETRY 
EB liB NB SB : EB liB NB SB 

LT 0 0 0 17 : T 10.0 T 12.0 12.0 LT 12.0 
TH 671 447 0 321 : R 12.0 TR 12.0 12.0 TR 12.0 -
RT 764 22 0 o : R 12.0 12.0 12.0 12.0
 
RR 0 0 0 o : 12.0 12.0 12.0 12.0
 

•	 12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 

ADJUSTMENT	 fACTORS• GRADE HY ADJ PKG BUSES PHf PEDS PEO. BUT. ARR. TYPE
 
m (7.) YIN N. Nb YIN min T
 

EB 0.00 2.00 N 0 0 0.90 0 N 11.3 3

•	 liB 0.00 2.00 N 0 0 0.90 0 N 11. 3 3 

NB 0.00 2.00 N 0 0 0.90 0 N 22.3 3 
SB 0.00 2.00 N 0 0 0.90 0 N 22.3 3 
----------------------------------------------------------------.--------­- SIGNAL SETTI NGS CYCLE LENGTH = 60.0 

PH-I PH-2 PH-3 PH-4 PH-I PH-2 PH-3 PH-4 - EB	 LT X NB LT 
TH X TH 
RT X RT 
PO PD- liB	 LT X SB LT X 

TH X TH X 
RT X RT X 
PO PO- GREEN 30.0 0.0 0.0 0.0 GREEN 22.0 0.0 0.0 0.0 

YELLOII 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0 

LEVEL or SERVICE -
LANE GRP. VIC GIC DELAY LOS APP. DELAY APP. LOS
 

EB T 0.871 0.517 16.5 C 12.3 B
 
R 0.645 0.517 8.7 B
 - liB TR 0.299 0.517 6.3 B 7.3 B
 

SB LTR 0.291 0.383 9.8 B 9.8 B
 - INTERSECTl ON: Delay = 10.8 (sec/veh) VIC =0.624 LOS = B 

• 

• 

•	 A 20 

-




--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

-
1985 HC": SIGNALIZEO INTERSECTIONS
 
SU~~ARY REPORT
 -
ffffffffffffffffffffffffffffffffffffffffffffff'f'f!fffff"'ffff"""f"" 

INTERSECTION •• JERUSALE" AVE./N.JERUSALE" RD.
 
AREA TYPE ••••• OTHER
 - A~ALYST ••••••• R"E 
DATE ••.••.••.. 5-31-88 
TIME••••.••.•• SAT PEAK (EXISTING)- CO"MENT .•••.•• 12:00-1:00 

VOLUMES GEOMETRY 
EB WB NB SB : Ei\ WB NB SB -

LT 0 0 0 14 : T 10..0 T 12.0 12.0 LT 12.0 
TH 144 217 0 145 : R 12.0 TR 12.0 12.0 TR 12.0 
RT 195 16 0 o : R 12.0 12.0 12.0 12.0- RR 0 0 0 o : 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 -	 12.0 12.0 12.0 12.0 

- ADJUSTMENT FACTORS 
GRADE HV ADJ PKG BUSES PHF PEDS PED. BUT. ARR. TYPE 
m m YIN NIII Nb YIN min T 

EB 0.00 2.00 N 0 0 0.90 0 N 11.3 3
 
WB 0.00 2.00 N 0 0 0.90 0 N 11.3 3
 
NB 0.00 2.00 N 0 0 0.90 0 N 22.3 3
- SB 0.00 2.00 N 0 0 0.90 0 N 22.3 "
 .J 

- SIGNAL SETTINGS CYCLE LENGTH = 50.0 
PH-l PH-2 PH-3 PH-4 PH-l PH-2 PH-3 PH-4 

EB	 LT X NB LT
 
TH X TH
 
RT X RT
- PD	 PD 

WB LT X SB LT X
 

TH X TH X
- RT X RT X
 

PD PD 
GREEN 30.0 0.0 0.0 0.0 GREEN 22.0 0.0 0.0 0.0 
YELLOW 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0 -

LEVEL OF SERVICE 
LANE GRP. VIC GIC DELAY LOS APP. DELAY APP. LOS- EB T 0.187 0.517 S.9 B 5.9 B 

R 0.165 0.517 5.8 B 
WB TR 0.149 0.517 5.8 B 6.4 B 
SB LTR 0.138 0.383 9.2 B 9.2 B -

-
INTERSECTION: Delay = 7.0 (seclveh) VIC =~.166 LOS = B
 

-
,,
 

A 21 -
-


http:TIME����.��.��
http:DATE��.��.��


--------------------------------------------------------------------------

--------------------------------------------------------------------------

..
 
19B5 HCM: SIGNALIZED INTERSECTIONS
 
SUMMARY REPORT
 

• 1111111111111111111111111111111111111111111111111111111IIIIIIIIIIIIIIIIIIt 

.. 
INTERSECTION •• JERUSALEM AVE./N.JERUSALEM RD.
 
AREA TYPE••••• OTHER
 
ANALYST •••.••• RME
 
DATE••••.••••• 5-31-BB
 
TIME ••.•••.••• SAT PEAK (PROPOSED)
 
COMMENT ••••••• 12:00-1:00
- VOLUMES GEOMETRY 

EB WB NB SB : EB WB NB SB 
LT 0 0 0 14 : T 10.0 T 12.0 12.0 LT 12.0 

-
- TH 2BB 361 0 2B9 : R If\ 0 TR 12.0 12.0 TR 12.0 

RT 338 16 0 o : R 12'~ 0 12.0 12.0 12.0 
RR 0 0 0 o : 12.0 12.0 12.0 12.0 

12.0 12.0 12.0 12.0 
12.0 12.0 12.0 12.0 

ADJUSTMENT FACTORS- GRADE HV ADJ PKG BUSES PHF PEDS PED. BIlT. ARR. TYPE 
m m YIN N. Nb YIN min T 

EB 0.00 2.00 N 0 0 0.90 0 N 11.3 3• WB 0.00 2.00 N 0 0 0.90 0 N 11. 3 3 .,NB 0.00 2.00 N 0 0 0.90 0 N 22.3 ...
 
SB 0.00 2.00 N 0 0 0.90 0 N 22.3 3
- SIGNAL SETTINGS CYCLE LENGTH = 60.0 

PH-l PH-2 PH-3 PH-4 PH-l PH-2 PH-3 PH-4 - EB LT X NB LT
 
TH X TH
 
RT X RT
 - PO PO
 

WB LT X SB LT X 
TH X TH X 
RT X RT X.. PO PO 

GREEN 30.0 0.0 0.0 0.0 GREEN 22.0 0.0 0.0 0.0 
YELLOW 4.0 0.0 0.0 0.0 YELLOW 4.0 0.0 0.0 0.0 .. 

.. 
LEVEL OF SERVICE 

LANE 6RP. VIC 6/C DELAY LOS APP. DELAY APP. LOS 
EB T 0.374 0.517 6.7 9 6.5 9 

R 0.286 0.517 6.3 B 
WB TR 0.240 0.517 6.1 B 7.3 B 
SB LTR 0.261 0.3B3 9.7 B 9.7 B.. 
INTERSECTION: Delay = 7.7 (seclveh) VIC =0.326 LOS = B 

-
.. 
- A 22 

-
 o 



.. 

.. .. 
1985 HCM: UNSIGNALI ZED INTERSECTIONS	 Page-l 
•••••••••••••••••••••••••, •• , ••• , •• , •••••••••••••••••••••••ff ••f.ffff .. 
IDENTIFYING	 INFORMATION 

.. 
AVERAGE RUNNING SPEED, MAJOR STREET..••..•..••.•. 30 

- PEAK HDUR FACTOR.•••••.••••••• ;' .•.•••••••.••••••• 
PI 

AREA POPULATION••••••••••.••••••••.•••••••••••••• 150000, ..	 NAME or THE EAST/WEST STREET ••••••.•••••••••••••• JERUSALEM AVE • 

NAME OF THE NORTH/SOUTH STREET•.••••••••••.••.••. NORTHGATE DR. (WEST) .. NAME or THE ANALyST ••••••••••••.••.•••••••.•••••• RME 

DATE OF THE ANALYSIS (mm/dd/yy) ..••••••••••••••.• 5-31-88.. 
..
 

TIME PERIOD ANALyZED .••••••••••.••••••••••••••••• AM PEAK (EXISTING)
 

OTHER INFORMATION: 8:00-9:00
 

INTERSECTION	 TYPE AND CONTROL .. 
INTERSECTION TYPE: T-INTERSECTION
 

.. MAJOR STREET DIRECTION: EAST/WEST
 

CONTROL TYPE NORTHBOUND: STOP SIGN
 - TRAFFIC VOLUMES .. 
EB WB NB SB
 

.. LEFT o 2 6
 

THRU 436 1111 o
 .. RIGHT	 5 o 4 

..	 NUMBER OF LANES 

..	 Ee we Ne S8 

LANES 2 2 .. 
A 23
 -


http:ANALyST������������.��.�������.������
http:STREET�.����������.��.��
http:STREET..��..�..��.�


----------- ------------- -------------

---------------------------------------------------------------------

-------------- -------- ----------- ------------

•
 

•
 
ADJUSTMENT FACTORS	 Page-2 

-
-
- PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 

GRADE ANGLE F"OR RIGHT TURNS F"OR RIGHT TURNS 

EASTBOUND 0.00 90 20 N 

WESTBOUND 0.00 90 20 N 

NORTHBOUND 0.00 20 N 

SOUTHBOUND• 

VEHICLE COMPOSITION• 
I SU TRUCKS I COMBINATION 

•	 AND RV'S VEHICLES i. MOTORCYCLES 

EASTBOUND 0 0 0 

-
- WESTBOUND 0 0 0 

NORTHBOUND 0 O· 0 

SOUTHBOUND 

-
CRITICAL GAPS-

TABULAR VALUES ADJUSTED SIGHT DIST. F"INAL 
<Table 10-2) VALUE ADjUSTMENT CRITICAL GAP- MINOR RIGHTS 

NB 5.50 5.50 0.00 5.50-	 MAJOR LEFTS 
WB 5.50 5.50 0.00 5.50 

• MINOR LEnS 
NB 7.00 7.00 0.00 7.00 

• 

-
- A 24 

-




---------------------------------------------------------------------

-

•
 

-

-

-

-

-

-

-

-

•
 

-

-

-

-

-

-

-


CAPACITY AND LEVEL-OF-SERVICE Page-3 

POTEN- ACTUAL 
FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT v(pcph) c (pcph) c (pcph) c (pcph) c = c - v LOS 
P M SH R SH 

------- --------~i-------- ------------ ------------ --­
, 

MINOR STREET 
, , 

NB LEFT 7 82 82 82 ) 76 ) E 
129 ) 118 )D 

RIGHT 4 870 870 , 
/ 870 ) 865 ) A 

IIAJOR STREET 

liB LEFT 2 570 570 670 668 A 

A 25 

-
 '.' 



-

• 1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1 

1lllllflf!fflllffffffffffffflffffffffffffffflffffffffffflfftfffffffff 

IDENTIfYING INfOR"ATION -
AVERAGE RUNNING SPEED, MAJOR STREET•••••.•.••.•.• 30-
PEAK HOUR fACTOR 1
 

AREA POPULATION 150000 .
 -
- NAME Of THE EAST/WEST STREET•••••••••••••••.•..•• JERUSALEM AVE.
 

NAME Of THE NORTH/SOUTH STREET.•.•..•....•..•..•. NORTHGATE DR. (WEST)
 

NAME Of THE ANAL YS T.. •.. .. .. •.. .. .. •.. . .. .. •.. ... RME
-
DATE Of THE ANALYSIS (~m/dd/yy) •.•••••••.••••.••• 5-31-88
 

TIME PERIOD ANALyZED •••.••.•••.•••••••••••••.•.•• AM PEAK (PROPOSED)
 -
- OTHER INfORMATION: 8:00-9:00 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: 4-LEG -
- MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN
 

CIJNTROL TYPE SOUTHBOUND: STOP SIGN
-
- TRAftrC VOLUMES 

EB IrIB NB SB- LEtT 40 2 6 25 

THRU 446 1119 o o-
RIGHT 5 10 4 33 

- NUMBER Of LANES AND LANE USAGE 

- EB IrIB NB SB.. 

-
 LANES 2 2 2
 

LANE USAGE LTR L+TR 

A 26-

http:ANALyZED���.��.���.�������������.�.��
http:ANALYST..�......�......�.......�
http:STREET.�.�..�....�..�..�
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---------- ---------------- -----------------

----------- ------------- -------------

---------------------------------------------------------------------

-------------- -------- ----------- ------------

• 

..•	 ADJUSTMENT FACTORS Page-2 

PERCENT RIGHT TURN CURB RAD IUS (ft) ACCELERATION LANE- GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

EASTBOUND	 0.00 90 20 N-
WESTBOUND	 0.00 90 20 N 

NORTHBOUND	 0.00 90 ~\ 20 N -
;"', 

SOUTHBOUND	 0.00 90 20 N 
• 

VEHICLE COMPOSITION -
- %SU TRUCKS 7. COMBINATION
 

AND RV'S VEHICLES %MOTORCYCLES
 

EASTBOUND 0 0 0 

WESTBOUND	 0•	 0 0 

NORTHBOUND 0 0, 0 

SOUTHBOUND 0 0 0 -

-
 CRITICAL GAPS 

• TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
<Table 10-2) VALUE ADJUSTMENT CRITICAL GAP -	

(""" 

I1INOR RIGHTS
 
NB 5.50 5.50 0.00 5.50
 
sa 5.50 5.50 0.00 5.50
-	 MAJOR LEFTS 
liB 5.50 5.50 0.00 5.50 
Ea 5.50 5.50 0.00 5.50-

-
MINOR THROUGHS
 

NB 6.50 6.50 0.00 6.50
 
SB 6.50 6.50 0.00 6.50
 

MINOR LEFTS
 
NB 7.00 7.00 0.00 7.00
- sa 7.00 7.00 0.00 7.00
 

-
A 27 

-



---------------------------------------------------------------------

------- -------- --------- ------------ ------------ ---

-
-

CAPACITY AND LEVEL-DF-SERVICE	 Page-3 

- POTEN- ACTUAL 
FLOW- TIAL I'I0VE"'ENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY- MOVEMENT v(pcphJ c (pcphJ c (pcphJ c (pcphJ c = c - v LOS 

P , M SH R SH 

J\ -
"'INDR STREET	 :'" 

NB LEFT 7 75 64 ) 64 ) 58 ) E - THROUGH 0 95 85 ) 102 85 ) 91 85 )E E
 
RIGHT 4 865 865 ) 865 ) 860 ) A
 

• MINOR STREET 

SB LEFT 28 75 67 67 39 E	 _r.••	 THROUGH 0 95 85 ) 85 ) 85 ) E 
RIGHT 36 581 581 ) 0 581 ) 0 544 ) A 

• "'AJCIR STREET 

EB LEFT 44 282 282 282 238 C
 
liB LEFT 2 663 663 663 661 A
-

-
-
-
-
-
-
-
.. 

A 28
 

-




-

..
 
-

-

-

-

..
 
-

..
 
..
 
.. 

..
 

..
 
-

...
 

-

-

-


.. 
1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1 
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffflfffffff'f 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET•.•••••..•..•. 30 

PEAK HOUR FACTOR..•.•••••••••. ;' ••••••••••••••••.. 
!'~ 

AREA POPULATION " 150000
 

NAME OF THE EAST/WEST STREET••.••.•••••••••.••••• JERUSALEM AVE.
 

('.'NAME OF THE NORTH/SOUTH STREET••••••••..••..•••.• NORTHGATE DR. (WEST) 

NAME OF THE ANALYST.............................. RME 

DATE OF THE ANALYSIS (••/dd/yy) .••••••.•••.•••••• 5-31-88 

TIME PERIOD ANALyZED PM PEAK (EXISTING) 

OTHER INFORMATION: 5:00-6:00 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT o 8 6 

THRU 1237 56B o 

RIGHT 12 o 4 

EB WB NB SB 

LANES 2 2 

A 29 

http:STREET��������..��..���
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http:STREET�.�����..�..�


----------- ------------- -------------

---------------------------------------------------------------------

-------------- -------- ----------- ------------

-
..• 

ADJUSTMENT FACTORS Page-2 

- PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS 

EASTBOUND 0.00 90 20 N -
WESTBOUND 0.00 90 20 N- NORTHBOUND 0.00 20 N
 

SOUTHBOUND
• 

- VEHICLE COMPOSITION 

- I SU TRUCKS 7. COMBINATION (',. 

AND RV'S VEHICLES i. MOTORCYCLES 

- EASTBOUND 0 0 0 

WESTBOUND 0 0 0 

NORTHBOUND 0 O' 0- SOUTHBOUND 

-
CRITICAL GAPS -

TABULAR VALUES ADJUS'rED SIGHT DIST. FINAL 
Hable 10-2) VALUE ADJUSTMENT CR ITI CAL GAP- MINOR RIGHTS
 

NB 5.50 5.50 0.00 5.50
- MAJOR LEFTS 
WB 5.50 5.50 0.00 5.50 

• MINOR LEFTS 
NB 7.00 7.00 0.00 7.00 

•
 

•
 

- A 30 

-




-
-
- CAPACITY AND LEVEL-Of-SERVICE Pag!!-3 

-
-
• 

-
-

110VEI1ENT 

I1INOR STREET 

NB LEfT 

RIGHT 

MAJOR STREET 

liB LEfT 

fLOII-
RATE 
v(pcphl 

------­

7 

4 

9 

POT EN­ ACTUAL 
TIAL 110VEI1ENT SHARED 
CAPACITY CAPACITY CAPACITY 
c (pcphl c (pcph 1 c (pcphl 
p , 11 SH 

--------1\-------­ -----------­
,'\, 

75 73 > 73 
112 

539 539 , 539/ 

239 239 239 

RESERVE 
CAPACITY 

c = c - v LOS 
R SH 

-----------­ --­

67 ) E 
101 }D 

535 > A 

230 C 

c, 

-
-
-
-
-
-
-
-
-
-

A 31 

-




•
 

•
 
1985 HCM: UNSIGNALIZED INTERSECTIONS	 Page-l 

"""""""""""""""""""""""""""""""""'" 
•	 IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET••••.•.••.•.•. 30 -
PEAK HOUR FACTOR.•••.•••••.••••••.••.•.•.•.••.•.• 1- AREA POPULATION•...•.•.•.••••"i 150000 

NAME OF THE EAST/WEST STREET.••.•.•••••••••••.•.• JERUSALEM AVE.• 
NAME OF THE NORTH/SOUTH STREET	 NORTHGATE DR. (WEST) 

•	 NAME OF THE ANALyST.............................. RME 

DATE OF THE ANALYSIS (•• /dd/yy) ••.••••••...•..•.. 5-31-88 

• TIME PERIOD ANALyZED •.••••..••••.•••..•..••••..•• PM PEAK (PROPOSED) 

OTHER INFORMATION: 5:00-6:00- INTERSECTION	 TYPE AND CONTROL 

• 
INTERSECTION TYPE: 4-LEG
 

MAJOR STREET DIRECTION: EAST/WEST
• 
CONTROL TYPE NORTHBOUND: STOP SIGN
 

CONTROL TYPE SOUTHBOUND: STOP SISN
-
TRAFFIC VOLUMES-

-	 EB WB NB SB 

LEFT 157 8 6 118
 

THRU 1276 607 o o
• 
RIGHT 12 39 4 157-
NUMBER OF LANES AND LANE USAGE 

- EB WB NB SB 

LANES 2 2 2 -
LANE USAGE	 LTR L+TR - A 32 

http:ANALyZED�.����..����.���..�..����
http:��.������...�..�
http:STREET.��.�.�����������.�.�
http:POPULATION�...�.�.�
http:FACTOR.���.�����.������.��.�.�.�.��.�.�
http:STREET����.�.��.�.�


•
 

-
 ADJUSTMENT FACTORS Page-2 

-
- EASTBOUND 

PERCENT 
GRADE 

0.00 

RIGHT TURN 
ANGLE 

---------­
90 

CURB RADIUS (tt) 
FOR RIGHT TURNS 
---------------­

20 

ACCELERATION LANE 
FOR RIGHT TURNS 

----------------­
N 

- WESTBOUND 

NORTHBOUND 

0.00 

0.00 

90 

90 

20 

20 

N 

N 

• 
SOUTHBOUND 0.00 90 20 N 

- VEHICLE COMPOSITION 
--------------------------------------------------------------------­

• 

- EASTBOUND 

WESTBOUND 

7. SU TRUCKS 
AND RV'S 

----------­
0 

0 

t COMBINATION 
VEHICLES 

------------­
0 

0 

~ 1'I0TORCYCLES 
------------­

0 

0 

- NORTHBOUND 

SOUTHBOUND 

0 

0 

0 

0 

0 

0 

-
-

CRITICAL GAPS 
--------------------------------------------------------------------­

-
-
-

TABULAR VALUES 
<Table 10-2) 

-------------­
I'IINOR RIGHTS 

NB 5.50 
SB 5.50 

MAJOR LEFTS 
WB 5.50 
EB 5.50 

ADJUSTED 
VALUE 

-------­

5.50 
5.50 

5.50 
5.50 

SIGHT DIST. 
ADJUSTMENT 
----------­

0.00 
0.00 

0.00 
0.00 

FINAL 
CRITICAL GAP 
-----------­

5.50 
5.50 

5.50 
5.50 

'~ , 

•,r 

• 
MINOR THROUGHS 

NB 
SB 

6.50 
6.50 

6.50 
6.50 

0.00 
0.00 

6.50 
6.50 

- MINOR LEFTS 
NB 
S8 

7.00 
7.00 

7.00 
7.00 

0.00 
0.00 

7.00 
7.00 

-

-


'!:.) 

