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April 23, 1990

M. Daniel Morganelli

Divsion of Solid Waste

New York State Department of
Environmental Conservation

Bldg. #40 - State Campus

Stony Brook, New York 11794

Re: Brookhaven Landfill
Dear Mr. Morganelli:

As discussed, in order to expedite review of the Hydrogeologic
Investigation Work Plan for expansion of the above referenced landfill, we
request that the Part 360 aspects regarding landfill expansion be separated from
those aspects relating to closure of the existing landfill and the Phase II
Investigation. Specifically, without modifving the existing work plan, this
involves simply designating the monitoring wells shown in Figure No. 3-1 of the
work plan (also attached), either as part of the expansion application or for
closure/Phase II Investigation.

Those wells identified as part of the application for expansion of the
Brookhaven landfill are the following: MW-1, 2, 3, 9, 10, 11, 12, and 13; and
those identified as part of the landfill closure plan and Phase II Investigation
are: MW-4, 5, 6, 7 and 8 (also designated on the attached figure).

If you have any questions with regard to this request or letter, or require
additional information, please call me. Thank vou for your assistance in this
matter.

Very truly yours,

%wuq, A ﬁ/w%w
ames H. Heil
Camissioner

JHH:ew

att.

cc: Michael Groben, Assistant Town Attorney
Anthony Candella, NYSDEC /
Thamas Maher, Dvirka & Bartilucci

3233 ROUTE 112, MEDFORD, NY 11763 (516) 451-6222

PRINTED ON RECYCLED PAPER
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1.0 INTRODUCTION AND PURPOSE

In 1987, the New York State Department of Environmental Conservation (NYSDEC)
issued a Phase I Investigation Report for the Brookhaven landfill (Site No. 152041), which
confirmed the release of contaminants from the site to ground water. The report
established a Hazard Ranking Score (Migration Score [Sm]) of 37.93, which is above the
score of 28.50 that NYSDEC uses to classify a site as a significant threat to health, and
recommended that additional investigation be undertaken to evaluate the horizontal and

vertical extent of ground water contamination.

Under the New York State Superfund Program, a Phase II Investigation at an
inactive hazardous waste site may be required by NYSDEC based on the findings of a
Phase I study, or from other information or determinations arising from within the
Department, or from requests from other agencies or governmental entities, such as the
Town of Brookhaven, subject to the Department's evaluation.

The purpose of this Phase II Investigation to be conducted at the Brookhaven
landfill, as requested by the Town of Brookhaven, is to obtain additional information in
the vicinity of the site to better document the nature and extent of contamination caused
by releases from the landfill. The investigation is to determine the presence of chemical
compounds specified on the New York State Target Compound List in samples obtained
from soil, ground water, leachate, surface water and surface water sediments in the area
of the landfill, as well as landfill leachate indicator parameters in ground water, leachate
and surface water. The results of the investigation will be provided to NYSDEC in order
to reclassify the landfill from its present classification of 2a, which is a potential

hazardous waste site.

In addition to the need and request for a Phase II Investigation, since the Town of
Brookhaven plans to close the existing, active portion of the landfill and expand the
landfill into a new area in the future, NYSDEC requires the conduct of a Hydrogeologic
Investigation as part of the Part 360 landfill permit application for both closure and
expansion. The purpose of this Part 360 Hydrogeologic Investigation as defined in the
regulations, is to define the site geology and hydrogeology, and ground water and surface
water flow at the site, and to establish an environmental monitoring system capable of
detecting a contaminant release from the landfill which will form the basis for facility

design and a remedial contingency plan.

2036E 1-1



Since the objectives of both the Phase II Investigation and Part 360 Hydrogeologic
Investigation are similar, the purpose of this document is to provide a work plan that will
jointly address the regulatory requirements of both the New York State Superfund and
Solid Waste Management Facility/landfill programs.
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2.0 BACKGROUND AND HISTORY
2.1 i ion k.

The Town of Brookhaven operates a municipal solid waste landfill for the disposal of
approximately 1,600 tons per day of municipal solid waste. The 90 acre landfill is located
between Horseblock Road and Sunrise Highway in Yaphank, New York (see Figure No.
2-1). Operation of the landfill began in 1974, and refuse has been deposited in three lined
excavated areas (cells), each with its own leachate collection system (see Figure No.
2-2). A fourth lined cell exists but has not been used as of the date of this report.

Cell No. 1 comprises 45 acres, Cell No. 2, 36.5 acres, Cell No. 3, 4.0 acres and Cell

No. 4, 4.5 acres.

The landfill was excavated in glacial outwash deposits to within approximately 5 to
10 feet of ground water. The excavated areas have a depth below grade ranging from
about 10 feet on the east to 30 feet on the west. The bottom of each cell has an
underliner and has been graded to allow leachate to move towards a leachate

collection/recovery system.

The single liner for Cell No. 1 is composed of 20 mil polyvinyl chloride (PVC), and
the double liner for Cell No. 2 consists of 20 mil PVC overlain with 20 mil chlorinated
polyethylene (CPE). Cell Nos. 3 and 4 comprise double liners consisting of 80 mil high
density polyethylene (HDPE) overlain with 60 mil PVC,

Cell No. 1 was completed in 1983, and is capped in part (15 acres) with a 10 mil PVC
liner (see Figure No. 2-2) and 2 feet of soil. The cap was completed in 1985. Cell No. 2
began operation in 1983, and is currently being used. Cell No. 3 commenced operation in
1989 and is also presently being used. As mentioned above, Cell No. 4 is not currently

being utilized.

A methane collection system has been installed at the landfill. Methane gas is used

as fuel in modified diesel engines to generate electricity.
The ground water monitoring program for the landfill was initiated by the New York

Environmental Facilities Corporation (EFC) in 1972 with 22 wells installed in clusters

around the landfill which were monitored quarterly.

2038E 2-1
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EFC was the original owner of the Brookhaven landfill and operated the facility
until 1976 when ownership and operation was assumed by the Town of Brookhaven. This is

discussed in more detail in Section 2.3.

Since 1976, the Town of Brookhaven has conducted a routine ground water
monitoring program for landfill leachate parameters. Samples were collected from select
wells around the perimeter of the landfill quarterly until 1981, and semi-annually

thereafter.

From 1981 to 1983, and again in 1989, the United States Geological Survey (USGS),
in separate studies and in cooperation with the Town of Brookhaven, collected data on the
hydrogeology and ground water near the Brookhaven landfill site in order to assess the
potential effects of leachate contamination on ground water quality in this area. Reports
prepared as a result of these studies, as well as other reports pertaining to the Brookhaven
landfill, such as the Phase I Investigation, are provided in Section 8.0 (References).

The results of these Town and USGS investigations indicated elevated concentra-
tions of several inorganic chemicals in a number of on-site and downgradient wells. In
addition, organic compounds were detected in several wells adjacent to the landfill.

2.2 Hydrogeologi ttin

A generalized hydrogeologic cross section in the vicinity of the Brookhaven landfill
is shown in Figure No. 2-3. Surficial deposits consist of sand and gravel deposited as
outwash during the Pleistocene glaciation.

The landfill is in an area where the Gardiners clay appears to be present under the
glacial deposits; however, it is not known if the Gardiners clay extends beneath the
landfill. Information on the presence of the Monmouth greensand is lacking.

Underlying the Pleistocene deposits is the Magothy-Mattawan group
(Undifferentiated), which is a continental deltaic deposit of the Cretaceous age. The
thickness of this group in the area of Brookhaven is greater than 900 feet.

The Raritan formation underlies the Magothy-Mattawan group. This formation is
composed of two components: the Raritan clay and the Raritan formation. In the
Brookhaven area this formation is approximately 600 feet thick (200 feet clay and 400
feet sand).

2038E 2-4
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Metamorphosed crystalline bedrock underlies the Raritan formation. The bedrock is
relatively impermeable and is not considered to be a source of water.

Regional ground water flow near the Brookhaven landfill is shown in Figure No. 2-4.
As this map indicates, regional horizontal flow is towards the southeast.

For the vertical component of ground water flow, the 1978 Long Island
Comprehensive Waste Management (208) Plan placed the area of the landfill in the
discharge area of the aquifer system, just south of the deep recharge zone.

Based on the March 1988 ground water table contour map prepared by the Suffolk
County Department of Health Services, the depth to ground water is estimated to be
approximately 10 to S0 feet below ground surface in the vicinity of the landfill.

Within 3 miles of the site, the upper glacial and Magothy aquifer has been developed
by two Suffolk County Water Authority well fields and some private wells. Locations of
the supply wells and the areas served by public water are illustrated in Figure No. 2-5.
Figure No. 2-6 shows, in greater detail, the location of public water supply downgradient
of the landfill.

2.3 Site History

The Brookhaven landfill is an active municipal solid waste landfill. The New York
State Environmental Facility Corporation (EFC) opened the original landfill on a 116 acre
parcel of vacant land in March 1974. The Town of Brookhaven assumed ownership and
responsibility for the landfill in 1976. Today the property owned by the Town comprises
approximately 200 acres and the landfill covers 90 acres and accepts about 585,000 tons
of municipal solid waste per year, including approximately 25,000 tons of treated sewage
sludge and sludge incineration ash from the Southwest Sewer District Treatment Plant.
The landfill does not accept liquid wastes, and did not knowingly accept hazardous waste
for disposal since its opening in 1974. ‘

Fifteen acres of the original landfill (at the highest elevation) have a synthetic cap
and the entire landfill has synthetic underliners. A collection system under the landfill
collects approximately 35,000 gallons of leachate per day, which is transported by truck
to the Southwest Sewer District for treatment. Over the years, EFC, the Town and the
USGS have installed a monitoring network of 140 wells at the site. Table No. 2-1 contains
the most recent inventory of monitoring wells around the Brookhaven landfill compiled by
the USGS.
2038E 2-6
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Table No. 2-1

MONITORING WELLS AROUND
BROOKHAVEN LANDFILL

Diameter Depth Screen Casing
Well (inches) Aquifer (feet) Top Bottom Material Status
1 128 931 0 0 Test boring
2 3527 89 0 0 Observation
3 3529 Glacial 34 0 0 Observation
4 3529 2.0 Glacial 45 41 45 PVC Observation
5 44574 2.0 Glacial 52 50 52 PVC Observation
6 44575 2.0 Glacial 59 57 59 PVC Observation
7 44576 2.0 Glacial 72 70 72 pPvVC Observation
8 445717 2.0 Glacial 50 48 50 PVC Observation
9 44578 2.0 Glacial 55 53 55 pPvVC Observation
10 44581 2.0 Glacial 22 20 22 PVC Observation
11 47439 Magothy 707 0 0 Test boring
12 47747 6.0 Glacial 34 22 32 Steel Observation
13 66943 71 54 75
14 72117 Glacial 64 60 64 Observation
15 72118 2.0 Glacial 52 48 52 PVC Observation
16 72119 Glacial 54 50 54 Observation
17 72120 Glacial 52 48 52 Observation
18 72121 2.0 Glacial 66 62 66 PVC Observation
19 72122 Glacial 72 68 72 Observation
20 72123 Glacial 23 19 23 Observation
21 72124 2.0 Glacial 43 39 43 PVC Observation
22 72125 Glacial 64 60 64 Observation
23 72126 Glacial 63 59 63 Observation
249 72127 2.0 Glacial 54 50 54 PVC Observation
25 72129 Glacial 44 40 44 Observation
26 72130 Glacial 23 19 23 Observation
27 72131 2.0 Glacial 55 51 55 PVC Observation
28 72132 Glacial 62 58 62 Observation
29 72133 Glacial 61 57 61 Not found last
time visited
30 72134 2.0 Glacial 34 30 34 PVC  Observation

2038E 2-10



Table No. 2-1 (continued)

MONITORING WELLS AROUND
BROOKHAVEN LANDFILL

Diameter Depth Screen Casing

Well (inches) Aquifer feet Top Bottom Material Status
31 72136 2.0 Glacial 63 59 63 PVC Observation
32 72138 Glacial 28 24 28 Observation
33 72140 2.0 Glacial 41 37 41 PVC Observation
34 72141 Glacial 34 30 34 Observation
35 172143 2.0 Glacial 34 30 34 PVC Observation
36 72144 Glacial 32 28 32 Observation
37 72149 6.0 Glacial 46 30 45 Steel Fire well
38 72150 6.0 Glacial 47 32 47 Steel Fire well
39 72151 6.0 Glacial 50 35 50 Steel Fire well
40 72152 6.0 Glacial 49 34 49 Steel Observation
41 72153 6.0 Glacial 48 33 48 Steel Fire well
42 72159 6.0 Glacial 51 36 51 Observation
43 72160 6.0 Glacial 45 30 45 Steel Fire well
44 72161 Glacial 42 27 42 Observation
45 72169 Glacial 46 31 46 Observation
46 72812 4.0 Magothy 198 189 194 PVC Observation
47 72813 4.0 Magothy 219 210 215 PVC Observation
48 72814 Magothy 178 170 175 Plugged
49 72815 Glacial 66 62 66 Observation
50 72816 2.0 Glacial 67 63 67 PVC Observation
51 72817 2.0 Glacial 22 18 22 PVC Observation
52 72818 2.0 Glacial 8 4 8 PVC Observation
53 72819 2.0 Glacial 23 19 23 PVC Observation
54 72820 2.0 Glacial 43 39 43 PVC Observation
55 72821 2.0 Glacial 23 19 23 PVC Observation
56 72822 2.0 Glacial 43 39 43 PVC Observation
57 72823 Glacial 13 9 13 Observation
S8 72824 Glacial 34 30 34 Observation
59 72825 Glacial 24 20 24 Observation
60 72826 Glacial 43 39 43 Observation
61 72827 2.0 Glacial 14 10 14 PVC Observation
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62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
71
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

Well

72828
72829
72830
72831
72832
72833
72834
72835
72836
72837
72838
73750
73751
73752
73753
73754
73755
73756
73757
73758
73759
73760
73761
73762
73763
73764
73765
73766
73767
73768
73769

2038E

Diameter

(inches)
2.0

2.0
2.0

2.0
2.0

4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
4.0
4.0
4.0

Table No. 2-1 (continued)

MONITORING WELLS AROUND

BROOKHAVEN LANDFILL

Aquife
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial
Glacial

Depth __ Screen

(feet)

33
33
53
56
72
72
34
64
54
73
64
34
55
85
34
54
85

103
73
53

128
65
85

115

140
58
78

108
63
79
82

2-12

Top

29
29
49
52
68
68
30
60
50
69
60
29
50
80
29
49
80
98
68
48
123
60
80
110
135
53
73
103
58
74
77

Bottom

33
33
53
56
72
72
34
64
54
73
64
34
55
85
34
54
85
103
73
53
128
65
85
115
140
58
78
108
63
79
82

Casing
Material

PVC

PVC
Steel

PVC
PVC

Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel

Steel
Steel
Steel
Steel
Steel
Steel

Status

Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation
Observation



Table No. 2-1 (continued)

MONITORING WELLS AROUND
BROOKHAVEN LANDFILL

Diameter Depth Screen Casing
Well (inches) Aquifer (feet)  Top Bottom Material Status
93 73770 Glacial 28 23 28 Observation
94 73943 1.5 Glacial 45 43 45 Steel Observation
95 73944 1.5 Glacial 65 63 65 Steel Observation
96 73945 1.5 Glacial 50 48 50 Steel Observation
97 73946 1.5 Glacial 42 40 42 Steel Observation
98 73947 1.5 Glacial 60 58 60 Steel Observation
99 73948 Glacial 37 35 37 Observation
100 73953 2.0 Glacial 44 40 44 PVC Observation
101 73954 2.0 Glacial 64 60 64 PVC Observation
102 73955 2.0 Glacial 63 59 63 PVC Observation
103 74774 Glacial 28 24 28 Observation
104 76380 1.0 Glacial 24 19 24 PVC Observation
105 76381 1.0 Glacial 44 39 44 PVC Observation
106 76382 1.0 Glacial 64 59 64 PVC Observation
107 76383 1.0 Glacial 82 77 82 PVC Observation
108 76384 1.0 Glacial 102 97 102 PVC Observation
109 76385 1.0 Glacial 120 115 120 PVC Observation
110 76386 1.0 Glacial 24 19 24 PVC Observation
111 76387 1.0 Glacial 44 39 44 PVC Observation
112 76388 1.0 Glacial 63 58 63 PVC Observation
113 76389 1.0 Glacial 83 78 83 PVC Observation
114 76390 1.0 Glacial 103 98 103 PVC Observation
115 76391 1.0 Glacial 123 118 123 PVC Observation
116 76392 1.0 Glacial 24 19 24 PVC Observation .
117 76393 1.0 Glacial 44 39 44 PVC Observation
118 76394 1.0 Glacial 63 58 63 PVC Observation
119 76395 1.0 Glacial 82 77 82 PVC Observation
120 76396 1.0 Glacial 100 95 100 PVC Observation
121 76397 1.0 Glacial 123 118 123 PVC Observation
122 76398 1.0 Glacial 107 102 107 PVC Observation
123 76399 1.0 Glacial 122 117 122 PVC Observation
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Table No. 2-1 (continued)
MONITORING WELLS AROUND

BROOKHAVEN LANDFILL
Diameter Depth Screen Casing
Well (inches) Aquifer (feet)  Top Bottom Material Status
124 76400 2.0 Glacial 69 64 69 Steel Observation
125 76401 2.0 Glacial 89 84 89 Steel Observation
126 78151 4.0 Magothy 164 156 161 PVC Observation
127 95302 2.0 Glacial 147 142 147 PVC*  Observation
128 95303 2.0 Glacial 105 100 105 PVC*  Observation
129 95304 2.0 Glacial 141 136 141 PVC*  Observation
130 95305 2.0 Glacial 107 102 107 PVC*  Observation
131 95306 2.0 Glacial 143 138 143 PVC*  Observation
132 95307 2.0 Glacial 80 75 80 PVC*  Observation
133 . 95308 2.0 Glacial 143 138 143 PVC*  Observation
134 95309 2.0 Glacial 113 108 113 PVC*  Observation
135 95310 2.0 Glacial 142 137 142 PVC*  Observation
136 95311 2.0 Glacial 81 76 81 PVC*  Observation
137 95312 2.0 Glacial 75 70 75 PVC*  Observation
138 95313 2.0 Glacial 147 142 147 PVC*  Observation
139 95314 2.0 Glacial 76 71 76 PVC*  Observation
140 95315 2.0 Glacial 147 142 147 PVC*  Observation
141 95318 2.0 Glacial 75 70 75 PVC*  Observation
142 95319 2.0 Glacial 75 70 75 PVC*  Observation
143 95320 2.0 Glacial 145 140 145 PVC*  Observation
144 95321 2.0 Glacial 85 80 85 PVC*  Observation
145 95322 2.0 Glacial 95 90 95 PVC*  Observation
146 95323 2.0 Glacial 35 30 35 PVC*  Observation
147 95324 2.0 Glacial 45 40 45 PVC*  Observation .
148 95325 2.0 Glacial 85 80 85 PVC*  Observation
149 95326 2.0 Glacial 85 80 85 PVC*  Observation
150 96201 2.0 Glacial 75 70 75 PVC*  Observation
151 96202 2.0 Glacial 148 143 148 PVC*  Observation

* These wells used threaded casing; all other PVC wells used chemical adhesives to join
the casing.
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2.4 Na and Extent of lem

Information used to determine the nature and extent of ground water contamination
in the vicinity of the Brookhaven landfill was gathered primarily from the Town of
Brookhaven and the United States Geological Survey. References for this information are
contained in Section 8.0. Provided below is a brief description of historical water quality
problems in the area of the landfill which was obtained from these references.

2.4.1 Historical Water Quality Problems in the Area

Early in the landfill's history, leachate was discovered overflowing the underliner
along the eastern boundary of the site. The leachate was sampled in 1975 and again in
1978 and was found to contain high levels of iron, manganese and lead. Since 1976, the
Town has routinely monitored ground water contiguous to the landfill, the results of which
were provided to the New York State Department of Environmental Conservation and

indicated elevated concentrations of iron, manganese and mangnesium.

In 1983, the USGS, in a study undertaken in cooperation with the Town, reported
ground water contamination by both inorganic and organic chemicals, which prompted the
Town of Brookhaven to supply public water to residences downgradient of the landfill.
(The results of this study are discussed in more detail in Sections 2.4.2 and 2.4.3 below.)
In 1985, the USGS sampled leachate and found elevated levels of benzene, 1,4—dichloro-
benzene, ethylbenzene, toluene, phenols and lead. (It should be noted that the Brookhaven
landfill was approved by NYSDEC to accept gasoline and oil-contaminated soil which may

be a source of these contaminants.)

According to a Potential Hazardous Waste Site Preliminary Assessment report
prepared by the United States Environmental Protection Agency (USEPA) in 1983 (Phase I
Investigation, Appendix 1.4-13), there is contamination of the glacial aquifer
downgradient of the Brookhaven landfill. According to this report, contamination was
limited to iron, chloride and nitrate. ‘

2.4.2 Leachate Parameters

Currently, the Town of Brookhaven samples selected wells near the Brookhaven
landfill approximately twice a year for the parameters listed in Table No. 2-2. These
parameters can be used to characterize landfill leachate and, with sufficient data, can
also assist in defining plumes of ground water contaminated by leachate.

2038E 2-15



Table No. 2-2

LIST OF LANDFILL LEACHATE PARAMETERS
ROUTINELY MONITORED BY THE TOWN OF BROOKHAVEN

pH at 20°C
Specific Conductance (umho/cm)
Total Alkalinity (mg/1)
Bicarbonate Alkalinity (mg/1)
Chloride (mg/1)
Ammonia (mg/1)
Nitrite (mg/1)
Nitrate (mg/1)
Sulfate (mg/1)
Total Dissolved Solids (mg/1)
Total Kjeldahl Nitrogen (mg/1)
Calcium (mg/1)
Iron (mg/1)
Potassium (mg/1)
Magnesium (mg/1)
Manganese (mg/1)
Sodium (mg/1)
Lead (mg/1)
Selenium (mg/1)
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The USGS (Kimmel and Braids [1980]) has shown that the concentration of each of
the major cations and anions is usually less than 10 mg/l in natural, uncontaminated
ground water in the upper glacial aquifer in southern Suffolk County. Chemical analyses
of native water in this area is given in Table No. 2-3.

Kimmel and Braids found that native ground water is altered by increased
concentrations of bicarbonate (HCO3-), sulfate (SO 4-), chloride (Cl-) and sodium (NA+),
and high measurements of specific conductance as a result of landfill leachate. However,
alterations of ground water quality can also result from on-site sewage disposal and road
salt used for deicing, as well as other sources of contamination.

The above factors can complicate source identification when analyzing data.
Therefore, it is not always possible to determine whether the source of elevated
concentrations of any single parameter is attributable to leachate emanating from a
landfill source. However, when these parameters taken as a whole are elevated,
indications are that the source is landfill leachate. The USGS has found that
leachate-enriched ground water generally has greater dissolved solids and corresponding

higher specific conductance.

Based on the cooperative ground water investigation conducted by the Town of
Brookhaven and USGS from 1981 to 1983, which involved the collection of samples from
74 on-site and off-site wells for analysis of inorganic leachate indicator parameters, an
area of ground water with levels of bicarbonate, sulfate, chloride and sodium above
ambient conditions were found to extend about 3,000 feet downgradient of the landfill.

In addition to the four leachate indicators discussed above, elevated concentrations
of iron, manganese, magnesium and lead were also found in the area of impacted ground
water. The plume of ground water contamination as defined by chloride in 1982, is
illustrated in Figure No. 2-7.

2.4.3 Volative Organic Compounds

As part of the joint Town and USGS ground water investigation conducted in 1982,
23 of the 74 monitoring wells were sampled and analyzed for USEPA priority pollutant
volatile, base neutral and acid-extractable organic compounds, dissolved organic carbon
(DOC), and selected inorganic constituents. As shown in Table No. 2-4, 13 priority
pollutants were detected, including benzene, chlorobenzene, ethylbenzene and napthalene.
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Conztituents and Weli No and date of sample osllection

characteristsen
B1IC-68 NLC-99 I1SA-28 A -2 18A-25 34D - 130
2-9-72 3-9-72 2-17-72 11-16-T73 2-24-72 S$-16-713 10-19-7)
Major constituents (mg/L)
T L Y 38 N 13 12 79 46 6.1 6.0 14
Tron (Fet tota) . e e 2 22 1 .05 58 .05 .15 21
Manganese (MDY e 04 07 0 0 02 .10 02
Calaium 18 e 42 2.0 35 50 1.7 22 22
Magnesium tIMEY e iiee eememmeaee—————— 1.0 8 18 17 8 9 12
Sodium (NBY e e 4.7 40 56 45 35 37 40
Potassium (K e e .70 4 15 6 6 4 S
Bicarbonate tHCO,Y .o oo i e e an 16 10 90 70 25 30 15
Sulfate (SO, 5 13 10 75 80 4
Chlornide (CI) 70 67 6.2 55 60 4.5
Fluoride 1F)__ . _. . .1 0 1 .0 6 2
Nitrate as N . 20 80 .54 10 L. .03
Nitrite as N K 005 24 .0 002 ... .. .0
Ammonia as N e e e .13 04 54 01 080 .__.._ a1
Nitrogen, organic as N .. . . 29 35 45 09 .520 0 0
Phosphorus, 8s P Lot i eec——cm———— e 04 06 28 .0 10 .0 01
Trace clements (ug/L)
ArseniC (AS) ..t cimi et e a———— 0.0 3 11 00 00 ool ..
Copper 10U . L e e 0 0 0 0 L+
Lead 1Pb ) . e e n 40 8 40 0 2 e aemeee
Mercury tHE) oo e e <5 <.5 <5 8 R - T
Nackel 1N e e e e e e e 20 40 40 __.__. T e e
Selenium (Sl . ... macmeam——an 00 20 0 .. 8  eeemae eeea.
Y AL T Y A ) RN 20 (1) 40 30 20 0 S0
Other characteristics

Dissolved solids tsum, mg/L) ... e ccemceaaa- 47 33 51 36 28 29 34
Specific conductance (umholem st 25°C) ... 66 45 73 72 43 46 13

& 68 6.7 64 59 54 53 72

emperature (%C) ..o iiecciiccescmeccememeecaenen 11 11 13 12 11 1 11
Depth of screen below water table tfty ..., searmacescesoanrrnonn 65 67 12 13 14 c 14 110

SOURCE: USGS PROFESIONAL PAPER 1085, 1980

and

COMRUATIND SO TN

[ bvia CHEMICAL ANALYSIS OF NATIVE LONG ISLAND GROUNDWATER

TABLE 2-3
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TABLE NO. 2-4

ORGANIC “PRIORITY POLLUTANTS® DETECTED IN LEACHATE AND GROUND WATER
IN VICINITY OF BROOKHAVEN LANDFILL 8ITE, JULY AND AUGUST 1083

Sampling date

7-6-83 8-24-83 8-25-83
Constituent Leachate $72817 S73750 S73799 $72826 S72834 S713750 S73753 S73759 S73954 S73757 S73758

Volatile organic compounds

Benzene (uvg/L) 9 <1 9 Qa <1 3 13 5 <1 <1 4 9
Chlorobenzene (ug/L) 23 <1 21 <1 <1 <1 23 7 <1 <1 Q 8
Ethylbenzene (wg/L) 55 <1 27 <1 <1 6 34 7 <1 <1 <1 28
Toluene (vg/L) . 4 <1 3 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methylene chloride (ug/L) - <1 <1 2 <1 <1 <1 28 <1 <1 <1 <1 17
Trichloroethylene (ug/L) <1 < <1 <1 <1 < <1 <1 <1 <1 <1 11
Chloroform (ug/L) <1 <1 1 <1 L) <1 <1 <1 <1 5 <1 <1
Base/neutral-extractables

Napthalene (ug/L) 19 <t 5 <1 <1 <1 8 Q <1 <1 <1 <1
1.4-Dichlorobenzene (ug/L) <1 <1 a <1 <1 2 b 2 <1 <1 Q 7
Diechyl phthalste (ug/L) <1 <1 18 13 <1 <1 & <1 10 <1 5 <1
2-Ethylhexyl phthalate (ug/L) <1 <1 20 <1 <1 8 < <1 <1 <1 <1 <1
Di~n-butyl phthslate (uwg/L) <1 <1 7 <1 <1 Q <1 <1 <1 <1 <1 <1
u-Nitrosodimethylamine (ug/L) < <1 6 <1 <1 <1 Qa <1 <1 <1 <1 <1
Dissolved organic carbon (mg/L) 410 36 180 16 32 21 160 33 13 3.4 s )|

ORGANIC NONPRIORITY POLLUTANTS DETECTED IN
LANDFILL LEACHATE IN VICINITY OF BROOKHAVEN
LANDFILL, JULY 8, 1983

Concentration

Compound (vg/L)

1,2-Dimethylbeanzene 11.0
1,7,7-Trimethylbicyclo(2.2.1)heptan-2-one 178.0
1,3~leobenzofurandione 23.6
3,.5-Dimethylbenzoic acid 212.0
N-(1,1-Dimethylethyl )-4-methylbenzanide 83.6
4-Methylbenzenesulfonyl chlortide 35.0
3-1(3,5-Dimethyl-4-1soxazoly)methyl ]~
2 4-peantavedione

77.2
2(31)-Benzathiazolone

430.0




The most commonly detected compound was benzene, which was found in the leachate and
in samples from five wells. The priority pollutant having the highest concentration (55
ug/l in landfill leachate) was ethylbenzene. No TCDD (dioxin) or vinyl chloride were
detected in any of the samples (1 ug/1 detection limit).

A sample from a well along the eastern boundary of the site (Well No. 737501) was
the most contaminated of all samples tested. Eleven priority pollutants and the highest
DOC concentration of all wells were found in the sample from this well. Other wells
along the eastern and southern boundaries of this site also contained detectable
concentrations of priority pollutants. A sample from one well (72834), 500 feet south and
downgradient of the site, contained priority poliutant concentrations totaling less than 20
ug/l. Samples from two Wells 2,000 feet downgradient of the site contained trace
amounts of chloroform, but this is not believed to be associated with the landfill and may
be the result of laboratory contamination. DOC concentrations decrease rapidly
downgradient of the landfill and approach background values 1/2 mile from the site.

2.44 Results Recent lysis of Water 1i

In 1989, again as part of a Town of Brookhaven and USGS cooperative ground water
investigation, 57 monitoring wells were sampled for leachate indicator parameters and 17
of the same wells were sampled and analyzed for organic compounds (volatile organic

chemicals).

Levels of leachate indicators, in particular ammonia, were elevated beyond
expected concentrations for native Long Island ground water in a number of wells in the
immediate vicinity of and downgradient of the landfill.

Based on data from the 57 wells sampled in 1989, which is provided in Table Nos.
2-5, 2-6 and 2-7, leachate parameters that exceed New York State water quality
standards and guidelines are primarily total dissolved solids, ammonia, iron, manganese

and lead.

Figure No. 2-8 illustrates the definition of the landfill leachate plume resulting
from the 1989 sampling program as defined by the chloride levels above ambient
conditions. As shown in this figure, it appears that the plume has migrated about 2,500
feet since 1982 (a migration rate of approximately 1 foot per day), and now extends 5,000
to 5,500 feet downgradient from the landfill.
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TABLE NO, 2-6
Srookhaven Landtifi
Ground mter Sampl ing
Summet /F811 1989 Leachate Parameter Results

{0 - 30 feet)

upgradiant well Resuits
well number: 72138 72182 7215) 72021 72622 7207 72028 76381 76393 NYIDEC Class CA 3529 2124
well Depth: 28 a9 48’ 2y’ ey 14" »’ as’ a4’ Ground mater 43" a’
Sample Date: AUgUSt 24 August 22 Aspust 22 oust 24 pust 24 gust 22 August 22 August 23 AuQuUSt 24 Stendards/Cuidelines® - October 24  August 24

(wm/t)

Parameters
oM 4.47 $.12 4.67 8.4 $.28 3.24 3.41 3 6.3 -— $.4&0 4N
Speclfic Conductsnce  {(umho/cm) 4 2% 47 322 R 214 ”7e 334 200 1450 -— 409 b 2]
Total Alkatinity (mo/L) 2 » L (1] [}) 20 70 17 573 - 3 3
sicarbonate Alkatinity (mg/L) 2 b1 L] 1] [ 3) 20 70 377 73 — 3 s
Chior ide (sg/L) 14 33 b, 43 20 " 47 [1} 136 250.0 ST 102 103
Ammonia as N (mg/L) < 0.04 2.6 0.03 7.0 2.6 1.8 .0 42.0 [P ] - < 0.04 0.84
Niteite (mg/L) 0.02 0.0t 0.01 < ©0.01 ¢« 0.0y 0.01 ©.01 < 0.0t 0.02 - < 0.04 < .01
Nitrate {mg/L) <« 004 < 0.04 0.3 <« 0.04 0.3 < ©0.04 < 0.04 < 0,04 < 004 10.0 ST 0.3 38
Sutfate (mg/L) 4 26 1) 23 10 26 2 3 3 7%0.0 ST " 7
Total Dissolved sollds (mg/L) »n 138 76 170 " *» 191 a3 722 -— 2 n0
Total Kjeldahl Nitrogen (mg/L) <« 0.04 3.8 0.40 10.1 3.¢ 2.5 10.9 43.¢ 9a.8 - < 0.4 (X ]
calclva (mg/L) 6.3 ".2 10.4 16,1 13.3 ] 14.9 1.t 21.0 -— 6.2 12.1
tron (mg/L) 0.07 1.) oo 0.40 ** .08 0.1 1.1 oo .20 o.03 30.2 *° 0.) ST < 0.1 o.n
potassivam {mg/L) < 0.4 1.t < 0.40 8.7 7.0 2.4 3.6 32.¢ 3.3 -— < s T
sagnesive (mg/L) 2.0 4.0 3 () 4.3 .6 5.8 10.3 9.6 .0 O < H 3.8
sanganese (/L) 0.02 2.1 o 0.03 22.2 *° 16.2 *° .23 0.68 °° 2).3 *° 3.9 0.3 st [ ] 1.6 ¢
sodtum {mg/t) 3.1 5.9 .7 3.3 10.4 3.9 3.2 8.0 " -— 59.3 388
Lead (mo/L) < 0.02 < 0.02 < 0.02 < 002 <« 86,02 < 6.02 < 0.02 < 0.02 < 0,02 0.023 ST < 0.02 < 6.02
Selenium (mp/L) < 0.00% <« 0.00% < 0.008 < 0.003 < 0.00% < 6.00s < 0.00% < 0.00% < 0.008 06.020 ST < 0.00% < 0.00%
Test Laboratory wytest nrtest Nytest wytest Nytest Nytest " srtest Nrtest Nytest Nrtest Nrtest
* ST = Standard Gv = Guidance value

oo gExceeded the NYSDEC Class CA Ground water Standard or Guideline vafue.



TABLE NO, 2-6

Srookhaven Lendf it
Ground water sampling
Summer/Fall 1989 Leachate Parameter Resuits
(30 = 160 Feet)

Upgradiant well feswits

well Number: 2177 72134 721931 72033 7203 72037 73731 73752 73784 737187 WYSDEC Class CA 71816
well Depth: L (3 N 30’ 72 34 7 L1 0 (L 4" 7y Ground water 7’
Samp (e Date: August 22 August 24 Avgust 22 AvQust 22 avgust 72 August 22 October 11 October % Avgust 79 AVGUSt 29  Standards/Cuidel inese AUgust 28
{ssN)
Parameters
PH 4.67 L 33 ] 3.% 6.3 4.1 4.08 6.3 4.3 $.43 .81 - 9.2
Specitic Conductance (umho/cm) sS4 106 3 164 290 (21 ”s 190 133 1826 -— 32
Total Alkatinity (=g/1) 4 ’ 103 2 as Fit ) 4 7 3s 444 - .
sicarbonate Allalinity (mg/L) 4 L 2 108 a2 L 1) 238 4 7 3 as4 - L 3
Chlor tde {mg/L) s 19 44 159 19 [ 3} F 3 A 19 n2 30.0 3T 113
Asmonia as N {mg/L} < 0.04 0.79 1.0 3.2 14.4 3.2 < 0.04 « 0.04 6.2 10 - < 0.04
Nitrite (=g9/1) < 0.01 0.06 < 0.01 < 0.01 .01 0.0t < 0.04 0.04 < 0.0 ©0.03 -— < 0.00
Nitrate (mg/L) < 0.04 2.0 < 8.04 « 0.04 < 0.04 < 0.04 0.7 6.58 .18 < 0.04 10.0 ST < 0.04
Sulfate (mg/L) 3 * 4 3 v s 7 34 12 13 0.0 37 "
Total Dissolved Solids (mg/L) a7 84 159 6% 103 328 73 "7 43 ™ -— 9
Total Kjeldahl Nitrogen (wg/L) 0.32 3.2 1.3 3.4 (IR} 3.8 < 0.4 3 5.2 ne -— 0.32
Calcium (=9/1) 6.9 10.8 26.4 2.8 6.9 1.7 < s 14,9 5.8 1.4 - [}
fron (mg/L) 0.08 0.16 .37 oo 1.4 o 8.6 *° 26.9 ** <« 0.1 < 0.1 0.72 *° 9. oo 0.3 s7 .18
Potassium {(mg/L) « 0.40 1.1 0.9 5.8 12.9 20.) < s < ) 6.3 79.4 -— 1.8
sagnesium (=g/1) 2.1 4.6 1.0 2.7 2.6 6.4 < s 7.7 L% ) 19 35.0 o 2.4
manganese (mg/L) 0.02 0.0) 0.0 73.1 ¢ 1.8 ¢ 4.2 o 0.02 0.01 o.n 8.32 ¢ ey ST 8.12
Sodium (mg/L) 4.7 8.0 1) “. 2.4 42.9 18.4 8.4 3.1 9.0 - 3.4
Lead T (mg/0) < 0,02 <« 0.02 0.033) ** « 0.02 « 0.02 < 0.02 < 0.02 < 0.02 <« 0.02 < 0.02 0.023 ST < 0802
stienium A T ome/) . < 0,008 < 0.003. <« 9.005 _« 0.00% <« 0.003 ' « .00 < 0.p0S <« 0.008 < 0,008 < 0.003 ©0.020 SV < 0.00%
Test Laboratory Nytest Nrtest Nytest Nytest Nrtest Nrtest Nrtest Nytest Nrtest Nytest Nytest
* ST = Standard GV = Guidance value

v gxceeded the NVSDEC Class GA Ground water Standard of Cuideline value.



TABLE NO. 2-6
Srookhaven Landf il
Ground water Sampling
Summer/Fall 1989 Leachate Parameter mesults
(30 - 180 Feet)

Upgradiant well vesults

well amber: 73739 73760 73760 73763 73768 73768 73767 73768 73948 73954 NYSDEC Class CA 720168

well Oepth: 123° (1 [t 140° 7" 108" (3 s 79 - 30’ -’ Ground mater 7"

Sasple Date: August 29 August 29 October 1% August 29 August 29 Avgust 29 AUQuSt 24 August 24 Auvgust 23 August 72 Standards/Culeel Ines® Avgust 24
(/L)

Parameters

oM 6.3 6.22 7.06 6.y .64 6.3 6.3 6. 18 6.6 .70 — 3.12

specific Conductance (umho/cm) 1961 1837 1810 2200 2110 1940 688 1030 1563 178 -— s2

Total Alkalinity (=g/L) 6) 32 79 33 468 [ 1] 202 p 1) 72 14 _— .

Bicarbonate Alkalinity (@9/L) [ 2} )1' 7% 3 466 3 202 s 72 14 -_— .

Chiloride (mg/L) 207 o 1.2 124 30) *° 226 2)¢ 74 104 191 L] 25.0 ST "

Ammonis as N (mg/L) 3. 109 102 [ 3] 15 104 3.8 46.2 a8 <« 0.04 -— <« 0.04

Nitrite (mo/L) < 0.00 0.03 < 0.04 0.04 0.02 0.0) < 0.01 < 0.0% 0.03 < 0.0v - < 0.0

Nitrate (mg/L) < 0.04 <  0.04 < 0.04 ¢ 0.04 < 0.04 < 0.04 0.28 <« 0.04 <« 0.04 4.92 10.0 37 <« 0.04

sulfate (mg/L) 3 1 3 3 10 3 n 4 4 3N 230.0 ST "

Total Dissolved Sollds (mg/L) 1100 (1] 1070 1100 1210 797 269 21 614 (1] -

Total Kjeildanl Nitrogen (eg/L} 7D 123 13 - 13 "s 32.4 40.8 4.0 6.4 -—

Calcium (mo/L) 108 33.4 7.1 100 " 4.3 13.3 19.2 2.3 16.1 -_—

1ron (mg/L) &6.8 °° 43 .4 *° 21.2 o 43.8 *° 18.7 *° 23.6 °° LA DS B 3.4 °° 10.6 *° 0.09 0.3 ST

Potassium (mg/L) 26.1 76.3 6.1 7.e 6.2 2.2 7.4 » 20.3 0.5 -

sagnes lum (sg/L) 46 .4 =° 17 14.6 431 *° 12.3 13.6 [ %] 17.4 16.) 7.1 ‘o &

aanganese (mg/L) 23.3 *° 4 °° 8.3 * 7.8 °° 2 - 3.9 °° 2.0 °° 2.3 *° 0.62 *° 0.08 0.3 ST

sodlium (mg/L) 2 8.8 188 143 "4 100 4a7.3 0.7 "2 1"n.s -

Lead . (=g/L) < 0.02 0.0471 ** ¢ 0.02 <« 0.02 0.0472 *» <« 0.02 <« 0.02 < 0,02 <« 0.02 9.032% ** 0.02% ST <

.Seienium {wo/L) < 0.003 < 0,008 < 09003 . < 0.003 < 0.00% < 0.903 < 0.005 - < 0.00% < 0.003% < 0.003 0.020 ST <

Test Ladborstory Nytest Nytest Nrtest Nytest Nytest Nytest Nytest Nytest Nrtest Nytest Nytest

* 3T = Standard <V = Guidance value

**  gxceeded the NYSDEC Class GA Cround mater Standard or Gulde!ine value.



TABLE NO. 2-6

Srookhaven Landf il
Ground water Sampting
Summer/Fall 1989 Leachate Parameter Results
{50 - 160 feet)

ugradiant well Reswits

well Nmber: 73938 76383 76383 76388 763% 76391 76398 76397 76399 93302 NYSDEC Class GA 72814
well Depth: 6y’ 2 120° 3’ 103° "’ 2’ 1”3 122° 147° CGround water .7°
Sasple Date: August 24 August 23 Avgust 23 August 29 August 29 August 29 August 24 August 24 August 23 Octoder 23  Standards/Guidel Ines® AVGUSE 24
(mg/L)
Pacameters
oM .12 S.94 S.43 .73 .48 [ % 6.3 ¢.42 e .7 -— S.12
Specltic Conductance (umho/cm) 29 487 sS4 1737 "7y L 1) ” 1090 1m0 1790 - 32
Total Alkalinity (mg/L) 203 176 1} 74 141 "s 416 468 s44 sn -— [ 3
Slcarbonate Alkalinity (mg/L) 20) 176 1 74 141 1"e 416 468 S44 sy - [
Chlot ide (mo/L) 77 ss 3 192 14 101 ” ”» 71 2y 0.0 37 "
Ammonis as N {mg/L) < 0.04 < 0.04 < 0.04 5.0 0. <« 0.04 1.4 .17 3.8 %1 —_ <« 0.04
Nitrite (m/L) < 0.01 < 0.0 < 0.01 <« 0.0 0.01 < 0.01 < 0.01 0.01 0.01 < 0.04 -— 0.01
Nitrate (mg/L) <« ©.04 < 0.04 < 0.04 0.09 < 0.04 0.04 < 0.04 < 0.08 <« 0.04 < 0.04 w.o ST <« 0.04
Sulfate (mg/L) 1 2 4 3 4 3 2 2 2 . 3 250.0 ST ”"
Total Oissolved Solids (mo/L) e 264 30 493 734 951 336 (7] .47 1070 -— F
Total xjeldahl Nitrogen (mg/L) 0.33 o 0.04 9.4 1.0 .62 2.7 0.94 6.0 3.3 -— 0.52
cicium (mg/L) 46.1 43.3 10.9 13.4 9.3 0. 3.2 4.9 84.9 73.4 -— )
1ron (mg/L) 0.21 0.28 0.23 .08 0.07 0.84 °° 38.7 °° 2.8 °° 0.10 38.2 °° 0.3 ST .13
Potassium (mg/L) 2.0 1.1 <« 0.40 79.6 2.4 1.8 2.2 0.74 4.2 21.4 - 1.8
magnesium (mg/L) 20.1 20.1 2.4 13.2 4).0 *° 33.3 °° 9.7 o 7.8 °° 35.4 8.0 O 2.4
manganese (mo/L) 0.1 1.8 °° 0.08 44.3 ¢ 8.3 °° 18.7 °° 14.2 *° 6.2 °° 13.6 °° 0.3 ST 0.12
sodlum (mg/L) 49 6 21.4 4.3 .4 . 40.9 s7.8 8.7 7.7 e -— S.4
Lead (mg/L) < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 ¢ 002 ‘<« 002 <« 0.02 < .02 <« 0.02 0.02% ST < 0.02
Seienium c. (m/L) <« 0.pos- < 0.003° < 0.003 < ©.003 « 0.008 « 0005 < 0.008 - < 0.008 -« 0.Q03 < ©.003 0.020 ST < 0.00%
Test Laboratory Nytest Nrytest Nytest Nytest | Nytest Nytest Nrtest wytest Nytest Nytest Nrtest

* ST » Standard

*e  gxceeded the NYSDEC Class GA Ground water Standard or Culdeline value.

Gv = Guidance value



TABLE NO. 2-6
Srookhaven Landt i Hi
Glound mater sampling
Summer /Fall 1989 Leachate Parameter Results
(30 - 160 Feet)

wgradiant well Resuits

well aambef: 93303 93304 93303 93308 93307 93308 93309 93310 93311 93312 NYSDEC Class GA 72018
well Depth: 108" "’ 107° 143° 80" 143 1"y 182° BN 78" Ground water 67’
sasple Dste: October 23 October 23 October 24 October 23  October t8  October 18  October 12 Octoder 12 October 18 October 18 Standards/Guidelines® MUt 24
(mgX}
Parsmeters
bH 6.%1 .64 7.03 .83 .63 .8 6.9% 6.6 .28 s.3e -—_ s.12
Specitic Conductance  (umho/Cm) 76 7 2300 s 740 763 1470 0.8 34.7 an2 - 32
Total Alkatinity (mo/L) 18 ass 722 38s 214 n2 (Y1} 13 2 ” -— ¢
stcardonate Alkalinity (mo/L) 218 4358 122 pt ] 214 n2 [ Y1) 13 2 17 - [}
Chior ide (mo/L) 79 (1] 143 54 (1] 0 108 79 s M 2350.0 SV 16
Ammonia 88 N (mo/L) 19.3 2.6 " < 0.04 3.7 0.2¢ 9.1 < 0.04 0.08 0.0¢ — < 0.04
Nitrite (mg/L) < 0©0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 -— < 0.0
Nitrate (mg/L) 0.04 < 0.04 < 0.04 < 0.04 < 0.04 0.3 < 0.04 < 0.04 < 0.04 0.09 10.0 ST < ©.04
sultate (mo/L) < [] 3 s < | 7 [ ] < 1 < ) L] 2¢ 230.0 SV 1"
Total Dissolved Sollds (mg/L) 447 404 1400 st s 07 %03 L] 3 73 - b J
Tots! Kjeldahi Nitrogen (mo/L) 2.3 6.7 167 < 0.4 2.3 0.3 22 0. 0.08 0.82 - .82
Catcive (mg/L) 12.9 0.3 23.7 12.0 < s 15.9 104 s.3 < s < s —_
teon (@g/L) 37.6 *° Ve a8 o 3.7 % < 0.1 < [ R} 2.4 °° 0.38 ** < o1 <« ot 6.y sy ..
Potassium (mg/L) 7.s 4.8 193 2.3 6.6 < s "7 < s < s < s -— [}
Aagnes lus (@g/L) 0.9 2 15.4 10.9 < s 0.8 3.6 < s < s < s 35.0 Cv 2.4
asnganese (mg/L) 4 ".s 0.47 7 L] 0.1 4.9 0.12 < 0.01% 1.8 e.) sV .12
Sodium (mg/L) 9.8 se 57 9.8 8.4 7.4 28 < s < s 7.3 -— S.4
Lead (wg/L} <« 0,02 €« 0.02 < 0.02 < 0.02 < 0.02 0.02 < 0.02 0.02 0.06 *° 0.03 °° . o.or3 57 < 0.02
Selenium (-oll)' < ©0.003 < 0,003 < 0.00% < 0.00% ¢ 0003. .« 0.003 : < 0.003 < 00035 . < 0.003 < $.00% . 0.020 ST T <« 0.90%
Test Laboratory Nytest Nytest Nytest Nytest Nytest Nytest Nrtest nytest Nytest Mrtest Nytest
s ST = Standard GV s Guidance value

es  Exceeded the NYSDEC Class GA Ground water Standard or CGulideline valve.



TABLE NO, 2-6
Srookhaven Landt il
Ground water Sampting
Summer/Fall 1989 Leachate Parameter Results
(30 ~ 160 Feet)

well number: 93313 % 3Ite 95318 WYSDEC Class GA
well Depth: 7 76" 1“7’ Ground water
Sample Date: October 17  October 12  Octoder 17 Standards/CGuidel Ines*
(mo/L)
Parameters
] 6.57 .87 .33 -
speclfic conductance  (umho/cm) 361 " $2.9 -
Total Athatinity (mg/L) 72 364 14 el
sicarbonate Alkalinity (mg/t) 12 384 14 -
Chiofide {mg/L) [ 7.8 ¢ 250.0 ST
Ammonia a3 N {mg/L) 0.08 < 0.04 0.07 -—
Nitrite {mg/L) < 0.04 < 0.04 < 004 -
nNitrate (mg/L) c 0.04 « 0.04 « 0©.04 10.0 3T
suifate {mg/L) 3 < 1 3 230.0 ST
Yotal Dissolved Sollds (mg/L) 32 92 a -
Yota! xjeidani nitrogen (mg/L) .52 .43 0.% -
CGlclum (mg/L) < s .6 < s -
tron (mg/L) < 0.1 0.02 < o1 0.3 sV
Potessium (mg/L) < s < s < s -
sagnesium {mg/L) < s 38.4 v « 3 350 ov
nanganese {(m/L) 9.8 9.04 0.00 0.3 sT
Sodium (mg/L) < s [l < -—
Lead (/L) < 0.02 0.0 ¢ <« 0.02 0.023 SY
Solenim {(mg/L) < 0.00% « 0.00% < 0.003% ©.020 37
Test Laboratory Nytest Nytest Nytest
« ST = Standard CV o Culdance value

es  Exceeded the NVSDEC Class GA Ground water Standard or Guideline value.



TABLE NO. 2-7
Srookhaven Landfits
Cround water Sempiing
Summer /Fati 1939 Leachate Parameter fesuits
{160 - 220 Feet)

« Upgradiant well Results

well number: 72813 78131 NVSDEC Class GA 72812
well Depth: ne’ - 164" Cround mter 19
samplie Date: 0 2% o 24 dards/Guidel ines* Avgust 28
tog/L)
Parameters
() 3.52 3.7 -— 4.08
Specitic conductance  (umho/cwm) 3 [Y4 - 73
Total Alkalinity (mg/L) 3] 22 - 1}
Slcarbonate alkatinlty (wg/L) 3 72’ - 1]
<hioride (mg/L) s . 230.0 ST 7
Asmonia as N (wg/L) < 004 < 0.04 - 0.04
Nitrite (mg/L) < 0.0 < 0.0% -— < 0.01
Nitrate (mg/1) < 0.04 < 0.04 10.0 ST 2.7
Sultate {eg/L) s 3 2%0.0 ST 2
Total Dissotved Sotlds (wg/L) 3 44 -— 41
Total Xjeldan! nitrogen (wg/L) < 0.04 < ©0.04 - 2.9
Calclum {(mg/L) t.4 10.0 - 9.4
tron (mg/L) 0.72 ** 0. 0.} ST 0.06
Potassium {mg/1) < 0.4 < 0.40 -— < 0.4
sagnes tus (mp/1) 2.2 2.8 35.0 ov 3.2
aanganese {mg/1) 0.04 0.04 0.3 ST < 0.0t
Sodium (mo/L) .4 E R -— 7.3
Lead (w1} ¢« 0.02 < 0.02 0.023 ST < 002
Seienhm . (mp/L) < 0.00% < 0.003 0.020 ST < ©.003
Test Laboratory Nrtest Nrtest Nytest
& ST = Standard CV = Guldance value

a¢  gxCetded the NYSDEC Class GA Ground water Standard or Guideline value.
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FIGURE NO. 2-8




The results for volatile organic chemical analysis show levels above detectable
limits for a number of aromatic compounds including benzene, toluene, xylene and
ethylbenzene (see Table Nos. 2-8, 2-9 and 2-10). As illustrated in Figure No. 2-9, the
wells in which these compounds were found in 1989, are located along the southern
boundary of the landfill.

2.5 Site Reconnaissance

The landfill is owned by the Town of Brookhaven and the Town will provide
authorization to enter the site. The landfill is controlled by a chain-link fence which
surrounds the site. Access to the site is gained through the controlled entrance to the
landfill. Roadways provide access to the monitoring well and sampling locations on the
landfill property. Access to off-site sampling locations, such as along the creek
downgradient of the landfill, will also be provided by the Town. The specific sampling
points will be readily accessible.