A 33 



---------------------------------------------------------------------

------- -------- --------- ------------ ------------ ---

• 

• 
CAPACITY AND LEVEL-OF-SERVICE Page-3 .. 

POTEN- ACTUAL 
FLOII- TIAL "OVE"ENT SHARED RESERVE.. RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVE/'IENT v(pcph) c (pcph) c (pcph) c (pcph) c = c - v LOS 
p 1'1 SH R SH .. 

,J'~ 

"INOR STREET ' , .. NB LEFT 7 75 46 } 46 ) 39 ) E 
THROUGH 0 95 69 72 69 } 61 69 )E EI 

\ .. RIGHT 4 526 526 )

\ 

526 I 522 ) A 

MINOR STREET 

.. SB LEFT 130 75 54 54 -76 F 
THROUGH 0 95 69 ) 69 } 69 } E 
RIGHT 173 769 769 ) 0 769 } 0 597 ) A .. "AJOR STREET 

EB LEFT 173 525 525 525 352 B.. liB LEFT '3 226 226 226 218 C 

..
 

..
 

.. 

.. 

..
 

..
 
• 

.. 
A 34 

-
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1985 HCM: UNSIGNALIZED INTERSECTIONS Page-I 
fffflfffllllflllllllllllllflllllllllllllllllllllllllll1111I1111111111 .. 
IDENTIFYING INFORMATION 

.. AVERAGE RUNNING SPEED, MAJOR STREET••••••••..•••• 30 

PEAK HOUR FACTOR••••••.•.•.•.• l •••••••••••••••••• 1.. ,.li\ 
AREA POPULATION ..••..••..•••.• ;•.••••.••...•••.•• 150000 

, ' .. NAME OF THE EAST/IIEST STREET..................... JERUSALEI'I AVE . 

NAME OF THE NORTH/SOUTH STREET•..•.••••..•....••. NORTHGATE DR. (WEST) 

.. NAME OF THE ANALyST.............................. RME 

DATE OF THE ANALYSIS (mm/dd/yy) •..•••.•....•.•... 5-31-88 .. 
.. 

TIME PERIOD ANALyZED .•....•..•...•••...•..••....• SAT PEAK (EXISTING) 

OTHER INFORMATION: 12:00-1:00 

INTERSECTION TYPE AND CONTROL .. 
INTERSECTION TYPE: T-INTERSECTION .. MAJOR STREET DIRECTION: EAST/IIEST 

CONTROL TYPE NORTHBOUND: STOP SIGN .. 
TRAFFIC VOLUMES 

- EB liB NB S8
 

LEn o 7 3
-
THRU 336 355 o
 

RIGHT 16 o 7
 -
.. NUMBER OF LANES 

.. EB liB NB SB 

LANES 2 2 

-
A 35 -


http:ANALyZED.�....�..�...���...�..��
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----------- ------------- -------------

---------------------------------------------------------------------

-------------- -------- ----------- ------------

-

-
 ADJUSTMENT FACTORS	 Page-2 

-
- EASTBOUND 

PERCENT 
GRADE 

0.00 

RIGHT TURN 
ANGLE 

90 

CURB RADIUS (ft) 

FOR RIGHT TURNS 

20 

ACCELERATION LANE 
FOR RIGHT TURNS 

N 

- WESTBOUND 0.00 90 20 N 

NORTHBOUND 0.00 20 N 

SOUTHBOUND-
VEHICLE	 COMPOSITION-

7.	 SU TRUCKS % COMBINATION 
AND RV'S VEHICLES-

EASTBOUND 0 0 

WESTBOUND 0 0 

NORTHBOUND 0 

-
O·- SOUTHBOUND 

-
CRITICAL GAPS -

7.	 MIJTDRCYCLES 

0 

0 

0 
{ > 

-
TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 

(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

MINOR RIGHTS 
HB 5.50 5.50 0.00 5.50- MAJOR LEFTS 
liB 5.50 5.50 0.00 5.50 

MINOR	 LEFTS -
NB 7.00 7.00 0.00 7.00 -

-
A 36 -




-

-
- CAPACITY AND LEVEL-OF-SERVICE Page-3 

-
-
• 

• 

-

MOVEMENT 

MINOR STREET 

NB LEFT 

RIGHT 

MAJOR STREET 

WB LEFT 

POTEN­ ACTUAL 
FLOW- TlAL MOVEMENT 
RATE CAPACITY CAPACITY 
v(pc ph ) c (pcph) c (pcph) 

p M 
------­ -------- ~--------

, ' 

3 314 312 

B 915 915 

8 743 743 

SHARED 
CAPACITY 

c (pcphJ 
SH 

-----------­

\. 312I 

580 
915 

743 

RESERVE 
CAPACITY 

( = c - v LOS 
R SH 

-----------­ --­

309 } B 
\ 569 }A/ 

908 } A 

736 A 

( , 

-
-
-
-
-
-
-
• 

-
-

A 37
 

-




.. 

.. 19B5 HCM: UNSIGNALIZED INTERSECTIONS 
~ 

Page-1 
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 

.. IDENTIFYING INFORMATION 

.. AVERAGE RUNNING SPEED, MAJOR STREET .•.••••..•••.. 30 

PEAK HOUR FACTOR................................. 1 

.. AREA POPULATION •.•••.•.•.•... fi ••.••••.•.••••.••• 150000 

.. NAME OF THE EAST/WEST STREET •.•••.••••.••••.•.••• JERUSALEM AVE . 

NAME OF THE NORTH/SOUTH STREET •.••..••••.....•... NORTHGATE DR. (WEST) 

.. NAME OF THE ANALyST •••••.•..•.••••••••••.••...••. RME 

DATE OF THE ANALYSIS (••/dd/yy) •••••••••••••••••• 5-31-88 .. TIME PERIOD ANALyZED •..•.••••.••••.•.•...•••...•. SAT PEAK (PROPOSED) 

OTHER INFORMATION: 12:00-1:00 .. 
INTERSECTION TYPE AND CONTROL 

.. 
INTERSECTION TYPE: 4-LEG 

.. MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

.. CONTROL TYPE SOUTHBOUND: STOP SIGN 

.. TRAFFIC VOLUMES 

EB UB NB SB .. 
LEFT 230 7 3 172 

.. THRU 394 412 o o 

.. RIGHT 16 58 7 

NUMBER OF LANES AND LANE USAGE 

229 

.. 
EB UB NB SB 

.. LANES 2 2 2 

.. 
LANE USAGE LtR, L+TR 

A 38 

( , 



---------- ---------------- -----------------

----------- ------------- -------------

---------------------------------------------------------------------

-------------- -------- ----------- ------------

-

-
 ADJUSTMENT fACTORS Page-2 

PERCENT RIGHT TURN CURB RAD IUS (ft) ACCELERATION LANE - GRADE ANGLE fOR RIGHT TURNS fOR RIGHT TURNS 

EASTBOUND 0.00 '30 20 N-
WESTBOUND 0.00 '30 20 N 

NORTHBOUND 0.00 '30 .'.~ 20 N -
."­-
 SOUTHBOUND 0.00 '30 20 N
 

VEHICLE COMPOSITION 

• 
I SU TRUCKS 7. COMB INAnON - AND RV'S VEHICLES 7. MOTORCYCLES 

EASTBOUND 0 0 0 

WESTBOUND 0 0 0 -
NORTHBOUND 0 0 0 

SOUTHBOUND 0 0 0 -
- CRITICAL GAPS 

- TABULAR VALUES ADJUSTED SIGHT DISI. fINAL 
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP 

MINOR RIGHTS - NB 5.50 5.50 0.00 5.50 
SB 5.50 5.50 0.00 5.50- MAJOR LEnS 
WB 5,50 5.50 0.00 5.50 
E8 5.50 5.50 0.00 5.50-

MINOR THROUGHS - NB 6.50 6.50 0.00 6.50 
SB 6.50 6.50 0.00 6.50 

MINOR LEns
 
NB 7.00 7.00 0.00 7.00
- SB 7.00 7.00 0.00 7.00
 

-
A 39-



---------------------------------------------------------------------

-

• 

CAPACITY AND LEVEL-OF-SERVICE	 Page-3 - POTEN- ACTUAL 
FLOII- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY- MOVEMENT v(pcphl ( (pcphl c (pcph) c (pcph) c = c - v LOS 

P M SH R SH 
------- -------- -----.--- -----._----- -------_.--- _.­-	 .'\ 

MINOR STREET	 , ' 

\•	 NB LEFT 3 116 61 ) 61 / 57 ) E 
THROUGH 0 1'37 133 ) 174 133 ) 163 133 )D D 

\RIGHT 8 885 885 / 885 ) 877 ) A 

• MINOR STREET 

- SB LEFT 18'3 166 112 112 -77 F 
THROUGH 0 204 139 ) 138 ) 138 ) D 
RIGHT 252 855 855 > 0 855 > 0 603 ) A 

MAJOR STREET -
EB LEFT 253 649 64,9 649 396 B 
liB LEFT 8 693 6'33 693 685 A-

• 

-
-
-
-
• 

-
- A 40
 

-




-

-
 1985 HCM: UNSIGNALIZED INTERSECTIONS	 Page-l 

fffffffffffffffffffffffff.f •••••••••••••f •••••• f •••••••••••••••••••••-	 IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET ••••••••••.••• 30 -
PEAK HOUR FACTOR••••••.•.•.•.••••••••••...••.•••• 

" - AREA POPULATION ~	 150000 
,", 

NAME OF THE	 EAST/WEST STREET••.••••••.•••.•.••••• JERUSALEM AVE•• 
NAME OF THE	 NORTH/SOUTH STREET NORTHGATE DR. EAST 

•	 NAME OF THE ANALyST••.•••••••••••.•••••.•••••.••• RME 

DATE OF THE ANALYSIS (mm/dd/yy), 5-31-88-	 TIME PERIOD ANALyZED .••••••.••••.••••••••.••••.•• AM PEAK (EXISTING) 

OTHER INFORMATION: 8:00-9:00-
INTERSECTION	 TYPE AND CONTROL 

- -----------------------------------~------------------ ---------------

INTERSECTION TYPE: T-INTERSECTION
 

MAJOR STREET DIRECTION: EAST/WEST
-
CONTROL TYPE	 NORTHBOUND: STOP SIGN - TRAFFIC VOLUMES 

- EB liB NB SB 

LEFT o 4 3-
THRU 440 1114 o
 

RIGHT 6 o 4
 -
•	 NUMBER OF LANES 

EB WB NB SB-
LANES 2 2 

-
A 41-



----------- ------------- -------------

-------------- -------- -----------

-

•
 

-

-

-

•
 

-

-

-

-

-

-

-

-


ADJUSTMENT fACTORS 

PERCENT RIGHT TURN 
GRADE ANGLE 

EASTBOUND 0.00 ~o 

WESTBOUND 0.00 ~o 

NORTHBOUND 0.00 ~o 

SOUTHBOUND 

VEHICLE COMPOSITION 

% SU TRUCKS 
AND RV'S 

EASTBOUND 

WESTBOUND 

NORTHBOUND 

SOUTHBOUND 

CRI TICAL GAPS 

~J MINOR RIGHTS 
NB 

HAJOR LEfTS -
-

IolB 

MINOR LEfTS 
NB 

-
-
-

CURB RADIUS (ttl 
fOR RIGHT TURNS 

20 

20 

20 

% COMBINATION 
VEHICLES 

0 

0 

0 

TABULAR VALUES 
<Table 10-2) 

5.50 

5.50 

7.00 

0 

0 

0 

ADJUSTED 
VALUE 

5.50 

5.50 

7.00 

Page-2 

ACCELERATION LANE 
fOR RIGHT TURNS 

N 

N 

N 

i. MOTORCYCLES 

0 

0 

0 

SIGHT DISI. 
ADJUSTI1ENT 

0.00 

0.00 

0.00 

FINAL 
CRITICAL GAP 
-----------­

5.50 

5.50 

"'v J 

4: Jl 

7.00 

A 42 



• 

• 

• 

-
-
• 

-
-
-

POTEN­
FLOW- TlAL 
RATE CAPACITY 

MOVEMENT v(pcph) c (pcph) 

P 
------­ -------­

MINOR STREET 

NB LEFT 3 B1 

RIGHT 4 B67 

MAJOR STREET 

WB LEFT 4 667 

CAPACITY AND LEVEL-OF-SERVICE 

ACTUAL 
MOVEMENT 
CAPACITY 
c (pcph) 
M 

--------­

B1 

B67 

f.f.7 

SHARED RESERVE 
CAPACITY CAPACITY 

c (pcph) c = c - v LOS 
SH R SH 

-----------­ -----------­ --­

\ B1 ) 77 ) E/ 

) 167 ) 159 )0 
) B67 ) B63 ) A 

f.f.7 f.f.2 A 

Page-3 

-
-
-
-
-
- " 

-':J 

-
-
- A 43 
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•
 
1985 HCM: UNSIGNALIZED INTERSECTIONS	 Page-l 
ff""f'f"'ff"f'f"'ft"ttf'ff"ffff'ttftfftf"'ftfffftft'fttffffff• 
IDENTIFYING INFORMATION -
AVERAGE RUNNING SPEED, MAJOR STREET••••••••.••••. 30 

PEAK HOUR FACTOR ••••••••••••••••••••••••••••••••• -
AREA POPULATION..•••••••••••.••.••••.•••••..••••. 150000

• 
NAME OF THE EAST/WEST STREET ••••••••••••••••••••• JERUSALEM AVE. 

NAME OF THE NORTH/SOUTH STREET••.••.••••.•.•••••• NORTHGATE DR. EAST-
NAME OF THE ANALyST •.•••••••••••...••••.••••••••• RME 

•	 DATE OF THE ANALYSIS (.m/dd/yy) •.•••••••••••.•.•• 5-31-88 

TIME PERIOD ANALyZED••••••.••.•.••.•.••.••••••••• AM PEAK (PROPOSED) 

• OTHER INFORMATION: 8:00-9:00
 

INTERSECTION TYPE AND CONTROL
• 

- INTERSECTION TYPE: 4-LEG 

MAJOR STREET DIRECTION: EAST/WEST
 

CONTROL TYPE NORTHBOUND: STOP SIGN
-
CONTROL TYPE	 SOUTHBOUND: STOP SIGN 

• 
TRAFFIC VOLUMES 

-	 EB WB NB SB 

- LEFT 10 4 3 17 

THRU 465 1124 o o 

• RIGHT 6 40 4 8 

• NUMBER OF LANES AND LANE USAGE 

EB WB NB .. SB-
LANES 2 2 2 

LANE USAGE LTR L+TR -
A I. I. 

http:ANALyZED������.��.�.��.�.��.���������
http:STREET��.��.����.�.������
http:POPULATION..�����������.��.����.�����..����


• 

• 

• 
ADJUSTMENT fACTORS Page-2 

- PERCENT 
GRADE 

RIGHT TURN 
ANGLE 

CURB RADIUS (tt) 
fOR RIGHT TURNS 

ACCELERATION LANE 
fOR RIGHT TURNS 

• 
EASTBOUND 

WESTBOUND 

0.00 

0.00 

90 

90 

20 

20 

N 

N 

- NORTHBOUND 0.00 90 20 N 

SOUTHBOUND 0.00 90 20 N 

- VEHICLE COMPOSITION 

• 

- EASTBOUND 

t SU TRUCKS 
AND RV'S 

----------­
0 

t COMBINATION 
VEHICLES 

------------­
0 

Z MOTORCYCLES 
------------­

0 

- WESTBOUND 

NORTHBOUND 

0 

0 

0 

0 

0 

0 

- SOUTHBOUND 0 0 0 

- CRITICAL GAPS 
--------------------------------------------------------------------­

-
-
-
-
-

TABULAR VALUES 
(Table 10-2) 

-------------­
MINOR RIGHTS 

NB 5.50 
SB 5.50 

MAJOR LEfTS 
UB 5.50 
EB 5.50 

HINOR THROUGHS 
NB 6.50 
SB 6.50 

MINOR LEfTS 
NB 7.00 

ADJUSTED 
VALUE 

-------­

5.50 
5.50 

5.50 
5.50 

6.50 
6.50 

7.00 

SIGHT DISI. 
ADJUSTI1ENT 
----------­

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

fINAL 
CRITICAL GAP 
-----------­

5.50 
5.50 

5.50 
5.50 

6.50 
6.50 

7.00 

'."J 

". 

- SB 7.00 7.00 0.00 7.00 
'<) 

-
 A 45 



---------------------------------------------------------------------

------- -------- --------- ------------ ------------ ---

• 

-
•	 CAPACITY AND LEVEL-or-SERVICE Page-3 

-
MOVE/'IENT• 

•	 /'IINOR STREET 

NB	 LEfT 
THROUGH•	 RIGHT 

/'IINOR STREET
• 

S8	 LEfT 
THROUGH 
RIGHT• 

/'IAJOR STREET 

EB	 LEfT -
WB	 LEfT -

• 

-
• 

-
• 

-
-
-

FLOW­
RATE 
v(pcphl 

3 
0 
4 

19 
0 
9 

11 
4 

POTEN-
TlAL 
CAPACITY 
c (pcphl 

P 

75 
95 

855 

75 
95 

568 

269 
649 

ACTUAL 
MOVEMENT 
CAPACITY 
c (pcphl 
M 

72 
92 

855 

73 
92 

568 

269 
649 

SHARED RESERVE 
CAPACITY CAPACITY 

c (pcphl c = c - v LOS 
SH R SH 

72 > 69 > E 
151 '32 > 144 92 >0 E 

855 > 850 > A 

73 54 E 
> 92 92 > E 
> 0 568 0 559 > A 

269 258 C 
649 644 A 

A 46 
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1985 HCM: UNSIGNALIZED INTERSECTIONS Page-1 
fffff!fffffff!ffffffff!ffffffffffffffff!ffffffff!fffffff!ffffffff!fff 

- IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET .••.•.•••.••.• 30 

- PEAK HOUR FACTOR •..••••.•..•••...••..•.•••••••••• 

• 

-
AREA POPULATION .•.•..••...•.•••.•...••.•..•..•... 150000 

NAME OF THE EAST/WEST STREET ••..•.••••.••.••••••. JERUSALEM AVE. 

NAME OF THE NORTH/SOUTH STREET •.••••••••.•...•••• NORTHGATE DR. EAST 

NAME OF THE ANAL YST .. .. .. .. .. .. .. .. .. .. .. .. .. .... RHE 

- DATE OF THE ANALYSIS (III/dd/yy) 5-31-8a 

- TIME PERIOD ANALyZED ..•••.•.•••.•..•••••..••••••. PM PEAK 

OTHER INFORMATION: 5:00-6:00 

(EXISTING) 

- INTERSECTION TYPE AND CONTROL 

-
-

INTERSECTION TYPE: T-INTERSECTION 

HAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NCiRTHBDUND: STOP SIGN 

- TRAFFIC VOLUMES 

EB WB NB SB- LEFT o 10 

• 

• 

-

THRU 

RIGHT 

1239 578 

4 0 

NUMBER OF LANES 

LANES 

EB 

2 

o 

10 

WB 

2 

NB SB 

- A 47
 



-

•
 

ADJUSTHENT FACTORS Page-2-
PERCENT RIGHT TURN CURB RADIUS (tt) ACCELERATION LANE 

GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS-
- EASTBOUND 

WESTBOUND 

0.00 

0.00 

90 

90 

20 

20 

N 

• 
NORTHBOUND 

SOUTHBOUND 

0.00 90 20 N 

• <) VEHICLE COMPOSITION 

• 

- EASTBOUND 

%SU TRUCKS 
AND RV'S 

----------­
0 

%COMBINATION 
VEHICLES 

------------­
0 

%MOTORCYCLES 
------------­

0 

- WESTBOUND 

NORTHBOUND 

0 

0 

0 

0 

0 

0 

- SI]UTHBOUND 

- CRITICAL GAPS 

-
- MINOR RIGHTS 

NB 

TABULAR VALUES 
(Table 10-2) 

-------------­

5.50 

ADJUSTED 
VALUE 

-------­

5.50 

SIGHT DISI. 
ADJUSTMENT 
----------­

0.00 

FINAL 
CRITICAL GAP 
-----------­

5.50 

- HAJOR LEFTS 
liB 5.50 5.50 0.00 5.50 

-
HINOR LEFTS 

NB 7.00 7.00 0.00 7.00 

-
-
- A 48 



---------------------------------------------------------------------

------- -------- --------- ------------ ------------ ---

-
• 

CAPACITY AND LEVEL-Of-SERVICE Page-3• 

POT EN- ACTUAL 
fLOW- TIAL MOVEMENT SHARED RESERVE -

- RATE CAPACITY CAPACITY CAPACITY CAPACITY 
MOVEMENT v(pcphl c (pcphl c (pcphl c (pcphl c =c - v LOS 

p M SH R SH 

MINOR STREET• 

- NB LEfT 11 75 74 ) 74 f.3 ) E 
130 108 )D 

RIGHT 11 541 541 } 541 530 } A 

MAJOR STREET 
• 

WB LEfT 4 241 241 241 237 

-
-
-
-
-
-
-
• 

-
-

A 49 -

C 



-

•
 

- 1985 HCM: UNSIGNALIZED INTERSECTIONS	 Page-l 
ltftfffffffffffffffllffffflffffflfffffffflffffffllffiffffffftlfflfffl 

IDENTIFYING	 INFORMATION-
AVERAGE RUNNING SPEED, MAJOR STREET•.•.•••••..•.• 30 

PEAK HOUR FACTOR	 1 -
AREA POPULATION •...•.••••.•••••.••••••••.••••.••• 150000- NAME OF THE EAST/WEST STREET•••••••••••••••••.••• JERUSALEM AVE. 