2038E 2-30



TABLE NO.2-8

Srookhaven Landf (11

Ground water Sampling

Suwmer /fall 1989 volatile Organic Results

{0 - 30 Feet)

Upgradiant well Resuit

well amber: TN T 72822 72827 72820 NYSDEC Class Ca TNH
weil Depth: 4’ A 9’ 14" »’ Ground water o’
Spie Date: August 22 August 24 August 24 August 22 August 22 Standards/Guidel ines August 24
(wo/L)
PARARETERS (vo/t)
Chioromethane 10.0 V. 10.00L. 0.0V, 10.0 U, 10.0 V. - 10.0 V.
8romomethane 10.0 V. 10.0 U, 10.0 V. 0.0 L. 10.0 U. - 10.0 V.
viny! Chloride 10.0 U, 10.0 U, 10.0 V. 10.0 L. 10.0 V. s ST 10.0 U.
Chloroethane 10,0 v, 0.0 U, 10.0 U, 0.0 U, 10.0 V. - 10.0 U,
agthyiens Chioride 3.0v. 3.0 jur, 1.0 87, s.0uL. 5.0V, %0 cv 4.0 )T
2-propanone w0.ov, 4.0 J0F, 100V, 10.0 U, 10.0 v, - 0.0 V.
Carbon disulfide 3.0 u. souv, S0 5.0 U, [N XTR -— s.ov.
1, 1-Dichioroethene s.0 v, souv, s.0wv. s.ou, s.0 V. 0.07 ov s.ov.
1.1-Dichtoroethane 8.0 V. .0V, s.ou. s.0v, $.0 U 30 Gv S0V
1.2-Dichloroethene (total) s.0v. 3.0u, S 0w, s.0u, S.0 v, - .0V,
Chlorofora S04, s.ov, s.0v, 3.0V, 3.0 V. 100 SY 1.0 ).
1. 2-0ichloroethane 3.0y, 5.0 v, s.owv. s.ov. s.0v. 0.8 GV S.0u.
2-Butanone 10.0 U. 10.0 V. 10.0 U, 10.0 V. 10.0 V. - .oV,
1.1, 9-Trichlotoethane s.0 u. s.0 VL. 3.0 U s.0 v, s.0v. 30 Gv s.ovu.
carbon Tetrachloride s.0v. S.0U. 3.0 U. s.0u, 5.0 V. s 7 $.0u.
vinyt Acetate 10.0 U. 10.0 U, 10.0 U, 10.0 U. 10.0 V. - 0.0 V.
sromodichloromethane 10.0 v. 10.0 U. 10.0 U, 10.0 V. 10.0 v. 30 cv 10.0 U.
1.2-Dichloropropane s.0 v, s.0v. 3.0 u. 3.0 V. 3.0 v, 30 GVe s.0v.
cig=1, 3-Dichloropropene S0V s.ou sSowv. s. 0L, S.0 v - 5.0 v.
Trichioroethene 3.0 v s.owu S.ou 3.0u. 3.0 U, 10 ST 3.0v.
Dibromochioromethane 5.0 v, s.0u. s.0u. s.0u. s.0v. 80 GV 5.0V,
1. 1.2-Trichioroethane s.ov, 3.0V, s.0u. s.0u. 5.0 v, 0.8 Cv 5.0 V.
senzene S.0 v, 3.0 U 5.0 U, s.0v. 5.0 u. ND STes 5.0 V.
Trans=1, 30l chioropropene s.ov. 3.0 L. S.0 v, S.0v. 5.0 v. - s.0v.
sromform 8.0 v, 3.0V, 3ov 3.0V, 3.0v. 30 Cv .0 v.
d-methy|-2-Pentanone 10.0 U. 10.0U, 10.0 L. 10.0 L. 10.0 U, - 0.0V,
2-Hexanone 0.0 v, 19.0 U, 10.0 V. 10.0 L. 10.0 V. 30 Gv 10.0 v.
Tetrachloroethens S0 V. s.0U. s.0u. 3.0V, sov, 0.7 Gv sov,
1.9,2,2-Tetrachioroethane S0V, s.0v, S0V, $.0 U, SO0 U 9.2 Gv LR RN
Yol uere 8.0 V. 3.0 V. s.0v. s.0u, so v, S0 GV $.0 V.
chiorobenzens s.0v. 3.0V, sov. s.0u. sov, 20 Gv L RTR
tthy Ibenzene s.ou. s.ov. s.ov. s.0u. L NTR 30 GV s.0v.
Styrene s.ov. 5.0 L. .0 L. S0V, 5.0 V. 831 SToee LN XTR
Xylene (total) s.0v, s.00L, Sovy. sov. 3.0V 30 GVaese L NTH
Tote! Volatlies (Xnowns) v 7.0 1.0 v, v, - s.0
Other: total conc. {# of cmpds)
unknown Alkane v (V] v v [V} -~ (V]
Uinown Alkens v v V] v v -~ v
Uniinown v v 1] v ' v - v
Total voletiles (Xnowns « TiCs) v 7.0 1.0 (V] v - 3.0



TABLE NO. 2-9

Srookhaven ‘Land! i1}
Ground water Bampiing
Summer/fall 1989 volatite Organic wesylts

(30 - te0 Feet)

upgradiant well Results

well numbet: T2138 72830 72037 73760 73703 73743 7760 73767 737¢8 73933 NYSDEC Class Ga 72018
well Depth: ([} 0 54’ 73° (1N 120" 78 108° (3} 79’ (3 M Ground water (3
Sample Date: August 24 August 22 August 22 August 1% August 29 August 29 August 29 August 24 August 24 Avgust 24 standards/Guidel Ines® August 24
(ug/L)
PARARETERS (up/L)
Chloromethane 0.0V 10.0 U, 10.0 U, 10.0 V. 10.0vV 10.0 U, 10.0 U, 10.0 U, 10.0 U. 10.0 U, .- 0.0 V.
aromonethane 10.0 v 1.0V, 10.0 U, 10.0 V. 10.0 U 10.0 U. 10.0 V. 10.0 U, 10.0 U, 10.0 U, - 10.8 U,
vinyl Chioride nov 10.0 U. 10.0 U. 10.0 V. 19.0 v 10.0 V. 10.0 V. 10.0 U. 10.0 V. 10.0 U, 3 87 t0.0 u.
Chioroethane 109.0 U, 0.0u, 100U, 19.0 U, 0.0V 10.0 U, 10.0 U, t0.0 V. 10.0 VU, 10.0 U. - 10.0 U,
sethyiene Chiotide 4.0 jar, 3.0 L. S0V, 3.0V, 3.0 U, 3.0 V. 3. 0vL. 3.0 )BT. 2.0 )BT. 3.0 T, 30 v 4.0 JOT.
2-Propanone 10.0 U, 10.0 U. 10.0 U. 10.0 U. 10.0 V. 10.0 V. 10.0 U, 7.0 J8F. 4.0 )or. 3.0 )or. - 10.0 U.
Carbon disyttice 3.0v, 5.0V, 3.0V, 3.0V, 3.0V, S.0u. S.0u. $.0 V. 3.0V, 3.0 v, - s.0 V.
1. 1-Dichioroethene S.0vU s.0uU. 3.0 u. 3.0V, 5.0 V. 3.0 U, s.0 V. 3.0 U, s.0 u. 5.0 U, 0.07 cv 3.0V,
1. 1-Dichloroethane s ou, S.0v. 3.0 U. s.ovu. 5.0 U 3.0 U. 5.0V, 3.0V, s.ov. s.0u, 30 v 3.0 V.
1.2-Dichioroethene (total) Jou, 3.0u. 30U, 3.0vu. 3.0V, S.0v, s.ov, s o0vu. s ovu, 3.0uv, ae $.a vy
Chlorolorm S0V L NVR 3.0uU. 3.0V, 30U, 3.0V, j.ov, 3.0v, 3.0V, 3.0u, 100 3T 2.0 y.
1,.2-Dichlorogthane 50V 5.0 U, S0V, 3.0V, 3.0 U, 3.0 U, 3.0V, 3.0 v, 3.0 v, 3.0v, 0.8 Gv 3.0V,
2-sutanone 1.0V 10.0 U, 10.0 U. 10.0 V. 10.0 U. 19.0 U. 10.0 U, 10.0 U, 10.0 V. 10.0 V. - 0.0 U.
1.1, 1=Yrichioroethane s.0v 5.0 U. s.0uV. s.0u. 5.0 V. s.0vu. 3.0 u. 5.0 U. 3.0 V. 3.0 U, 30 CV 5.0 u.
Carbon tetrachioride s ov 5.0 V. 3.0 U, s.0v. 5.0 V. s.0v. .0 V. 8.0 u. 5.0 u. s.0 u. s 57 s.ov.
Viny! Acetate wou 10.0 L. 0.0 U 10.0 U, 10.0 U, 10.0 U, 10.0 U. 10.0 V. 10.0 U. 10.0 U, - 10.0 V.
8romodichiorome thane 10.0 U 10.0u. 0.0 U. 10.0 L. 10.0 U. 10.0 U, 10.0 L. 10.0 U, 10.0 U. 10.0 V. 30 oV 10.0 U,
1.2-Dichloropropane s.0v. 3.0 v, s.0ou. 5.0 U. $.0 U, s.0v. 3.0 v. 5.0 V. 5.0 U. s.0v. 30 GVe s.0v.
Cis=-1,3-Dichloropropene 3.0V, s.0vu. 3.0V s.0u. S 0uU, 3.0U, 3.0 U, 3.0 V. s.0v. S oV, - s.0vV.
Trichioroethene s.ou, s ovu. 5.0 V. 3.0 V. 5.0 U, s.0ou. s 0u. s.0u. 3.0 U, 5.0V, 10 37 s.ou.
01browochiorome thane 3.0 U 3.0 u. 3.0 U. s.0 V. $.0 V. s.0v. sou. 5.0 U. 5.0 V. 5.0 V. 30 cv 3.0 V.
1,1.2-Trichloroethane 5.0V, 3.0 U. 3.0V, $.0V. S0V $.0 VU, 3.0 V. S.0uv. S.0v. S.0 V. 0.6 CvV 3.0V,
Benzene s.0u. 3.0 U. $.0 U. 4.0 ).°° 2.0 ).°° S.0v. 5.0 V. 2.0 ). 4.0 ).oe 5.0 v. ND STee 1.0 j.°°
Trans-1, 3-Dichioropropene 5.0 v, s.0u. $.0u. 5.0 U, s.0 v, 3.0V, s.0v, 3.0 V. s 0w So0v. - s.owu.
Sromofore 3.0V, 5.0 L. $.0u. 5.0V, 30U, s 0u. 3.0 L. 3.0V, 3.0 V. $.0 u. 30 ov 5.0u.
4-nethy | -2-Pentanone 0.0 U. 10.0 U, 10.0 U. 10.0 U, 10.0 V. 10.0 U, 10.0 U. 10.0 U, 0.0V, 10.0 V. - 10.0 V.
2-exanone 10.0 U, 10.0 v, 10.0 U. 10.0 U. 10.0 v, 10.0 V. 10.0 U, 10.0 V. 10.0 V. 10.0 V. 80 cv 10.0 V.
Teteachioroethene 3.0V, 3. 0vu. 5.0V, 5.0 V. S.0 V. 3.0v. S0V 5.0V, 3.0V, S0V, 0.7 Cv 3.0 V.
1,1,2.2-Tetrachlotoethane 3.0 U, L RTR s.ov. s.0v. 3.0 U. s.ov, s.0 v, s.0u. s.0v. s.owv. 0.2 ov s.0 v,
Toluene 5.0uU, $.0 U, 3.0 U, 3.0 L. 3.0 ). 8.0 8.0 3.0 U. 3.0 ). 3.0wv, 30 GV 3.0 U,
Chiorobenzene 3.0V, 5.0 U, s.0U. 1.0 5.0 U. S0V, s.0vu 2.0 ). 3.0 U. 3.0V, 20 Cv 3.0V,
Ethy Ibenzene s.0v, 5.0V, s.0U. 3.0 ). .0 5.0 U. $.0 L. 3.0 V. 1.0 ). s.ov, 30 cv s.0v.
Styrene 5.0 v, $.0 V. s.0u. 5.0 U. s.0v. s.0u, sou. 5.0 U, 3.0 v, 3.0 V. 931 3Teee s.0v.
Xylene (total) .0 v 3.0V, S.0V. %0 .0 V. %0 s ov. s.0 V. 3.0V S8 v 30 CVeoss 3.0v.
Total volatiles (Kmowns) 4.0 u. u. 2).0 14.0 15.0 4.0 14.0 14,0 10.0 - 7.0
Other: total conc. [ of cmpds)
unknown Alkane v v 6.0 (1} v v u v v v v - V]
unknown Aikene v v 8.0 ) [V} 23.0 J [t} U v v v v v - V]
uninown v V] v 35.0 ) [3) 335.4 ) [3) 18.7 ) (2] 16.4 § 12] v v v - v
Total volatiies (Xnowns « TiCs) 4.0 u 1.0 2.0 .4 ».’ 24.4 14.0 14.0 10.0 - 7.0
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Indicates that the compound was snaiyzed for but not detected.
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the method. The concentration Jisted Is an estimated value. which is less than
the specitied minlmm detection |imit but greatesr than zero.
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Exceeded the NvSOEC Class GA ground water standard of guideline valve.
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3.0 PHASE II/PART 360 HYDROGEOLOGIC INVESTIGATION SAMPLING PROGRAM

3.1 Introduction

In order to meet the requirements of both a Phase Il Investigation and Part 360
Hydrogeologic Investigation for the Brookhaven landfill, a program has been designed to
include sampling of ground water and soil from 20 new monitoring wells on the site, as
well as the sampling of landfill leachate, and surface water and surface water sediment
downgradient from the landfill. This section presents the specific components and

associated activities of this sampling program.

3.2 Geophysical Survey

A geophysical survey will not be conducted during the field program. The
boundaries of the landfill are well known and there is no indication of the presence of any
hazardous waste or drums on the site. This is supported by the findings of the NYSDEC
Phase I Investigation and USEPA Potential Hazardous Waste Site Preliminary Assessment

documenting the historical disposal of waste at this site.

With regard to the utilization of a future geophysical survey, it is recommended that
the results of this investigation be obtained and analyzed first in order to determine the
need for and scope of any survey in the future (if required).

3.3 Well Drillin tallation

The primary purpose of the installation of monitoring wells at the site of the landfill
is to obtain and evaluate subsurface data. Subsurface data will include ground water
quality and soil information which will assist in establishing current/background
conditions, identifying the geology and hydrogeology of the site, and determining if there
has been a release of contamination, as well as to support a closure plan and landfill

expansion permit application.

Although there are numerous monitoring wells at and downgradient of the landfill,
the existing wells are constructed of steel or PVC using chemical adhesives or without an
impermeable seal in the annular space between the borehole and well casing which are not
in conformance with current NYSDEC policy. The NYSDEC requirements for Phase II and
Part 360 Hydrogeologic Investigations stipulate that PVC~cased wells must be constructed
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without adhesives and contain seals above the well screen. Therefore, for the purpose of
this investigation, new monitoring wells will be constructed in accordance with NYSDEC

requirements.

Data obtained from this investigation will assist NYSDEC in the determination of
the appropriate classification for this waste disposal site and to support the permit
application requirements for both closure of the existing landfill and expansion of the

landfill to the west of the current landfilling operation (see Figure No. 3-1).

3.3.1  Well Depths

The monitoring well program will involve the installation of 20 wells at varying
depths, four of which will be single wells and 16 will be constructed in clusters at eight
locations. Each well cluster will consist of two individual wells, screened at different
depths at the same location. The utility of the single shallow wells and well clusters in
this investigation will be to define the three-dimensional flow system within the critical
stratigraphic section, which is the upper glacial aquifer, and the horizontal and vertical
distribution of contaminants in this section in the immediate area of the landfill.

The shallow wells will be of a depth of approximately 40 feet below ground surface
in the surficial glacial deposits, and will be installed at each well location. The water
table at the site lies approximately 30 feet below ground surface.

A deep well shall be installed at each cluster location at approximately 140 feet
below ground in Pleistocene glacial deposits, and will be installed at the lithologic
interface of the glacial deposits and the Magohty-Mattawan Group, immediately above
the Gardiners clay if it exists in the area of the well.

The selection of 140 feet as the deepest wells is based on the results of previous
investigations which indicate the presence of the Gardiners clay at this depth, and ground
water quality results from wells screened below the clay layer which do not indicate
contamination by landfill leachate (see Figure No. 3-2). In addition, water level data
above the clay layer in the glacial aquifer indicates horizontal ground water flow, and
according to the USGS, flow in the Magothy below the clay is in an upward direction, all
of which would impede the migration of contaminants below 140 feet.
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3.3.2 Drilling Locations

This section of the work plan provides a brief discussion of the rationale for
selecting the proposed monitoring well locations. One well cluster will be placed
upgradient of the landfill, two clusters and three single shallow wells will be installed
between the existing landfill and the area planned for expansion, one cluster and one
shallow well will be installed downgradient of the landfill expansion area, and four
clusters will be installed downgradient of the existing landfill. The well locations are
shown in Figure No. 3-1 and the depths described in Table No. 3-1.

The rationale for the well cluster locations proposed in this work plan is based in
part on the Part 360 requirements for preparation of a landfill permit application,
requirements for a Phase II Investigation and on the analytical data obtained from prior

investigations.

The well clusters, MW-8 and MW-9, are upgradient of the existing landfill and
proposed expansion, and are located in an area where ground water quality previously
sampled has been found to be representative of ambient Long Island conditions.

With regard to closure and investigation of the existing landfill, it is recommended
that four well clusters (MW-4, MW-5 MW-6 and MW-7) be installed at 1,000 foot
intervals downgradient along the southern and eastern boundaries of the existing landfill,
and that selected existing wells (see Figure No. 3-3) be used to supplement these new
wells at about the 500 foot interval location, if necessary.

For landfill expansion, it is proposed to install wells every 500 feet in downgradient
locations along the eastern and southern boundaries of the planned expansion, alternating
between shallow wells and well clusters (MW-1, MW-2, MW-3, MW-10, MW-11, MW-12
and MW-13).

With regard to fulfilling the requirements of a Phase II Investigation, the wells
described above should more that meet the intent of such an investigation which typically
requires the installation of four well clusters: one upgradient of the site and three

downgradient.
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Table No. 3-1
DESCRIPTION OF PROPOSED MONITORING WELLS

Depth Ground Water

Well No. Description (feet)* Sampling Point Soil Samplin
MW-18 Shallow 40 Water Table None
MW-2S§ Shallow 40 Water Table None
MW-2D Deep 140 Glacial/Magothy Interface Every 5 feet
MW-3S Shallow 40 Water Table None
MW-4S Shallow 40 Water Table None
MW-4D Deep 140 Glacial/Magothy Interface Every 5 feet
MW-58 Shallow 40 Water Table None
MW-5D Deep 140 Glacial/Magothy Interface Every S feet
MW-6S Shallow 40 Water Table None
MW-6D Deep 140 Glacial/Magothy Interface Continuous
MW-7S Shallow 40 Water Table None
MW-7D Deep 140 Glacial/Magothy Interface Every 5 feet
MWwW-8S Shallow 40 Water Table None
MW-8D Deep 140 Glacial/Magothy Interface Continuous
MWwW-39S Shallow 40 Water Table None
MW-9D Deep 140 Glacial/Magothy Interface Every S feet
MW-10S Shallow 40 Water Table None
MW-11S Shallow 40 Water Table None
Mw-11D Deep 140 Glacial/Magothy Interface Every 5 feet
MW-12S Shallow 40 Water Table None
MW-13S Shallow 40 Water Table None
MWwW-13D Deep 140 Glacial/Magothy Interface Every 5 feet

* Approximate depth below ground surface.

2040E
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In addressing downgradient ground water contamination, the Town of Brookhaven
and the USGS have developed an investigation plan for 1990, which will involve the
installation of additional wells and sampling of both the new wells and selected existing
wells in an effort to better define the horizontal and vertical extent of the plume and

threat to water supply.

3.3.3 Monitoring Well Instailation

Each monitoring well will be designed to intercept and effectively monitor the
water table system and interface between the Pleistocene glacial deposits and the
Magothy aquifer in the Magothy-Mattawan group. As previously described in Section
3.3.1, it is estimated that each shallow well will be approximately 40 feet deep and the
deep wells will be set at the top of the Gardiners clay or at approximately 140 feet deep.

Both the shallowkand deep wells will be constructed by the auger method, or by

driven or spin casing.

At each cluster location, borings will first be advanced through the glacial deposits
for the deep well to determine the geologic characteristics at the well site. Depending
upon the geology, as well as split spoon organic vapor measurements, the final well depths
may vary from the approximate depths described above and contained in Table No. 3-1.
For example, if there is a clay lens at 100 feet or high organic vapor readings are obtained
from soil samples at this depth, the deep well screen will be set, with the approval of the
NYSDEC field supervisor, at this depth rather than at 140 feet.

Well construction will consist of a 2 inch diameter stainless steel screen and
threaded, flush joint PVC casing. Ten feet of stainless steel wire wrapped screen with
0.01 inch openings (or as required as a function of formation and/or sand pack) will be
installed in the deep borehole and a 20 foot screen will be installed in the shallow borehole
(5 feet above the water table and 15 feet below).

A 2 inch diameter PVC riser will extend from the top of the screen to ground
surface elevation and be contained in flush mounted vaults.

The annulus of the borehole in the area of the screen will be sand-packed using a

tremie pipe to a height of 2 feet above the screened interval with clean silica sand. A 3
foot seal of bentonite slurry will be placed immediately above the filter material using a
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tremie pipe. The remaining annulus will be grouted to the surface with a cement/bento-

nite slurry, also using a tremie pipe to prevent bridging and to ensure filling of all voids.

A 4 inch diameter protective outer steel surface casing with locking cover and a
surface cement pad will be installed, except in situations where flush mounted vaults will
be required. Figure No. 3-4 provides an illustration of well construction. A more detailed
description of well construction and installation is contained in the Technical

Specifications in Appendix A.

Wells will be developed until a turbidity of 50 NTUs (nephelometric turbidity units)
is attained or until the NYSDEC field supervisor approves termination of development.
Well development will be supplemented by measurement of temperature, pH and specific
conductance, and will continue until stabilization of these parameters is achieved, or as

approved by the NYSDEC supervisor.

Vertical (to the nearest 0.01 foot) and horizontal controls, using USGS benchmarks,

will be established for all wells.

3.4 Selection of Sampling Locations

Five different activities will comprise the sampling program for this investigation.

Soil - During construction of the deep monitoring well boreholes, split spoon soil
samples will be obtained at five foot intervals beginning at ground surface (and at changes
in lithology) except for upgradient borehole (MW-8) and downgradient borehole (MW-6)
which will be sampled continuously. These samples will provide detailed stratigraphic
information on the landfill site. (Soil samples will not be obtained from any of the shallow
boreholes.)

Soil samples obtained from the split spoons will be observed for geologic
characteristics and screened with a portable organic vapor analyzer, either a Century
OVA and/or Photovac Tip. Should the organic vapor measurements warrant a chemical
analysis of the split spoon sample, analysis will be for the Target Compound List (TCL)
+30 parameters. Selection of soil samples for chemical analysis (if necessary) will be
made with the approval of the NYSDEC field supervisor. Provision has been made in this
Work Plan for the collection of 16 soil samples for chemical analysis (two from each deep

borehole).
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In addition to visual characterization and selective chemical analysis of soils, grain
size and Atterberg limits analysis will be conducted on representative non-cohesive and
cohesive units, respectively. It is anticipated that a total of 22 samples will be obtained
for this analysis (one sample from each of the boreholes). The samples for grain size will
be obtained at the depth of the screen and samples for Atterberg limits will be at the
depth of a confining unit, if encountered. If 20% of the material passes the No. 200 sieve

size, a hydrometer analysis will also be performed.

Ground Water — Each of the 22 wells installed as part of this investigation will be
sampled and analyzed for TCL +30 and leachate indicator parameters which are described
in Table No. 3-2.

Leachate - In order to determine if there has been a release of hazardous chemicals
from the landfill, the leachate produced at the landfill will be sampled and analyzed.
Once the contaminants of concern are identified from the leachate data, the information
will be used to indicate where landfill contamination exists in the surrounding area, as
well as to define the analytes of concern for long-term monitoring. Samples will be
obtained from the leachate collection points of Cell Nos. 1, 2 and 3 (see Figure No. 3-5).

Surface Water - A chemical evaluation of surface water samples in the stream
flowing southeast of the landfill (Beaverdam Creek) will assist in determining if
contamination of the stream exists and if the source of contamination is in the landfill.
Three surface water samples will be collected from this creek. The approximate locations
of these samples are illustrated in Figure No. 3-6; however, final location selection will
be based upon the direction of the NYSDEC field supervisor.

Surface Water Sediment - Analyzing sediment samples downgradient of the landfill
site could provide information on impacts of the landfill and contaminants of concern in
the study area. Samples will be taken just below the sediment surface in the stream bed.
Three samples will be collected. These sediment samples will be obtained from the same

locations as the surface water samples (see Figure No. 3-6).

Water Level Measurements - Stabilized ground water level measurements will be
obtained from each of the 22 wells installed as part of this investigation. Measurements
will be obtained prior to well evacuation and sample collection. In addition, surface water
elevations and flows will be obtained at the surface water/sediment locations when the

samples are collected.
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Table No. 3-2

NYSDEC RECOMMENDED PART 360 BASELINE
LEACHATE INDICATOR PARAMETERS

Boron

Total Kjeldahl Nitrogen*

Ammonia*

Nitrate*

Biochemical Oxygen Demand (5-Day)
Chemical Oxygen Demand

Total Organic Carbon

Total Dissolved Solids*

Sulfate*

Chromium (Hexavalent)

Detergent (Myth] Blue Active Substances)
Alkalinity

Color

Odor

Hardness (Total)

Chloride*

Phenols*

Dissolved Oxygen (Field Parameter)
Specific Conductivity (Field Measured)*
Total Volatile Solids (Leachate Only)
pH (Field Measured)

Eh (Field Measured)

Turbidity

*Routinely monitored by the Town of Brookhaven.

Note: Other Baseline Parameters, such as metals (potassium, sodium, iron, manganese,
magnesium, lead, cadmium, aluminum, calcium, toxic metals and cyanide) and
organic compounds (including volatile organics) are included in the TCL+30 list of
parameters. It is not planned to analyze for dioxins and furans.
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In Situ Permeability Tests — Slug tests will be performed in representative wells.
For this work plan, it is anticipated that these tests will be conducted for a total of 10 of

the wells at the direction of the NYSDEC field supervisor.

Air Monitoring - According to previous investigations undertaken by NYSDEC
(Phase I Investigation) and USEPA (Field Investigation Team), the presence of total
organic vapors above ambient has not been detected; therefore, collection of air samples
will not be performed as part of this investigation. However, total organic vapors using
either a portable flame ionization or photoionization instrument (Century OVA-128 or
Photovac Tip II, respectively), oxygen, flammable gases and hydrogen sulfide using a
multi-gas (Ecotox—-40), and dust using a Mini Ram Dust Indicator will be measured at each
of the boreholes to be constructed as part of this investigation and at the leachate

collection pools.

Biota - Sampling of biota will not be performed as part of the investigation since
there does not appear to be stressed wildlife habitats outside of the landfill property.
Future sampling of biota (if any) will be determined by the results of the sampling

program contained in this work plan.

A summary of the field sampling program is provided in Table No. 3-3. A detailed
description of sampling and sample handling procedures, equipment decontamination
procedures and equipment calibration procedures is provided in Sections 4.6, 4.7 and 4.10
of the Quality Assurance/Quality Control section of this work plan, respectively.
Handling and disposal of investigation derived wastes, such as drill cuttings, and
development and purge water, are described in Section 5.8 of the Health and Safety Plan.

3.5 Analytes of Concern

All samples collected as part of this investigation (soil, sediment, ground water,
surface water and landfill leachate) will be analyzed for TCL+30 as defined by NYSDEC in
the September 1989 Analytical Services Protocol (ASP). The list includes: metals,
cyanide, volatile organic compounds, acid extractables, base neutrals, pesticides and
PCBs. In addition, ground water, surface water and leachate will be analyzed for
NYSDEC leachate parameters (see Table No. 3-2). No samples will be analyzed for dioxin

or furans.
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Sampling Area/

Envirommental Media

Soil

Ground Water

Leachate

Surface Water

Surface Water
Sediment

Air

Sample Location

Deep boreholes
constructed as
part of this

investigation

Upgradient, expansion
area and downgradient
monitoring wells
installed as part of
this investigation

Landfill Cell Nos.
1, 2 and 3

Beaverdam Creek

Beaverdam Creek

Boreholes constructed
as part of this
investigation and
Landfill Cell Nos.

1, 2 and 3

Sample Point

Borehole

Monitoring Well

Leachate
collection
pools

Along length
of creek

Along Tength
of creek (same
locations as
surface water
samples)

Borehole and
Teachate
collection
pools

Table No. 3-3

SUMMARY OF BROOKHAVEN LANDFILL
PHASE II AND PART 360 HYDROGEOLOGIC INVESTIGATION SAMPLING/ANALYTICAL PROGRAM

No. of
Samples
18
(2 from

each deep
borehole)

22

Continuous

Depth

Where indi-
cated by
organic vapor
measurements
and visual

characteristics

Immediately
below water
surface after
evacuation of
three well
volumes

Immediately
below leachate
surface

Immediately
below water
surface

Immediately
below sediment
surface

Immediately in
the vicinity

of sample point

Procedure

Equipment

See Section
4.6.1 of
QA/QC Plan

See Section
4.6.2 of
QA/QC Plan

See Section
4.6.3 of
QA/QC Plan

See Section
4.6.4 of
QA/QC Plan

See Section
4.6.5 of
QA/QC Plan

See Section
4.6.6 of
QA/QC Plan

*A hydrometer analysis will also be performed if 20% of the sample is less than No. 200 sieve size.

2040E

Split
spoon

Teflon
bailer

Teflon
bailer
(dedicated)

Sample
bottle
directly

Stainless
steel
Tadle or
scoop

Organic
vapor
analyzer,
multi gas
meter and
dust
indicator

Analytical
Parameter

TCL 430, and
grain size
or Atterberg
limits* for
22 samples

at depth of
well screens
and confining
units,
respectively

TCL +30 and
NYSDEC
Baseline
Leachate
Parameters

TCL +30 and
NYSDEC
Baseline
Leachate
Parameters

TCL +30 and
NYSDEC
Baseline
Leachate
Parameters

TCL +30

Total organic
vapors,
oxygen,
flammable
gases and
hydrogen
sulfide and
dust

Remarks

Also slug (hydraulic
conductivity) tests
for 10 wells

Also water level
measurements from
each of the 22 wells
installed as part of
this investigation

None

Also water level
(staff gauge) and
flow measurements
of creek (same time
when samples are
obtained)

None

None



3.6 Location of Background Sampling Points

This investigation is designed to determine if the Brookhaven landfill site is a source
of surface and/or ground water contamination in the study area and to establish
ambient/existing water quality conditions. This effort will serve to provide information
to NYSDEC in order to reclassify the site from its present classification of 2a and to
provide existing water quality conditions and hydrogeologic characteristics for the landfill
closure plan and Part 360 permit application for expansion. During this investigation,
ground water and subsurface soil samples will be collected upgradient from the landfill as
a control in the program. See Figure No. 3-2 for the locations of MW-8 and MW-9, the
upgradient ground water and subsurface soil control sample locations. It should be noted
that upgradient/upstream surface water and sediment samples will not be obtained since
entire Beaverdam Creek is located downgradient from the landfill.
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4.0 QUALITY ASSURANCE/QUALITY CONTROL PLAN
4.1 bjectiv

The purpose of this Phase II and Part 360 Hydrogeologic Investigation is to
determine if hazardous wastes have been released to the environment from the
Brookhaven landfill in order to provide information to NYSDEC to reclassify the site from
its current classification of 2a under the New York State Superfund Program, and to
provide hydrogeologic, and water and soil quality data as part of the landfill Closure Plan
and permit application for expansion. This goal will be achieved by conducting a field
sampling program addressing soil, ground water, leachate, surface water and sediment.

For a more detailed discussion of site history and background refer to Section 2.0 of
this work plan.

4.2 Data Usage

The data generated from the field sampling program will be used to determine if the
Brookhaven landfill is a source of contamination in the area, and if so, the nature and
extent of contamination on a preliminary basis. The data generated from this program
will also be used to establish current subsurface soil, ground water, landfill leachate and
surface water and sediment quality in the vicinity of the landfill for the purposes of
facility design, monitoring and contingency planning.

4.3 Monitoring Network Design and Rationale

As described in Section 3.0 of this work plan, the sampling program for chemical

analysis is as follows:

o Soil - In general, during deep borehole construction, split spoon samples will be
taken every five feet or where lithology changes significantly to characterize
the geology of the site. (Continuous split spoon samples will be obtained from
selected deep wells.) Depending on the results of infield observations and
organic vapor readings obtained from the split spoon samples, provision is made
for laboratory analysis of selected soil samples to determine the nature of
contamination of the contaminated zone, if any.
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o Ground Water - Samples will be taken from monitoring wells installed as part of
this investigation to determine the vertical and horizontal extent of

contamination in the aquifer of concern, if any.

o Landfill Leachate ~ Samples will be obtained from the leachate collection pools
located in the landfill to determine if direct discharges from the site are

sources of contamination.

0 Surface Water — Samples will be taken of Beaverdam Creek located southeast
of the landfill to determine if contamination of this water body is occurring.

o Surface Water Sediment - Samples will be taken from Beaverdam Creek to
determine the nature and the extent of contamination in the stream bed, if any.

4.4 Project Organization and Responsibility

See Table No. 6-1 and Figure Nos. 6-1 and 6-2 in Section 6.0 of this work plan.
45 D lity Requir m

Table No. 4-1, Monitoring Parameters, contains required sample container types,
preservation techniques and holding times required for analyses of the Target Compound
List (TCLW+30 compounds and the NYSDEC Leachate Parameters (see Table No. 4-2).
Data quality requirements are provided in Table No. 4-3, which includes the detection
limit for each parameter and sample matrix. Note that quantitation limits, estimated
accuracy, accuracy protocol, estimated precision and precision protocol are determined
by the laboratory and must be in conformance with the requirements of the 1989 NYSDEC
Analytical Services Protocol (ASP). The laboratory to be used for this analytical program
(Nytest Environmental) is approved by NYSDEC. Since Nytest is an approved laboratory,
specific analytical procedures and laboratory QA/QC descriptions are not included in this
work plan, but are available upon request. '

4.5.1 Data Representativeness

The sampling program described in Section 4.0 of this work plan is designed to

provide data representative of site conditions.

2042E 4-2



Sample Location

Monitoring
Well Boreholes

*The holding time period begins from the time of verifiable laboratory sample receipt.

2042E

Sample Type

Grab

Grab

Grab

Grab

Grab

Sample Matrix

Sample Fraction

Table No. 4-1

MONITORING PARAMETERS

Number
of Samoles

Soil

Soil

Soil

Soil

Soil

Volatile Organics

Acid and Base
Neutral
Extractable
Organics

Metals

Pesticides/PCBs

Cyanide

18

18

18

18

18

Freguency

1

Container
Type/Size/No.

Glass, clear/
40 ml1/2

Glass, amber/
150 m1/1

Glass, amber/
150 mIN

Glass, amber/
150 m1/1

Glass, amber/
150 mi/1

Sample
Preservation

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C

Holding
Time*

7 days

5 days for
extraction,
40 days for
analysis

26 days for
Hg, 6 months
for all
others

5 days for
extraction,
40 days for
analysis

14 days

Analytical
Method

1989 NYSDEC ASP,
Method 624

1989 NYSDEC ASP,
Method 625

1989 NYSDEC ASP,
Method 200.7

1989 NYSDEC ASP,
Method 608

1989 NYSDEC ASP,
Method 335.2



Table No. 4-1 (continued)
MONITORING PARAMETERS

Number Container Sample Holding Analytical
Sample location Sample Type Sample Matrix Sample Fraction of Samples Freguency Iype/Size/No. Preservation Time* Method
Monitoring Grab Ground Water Volatile Organics 22 1 Glass, clear/ Cool 4°C 7 days 1989 NYSDEC ASP,
Wells 40 m1/3 Method 624
Grab Ground Water Acid and Base 22 1 Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP,
Neutral 11/1-2 extraction, Method 625
Extractable 40 days for
Organics analysis
Grab Ground Water Metals 22 1 Plastic/11/1 HNO3 to 26 days for 1989 NYSDEC ASP,
pH <2, Hg, 6 months Method 200.7
Cool 4°C for all
others
Grab Ground Water Pesticides/PCBs 22 1 Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP,
11/1-2 extraction, Method 608
40 days for
analysis
Grab Ground Water Cyanide 22 1 Plastic/11/1 NaOH to 14 days 1989 NYSDEC ASP,
pH »12, Method 335.2
Cool 4°C
Grab Ground Water Leachate 22 1 See Table See Table See Table 1989 NYSDEC ASP
Parameters No. 4-2 No. 4-2 No. 4-2 (see Table No.

*The holding time period begins from the time of verifiable laboratory sample receipt.
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Table No. 4-1 (continued)
MONITORING PARAMETERS

. Number Container Sample Holding Analytical
Sample Location Sample Type Sample Matrix Sample Fraction of _Samples Frequency IType/Size/No. Preservation Time® Method
Collection Grab Leachate Volatile Organics 3 1 Glass, clear/ Cool 4°C 7 days 1989 NYSDEC ASP
Pools 40 m1/3 Method 624

Grab Leachate Acid and Base 3 1 Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP
Neutral extraction, Method 625
Extractable 11/1-2 40 days for
Organics analysis
Grab Leachate Metals 3 1 Plastic/11/1 HNO3 to 26 days for 1989 NYSDEC ASP,
pH <2, Hg, 6 months Method 200.7
Cool 4°C for all
others
Grab Leachate Pesticides/PCBs 3 1 Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP,
11/1-2 extraction, Method 608
40 days for
analysis
Grab Leachate Cyanide 3 1 Plastic/11/1 NaOH to 14 days 1989 NYSDEC ASP,
pH »12, Method 335.2
Cool 4°C
Grab Leachate Leachate 3 1 See Table See Table See Table 1989 NYSDEC ASP
Parameters No. 4-2 No. 4-2 No. 4-2 (see Table No.

*The holding time period begins from the time of verifiable laboratory sample receipt.
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Table No. 4-1 (continued)
MONITORING PARAMETERS

Number Container Sample Holding Analytical
Sample Location Sample Type Sample Matrix Sample Fraction of Samples Freguency IType/Size/No. Preservation Time* Method
Beaverdam Creek Grab Surface Water Volatile Organics 3 1 Glass, clear/ Cool 4°C 7 days 1989 NYSDEC ASP,
40 m1/3 Method 624
Grab Surface Water Acid and Base 3 1 Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP,
Neutral 11/1-2 extraction, Method 625
Extractable 40 days for
Organics analysis
Grab Surface Water Metals 3 1 Plastic/11/1 HNO5 to 26 days for 1989 NYSDEC ASP,
pH <2, Hg, 6 months Method 200.7
Cool 4°C for all
others
Grab Surface Water Pesticides/PCBs 3 1 Glass, amber/ Cool 4°C S days for 1989 NYSDEC ASP,
11/1-2 extraction, Method 608
40 days for
analysis
Grab Surface Water Cyanide 3 1 Plastic/11/1 NaOH to 14 days 1989 NYSDEC ASP,
pH »12, Method 335.2
Cool 4°C
Grab Surface Water Leachate 3 1 See Table See Table See Table 1989 NYSDEC ASP
Parameters No. 4-2 No. 4-2 No. 4-2 (see Table No.

*The holding time period begins from the time of verifiable laboratory sample receipt.
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Table No. 4-1 (continued)
MONITORING PARAMETERS

Number Container Sample Holding Analytical
Sample Location Sample Type Sample Matrix Sample Fraction of Samples Frequency Type/Size/No. Preservation Time® Method
Beaverdam Creek Grab Sediment Volatile Organics 3 1 Glass, clear/ Cool 4°C 7 days 1989 NYSDEC ASP,
40 mi/2 Method 624
Grab Sediment Acid and Base 3 ] Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP,
Neutral 150 m1/1 extraction, Method 625
Extractable 40 days for
Organics analysis
Grab Sediment Metals 3 1 Glass, amber/ Cool 4°C 26 days for 1989 NYSDEC ASP,
150 miN Hg, 6 mos. Method 200.7
for all
others
Grab Sediment Pesticides/PCBs 3 1 Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP,
150 m1/1 extraction, Method 608
40 days for
analysis
Grab Sediment Cyanide 3 1 Glass, amber/ Cool 4°C 14 days 1989 NYSDEC ASP,

*The holding time period begins from the time of verifiable laboratory sample receipt.

2042E
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Table No. 41 (continued)
MONITORING PARAMETERS
Number of Container Sample Holding Analytical
Sample Location Sample Type Sample Matrix Sample Fraction Samples** Frequency*** Type/Size/No. Preservation Time* Method
Site Field Blank Water Volatile Organics 3 1 Glass, clear/ Cool 4°C 7 days 1989 NYSDEC ASP,
40 m1/3 Method 624
Field Blank Water Acid and Base 3 1 Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP,
Neutral 11/1-2 extraction, Method 625
Extractable 40 days for
Organics analysis
Field Blank Water Metals 3 1 Plastic/11/1  HNO3 to 26 days for 1989 NYSDEC ASP,
pH <2, Hg, 6 months Method 200.7
Cool 4°C for all
others
Field Blank Water Pesticide/PCBs 3 1 Glass, amber/ Cool 4°C 5 days for 1989 NYSDEC ASP,
11/1-2 extraction, Method 608
40 days for
analysis
Field Blank Water Cyanide 3 1 Plastic/11/1  NaOH to 14 days 1989 NYSDEC ASP,
pH »12, Method 335.2
Cool 4°C
Field Blank Water Leachate 3 1 See Table See Table See Table 1989 NYSDEC ASP
Parameters No. 4-2 No. 4-2 No. 4-2 (see Table No.

4-1a)

The holding time period begins from the time of verifiable laboratory sample receipt.
L 3.4

Best estimate approximation based on sampling program (from bailer, scoop/ladle and split spoon samples).

*** As required in accordance with 1989 NYSDEC ASP, will be analyzed only when decontaminating reusable sampling equipment (once from each type of
sampler).
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Table No. 4-1 (continued)
MONITORING PARAMETERS
Number of Container Sample Holding Analytical
Sample Location Sample Type Sample Matrix Sample Fraction Samples** Frequency*** Type/Size/No. Preservation Time* Method
Site Trip Blank Water Volatile Organics 3 Glass, clear/ Cool 4°C 7 days 1989 NYSDEC ASP,
40 m1/3 Method 624

x

The holding time period begins from the time of verifiable laboratory sample receipt.
"X

Best estimate approximation based on sampling program.
***x As required in accordance with 1989 NYSDEC ASP, will be analyzed only when transporting water samples.
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Table No. 4-1 (continued)
MONITORING PARAMETERS
. Container
Sample Location Sample Type Sample Matrix Sample Fraction Frequency*** Type/Size/No.
Site Matrix Liquid**** Volatile Organics Glass, clear/
Spike/Matrix 40 m1/3
Spike
Duplicate
Liquid Acid Base Glass, amber/
Neutral 11/1-2
Extractable
Organics
Liquid Metals Plastic/1IN
Liquid Pesticides/PCBs Glass, amber/
11/1-2
Liquid Cyanide Plastic 1IN
Liquid Leachate See Table
Parameters No. 4-2
* The holding time period begins from the time of verifiable laboratory sample receipt.

**  Best estimate approximation based on sampling program.
*xx%x  As required in accordance with 1989 NYSDEC ASP.
xxx*x Water and leachate.

2042¢

Sample
Preservation

Cool 4°C

Cool 4°C

HN03 to
pH <2,
Cool 4°C

Cool 4°C

NaOH to
pH »12,
Cool 4°C

See Table
No. 4-2

Holding
Time*

7 days

5 days for
extraction,
40 days for
analysis

26 days for
Hg, 6 months
for all
others

5 days for
extraction,
40 days for
analysis

14 days

See Table
No. 4-2

Analytical
Method

1989 NYSDEC ASP,
Method 624

1989 NYSDEC ASP,
Method 625

1989 NYSDEC ASP,
Method 200.7

1989 NYSDEC ASP,
Method 608

1989 NYSDEC ASP,
Method 335.2

1989 NYSDEC ASP
(see Table No.
4-1a)



Sample Location
Site

x

Sample Type

Matrix
Spike/Matrix
Spike
Duplicate

Number of

Sample Matrix Sample Fraction Samples** Frequency***
Solid=*=* Volatile Organics 1
Solid Acid Base 1

Neutral

Extractable

Organics
Solid Metals 1
Solid Pesticides/PCBs 1
Solid Cyanide 1

*x  Best estimate approximation based on sampling program.

nRR

xxxx Sediment or soil.

2042E

As required in accordance with 1989 NYSDEC ASP.

Table No. 4-1 (continued)
MONITORING PARAMETERS

Container
Type/Size/No.

Glass, clear/
40 m/3

Glass, amber/
150 m1/1

Glass, amber/
150 m1/1

Glass, amber/
150 m1/1

Glass, amber/
150 m1/1

The holding time period begins from the time of verifiable laboratory sample receipt.

Sample
Preservation

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C

Cool 4°C

Holding
Time*

7 days

5 days for
extraction,
40 days for
analysis

26 days for
Hg, 6 months
for all
others

5 days for
extraction,
40 days for
analysis

14 days

Analytical
Method

1989 NYSDEC ASP,
Method 624

1989 NYSDEC ASP,
Method 625

1989 NYSDEC ASP,
Method 200.7

1989 NYSDEC ASP,
Method 608

1989 NYSDEC ASP,
Method 335.2
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Table No. 4-1a

MONITORING PARAMETERS AND METHODS

Parameter

Ammonia

Total Organic Carbon
Total Dissolved Solids
Alkalinity

Chloride

pH

Specific Conductance
Total Kjeldahl Nitrogen
Nitrate

Biochemical Oxygen Demand
Chemical Oxygen Demand
Sulfate

Chromium (hexavalent)
Detergent (MBAS)
Color

Odor

Hardness (total)

Total Velatile Solids
Turbidity

Boron

Dissolved Oxygen

4-12

Method

Method 350.3
Method 415.1
Method 160.1
Method 310.1
Method 325.3
Method 150.1
Method 120.1
Method 351.3
Method 352.1
Method 405.1
Method 410.1
Method 375.4
Method 218.5
Method 425.1
Method 110.2
Method 140.1
Method 130.2
Method 160.4
Method 180.1
Method 212.3
Method 360.1



Table No. 4-2

LEACHATE PARAMETERS
METHOD OF ANALYSIS, PRESERVATION AND HOLDING TIMES*

Parameter Method of Analysis Preservation Container Holding Time
Ammonia Method 350.3 H7SO4 to pH <2; Plastic or Glass 26 days
Cool to 4°C
Total Organic Method 415.1 HC1 or H7S04 Glass 5 days
Carbon to pH <2;
Cool to 4°C
Total Dissolved Method 160.1 Cool to 4°C Plastic or Glass 26 days
Solids
Alkalinity Method 310.1 Cool to 4°C Plastic or Glass 12 days
Chloride Method 325.3 None Required Plastic or Glass 26 days
pH Method 150.1 None Required Glass Field Measurement
Specific Method 120.1 None Required Glass Field Measurement
Conductance
Total Kjedahl Method 351.3 H,S04 to pH <2; Plastic or Glass 26 days
Nitrogen Cool to 4°C
Nitrate Method 352.1 H»SO4 to pH <2; Plastic or Glass 26 days
Cool to 4°C
BOD (5-day) Method 405.1 Cool to 4°C Plastic or Glass 24 hours
COoD Method 410.1 HyS04 to pH <2; Plastic or Glass 26 days

*1989 NYSDEC ASP
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Table No. 4-2 (continued)

LEACHATE PARAMETERS
METHOD OF ANALYSIS, PRESERVATION AND HOLDING TIMES*

Parameter Method of Analysis Preservation Container Holding Time
Sulfate Method 375.4 Cool to 4°C Plastic or Glass 26 days

Chromium Method 218.5 Cool to 4°C Plastic or Glass 24 hours
(hexavalent)

Detergent Method 425.1 Cool to 4°C Plastic or Glass 24 hours

(Methyl Blue

Active Substances)

Color Method 110.2 Cool to 4°C Plastic or Glass 24 hours

Odor Method 140.1 Cool to 4°C Glass Analyze immediately
Hardness Method 130.2 HNO3 to pH <2; Plastic or Glass 6 months

(total)

Total Volatile Method 160.4 Cool to 4°C Plastic or Glass 5 days

Solids

Turbidity Method 180.1 None required Plastic or Glass Field Measurement
Boron Method 212.3 None required Plastic 26 days

Dissolved Method 360.1 None required Glass Field Measurement
Oxygen**

Eh — None required Glass Field Measurement

* 1989 NYSDEC ASP
** Surface water only.
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Parameter

Volatile
Organics

Acid
Extractables
Base Neutrals
Pesticides/PCBs
Inorganics
(except cyanide)

Cyanide

Ammonia

Total Organic

Carbon

Total Dissolved
Solids
Alkalinity

Chloride

pH

Sample Matrix

Liquid
Sediment

Liquid
Sediment

Liquid
Sediment

Liquid
Sediment

Liquid
Sediment

Liquid

Sediment

Liquid

Liquid

Liquid

Liquid

Liquid

Liquid

CROL* (ug/1)**

5-10
5-10

10-50
330-1600

10-50
330-1600

0.5-1.0
8.0-160

0.2-5000
0.2-5000

10

10

50

2,000

10,000

(ottt

5,000

*  (Contract Required Detection Limits
** 1987 NYSDEC CLP to be changed to 1989 NYSDEC ASP
*** Working Detection Limits Utilized by Analytical Laboratories
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Table No. 43

DATA QUALITY REQUIREMENTS

Estimated Accuracy

Accuracy Protocol**

Estimated Precision

Precision Protocol**

0.87 - 1.18 ug/1
0.29 - 1.23 ug/1
0.29 - 1.23 ug/1
0.66 - 0.97 ug/1
85% - 102%

of recovery

91% - 96% of
recovery

0.75 - 1.08 mg/1

-9.3 - 42.0 mg/1

-4.7 - +0.6 mg/1

-0.002 ~ +0.07
pH units

Vol. III, Part XIV,
Method 624, Table 6

Vol. III, Part XII,
Method 625, Table 7

Vol. III, Part XII,
Method 625, Table 7

Vol. III, Part XII,
Method 608, Table 4

Vol. III, Part XIV,

Method 200.7, Table 4

Vol. III, Part XV,
Method 335.2,
Subpart 10

Vol. III, Part XV,

Method 350.3, Table 7,

Subpart 8

Vol. III, Part XV,
Method 415.1,
Subpart 9

Vol. III, Part XIII,

Method 160.1,
Subpart 9

Vol. III, Part XV,
Method 310.1,
Subpart 8

Vol. III, Part XV,
Method 325.3,
Subpart 8

Vol. III, Part XIII,

Method 150.1,
Subpart 10

0.11 - 0.84 ug/1

0.13 - 1.055 ug/l

0.13 - 1.05 ug/1

0.15 - 0.47 ug/1

+0.005 - +0.094
mg/1

+0.003 - +0.038
mg N/1

3.93 - 8.32 mg/N

1.14 - 5.36 mg/1

1.54 - 11.80 mg/1

0.10 - 0.20
pH units

Vol. III, Part XIV,
Method 624, Table 6

Vol. III, Part XII,
Method 625, Table 7

Vol. III, Part XII,
Method 625, Table 7

Vol. III, Part XIV,
Method 608, Table 4

Vol. III, Part XIV,

Method 200.7, Table 4

Vol. III, Part XV,
Method 335.2,
Subparti10

Vol. III, Part Xv,
Method 350.3,
Subpart 8

Vol. III, Part Xv,
Method 415.1,
Subpart 9

Vol. III, Part XIII,
Method 160.1,
Subpart 9

Vol. III, Part Xv,
Method 310.1,
Subpart 8

Vol. III, Part XV,
Method 325.3,
Subpart 8

Vol. III, Part XIII,
Method 150.1,
Subpart 10



Parameter
Specific
Conductance

Total Kjeldahl
Nitrogen

Nitrate

Biochemical
Oxygen Demand

Chemical
Oxygen Demand

Sulfate

Chromium
(hexavalent)

Detergent
(MBAS)
Color

Odor

Hardness
(total)

i 1 ]
Sample Matrix CRDL*™ (ugq/1)**
Liquid 0.20
umhos/cm***
Liquid 100
Liquid 100
Liquid 2,000
Liquid 1,000
Liquid 5,000
Liquid 10
Liquid 100
Liquid <5 color
units***
Liquid Oxx*
Liquid 2,000***

Contract Required Detection Limits

Table No. 4-3 (continued)

DATA QUALITY REQUIREMENTS

Estimated Accuracy

-87.9 - -2.0
umhos/cm
-0.08 - +0.03
mg N/1

+0.092 - +0.214

mg N/1

-4.7%

4.1 - 40.1 mg/1

94%

-14.3 - -0.003
mg/1

** 1987 NYSDEC CLP to be changed to 1989 NYSDEC ASP
*** Working Detection Limits Utilized by Analytical Laboratories

2042E

Accuracy Protocol**

Vol. III, Part XIII,
Method 120.1,
Subpart 10

Vol. III, Part Xv,
Method 351.3,
Subpart 10

Vol. III, Part Xv,
Method 352.1,
Subpart 9

Vol. III, Part Xv,
Method 405.1,
Subpart 4

Vol. III, Part Xv,
Method 410.1,
Subpart 9

Vol. III, Part Xv,
Method 375.4,
Subpart 8

Vol. III, Part XIV,
Method 218.5,
Subpart 12

Vol. III, Part XV,
Method 425.1,
Subpart 4

Vol. III, Part XIII,
Method 110.2,
Subpart 10

Vol. III, Part XIII,
Method 140.1,
Subpart 9

Vol. III, Part XIII,
Method 130.2,
Subpart 9

Estimated Precision

Precision Protocol**

7.55 - 119
umhos/cm

0.197 - 1.191
mg N/1

=0.01 - +0.04

mg N/1

+0.7 - +26 mg/1

+17.76 mg/1

1.78 - 11.8 mg/1

+1.0 - +2.7 mg/1

+0.036 - +0.272
mg/1

2.52 - 9.73 mg/1

Vol. III, Part XIII,
Method 120.1,
Subpart 10

Vol. III, Part XV,
Method 351.3,
Subpart 10

Vol. III, Part Xv,
Method 352.1,
Subpart 9

Vol. III, Part XV,
Method 405.1,
Subpart 4

Vol. III, Part XV,
Method 410.1,
Subpart 9

Vol. III, Part Xv,
Method 375.4,
Subpart 8

Vol. III, Part XIV,
Method 218.5,
Subpart 12

Vol. III, Part XV,
Method 425.1,
Subpart 4

Vol. III, Part XIII,
Method 110.2,
Subpart 10

Vol. III, Part XIII,
Method 140.1,
Subpart 9

Vol. III, Part XIII,
Method 130.2,
Subpart 9



Parameter
Total Volatile
Solids

Turbidity

Boron

Dissolved

Oxygen

Eh

*  Contract Required Detection Limits
** 1987 NYSDEC CLP to be changed to 1989 NYSDEC ASP

*** Working Detection Limits Utilized by Analytical Laboratories

2042E

] i ] (]
Sample Matrix CRDL* (ug/1)**
Liquid —
Liquid 0.2-0.5 NTU***
Liquid —_—
Liquid 200***
Liquid _—

Table No. 4-3 (continued)

DATA QUALITY REQUIREMENTS

Estimated Accuracy

0%

Accuracy Protocol**

Vol. III, Part XIII,
Method 160.4,
Subpart 5

Vol. III, Part XIII,
Method 180.1,
Subpart 9

Vol. III, Part XIV,
Method 212.3,
Subpart 4

Vol. III, Part Xv,

Method 360.1,
Subpart 9

Estimated Precision

Precision Protocol**

+11 mg/1

+0.6 - +4.7 NTU

22.8%

0.1 mg/1

Vol. III, Part XIII,
Method 160.4,
Subpart 5

Vol. III, Part XIII,
Method 180.1,
Subpart 9

Vol. III, Part XIV,
Method 212.3,
Subpart 4

Vol. III, Part XV,

Method 360.1,
Subpart 9



4.5.2 Data Comparabili

All data will be presented in the units designated by the methods specified by Nytest
Environmental, which is a NYSDEC certified laboratory, and the 1989 NYSDEC ASP, and
other analytical methodologies, such as Standard Methods, where appropriate. In addition,
sample location, collection procedures and analytical methods from earlier studies will be

evaluated for comparability with current procedures and methods.
4.5.3 Data Completeness

The acceptability of 100% of the data is designed as a goal for this project. The
acceptability of less than 100% complete data, meeting all laboratory QA/QC protocols

and standards, will be evaluated on a case-by-case basis.

4.6 Sampling Procedures

Five types of environmental samples will be collected from varying locations as part
of the field investigation. These include: soil, ground water, landfill leachate, surface
water and surface water sediment. Sampling procedures to be used for each of these
sample types are outlined in the sections below. Sample containers, preservation
techniques and maximum holding times can be found in Table No. 4-1, Monitoring
Parameters. A summary of sample type and equipment can be found in Table No. 4-4.
All appropriate field forms will be prepared for each sample and location as discussed in
Section 4.9. All samples will be delivered to the laboratory within 24 to 48 hours from the

day of collection.
4.6.1 Soil
(1) Be certain that sample location is noted on Location Sketch (see Section 4.9.1).
(2) Unless using disposable equipment, be certain that the sampling equipmeht,

split spoon (see Figure No. 4-1), has been decontaminated as per the procedure
outlined in Section 4.7.
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Table No. 4-4

SAMPLING EQUIPMENT
Sample Type Equipment
Soil Split Spoon

Ground Water
Leachate
Surface Water

Surface Water Sediment

Teflon Bailer
Teflon Bailer (Dedicated)
Sample Bottle (Directly)

Stainless Steel Scoop or Ladle
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Remove the laboratory pre-cleaned sample bottle from the sampler cooler,
label bottle with an indelible marker, fill out Sample Information Record (see
Section 4.9.2) and Chain of Custody Form (see Section 4.9.3).

Wear disposable gloves and eye protection.

Auger into the soil to the desired depth and drive the split spoon sampler.
Retrieve the split spoon and immediately after opening the split spoon, obtain
an organic vapor measurement. Fill out Boring Log Form (see Section 4.17).
Sample aliquots will be removed from the split spoon using a disposable sterile
wooden tongue depressor and placed in the open sample bottle. Close sample
bottle.

Return sample bottle to sample cooler.

Decontaminate the split spoon according to procedures described in Section 4.7,
or equivalent, and safely dispose of tongue depressor.

4.6.2 Ground Water

(1

(2)

3)

(4)

(5

2042E

Be certain that sample location is noted on Location Sketch (see Section 4.9.1).

Measure the depth to water using a decontaminated weighted steel tape or
electronic measuring device. Compute the volume of standing water in the well.

Remove the laboratory pre-cleaned sample bottle from the sample cooler, label
bottle with an indelable marker, fill out Sample Information Record (see
Section 4.9.2) and Chain of Custody Record (see Section 4.9.3).