NAME OF THE NORTH/SOUTH STREET NORTHGATE DR. EAST-
NAME OF THE ANALyST •.•.••.•.•..•.•.•••.•••..•.•.• RME 

f)•	 . DATE OF THE ANALYSIS (1lI1/dd/yyl. 5-31-88 

TIME PERIOD ANALyZED ••••••••••.••••••••••••••.••• PM PEAK (PROPOSED) 

• 
OTHER INfORMATION: 5:00-6:00
 

INTERSECTION TYPE AND CONTROL
• 

- INTERSECTION TYPE: 4-LEG 

MAJOR STREET	 DIRECTION: EAST/WEST 

_	 CONTROL TYPE NORTHBOUND: STOP SIGN 

CONTROL TYPE SOUTHBOUND: STOP SIGN -
TRAFFIC VOLUMES - EB WB NB SB
 

LEFT 39 4 10 79
-
THRU 1357 617 o o
 

RIGHT 4 157 10 39
 -

-
- NUMBER OF LANES AND LANE USAGE 

fB WB NB .. SB 

LANES 2 2	 2 

LANE USAGE	 LTR L+TR - A 50 

http:ANALyST�.�.��.�.�..�.�.���.���..�.�
http:POPULATION�...�.����.�����.��������.����


---------- ---------------- -----------------

---------------------------------------------------------------------

----------- ------------- -------------

-------------- -------- ----------- ------------

,/-
/ 

ADJUSTMENT FACTORS	 Page-2-
PERCENT RIGHT TURN CURB RADIUS (ftl ACCELERATION LANE 

GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS-
EASTBOUND 0.00	 90 20 N 

WESTBOUND 0.00	 90 20 N -
NORTHBOUND 0.00	 90 20 N- SOUTHBOUND 0.00 90 20 N 

VEHICLE COMPOSITION -
- 7. SU TRUCKS 7. COMBINATION
 

AND RV'S VEHICLES 7. MOTORCYCLES
 

EASTBOUND 0 0 0-
WESTBOUND 0 0 0 

NORTHBOUND 0 0 0 -
SOUTHBOUND 0 0 0-
CRITICAL GAPS-

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
() 

<Table 10-2) VALUE ADJUSTMENT CRITICAL GAP -
MINOR RIGHTS
 

NB 5.50 5.50 0.00 5.50
- SB 5.50 5.50 0.00 5.50
 

-	 ·0 

MAJOR LEFTS 
UB 5.50 5.50 0.00 5.50 
EB 5.50 5.50 0.00 5.50 

•	 MINOR THROUGHS
 
NB 6.50 6.50 0.00 6.50
 
S8 6.50 6.50 0.00 6.50
 - MINOR LEFTS 
NB 7.00 7.00 0.00 7.00 
S8 7.00 7.00 0.00 7.00-


-
 A 51
 



---------------------------------------------------------------------

------- -------- --------- ------------ ------------ ---

o 

• 

• 

CAPACITY AND LEVEL-OF-SERVICE	 Page-3 -
-

POTEN- ACTUAL- FLOW- TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY 

MOVEMENT vCpcph} c Cpcph} c Cpcphl c Cpcphl c = c - v LOS 
P 1'1 SH R SH 

MINOR STREET• 
NB	 LEFT 11 75 67 ) 67 56 } E 

THROUGH 0 95 88 } 119 88 97 88 }E E 
RIGHT 11 503 503 } 503 492 } A -

- MINOR STREET 

SB LEFT 87 75 69 69 -18 F 
THROUGH 0 95 88 ) 88 } 88 } E 
RIGHT 43 712 712 ) 0 712 } 0 669 } A-

MAJOR STREET 

EB	 LEFT 43 442 442 442 399 B -
WB	 LEFT 4 203 203 203 198 D 

-
-
-
-
-
-
-
-

A	 52-



-

-

.. 

-

..
 
..
 
..
 
-

..
 
..
 
..
 
..
 

-

.. 
.. 
.. 
.. 
-

-


1985 HCM: UNSIGNALIZED INTERSECTIONS Page-l 
• •• f •• I'I•••••ffl •••I.I•••• ' ••fff.II.I••f.I •• I •• t •••f •••I.ftt•••fltt. 

IDENTIFYING INFORMATION 

AVERAGE RUNNING SPEED, MAJOR STREET•••••••••.•••• 30 

PEAK HOUR FACTOR •.••••••••••••••..•.•.••••..••.•• 1 

AREA POPULATION .•.••••••••••.•••••.•••••••.•••••• 150000 

NAME OF THE EAST/WEST STREET •••.•••••••.••.•.•.•. JERUSALEM AVE. 

NAME OF THE NORTH/SOUTH STREET....•.•.••••.•....• NORTHGATE DR. EAST 

NAME OF THE ANALyST •••.•.•.••••..••••••.•••••...• RME 

DATE OF THE ANALYSIS (••/dd/yy) ••.•••••.•.•••••.• 5-31-88 

TIME PERIOD ANALyZED .•.••••••••..•.•••••.••••••.. SAT PEAK (EXISTING) 

OTHER INFORMATION: 12:00-1:00 

INTERSECTION TYPE AND CONTROL 

INTERSECTION TYPE: T-INTERSECTION 

MAJOR STREET DIRECTION: EAST/WEST 

CONTROL TYPE NORTHBOUND: STOP SIGN 

TRAFFIC VOLUMES 

EB WB NB SB 

LEFT o 5 11 

THRU 343 355 o 

RIGHT 5 o 12 

NUMBER OF LANES 

EB WB NB S8 

LANES 2 2 
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- ADJUSTMENT FACTORS Page-2 

PERCENT RIGHT TURN CURB RAD IUS ( ft) ACCELERATION LANE 
GRADE ANGLE FOR RIGHT TURNS FO~: RIGHT TURNS 

----------- -----------~---- ----------------­
EASTBOUND 0.00 '30 20 N 

WESTBOUND 0.00 90 20 N -
NORTHBOUND 0.00 '30 20 N- SOUTHBOUND 

• VEHICLE COMPOSITION 

.. 7. SU TRUCKS 7. COMBINATION 
AND RV'S VEHICLES 7. MOTORCYCLES 

EASTBOUND 0 0 0• 
~ESTBOUND 0 0 0 

• 
<,J 

NORTHBOUND 0 0 0 

SOUTHBOUND-
CRITICAL GAPS-

TABULAR VALUES ADJUSTED SIGHT DIST. FINAL 
<Table 10-2) VALUE ADJUSTMENT CRITICAL GAP -

MINOR RIGHTS 
NB 5.50 5.50 0.00 5.50 -

MAJOR LEfTS 
~B 5.50 5.50 0.00 5.50-

MINOR LEfTS 
NB 7.00 7.00 0.00 7.00-

..
 
-
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-
- CAPACITY AND LEVEL-OF-SERVICE 

-
- MOVEMENT 

FLOW­
RATE 
v(pcphl 

POTEN­
TIAL 
CAPACITY 
c (pcph) 
p 

-
-
• 

-

MINOR STREET 

~) 

tlB LEFT 

RIGHT 

MAJOR STREET 

WB LEFT 

1~ 

13 

6 

315 

917 

747 

• 

-
• 

-
-
-
• 

-
-

Page-3 

ACTUAL 
MOVEMENT 
CAPACITY 
c (pcph) 
M 

SHARED 
CAPACITY 

c (pcph) 
SH 

RESERVE 
CAPACITY 

c = c - v 
R SH 

LOS 

~13 

917 
) 477 

313 

'317 
4,,·;

..Ji. 

301 > 
>A 

904 > 

B 

A 

747 747 741 A 
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.. 1985 HeM: UNSIGNALIZED INTERSECTIONS Page-I
•••••••••••••••••••••••••••••••••••••••••""""".,.".""" ••*••• 

IDENTIFYING INFORMATION.. 
AVERAGE RUNNING SPEED, MAJOR STREET ....•.•....... 30
 

.. 
PEAK HOUR FACTOR.•...•.••••.•.•....•..••...•..•.. I 

AREA POPULATION•.•••..••...••••..•...•....•••...• 150000.. 
NAME OF THE EAST/WEST STREET •....••••.•.•.••.•••• JERUSALEM AVE. 

.. NAME OF THE NORTH/SOUTH STREET ...........••...... NORTHGATE DR. EAST 

NAME OF THE ANALyST .•.•......•............•...... RME 

.. DATE OF THE ANALYSIS (mm/dd/yyJ •......••.•....••. 5-31-88 

TIME PERIOD ANALyZED...•.•.•.......•..•.......... SAT PEAK (PROPOSED) .. 
OTHER INFORMATION: 12:00-1:00
 

INTERSECTION TYPE AND CONTROL
.. 

INTERSECTION TYPE: 4-LEG .. 
MAJOR STREET DIRECTION: EAST/WEST 

.. CONTROL TYPE NORTHBOUND: STOP SIGN 

CONTROL TYPE SOUTHBOUND: STOP SIGN 

.. 
TRAFFIC VOLUMES 

.. 
EB WB NB SB 

.. LEFT 53 5 12 115 

THRU 515 413 o o .. RIGHT 5 230 II 57 

.. NUMBER OF LANES AND LANE USAGE 

EB WB NB SB.. 
LANES 2 2 

.. LANE USAGE LTR L+TR 
A 56 

.. 
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• 

-
ADJUSTMENT FACTORS	 Page-2

• 
PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE 

GRADE ANGLE FDR RIGHT TURNS FOR RIGHT TURNS-
EASTBOUND 0.00 90 20 N 

• WESTBOUND 0.00 90 20 N 

NORTHBOUND 0.00 90 20 N
• 

SOUTHBOUND 0.00 90 20 N 

• 
VEHICLE COMPOSITION 

7. SU TRUCKS 7. COMBINATION -
AND RV'S VEHICLES 7. MOTORCYCLES 

EASTBOUND 0 0 0 -
WESTBOUND (J 0 (I- NORTHBOUND (I 0 0 

SOUTHBOUND 0 0 0• 

• CRITICAL GAPS 
--------------------------------------------------------_._----------­

TABULAR VALUES ADJUSTED SIGHT DIST. fINAL• <Table 10-2) VALUE ADJUSTMENT CR IT!CAL GAP 

MINOR RIGHTS
•	 NB 5.50 5.50 0.00 5.50 

SB 5.50 5.50 0.00 5.50 

MAJOR LEFTS- WB 5.50 5.50 0.00 5.50 
EB 5.50 5.50 0.00 5.50 

• MItWR THROUGHS 

-
NB 6.50 6.50 0.00 6.50 
sa 6.50 6.50 0.00 E..50 

MINOR LEFTS 
NB 7.00 7.00 0.00 7.00 
sa 7.00 7.00 0.00 7.00-
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-

CAPACITY AND LEVEL-OF-SERVICE Page-3-
- POTEN­ ACTUAL 

FLOW­ TIAL MOVEMENT SHARED RESERVE 
RATE CAPACITY CAPACITY CAPACITY CAPACITY - MOVEMENT v(pcphJ ( (pc ph J c (pcphJ c (pcphJ ( = ( - v LOS 

P l~ SH R SH 
------­ -------­ --------­ -----------­ -----------­ --­

• MINOR STREET 

NB LEFT 13 126 110 ",
/ 110 97 ) E 

• THROUGH 
RIGHT 

0 
12 

165 
830 

151 
830 

';. 
;­

188 151 
830 

163 151 )D D 
818 } A 

- ('1 MINOR STREET 

SB LEFT 127 160 145 145 19 E 
THF:OUGH 0 197 181 181 lSI :> D - RIGHT 63 771 771 ,," 0 771 0 708 > A 

MAJOR STREEi - EB LEFT 
WB LEFT 

64 
C 

527 
613 

527 
613 

527 
613 

463 
b08 

A. 
11 -

-
-
-
-
• 

-
-
- A 58 



APPENDIX 3
 
CARBON MONOXIDE HOT SPOT SCREENING ANALYSIS
 



• RTP 'HVIROHM'HTAL A660CIAT'6 INC. 

We.6tbUlY, New York 115qQ400 Po~t Avenu 

~1J 

AIR • • 60LlD WA6TI; CON6ULTANT6-
(516).3.3.3-4526 

- /
J)\.~V-'\) 

July 27, 
(J -

• 
ATTN: Kevin J. Phillips, P.E., Ph.D.- RE: Jerusalem Avenue Site - Carbon Monoxide Hot Spot Screening Analysis 

- Dear Kevin: 

The attached Worksheet No. 5 calculations have been prepared by RTP 

Fanning, Phillips & Molnar 
909 Marconi Avenue 
Ronkonkoma, New York 11779 

Environmental Associates, Inc. as per your request. As I have mentioned, 
the results show that the intersections analyzed, Jerusalem and Winthrop and- Jerusalem and Northgate Drive West, will not have a carbon monoxide hot spot 
problem. The computed values are significantly below the criteria that 
would suggest the developer complete a more refined IMM analysis.-

- The primary differences between the initial calculations and those computed 
by RTP were in two areas. The first is in the interpretation of the traffic 
volume per lane in line 5 of the worksheet. The second difference is in the 
calculation of excess emissions in line 17 of the worksheet. This second 
calculation causes a significant difference in the contribution for excess 
emissions. There are other differences in the calculations, however, these- have only a minor effect on the final value. 

- Thank you for considering us for this work and we were pleased to be able to 
be of assistance. The invoice for the above effort will be forwarded to you 
during the first part of August. Please call if you have any questions on 

- the above or if you have further needs for our services. 

-
-

INC. 

Skipka 

KJS/erl- Attach. 
cc: D. F. Elias 

ID#FPMHLl-

-
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WORKSHEET NO. 5- CALCULATION OF CO CONCENTRATIONS AT INTERSECTIONS 

- Location: \ Te;-t/~6?hJ) 4"	 Data: __/ &~2_1"""!..;;;J;,,,,'c?_ 

Analy81.	 by: --'-V.......L...p ....c . Checkad by: __E--.,_k_€_V\ _
-
•	 Location: c.) CaUfonia; (b)" / 49-Stata, low• 

altituda; Cc) ___ 49-Stata, hilh altituda. 

-
 • Mbiant temperatura: ..!u 0,.
 
•	 Parcent of vahicla. operatiol in: Ca) cold-.tart ~e J-~ 

Cb) hot-nut IIOda / () -
•	 Vahicla-type dlatribution: LOY (io I; LOT /-.1 I; HDV-C~I; 

• 
HDV-D-2....I; He 0 I. 

1. Sita	 identification -
2.	 a. i - intar.action approach
 

Idant1ficau'OIl
- b.	 I. approach located in a .traat 
canyon? 

3. -	 Number of traffic laue. io appr~ch i•	 °1 

4. -	 Roadway/racaptor .eparation (.)xi 
,--> -+ ':.I~ " 

•	 S. Vi - Peak-bour lana vol~ in each approach
 
Cvah/br) ,p/'./ /',/,{'
 

.() 

• 6. S1 -	 Cruiaa .pHd (mph) on each approach
f' ,OJ"'!" ,I "' 

- 7. a. Type of intar.action (.ignalizad or
 
un.iaM l1zad)
 

b. For	 .igaalized intar.actiODl: 

i)	 (C/Cy>J, - Craan tt../dlnal cycle 
ratio for approach 1 -

1i) Vero•• - Bffeetive ero••road 
•	 volume Cva/hr) 

8. La -	 Quaue laolth on approach 1 em) -

/90 9 . 
; 

35 .-.1035 

70 7 3<1:3 // 

,. 

60 

-



• 

• 

• 9. Qf - Free-flow ..l ••lon rate <a/a-.ec)
1 

~ 
Q• 

~• 11. 
Q 

• 
12. Cdf 

• 13. Clf 

14. a. -
• b. 

-
15. Xf 

• 
16. CEe 

-

- Noraallaed concentratlon con-
f ...ln tributlon froa free-flow ..1.­

.1on. on ..In roeclva, (10-' .-1) 

- Noraallaed concentratlonf.cro•• contrlbutlon froa free-flow 
..1••1on on cro••road 
(10-' a-I) 

- Dl.tance correctlon factor. free­
1 flow ..1••1on. 

- E.l•• lon. correctlon factor. free­

flow _l•• lon••
 

- Concentratlon contrlbutlonXf._ln froa free-flow ..l ••lon. on 
..In road <..~.') 

Xf.cro•• - Concentratlon contrlbutlon
 
froa free-flov _b.lon. on
 
cro••road <-a/.')
 

- Total concentration froa free-flow 
.-i••ion. <aala') 

- mai•• ion. correction factor. exce••
 
..ie.ion.
 

17. 

18. - Noraalized concentration contri ­
bution froa exce•• eai•• i0D8 on -

19. Cde. 
1 -

20. Xe.i-
21. X. ­

.pproach i <10-3.-1 ) 

- Di.tance correction factor. exce•• 
..i •• ion. 

-Concentration contribution froa ex­
3ce....i •• ion. on approach i <mil. ) 

Total contribution froa exce.. _i. ­
.ion. <mal.') 

22. - l-hour ..erale concentrationXE•1-hr re.ultina froa vehicle .-i•• ion.- <ml/m3 ) 

61 -

Jf '/I'r,~,,! ,,;PA,­
h/4Yi£"""f, 

lVy.["POT ;XI!.,"',J­
.-II'';> /4Wt<"r 

(/,'~t.. .,~ 7.1'1) 

(). -I {l 

~ 

7-/0 /!2 _'f / /1 

{)'.<.~.'~ 1,05' / I 

_J•• '15 c' 'c' .J {I./j ("'Ob 

I 
I 
I 

3·9::T
 

-


i 



-
---

-
-

•
 

•
 

23. I-hour average concentrationXE, I-hr­
reaulting from vehicle emiaaiona 
(ppm) 7'-/ (J 

,).'. -" ~

24 CAL - Calibration factor /'6) " /

(for non-atreet canyon, aipaUzed 
interaectiona only, otherwiae uae 1.0)-
 25. I-hour final adjusted averaleXf , I-hr­ -:;. -5 ;1concentration, (ppm) 

7 

-

•

­

J-
I-
I

-

-

-
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I-
I-
I-•
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-
 WOIUtSHlET NO. 5 

CALCULATION OF CO CONCENTRATIONS AT INTERSECTIONS -
-

.'.Ullpcioo.s • Ana1,.t. Tear: __I-",-r..;;;~~9_ 

• Locatiaes (a) CaUfonala; (b) V' 49-ltaCe. low -
altitude; (c) 49-State. bilh altitude. 

&_&.i	 '70 or. -	 • .-u ent teaper.ture: ~, 

-	 • Percent of .ehic1e. operatinl in: (a) co1d-.tart .ade_~_~_O_; 

(b) hot-.tart 110M / () • 

• Vebicle-type dlltributioo: LDVett) X; LDTE-X; HD'I-G..LX;-
HDV-D~%; HC..L%. - 1. Site	 identificatioa 

- 2. a. i - inunec:tion approach
 
idenUficaUoa
 

b. II approach located in a .treet
 
~) 

canyon?
 

J. n •	 N-"r of traffic lane. 1n appr~ch 11 

4. •	 Ioadvay/receptor .aparation (a)-I- 5. - 'uk-bour la. ~lu.l In _ch approachV1 (veblbr) PM . 
---+--~.....;...-+---

47'~3 

(.2-5ml'h /-4.rH,,/,~6. 9	 Crui.a .peed (aph) on uch apprNcb - 1 •	 
__~~~,j~ -010 _.:3:5 .?cP e/JII~-~"f "Ptl',	 7~', 

7 • a.	 Type of inter.act10n (.lauallaad or .-!t.? ,".j' ~~t":;,..; 

UD.llnaliaad)-
b. ror	 .lsaaliaed intar.ect10G11 

i) (C/Cy>J, • Craen t1ae/.l.nal cycla -
ratio for approacb 1 

11) 'Icro•• • Iffecti~ ero••road
- . "lUM (vah!br)
 

8. IA • Qua.. lan.th on apprNch 1 (a)-	 ( (I-,0, _~. ,) {}) 

60 

.. 

-
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-

-
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-
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-
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-
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u. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

<J 

19. 

20. 

21. 

22. 