Wear disposable gloves and eye protection.
Remove three times the volume of standing water from each well with a
decontaminated teflon bailer (see Figure No. 4-2) utilizing a braided nylon rope,

or a pump using dedicated polyethylene tubing. Measure the pH, temperature
and specific conductance of the ground water to confirm adequate well purging.
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Fill all of the individual sample containers (preservatives added previously by
the analytical laboratory where appropriate). Gently pour the sample into the
sample bottle taking care not to spill sample on outside of bottle or overfill
bottle, and replace the cover on the sample bottle. Samples for volatile organic
analyses will have no air space in the sample vial prior to sealing. This is
accomplished by filling the vial such that there is a meniscus on top. Carefully,
slide the septum, teflon side down, onto the top of the vial. Cap the vial.
Check for bubbles by turning the vial upside down and tapping it lightly. If
bubbles appear, reopen the vial, remove the septum and add more sample (or
resample). Replace the septum, recap the bottle and check for bubbles.

Continue until vial is bubble-free.
Return sample bottle to sample cooler.

Decontaminate the bailer or pump as per the procedures outlined in Section 4.7.

4.6.3 Leachate

(1)

2)

(3)

4)

(5

(6)

2042E

Make sure location is noted on Location Sketch (see Section 4.9.1).

Make sure that the sampler has been decontaminated utilizing the procedures

outlined in Section 4.7.

Remove the laboratory pre-cleaned sample bottle from the sample cooler, label
bottle with an indelable marker, fill out Sample Information Record (see
Section 4.9.2) and Chain of Custody Record (see Section 4.9.3).

Wear disposable gloves and eye protection.

Lower the bailer (see Figure No. 4-2) into the leachate pool making sure that
the sample is taken just below the surface of the leachate.

Raise the bailer out of the leachate pool.
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Gently pour the sample into the sample bottle taking care not to spill sample on
outside of bottle or overfill bottle, and replace the cover on the sample bottle.
For volatile organic samples, make sure that there are no air bubbles in the
sample vial after it has been capped. This is accomplished by filling the vial
such that there is a meniscus on top. Carefully slide the septum, teflon side
down, onto the top of the vial and cap the vial. Check for bubbles by turning
the vial upside down and tapping it lightly. If bubbles appear, reopen the vial,
remove septum and add more sample (or resample). Replace septum, recap the
bottle and check for bubbles. Continue until vial is bubble-free.

Return sample bottle to sample cooler.

If the bailer is not dedicated, decontaminate the sampler as per the procedures
outlined in Section 4.7.

4.6.4 Surface Water

(1

(2

3

4)

%)
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Be certain that sample location is noted on Location Sketch (see Section 4.9.1).

Unless the sample is to be collected directly into the sample container, be
certain that the sampler, either the ladle or scoop (see Figure Nos. 4-3 and 4-4)
has been decontaminated utilizing the procedures outlined in Section 4.7.

Remove the laboratory pre-cleaned sample bottle from the sample cooler, label
bottle with an indelible marker, fill out Sample Information Record (see Section
4.9.2) and Chain of Custody Form (see Section 4.9.3).

Wear disposable gloves, and boots if it is necessary to enter the water.

Enter the water downstream of the sample location with minimum disturbance
of the sediment and lower the sampler (or glass sample bottle) slowly into the
water making sure that the sample is taken just below the surface of the water
(or at the water/air interface if there is a sheen present) and raise the sample
out of the water. Sample surface water first at the most downstream location
and move sequentially upstream. (Also sample water before sediment to avoid
introduction of sediment into the water column.)
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Gently pour the sample into the sample bottle if not sampled directly, taking
care not to spill the sample on outside of bottle or overfill bottle, and replace
the cover on the sample bottle. For volatile organic samples, make sure that
there are no air bubbles in the sample vial after it has been capped. This is
accomplished by filling the vial such that there is a meniscus on top. Carefully
slide the septum, teflon side down, onto the top of the vial and cap the vial.
Check for bubbles by turning the vial upside down and tapping it lightly. If the
bubbles appear, reopen the vial, remove septum and add more sample (or
resample). Replace septum, recap the bottle and check for bubbles. Continue
until vial is bubble-free.

Return sample bottle to sample cooler. If sample is obtained directly with a
sample bottle, dry the exterior of the bottle before placing into cooler.

If a scoop or ladle is used, decontaminate the sampler as per the procedures
outlined in Section 4.7.

4.6.5 Surface Water Sediments

1)

(2

3)

4

(5)

(6)
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Be certain that sample location is noted on Location Sketch (see Section 4.9.1).

Unless using disposable equipment, be certain that the sampler has been
decontaminated utilizing the procedures outlined in Section 4.7.

Remove the laboratory pre-cleaned sample bottle from the sample cooler, label
bottle with an indelible marker, fill out Sample Information Record (see Section
4.9.2) and Chain of Custody Form (see Section 4.9.3).

Wear disposable gloves, and boots if it is necessary to enter the water.

Choose either the ladle or scoop (see Figure Nos. 4-3 and 4-4) depending on site

specific conditions.

Insert scoop or ladle into sediment and remove sample.
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With the aid of a disposable sterile wooden tongue depressor, transfer the
sample into the open sample bottle taking care not to spill sample on the
outside of the bottle or overfill bottle. Close the sample bottle.

(8) Return sample bottle to sample cooler.

(9) Decontaminate the sample equipment according to procedures outlined in
Section 4.7 and safely dispose of the tongue depressor.

4.6.6 Air

(1) For the total organic vapor analyzer (OVA) and multi-gas meter, place the
instrument directly over the borehole or sampling point and allow the
instrument readings to stabilize (if possible). For the dust indicator, place the
instrument about 20 feet from the borehole during drilling and allow the
readings to stabilize (again, if possible).

(2) If readings on the OVA and gas meter are above background, move the meter
into the vicinity of the breathing zone of workers at the borehole/sample site,
and allow readings to stabilize (if possible).

(3) Record instrument readings on the Air Monitoring Form (see Sections 4.9.8 and
5.12).

(4) If readings of organic vapors, gases and dust are above the action levels as
provided in Section 5.4.3, appropriate measures will be undertaken as described
in this same section.

4.7 Decontamination Procedures

Prior to sampling, all reusable field sampling equipment must be decontaminated

according to NYSDEC protocol as follows:

(M

(2)

2042E

Equipment will be washed thoroughly with non-residual detergent (alconox) and
tap water using a brush to remove any particulate matter or surface film.

Rinse equipment thoroughly with tap water.
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Rinse equipment thoroughly with distilled water.

Rinse equipment with hexane (pesticide grade) or methanol (pesticice grade)
and air dry.

Rinse equipment thoroughly with distilled water and air dry.

Wrap equipment completely with aluminum foil (shiny side out) to prevent
contamination during storage and/or transport to or in the field.

Remove residue and rinse the sampling equipment thoroughly with tap water in
the field as soon as possible after use.

Submersible pumps, if used to evacuate the wells, will be decontaminated by wiping
down with detergent and water, placing in a clean plastic trash can and pumping ten
volumes of clean tap water through the unit, including all tubing and appurtenances. Care
must be taken to observe safety precautions if the pump is hooked up to a power source.

Drilling rig and split spoon decontamination procedures.

(1) Wash thoroughly with non-residual detergent (alconox) and tap water using a

brush to remove particulate material or surface film.

(2) Steam clean (212°F).

Sampling and drilling equipment will be decontaminated at a ""decon" pad located on
the landfill site. For small sampling items, such as spatulas and scoops, decontamination
will take place over a drum specifically used for this purpose. All equipment will be
decontaminated before proceeding to the work area.

4.8 Laboratory Sample Custody Procedures

Nytest Environmental is a NYSDEC approved laboratory meeting the requirements
for sample custody procedures, including cleaning and handling sample containers and

analytical equipment.

2042E
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4.9 Field Management Procedures

Proper management of field activities is essential to assure that all the necessary
work is conducted in accordance with the sampling plan in an efficient manner. Field
management procedures include following proper chain-of-custody procedures to track a
sample from collection through analysis, noting when and how samples are split, if
required, preparing a Location Sketch, a Sample Information Record Form, a Chain of
Custody Form, Boring and Well Construction Logs, maintaining a Field Log Book daily,
preparing Daily Field Activity Reports, completing Field Change Forms and filling out an
Air Monitoring Form. A discussion of these procedures follows.

4.9.1 Location Sketch

All sampling locations are to be noted on the Location Sketch, with reference to
permanent reference points (if possible). A copy of this form can be found in Section 4.19.

4.9.2 Sample Information Record

At each sampling location, the Sample Information Record form is filled out and

maintained providing the following information:

Site name

Sample crew

Sample location/well number

Field sample identification number
Date

Time

Weather

Temperature

Sample type/method of collection
Well information (ground water only)
Field test results

Constituents sampled

© 0O 0 0O OO 0 0O 0O 0 0 0 ©

Remarks

A copy of the form can be found in Section 4.19.
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493 Chain of Custody

Sample custody is integral to reliable field and laboratory operation. A sample is
considered to be in an individual's custody if any of the following conditions are met:

It is in the individual's physical possession, or

It is in the individual's view after being in his or her physical possession, or
It is secured by the individual so that no one can tamper with it, or

The individual puts it in a designated and identified secure area.

0O O O ©

In general, Chain of Custody Forms are provided by the laboratory contracted to
perform the analytical services. At a minimum, the following information should be
provided on these forms:

Project name and address
Project number

Sample number

Date

Time

Sample location

Sample type

Analysis

Number of containers
Remarks

Type of waste

Sampler(s) name(s) and signature(s)

O 0O 0O 0O OO0 0O O 0O 0 0 O

Spaces for relinquished by/received by signatures and date/time

For this investigation, forms provided by Nytest Environmental will be utilized. A
copy of this form can be found in Section 4.19.

The Chain of Custody Form is filled out and signed by the person performing the
sampling. The original of the form travels with the sample and is signed each time the
sample is relinquished to another party, until it reaches the laboratory or analysis is
completed. The field sampler keeps one copy and a copy is retained for the project file.
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All samples and the Chain of Custody Form will be delivered to the laboratory 24 to 48
hours from day of collection. The sample bottle must also be labeled with a water proof

marker with a minimum of the following information:

o Sample number
o Analysis to be performed
o Date

A copy of the completed form is returned by the laboratory with the analytical

results.
4.9.4 1i mpl

Whenever samples are being split with another party, a Receipt for Samples Form
must be completed and signed. A copy of this form can be found in Section 4.19. A copy
of the Chain of Custody Form will accompany this form. This work plan does not provide

for split samples.
4.9.5 Fiel k

The Field Log Book is a bound book of consecutively numbered pages maintained for
each project. The first page of this log contains the following information:

Project name and address

Name, address and phone number of field contact
Waste generator and address, if different from above
Type of process (if known) generating waste

Type of waste

Suspected waste composition, including concentrations

© 0 0 0 0 O

Daily entries are made for the following information:

Purpose of sampling

Location of sampling point

Number(s) and volume(s) of sample(s) taken

Description of sampling point and sampling methodology

O O 0 0 ©

Date and time of collection
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Collector's sample identification number(s)

Sample distribution and method of storage and transportation

Calibration of equipment and results

References such as maps of the sampling site or photographs of sample

o O O O

collection

o Field observations, including results of field analyses (e.g.: pH, Eh,
temperature, specific conductance), water levels, drilling logs and borings

o Signature of personnel responsible for completing log entries

4.9.6 Daily Field Activity Reports

At the end of each day of field work, the Field Operations Officer completes this
form summarizing the work performed that day, results of field analyses, problems and
resolutions. A cross reference is made to the Field Log Book by page number, if
appropriate. This form is then signed and is subject to review. A copy of the Daily Field
Activity Report can be found in Section 4.19.

4.9.7  Field Changes

Whenever there is a required or recommended investigation/sampling plan change
made in the field, a Field Change Form needs to be completed. This form is completed by
the Field Operations Officer and NYSDEC field supervisor, and approved by the Project
Manager for Dvirka and Bartilucci Consulting Engineers and NYSDEC Project Manager. A
copy of this form is contained in Section 4.19.

4.9.8 Air Monitoring

Whenever air monitoring using an organic vapor analyzer or dust indicator is
required, an Air Monitoring Form needs to be completed. A copy of this form is contained
in Section 4.19.

2042E 4-33



4.10 Calibration Procedures and Preventative Maintenance

The following information/equipment will be maintained at the project site:

o Field and laboratory equipment checklists, and an equipment log book which
will contain schedules, methods and records of usage, maintenance, calibration
and repairs (see Appendix B of this work plan for Calibration Procedures and
Standard Operating Procedures for using field instrumentation). Calibration of
equipment will be performed on a daily basis except where expressly noted in
the equipment manual(s). A record of equipment calibration will be recorded on
a Daily Equipment Calibration Log, a copy of which is provided in Section 4.19.

o0 A schedule of preventive maintenance tasks that will be carried out to
minimize downtime of the measurement equipment.

o  Critical spare parts that will be on hand to minimize equipment downtime.

4.11 Documentation, Data Reduction and Reporting

Nytest Environmental is a NYSDEC approved laboratory meeting requirements for
documentation, data reduction and reporting. All data will be catalogued according to
sampling locations. NYSDEC "Sample Identification and Analytical Requirements
Summary" and "Sample Preparation and Analysis Summary" forms will be completed and
included with the data package. These forms are contained in Section 4.20. The sample
tracking form will reflect the year of the NYSDEC Analytical Services Protocol used.

4.12 Data Validation

Nytest Environmental is a NYSDEC approved laboratory meeting requirements for
data validation. As described in Section 4.11 above, summary documentation regarding
data validation will be completed by the laboratory using NYSDEC forms contained in
Section 4.20 and submitted with the data package.
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Data validation will be performed in order to define and document analytical data
quality in accordance with NYSDEC requirements that project data must be of known and
acceptable quality. The analytical and validation processes will be conducted in
conformance with the NYSDEC State Analytical Services Protocols, dated September
1989.

Because the NYSDEC Analytical Services Protocols are based in large part on the
USEPA Contract Laboratory Protocols (CLP), USEPA Functional Guidelines for
Evaluating Organics and Inorganics Analyses for the CLP will be utilized in formulating
standard operating procedures (SOPs) for the data validation process. These SOPs are
essentially consistent with, and equivalent to, procedures and requirements defined in the
NYSDEC documents. Procedures will address validation of routine analytical services
(RAS) results based on the NYSDEC ASP for standard sample matrices as well as
non-routine (non-TCL or non-standard matrices such as ambient air VOC analyses) special

analytical services (SAS) methodology.

The data validation process will provide an informed assessment of the laboratory's
performance based upon contractual requirements and applicable analytical criteria. The
report generated as a result of the data validation process will provide a base upon which
the usefulness of the data can be evaluated by the end user of the analytical results. The
overall level of effort and specific data validation procedure to be used will be equivalent
to a "100% validation" of all analytical data in any given data package.

During the review process, it will be determined whether the laboratory submittals
for sample results are supported by sufficient back-up data and QA/QC results to enable
the reviewer to conclusively determine the quality of data. Each data package will be
checked for completeness and technical adequacy of the data.

"Qualified" analytical results for any one field sample are established and presented
based on the results of specific QC samples and procedures associated with its sample
analysis group or batch. Precision and accuracy criteria (i.e., QC acceptance limits) are
used in determining the need for qualifying data. Where test data have been reduced by
the laboratory, the method of reduction will be described in the report. Reduction of
laboratory measurements and laboratory reporting of analytical parameters shall be
verified in accordance with the procedures specified in the NYSDEC program documents
for each analytical method (i.e., recreate laboratory calculations and data reporting in
accordance with the method specific procedure). The standard operating guidelines
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manuals and any special analytical methodology required are expected to specify
documentation needs and technical criteria and will be taken into consideration in the
validation process.

Upon completion of the review, a summary report will be developed to include a
cover letter, a brief summary of each QA/QC parameter, the completed QA/QC check
lists for each data package and the "qualified" analytical results for each sample
analyzed. This summary report will be submitted to NYSDEC.

Examples of standard organics and inorganics data validation QA/QC inventory lists
which are proposed for use on this project are contained in Section 4.22. These report
forms will be modified as necessary and appropriate for any project specific or NYSDEC

requirements.

The following is a description of the two—phased approach to data validation planned
to be used in this project. The first phase is called checklisting and the second phase is
the analytical quality review, with the former being a subset of the latter.

o Checklisting - The data package is checked for correct submission of the
contract required deliverables, correct transcription from the raw data to the
required deliverable summary forms and proper calculation of a number of
parameters.

o Analytical Quality Review — The data package is closely examined to recreate
the analytical process and verify that proper and acceptable analytical
techniques have been performed. Additionally, overall data quality and
laboratory performance is evaluated by applying the appropriate data quality
criteria to the data to reflect conformance with the specified, accepted QA/QC
standards and contractual requirements.

4.13 Performance and System Audits

Nytest Environmental is a NYSDEC approved laboratory satisfactorily completing

performance audits and performance evaluation samples.
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4.14 Corrective Action

Nytest Environmental is a NYSDEC approved laboratory meeting requirements for

corrective action protocols.

Although highly unlikely, if the laboratory encounters samples with matrix
interferences which prevent the achieving of ASP detection limits after utilizing the
required ASP cleanup procedures and no target compounds are found, then the laboratory
will notify Dvirka and Bartilucci Consulting Engineers and the NYSDEC QA/QC officer
for guidance and with suggestions as to how to proceed with the analysis.

4.15 Trip Blanks

A trip blank is an aliquot of analyte-free water prepared in the laboratory, and
transported to and from the field unopened. It is a check on sample contamination
originating from laboratory decontamination procedures, handling and sample transport.
A trip blank is provided daily, or for a 48-hour "batch" of samples. (NYSDEC allows
samples to be held in the field for a maximum of 48 hours between the day of sample
collection until delivery to the laboratory.) Trip blanks are analyzed only when collecting
water samples and for volatile organic chemicals only.

4.16 Field Blanks

The field blank is an aliquot of analyte-free water which is opened in the field, and
is generally poured over or through a sample collection device, (after it is decontami-
nated), collected in a sample container and returned to the laboratory as a sample for
analysis. It is a check on sampling procedures and cleanliness (decontamination) of sample
devices. Generally a field blank is collected daily or for a "batch" of sample matrices
collected in the same manner (such as sediment, surface water, etc.) up to a maximum of
20 samples. Field blanks are analyzed for the suite of chemicals analyzed for in the
environmental samples collected in that "batch". Field blanks do not need to be analyzed
when using dedicated or disposable (one use only) sampling equipment.
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4.17 Matrix Spikes/Matrix Spike Duplicates

Matrix spikes and matrix spike duplicates are used by Nytest Environmental as part
of its Internal Quality Assurance/Quality Control Program (QA/QC). This QA/QC check
is consistent with the New York State Department of Environmental Conservation Quality
Control Laboratory Protocol. One liquid and one solid matrix spike sample will be
collected and submitted for laboratory analysis for every 20 samples of a similar matrix.
A matrix spike duplicate will also be collected and submitted for each matrix (liquid and
solid).

4.18 Method Blanks

Method blanks are analyzed daily by the laboratory to check for contamination
which may be introduced to the sample as a result of the analytical procedure itself. In
instances where a particular compound is found in the method blank and in the
environmental sample, the concentration in the environmental sample must be at least 10
times that of the method blank in order for the result to be valid.
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4.19 Field Management Forms
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SITE SAMPLE CREHW

SAMPLE LOCATION/KWELL NO.

FIELD SAMPLE I.D. NUMBER DATE

TIME WEATHER TEMPERATURE

SAMPLE TYPE:

GROUND WATER SEDIMENT

SURFACE WATER/STREAM AIR

SOIL OTHER (Describe, 1.e., septage,
leachate)

WELL INFORMATION (fill out for groundwater samples):

DEPTH TO WATER MEASUREMENT METHOD
DEPTH OF WELL MEASUREMENT METHOD
VOLUME REMOVED REMOVAL METHOD
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COLOR PH ODOR
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OTHER (OVA, Methane meter, etc.)

CONSTITUENTS SAMPLED:

REMARKS:

WELL CASING VOLUMES
GAL/FT 1-1/74" = 0.077 2" = 0.16 3" = 0.37 4" = 0.65
1-1/2" = 0.10 2-1/2" = 0.24 3-1/2* = 0.50 6" = 1.46
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z lo Z
S| e[S 29
Reinquished by : (Synarure) (1 Date/Time |Received by.(S/gnaturel (1) | Relinquished by . (Signarure) Date/Time |Received by - SignorurelTZ] |
Relinquished by : (S/gnarure) (3) Dote/Time |Received by./Signarure)(3) Relinquished by. Sgnarure (4 ) Date/Time |Receivedby:Symanre) (4)
Relinquished by: /Signarure) (3) Date/Nme |Received for Laborabry by: Date /Time Remarks
(Signature)

SAMPLER (Signature)
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RECEIPT FOR SAMPLES

PROJECT NAME: FIELD LOG BOOK REFERENCE NUMBER:

PROJECT ADDRESS: SAMPLED BY:

PROJECT NUMBER: SPLIT WITR

T 106 NO. OF
mz‘ég DATE | TIME § g SPLIT Sgg'é TAG NUMBERS SAMPLE LOCATION 750N: REMARKS
‘ﬁmsumd by (Signature) Receved by /5/)natwre) Telephone
Date - Time Titie Date Time
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CONBULTING ENOAEERS

PROJECT NAME:

AIR MONITORING FORM

DATE:

PROJECT NUMBER:

INSTRUMENT:

RECORDED BY:

CALIBRATION DATE:

WEATHER CONDITIONS:

CALIBRATED BY:

TIME LOCATION

WIND SPEED
AND DIRECTION

READING OBSERVATIOQNS

RECORDING PROCEDURES/REMARKS:




do

and
Bertiucadl
CONBLATING ENOINEEFS

PROJECT NAME:

PROJECT NO.:

LOCATION:

FIELD CHANGE FORM

FIELD CHANGE NO.:

DATE:

FIELD ACTIVITY DESCRIPTION:

REASON FOR CHANGE:

RECOMMENDED DISPOSITION:

FIELD OPERATIONS OFFICER (D&B CONSULTING ENGINEERS) (SIGNATURE)

DATE
DISPOSITION:
ON-SITE SUPERVISOR (NYSDEC) (SIGNATURE) DATE

DISTRIBUTION:

Project Manager (D&B)
Project Manager (NYSDEC)
Field Operations Officer
On-Site Supervisor (NYSDEC)

Others as required




In-Situ Hydraulic Conductivity Test

CONBLTING ENOSEIENS
Slug Test
Project: Measured By:
Type of Test: Water Level Measurement
Reference Point:

Location:
Test No:

Depth to Corrected | Elapsed

water Head Head Time

Datg. Time (Ft) (Ft) rrection (Ft) (Min) Remarks




4.20 NYSDEC Sample Identification,
Preparation and Analysis Summary Forms
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE IDENTIFICATION AND
ANALYTICAL REQUIREMENT SUMMARY

Customer Laboratory Analytical Requirements*
Sar>le Sample
Ccde Code *VOA *BNA *VOA *pEST *METALS *OTHER
GC/MS | GC/MS 6C PCB
—

* Check Appropriate Boxes ~

s
* CLP, Non-CLP (PLEASE INDICATE YEAR OF PROTO .
* HSt: Priority Pollutant PROTOCOL)

Page 1 of 7



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
SAMPLE PREPARATION AND ANALYSIS SUMMARY

B/N-A
ANALYSES
SA¥rLE 1D MATRIX DATE - DATE REC'D UATE DATE
COLLECTED AT LAB EXTRACTED ANALYZED

" page 2 of 7
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY

VOA
ANALYSES
SAM=LE 1D [ MATRIX DATE ‘DATE ReC'D DATE DATE
COLLECTED AT LAB EXTRACTED ANALYZED
<

- z
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY

PESTICIDE/P(CB
ANALYSES
SaMPLE 1D MATRTX — DATE DATE REC'D DATL DATE
COLLECTED AT LAB EXTRACTED JANALYZED
i |
4
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: 1 4
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| i |
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|
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|
4
| e
4
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

SAMPLE PREPARATION AND ANALYSIS SUMMARY

INORGANIC ANALYSES

-

SARMr_t 1D MATRIX METALS REQUESTED DATE DATE DATE
RECEIVED DIGESTED JANALYZED
B
!
— 1
[
‘Il;
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

E PREFARATION AND ANALYSIS SUM™ARY
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4.21 Data Validation Reporting Forms

2042E 4-41



DATA VALIDATION-ORGANICS

Site Name:

Reviewer:

I. Data Deliverable Requirements

A. Legible

B. Paginated

C. Arranged in order

D. Consistent dates

E. Case Narrative

F. Chain-of-Custody Record
Sample Data Complete

r o

Standard Date Complete
I. Raw QC Data Complete

Comments:

Laboratory Name:

Date of Review:

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

No
No
No
No
No
No
No
No
No




DATA VALIDATION-ORGANICS

Site Name:

Reviewer:

II. Holding Times

Date
ample I.D. Received

Laboratory Name:

Date of Review:

Date
Extracted

Date
Analyzed

Holding Time
Exceeded ?



Site Name:

DATA VALIDATION-ORGANICS

Laboratory Name:

Reviewer:

Date of Review:

Fraction:

III. Tune Summary

TJune File I.D. Number

Acceptable ?

Comments

1.

RO 100 N Oy Ot |1 W N

—
o




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:
Reviewer: Date of Review:
Fraction:

IV. Initial Calibration Summary (GC/MS1)

Date of Calibration:

A. Standard Data Files

Standard 1 ID: Conc:
Standard 2 ID: Conc:
Standard 3 ID: Conc:
Standard 4 ID: Conc:
Standard 5 ID: Conc:

B. 1. All SPCC met Criteria ?

Yes No

2. Calculate a SPCC average RRF

Comments:




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:
Reviewer: Date of Review:
Fraction:__ Date of Calibration:

IV. Initial Calibration Summary (continued)

2. A1l CCC met Criteria ?

Yes No

Comments:

Calculate a CCC % RSD

C. 1. Has the tune for the initial calibration acceptable ?

Yes No

2. Has the calibration conducted within 12 hours of the tune ?

Yes No

Comments:

D. Overall assessment of the initial calibration:
(1ist the associated samples)




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

V. Pesticide Initial Calibration Summary

Column: primary confirmation

Date of Calibration:

A. Analytical Sequence Check
Acceptable ? Yes No

Comments:

B. HKWas the retention time of 4,4'-DDT greater than 12 minutes ?

Yes No

Comments:

C. HKas the linearity check criteria (+ 10% RSD on the gquantitation
column) met ?
Yes No

Calculation

Comments:




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

V. Pesticide Initial Calibration Summary (continued)

Date of Calibration:

D. Was the breakdown of 4,4'-DDT and Endrin less than 20% ?
Yes No
(<20% each for the 1% column)
(<20% combined for the 3% OV-1 column)
Calculation

Comments:

E. HWere the retention times and retention time windows acceptable ?

Yes No

Comments:

F. Overall assessment of the initial calibration:
(list the associates samples)




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:
Reviewer: Date of Review:
Fraction:

VI. Continuing Calibration Summary (GC/MS)

Date of Initial Calibration:

Date of Continuing Calibration:

A. 1. A1l SPCC met criteria ?

File ID:

Yes No
Calculate a SPCC RRF
Comments:
2. A1l CCC met criteria ?
Yes No

Calculate a CCC %4 D

Comments:

B. Overall assessment of Continuing Calibration
(1ist associates samples)




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

VII. Pesticide continuing Calibration Summary

Column: primary confirmation

Date of Initial Calibration:

Date of Continuing Calibration: File ID:

A. Did the pesticide standard compounds show a % D of the calibration
factor of less than 15% if it was a quantitation run or 207 if it was
a confirmation run for all compounds identified ?
Yes No

Calculate a compound's calibration factor for the standard.

Calculate a compound's % D value.

Comments:




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:

Reviewer: ' Date of Review:

VII. Pesticide continuing Calibration Summary (continued)

Date of Continuing Calibration: File ID:

B. Did each compound's retention time fall within the window ?

Yes No

Comments:

C. HKere the DBC retention time shifts within the specified limits ? (+ 2%
for packed columns, + 0.3% for capillary columns)

Yes No

Calibrate a DBC RT %4 D

Comments:

D. Overall assessment of the continuing calibration:
(List the associated samples)




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:
Reviewer: Date of Review:
Fraction:

VIII. Internal Standard Area Summary (GC/MS)

Were all internal standard peak areas within the contract 1imits ?

Yes No

If No, please note below.

Internal Standard Amount Above

Sample Qutside Limits Contract Requirement

Comments



DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:
Reviewer: Date of Review:
Fraction:

IX. Blank Summary

Date/Time of Analysis: vF11e ID:
Compound ncentrati < CROL

List the samples associated with this method blank.




DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:
Reviewer: Date of Review:
Fraction:

X. Surrogate Recovery Summary

Were all surrogate recoveries within the contract limits ?
Yes No

If No, please note below.

Surrogate Compound Amount Above

Sample Qutside Recovery Limits Contract Requirement

mm

n



DATA VALIDATION-ORGANICS

Site Name: Laboratory Name:
Reviewer: Date of Review:
Fraction:

XI. Matrix Spike/Matrix Spike Duplicate Summary

Sample ID: Matrix:

Did the MS/MSD recovery data meet the contract recommended requirements ?

Yes No

If No, please note below.




DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

I. Holding Times

Date Date Date Holding Time
Sample I.D. Received Extracted Analyzed Exceeded ?



DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

Associated Samples:

II. Initial Calibration
1. Here all initial instrument calibrations performed?

Yes No

Comments:

2. Here the initial calibration vertification standards analyzed at the
contract specified frequency?

Yes No

Comments:

3. Here the initial calibration results within the control 1imits 1isted
below?

For tin and mercury: 80-120% of the true value
For all other metals: 90-110 of the true value

Yes No

If "No", note analytes




DATA VALIDATION-INORGANICS

Site Name: ' Laboratory Name:

Reviewer: Date of Review:

Associated Samples:

I1T1. Continuing Calibration

1. Here the continuing calibration verification standards analyzed at
the contract specified frequency?

Yes No

Comments:

2. MWere the continuing calibration results within the control limits
Tisted below?

For tin and mercury: 80-120% of the true value
For all other metals: 90-110 of the true value

Yes No

If "No", note analytes




DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

IV. Blank Summary

A. Method Blanks
1. Was a method blank prepared and analyzed at the contract specified
frequency?
Yes No

2. HWere all the analytes below the CRDL in the method blank?

Yes No

Comments:

B. Calibration Blanks

1. HWere all initial and continuing calibration blanks analyzed at the
contract specified frequency?

Yes No

2. HWere all the analytes below the CRDL in all the calibration blanks?

Yes No

Comments:




DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

V. Duplicate Analysis

1. HKas a duplicate prepared and analyzed at the contract specified
frequency?

Yes No

Comments:

2. Here control 1imits for the relative percent differences (RPD) met for
each analyte?

Yes No

Comments:

For sample values »>5 times the CRDL, the RPD control limit is +20%
For sample values <5 times the CRDL, the RPD control 1imit is +CRDL.

If sample results were outside of the control limits, all data associated
with that duplicate sample should have been flagged with a "*".



DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

VI. Matrix Spike Analysis

1. HWas a matrix spike prepared and analyzed at the contract specified
frequency?

Yes No

Comments:

2. HWere the matrix spike recoveries within the contract specified control
Timits (75-125%)?

Yes No

If "No", note analytes

Data should have been flagged with "N" for analytes our of control limits.
If the sample concentration exceeds the spike concentration by a factor of
four or more, no flag is required.



DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

VII. ICP Interference Check Sample Summary

1. HWas the ICP serial dilution analyzed at the contract specified
frequency?

Yes No

Comments:

2. MHere the serial dilution differences within the contract specified
limits of +w-10%

Yes No

Comments:

3. HKas the ICP CRDL check standard analyzed at the contract specified
frequency for the analytes required?

Yes No

Comments:




DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

VII. ICP Interference Check Sample Summary (continued):

1. Has the ICP serial dilution analyzed at the contract specified
frequency?

Yes No

Comments:

5. Here the ICP interference check sample results within the control
1imit of +w-20% of the mean value?

Yes No

If "No", note analytes




DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: 7 Date of Review:

VIII. Laboratory Control Sample Analysis

1. Has a laboratory control sample analyzed at the contract required
frequency?

Yes No

Comments:

2. Here the percent recoveries within the control 1imits of 80-120%
(except for Ag and Sb) for each analyte?

Yes No

Comments:




DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

IX. Furance Atomic Absorption Analysis
1. Here duplicate injections performed for all analytes (except for the
Method of Standard Addition [MSA] which requires single injections
only)?

Yes No

Comments:

2. HWhere the concentrations were above the CRDL, did the two runs agree
within the 20% of the relative standard deviations for each analyte?

Yes No

If "No", note analytes

and check to see if the analytes were run again. If readings are still
outside the control limits, all data associated with that analysis should
have been flagged with an "M".

3. Did the preparation blank analysis produce spike recoveries of 85-115%?

Yes No

Comments:




DATA VALIDATION-INORGANICS

Site Name: Laboratory Name:

Reviewer: Date of Review:

IX. Furnace Atomic Absorption Analysis (continued):

1. HWere analysis (post digest) spikes performed on all required samples
and concentration levels (2x CRDL)?

Yes No

Comments:

5. For those samples whose initial spike recovery was less then 40%, was
sample dilution and respiking performed?

Yes No

Comments:

6. Was the MSA perfomed at the contract specified frequency and did it
follow the contract specified criteria?

Yes No

Comments:







HEALTH AND SAFETY PLAN APPROVAL FORM

PHASE I INVESTIGATION
AND

PART 360 HYDROGEOLOGIC INVESTIGATION

BROOKHAVEN LANDFILL

TOWN OF BROOKHAVEN
SUFFOLK COUNTY, NEW YORK

Approved by:

Health and Safety Officer

Dvirka and Bartilucci Consulting Engineers

Project Manager

Dvirka and Bartilucci Consulting Engineers

Health and Safety Officer

New York State Department of Environmental Conservation

Project Manager

New York State Department of Environmental Conservation

2043E

Date

Date

Date

Date



5.0 HEALTH AND SAFETY PLAN

5.1 Introduction and Objectives

This plan establishes Dvirka and Bartilucci Consulting Engineers' (D&B) occupational
health and safety requirements, responsibilities and procedures to protect workers during
the Phase II and Part 360 Hydrogeologic Investigation for the Brookhaven landfill in The
Town of Brookhaven, Suffolk County, New York. The site is contaminated with various
organic and inorganic chemicals and leachates derived from municipal wastes in the
landfill. The purpose of this investigation is to determine if there has been a release of
hazardous substances from the site and, if so, the nature and extent of the contamination
at the site and surrounding area on a preliminary basis, as well as to document
current/baseline water and soil quality in the vicinity of the landfill prior to closure and

expansion.

It is the policy of the firm to assure safe working conditions for all project site
workers. This plan was developed to assure the protection of health and safety of
employees at this waste site. It ensures that work can proceed with minimum risk to

workers at the site.
5.1.1 Requirements
The requirements for worker health and safety are based on the following:

o The Standard Operating Safety Guides. US Environmental Protection Agency
(EPA) Office of Emergency and Remedial Response, November 1984.

o The Occupational Health and Safety Administration (OSHA) regulations, 29
CFR Parts 1910 and 1926.

o Occupational Safety and Health Guidance Manual for Hazardous Waste Site
Activities. NIOSH, OSHA, USCG, and EPA. October 1985.

o Health and Safety Procedures for Hazardous Waste Sites. Dvirka and Bartilucci
Consulting Engineers. September, 1986.
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5.1.2 Applicability

The protection of workers' health and safety, and the environment are major
concerns during this investigation. Personnel must be protected from the risk of incurring
illness or injury during the field program at the site. Since every safety hazard associated
with the site cannot be anticipated, precautions will be taken to prevent illness or injury
to workers and the public. Work conditions can be expected to vary from task to task and
to change as work progresses. Based on these considerations, this health and safety plan
will be applicable for each task of this investigation. The application of this plan will be
based on the judgement of the Project Manager and/or Site Health and Safety Officer who
are responsible for the health and safety of the site personnel.

5.2 Site Information
5.2.1 Site Description and History

Description

The Brookhaven landfill is an active municipal landfill located approximately 0.6
mile northwest of the Village of Brookhaven, Suffolk County, New York. The landfill is
between Horseblock Road, Woodside Avenue and Sunrise Highway (NYS Route 27). The
landfill, which covers 90 acres, is on a 200 acre parcel of land which has been excavated
in part to depths of 10 to 30 feet. The landfill is owned by the Town of Brookhaven. The
landfill accepts about 585,000 tons of municipal solid waste per year. No liquid wastes
are accepted, but treated sludge from the Southwest Sewer District is disposed of at the
landfill. A methane collection system is in place. Leachate generated at the landfill is
collected and disposed of at the sewer district. Further details regarding the site are
given in the "Background and History"” section (Section 2.0) of this work plan.

History and Background

The potential impact of the landfill on ground water has been a concern since 1975
when leachate was found overflowing the liner into the ground surface. In March 1979,
NYSDEC issued a Consent Order to the Town of Brookhaven to address the leachate
problem. In 1982, the Town began transporting leachate to the Southwest Sewer District's
Bergen Point Treatment Plant. Currently, 35,000 gallons of leachate are pumped daily

from the collection system.
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In 1983, the United States Geological Survey (USGS) reported ground water
contamination by inorganic chemicals in the vicinity of the landfill and the Town began
supplying public water to the residents downgradient of the landfill. In 1985, the USGS
found several volatile organic chemicals, and significant concentrations of phenols and
several metals in the leachate. The USGS also found low levels of organic chemicals in
the ground water contiguous to the landfill. In 1979, the Suffolk County Department of
Health Services analyzed samples from 64 private wells downgradient of the landfill and
found that they were not affected by the leachate plume. In 1982, tetrachloroethylene
was found in a fire department well on Montauk Highway, south of the landfill. The
leachate from the landfill could not be linked to that finding.

Work Areas

The on-site work areas for this investigation, in the vicinity of the Brookhaven
landfill study area, will vary depending on the type of sample collection required and on
the specific task of the investigation. Work areas will include the landfill site, leachate
collection pools, and areas to the south, east, and north of the landfill. No significant
differences in potential chemical hazards to workers are expected when working in these
areas during well drilling and sampling. Therefore, these work areas will be treated
equally from a health and safety perspective. Sampling of collection pools could result in
splash exposures to leachate.

5.2.2 General Hazards Characterization

The general hazard potential of the Brookhaven landfill is characterized in Table
No. S5-1. The primary concern at this site is to the public due to levels of leachate
chemicals which may exceed drinking water standards. Results of recent monitoring are

given in Table No. 5-2.

Based on current available data there is a confirmed release of contaminants to the
ground water. Hazard rating scores for this site as determined by NYSDEC in the Phase I

Report are as follows:

Migration Score SM = 37.93
Fire and Explosion Score Not Applicable
Direct Contact Score SDC =0
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The general health and safety hazards to workers from the site contamination are
low. Should landfill gas be encountered, guidelines related to subsurface gas activities
will follow "A Compilation of Landfill Gas Laboratory and Field Practices and Procedures,
October 1985," published by the Government Refuse, Collection, and Disposal
Associations. No OSHA Permissible Exposure Limits or ACGIH Threshold Limit Values
are expected to be exceeded for any volatile organic chemicals or other toxic chemicals
currently found in the ground water (see Table No. 5-3).

5.3 Site Evaluation
5.3.1 On-site Activities

Activities of concern to worker health and safety at the Brookhaven landfill site

include:

o Placement and construction of test borings and monitoring wells.

o Sampling and analysis of wells and ground water, soils, sediments, surface water

and leachate.

Potential safety risks will vary with the specific activity and equipment used.
Sampling activities as part of this investigation will include sampling borings and wells,
sediments, surface water and leachate. Preliminary information indicates that any
sampling activities involving soils, sediments, leachate and contaminated ground water
and surface water will not likely be hazardous. However, sampling of leachate at
collection points in the landfill should protect against direct dermal and eye contact.
Wells in the direction of the landfill plume suggest volatile organic chemical

contamination of ground water.

With the implementation of drilling activities, some risk of physical hazards
inherent with these activities may be expected. Since the site is an active municipal
landfill, there is a potential for release of methane gas during drilling and well
construction. No handling of chemical drums, containers or concentrated spills is

expected.

When any new data are collected, potential health and safety hazards will be

evaluated and related to the activities at the site.
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Table No. 5-1

SUMMARY OF GENERAL SITE CHARACTERISTICS AND HAZARDS

Type of Site
Apparent Hazard
Potential Source
Status of Discharge

Type of Discharge

Contamination Characteristics
Form of Hazards

Routes of Exposure

2043E

Active sanitary landfill
Low

Landfill leachate
Active

Liquid organic and inorganic
methane gas

Toxic, volatile
Dust, liquid, vapors, gas

Inhalation, skin, eyes

5-5

compounds,



Table No. 5-2

CHEMICALS OF CONCERN IN THE GROUND WATER AND LEACHATE
AT THE BROOKHAVEN LANDFILL*

Ground Water Chemical Data
Volatile Organic Compounds

Benzene
Chlorobenzene
Ethylbenzene
Toluene
Xylene (total)

Inorganic Parameters

Iron
Magnesium
Manganese
Lead

Gases

Methane
Hydrogen sulfide

Leacha hemical Dat

Volatile Organic Compounds
Benzene
Chlorobenzene
Ethylbenzene
Xylene (total)

Inorganic Parameters
Iron
Magnesium
Manganese
Lead

Gases

Methane
Hydrogen sulfide

* Based on 8/89 ground water analytical data, 12/89 Cell No. 1 leachate analytical data

0.05 - 66.8
1.5 -46.4

ND - 75.1

ND - 0.0472+*

Data not available
Data not available

Cell No. 1 Cell No. 2

ug/1 ug/1

6 Data not available
24 Data not available
15 Data not available
32 Data not available
mg/1 mg/1

21.9 280

56.7 34

0.28 36

0.04 ND

Data not available
Data not available

and 5/89 Cell No. 2 leachate analytical data (inorganic parameters only).

** Also detected in a field blank at a concentration of 0.039.
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Table No. 5-3

INHALATION EXPOSURE LIMITS OF CHEMICALS KNOWN
TO BE IN THE GROUND WATER AND LEACHATE
IN THE BROOKHAVEN LANDFILL AREA

ACGIH
Chemical TLV(ppm)
Volatile Organic Compounds
Benzene 10*
Chlorobenzene 75
Ethylbenzene 100
Toluene 100
Xylene 100
Inorganic Parameters (mg/m3)
Iron 10.0
Magnesium 15.0
Manganese 5.0
Lead 0.05
Gases
Methane none
Hydrogen sulfide 10

* The OSHA PEL is 1 ppm.

Primary
Health Effect

Carcinogen

Resp. system, kidney, CNS**
Resp. system, CNS

Liver, kidney, CNS

Liver, kidney, CNS

Inhalation

Inhalation

Inhalation, blood, kidneys
CNS, kidneys, blood

Asphyxiant, explosive
CNS, resp. system

** CNS - Central nervous system toxin. Resp. system — Respiratory system.
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5.3.2 Hazard Identification

Although the suspected source of contamination of the Brookhaven landfill site
continues, the levels found in leachate and ground water are below levels expected to be
an acute inhalation or dermal contact hazard. No significant health and safety hazards
from the contamination are expected; however, as a precaution, continuous volatile
organic monitoring will be observed during ground water and leachate sampling. A list of
chemicals known to be contaminating the area is found in Table No. 5-2. Although some
of these compounds may exceed ground water and/or drinking water standards in some
wells and the leachate collection points, none are expected to volatilize in the breathing
zone of workers at levels approaching the ACGIH Threshold Limit Values (TLVs) given in
Table No. 5-2.

5.3.3 Potential Exposures

Potential exposure to toxic levels of chemicals listed in Table Nos. 5-2 and 5-3 is
remote. Potential hazards consist of exposure to contaminated leachates, surface water,
ground water, sediments and soils during sampling, and to soils and toxic particulates
which may become airborne during well construction and equipment activity.

Most of the expected chemicals concentrations in the samples to be collected are so
low that significant exposures are unlikely. These chemicals would pose a health hazard
to site workers only as a result of continuous long-term exposure to levels well above
those found in the area. Long-term exposure during this study will not occur since
potential exposures will be short and intermittent over a period of several months. There
is no expected risk to acute exposures of these chemicals during this investigation. Some
exposures to soil dusts will occur during boring and drilling activities. The greatest
potential for exposure would come from drilling and sampling operations. Potential

hazards include:

Presence of explosive levels of gases such as methane.
Presence of noxious odors from putrefied wastes.
Presence of toxic gases such as hydrogen sulfide.
Presence of low levels of toxic gases from landfill gas.

© 0O O O ©

Contact with contaminated soil and water.
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534 Routes of Exposure

No significant exposures expected through inhalation, ingestion, dermal contact or
eye contact with toxic chemicals are expected, except during leachate sampling where
direct skin and eye contact and accidental ingestion are possible. Known ground water
concentrations are unlikely to pose inhalation, dermal or eye hazards to workers. If the
volatile organic chemicals (VOCs) or toxic gas levels from well drilling should approach

the TLV, then inhalation would be the primary route of exposure.

5.3.5 Physical Hazards

Potential physical hazards from routine drilling and sampling operations at the site
are low, but may be of greater importance than exposure to toxic chemicals. However,
these activities are not related to any potential chemical exposure hazard on the site.
Improper or careless use of sampling and drilling equipment increases the risks of

accidents.
5.3.6 ite Personnel

This project will require the interaction of government agencies, contractors and
technical specialists, both on-site and off-site. The team will be composed of agency
officials, the prime site contactor and subcontractors. The Project Manager will have
overall responsibility to implement the Health and Safety Plan. Because of the low
hazard potential of the site and the proposed activities, a site Health and Safety Officer
will not be present on-site during all operations. However, the Health and Safety Officer
will make periodic visits to the site, particularly during drilling phases, to review
procedures and activities, if required. Any decisions requiring use or selection of personal
protective equipment or monitoring devices will be approved by the Health and Safety
Officer. The Project Manager will assure that all elements of this site-specific plan are
implemented where applicable and that all on-site staff are protected and working in a
safe manner. The Field Operations Manager will be responsible for implementing safety
procedures in the field during all drilling and sampling phases.
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5.4 neral Procedures

5.4.1 General Work Practices

The following general health and safety requirements will apply to all persons

working at the site:

1. All persons working on the site shall read, sign and become familiar with this
Health and Safety Plan (a copy of the Acknowledgement Form is provided
following Section 5.12). If any information is unclear, the reader shall contact
the Project Manager for clarification prior to any field work. A copy of the
plan will be available for review through the Project Manager or his designee.

2. No employee will be allowed on the site without the prior knowledge and
approval of the Project Manager.

3. Sufficient backup personnel will be available for all site activities. At a
minimum, two persons must be present at any work at the site.

4. All personnel working at the site shall notify the Project Manager or Field

Operations Manager of any unsafe conditions or activities.

5. Standard hygiene practices will be undertaken such as no smoking, eating or
drinking during site work activities, and thorough washing of hands and face

prior to smoking, eating or drinking.

6. Workers will avoid unnecessary contamination such as walking through, sitting
on, leaning on or kneeling in areas that are known or suspected to be hazardous.

7. All site personnel shall observe their partners for any signs of adverse effects

associated with the work activity, and will inform their partner and supervisor
of any unusual signs or symptoms that they are experiencing themselves.

5.4.2 Orientation and Training

Each field team member is trained and experienced in field sampling techniques and
procedures. Any person who may be required to use respiratory protection will be
medically approved, trained and fit tested with a NIOSH approved respirator. Each team
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member will participate in an orientation session prior to commencing of work at the

site. The orientation training will include the following:

Project goals and objectives

Overview of the Health and Safety Plan

Safety and health requirements and procedures
Chemicals contaminating the site and their properties
Potential health and safety hazards

Safe sampling procedures

First aid and emergency procedures

Use of respiratory protection

Decontamination procedures

O 0O 0 O 0O O 0 0o 0 o

Waste disposal procedures

All field employees involved in hazardous waste activities attend the 40-hour health
and safety training course required by OSHA as well as the 8-hour annual refresher and
supervisory courses, as appropriate. Certificates of completion for those courses are kept
in the company's files together with the medical surveillance records and are continuously
monitored by a Health and Safety designated officer.

5.4.3 Special Contingencies

Although the expected hazards from chemical contamination are low at this site,
the field team will be prepared for any unexpected changes in hazard potential
conditions. No contingencies are foreseen that would impact the public in the residential
areas in the vicinity of the site. Any contingency action will be documented and.reported
to the Project Manager and NYSDEC. The following guidelines will be implemented.

Should total volatile organic chemical (VOC) vapors exceed background (or 5 ppm) in
the breathing zone, work at that location will be stopped until the need for respiratory
protection is evaluated by the Project Manager and/or Health and Safety Officer.

Upon detection of 100 ppm VOC vapors during sampling, workers will leave the work
site. A review of work procedures, air monitoring needs and use of SCBA respiratory
protection will be performed. Work will proceed after appropriate corrective actions are
taken or protection level is implemented. Continued work will consider protection of
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general public health and safety. During construction activities that generate dusts, air
will be monitored for particulates. Particulate respirators should be used when air

particulates exceed 10 mg/m3.

5.4.4 Monitoring and Surveillance Equipment

Since the principle chemical hazards of concern consist of VOCs and since the
potential hazards would be restricted to specific work sites where sampling activities are
occurring, routine monitoring will be required only at the specific sampling sites. An Air
Monitoring Form will be used to record VOC readings (a copy of the Air Monitoring Form
is provided in Section 4.17, Field Management Forms). All monitoring and surveillance
equipment will be operated, maintained and calibrated each working day in accordance
with the manufacturer's manual and the firm's Quality Assurance (QA) procedures.
Organic vapor monitoring will be undertaken prior to and following well construction and
sampling at the site. The following monitoring equipment will be used:

Century OVA portable flame ionization and/or Photo-Vac photoionization

o

device for detection of organic vapors.

o Portable flammable and toxic gas/oxygen detector for determining lower

explosive limits, and oxygen and hydrogen sulfide levels.

o Draeger gas detector for detecting specific hydrocarbons (chlorobenzene,
ethylbenzene, toluene, xylene and benzene) should OVA readings exceed 5 ppm.

o Dust Indicator for the detection of particulate emissions.

5.4.5 Injuries and Emergencies

Any injured or overexposed person will be removed from the area immediately.
Where applicable, first aid will be used and/or an emergency rescue team called. All
injuries and emergencies will be reported immediately to the Field Operations Manager
and Project Manager. An accident/injury report will be prepared, a copy of which is
included following this section. Depending on the nature of the emergency, appropriate
notifications listed in Section 7.10 Emergency Information will be made.
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5.5 Levels of Protection

The Project Manager and Health and Safety Officer will determine the level of
protection which is appropriate for each activity and phase of the project. Four specific
protection levels (A, B, C and D) will be used as bench marks for selection of personal

protective equipment.

Protection level A requires the highest degree of protection including a fully
encapsulating, chemical resistant suit with full facepiece, SCBA or supplied air
respirator. No situations are anticipated that will require this level of protection at this

site.

Protection level B requires full chemical resistant clothing with a full facepiece
SCBA or supplied air respirator. No levels of toxic chemicals are expected that would

require this level of protection.

Protection level C requires full facepiece, air purifying canister-equipped
respirator, or half facepiece cartridge respirator if specifically approved, and full
chemical resistant clothing, or other protective clothing if specifically approved. Level
of toxic chemicals are expected to be below those requiring this protection except under

unusual situations.

Protection level D requires standard work clothes such as coveralls, boots, safety
glasses and hard hat. Other protective clothing such as gloves, face shield or chemical
splash goggles will be added depending on the work assignment at this level. This
protection level applies to situations in which there is minimal risk to hazardous

chemicals.

Due to the low hazard potential of the site, level D protection will be used for this
investigation. As a contingency, level C will be invoked should the Threshold Limit Value
(TLV) concentration for any of the VOCs be exceeded. However, if sampling results
during the study indicate a need for higher protection levels, then the appropriate
equipment will be provided. Level C protection equipment will be available at the site.
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In addition, protection and first aid will be provided for common health hazards
associated with outdoor work such as poison ivy, insect bites and stings, and ticks. Since
ticks are known disease vectors, affected persons will report tick bites to the Health and
Safety Officer. Poison ivy contact will be treated immediately. These potential hazards

will depend on season of the year.
5.6 Personal Protective Equipment

All employees will be required to use appropriate personnel protective equipment
for protection against potential hazards at the site. The following requirements will be

applied and enforced.

5.6.1 Protective Clothing and Accessories

Protective clothing must be worn by all personnel while working at the site.
Previous studies and mitigative actions give clear indications that work can proceed
safely with a minimum of protective clothing. Standard required items include:

Disposable coveralls
Safety shoes

Rubber boots

Work gloves

Vinyl gloves

Hard hat or head cover
Safety glasses or goggles
Respirator

Two-way radio

©O O 0 0 0 0 © o o o

Ear protection

Selection of specific chemical protective clothing and respirator will depend on the
concentration and exposures to toxic chemicals that are likely to be encountered. Direct

exposure to chemicals at the site is not expected.

The Project Manager will also consider the potential hazards of wearing
cumbersome protective clothing since it hastens the onset of fatigue, increases heat
stress during warmer weather and increases the time that personnel must spend in a high

risk area.
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Employees must compensate for the increased heat stress caused by wearing
protective clothing in hot weather in order to prevent the onset of heat induced illnesses.
Employees will maintain an appropriate water and salt balance and work-rest regimen by
drinking fluids such as water and observing an 8 hour work day, including a 45 minute
lunch break, and mid-morning and mid-afternoon breaks. During cold weather, employees

must wear appropriate clothing to protect against cold injury.
5.6.2 Skin and Eye Protection

The expected level of toxic chemicals in the leachate, soil and ground water samples
is not expected to pose a skin hazard or skin absorption problem. Standard work gloves
and disposable cover suits, if required, will provide sufficient protection. Leachate
samples may contain higher concentrations of chemicals and sampling collection pools
may increase the risk of contact exposure. Face, hands and body should be fully covered.
When collecting and handling samples, vinyl gloves and safety glasses/goggles will be

utilized are recommended for added protection.

Safety goggles will be worn during sampling activities to provide appropriate eye
protection when work activities may create a potential for eye injury and splash of

leachate.

5.6.3 Respiratory Protection

A respirator will be provided for all site personnel who work in areas where a
potential for inhalation of VOCs or toxic dusts. Respiratory protection will include the

following:

o Properly cleaned, maintained, NIOSH approved air purifying respirators with
organic vapor and dust cartridges.

o As a minimum, air-purifying cartridges will be replaced at the end of each shift

when they are used.

o Only employees who have had qualitative respirator fit tests prior to issue will

be allowed to work in atmospheres where respirators are required.
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o Employees who wear respirators may leave work areas to wash their face and
respirator facepiece as needed to prevent potential skin irritation associated

with respirator use.

o] Facial hair that may interfere with achieving a good facepiece seal is

prohibited.
o Self Contained Breathing Apparatus (SCBA) must be worn on-site when:

-~ Containers of unknown or known materials are being opened that may be a

potential inhalation hazard.

- When in enclosed spaces where hazardous materials are present, such as
manholes and sewers which have received spilled chemicals.

- When concentration of oxygen in a work space falls below 19.5%.

o Full or half-face cartridge respirators, which are easier to use but provide less

protection than SCBA's, can be worn on-site when:

- Hazardous materials in the air are not greater than 10 times the
Permissible Exposure Level, and have good warning properties.

- Respirators are needed as a precaution against generation of low levels of
toxic substances in air due to sampling, handling, decontaminating or other

operations.

- Extended periods of use on-site would not cause the capacity of the

cartridge to be exceeded.

5.7 Site Control and Security
5.7.1 Work Zones

Since the potential for adverse health effects to workers from the chemical con-
tamination of the site is minimal, no requirements for Exclusion Zone restrictions are
anticipated. Work zone requirements will be comparable to those required in a Contami-
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nation Reduction Zone. Since sampling will cover several locations and anticipated
concentrations of toxic chemicals will likely be below permissible exposure limits, no

specific delineation of work zones for worker protection is required.

5.7.2 Security

Maintaining a secure site promotes worker safety and limits access of visitors and
the public who might otherwise become potentially exposed to hazardous conditions. A
flagman with roadwork vest, signs, cones and high level warning signs shall be provided
when it is necessary to control normal vehicular traffic due to vehicles entering or leaving
the work areas, such as during drilling or other work activities. The following security

procedures will be maintained:
o Post warning signs, if necessary.
o Control access to work areas.

o Permit only authorized personnel with appropriate identification to enter the

work areas.
o  Secure all equipment and facilities.

o Require all persons entering work areas to be subject to the health and safety
requirements set forth by this site plan.

o Provide site surveillance.

o

Enlist public enforcement agencies, where applicable.