- Mo~ll.ed CDoceot~atloft COD-
f,..ln trlbuclon f~oa free-flow ..1.­.1Gn. OD _10 roadva1 Uo- I .-1) 

- Moraall." cooceot~atloof,cro•• contrlbutlOD feoa fre..flow 
..1••100 00 ceo••road 
Uo-' .-1) 

Cdf - Dl.taoce correctl00 factor, fre..
1 flow _1••100.
 

...
 
~f - Eal••1on. correct100 factor, free­


flow _l•• lon••
 

a. X - Conceotratl00 cootrlbutl00f, ..10 fro. fre..flow ..1••100. 00 
..10 road <..I.') 

b. X - Cooceocratlon cootelbutl00f,cro•• feo. fre.-flow ..1••100. OD 
ceo••road <,,'.') 

X - Total coocentratioo froa fre.-flow
f .-i••l00. <.&1.3 )
 

- !ai••ion. correctioa factor, exce••CEe _i•• iooa 

Q - !xc.....i •• loo rate <.'~.ec) e 

- Mo~li&ed coocentratioo cootri ­
butiOD froa eac••• ..t•• loaa oa 
approach i (10-3.-1 ) 

Cdei - Di.taoce correctlon factor, eace•• 
_h.ioo. 

X•• i - ConcentratiOD contributioo froa ea­
ce•• _i•• ion. on approach i <..,.3) 

X. - Total contributioo froa exce.. _i.­
dona <..,.3) 

- l-hour ..era.e concentrationXE•1-hr re.u1tin. feoa vehicle .-i•• l00. 
(••,.3) 

61 

0.40
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23. 

24 CAL ­

25. 

I-hour aver_ae concentration 
re.ult1na fr~ vehicle eai••1on. 
(~pa) 

Calibration factor 
(for Don-atreet canyon, aianalized 
interaection. only, otherwiae u.e 1.0) 

I-hour final adju.ted av,raae 
concentration, (p~) 
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SECTION 1 INTRODUCTION 

• 
In the development of an Environmental Impact Statement for the 

• proposed shopping center, a significant amount of methane was found to 

- cover a large area of the site. Methane is a colorless, odorless, 

combustible gas that if allowed to accumulate in sufficient 

concentrations, can explode. Methane's lower explosive limit (L.E.L.)-
is 5 percent. Below this level it will not explode and poses little 

•	 risk. 

This report will detail the sampling effort at the site, the 
• 

concentrations encountered, estimate the probable amount of methane 

being generated, alternatives to insure that concentrations never• 
exceed the 

• solution. 

•
 

•
 

•
 

-
•
 

•
 

-
-
-

L.E.L., and finally, select the most cost effective 

1
 

-
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..
 
SECTION 2 METHANE SAMPLING AND RESULTS-

This section of the engineering report will define the extent of- ~the existing methane conditions and lay a foundation for a remedial 

design. This will be done by reviewing the field sampling phases and-
.. their respective results • 

Typically, a landfill involves the deposition of significant 

amounts of biodegradable organic material. As microbes act on this.. 
material, methane is generated. This site, although not a municipal 

solid waste landfill, did receive organic wastes. In order to• 
characterize the extent and severity of the problem, three phases of 

sampling were conducted to obtain a detailed description of the -
methane problem (see Appendix A for field reports).-
2.1	 Methane Sampling - Phase I 

At the outset of the methane survey, little was known of the -
methane concentrations on the site. Previous land use, an Organic- Vapor Analysis (OVA) survey, and boring data all suggested, however, 

that methane was present. Indeed the building department suggested-
that methane generation may be a significant aspect of the development 

of this site during the declaration stage of the EIS. -
- Fanning, Phillips and Molnar devised a sampling plan consisting 

of one sample per acre or 11 samples using a Gascope Combustible Gas 

Indicator from Mine Safety Appliances. Methane concentrations were• 
measured as a percent of the Lower Explosive Limit (L.E.L.) for 

concentrations below the L.E.L. (5 percent methane by volume in air) -
- and as a percent of total gas for higher concentrations.
 

The L.E.L. for any gas is the concentration of gas in air that
 

-

2
 



-

-
 makes	 it explosive should a spark or flame be introduced. 

_ Sampling locations were predetermined to form a grid. Figure 2.1 

shows the locations of the samples taken in Phase I. Sample locations - in the southern portion of the site (Ml-M6) showed no detectable 

levels of methane, while M-7 and M-8 had 5 percent (the L.E.L.) and 25- percent (5 times the L.E.L.) concentrations of methane gas 

•	 respectively. These concentrations are at or significantly above the 

L.E.L • 

• 
2.2	 Methane Sampling - Phase II 

A second methane sampling plan was conducted following the high -
methane percentages determined in Phase I. Layne Well and Pump- Division from Hydrogroup was contracted to drill 20 vapor wells as 

shown on Figure 2.2. The locations were chosen based on soil borings,-
Building Department input and Phase I sampling results. Each vapor 

well was drilled to a depth of 15 feet and a methane reading was -
taken. The methane concentration for each location is shown on Table 

2.1.	 In summary, every vapor well registered methane gas, the majority -
of the wells were above 15 percent methane of total gas and only four- were	 below 5 percent (the L.E.L.). 

At ten of the 20 locations a permanent vapor well was installed.-
Each permanent vapor well consists of a ten foot section of 20 slot 

pvc well screen. The top two feet are solid to prevent gas exchange -
with	 the atmosphere, and the bottom eight feet are open to allow soil

• 
gases to migrate into the well. Each well was capped with a screw 

plug. The permanent well locations are also shown on Figure 2.2 •• 

-

-
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FIGURE 2.1-METHANE SAMPLING: PHASE I 
4 



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-


, wETLAND, 
\3IL~_0!i& 

\, 

\, 
_­ -01 

\~
0-\ 

I

_JJ 

, 
I 

! 

I 
\ 

---..JERUSALEM AVE.­

LEGEND 
APPROX SCALE 

o 100' 200' 
~E~~~iiiiiiiiiiiiiiiiiiii..t 

PHASE J: 
• VAPOR WELL 
@ VAPOR WELL INSTALLED
 

WITH SLOTlED PIPE
 
JULY 25,1988
 

FIGURE 2.2-METHANE SAMPLING: PHASE IT 
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TABLE 2.1 

METHANE CONCENTRATIONS FOR - VAPOR WELLS INSTALLED 7/25/88 

- Vapor Well # Concentrations Comments 

- M-9 80% L.E.L.* black soil 

M-10 38% L.E.L. 10 ft. black soil 

M-ll 80% L.E.L. black soil almost immediately-
M-12 28% Gas	 well install ed 

• M-13 25% Gas	 asphalt and a lot of organic 
debris, well installed 

M-14	 18% Gas -
M-15 26% Gas	 well installed 

• 

-
M-16 27% Gas 

M-17 30% Gas large amount of plastic debris 

-
M-17b 15% Gas hole collapsed, plastic and 

debris 

M-18 25% Gas we 11 ins tall ed 

M-19 60% L.E.L.-
M-20 24% Gas well installed 

M-21 26% Gas well installed -
M-22	 10% Gas- M-23 28% Gas well installed 

M-24 20% Gas well installed-
M-25 l5-2lil% Gas	 well installed 

•	 M-26 13% Gas 2 in. of surface water in the 
area of well 

M-27 24% Gas	 well installed-
-

-
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2.3	 Methane Sampling - Phase III 

The first two methane samplings led to a third phase of sampling• u 

that could be characterized as off-site. The possibility of gas 

migration off-site was of particular concern because of the contiguous -
residential areas to the north and west of the site. In addition, 

• 
there was a need to determine the existance of gas migration to the 

wetlands to the east of the site. Eleven sample locations were tested• 
as	 shown on Figure 2.3 and the corresponding results are shown on 

•	 Table 2.2. 

From this sampling we conclude that methane migration off the 

• site to the north and west is not a problem. Although there may be 

some minimal migration to the wetland on the east side, this is not a• 
ha za rd. 

• 
2.4	 Variability of Methane Generation 

The sealed vapor wells, installed during Phase II, were tested-
again to determine the consistancy of gas generation. Examining Table 

2.3	 yields some interesting points. Samples are consistant from -
.. 

7/28/88 to 8/9/88 except for wells M-2e, 24, 25, and 27 which are - perifery wells and all have lower concentration in August. Nine of 

the ten sealed vapor wells installed have consistent concentrations 

.. 

from the morning sampling to the afternoon sampling. This implies .. that the daily variability is minimal and that sample concentrations 

are reliable. 

The sealed vapor wells, consistant for the most part, show lower 

readings for the perifery wells; M-2e, 24, 25, and 27. There are 

several possible factors which may contribute to these inconsis­

-
-
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TABLE 2.2- Phase III Methane Sampling 
Perimeter Locations -

New 1/2" vapor wells Concentration (only 1 sampling) 

M-31	 0% L.E.L. -
M-32 0% LoEoLo 
M-33 74% LoEoLo 
M-34 0% LoEoLo- M-35 0% LoEoLo 
M-36 0% LoEoL o 
M-37 0% LoEoLo 
M-38 0% LoEoL o -

- M-39 0% LoEoL o 
M-40 0% LoE.Lo 
M-41 0% LoEoL o 

~;' 

_ Note:	 Numbering for Phase III was started at M-31o 
There is no M-28, M-29 or M-30 o 

-

-

-

-

-

-

-

-

-

-
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TABLE 2.3 

PHASE III METHANE SAMPLING 

• 
Concentrations 

8/9/88 7/25/88 

• Calibration 
9:30 a.m • 2:10 p.m. 

(2% methane in Ai r , 40% L.E.L.) 36% 36% 

- Vapor Wells 
(with slotted pipe installed) 

- M-12 27% Gas 22 % Gas 28% Gas 
M-13 10% Gas 22% Gas 25% Gas 
M-15 29% Gas 28% Gas 26% Gas 

- M-18 25% Gas 22% Gas 25% Gas 
M-20 0% Gas 2% L.E.L. 24% Gas 
M-21 5% Gas 26% Gas 26% Gas 

- M-23 
M-24 

25% Gas 
0% Gas 

24% Gas 
0% Gas 

28% Gas 
20% Gas 

M-25 0% Gas 0% Gas 15-20% Gas 

- M-27 0% Gas 0% Gas 24 % Gas 

-
-
-
-
-
-
-
-
-
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• 
tencies, but the most logical explanation is: 

o August 9, the date of Phase III sampling, was at the end of -
month long period of relatively little percipitation. This - was evident by the lack of standing water and dry, cracked 

so il s. In contrast, large pools of water were observed on-
site during phase II sampling on July 25. Water is 

essential for the bacteria which decompose the organic -
material and produce methane. A lower soil moisture content- results in a reduced population and activity of bacteria. 

In addition, water, as it is migrating through soil pore- spaces, acts as a partial cap to escaping gases and will 

therefore, concentrate gases during wetter periods.-
2.5 Summary-

Figure 2.4 is a composite of all sampling on site and clearly 

shows a large area where methane is being produced in significant -
- amounts. The August 9 testing around the perimeter of the site 

indicates that the neighboring properties appear to be free from 

methane migration. The proposed development will, however, change-
conditions by sealing the top of the soils with asphalt or building 

slabs. This will require mitigation to insure that methane gas does -
not migrate off the site and become a problem.- The August 9 testing showed that even with variation in moisture 

- content, the interior wells still produced consistantly high methane 

readings. Some of the perifery wells showed lower concentrations 

_ reflecting the stochastic nature of this biological process.
fc) 

-
-
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SECTION 3 ANALYSIS OF METHANE GENERATION-

3.1 A Landfill's Potential Ultimate Yield of Methane 

-
- Understanding the potential ultimate yield of methane that a 

landfill can produce is an integral part of designing a remediation 

scheme. Several methods have been developed based on the estimation 

of methane producing factors including; size, composition, age,• 
nutrients, moisture content, soil temperature and soil pH. 

• Although estimating the age, size, and composition can be done 

- relatively accurately, the determination of nutrient characteristics, 

moisture content, soil temperature, pH and how they vary with other 

environmental factors is difficult at best. However, it is essential-
that an analytical look at generation models be performed to give us 

guidance on not only the present and past but also the future -
generation values. This will help formulate alternatives that are- effective in solving the problem. 

The first step towards that goal is the estimation of a -
landfill's ultimate potential for yielding methane. That is, how much 

gas will ultimately be generated from one cubic yard of landfill -
- material over the life of the landfill (60 years).
 

Three ultimate methane generation models are presented in Table
 

3.1. Examining Table 3.1 reveals that the estimated maximum yield-
-

varies from 6.2 to 270 1 CH /kg wet composite refuge. The large range 
4 

of gas production is due to the estimated properties of the previously 

mentioned methane producing factors.- Table 3.1 clearly shows the possible variability of what the 

- maximum production for any landfill could be. A practical range that 

is supported in the literature is 31-94 liters of methane per kilogram 

-




I I II I I I II I I I
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~ 

TABLE 3.1 

Ultimate Methane Yield Models 

Estimated Yield 
Liters of Methane Gas 

Estimation per Kilogram Produced Assumptions 
Method wet composite \CH \CO Made Authors 

Balanced 239-279 54 46 Chemical composition of composite refuse, J.O. Leckie 
Stoichiometric 
Equations 

C99Hl490S9N, and of paper C203H334 013S N) 
and food wastes (Cl6H270SN). 

Biodegradability 
of Mater i als 

A) 6.2-239 
47 average l 

Assumes 1.5 kg biodegradable COD/kg volatile 
solids and 351 L/kg biodegradable COD. 

J.O. Leckie 

B) 47 average l 59 59 Wet, composite refuse is 59\ decomposable Ronald Schwegler 
organics; 59\ of decomposable organics is 
volatile; 375 L gas/kg volatile matter; 
59\ of gas is CH 4 • 

.....
• C) 129 59 59 Wet composite refuse is 79\ decomposable 

organics; 79\ decomposable organics converted 
J.T. Pfeffer 

to gas; 699 L gas/kg dry decomposable organics, 
25\ moisture content; 51l\ of gas is CH 4 • 

Total Organic 199-279 51l 59 1 mol organic carbon yields 1 mol gas; CH is M. J. Blanchet 
Content 59 \ of gas produced, 1ge\ of organic carbon F.R. Bowerman 

is converted to gas. N.K. Rohatgi 
K.Y. Chen 
R.A. Lockwood 

Analysts using "averag~characteristics for each refuse category 
gave a potential Ultimate yield of 47 1 CH4 /kg wet composite refuse. 

Source: 

METHANE GENERATION AND RECOVERY FROM LANDFILLS 
Emcon Associates 



• 

• 

-	 (Emcon, 1982). 

The landfill at the Uniondale site appears to contain a large 

amount of asphalt and concrete (demolition debris) jUdging from soil-
borings and methane samples taken. A large amount of concrete and 

asphalt intuitively places our site as a lower methane producing -
landfill when compared to a typical landfill. Therefore, we feel that

• 
choosing a value of 90 liters of methane/kg of refuse is a 

conservative ultimate maximum methane production value.• 
t' 

3.2 Methane Generation With Time 

•	 In order to achieve an idea on what can be expected in the 

future, three models were examined. Each model has different-	 approaches and assumptions. All three models are considered useful as 

qualitative tools only because of the extreme varibility of generation-
rates. The assumptions and corresponding calculations from each model 

are given in Appendix B. -
3.2. I Palos Verdes Kinetic Model-

The Palos Verdes Kinetic Model divides the composite refuse into 

three categories; Readily Decomposable Organics, (ROO), Moderately -
- Decomposable Organics, (MOO) and Refactory Organics (RO). Each 

category has a corresponding half life, which is given within the 

contents of the model. By estimating the amount of refuse in each-
category, a graph of gas production versus time can be plotted (Figure 

3.1). Figure 3.1 shows the majority of methane has already been -
produced and left the fill by 1988. Figure 3.2 increases the- sensitivity of the same graph to show that high methane still can 

still be expected from thi$ fill for at least 12 more years.-

-
 15
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-
There are a few limitations to the Palos Verdes Kinetic Model-

worth noting. First, the model assumes that the point of inflection 

occurs when time equals the category's half life. Typically a land­-
-
- fill reaches its maximum generation rate prior to the half life. This 

is because nutrients are in an optimum condition initially, and then 

decrease with time. High degregation rates early followed by low 

rates with time tend to stretch out the curves. 

The second criticism of this model relates to the value -
.. 

associated with each half life. The model shows that 95 percent of- the ultimate methane gas yield will be obtained by the 17th year. 

According to the authors, Escom, the economical gas production life of 

a typical landfill is probably significantly greater than six years 

.. mentioned in the Palos Verdes report. 

.. 3.2.2 Sheldon Arleta Kinetic Model 

In the Sheldon Arleta Kinetic Model the following is given: (1) 

the ultimate maximum methane production rate , (2) the percentage of -
-

refuse in two categories and (3) their respective half life. The only- information needed to execute the model is the volume and density of 

the refuse. 

There are two main differences between this model and the Palos 

Verdes Kinetic Model; (1) the refuse is divided into two categories -

.. 
readily decomposable, (RD) and more slowly decomposable, (MSD), and- (2) the corresponding half lifes are appropriately different. 

Applying this model to the Uniondale site produces the graph 

shown on Figure 3.3. According to this model, the maximum gas 

- production rate was obtained in 1982 and a future peak of 25~ million 

-
~) 

liters of methane will occur in 2~~9. The two distinct peaks are due 

18 -
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.. to the assumed half time for each refuse category. Comparing the 

Palos Verdes and the Shelden Arleta Model shows that the assumed half .. 
life of the waste is a very sensitive parameter. In reality, the half 

.. life of fill is a combination of many different kinds of waste with 

many different half lifes. This would support a more uniform curve • 

.. 
3.2.3 Scholl Canyon Kinetic Model 

.. The Scholl Canyon Kinetic Model is considerably different in 

theory than the first two models presented. This model assumes that 

.. initially the methane producing factors are in optimum condition so 

that the microbial mass is built up and stabilized resulting in peak 

.. 
methane production at the outset. The time frame for this stage is 

.. considered a lag time and is negligable. After maximum production has 

been obtained, the gas production rate (and microorganisms) are .. assumed to decrease as the methane producing factors diminish • 

Applying this model to the Uniondale site produces Figure 3.4 • 

.. 
As can be seen, the 1988 production rate is 100 million liters of 

methane. Future production decrease in time but not very rapidly. 

This model appears to be the most reliable in theory. However, 

.. it should be noted that the model is assuming normal conditions. In 

other words, the microorganisms are very sensitive species and if any 

.. of the methane producing factors were to become life threatening, they 

would die rapidly. When the factors are replenished, the model would .. 
start again. This is a practical concern since environmental factors 

.. can fluctuate often. If we were to graph this fluctuation, it would 

show considerable fluctuations around the smooth curve we have drawn • 

.. 

.. 

.. 20 
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_ 3.3 Summary 

The first section of this report described the extent of the - methane problem at the Uniondale site. There is no doubt that the 

- levels of methane found create a potential hazard for any future 

occupancy at the site. However, what do these levels mean? This 

- section of the report tries to determine how significant the problem 

is now and what its outlook for the future would be so that the - appropriate remediation scheme could be conceptually designed. 

• 
90 1 

Fanning, 

CH /kg is 

Phillips and Molnar believe that the 

conservative because it is the upper 

ultimate yield of 

end of what others 
4 - have 

~J 
responded as practical. Using this number we have looked at 

three models. The most appropriate for this fill is the Scholl Canyon - Kinetic Model. The production rate in 1988 was 100 million liters. 

- To be conservative, we have chosed a design production rate of 400 

million liters (factor of safety = 4). 

-
-
-
-
-
-
-
-
- 22 
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SECTION 4 ALTERNATIVES AND THEIR COMPARISON-

-
Section 4 will review the possible remedial alternatives to the 

proposed shopping center site and review their advantages and dis­

advantages. In order to develop design alternatives, the following 

pages will include: (1) the presentation of the generic types of 

venting designs, (2) the possible additional concepts available to-
develop design alternatives, and (3) the development of alternatives - pertaining to this site. Section 5 will then perform a detailed 

comparison of the alternatives • This will lead to screening the best ... 
alternative available to remediate and allow the proposed project to 

... be safely developed and occupied. 

- 4.1 Generic Types of Venting 

In general, there are two types of gas extraction vents: trench 

design and vertical wells. Although there are several variations of-
the trench and vertical well design, the three most common design ... 
types, in their simplest form, will be discussed. This includes two 

- trench and one vertical design. The objective of each method of gas 

extraction is to control vertical and/or lateral gas migration. 

The first type of trench design consists of a gravel trench-
extending from the surface down to the groundwater table or to an - unfractured, impervious stratum. The gravel trench provides a path of 

least resistance (gravel) allowing gas molecules to escape upward to ... 
the atmosphere or to a collection pipe manifold. This design, in the 

simplest form, is an effective means of controlling lateral gas-
migration. If the design is upgraded by introducing a negative -

- 23
 



-
- pressure system, such as a wind induced fan or blower, vertical gas 

migration can also be controlled. 

- The second type of trench design consists of a gravel-filled 

trench to a depth of only a few feet. This design includes a 

- perforated PVC pipe which collects gas under negative pressure. This 

- usually requires impermeable surfaces so that only methane and not 

atmospheric gases are recovered. However, only vertical gas migration 

- is controlled with a shallow trench design. 