5.7.3 Communication

Two sets of communication systems will be established for the site, an on-site

system and an off-site system. On-site communication will include:

Warning systems
Visual signals

Two-way radios

O O O o

Hand signals
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Off-site systems will include:

o Telephones

The areas which contain, or are suspected of containing hazardous materials, will be
clearly delineated and posted. The Field Operations Manager will establish applicable

work zones for areas of different levels of potential personnel hazard. Only persons
authorized by the Field Operations Manager may enter potentially hazardous work areas.

5.8 Investigation Derived Wastes

5.8.1 Solid Wastes

Noncontaminated disposable items such as coveralls, gloves, sampling supplies and
general trash will be packed in plastic trash bags and disposed of as nonhazardous wastes.
Disposable clothing/trash suspected to be contaminated with hazardous waste shall be
placed in plastic bags and packed in a 55 gallon drum and properly disposed of in
accordance with state and federal regulations. If the soils or boring wastes are
determined by the New York State Department of Environmental Conservation (NYSDEC)
to be hazardous wastes, then the material will be disposed of in accordance with state and
federal regulations. If the soil/boring wastes are determined to be nonhazardous, it will
be disposed of in proximity to the well or at the Brookhaven landfill with the approval of
the NYSDEC field supervisor.

5.8.2 Liquid Wastes

Borehole flushing water (if generated), well development water and purge water will
be pumped into DOT-approved 55 gallon "ring top drums" located near the well, if
directed by the NYSDEC field supervisor. No water will be allowed to flow on the site
surface, unless approved by NYSDEC. If the liquids are found to be hazardous, they will
be contained in a tank or 55 gallon drums and disposed of in accordance with state and
federal regulations. If the liquids are found to be nonhazardous by NYSDEC, they will be
disposed to the ground within proximity of the well from which it was pumped, if possible.
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5.9 Decontamination

5.9.1 Personnel

Personnel decontamination procedures will include good work practices, use of
disposable clothing, personal hygiene and a field decontamination station, if required.

Standard personnel procedures include the following:

o Washing boots with soap and water before removal off-site. Removal of outer

work gloves and washing before reuse.
o Removal of disposable coveralls and placement in trash bag.
o Removal of vinyl gloves and placement in trash bag.
o Thorough washing of hands, face or exposed areas.
The decontamination station will consist of:

Long handled scrub brushes

Plastic sheeting

Plastic tubs for hand and face washing
Paper Towels

First aid kit

Portable eye wash station

Hand soap solution

Five gallon water container

0O O 0O 0 0 O 0 0 o

Trash bags/containers

5.9.2 Equipment

All equipment shall be decontaminated before leaving the site. Heavy equipment
such as trucks, drill rigs and excavation equipment, shall be either steam cleaned or be
washed under high water pressure and scrubbed. Light construction equipment such as
shovels, pails and hand tools, shall be either steam cleaned or scrubbed with soap and
water, and rinsed. Sampling equipment shall be decontaminated in accordance with
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NYSDEC approved procedures which are contained in the site-specific Quality Assurance
and Quality Control Plan (Section 4.0).

5.10 Emergency Information

5.10.1 Emergency Procedures

The Project Manager will implement procedures to protect personnel in case of
emergencies at the site. The emergency procedures include:

Emergency personnel

First aid

Personal protective equipment
Standard procedures
Evacuation procedures

© 0O 0 0o o0 o©°

Emergency services

No significant fire or explosion hazards are anticipated. Any fire protection
requirements will be met by the local fire department. They will be notified of any

potential or real emergency, fire or explosion.

5.10.2 Emergency Personnel and First Aid

A team member at the site (Field Operations Manager) will have training in
emergency first aid and cardiopulmonary resuscitation, and be prepared to respond to
emergency situations. A trained rescue team nearest the site will be notified of all work
schedules at the site. The local rescue squad will be adequate for any foreseeable
emergencies. Emergency personnel will include the Project Manager, Site Health and
Safety Officer, Field Operations Manager and a designated physician.

5.10.3 Emergency Services and Notifications

The emergency procedures will include notifying emergency and other affected
personnel and keeping their locations and emergency telephone numbers in a convenient
and readily accessible area at the project site. In addition, a map showing the route from
the project site to the nearest emergency medical facility will be provided at the project
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site. The route to the medical facility (hospital) is shown in Figure No. 5-1. Emergency

services include:

Nearest Emergency Medical Facility
Brookhaven Memorial Hospital Medical Center

Patchogue, New York
(516) 654-7100

Ambulance, Emergency and Rescuye Service
Call emergency - 911

Fire Department
Brookhaven Fire District

Call emergency - 911
Other calls (516) 286-0282

Police Department
Suffolk County Police Department

Call emergency - 911

Poison Control Center
(516) 542-2323

Designated On Call Physician
Dr. Ronald Rosen, MD

Center for Occupational and Preventative Health Care
(718) 470-8900

NYSDEC*
DEC Bldg. 40, SUNY Campus, Stony Brook

(516) 751-7900

*Contact unknown at this time.
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LOCATION MAP

TOWN OF BROOKHAVEN
BROOKHAVEN LANDFILL
HOSPITAL EMERGENCY ROUTE

FIGURE NO. 5-1




All emergency services will be contacted prior to initiation of field work to explain

the effort involved, site location and work schedule.

5.10.4 Evacuation Procedures

There is no anticipated hazard potential that would require residential or
commercial area evacuation. Any potential evacuation would involve workers in a local
work area. Evacuation should be in an upwind direction. Escape routes will be explained

to all site workers.

5.10.5 Emergency Contacts

In case of an emergency, the following members of the project team should be

notified.

Name Title Organization Telephone

(to be designated) Project Manager NYSDEC

(to be designated) Field Engineer NYSDEC

N. Emandi Project Manager D&B (516) 364-9892
W. Dorsch Field Operations Manager D&B (516) 364--9892

During field activities, in the case of an emergency, the Field Operations Manager
and Project Manager should be notified immediately. However, in case of personal injury
or illness, no delay should occur in calling for emergency, fire or rescue teams provided
above. The Project Manager will contact NYSDEC and the site Health and Safety Officer

for review and evaluation of the emergency.

5.10.6 Emergency Treatment

Provisions will be made for having a physician on call on a 24 hour basis. Should site
personnel suffer an injury or illness, the resources cited above under emergency
procedures will be utilized, if appropriate. If an injury/illness is the result of a chemical
exposure, the Project Manager shall promptly initiate the steps necessary to identify the
chemical(s). Such information shall be made available to the treating physician and the
Health and Safety Officer.
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Any injury or illness will require the completion of "Hazardous Waste Incident
Report"” and "Occupational Illness/Injury Investigation Report." These forms are provided
at the end of this section.

Any injury/illness not limited to first aid will require that the Field Operations
Manager immediately notify the Project Manager. This will allow the coordination of

internal resources to assist the treating physician in rendering appropriate care.
5.11 Medical Surveillance

Due to the low hazard potential for workers at this site, a detailed medical
surveillance of each site worker is not anticipated. However, as a precautionary measure,
all personnel on-site will have successfully completed a physical examination within last
year. This examination is to assure maximum worker health, to establish a baseline health
record, and to seek conditions which would predispose the employee to illness from
exposure to hazardous materials or from the physical demands of using personal

protective equipment. The examination is to include the following:

Occupational history
Medical history
Comprehensive physical
Pulmonary function test
Blood profile

Visual exam

Complete blood count
Audiometric test
Hemoglobin

Otoscoptic (auditory) exam
Routine urinalysis
Tetanus

Serum cholinesterase
Stress test

Liver function

General neurological test

©O 0O 0O 0O O 0O O O O O 0O 0O 0O 0 0 0 ©

Respirator fit test
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Medical surveillance of the workers at the site must be performed by a licensed
physician with certification in occupational medicine. Records of each person's medical
exam will be maintained and evidence of each examination will be provided upon request.
The physician must certify that an individual is medically qualified to wear respiratory
protective devices, when required, and to perform stated work assignments. Issuance and
use of respiratory protection equipment requires prior medical approval.

Depending upon the specific exposure conditions, periodic medical exams will be
required. They include examinations after 400 cumulative hours working in contaminated
areas where permissible exposure limits are exceeded. Examinations will be required
following an acute exposure to any hazardous material. This surveillance includes an
updating of the employee's work and medical histories, and occurrences of any accidental
exposures previously unreported. The periodic health assessment must include a physical
examination. Depending on the chemical, level of potential exposure and route of
exposure, this exam may include biochemical or other measurements of body fluids, and
an evaluation of pertinent functional systems of the body related to the exposure.

If any potentially hazardous exposures occur, the following information will be

included in the employee's medical record:
o Names of hazardous materials to which the employee was exposed.
o Information on the probability, frequency and extent of exposures.
o Any available environmental measurements relating to hazardous materials.

At the end of final work activities at the site, all personnel who were potentially
exposed to hazardous levels of chemicals will have a medical examination, as described
above, for the preassignment examination. The scope of this examination may vary
depending on the time since the employee's last physical exam, exposure to hazards

and/or signs or symptoms of exposure.

The Project Manager has overall responsibility for requesting and helping to
schedule examinations and will furnish employees, prior to each examination, with
available exposure and environmental monitoring data for inclusion in the worker's

medical records.
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5.12 Reporting Requirements

The Project Manager will assure that the following records are kept:

A log of persons trained and the training received
Safety inspection reports

Accident and incident reports

Monitoring reports

Documentation on persons receiving medical exams
Documentation regarding medical treatment
Personnel medical record will be kept by the physician

O O O 0 0O O o

Safety inspection reports and monitoring reports will be recorded in a bound Field
Log Book daily and Daily Field Activity Report, which will be kept on file, together with
all other health and safety documentation, after completion of the project. A copy of the
Daily Field Activity Report form is contained in the Quality Assurance/Quality Control
Plan (Section 4.0).
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ACKNOWLEDGEMENT

I have read the attached plan and attachments concerning the health and safety
requirements for the Phase II Investigation at the Brookhaven Iandfill, Town of
Brookhaven, New York. I have discussed any questions which I have regarding these
materials with the Project Manager or the Health and Safety Officer, and I understand the

requirements.

Signed: Date:
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6.0 PROJECT ORGANIZATION AND SCHEDULE
6.1 Overview

This section of the Phase II and Part 360 Hydrogeologic Investigation Work Plan
discusses the organization of the overall project, including New York State Department of
Environmental Conservation (NYSDEC) management personnel/positions and the various
management and technical disciplines of Dvirka and Bartilucci Consulting Engineers and

its subcontractors.

Secondly, it identifies the specific professional personnel associated with the
sampling program, and discusses each person's affiliation, title and a brief overview of
each person's project responsibilities.

Lastly, this section presents an overall schedule of the project, including the details

of the sampling program.
6.2 Project Organization erall

For purposes of undertaking all technical aspects of this investigation, the following
firms will assist in the completion of the project:

Dvirka and Bartilucci Consulting Engineers (D&B) - D&B will have complete

responsibility for the successful completion of all investigation activities and

reports.

NYTest Environmental — NYTest Environmental, an approved NYSDEC laboratory,
will provide the necessary analytical services.

Drilling Firm - Currently unnamed.

Figure No. 6-1 presents an organizational chart illustrating the relationship among
the firms comprising the investigation team. The drilling firm has not been selected as of

the time this work plan was prepared.
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PHA

FUNCTIONAL ORGANIZATION CHART

FOR

TOWN OF BROOKHAVEN — BROOKHAVEN LANDFILL

SE Il AND PART 360 HYDROGEOLOGIC INVESTIGATION -

NYSDEC
PROJECT DIRECTOR

To be announced

BROOKHAVEN
PROJECT MANAGER

James Heil

PROJECT DIRECTOR

NYSDEC
PROJECT MANAGER

PROJECT TEAM

To be announced

r—---------

PROJECT MANAGER

Thomas F. Maher

Niculae N. Emandi

-————-——q

NYSDEC
FIELD SUPERVISOR

To be announced

HEALTH & SAFETY
OFFICER

James E. Brower

Dé&B

QA/QC OFFICER

Edward D. Santoro

D&B

Dé&B D&B
FIELD OPERATIONS SUBCONTRACTOR
MANAGER SURVEYOR SERVICES
Willlam F. Dorsch Analytical Laboratory
D&B To be announced NYTEST Environmental
I Drilling

FIELD GEOLOGIST

Stanley T. Beames
D&B

Dvirka

an

Bartilucci

CONSULTING ENGINEERS

Syosset, New York

To be announced

FIGURE NO. 6-1



6.3 Project Organization (Sampling Team)

Figure No. 6-1 presents an organizational chart of the specific personnel and
affiliation for the sampling portion of the project. For additional details on the names,
affiliations, titles, roles and responsibility of each person on the sampling team, refer to
Table No. 6-1.

6.4 Project Schedule

The schedule for the overall project is provided in Figure No. 6-2.
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Table No. 6-1

PHASE I AND PART 360 HYDROGEOLOGIC INVESTIGATION PROJECT TEAM

Name

*

James Heil

Thomas Maher

Nicolae Emandi

James Brower

Edward Santoro

William Dorsch

Stanley Beames

BROOKHAVEN LANDFILL

Affiliation

NYSDEC-Region I

NYSDEC-Region I

NYSDEC-Region I

Town of Brookhaven

D&B

D&B

D&B

D&B

D&B

D&B

*Unknown at this time.

2044E

Title

Project Director

Project Manager

Field Supervisor

Project Director

Project Director

Project Manager
Health and

Safety Officer

QA/QC Officer

Field Operations
Manager

Field Geologist

Brief Description
of Responsibilities

Overall project director
for NYSDEC and assures
compliance of project with
DEC technical policy.

Provides day to day
guidance to consultant.

Field oversight.

Provides administrative
oversight for the project
on behalf of the Town.

Provides administrative
oversight for the project
on behalf of D&B Con-
sulting Engineers.

Manages technical aspects
of project for consulting
firm.

Prepares Health and Safety
Plan in compliance with
NYSDEC/NYSDOH guidance.

Prepares QA/QC Plan for
sampling program and over-
sees implementation of
QA/QC in field activities.

Responsible for coordi-
nating all field activi-

ties, supervises all

sampling, and assures .
Health and Safety, QA/QC
Plans are followed.

Responsible for collection
of samples, completing
field notes and imple-
menting decontamination
procedures.



Table No. 6-1 (continued)

PHASE I AND PART 360 HYDROGEOLOGIC INVESTIGATION PROJECT TEAM
BROOKHAVEN LANDFILL

Brief Description

Name Affiliation Title of Responsibilities
* * Surveyor Responsible for surveying

of sampling points and
well casing elevations.

* NYTest Environ- Analytical Assures that laboratory
mental, Inc. Laboratory complies with all aspects
of NYSDEC, QA/QC proce-
dures.
* * Driller Responsible for completing

all phases of assigned
well drilling.

*Unknown at this time.
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PROJECT SCHEDULE
FOR
TOWN OF BROOKHAVEN — BROOKHAVEN LANDFILL
PHASE || AND PART 360 HYDROGEOLOGIC INVESTIGATION

=)
o M
caMmtwornlcdPFTOor0e g JAI88R83
PROJECT TASK WEEKS
Task 1.0 — Description of Current Situation
(Collection /Review of Additlonal Existing Information /Data)
Task 2.0 — Work Plan
2.1 Preparation of Draft Work Plan
2.2 NYSDEC Review of Draft Work Plan
2.3 Preparation of Final Work Plan
Task 3.0 — Slte investigation
3.1 Solicit Well Installation Bids
3.2 Select and Contract with Driller
3.3 Well Installation
3.4 Ground Water Sampling/Slug Testing
3.5 Laboratoty Analysis
3.6 Data Validation
Task 4.0 — Data Anglysis
Task 5.0 — Report Preparation
Dvirka
and
Bartilucci
CONSULTING ENGINEERS FIGURE NO. 6-2

Syosset, New York







7.0 REPORTING REQUIREMENTS/FORMAT

7.1 Reporting Requirements

Subsequent to sample and data analysis, a report for the Phase II and Part 360
Hydrogeologic Investigation will be prepared and forwarded to New York State
Department of Environmental Conservation (NYSDEC).

The report will outline the purpose and scope of effort, provide a site assessment of
the Brookhaven landfill and recalculation of the Hazard Ranking Score, as well as provide
a geologic and hydrogeologic characterization of the landfill site and establishment of
baseline water and soil quality conditions as part of the Closure Plan and landfill

expansion permit application.

7.2 Reporting Format

This report will have a title page and table of contents, and six sections plus an

appendix for the raw data.
Following is a brief summary of each section and its intended contents.

Executive Summary - Brief description of the investigation and site assessment.

Introduction and Purpose — A description of the need and goal of the investigation.

Scope of Work — A description of the field program including boring and monitoring
well placement and installation, and sampling location selection and procedures
(soil, ground water, leachate, surface water and surface water sediment). This will

be the final version of the site investigation plan.

Site Assessment — A site history with a description of past disposal activities on the
site, notices of regulatory agencies, local changes in ground water quality and past
remedial actions; a description of site topography and surface geology, and local
land use characteristics; a detailed discussion of site hydrology and geology, and
results of the environmental samples obtained as part of the investigation; a site
inspection discussion, including QA/QC and Health and Safety Plan application; and
an assessment of the environmental conditions of the site in comparison to standards
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and guidelines. This section will provide analytical calculations, maps, flow nets,
cross sections, interpretations and conclusions. It will also include a description of
regional geology and topography, surface water and ground water hydrologic

features, and sensitive receptors.

Hazard Ranking Score — A final application of the HRS with worksheets that will
incorporate all information collected in the investigation of the site.

Recommendations - Recommendations for continued monitoring (frequency,

analytes and reporting) as part of the Environmental Monitoring Plan for landfill

closure and expansion.
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APPENDIX A

SPECIFICATION FOR CONSTRUCTION OF MONITORING WELLS
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TECHNICAL PROVISIONS
SECTION
WELL CONSTRUCTION

PART 1- GENERAL

1.01
A.

Scope of Work

Furnish all labor, materials, power, equipment and other
facilities and incidentals necessary to construct a total
of 22 monitoring wells in the area of the Brookhaven
Municipal Landfill in the Town of Brookhaven, Horseblock
Road, Suffolk County, New York (Drawing No. 1). See
Drawing No. 2 for approximate well Tocations at the site.
(Exact well locations will be provided to the Contractor
at a later date.)

The work also includes the furnishing of all labor,
materials, equipment and all other facilities and
incidentals, including utility mark outs, necessary to
install and develop the wells.

In general, the overall well construction procedures
shall be as follows:

1. Establishment of decontamination facilities;

2. Equipment, and materials and supplies
decontamination, and well set up;

3. Construction and sampling the borehole;
4. Installation of riser pipe and screen;

5. Setting sand pack around the screen and installation
of a seal above the screen;

6. Sealing the well riser pipe annulus;
7. Installing a locking vault box and surface seal;

8. Development and completion of the well;



9. Containment of drillings and cuttings, and purge
water and development water (if required).

10. Site cleanup, and disposal of clean cuttings and
fluids (if required).

Reference to Standards and Regulations

The latest revisions of standards of AWWA and ASTM shall
apply as referenced herein.

The latest revisions of the New York State Environmental
Conservation Law, Article 15.

Permits and Reports

The Contractor shall be responsible for obtaining any
permits required for constructing the wells, obtaining
potable water for drilling, discharging water from the
site, disposing of waste material including clean
drillings and cuttings, or clearing the site for work or
access.

The Contractor shall furnish separate copies of all
permits to the Town as the permits are received.

Description of the Wells

Each borehole shall contain one (1) well consisting of a
2-inch stainless steel screen and a 2-inch Schedule 40
PVC riser pipe as shown on Drawing No. 3.

The actual depths (and screen settings) for each of the
wells shall be determined by the Town based on data
obtained in the field. The length of screens shall be 20
feet for the shallow/water table wells and 10 feet for
deep/Magothy interface wells, unless otherwise specified
in the field by the Town. Tentative depths for the
monitoring wells are as follows:
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Monitoring Wells

13 shallow/water table wells (approximately 40 feet*)
9 deep/Magothy interface wells (approximately 140 feet*)

*Depth below ground surface

1.05
A.

1.06
A.

Description of the Site

The approximate locations of the wells in the vicinity of
the Brookhaven Municipal Landfill site are shown on
Drawing No. 2. Final site selection for the wells will be
within the study area shown on Drawing No. 2. Rights of
ingress and egress will be provided by the Town to each
site. The Contractor shall be responsible for construc-
tion of any access that is required in order to move
equipment onto the well sites, and provision of water on
the well sites including acquisition of permits and any
other approvals necessary for obtaining water.

Qualifications

The Contractor responsible for constructing the wells
shall employ only competent workmen for the execution of
this work, and all such work shall be performed under the
direct supervision of an experienced well driller
satisfactory to the Town. The Contractor shall have at
his immediate disposal, operational equipment rated to do
that work required to install monitoring wells.

The well driller shall be capable of identifying geologic
formations, and developing and testing the wells,

The Town may make other investigations deemed necessary to
determine the ability of the Contractor to perform the
work, and the Contractor shall furnish to the Town all
such information and data for this purpose as the Town may
request.

The Contractor shall furnish satisfactory evidence upon
request that all materials to be furnished in performing
the work are new and all equipment to be used is in good
working order.
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1.

1.08

07
A.

The Contractor shall complete the work in accordance with
applicable portions of the New York State Environmental
Conservation Law.

Submittals

Copies of all materials required to establish compliance
with the specifications shall be submitted to the Town.

During drilling of each well, a daily driller's
production report shall be maintained and submitted as
requested by the Town. The report shall give a
description of the number of feet drilled, number of
hours on the job, shutdown due to breakdown, feet of
casing set, and other pertinent data requested by the
Town,

During drilling of each well, formation samples shall be
collected and preserved immediately after retrieval in
labeled sample jars supplied by the Contractor and
approved by the Town. Split spoon samples shall be
collected continuously or at depth intervals of every
five (5) feet, at every change in formation, or as
directed by the Town. Samples shall be clearly and
indelibly labeled with the following information:

1. Location of well,

2. Name or number of the well,

3. Depth interval represented by the sample,

4. Date taken,

5. Time taken.

Hand1ing of Materials

A1l equipment, parts and materials shall be properly
protected against damage during a prolonged period at the
site. Any equipment, parts and materials damaged, or
deemed unacceptable by the Town, shall be removed from
the site and replaced with new, like equipment, parts or
materials by the Contractor at no additional cost to the
Town,
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1.09
A'

If water is used in drilling, the Contractor shall
provide a clean portable drilling water storage tank or
container for each well. The storage capacity shall be
at least 50% greater than the anticipated drilling waste
per drill hole.

The Contractor shall be responsible for obtaining potable
water for drilling and constructing the wells.

Well development water and borehole flushing water shall
be pumped into DOT approved 55 gallon "ring top" drums
located near the well. No water shall be allowed to flow
on the site surface, unless approved by the Town.

Unless directed otherwise by the Town, the Contractor
shall contain all cuttings and drilling water (if used)
in a leak proof container/drum located near the well
during well construction. No cuttings or water (if used)
shall be allowed to flow on the site surface, unless
approved by the Town. The Contractor shall supply and
contain all spent cuttings and water in DOT-approved 55
gallon "ring top" drums and transport these drums to a
location on the Brookhaven landfill site for storage or
disposal, if so directed by the Town.

As an option, if the drillings and cuttings meet New York
State Department of Environmental Conservation criteria
for disposal on-site, the waste materials shall be
disposed of in proximity to the well, as directed by the
Town.

Well Acceptance Criteria

To be accepted by the Town, a well shall be developed to
the point that it is sand and sediment-free, and the
parameters of temperature, pH and specific conductance
are stable. Sand and sediment-free shall be defined as
development water having a turbidity of 50 NTUs
(nephelometric turbidity units) or less.

In order to ensure that all wells are sufficiently
straight, and acceptable to the Town, the Contractor
shall pass a 1.66 inch diameter by 36-inch long
submersible pump or dummy to the bottom of the 2-inch
diameter wells.
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1.11

1.12

1.13

No payment will be due to the Contractor if he fails to
meet those requirements set forth in Sections 1.09A and
1.098.

warrantx

A11 equipment supplied under this Section shall be
warranteed by the Contractor and equipment manufacturers
for a period of one (1) year from date of acceptance by
the Town. The manufacturer's warranty period shall run
concurrently with the Contractor's warranty period.

The wells shall be warranteed to be free from defects in
workmanship and materials. If any part of the wells
should fail during the warranty period, it shall be
replaced and the wells restored to service at no
additional expense to the Town.

Additional Work

At the option of the Town, additional work may be
authorized. Additional work shall be completed at unit
prices not exceeding those of comparable work and
materials, as determined by the Town and as specified by
the Contractor in his bid price schedule.

Measurement and Payment

Payment for work performed shall be on a basis of unit
and lump sum prices bid and actual work performed. The
bid items are intended to cover all costs involved in
completing the work specified herein. The Contractor
shall include all incidental costs into the applicable
unit or lump sum prices indicated on the bid sheet.

Contract Drawings

The following figures form a part of this contract:

Drawing No. 1 Location of Brookhaven Municipal
Landfill

Drawing No. 2 Proposed Monitoring Well Locations

Drawing No. 3 Plan for Construction of

Monitoring Wells
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1.13 Contract Drawings (cont'd)

Drawing No. 4 Locking Vault Box for Monitoring
Well
Drawing No. 5 Equipment decontamination pad

B-7
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PART 2-
2.01
A.

2.02

PRODUCTS

Casing

The Contractor shall provide all casing together with
required couplings, plugs, caps, fittings and other parts
necessary to satisfactorily complete the well installa-
tion. Casing and appurtenances shall be clean and free
of all oil, grease and any other organic contamination.
Schedule 40 PVC casing shall be used.

If any casing is intended for construction purposes only,
it shall be free of contamination and watertight, and of
such weight and design as necessary to prevent entrance
of sand and to permit its installation and removal to the
specified depth and dimension without distortion or
rupture.

Screen

Well screens shall be 2-inches nominal diameter as
appropriate, new wire wrapped stainless steel Schedule
304, as approved, flush threaded on one end and sealed
with a threaded stainless steel plug on the other end.
Slot size shall be 0.010-inch or as otherwise recommended
by the Contractor and approved by the Town.

The Contractor shall provide all well screens and fit-
tings, and other parts necessary for a complete
installation.

Well screens shall be as manufactured by Johnson Div./
UOP Inc. or approved equal, providing a "Vee" slot
configuration.

Screens shall be attached to the casing by screwing the
threaded joints together. No glue shall be used to join
the screen to the casing.

Sand Pack

Sand shall be employed as a pack material in each
monitoring well. The selection of sand for the screen
packing shall be determined by the Contractor and
approved by the Town.
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B. Sand shall be well rounded, washed and sized with a
diameter and gradation determined concurrently with the
establishment of the well screen slot size to provide
compatibility with the native aquifer formation and the
selected well screen slot size. Samples of sand
proposed by the Contractor for the well installation
shall be submitted to the Town for approval.

2.04 Caps and Protective Covers

A. Each well shall have a vented PVC cap, and each well and
well casing shall be protected from entry of foreign
materials at all times during construction and upon well
completion fitted with a lockable vault.

B. Temporary well guard and identifying flagging shall be
provided and installed immediately upon well completion
and prior to development and removal of the Contractor's
well rig from the well site.

2.05 Bentonite Seals

A. The bentonite for bentonite seals and cement/bentonite
grout shall be of the Wyoming type manufactured by Sinco,
American Colloid Company, Terra-Metric, or an approved
equal.

2.06 Health and Safety Equipment

A. The Contractor shall provide for his employees, and any
subcontractor, all equipment necessary, including
monitoring and personnel protection equipment, to provide
adequate safety and health protection. This equipment
shall be standby equipment readily available at the site
to the employees. The Contractor shall also provide
traffic control as necessary.
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PART 3-

3.01
A.

B.

3.02
A.

EXECUTION

Borehole Construction

Decontaminate equipment as per Paragraph 3.04.

The boreholes shall be drilled by auger, cable tool or
spin casing method (or other methods not using
mud/drilling fluids other than potable water) as
determined by the Contractor and approved by the Town.
The work shall include the removal and excavation of
pavement, if required.

Auger shall be 6-1/4-inch inside diameter (I.D.) and
casing used in cable tool or spin casing shall be 6-inch
I.D.

Geologic borehole sampling shall consist of the
collection of split spoon samples collected as directed
by the Town as indicated in Part 3.02.