The vertical well design consists of slotted PVC pipe wells 

• installed in a gravel pack. These wells can vary in depth and 

- extend close to the groundwater table or below the landfill limits. 

Typically, gases are drawn to a manifold pipe which in turn routes the 

• gas to the appropriate endpoint (i.e. atmosphere). This design 

controls vertical and lateral gas migration. 

- Selecting the best generic gas extraction approach must consider 

- two important parameters: 

o The greatest concern is gas buildup and concentration 

- directly under the parking lot and proposed structures. 

Therefore, the greatest areas of concern are in the top 

• feet, not at 2~ feet below the surface. 

- o Lateral gas migration doesn't appear to be a problem if the 

top few feet are allowed to vent without buildup. This is 

- based on the field sampling program previously discussed. 

Therefore, it appears that controlling vertical gas migration 

- close to the surface is the most important concern with our site. As 

- previously explained, both the shallow trench and vertical well design 

will sufficiently remediate this problem. Therefore, the design 

- alternatives will stem from these two generic venting techniques. 

- 24 
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-
 4.2 Additional Concepts 

- When developing remediation alternatives, several other concepts 

can be utilized. This chapter will review a number of concepts that 

- are felt to be useful in a design alternative for the Uniondale site. 

-
-

Impermeable Barrier 

Sloped Liner 

• 

- Sloped Slabs 

... 

• 

-
-

Bentonite 
Liner 

-
• 

Gas Impermeable 
Liner 

-
-
-
-
-

A gas resistant liner 'is placed on a sloping 
angle of gravel to allow gas to migrate 
naturally to a collection area. A single gas 
extraction trench under negative pressure can 
then collect the gases. The installation of a 
liner will generally be economical if the 
required depth is ten feet or less. 

A sloped foundation technique has the same 
theoretical approach as the sloped liner 
method. This technique slopes the slab of 
the structure in lieu of the gas resistant 
liner. The slab slopes to the foundation 
where all of the gases are collected by a 
perferated pipe with negative pressure laid 
in a porous medium. The porous media also 
rests underneath the sloped slab to allow the 
gases to naturally flow to the collection 
area. 

A small trench is excavated to a pre­
determined depth to contain lateral gas 
migration from moving off-site. The liner 
may be a vertical wall or sloped but usually 
is keyed into the soil. To reduce gas 
buildup a venting system may be incorporated 
in the containment area (USEPA, 1985) • 

gas impermeable liner can be placed between 
the porous media and the building slabs to 
line the building slabs. This reduces the 
possibility of gas migration through un­
avoidable cracks in'the slab. In addition, 
it will significantly reduce a possibility of 
"leaking" other gases into the negative 
pressure system. 

25
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 Induced Movement of Gas Through Vacuums 

- Atmospheric 
Pressure 

Methane can be vented to the atmosphere 
the absolute pressure adjacent to the 

when 
gas 

vent is higher than the barometric pressure. 
The maximum pressure differential is expected 

- only to be a fraction of an inch. 

Wind Induced Methane will be drawn from the ground by a 

- Vacuum vacuum 
vacuum 

created in the 
is generated in 

manifold 
the pipe 

pipe. 
from a 

The 
wind 

driven fan at the top of the pipe spinning 
proportionally with wind conditons. 

• Forced Forced ventillation is a more effective means 
Ventillation of controlling the migration and buildup of 

• 
methane gases. A vacuum flow rate is created 
by a blower pulling methane methane from the 
subsurface. Several inches of vacuum can be 
created under this condition. 

• Sensors 

- MSA Sensor A methane gas monitoring sensor package. 
Package consists of sample point locations 
which are continually monitored and analyzed. 

• 
The analyzer 
preset at any 

has an alarm system which is 
level and will activate if the 

alarm levels are attained. This can be 

- designed to 
visual and 

activate a pump system or a 
audible warning device to all 

occupants of the buildings. 

- Indroduction of Atmospheric Air Through Inlet Pipes 

Inlet Pipes Atmospheric air can be introduced in the 

- subsurface 
high gas 

to serve as a "buffer" 
concentrations prior 

by diluting 
to their 

removal from the subsurface. Butterfly 

- valves 
of air 

placed on the pipes 
introduced into the 

allow the 
subsurface 

amount 
to be 

adjusted. This allows the optimum "mix" of 
atmospheric air to be introduced in the - system. 

- 4.3 Alternatives 

- In this chapter the information presented in the past sections 

and chapters will be integrated with engineering judgments to develop 

four remedial alternatives. with the presentation of each -
-
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-

alternative, there will be a brief description and discussion of the 

techniques, advantages and disadvantages, and approximate cost. 

To simplify the discussion, the proposed site has been divided 

into two areas; a non critical area, approximately 1.5 acres (parking -
field)	 and a critical area, approximately 3.5 acres as seen in Figure- 4.1. 

The parking fields are considered non critical for the following• 
reasons: (1) the layout of the proposed development places the parking 

•	 field over lower concentration areas, (2) natural cracking of the 

asphalt give a means of venting of the methane to the atmosphere, (3)- since there are no confined spaces (with the exception of drywells) on 

- the parking field, the possibility of gas build up to the point of a 

potential explosion is remote and (4) their is little exposure to the 

people.-
The critical areas are critical because they are enclosed 

structures occupying people. The possability of gas build up in a -
- confined area and ignited (i.e. by a cigarette or match) is much 

greater. 

-
- 4.3.1 Alternative I "Sloped Slab" 

The first alternative incorporates the generic trench design 

concept. This alternative places perforated collection pipes 

under the concrete slabs in the critical area and under the-
pavement in the noncritical area. Figure 4.2 shows the plan view 

-
- of the piping network and Figure 4.3 illustrates a section view 

for this alternative. 

When collection. trenches are located under the slab of a 

- bu ild i ng , a major concern is that gases will accumulate and 

- 27 
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-

eventually migrate through unavoidable cracks in the slab. This 

may cause an enclosed area to become highly concentrated with -
methane gas. As mentioned earlier, this is extremely critical- because methane has a lo~er explosive limit (LEL) of only 

percent methane in gas. In order to remediate this potentially-
hazardous situation, several tools will be implemented in this 

design including: a blower, continually monitoring sensor -
system, sloped building slabs, Gas Impermeable Barrier, and a- special drainage design. The following pages will review these 

tools and how they can be most effectively implemented in this- alternative. 

The first tool is an explosion proof activated blower -
- ventilation system creating a vacuum in the collection pipes. As 

gas molecules are being extracted from the subsurface, other gas 

molecules must take the place of the extracted molecule.- Therefore, determining the feasability of exhausting the entire 

landfill of the methane gas is important.-
Equation 4.1 determines the timeframe to exhaust the - landfill. 

- Qxt=nxV (Equation 4.1) 

which when rearranged becomes, 

t = n x V (Equation 4.2)- Q 

- Where t = time required to remove the gas 
n = porosity of the landfill 
V :: volume of the landfill 
Q = extraction flowrate of the blowers- In order to determine an extraction flowrate, several 

factors are considered. The methane generation rate was-
determined to be 400 million liters per year (Section 3). This 

-
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-
relates to a methane generation rate of 27 cfm. This is a very -

- small ra te. In considering the engineering aspects of the 

remediation system, we should have: (1) sufficiently sized 

collection pipes (6-8 inches in diameter); (2) enough vacuum-
introduced into the subsurface to discourage "null velocity 

points"; (3) enough extraction flowrate to quickly relieve a -
void area below slabs; and (4) an extraction flowrate capable of 

handling a displacement ratio of lee, if desired. Therefore, for -
- conceptual design purposes, the total extraction rate is 2700 

cfm. 

If we assume that the porosity is 30 percent, the extraction-
flowrate of the blowers is 2,7e0 cfm, and the volume of the - (1) 
landfill is 7.623 E06 cubic feet (Appendix B), equation 4.2 can 

be sol ved.- t = e.3 x 7.63 Ee6 cu. ft. = 847 minutes 
2,7ee cfm- t = 14.1 hours 

- Therefore, under our assumptions, it will take approximately 

fourteen hours to exhaust the landfill. 

The question that rises is: Once the landfill has been -
exhausted of the methane gas, how much time will pass before the- system must be reactivated, starting the exhausting proceedure 

- again? 

As explained in Section 3, there are a number of unknown 

parameters in a landfill to accurately determine the production-
-
-

(1) Air intrusion from the perifery is expected. The 
is accounted for by assuming an average depth of 
realistically gas will only be collected from the 
the groundwater (20-30 feet below the site). 

additional gas 
35 feet when 
region above 
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-
 rate. In addition, the relationship of methane production vs. 

time isn't accurately known (as demonstrated in Section 3). On-
the other hand, it can be assumed that our site will produce less 

methane as time passes, primarily because of the current age of-
the landfill (I5 years old). 

-
- In light of these facts, it is difficult to determine the 

idle time of the exhaust system. However, assuming that the 

worst case scenerio of continuous operation (no idle time) at the 

outset, the monthly operation costs can be calculated. Assuming -
that the system requires three, 1/4 horsepower blowers, the 

required kilowatts hours (KW-hr) per year would be, -
KW-hr/yr =	 3 pump x 0.25 HP/pump x lKW/lHP x 24 hr/day x 365 days/yr -

= 6,570 KW-hr/yr-
Further assuming that lKW-HR costs 17 cents, the annual 

operation costs can be calculated. -
Operation Costs = 6,570 KW-hr/yr x $0.l7/KW-hr -
Operation Costs = $1,120/yr-
Thus, the worst case scenerio has operation costs of 

approximately $100 per month. Indeed, the activated ventilation -
system proves to be more cost effective when compared with wind- induced turbines. However, although the operation costs are low, 

continuous operation will tend to raise maintenance costs.-
The second tool utilized in this design is a continually 

•	 monitoring sensor system. Sensors stratigically located under v 

around, and in the buildings, will continuously monitor gas by-
-


running samples through a methane analyzer (Public Works, 1988). 
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The system can be set up in a number of ways. An example of 

one set-up sceme would be as follows: (1) if the analyzer reaches.. 
a predetermined level, such as 60 percent LEL, the blowers 

..	 activate creating a vacuum in the trench system, (2) the blowers 

continue to extract the gas from the subsurface until the 
.. 

theoretical time to exhaust the landfill (14 hours) has elapsed 

and the methane concentration is below 20 percent LEL in all .. 
sensors, (3) if the concentration is ever as high as 100 percent 

.. LEL, a visual and audible alarm activates notifying the building 

occupants and the fire marshall • 

.. 
The third tool utilized, eliminates gas migration through 

unavoidable cracks in the slabs. A gas impermeable liner will be .. 
placed in the buildings concrete slab. As previously shown in 

.. Figure 4.3, the liner remains continuous from under the building 

to outside the foundation walls, creating an impermeable surface • 

.. The fourth tool implemented in this design is the concept of 

sloping the bottom of the building slabs. The building slab will .. 
be pitched at an ascending 1 percent slope towards the collection 

trenches, from a point equidistant from the trenches. This tool.. 

.. serves two significant purposes: (1) increases the gases ability 

to migrate toward the collection trenches because methane 

naturally travels towards the atmosphere and (2) once a gas 
.. 

molecule enters the porous material, the low point of the slab 

.. serves as a barrier separating the two trenches; the gas molecule 

will be more likely to be influenced by only one collection 

.. trench (this reduces any null velocity points). The sloped slabs 

make this design unique and thus, it's named the "Sloped Slab .. 
.. 34 
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Al terna t i ve.·1 .. 

.. 
As explained earlier, the landfill has and will continue to 

decompose. As this process continues, settlement will occur • 

Although the amount of settlement is unknown, it is assumed that 

the site has settled in the past and that the potential for -
future settlement is a concern. Intuitively, it is expected that- as the ground around the buildings settle, so will the collection 

pipes and gravel beds (the buildings will remain their original-
elevation since they are constructed on piles). If the .. collection pipes·settle, problems may arise. For instance, the 

collection pipes may become sheared, causing a failure in the .. 
..
 

system or cause the system to operate less effectively.
 

To alleviate this problem, the collection trenches should be
 

anchored into the building slab. After settlement occurs, the ..	 collection trenches will be supported in an open void below the 

slab. This in fact will allow the system to operate more 

efficiently since the once porous media (gravel) now has no 

resistance (air). After settlement, the purpose of the sloped.. 
slab becomes less useful. 

.. The final remediation tool addresses the potential methane 

build up in the proposed drainage system. A concern for high 

methane gas concentration in the drywells located in the paved -
areas around the buildings still exist. This is a particular.. 
concern for two reasons: (1) gases may accumulate in pockets 

..	 which reach concentrations above the LEL. The methane may be 

ignited by a cigarette tossed in the drywell and (2) a 

maintenance man may enter the drywell unsuspecting the presence -
of methane and become unconcious due to the methane.. 

-
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TABLE 4.1 

Alternative 1 "Sloped Slab" Benefits/Concerns-
Area Tools Benefi ts Concerns 

- Critical 1. Shallow Trench design - Effective means of eliminating 
vertical gas migration. 

- High concentrations of methane 
gas are collected directly below 
the bui Iding slab. 

- Collection pipes are easily 

- anchored in the bui Id ing slab. 
Therefore, the settlement of 
the landfill won't greatly 
affect this design. 

- 2. Explosion Proof 
Activated Ventilation 

- System can be activated at any 
time or ran continuously. 

- Maintenance may be requi red 
per ied ically. 

System 
- Best method available for - cracks in the bui Id ing slab wi II 

exhausting gases. cause the air in the buildings 
to be fUlled into the subsurface - - Operation costs are minimal. This may cause 
design. 

a leakage in the 

- 14 hours to exhaust all landfill 
gases. 

- 3. Sensor System - Effective means of monitoring 
methane concentrations in 

- Maintenance may be 
per icxJ ically. 

required 

critical zones (i.e. directly 
below building, inside building). 

- - can activate the ventilation 
system. 

4. Sloped Slab Helps gases travel in their Al though the center of the slab 
natural direction. will help, some negative pressure 

- - Low point (center of slab) acts 
influence in the opposite direc­
tion may occur, restricting the' 

as a barrier to the COllection molecules' movement. 
trenches. 

- 5. Gas Impermeable Barrier - safely protects the slab from 
gas migration through unavoidable 

- P~rft::ct seals mUl:it be achieved. 

cracks. 

- Helps reduce any leakage fran 
cracks in the slab. - 6. Rout Drainage 100' - Best means of eliminating fatali ­ - None 

out of LEL area ties or explosions. 

Noncri tical 1. Shallow Trench design - Effective means of eliminating - None - vertical gas migration. 

-
-
-

2. 

3. 

4. 

Explosion Proof 
Activated Ventilation 
System 

Sensor System 

Rout Drainage 100' 
out of LEL area 

-

-

SAME AS ABOVE 

Continually monitors gas con­
centrat ions in par king area. 

Can activate ventilation system 
when high levels occur. 

SAME AS ABOVE 

-

-

-

-

Maintenance may be required 
per iod icaH y 

Cracks in the asphalt may cause 
leakage. 

Maintenance may be required 
periodically. 

None 

-
-
-
- 38 



.. 

.. abundant/oxygen deficient environment • 

In light of these vital concerns, our recommendation is that 
.. 

the drainage be collected in solid basins and routed with 15 inch 

.. Rep pipe 100 feet out of the LEL area (Figure 4.4). This drainage 

plan was also shown in Figure 4.3; the plan view of the Sloped 

.. Slab Alternative • 

.. Noncritical Area 

The noncritical area has the same design concepts as in the 

.. critical area, including: same trench design, activated 

ventilation system, sensors and drainage plan, as previously .. 
shown in Figure 4.3. However, impermeable gas barrier and sloped 

.. slab will not be utilized. This is primarily because the areas 

are considered less critical. In addition, anchoring the 

collection pipes becomes useless since the parking areas will 

.. settle with the subsurface • 

The natural cracks in the asphalt will allow the methane to 

.. escape the subsurface and will actually benefit the area when 

the ventilation system is off • 

.. 
Summary 

.. Table 4.1 summarizes the tools and their associated benefits 

and unavoidable concerns. As can be seen, the greatest concerns 

.. with this design are (1) the system collects all gases near the 

slabs, and (2) the collection trenches will still tend to oppose .. 
one another, possibly causing null velocity points; although a 

.. gas molecule will have a resultant force to one trench, the 

opposing trench will have an affect on the molecule in the 

.. 36 
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..	 opposite direction, and (3) the "leaking" possibility in the 

parking areas exists • 
.. 

Table 4.2 summarizes the costs associated with this design. 

The estimated total cost is approximately $350,000. :~ .. 
4.3.2 Alternative 2 "Air Buffer" 

..	 The second alternative is similar in many respects to the 

Sloped Slab Alternative. Some of the same tools are utilized in .. 
the same manner, such as: an activated explosion proof blower 

system, the sensor system, gas impermeable barrier, the anchoring.. 
of the collection pipes a~d the drainage plan. In general, the 

.. significant changes are the pipe layout and the inclusion of 

ambient air into the space between the ground and the slab 

.. adjusted with butterfly valves. For this reason we have called 

this alternative "air buffer". Figure 4.5 shows the plan view .. 
and Figure 4.6 is a section view of this alternative. 

The discussion in this section will concentrate on the.. 
changed piping layout, the additional tools and their associated 

.. benefits and concerns. For an explanation of the other 

aforementioned tools implemented in this design, see the .. 
.. 

discussion in Alternative 1. 

Alternative 2 differs from the Sloped Slab Aleternative by 

using a different pipelayout and atmospheric inlet vents. The 

.. implementation of these two tools have a preponderance affect on 

the difference of each alternative's respective theory • 
.. 

.. 
As previously mentioned, a concern with the Sloped Slab 

Alternative is that the vacuum established in the collection 

trenches will tend to conflict each other rather than support one .. another. As can be seen in Figure 4.6, the pipe networks 

.. 
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- Alternative 1 

Table 4.2 
- "Sloped Slab" Cost Estima te 

-
,...-

-
-
.. 
-
-
-
-

1­

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Item Unit Quantity 

Crushed Bank Gravel cu. yd. 4,333 

6"13 Perforated L.F. 3,416 
PVC Collection Pipe 

6"13 Perforated PVC L.F. 81313 
Inlet Pipe 

Explosion Proof Ea. 3 
Blower System (1/4 HP) 

Solid Inlet Catch Ea. Ie 
Basin 

15" 13 RCP L.F. 1,61313 

Sensor Package Ea. 1 

Gas Impermeable Barrier; sq. ft. 11313,131313 

Additional Concrete cu. yd. 81313 

Total <w/o Engineering and 

Unit 
Cost 

$ 15 

12 

313 

2,131313 

1,131313 

35 

35,131313 

13.75 

513 

Contingencies) 

Total 
Cost 

$ 65,131313 

41,131313 

24,13130 

6,131313 

113,131313 

56,131313 

35,131313 

75,131313 

413,131313 

$352,131313 

-
-
-
-
-
-
-
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..	 designed not to conflict one another. Separated by a foundation 

wall, the collection trenches pull the gases from under the 

.. 
building slabs towards the trenches. This allows the gases to be 

drawn to a centralized area. Therefore, the negative pressure.. 
pulling the gas molecules below the building slab act in one 

.. direction; to the collection trenches. The collection trenches 

are anchored to the building slabs relieving the possibility of 

.. 
any problems asociated with settlement. 

The second tool in this design are the atmospheric vents •.. 
.. 

As shown in Figure 4.6, atmospheric vents are routed through the 

foundation wall to a perforated pipe under the building slab, 

directly opposite from the collection trenches. These vents 

.. inject atmospheric air into the porous region. This immediately 

drops the concentration of methane • Thus, posing less of a .. 
danger to the occumpant inside. A concern of the atmospheric 

vents is that the air will flush into the porous media and will.. 
be the	 only gas molecules extracted by the blowers. This will .. inaffect "short circuit" the system • It solves the immediate 

problem of too high of a concentration of methane at the slab but .. 
.. 

ignores the long-term problem of methane generation below the 

gravel layer • 

.. 
This problem can be balanced by implementing butterfly 

valves on the atmospheric vents • The butterfly valve will be 

adjusted to allow air into the critical zone while not .. 
substantially affecting the negative pressure in the subsurface. 

Shallow probes can be installed in the subsurface for monitoring.. 
gas pressure and vacuum (Sherman, 1987) • Therefore, the probes 

.. 
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-
will show how the adjustments on the butterfly valves affect the- gas pressure and vacuum in the subsurface. The butterfly valves 

can be protected from tampering by a locked metal box.-
-

One 

"building 

- because 

will note that the collection trenches outside of the .. 
" 

footprints" do not have atmospheric vents. Thi sis 

the area is naturally vented from the surrounding 

properties. The gas flow from offsite to the collection trenches 

is useful because it discourages any gas migration that might-
occur to the wetlands and residential area. 

It should be noted that the explosion proof activated -
-

ventilation system in this alternative will require much more- than 14 hours to exhaust the landfill. This is simply explained 

by the additional gas (atmospheric air) which is introduced to 

the subsurface. The time frame to exhaust the landfill in this 

alternative changes with the flow through the atmopsheric vents -
(displacement ratio).-
Noncritical Area 

The noncritical area has the same design concepts as the -
critical area with a few exceptions. The Gas Impermeable Liner- is not needed in the noncritical area. The natural cracking of 

the asphalt may cause leakage in the system but this is-
desirable. Other than the Gas Impermeable Liner and atmospheric 

vents, the noncriticl area mirrors the critical area. -
Summary-

- Table 4.3 summarizes the tools and their associated benefits 

and unavoidable concerns. The biggest concern with this desig~ 

is that the system can be short circuited by the introduction of-
- 44
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TABLE 4.3 

-	 Al temative 2 "Air Buffer" Benefi ts/Concems 

Area Tools Benefits Concerns 

- Cdtical 1. Shallow Trench Design - Effective means of eliminating 
vertical gas migration 

- High concentrations of methane 
gas are collected directly below 
the building slab. 

- Collection pipes are easily 
anchored into the building slab. 

- Therefore, the settlement of the 
landfill won't greatly affect 
this design. 

2. Explosion Proof - System can be activated at any - Maintenance may be required 

- Activated Ventilation 
System 

time or run continuously. per iod ically. 

- Best method available for - Cracks in the build ing slab will 
exhausting gases. cause the air in the buildings 

to be p.Jlled into the subsurface 

- - Operation costs are minimal. This may cause 
design. 

a leaking in the 

- Time to exhaust all landf ill 
gases is greater than 14 hours. 
Exact time varies proportionally 

- with the amount of air entering 
the atmospheric vents. 

3. SensC'r System - Effective means of monitoring - Maintenance may be required 
methane concentrations in per iod ically. 
critical zones (i.e. directly - below building, inside building) • 

- Can activate the ventilation 
system. 

- 4. Atmospheric Vents - Lowers the methane concentration - Potential for leakage exists. 
below the slab resulting in a 
safer environment for the build­ - Extraction time for the entire 
ing occupants. landfill is >14 hours (will vary 

with flowrate through the vents I. 

- - Can be adjusted to allow atmos­
Ftler ic ai r to en ter the system - Maintenance may be required. 
at the desired extraction con­
dition. - Increases maintenance costs. 

- - Vents 
down) 

can be adjusted (turned 
with time. 

5. Gas Impermeable Barrier - Safely protects the slab from - Perfect seals must be achieved. 
gas migration through unavoidable 

- cracks. 

- Helps reduce any leakage frcrn 
cracks in the slab. 

- 6. Route Drainage lee' 
out of LEL area 

- Best means of eliminating fatali ­
ties or explosions. 

- None 

Noncritical 1. Shallow Trench Design - Effective means of eliminating - None 
vertical gas migration. 

2.	 Explosion Proof SAME AS ABOVE - Maintenance may be required 
Activated Ventilation per iod icall y -	 System 

- - Cracks in the asphalt may cause 
leakage. 

-
-

3. Sensor System 

4. Route Drainage lee' 
out of LEL area 

-

-

Continually monitors gas con­
centrations in parking area 

Can activate ventilation system 
when high levels occur. 

SAME AS ABOVE 

-

-

Maintenance may be 
periodically. 

None 

required 

-
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-
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-


atmospheric air. Therefore, an active and efficient maintenance 

program to check the system and adjust the butterfly valves will 

be necessary. 

" 
Table 4.4 summarizes the costs associated with this design. 

The estimated total cost is approximately $3le,eee. 

4.3.3 Alternative 3 "Sloped Liner" 

The third alternative presented will use two different 

designs for the critical and noncritical areas. In this design, a 

much greater slope is placed on aliner to allow for effective gas 

migration. Hence, this alternative is called "Sloped Liner". 

Some of the tools presented in the sloped slab alternative, will 

be utilized in the same context, including: explosion proof 

activated ventilation system and sensors in both the critical and 

noncritical areas; and the drainage plan in the noncritical area. 

Critical Area 

The third alternative design incorporates a constant slope 

liner over six inches of coarse material to a collection point 

where gases are drawn to the atmosphere and released. Figure 4.7 

is a plan view of the piping layout. Figure 4.8 is a section 

view of the critical and noncritical area as shown in Figure 4.7. 

An impervious liner is sloped on a half inch per foot slope to 

collection points approximately 150 feet apart on center. At the 

lowest point, the liner is approximately Ie feet below the 

building slab. Therefore, this alternative is called the "Sloped 

Liner Alternative." 
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Alternative 2 
Table 4.4 

- "Air Buffer" Cost Estimate 

- Item Unit Quantity 
Unit 
Cost 

Total 
Cost 

-
-
-
-
-
-

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Crushed Bank Gravel 

6"0 Perforated 
PVC Collection Pipe 

6"0 Perforated PVC 
Inlet Pipe 

2"0 Solid Atmospheric 
Vent with Butterfly 
Valve 

18"0 Solid Header 
Pipe 

Explosion Proof 
Blower System {1/4 HP} 

Solid Inlet Catch 
Basin 

cu. yd. 

L.F. 

L.F. 

Ea. 

L.F. 

Ea. 

Ea. 

4,333 

3,000 

500 

11 

400 

3 

10 

$ 15 

12 

12 

1,000 

30 

2,000 

1,000 

$ 65,000 

36,000 

6,000 

11,000 

12,000 

6,000 

10,000 

- 8. 15" 0 RCP L.F. 1,600 35 56,000 

- 9. 

10. 

Sensor Package 

Gas Impermeable Liner 

Ea. 

sq. ft. 

1 

100,000 

35,000 

0.75 

35,000 

75,000 

- Total (w/o Engineering and Contingencies) $312,000 

-
-
-
-
-
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-
There are some concerns with this design in this project:- (1) liners must be able to remain monolithic; no tears can occur 

allowing gas to enter an unvented cell, (2) when the liner must-
be punctured (for the structure's foundation piles), a perfect 

seal must be performed, (3) a new drainage design must be in­-

-
corporated to release any accumulated water on top of the liner, - and ( 4 ) the liner must have the ability to resist settlement 

from the additional weight on top of the liner combined with the 

settlement of the landfill. 

In light of the aforementioned concerns, a geocomposite-
liner is the only feasible solution. One geocomposite liner, 

CLAYMAX, sandwiches sodium bentonite (montmorillonige) between -
- two durable woven polyproplyene fabrics. The sodium bentonite is 

a high swelling clay, which when hydrated by water, typically can 

swell 15 times its dry volume and have an equivalent permeability-
of 30 feet of compacted clay. The bentonite allows the liner to 

have a self-healing ability if riped or punctured. It should be -
-
- noted that this liner exceeds the EPA regulations for waste 

containment (James Clem Corporation, 1988). 

In the areas where the Claymax must be penetrated by the 

foundation pile, an impermeable seal must be constructed. The 

proposed foundation design at the Uniondale Shopping Center -
enables the Claymax to be nailed to the foundation piles and a- thick layer of pure bentonite surrounding the pile placed below 

the liner. When moistened, the Claymax liner and pure bentonite-
will swell and become a monolithic barrier. 

The Claymax material actually benefits in a moist-
environment. This will allow drainage collection pipes laid in -


-
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-
gravel beds in the valleys of the lining system (as shown in-
Figure 4.8). The runoff can then be collected with the perferated 

PVC pipe and routed to a manifold collection pipe, which will -
direc~ flow to the southern portion of the site for recharge.- As mentioned earlier, the geocomposite liner is placed over 

a porus layer of gravel. This allows the gas to travel along the-
path of least resistance to the collection area, and the 

ventilation system will exhaust the gases. As explained in the -
Sloped Slab Alternative, the landfill will take approximately 14- hours to exhaust under the assumptions stated in Alternative 1. 

One of the concerns of placing a liner over the landfill is-
that the landfill may settle causing dips in the liner. Since 

runoff will be guided on the liner system, the flexibility or -
- stretchability of the liner material is important. The Claymax 

material holds a property of 15 - 18 percent stretch until 

failure. This is equal or better quality than conventional-
liners. However, because of the possibility of large amounts of 

settlement, the 15-18 percent stretchability of this liner may be -

-
in question. If the liner were to fail, methane would enter an - unvented cell and have access to migrate through natural cracks 

in the slab. Even if the liner doesn't fail, the bentonite seal 

around the footings will crack and provide access for the gas. 

In general, the problems associated with the landfill's potential -
to settle, raise serious questions for this alternative. - Noncritical Area 

- Fanning, Phillips and Molnar believe that there is a simple 

solution to the methane danger in the noncritical area. The 

-
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-
- remediation sceme consists of the typical trench design 

previously discussed in Alternative 1. Figure 4.7 includes the 

plan view of the noncritical area in which the methane gas is-
extracted from collection trenches by the same procedure as in 

the critical area; an explosion proof activated ventilation -
- system. Figure 4.8 shows that the gases are able to reach the 

colI ect i on trench wi th the help of two pa rameter s : (1) the 

vacuum in the subsurface created by ventilation system and (2) a-
six inch layer of porous gravel below the parking lot. As 

explained earlier, leakage may occur due to natural cracking of -
- the asphalt. However, leakage into the atmosphere is to be 

encouraged since it relieves the methane buildup. 

Summary -
- Table 4.6 summarizes the tools and their associated benefits 

and concerns as implemented in this design. The biggest concerns 

with this design include: (1) Since the gases are collected-
below the liner, it is imperative that no cracks or failures in 

the liner occur (the liner may crack when it becomes aged and/or -
- the bentonite dries out; and (2) If gas enters the unvented cell,
 

the system fails. The corresponding buildup in a confined space
 

may occur (migration of gas through natural cracks in the slabs).
-
Table 4.7 summarizes the costs associated with this design. 

The estimated cost is approximately $350,000. -
4.3.4 Alternative 4 "Vertical Well"-

-
The fourth and final alternative presented is considerably - different from the first three alternatives. Alternatives 

through 3 branch from a generic trench design concept; this 

52-
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TABLE 4.6 

AI ternative 3 "Sloped Liner" Benefits/Concerns-
Area Tools Benefits COncerns 

-
-

Cr itical 1. Shallow Trench design 

2. EXplosion Proof 
Activated Ventilation 
System 

- Effective means of eliminating 
vertical gas migration. 

- System can be activata:l at any 
time or run continuously. 

- Best method available for 
exhausting gases. 

- Operation costs are minimal. 

-

-

High concentrations of methane 
are directed to collection 
trenches. In some cases, these 
collect ion trenches are locata:l 
directly below the building slabs. 

Maintenance may be required 
periodically. 

-
-

3. Sensor System 

- 14 hours to exhaust all landfill 
gases 

- Effective means of monitoring 
methane concentrations in 
critical zones (i.e. directly 
below building, inside building) • 

- can activate the ventilation 
system. 

- Maintenance may be required 
per iodica11y. 

-
-

4. Sloped Liner Helps gases travel in their 
natural direction. 

- Low point acts as a barr ier to 
to the collection trenches. In 
this respect, the sloped liner 
is more effective than the sloped 
slab. 

-

Natural cracking in the geo­
canposi te 1 iner may allow 
gases to enter the unvented 
cell above the liner. 

Gas migration may enter through 
the unique seal around the 
fOUndation piles. 

-
-
-

Noncr i tical 

5. Route Drainage 199' 
out of LEL area 

1. Shallow Trench design 

- A zone of clean natural material 
is located from g-lg ft. below 
the buildings. 

- Reduces "short circuiting" from 
cracks in the slab. 

- Best means of eleminating fatali­
ties or explosions in drainage 
rings. 

- Effective means of eliminating 
vertical gas migration. 

-

-

-

-

As the landfi 11 decanposes ard 
settles, the liner may fail. If 
the liner doesn't fail, pockets 
of gas may accumulate. 

Bentonite seals will be 
destroyed as settlement occurs. 

None 

None 

-
2. Explosion Proof 

Activated Ventilation 
System 

SAME AS ABOVE -

-

Maintenance may be required 
period ica11 y 

Cracks in the asphal t may cause 
"short circuiting". 

-
3. Sensor System - Continually monitors gas con­

centrations in parking area 

- Can activate ventilation system 
when high levels occur. 

- Maintenance may be 
per iod icall y. 

required 

-
4. Route Drainage 199' 

out of LEL area 
SAME AS ABOVE - None 

-
-
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-
- Alternative 3 

Table 
- " Sloped 

4.7 
Liner" Cost Estimate 

-
-
-
• 

• 

• 

• 

• 

• 

l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Item 

Crushed Bank Gravel 

6"0 Perforated PVC 
Gas Collecton Pipe 

18"0 Solid Header Pipe 

1/4 Hp Explosion 
Proof Blower 

6"0 Perforataed PVC 
Drainage Collection 
Pipe 

Sol id Inlet Basin 

8"0 Solid RCP Pipe 

15"0 Solid RCP Pipe 

Geocomposite Liner 

Sensor System 

unit 

cu. yd. 

L.F. 

L.F. 

Ea. 

L.F. 

Ea. 

L.F. 

L.F. 

Sq. Ft. 

Ea. 

Quantity 

4,533 

2,920 

150 

3 

920 

4 

400 

800 

152,000 

1 

unit 
Cost 

$ 15 

12 

30 

2,000 

12 

1,000 

20 

35 

1 

35,000 

Total 
Cost 

$ 68,000 

35,000 

4,500 

6,000 

11,000 

4,000 

8,000 

28,000 

152,000 

35,000 

- Total (w/o Engineering and Contingencies) $352,000 

-
-
-
-
-
-
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-
 alternative is derived from the vertical well design concept. 

Thus, it will be called the "Vertical Well" alternative"- Once again there will be some tools implemented in this 

- .. 
design which are duplicated from others. Therefore, the reader 

is refered to the Sloped Slab Alternative (Alternative 1) to 

review the following tools: the gas impermeable barrier in the -
building slab; continually monitoring sensors, stratigically- located; and the drainage plan. 

The following discussion will concentrate on the unique-
characteristics of this design. First, the critical area will be 

discussed followed by the toned down non-critical area. The plan -

-
- view and corresponding section view are shown in Figures 4.9 and 

4.10 respectively. 

As shown in Figure 4.9, vertical wells are scattered 

throughout the critical and non-critical areas. Well spacings on 

the order of 100 feet are commonly used, however the appropiate -

-
spacing will vary with landfill characteristics (USEPA, 1985).- Dividing by a factor of safety of 1.33 yields a conservative 

radius of influence of 75 feet. Overlapping the radii of 

influence of two wells results in the well spacing within 125 

feet of each other, yielding a factor of safety greater than 5.0.-
As can be seen in Figure 4.10, the vertical well is located- approximately 5 feet below grade. Each well is 6 inch diameter 

PVC slotted pipe and is placed in a 2 foot diameter gravel bed.- The vertical well terminates approximately 20 feet below grade 

(near the water table).-
Since directly below the building slabs have been referred-
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.. 
to as the most critical area, atmospheric inlet pipes have beeD.. 

.. 
placed in the subsurface, to serve as a buffer; similar to the 

design concept in Alternative 2. The inlet pipes bisect the 

resulting overlapping area of two adjacent radii of influenceo 

This helps clearly divide the overlapping area so that the gases -

.. 
- will travel in one direction depending on its location. Thi sis 

a more desirable condition than having the overlapping areas 

consist of a neutral zone • The wells along the perifery do not 

.. 
require inlet pipes because the atmospheric air beyond the 

property boundary serves as an inlet pipe • 

Once again, the settlement characteristics of the landfill .. 
.. 

will have some affect on this design. As in the other 

alternatives, the manifold pipes and all lateral pipes will 

require anchoring to the building slab. FP&M has illustrated the 

.. conceptual design by placing the collection well in a two foot 

diameter bed of gravel. The gravel serves as a porous media .. 
around the pipe, but more importantly, helps the well withstand 

the potential adverse affects of settlement.-
When settlement of the landfill occurs, the primary movement 

of the subsurface will be in the vertical direction. The well-
will be supported in its original position as the neighboring .. gravel and surrounding subsurface drops in elevation. If the 

landfill drops far enough (a few feet> part of the slotted Dioe.. 
.. 

will be exposed in the void area below the slab. As in the case 

with the trench designs, this scenerio would benefit the design • 

In some instances, lateral settlement may occur in conjunction .. with vertical settlement. With this scenerio, the gravel 

.. surrounding the pipe would shift and fill the void • A rapid 
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-
- lateral shift may have adverse affects on the well; shearing of 

the well could conceivably occur. Although FP&M feel this is not 

likely, it still should be considered as a concern.-
The activated ventilation system in this alternative is 

similar to the system in Alternative 2, the Air Buffer -
Alternative. Due to the influence of additional air entering the- system, the exhausting of the landfill will be greater than 14 

hours. Exact time will depend on the amount of air entering-
through the adjustable butterfly valve on the inlet pipe (refer 

to Figure 4.Hl). -
Non Critical Area -

- The non-critical area is similar to the critical area with a 

few changes. The gas impermeable barrier will be omitted from 

the non-critical area. The sensor system will be included in the- non-critical area, but in a limited context when compared to the 

critical area. The exact location of the sensors will be-
determined in the design stage. 

Finally, the use of inlet pipes will not be included in this -
area. This is done for two reasons: 1) as explained in the- beginning of Section 4.3, this area is not considered critical. 

Therefore, the buffer of the atmospheric air is not needed, and-
2) in the absence of inlet vents, the gases from the perifery and 

under the building slabs will migrate towards the non-critical -
area. This will help flush out the more dangerous, critical- area. 

-
-
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Summary- Table 4.8 summarizes the tools and their associated benefits 

and concerns. The biggest concerns with this design include:-
(1) the introduction of atmospheric air into the su~surface. As 

mentioned earlier, this increases the time to vent the methane in -
the fill itself. However, the time is less of a concern in this -

-
alternative when compared to the other alternatives, since the 

wells are placed right in the generation zone. This may be the 

most effective alternative for removing methane in the fill zone. 

The vertical wells are extracting the gases at a farther distance -
(and the media has more resistance) than the other alternatives. - Table 4.9 summarizes the costs associated with this design. The 

estimated total cost is approximately $300,000.-
4.3.5 Reviewing The Four Alternatives 

• 
The previous chaper reviews four different remedial 

alternatives for the Uniondale site. Table 4.10 lists the four-
alternatives and describes their method of remediation for the 

critical and non critical areas. As explained earlier, the non -

-
- critical area is beneath the paving and poses no threat to the 

public. The following section will compare the four alternatives 

with the following parameters: regulatory approval, effective­

ness, methane buildup potential, and finally, capital and yearly 

operation and maintenance costs. This will lead to the selection -
of the best suited conceptual design for the proposed Uniondale- shopping center site. 

-

-

-
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TABLE 4.8 

A1 ternat ive 4 "Vert ica1 Well" Benef its/Concerns-
Area Tools Benefits Concerns 

- Critical 1. Vertical wells - As the exhausting procedures 
begin, the area below the slabs 

- Leakage may result from the 
introduction of atmospheric air. 

will be the first gas exhausted. 
- With the occurance of settle­

- Gases are collected close to ment, the vertical wells may 

- their original source; the gases 
at greater depths will not have 

be affected. 

to travel to the trenches below 
slabs--as in other designs. 

- - Affecti vel y control s lateral and 
vertical gas migration. This 
reduces the possibility of off­
site migration. 

- 2. Explosion Proof 
Activated ventilation 

- System can be activated at any 
time or ran continuously. 

- Maintenance may be required 
per iodically. 

System 
- Best method avai lab1e for - <-'racks in the building slab will 

exhausting gases. cause the air in the buildings 
to be FUlled into the subsurface - - Operation costs are minimal. This may cause a leakage in the 
design. 

- Time to exhaust all 1arxlfill 
gases is greater than 14 hours. 
Exact time var ies proportionally 

- with the amount of air entering 
the atmospheric vents. 

3. sensor System - Effective means of monitoring - Maintenance may be required 

- methane concentrations in 
critical zones (i.e. directly 

per iod icall y. 

below building, inside building). 

- can activate the ventilation 
system. 

- 4. Atmospheric Vents - Lowers the methane concentration - Potential leakage exists. 
below the slab reSUlting in a 
safer environment for the build­ - Extraction time for the entire 
ing occupants. larxlfill is >14 hours (will vary 

- - Can be adjusted to allow atmos­
with flowrate through the vents). 

pIler ic air to enter the system 
at the desired extraction con­

- Maintenance may be required. 

dition. - Increases maintenance costs. 

- - Vents can be adjusted (turned 
down) with time. 

5. Gas Impermeable Barrier - Safely protects the slab from - Perfect seals must be achieved. 
gas migration through uanavoidable 

- cracks. 

- Helps reduce any "short circuit­
ing" fran cracks in the slab. 

-
6. Rout Drainage lee' 

out of LEL area 
- Best means of eleminating fatali­

ties or explosions. 
- None 

Noncri tical 1. Shallow Trench Design - Effective means of eliminating - None 
vertical gas migration. 

- 2. EXplosion Proof 
Activated Ventilation 
System 

SAME AS ABOVE - Maintenance may be required 
periodically. 

- Cracks in the asphal t may cause 
"short circuiting". 

- 3. sensor System - Continually monitors gas con­ - Maintenance may be required 
centrations in parking area. period icall y. 

- Can activate ventilation systan 

- when high levIes occur. 

4. Rout Drainage lee' SAME AS ABOVE - None 
out of LEL area 

-
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Table 4.9- Alternative 4 - "Vertical Well" Cost Estimate 

- Unit Total 

- Item Unit Quantity Cost Cost 

I. Crushed Bank Gravel cu. yd. 2,067 $ 15 $ 31,000 

- 2. 6"0 PVC Screened Well L.F. 400 15 6,000 

3. 18"0 Solid Header Pipe L.F. 1,000 30 30,000 

- 4. 6"0 Solid Laterals L.F. 1,200 12 14,400 
from the header pipe 

- 5. 6" Perforated Inlet L.F. 2,000 12 24,000 
Pipe 

- 6. 6" Solid Inlet Pipe L.F. 333 12 4,000 

7. Butterfly Valves Ea. 11 600 6,600 

- 8. 1/4 Hp Explosion Ea. 4 2,000 8,000 
Proof Blower 

- 9. Solid Inlet Catch Ea. 10 1,000 10,000 
Basin 

10.- II. 

15"0 RCP 

Gas Impermeable Liner 

L.F. 

Sq. ft. 

1,600 

100,000 

35 

0.75 

56,000 

75,000 

- 12. Sensor System Ea. 1 35,000 35,000 

- Total (w/o Eng i neer i ng and Contingencies) $300,000 

-
-
-
-
-
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TABLE 4.19 
REVIEW OF THE ALTERNATIVES 

Alternative Tools Implemented Grea test Benef it Greatest Unavoidable Concerns Estimated Cost 

1. Sloped - Shallow Trench Design - Approximately 14 hours - Collection trenches will $352,S98 
Slab -

-

Activated Ventilation 
System 
Sensor System 

to exhaust the entire 
landfill 

- Sloped slabs assist 

tend to oppose each other 
- High concentrations of 

methane are collected below 
- Sloped Slab natural gas migration the slabs 
-
-

Gas Impermeable Barrier 
Route Drainage 199' 
out of LEL area 

- Gas Impermeable Barrier 
reduces leakage through 
the slab 

- Leakage possability exists 
in parking areas 

2. Buffer - Shallow Trench Design - Air buffer allows low - Gases are collected direct­ $312, see 

CI'\.., 

-

-
-

Activated Ventilation 
System 
Sensor System 
Atmospheric Vents with 
Butterfly Valves 

concentrations of 
methane to be collected 
below the slab 

- Gas Impermeable Barrier 
reduces leakage through 

ly below the slabs 
- Leakage possibility exists 

in parking areas 

-
-

Gas Impermeable Barrier 
Route Drainage 199' out 
of LEL area 

the slab 

3. Sloped 
Liner 

-
-

-

Shallow Trench Design 
Activated Ventilation 
System 
Sensor System 

- Gases travel in their 
natural direction 

- Methane gases have a 
9-19 foot buffer of 

- Collection trenches may 
be located below building 
slabs 

- Natural cracking, poor 

$352,9ee 

- Sloped Geocomposite 
Liner 

clean soil seals and failure will 
cause methane to enter an 

- Route Drainage 199' 
of LEL area 

out unvented cell 

4. Vertical 
Well 

-
-

Vertical Wells 
Activated Ventilation 

- Air Buffer occurs below 
the building slabs 

- Short circuit possibility 
exists 

$399,999 

System - Gases at lower depths 
- Sensor System collected near their 
- Atmospheric Vents with 

Butterfly Valves 
source 

- Gas Impermeable Barrier 
- Rout Drainage 199' out 

of LEL area 



-
 effectiveness, methane buildup potential, and finally, capital 

and yearly operation and maintenance costs. This will lead to-
-

-

-

-
-
-
-
-

-

-

-

-

-

-

-

-

-


the selection of the best suited conceptual design for the 

proposed Uniondale shopping center site. 
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.. 
SECTION 5 COMPARISON OF THE ALTERNATIVES 

.. 
The following sections will compare the four alternatives with 

.. the following parameters: regulatory approval, effectiveness, methane 

build up potential, and finally, capital and yearly operation and 

.. maintenance costs • 

5.1 Comparison of the Alternatives 

.. In order to compare the four alternatives with one another, the 

.. subsequent pages will discuss these alternatives and how they may be 

affected by the aforementioned parameters. The objective of this 

.. chapter is to decisively remove the alternatives which aren't best 

suited for this site • 

.. 5.5 Regulatory Approval 

.. In general, both trench and vertical well designs are acceptable 

means for extracting the landfill gas. The regulatory agencies are 

.. primarily concerned with a design which will safely exhaust the 

methane problem, so the occupants of the buildings will not be in any 

.. danger • 

.. It is FP&M's subjective opinion that the regulatory agencies 

response to the four alternatives will be the following: 

.. 

.. 
Sloped 
Slab 

.. Air 
Buffer 

.. 

.. 

.. 

A safe and effective design in both the pre and post 
settlement stage. However, high methane concentrations 
are drawn from the entire landfill to the collection 
trenches directly below the building slabs. This may 
be a deterring factor for this alternative. 

Another safe and effective design in both the pre and 
post settlement stage. Once again, high concentrations 
of methane are drawn from the lower depths of the 
landfill to the critical zone directly below the 
building slabs. However, in this design, atomospheric 
air is introduced in this region to serve as a buffer 
protection by decreasing the methane concentrations. 
In addition, the collection pipes work together by 
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-
 drawing gases to a centralized collection area in this 

design. 

Sloped This is a safe and effective design in the pre- Liner settlement stage, but there are serious dangers 
associated with the post stage. Settlement may cause 
tthe liner or bentonite seals around the piles to fail 
allowing gas to enter the unvented cell below the -
building. Since there is no liner protecting the 
building slabs, gas will have access to the natural - cracks. This may cause buildup in confined spaces 
resulting in an explosion. It is anticipated that this 
design will be unacceptable due to potential settlement 
conditions.-

-
Vertical This design has one favorable advantage over the other 
Well three; it collects the gases at or close to their 

source, rather than below the building slabs. This 
design also introduces atmospheric air into the system. 
Indeed, the atmospheric air serves an invaluable 
service. When the system activates, clean air is- flushed through the gravel area, directly below the 
building slabs by means of the well's natural drawdown 
capabilities. This provides true "cushion" of methane 
free gas directly below the slab. -
There is one drawback of this alternative. If large 
amounts of settlement occur, there is a potential for- damage to the wells. The amount of settlement which 
can be expected is difficult to determine because (1) 
the amount of settlement which has already occured is- not known, (2) the types of materials in the landfill 
is not known, and (3) the life of the landfill is 

- unknown. However, it is felt that this alternative 
will effectively operate with small amounts of 
settlement. 

- Therefore, FP&M feel that the regulatory agencies will interpret 

the pros and cons of the Air Buffer and Vertical Well Alternatives in - order to choose which is best suited for the Uniondale site. 

5.3 Effectiveness- The second parameter to be discussed is each system's effective­

_ ness to reduce the possibility of gas migration into the building. Gas 

infiltration would occur through natural cracks and joints in the 

- building slabs. 

-
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 The Sloped Liner alternative is the least effective design -of the 

_ four alternatives. As mentioned earlier, settlement will give the 

methane gas access to the unvented cell below the building slab. In 

- this design, the building slab is not sealed with a gas impermeable 

barrier. This provides a possibility of gas infiltration into the-building. 

The other three alternatives have a gas impermeable barrier,-

-

sealing the building slabs. This eliminates the potential hazard thus 

- protects the building occupants. Theref ore, the Sloped Sl ab, Ai r 

Buffer and Vertical Well Alternative are equally effective. 

5.4 Methane Buildup Potential (MBP) 

The third parameter relates to the degree of methane-

-

concentration below the building slab, during the system's normal 

- operations. This parameter helps identify which alternative may be at 

a higher risk. - The Sloped Slab Alternative has a high degree of MBP. Thi s was 

implied earlier when it was explained that all landfill gases in their 

pure form, are drawn from the subsurface to collection pipes below the 

- slab. 

-
The Air Buffer Alternative has a moderate degree of MBP. As in-the Sloped Slab Alternative, all landfill gases are directed to the 

collection trenches below the building slab. However, the methane 

concentration is displaced because it will be mixed by means of 

- negative pressure, with atmospheric air supplied by the inlet pipes. 

The Sloped Liner and Vertical Well Alternatives both have low -
degrees of MBP. The sloped liner collects the gases near the building 

slab, but the majority of the gases travel below a 0-10 foot clean- fill barrier. The vertical well has a low degree since it collects 
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gases near their source (5-20 feet). In addition, the first few feet 

- below the slab are flushed with clean air when the system activates. 

- 5.5 Costs 

In the explanation of each alternative, capital costs estimates 

_ were presented. These estimates ranged from approximately $300,000 to 

$350,000 for all four alternatives. Since the focus of this report 

•	 was of conceptual design only, these costs will vary in the final 

design by 20%. Therefore, the costs of each alternative are-relatively the same. In other words, the capital costs should not 

have an influence on the selection of the best suited alternative.-
-

Maintenance costs are slightly more differentiable. The Sloped 

- Slab Alternative and should have the lowest operation and maintenance 

costs. This is due to the alternative's (1) ability to withstand any 

affects of settling (no maintenance costs) and (2) lack of atmospheric 

-inlet pipes (no additional blower operation cost and no maintenance 

required to check/adjust the atmospheric vents). 

_ The Air Buffer and Vertical Well Alternatives will require 

-
additional operation and maintenance costs (O&M). Both alternatives -will utilize the blowers more than the Sloped Slab Alternative because 

of the introduction of atmospheric air into the system. This will 

increase O&M costs. The adjustments and periodical inspections of the 

_ butterfly valves will also increase maintenance costs. The Vertical 

Well Alternative may also require repair costs associated with -settling. 

The sloped liner will have low O&M costs but may require- extensive repair costs due to settling. 

The report discussess the low costs associated with the operation-
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will be very small. FP&M believe that the maintenance costs will also 

of this system. It is expected that any additional operation costs 

significant and should be considered where appilcable. 

maintenance are not a significant determinant in the final section. 

be de minimus in comparison to the capital costs and other more 

repair costs, incurred from large settlement, can be 

Therefore, it is felt that operation andimportant parameters. 

However, 

-
-
-
-
-
-
-
-
-
-
-
-
- 69
 



-

-
 SECTION 6 CONCLUSIONS AND RECOMMENDATIONS
 

-
6.1 Conclusions 

- The following pages have explored many parameters in an attempt 't 

to identify the best suited alternative for relieving methane buildup 

at the Uniondale site. Some of the more important parameters which-
surfaced included: the possibilities of settlement and how each 

- alternative would be affected; each alternatives ability to 

effectively reduce the potential of gas migration into the building;- the concentration and location of the gas when it is collected; and 

- the presence of null velocity points. Furthermore, it was suggested 

that the capital and operation and maintenance costs should not have a 

- large influence in the decision making process. This was primarily 

because of each alternative's costs were within a tolerance range for - conceptual designs. 

Fanning, Phillips and Molnar have come to the following- conclusions regarding each alternative. 

Sloped Sl ab:	 This alternative is acceptable in every parameter - discussed, except methane buildup potential and 
regulatory acceptance. The collection of high 
gases directly below the building slab and the 
existence of conflicting velocity points does not -

- utilize the best engineering design. This 
alternative is not recommended. 

Air Buffer:	 Capturing the faults of the sloped slab 
alternative, the Air Buffer Design was created. 
The concentrations of methane are reduced, by 

-
- introducing atmospheric air, below the building 

slab. In addition, the system draws gases to a 
central area, affectively having the collection 
pipes work together rather than conflict. This 
alternative is recommended. 

Sloped Liner:	 This alternative had worthy design factors- associated with it. However, the settlement 
potential which exists, is critical with this 
alternative. There are a number of ways in which-
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the seals or liner may fail causing methane gas to• 
enter the unvented cell and have access to the 
unlined slabs. The potential problems are too 
great with this design.• 

vertical Wells: The Vertical Well design has a different 
theoretical approach of collecting gas; remove the 

•	 gas below the slab first and then remove the 
additional gas near the source at greater depths. 
The additional tool, atmospheric vents, reduces 
null points and causes almost instantaneous• flushing of the gravel layer below the slabs 
(creating its own buffer) • The Vertical Wells 
also reduce gas migration offsite. It seems that•	 this alternative could also be recommended 0 

However, Fanning, Phillips and Molnar feel that 
since the possibilities of settlement are unknown.

•	 Large settlement could damage the wells and 
therefore, this alternative is our second choice. 

.. 6.2 Recommendations 

Fanning, Phillips and Molnar recommends that the Air Buffer 

• Alternative be implemented at the Uniondale site to provide safe and 

secure environment for the shopping center. It is felt that this 

• 
design, properly put into effect, will address and relieve the dangers 

.. of methane gas buildup and migration • 

It is also recommended that three maintenance programs be 

.. incorporated following the completion of the shopping center. Fir st, 

a biannual program to inspect and/or adjust (1) the butterfly valves 

supplying atmospheric air and (2) the methane analyzers which monitor 

.. the methane in critical and noncritical areas • This program should be 

performed by qualified	 and knowledgable technicians. Secondly, a 

.. consistent program	 to repair and maintain the shopping centers pave~ 

areas is critical • Finally, a 5 year inspection program should be .. 
initiated to inspect the settlement below the buildings. This 

.. program will not only insure that the venting process is not in 

danger, but will also determine other hazards such as excessive loads .. on weakly supported platforms • 
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It is strongly believed that the recommended design with the help 

- of the maintenance programs, will provide an innocuous and secure 

-
-

environment 

markets. 

for the daily shoppers as well as the employees of the 

-
-
-
-
-
-
-
-
-
-
-
-

-

-
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APPENDIX A
 

METHANE SAMPLING FIELD REPORTS
 

-
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FIELD REPORT
 

UNIONDALE SHOPPING CENTER REALCO-
~ 

OBJECTIVE: To follow up previous OVA survey ~one by Martin Klein- of Fanning, Phillips and Molnar, using the Gascope 
Combustible Gas Indicator to determine the extent of 
high methane content in the soil.-

DATE: July 11, 1988 

- WEATHER 0 0 

CONDITIONS: Hot, Humid, Hazy 90 - 95 F 

PRESENT Fanning, Phillips and Molnar-
Andrew Ritchie Engineer 
Jay Best Chemist- DETAILS:
 

Arrived on site at 10:00 a.m.
 -
The calibration was checked using a 2% methane standard. 

The reading was 37% LEL, the actual concentration is 40% -
LEL, this is within 5% error.- Located the sampling points for Ml - M4. Located as shown 

on the accompanying site map.-
A pneumatic drill was used to go through the top 6' of 

asphalt and a plunge bar was used to make a 4' deep hole by -
1/2" diameter. The drill was only needed for Vapor Well Ml- - M3.
 

The end of the sampling tube was inserted into each vapor
-
well made and the gas was drawn through the machine by 

squeezing the bulb 10 - 15 times. The gas concentration was -
measured using the LEL (Lower Explosive Limit) setting.- Sampling Wells M5 - M8 were made and sampled immediately 

- after they were located. 

There were no readings at Ml - M6. 

-




..
 

..
 
M7 had a fluxuating reading that peaked above 100% LEL and ..
 
went as lpw as 50% LEL. A second reading was taken using 

the GAS setting • A steady state reading of 5% was obtained.'.. 
M8 was above 100% LEL. Again a second reading was taken on 

.. the GAS setting indicating 25% gas • 

It was judged that because the gas reading was 5 times the .. 
lower explosive limit, it was unsafe to continue sampling 

without necessary safety precautions •.. 
A partially buried tank was discovered. Liquid was visable 

.. through a 3" opening about 2' below the surface. The liquid 

had a smell like that of gasoline. There was a 5% LEL 

.. 
reading on the Combustible Gas Indicator. Its approximate 

location is shown on the accompanying site map • .. 
Left site at 1:00 p.m. 

.. CONCLUSION: 

Although the area of high methane concentration was located, .. it was not detailed and further sampling points will be needed to 

determine the boundaries of this area. Sampling was discontinued .. 
due to lack of safety preparation for explosive concentration of 

methane, but will be continued with suitable safety precautions.. 
at a future date • ..
 

..
 

..
 

..
 

..
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.. PHASE II METHANE SAMPLING 

FIELD REPORT 
Uniondale Shopping Center - Realco-

DATE: July 25, 1988
 

WEATHER
 -

-

CONDITIONS: 90 - 95 F, moderate humidity 

- PRESENT: Fanning, Phillips & Molnar Andrew Ritchie, Engineer 
Jay Best, Chemist 

Layne Drillers Lou- Brian 

OBJECTIVE: To complete the previous methane survey using the 

Gascope	 Combustible Gas indicator to determine the 

..	 extent of high methane concentration in the soil • 

Phase II utilized drillers to install vapor wells 

rather than using a plunger bar, due to the above -
explosive limit gas concentrations in the soil.- DETAILS: 

..	 Arrived on site at 9:00 a.m • 

The calibration of the explosive meter was not checked because 

the tank of 2 percent methane calibrating gas was empty. -
- Began drilling vapor wells 

o 15 ft. segment of 4 in. hollow-stern-auger was used 

- o A grid pattern as indicated on the accompanying figure was 

used. The only exceptions to this pattern occured when the 

drilling rig was unable to access the proposed sampling -
- point or when the auger hit impervious material at a shallow 

depth. 

o See the included figure for the sampling plan and the table-
for a detailed drilling log. 

-

-




..
 

..
 
o	 Four tries were made to install a well between wells 18 and 

..	 19, but underground obsticles made this impossible • 

In order to take future methane measurements: 

.. 
o	 Ten of the wells had a 10 ft. section of 2 inch diameter, 20 

slot pipe installed •.. 
o These were filled around with dirt from the drilling. ..	 o The top 2 ft. of the pipe was wrapped in duct tape to 

prevent surface water runoff from entering and methane gas .. 
from	 escaping. 

o	 A cap was screwed onto the top to seal the well... 
o	 Methane sampling will be performed at approximately two week 

intervals over the next month to better assertain what the.. 
steady state	 concentrations of methane • .. CONCLUSIONS: 

The area of methane concentration is larger than originally .. 
anticipated	 and seems to include the entire northern part of the 

.. 

.. 

.. 

site • 

Future testing of the 10 

performed to determine steady 

.. 

.. 

.. 

.. 

.. 

permanent vapor wells should be 

state of methane • 
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 TABLE OF METHANE CONCENTRATIONS FOR
 

VAPOR WELLS INSTALLED 7/25/88
-
Vapor Well I 

M-9 -
M-lfIJ-

-
M-ll 

M-12 

M-13 

-
M-14 

M-15-
M-16 

M-17 -
- M-17b 

M-18- M-19 

- M-2fIJ 

M-2l 

M-22-
M-23 - M-24 

M-25-
M-26 

- M-27 

Concentrations 

8f1J% L.E.L.* 

38% L.E.L. 

8f1J% L.E.L. 

28% Gas 

25% Gas 

18% Gas 

26% Gas 

27% Gas 

3f1J% Gas 

15% Gas 

25% Gas 

6f1J% L.E.L. 

24% Gas 

26% Gas 

lfIJ% Gas 

28% Gas 

2f1J% Gas 

l5-2f1J% Gas 

13% Gas 

24% Gas 

Comments 

black soil, suspect garbage 

lfIJ ft. black soil 

black soil almost immediately 

well installed 

asphalt and alot of organic 
debris, well installed 

well installed 

large amount of plastic debris 

hole collapsed, plastic and 
debris 

well installed 

well installed 

well installed 

well installed 

well installed 

well installed 

2 in. of surface water in the 
area of well 

well installed 

-

-

-


* Lower Explosive Level 
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 PHASE III METHANE SAMPLING
 

FIELD REPORT
 
UNIONDALE SHOPPING CENTER--REALCO
-


-
DATE: August 8,:' 1988
 

-
-

WEATHER 
CONDITIONS: 90-95 F, hot, humid and hazy 

PRESENT: Fanning, Phillips and Molnar: 

Andrew Ritchie Engineer- Jay Best Chemist 

OBJECTIVE: 

To sample the vapor wells and the open bore holes that were made
 

July 25, 1988 using the Gascope Combustible Gas indicator. In
-

addition to try to establish the methane concentrations at the 

edge of the property using a plunge bar to make vapor wells and -

the Gas indicator to establish concentrations.-
DETAILS: 

Arrived on site at 8:15 a.m.-

Checked calibration of Gascope Combustible Gas indicator with 2 

- percent gas or 40 percent LEL calibration gas. The reading was 

- 36 percent LEL. This is within the 5 percent error allowed by 

the manufacturer. 

- Began sampling of open bore holes and vapor wells at 9:30 a.m. 

o Both the vapor wells with installed slotted pipe and the 

- open vapor wells were checked. 

- o The gas consentrations appear in a table at the end of this 

report. 

- o The locations and numberings are the same as on the Phase II 

field report from July 25, 1988. 

- Sampling procedure for the installed vapor wells: 

-




-

-

-

-

-

-

-

-

-

-
-
-
-
-
-
-

-


1. The combustible gas indicator was turned on 

light is allowed to come on. 

2. W~ile pumping the aspirator bulb the machine 

zero. 

3. The cap is removed. 

and the "ready" 

is adjusted to 

4.	 The sampling tube is inserted as far as possible into the 

vapor well. 

5.	 A reading is made after pumping the aspirator bulb 10-15 

times. 

Sampling procedure for open vapor wells--same as above excluding 

step 3. 

A second sampling was done at 2:10 p.m. 

Sampling around the perimeter of the site. 

o	 Seven vapor wells were done around the northern perimeter of 

the site. 

o	 See attached figure for locations. 

o	 Vapor wells M-32 and M-33 were taken at the same location as 

borings B-6 and B-7 (see Site Contamination Study 

Uniondale prepared for Realco by Fanning, Phillips and 

Molnar on October 14, 1986). 

o	 These wells are 4' deep and 1/2" in diameter. 

o	 In each case a plunge bar was used to make the well. The 

sampling tube was inserted as far as it could be into the 

hole and the aspirator was pumped 10-15 times before taking 

a reading. 

o	 Each of the seven holes indicated 0 percent LEL. 

-

-
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-

-

-

-

-

-
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-

-
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-

-


CONCLUSIONS:
 

The area of high methane concentration appears to be smaller on 

August 9 than 

The cause of 

on 

this 

July 25. 

is uncertian, but several explainations can 
, 

be 

offered. 

1.	 The soil has been vented from the existing holes lowering 

the methane concentration. 

2.	 On July 25, there were several standing pools of water, 

particularly near M-25, M-26, M-27 and near M-lS, M-22, M­

23. On August 9 these did not exist. The Microorganisms 

that make methane need nutrients these include water. Less 

water could mean less methane. 

3.	 Barrametric pressure. The atmospheric pressure on August 9 

was relatively high. 

Ground methane near the northern property boundary does not 

appear to be a problem. 



-

-
 TABLE
 

PHASE III METHANE SAMPLING-
Concentrations-

-

9:3{!J a.m. 2:10 p.m.
 

Calibration
 
(2% methane in Air, 40% LEL) 36% 36%
 

Vapor Wells 
(wi th slotted pipe installed)- M-12 27% Gas 22% Gas 

M-13 10% Gas 22% Gas 
M-15 29% Gas 28% Gas 
M-18 25% Gas 22% Gas -
M-2{!J 0% L.E.L. 2% L.E.L. 
M-2l 100% L.E.L. 26% Gas 
M-23 25% Gas 24% Gas - M-24 0% L.E.L. 0% L.E.L. 
M-25 0% L.E.L. 0% L.E.L. 
M-27 0% L.E.L. 0% L.E.L.-

Open Bore Holes 

M-14 13% Gas 28% Gas -
M-16 16% Gas 70-80% L.E.L. 
M-19 15% L.E.L. 16% L.E.L. 
M-22 9% Gas 20-40% L.E.L.- M-26 0% L.E.L. 0% L.E.L. 

- New 1/2 vapor wells Concentration (only 1 sampling) 

-
 M-30 0% L.E.L.
 
M-3l 0% L.E.L.
 
M-32 0% L.E.L.
 
M-33 0% L.E.L. 
M-34 0% L.E.L. 
M-35 0% L.E.L.- M-36 0% L.E.L. 
M-37 0% L.E.L. 
M-38 0% L.E.L.-

-
-
-
-
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APPENDIX B
 

KINETIC MODEL WORKSHEETS
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EOIlATiOIlS:	 U • 1D15011TJ/2
 
12' InI50JlI0.99Tlu-TI/21
 
G• 0.5LoIEXPI-IIITI12-TIII. FOR T(T112
 
G' LoII-0.5IEXPI-12IT-TI/21111. FOR ml/2
 -

TIME Lol Lo2 Lo3 U II II 12 12 12 GROO GIlIiO GRO DEL GROO DEL GIlIiO DEL GRO ITL G 
IYEAR I 1£061 1£61 I£DiI ROO IlIiO RO ROO IlIiO RO IED61 1£06 ) 1£061 1£061 1£061 IEOil IE061 

I •••• I'" I II •••••• It. I"" ,,11 •• 1.1"1.1.1 1111'1 '1'1" II I.' •••••• ' •• 1.,1.1" 1'1'1' r I •••• "'1 '1111111" 1'1 I" II 1111. '" '"11 I" •••• 111"111 - 1973 2581 4441 262 3.91 1.96 0.20 26 44 3 26 44 3 73 
1974 2581 4441 262 3.11 1.96 0.20 1291 313 3 1265 269 I 1534 
1975 2581 4441 262 1.96 0.20 I. 5' 2310 2224 4 1019 1910 I 2930 
1976 2581 4447 262 0.20 l.56 0.98 2524 3611 5 214 1387 I 1601 
1977 2581 4447 262 0.20 l.56 0.18 2569 UlJ , 45 512 I 568 - 1178 4441 262 0.20 0.18 4321 7 196 I 197 
1971 4447 262 0.20 0.18 4403 8 14 I 75 
1180 262 0.20 10 2 2 
1981 262 0.20 12	 2 2 
1982 262 0.20	 15 3 3 - 1983 262 0.20 18	 33 
1984 262 0.20 22	 4 4 
1185 262 0.20 27 5 5 
1986 262 0.20 lJ 6 6 
1987 262 0.20 40 7 7 
1988 262 0.20 49	 9 9 - 1989 262 0.20	 60 II 11
1990 262 0.20	 7J 13 13- 1111 262 0.20 89 16 16 
1112 262 0.20 108	 19 19 
IIII 262 0.20	 III II 23 
1994 262 0.10 143 12 12 
1995 262 0.10 154 II II 
1996 262 0.10 164 10 10 
1917 262 0.10 17l 9 9 
1998 262 0.10 182 8 8 -	 1119 262 0.10 181 7 7 
2000 262 0.10 196	 7 7 
2001 262 0.10 202 6 , 
2002 262 0.10 208 6 6
2003 262 0.10 11l 5 5 - 2004 0.10262 217 5 5
2005 262 0.10 221 4 4 
2006 262 0.10 m 4 4 
2007 262 0.10 221 3 3
2008 262 0.10 232 3 3 -	 2009 262 0.10 m	 3 3
2010 262	 0.10 237 3 J 

- 2011 262 0.10 231 2 1
2012 2'2 0.10 242 1 2 
201l 262 0.10 243 2 2
2014 262 0.10 245 12
2015 262 0.10 247 2 2
2016 262 0.10 248 1 I- 2017 262 0.10 24l I I
2018 262 0.10 251 I I
2019 262 0.10 252 I 1 

-
2020 262 0.10 253 I I
2021 262 0.10 254 I I
2022 262 0.10 254 1 1
2023 262 0.10 m I I
2024 262 0.10 256	 1 1
2025 262 0.10 256 I I
2026 262 0.10 257 1 I
2027 262 0.10 257 0 0
2028 262 0.10 258	 0 0
2029 262	 0.10 258 0 0 -	 2030 262 0.10 258 0 0
2031 262 0.10 259	 0 0 - 2012 262 0.10 259 0 0
203l 262 0.10 259	 0 0 

-



-
- SlI£l.DOIi MLOA (IIETIC Jt)DEL 

-
(,-

RD • READILY DECOO'OSABLE MAtERIAL 
MSD • J«lR£ SWiLY DEOllPOSAIILE MATERIAL 
TIIZ • TIME, HAll LIFE ITil 
TIU • TOTAL LIFE EXPECTED. IYRI 
LlI • MAX111l1M YIELD 01' II£TllAIlE, tLI 
G• VOUlll£ 01' GAS PRODUCED. ILI 
K1 • FIRST STAGE GAS PllODOCTIC* CONSTAHT. llIYRI FOR T<T1/2 
II • SECOHD STAGE GAS PIlODUCTIC* CONSTANT. IIIYR I FOR TlT liZ 

ASSIJIlPTIONS: 

GIVEN: 

!JJIDFILL SURFACE MEA • 16,ODO SO M 
AVERAGE DEPTH = 1D M 
RECOVERY POTENTIAL • 9D LMETHANE/KG 
REFUSE DENSITY • ~DD KG/CD M 

TI/ZIRDI • 9 YR 
TIIZ IMSDI • 36 YR 
Tlu • ITlJ2IJD.3~ 

3lt OF REFUSE IS RD 
Cit OF REFUSE IS MSD 

-
IOTE: TII£ SHELIIOIl MLOA mETIC Jt)DEL GIVES AVAlJIE OF Z.OI ED3 LITERS 

OF METHANE PER KILOOWl OF REFUSE. THIS SOULD RELAtE TO AMAXIJIlJM YIELD 
OF 4.23 E10 LITERS 01' METHANE, WED <»I TII£ OTHER PWMETERS GIVEN. FPlI 
ME USING 1. Z9 EC9 LITERS OF II£TllAIlE ITII£ VAlJIE DEIERIllIED II TII£ 
0!H£i Jt)DELSJ FOR lXIlPMIS<»I PURPOSES. 

LlI • 190 I METHANE/KGII~OO KG/CD MIIII.OOO SO MillO MI =1.zm LMETHANE 

- II • Ihl~011/T1/Z 

KZ • IInl~01IJlO.991TIUI·T112l 

-
G' O.~(LlII£XPI-KlIJl/Z·TJI. FOR T<TIIZ 
G' LlII1-0.~I£XPI-lZIT-TIIZJIII. FOR T>Jl/Z 

TIME 
IYEARS I 

LlIRD 
IEOI) 

LlI MSO 
lEOII 

ll-RD ll-RD lZ-MSD l2-MSO GRD 
tEOII 

GMSD 
IEOII 

DEL RD 
lEOil 

DEL MSO 
lEO' I 

RD;ilSO 
IE061 

DEL RD+llSD 
lEOil 

-
-
-
-
-
-
-
-
-
-

1913 
1914 
1915 
ml 
1911 
1918 
1919 
1980 
1981 
198Z 
1983 
1984 
1985 
1986 
1981 
1988 
1989 
1990 
1991 
I99Z 
1993 
1994 
1995 
1996 
1991 
1998 
1999 
ZOOO 
ZOOI 
2002 
ZOD3 
2004 
2005 
ZOOI 
ZOOl 
Z008 
2009 
Z010 
2011 
ZOlZ 
Z013 
Z014 
Z015 
Z011 
ZOI1 
2018 
Z019 
ZOZO 
ZOZI 
ZOZZ 
2023 

mo 
mo 
mD 
2210 
2210 
ZZIO 
ZZ60 
ZZIO 
ZZIO 
mo 
ZZIO 
ZZIO 
mo 
mo 
mo 
ZZIO 
ZZIO 
2260 
2260 
mo 
ZZIO 
mo 
ZZIO 
mo 
ZZIO 
mo 
mo 

4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 
4811 

0.43 
C.43 
0.43 
0.43 
0.43 
D.43 
0.43 
0.43 
0.43 
0.43 

0.Z3 
0.Z3 
0.Z3 
0.Z3 
0.Z3 
0.23 
O.Zl 
0.Z3 
0.Z3 
0.23 
0.Z3 
0.Z3 
0.Z3 
0.Z3 
0.Z3 
0.Z3 
0.Z3 

0.11 
D.ll 
0.11 
0.11 
0.11 
0.11 
0.11 
O.ll 
O.ll 
0.11 
0.11 
O.ll 
0.11 
0.11 
O.ll 
0.11 
O.ll 
O.ll 
0.11 
0.11 
O.ll 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
0.11 
O.ll 
0.11 
0.11 
0.11 
O.ll 
O.ll 
0.11 
0.11 
0.11 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

Z4 
31 
~6 

81 
132 
Z02 
311 
418 
13S 

1130 
1362 
1S41 
1693 
1110 
190Z 
1911 
Z034 
Z080 
Z1l7 
ZI41 
Zl10 
ZI88 
ZZ03 
ZZl5 
ZZZ4 
ZZ31 
2231 

46 
~1 

~1 

64 
11 
19 
89 
99 

III 
123 
138 
154 
I1Z 
192 
Z14 
Z39 
Zi1 
Z98 
332 
311 
414 
41Z 
516 
511 
i43 
111 
801 
894 
998 

1114 
1243 
1388 
1S49 
1130 
1931 
zm 
2401 
2541 
2618 
Z802 
zm 
3029 
3133 
3Z31 
3323 
3409 
3491 
m8 
3640 
3109 
3713 

Z4 
13 
19 
30 
46 
11 

1D9 
161 
Z51 
m 
Z3Z 
184 
141 
iii 

93 
14 
58 
Ii 
37 
Z9 
23 
18 
15 
lZ 
9 
1 
I 

41 
~ 

I 
7 
1 
8 
9 

10 
12 
13 
14 
II 
18 
ZO 
2Z 
25 
Z8 
31 
35 
39 
43 
48 
54 
10 
i1 
15 
83 
93 

104 
116 
130 
145 
161 
180 
ZDl 
224 
251 
140 
13Z 
124 
111 
liD 
1D4 

98 
9Z 
81 
82 
11 
12 
i8 
i4 

69 
81 

113 
149 
Z03 
Z8Z 
400 
511 
84i 

1253 
1500 
1100 
1865 
ZOOI 
Zlll 
zm 
2301 
2318 
Z4U 
zm 
m4 
mo 
2719 
2190 
2861 
Z949 
3038 

894 
99B 

1114 
1243 
1388 
1549 
1130 
1931 
m5 
2401 
Z51i 
2618 
Z80Z 
2919 
30Z9 
3133 
3231 
33Z3 
3409 
3491 
3568 
3640 
3109 
3m 

69 
18 
2~ 

31 
~3 

19 
118 
111 
Zi8 
408 
Z41 
ZOO 
164 
136 
115 
98 
Ii 
11 
11 
i8 

" i1 
i8 
12 
11 
8Z 
89 
93 

104 
111 
130 
lIS 
161 
180 
ZOI 
Z24 
m 
140 
132 
124 
111 
liD 
104 
98 
9Z 
81 
8Z 
17 
12 
i8 
64 

-
-



-

-
 SIIEW ARLI!A mETICWJDEL 

lO : READILY DECOOOSABLI IlAIERlAL ASSOOIIOIlS: LAIIDFILL SURFACE AREA • II, ODD SO 1 
NSD : IUE SImLY DECOOOSABLI IlAIERlAL AVERAGE DEPIH : 10 1 
T112 • TINE, HALF UFE IYRI RECOVERY POIElIIAL : 90 LNETIWIE/1G- TIU • TOTAL LIFE ElPECTED, IYRI REFUSE DEISm: 500 lG/CU 1 
LIl : IlAXlIUI YIELD OF IlETIWIE, ILl 

-
-

G• VOUINE OF GAS PROOUCED, ILl GIVEI: I1I2lRDl • 9 YR 
II • FlRSI SIAGE GAS PROOUCTIC»i <niSIAN'!, llIYR I FOR I< I1/2 T112 INSDI • 31 YR 
12 • SE<niD SIAGE GAS PRODUCTIC»i <niSIAN'!. llIYR I FOR I>Il/2 TMI' IIlJ21/D.35 

311 OF REFUSE IS RD 
III OF REFUSE IS NSD 

IIOTE:	 IIIE SHELDOlI ARLITA lINETIC HODEL GIVES AVAWE OF 2.01 E03 LITERS 
OF IIEIIWIE PER lILOOJW( OF REFUSE. THIS WOULD RELATE TO AIlAXIJGJII YIELD 
OF 1.23 £10 LITERS OF IlETHAIIE, BASED C»i IIIE OTHER PARAMETERS GIVEI. FPH 
ARE USIJIG 7.29 E09 UIERS OF IIETHAIIE ITIIE VAWE DEIERNINED II TIlE -	 OIHER Jt:lO£LSI FOR COOARISC»i PURPOSES. 

LIl' 190 I IIEIIWIE/1GII 5DO lG/CU 11111,000 so HIlIO HI :7.29£9 LIIETHUE 

II : Ihl501l/Il/2 - 12' IhI5011/10.99ITIUJ-Il/21 

G: 0.5IL1l1ElPI-IIITI/2-tll, FOR I<T1/2
 
G·LIlII-0.5IEXPI-l2II-Il/2111l, FOR I>Il/2
-
IM LIllO LIl NSD Xl-RD II-RD 12-t1SD 12-NSD GlO GNSD DEL lO DEL NSD RD+NSD DEL RD+NSO 

IYEARSI IEOII lEOI I IEOil IEOil IE061 lEOil IEOII lEOil 
2024 4811	 O.DI 3833 60 3833 10
2025 4811	 0.06 3890 57 3890 57 
2021 4811	 0.06 -	 3944 54 3944 54
2027 4i1l	 0.06 3994 51 3994 51
2028 4811	 0.06 4042 48 4042 48
2029 4811	 0.06 4087 45 4087 45
2030 4811 0.01 4129 42 4129 42
2031 4811 0.01 - 4169 40 4169 40
2032 4811 0.01 4206 37 4201 37 
2033 4811 0.01 4241 35 4241 35
2034 4811 0.01 4275 33 4275 33
2035 4811 0.06 1301 31 4301 31
2036 4811 0.01 4335 29 4335 2t - 2037 4811	 0.01 4363 28 1313 28
2038 4811	 D.D6 4389 26 4389 26
2039 4i1l	 0.06 4414 25 4414 25
2040 4811 0.06 4437 23 4437 23
2041 4811	 0.06 4459 22 4459 22 - 2042 4811	 0.01 4479 21 4419 21
2013 4811	 0.01 4499 19 4499 19
2044 4811	 0.06 4517 18 4517 18
2045 4811 0.01 4534	 453417 17
2046 4811	 0.06 1550 16 4150 16 - 2047 4811	 0.06 4565 15 4565 152048 4811 0.06 4580 14 4580 142049 4811 0.06 4593 13 4593 132050 4811	 0.06 4601 13 4606 13
2051 4811	 0.06 4118 12 4118 122052 4811-	 0.01 114629	 4629 112053 4811 0.01 4640 11 4640 112054 4811	 0.01 4650 4650ro 102055 4811 0.01 4659 9 4659 9,. 2056 4811	 D.06 4668 9 me 92057 4811 0.06 4671 8 4m e
2058 4811 0.01 4184 8 lii4 8205. 4811	 0.01 4m 7 4692 72D60 4811 0.06 4199 7 4699 7
2011 4811 0.06 4705 7 4105 72062 4811 0.06 4711 -	 6 4111 62013 4811	 0.06 4717 I 4117 I2064 4811	 0.06 4723 5 4723 5
2065 4811	 0.06 4728 5 4728 52066 4811	 0.06 4733 5 4733 52067 4811	 0.06 4137 5 4137 5 - 2068 4811	 0.06 4142 4 4742 42069 4811	 0.06 4146 4 4146 42070 4811	 0.06 4149 41494 4
2071 4111 0.01 4753 4 4753 42072 4811 0.06 4751	 47563 3 - 2073 4811	 D.OI 4760 3 mo 32074 4811 0.01 4763 3 4113 32075 4811 0.01 4766	 4766- 2071 4811	 0.01 4768 

3
J m8 

3
3 



• 

Sr.qOLL CAlf/ON KINETIC MODEL-
.. KL = METHANE PRODUCTION RATE
 

K= GAS PRODUCTION CONSTANT
 
T= TIME, YEAR 
L= VOLUME OF METHANE REMAINING TO BE PRODUCED 
Lo = MAXIMUM YI ELD OF METHANE. dLi ter s. 1).. G= VOLUME OF GAS PRODUCED, (Liters, L) 

ASSUME: LANDFILL SURFACE AREA = 16000 SQ M 

.. 

.. AVERAGE LANDFILL DEPTH = 10 M 
REFUSE DENSITY = 500 KG 
KL = 1.25 L/KG @T=15 YR [1988) 
10 = 90 LMETHANE/KG REFUSE 

Lc = (90 1 METHANE/KG) (500 KG/CU M)(16,000 SQ M)(10 M) =7.29E9 LME 

KL =KLoEXP(-KTI- L= LoEXPI-KTl 
G= Lot1-IEXP(-KT)))-

.. TIME Lo K G DELTA G 
(YEARS) (E06) (E06) (E06) 
ttlllll'IIIIIIII'IIIIII'IIIIIIIIIIII'II'IIII'I'I'11111rtll"'t!III' 

-
.. 1973 7290 0.0183 0 0 

1974 7290 0.0183 132 132 
1975 7290 0.0183 262 130 
1976 7290 0.0183 389 127 
1977 7290 0.0183 515 125 
1978 7290 0.0183 637 123 
1979 7290 0.0183 758 121 
1980 7290 0.0183 877 118 - 1981 7290 0.0183 993 116 
1982 7290 0.0183 1107 114.. 1983 7290 0.0183 1219 112 
1984 7290 0.0183 1329 110 
1985 7290 0.0183 1437 108 - 1986 7290 0.0183 1543 106 
1987 7290 0.0183 1648 104 

.. 
-

1988 7290 0.0183 1750 102 
1989 7290 0.0183 1850 100.. 1990 7290 0.0183 1949 99 
1991 7290 0.0183 2046 q"./ 
1992 7290 0.0183 2141 95 
1993 7290 0.0183 2234 93 
1994 7290 0.0183 2326 92 
1995 7290 0.0183 2416 90 
1996 7290 0.0183 2504 88 
1997 7290 0.0183 2591 87 
1998 7290 0.0183 2676 85 
1999 7290 0.0183 2760 84 
2000 7290 0.0183 2842 82- 2001 7290 0.0183 2923 81 
2002 7290 0.0183 3002 79 
2003 7290 0.0183 3080 78-