The tentative method of drilling is as follows:

a. At each of the well cluster locations, the deepest
well (approximately 140 feet) will be drilled first
and split spoon sampling will be directed by the Town,

b. Based upon the data gathered, the Town will determine
the depth and screen setting for the deep well at that
location,

c. At each of the well cluster locations or single well
locations, the shallow well (approximately 40 feet)
will be drilled to about 15 feet into the zone of
saturation and the screen set at that depth.

Split Spoon Sampling

The Contractor shall obtain split spoon samples during
drilling operations when directed by the Town.

Split spoon samples will be used to obtain information on
the type of strata penetrated.

The split spoon sampler shall be a 2-inch 0D steel
cylinder, 1-3/8 inch ID, 24-inches long, split barrel
driven vertically into the undisturbed formation at the
bottom of the drilled hole.
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3.03

The sampler shall be returned to the surface and core
transferred to suitable containers as directed by the
Town. Containers for soil samples that will be used to
determine the strata penetrated shall be supplied by the
Contractor. Containers for samples that will be analyzed
for chemical quality will be supplied by the Town. The
Contractor is required to have at least four (4) steam
cleaned sampling spoons on hand at each well prior to
beginning work. After each sampling, the samplers shall
be cleaned by the cleaning procedure as described in Part
3.04.

Split spoon samples shall be collected continuously in
two (2) of the deep/Magothy interface wells and at five
(5) foot intervals or significant changes in stratigraphy
at the remaining seven (7) deep/Magothy interface wells.
It is anticipated that these samples will be obtained
between ground surface and 140 feet. Sample recovery of
less than 90% will not be acceptable, unless approved by
the Town.

Casing and Screen Installation

Casing and screen shall be installed by screwing together
the individual pieces and installing them as one unit as
directed by the Town. Glue shall not be used to join the
screen to the casing, or sections of casing together.

Every effort shall be made on the part of the Contractor
to assure casing plumbness and centralization within the
borehole.

Centralizers may be employed by the Contractor as an
optional method of assuring centralization and plumbness,
with prior approval of the Town.

A11 casings and screens shall be constructed plumb and
true to line. If, in the opinion of the Town, a well
might be out of plumb, it shall be tested at the
Contractor's expense in accordance with Section 1-6.2 and
1-6.3 (AWWA Standards - A100 for Deep Wells).

A11 drilling and well construction methods shall be as
approved by the Town.
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3.04
A.

3.05

A.

Decontamination Procedures

A1l drilling equipment and materials including augers,
drill bits, tremie pipe, rods, casings, screens, and
sampling equipment shall be high pressure steam cleaned of
all foreign matter and void of any external oils and grease
prior to use at each well. The Contractor shall demon-
strate to the satisfaction of the Town that the temperature
of the steam is a minimum of 212°F. A1l contact equipment
including sample pumps and hoses, drill string, water pump
and water tank shall be flushed with potable water before
each use and as directed during the drilling program. All
equipment shall be cleaned to the satisfaction of the Town
prior to use. Drill pipe lubrication shall be Crisco
grease or equal, and approved by the Town.

A11 equipment shall be stored above ground either on clean
racks, pallets or plastic sheeting, with the approval of
the Town, and covered with clean plastic sheeting.

A1l down-hole equipment, instruments and tools shall be
placed in a specially designated staging area constructed
of clean pallets or equal substitutes.

A11 decontamination activities for drilling/well
installation/sampling equipment will be performed at the
decontamination facility to be provided/constructed by the
Contractor.

A1l decontamination equipment and supplies shall be
provided by the Contractor.

The decontamination facility and all decontamination
equipment is subject to approval of the Town.

A11 water used in the drilling operation shall be provided
by the Contractor. Acquisition (including cost of water,
permits and other approvals), transport and storage of all
water will be the responsibility of the Contractor. All
water used for drilling and cleaning must be potable and as
approved by the Town.

Sand Pack Installation

The sand pack shall be placed in the well by means of a
tremie pipe or other approved method to insure that no
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3.06

3.07
A.

3.08
A.

bridging of the hole occurs and shall extend from the
bottom of the borehole to a minimum of two (2) feet above
the top of the screen or as otherwise directed by the
Town.,

Bentonite Seal

A bentonite seal shall be placed in the well by means of
a tremie pipe or other approved method to insure that no
bridging of the hole occurs and shall extend from the top
of the sand pack, to a minimum of three (3) feet above
the sand pack, or as otherwise directed by the Town.

Cement/Bentonite Grout Seal

A cement/bentonite grout seal shall be placed above the
sand pack and bentonite seal of the well in each
borehole. All cement/bentonite grout shall be installed
using a tremie pipe or other method approved by the
Town.

The preparation of cement/bentonite/water in the grout
mix shall be 94 pounds/5 pounds/6.5 gallons respectively.
Ten (10) percent by volume of hydrated 1ime (Ca0) may be
added to facilitate pumping.

Bentonite shall be of the Wyoming type manufactured by
Sinco, American Colloid Company, Terra-Metric or approved
equal.

A1l grout shall be allowed to cure for a minimum of 12
hours or as necessary to provide a proper cure prior to
starting the next phase of work.

Abandoned boreholes shall be sealed with a
cement/bentonite grout. The grout seal shall be
installed using a tremie pipe or other method approved by
the Town.

Neat Cement Grout

The Contractor shall furnish and place neat cement grout
in the annular space between the borehole wall and the
surface casing and between the casing and the riser pipe,
or as directed by the Town. Work shall include, but not
be limited to:
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B.

3.09

a. opening a clear annular space by circulation of
potable water or drilling fluids and removal of
any obstructions,

b. mixing and placement of the cement grout in one
continuous operation by pumping or tremie.

Neat cement grout shall be a mixture of Type II Portland
cement confroming to ASTM-C-150 and potable water. The
water to cement ratio shall be five (5) to six (6)
gallons of water per 94-pound sack of cement. A
bentonite additive of 3% to 5%, or other ratio may be
specified by the Town. The grout shall be placed by a
continuous operation before initial setting of the
cement. The grout shall be introduced at the base of the
grouting interval to minimize dilution of the grout and
bridging of the mixture with upper-formation material.
Grout shall be pumped into place. The tremie method may
be used only when approved by the Town.

Vault Box and Locking Cover

The Contractor shall furnish and install a vault box with
Tocking cover at wells where so directed by the Town.

The elevation at which the vault box and locking cover
shall be set will be specified by the Town. In most
cases, the specified elevation will be existing grade or
slightly above existing grade. Work shall include but
not be limited to:

a. excavation of all material and setting of
vault box to specified elevation,

b. compaction of soil around box,

c. restoration of area to original conditions,

d. construction of concrete pad at the surface.
Concrete for the pad shall be Type II Portland Cement.
Vault boxes shall be iron body conforming to AWWA Spec.
500, latest revision and are to be suitable for direct
burial. The vault box shall be Heavy Duty Water Line

Casting, Pattern Number 4424 with a lock cover as manu-
factured by Campbell Foundry Company, Harrison, New
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3.10

3.11

Jersey illustrated in Drawing No. 4, or approved equal.
Vault boxes shall be installed so that no stress or shock
will be transmitted through the box, and shall be set
plumb over the well to assure easy access. A total of
four (4) lock cover keys shall be provided to the Town.
The vault shall permit the draining of water which may
enter the box.

The concrete pad shall be 2 1/2 feet in diameter.

Well Development

Each well shall be developed by surging, using compressed
air (double airline o0il filters required), interrupted
over-pumping, surge block and bailer, or other methods
approved by the Town. Development shall continue until
development water from the well measures 50 NTU (nephelo-
metric turbidity units) or less and temperature, pH and
specific conductance of the development water is stable
at pumping rates of five (5) gallons per minute(gpm), or
as directed and until approved by the Town. If the well
has not been effectively and satisfactorily developed,
the well will not be accepted.

A11 wells shall be tested for development (sand-free
condition) and yield by pumping for a minimum of one
hour. Pumping shall be at a rate of five (5) gpm or as
directed by the Town.

A11 wells shall be developed within 24 hours after
completion, unless directed otherwise by the Town.

Well Abandonment

In the event that the Contractor shall fail to install
the well to the depth specified or to such lesser depth
as directed by the Town, or should the Contractor abandon
the well
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3.12
A.

because of loss of tools or for any other cause through
the fault of the Contractor, the Contractor shall, if
requested and as directed by the Town, plug the well with
non-shrink cement/bentonite grout from the bottom of the
borehole with a tremie pipe, upwards to ground level in
one continuous operation at no additional cost.

Protection and Site Cleanup

At all times during the progress of the work, the
Contractor shall use all reasonable precautions to
prevent either tampering with the wells or the entrance
of foreign material into the wells. The Contractor shall
secure the borehole or well at the completion of work
each day.

Immediately upon completion of a well, the Contractor
shall remove all of his equipment, materials and supplies
from the site of the work, including decontamination
facilities, remove all surplus materials, waste and
debris, fill in all holes or excavations, and grade the
site to elevations of the surface levels which existed
before work started. The site shall be thoroughly
cleaned by the Contractor and approved by the Town.
Failure to comply with these requirements shall give the
Town authority to authorize other contractors or workmen
directed by the Town to enter upon the site and complete
the cleaning up, grading, etc. The cost of this work
shall be deducted from any money due or to become due the
Contractor for construction of the wells.
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BID SCHEDULE

MONITORING WELL CONSTRUCTION
FOR
BROOKHAVEN MUNICIPAL LANDFILL SITE
BROOKHAVEN, NEW YORK

Contractor's Signature:

Title: Date:

Company Name:

Company Address:

Total
Estimated Unit Price* Item Price
Item Description Unit Quantity Dollars Dollars

1. Mobilization, Provision/
Construction of Decon Pad,
Set-Up and Demobilization

a. Site Mobilization Lump Sum Once
b. Provision/Construction Lump Sum Once
of Decon Pad
c. Set Up at Each Well** Each Well 22 Wells
d. Site Demobilization Lump Sum Once

2. Borehole Drilling

a. Shallow (0-40 feet)*** Lineal 520 Lineal
(13 wells) Foot Feet
(6-1/4" ID auger or
6" ID casing)

*Unit Price must include all costs for labor, materials, per diem, etc.
**Includes decontamination of equipment, materials and supplies for each well
***Depth below ground surface

Note: Specify drilling method(s) - Shallow: ; Deep

CP-1



Item Description

3.

4.

b. Deep (0-140 feet)
(9 wells)
(6-1/4" 1D auger or
6" ID casing)

Soil Sampling (split spoon)

(including cleaning)

a. Deep Wells
(0-140 feet, every
5 feet for 7 wells
and continuously
for 2 wells)

Well Installation

a. 2" Schedule 40 PVC Casing
1. Shallow (0-20 feet)

(13 wells)

2. Deep (0-130 feet)
(9 wells)

. Screen Installation

a. 2" Stainless Steel
Schedule 304

(20-40 feet) (13 wells)

b. 2" Stainless Steel
Schedule 304

(130-140 feet) (9 wells)
a. 2" Vented PVC well caps

(Schedule 40)

b. 2" Stainless Steel
Bottom Plug
(Schedule 304)

. Sand pack

Unit

Lineal
Foot

Per Soil
Sample

Lineal
Foot

Lineal
Foot

Lineal
Foot

Lineal
Foot

Cap

Plug

Bag
(100 1bs)

CpP-2

Unit Price*
Dollars

Estimated
Quantity

Total
Item Price
Dollars

1,260 Lineal
Feet

336 Soil
Samples

260 Lineal
Feet

1,170 Lineal
Feet

260 Lineal
Feet

90 Lineal
Feet

22 Caps

22 Plugs

220 Bags




Total

Estimated Unit Price* Item Price
Item Description Unit Quantity Dollars Dollars
8. Bentonite Seal Bucket 90 Buckets
(50 1bs)
9, Cement/Bentonite Grout Bag 2400 Bags
(94 1bs)
10. Neat Cement Grout Bag 50 Bags
(94 1bs.)
11. Well Development (22 wells) Per Hour 88 Hours
12, Vault Box and Locking Per Vault 22
Cover Box and Vault Boxes
Locking and Locking
Cover Covers
13. Provide Containment of Per 180
Drillings and Cuttings 55 55 Gallon
Gallon Drums
Drum
14, Provide Containment of Per 170
Purge and Well 55 Gallon 55 Gallon
Development Water Drum Drums
15. Stand-By Time Hour 40 Hours
TOTAL AMOUNT OF BID (IN FIGURES) $
TOTAL AMOUNT OF BID (IN WORDS)
Note: Estimated time to complete: days

Bid will be compared on the basis of the TOTAL AMOUNT OF BID. The total Amount of

Bid is defined as the sum of the Total Price Bid for each Item.

Estimated quantities where given are approximate and are only for the purpose of
evaluating the proposals.

The Town reserves the right to omit or add to the construction of any portion or
portions of the work heretofore enumerated or shown on the Drawings.

The Town reserves the right to omit in its entirety any one or more items of this

Contract without forfeiture of Contract or claims for loss of anticipated profits
or any other claims by the Contractor on account of such ommissions.
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APPENDIX B

CALIBRATION SPECIFICATIONS FOR
IN-FIELD MONITORING EQUIPMENT
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INTRODUCTION

The Model OVA 128 CENTURY Organic Vapor
Analyzer (OVA 128) 1s manufactured 1in
three configurations. These are:

e Basic Flame Ionization Detector for
monitoring total hydrocarbons

e Gas chromatograph supplied with two
columns

e Gas chromatograph tri-column for
Benzene Analysis.

A battery charger can be ordered for
either 120 V ac, 60 Hz or for 220 V
ac, 50 Hz. Classifications are:

- FM certified for use in Class
I, Groups A, B, ¢, and D, Di-
vision 1 hazardous environ-
ments.

- BASEEFA certified intrinsi-
cally safe, Ex ib, for IIC,
Zone 1, Temperature Class T6.
BASEEFA No. 76002/B std. SFA
3007.

Accessories for the OVA 128 are:

- Strip Chart Recorder - either
FM or BASEEFA certified.

- Activated Charcoal Filter Assem-
bly - used for zeroing the
analyzer in a contaminated
environment. Also used with
dessicant as a molisture trap.

- Sample Dilutor Assembly for
10:1, 25:1, or 50:1 sample
dilution.

- Septum Adapter for direct, on-
line injection with the GC.

- Portable Isothermal Pack (PIP)
for temperature control of GC
columns.

The OVA 128 is a sensitive instrument
Sesigned to measure trace gquantities
>f organic materials in air. It is
2ssentially a flame ionization detec-
tor such as utilized in laboratory gas
chromatographs and has similar analy-
tical capabilities. The flame ioniza-
zion detector is an almost universal
Zetector for organic compounds with
the sensitivity to measure in the
rarts per million range (V/V) in the
Presence of atmospheric moisture, ni-
zrogen oxides, carbon monoxide, and
zarbon dioxide.

M1 6811-132
Page 1

The instrument has broad application
since 1t has a chemically resistant
air sampling system and can be readily
calibrated to measure almost all or-
ganic vapors, It has a single li-
nearly scaled readout from 0 ppm to 10
ppm with a X1, X10, and X100 range
switch. This range expansion feature
provides accurate readings across a
wide concentration range with either
10, 100 or 1000 ppm full scale deflec-
tion. Designed for use as a portable
survey instrument, it can also be
readily adapted to fixed remote moni-
toring or mobile installations. It is
ideal for the determination of many
organic air pollutants and for moni-
toring the air in potentially contami-
nated areas.

The OVA 128 is certified by Factory
Mutual Research Corporation (FM) for
use in Class I, Groups A, B, C, & D,
Division I hazardous locations. Simi-
lar foreign certifications have been
obtained, including BASEEFA. This
requirement is especially significant
in industries where volatile flammable
petroleum or chemical products are
manufactured or used and for instru-
ments which are used in portable sur-
veying or for analyzing concentrations
of gases and vapors. Such instruments
must be incapable, under normal or
abnormal conditionsg, of causing igni-
tion of hazardous mixtures in the air.
In order to maintain the certified
safety, it is important that the pre-
cautions outlined in this manual be
practiced and that no modifications be
made to these instruments.

It is hignly recommended that the en-
tire manual be read before operating
the instrument., It is essential that
all portions relating to safety of
operation and maintenance be tho-
roughly understood.

Reference Literature

MI 611-101 Operation of Tri-Column GC
Option

MI 611-102 Operation of Dilutor Kit

MI 611-105 Operation of Portable Iso-
thermal Pack
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GENERAL DESCRIPTION
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Tae sample stream is metered and
passed through particle filters before
reaching tne dezector chamber. Inside
the detector cnamber, tne sample 13
exposed to a hydrogen flame which
ionizes the organic vapors. When most
organic vapors birn, they leave posi-
tively charged carbon-containing 19ons.
An electric field drives the ions %o 2a
collecting eiectrode. As the positive
1ons are coliected, a current corres-
ponding to tie collaction rase 13 3en-
erated. Thls current 13 measured with
a linear electrometer preampliifier
whlch has an output signal gropor-
tional to the ionization current. A
signal conditioning amplifier 1s used
to amplify the signal from the preamp
and to condition i1t for subsequent
meter or external recorder display.
The disglay -5 an 1ntegral gazt of tne
Proge./Readout Assambly and nas 270
scale deflection.

In general, the nydrogen flame ioniza-
tion detector is more sensitive for
hydrocarbons than any other class of
organic compounds. The response of
tne OVA varies fzom compound to com-
oound, but gives repeatable results
with all types of hydrocarbons; i.e.,
saturated hydrocarbons {alkanes), un-
saturated hydrocarbons (alkenes and
alkynes) and aromatic hydrocarbons.

PROBE READQUT
ASSEMBLY

UMBILICAL CORD

REFILL CONNECTOR

FIGURE 2

PORTABLE ORGANIC VAPOR ANALYZER

Model OVA 128




Typical response of various hydrocar-
bons, relative to methane is as fol-
lows:*

Compound Relative Response (percent)
Methane 100 (reference)
Hexane 70
Propane 64
N-butane 61
N-pentane 100
Ethylene 35
Acetylene 200
Benzene 150
Toluene 120
Ethane 90

Compounds containing oxygen, such as
alcohols, ethers, aldehydes, carbolic
acid and esters give a lower response
than that observed for hydrocarbons.
This is particularly noticeable with
compounds having a high ratio of oxygen
to carbon such as the lower members of
each series which have one, two or three
carbons. With compounds containing
higher numbers of carbons, the effect is
diminished to such an extent that the
response is similar to that of the corres-
ponding hydrocarbons.

Nitrogen-containing compounds (i.e.,
amines, amides, and nitriles) respond in
a manner similar to that observed for
oxygenated materials. Halogenated com-
pounds also show a lower relative re-
sponse as compared with hydrocarbons.
Materlials containing no hydrogen, such

as carbon tetrachloride, give the lowest
response; the presence of hydrogen in

the compounds results in higher relative
responses. Thus, CHClj gives a much
higher response than does CClg. As in
the other cases, when the carbon to halo-
gen ratio is 5:1 or greater, the response
will be similar to that observed for
simple hydrocarbons.

*NOTE: Each OVA detector will have
slightly different responses for
organic vapors :elative to methane.
The user should determine responses
for his individual instrument.

The typical response of various com-
pounds relative to methane is as fol-
lows:

KETONES
Acetone 60
Methyl ethyl ketone 30
Methyl 1sobutyl ketone 100
ALCOHOLS
Methyl alcohol 15
Ethyl 25
Isopropyl 65
HALOGEN COMPOUNDS
Carbon tetrachloride 10
Chloroform 65
Trichloroethylene 70

Vinyl chloride 35

MI611-132
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The OVA has negligible response to car-
bon monoxide and carbon dioxide which,
due to their structure, do not produce
appreciansle 1ons 1n the detector flame.
Thus, other organic materials may be
analyzed in the presence of CO and COZ’

Applications

(1) Measurement of most toxlc organic
vapnrs present in industry for
compliance with Occupational
Safety and Healtn Administration
(OSHA) requirements.

(2) Evaluation and monitoring appli-
cations in the air pollution field.

(3) Socrce identification and measure-
ment for fugitive emissions
(leaks) as defined by EPA.

(4) Forensic sclence applications.

{S) Controlling and monitoring atmo-
spheres 1n manufacturing and pack-
aging operations.

(6) Leak detection related to vola-
tile fuel handling equipment.

(7) HMonitoring the background level
of organic vapors at hazardous
waste siltes.

(8) Quality control procedures geared
to leak checking, pressurized
system checks, combustion effi-
ciency checks, etc.

Major Features

The basic instrument consists of two
major assemblies, the Probe/Readout
Assembly and the Side Pack Assembly
(See Figure 2). The recorder is op-
tional on all models, but is normally
used with all instruments which incor-
porate the GC Option. The output
meter and alarm level adjustments are
incorporated in the Probe/Readout
Assembly.

The Side Pack Assembly contains the
remaining operating controls and in-
dicators, electronic circuitry, detec-
tor chamber, hydrogen fuel supply, and
electrical power supply.
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Other major features are: linear scale

readout, approximately two second re-
sponse time and portable operating
time of 3 hours for fuel supply and
battery pack. A battery test feature
allows charge condition to be read on
the meter. Hydrogen flame-out is sig-
nified by an audible alarm plus a vi-
sual indication on the meter. The
instrument contains a frequency modu-
lated detection alarm which can be

preset =5 sound at a desired concentra-
tion level, The frequency of the detec-

tion alarm varies as a function of de-
tected lLevel giving an audible indica-
tion of organic vapor concentration.
An earphone is provided to allow the
operator to hear the alarm in noisy
areas or to avoid disturbing workers.

During cse, the Side Pack Assembly can
be carr:=d by the operator on eitner
his lef:z or right side or as a back
pack. The Probe/Readout Assembly can
be detached from the Side Pack Assem-
bly and disassembled for transport and
storage.

Standard Accessories

A variety of sampling fixtures can be
used. 1In addition, small diameter
tubing can be used for remote sampling
or electrically insulated flexible
extensicnas can be used for places that
are difficult to reach.

Telescoping Probe

Probe length can be increased or de-
creased cver a 22 to 30 inch range to
suit the i1ndividual user. A knurled
locking =nut is used to lock the probe
at the desired length. The probe is
attached to the Readout Assembly.

wWhen appropriate, the probe is re-
placed w:th a Close Area Sampler, which
is suppl:ed as a standard accessory.

Sampling Accessories

Part Numcer Description

510123~ Close area sampler -
Connects directly to the
readout assembly.

310035-1 Telescoping wand -
Adjustable length -ac-
commodates the probe
listed below.

510126~-1 Tubular area sampler -
Used with the tele-
scoping wand.

Particulate Filters

The primary filter of porous stainless
steel is located behind the sample
inlet connector (3see Side Pack Assem-
bly drawing). 1In addition, a replace-
able porous metal filter is installed
in the "close area" sampler.

Carrying Case

An instrument carrying case is pro-
vided to transport, ship and store the
disassembled Probe/Readout Assembly,
the Side Pack Assembly and other equip-
ment.

Specifications

READOUT: 0 to 10, 0 to 100, 0 to 1000
ppm (linear)

.AMPLE FLOW RATE: 1 1/2 to 2 1/2
litre per minute at 22°9C, 760 mm,
using close area sampler

RESPONSE TIME: Approximately 2
seconds for 90% of final read-
ing.

PRIMARY ELECTRICAL POWER: 12 volt
{(nominal) battery pack.

FUEL SUPPLY: Approximately 75 mL
volume tank of pure hydrogen,
maximum pressure 2400 psig, fill-
able in case.

HYDROGEN FLOW RATE: Factory set
12.5 +0.5 ml/min (minus GC op-
tion) 11.0 +0.5 mL/min (GC
models)

PORTABLE OPERATING TIME: Minimum 8
hours with battery fully charged,
hydrogen pressure at 1800 psig.

PHYSICAL DIMENSIONS: 9" x 12" x 5"
(229 mm x 305 mm x 127 mm)
Sidepack only.

WEIGHT: 12 pounds (5.5 kg)

(sidepack and hand-held probe
assenbly)

DETECTION ALARM: Audible alarm plus
meter indication. User preset to
desired level,.

FLAME-QUT ALARM: Audible alarm plus
meter indication (needle drops
off scale in negative direction).

BATTERY TEST: Battery charge condi-
tion indicated on readout meter.
Upon activation of momentary con-
tact switch, a meter reading
above the indicator line means
that there is 4 hours minimum°
service life remaining (at 227°C).

FILTERS: In-line sintered metal fil-
ters will remove particles larger
than 10 microns,

OPERATI§G TEMPERATURE RANGE: 10°C to
40°C.

MINIMUM AMBIENT TEMPERATURE: 159C for
Flame Ignition (coldstart).
ACCURACY: Based on the use of a cali-
bration gas for each range:



Calibratiocn Operating
Temp. C Temp. ~C
20 to 25 20 to 2%
20 to 25 10 to 40

RELATIVE HUMIDITY:
on accuracy:
full scale

RECORDER QUTPUT: 0 to 5 volts

MINIMUM DETECTABLE LIMIT (METHANE):
0.2 ppm

STANDARD ACCESSORIES:

l. Instrument carrying and
storage case

2. Hydrogen fuel filling hose
assembly

3. Battery charger

4. Earphone

5. Various sampling fixtures

6. Maintenance tool kit

7. Operators manual (2 each)

8. Padded leather carrying straps

5% to 958, Effect
+20% of individual

oo IS
HOSE BRUSH VVEXE@ES
FIGURE 3
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Accuracy in 8 of
Individual Full Scale

X1 X190 X100
*20 +10 +10
+20 +20 +20

BATTERY
CHARGER

COLUMN

OVA-128 ANALYZER COMPONENTS
(Gas Chromatograph Model Shown)
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OPERATING PROCEDURES

Controls and Indicators
Sidepack Assembly

L

2)

3)

4)

3)

6)

7

3)

9)

10)

11)

INSTR/BATT Test 3Switch* - Three
position toggle switch controls
ali i1nstrument electrical power
excert the pump and alarm power.
It also permits display of the
battery charge condition on the
reacdouat meter.

2uUM? (ON/OFF) Switch* - Toggle
sWwitch controls power to the inter-
nal z.mp and audio alarms.

Ignizer Switch - Momentary push
buttzn swltch connects power to
the .3niter co1l i1n the Qetector
chamzer and simultaneously dis-
conrects power to pump.

CALISRATE Switch (range selector)
-Selects the desired range: Xl

(0 to 10 ppm); X10 (0 to 100 ppm);
X180 (0 to 1000 ppm).

CALIBRATE ADJUST (zero) Knob -Po-~-
tent:ometer used to "zero" the
instrument.

GAS SZILECT KNOB (span control) -
Teni~t2rn dial readout potentio-
meter sets the gain of the instru-
men:t ‘commonly referred to as
span control).

Recorler Connector - Five-pin
cornector used to connect the
instr_ment to an external recor-
der with the following pin connec-
tions:

210 E - + 12 V dc
2in H - Ground
Pin B - Signal 0 to 5 V dc

Charser Connector - BNC connector
used o connect the battery pack
to to2 battery charger.

AYCRCGEN TANK VALVE - Valve used
to s:2ply or close off the fuel
sugpiv from the hydrogen tank.

HYDRCGEN TANK PRESSURE Indica-
tor - High pressure gauge mea-
sures pressure in the hydrogen
fuel =ank which is an indication
of fuel supply.

HYDRCGEN SUPPLY VALVE -~ Valve
used 0 supply or close off hy-
droge~ fuel to the detector cham-
ber.

12)

13)

14)

15)

16)

17)

18)

HYDROGEN SUPPLY PRESSURE Indica-
tor - Low pressure gauge used to
monitor hydrogen pressure at the
capillary restcictor.

SAMPLE FLOW RATE Indicator =
Indicator to monitor the sample
flow rate,

REFILL CONNECTION - % 1in AN fit-
ting to connect the hydrogen re-
f1ll hose to the 1nstrument.

REFILL VALVE - Valve to open one
end of the instrument fuel tank
for refilling with hydrogen,

EZARPHONE JACK - Used to connect
the earphone; speaker is disabled
when earphone is used.

VOLUME Knob - Potentiometer ad-
justs the volume of the internal
speaker and earphone.

Readout and 3ample Connectors -
Used to connect tile sample hose
and umbilical cord from the Probe/
Readout to the Side Pack.

Controls and Indicators

Probe/Readout Assembly

1)

2)

Meter - Linear scaled 270° meter
displays the output signal level
in ppm.

Alarm Level Adjust Knob - Poten-
tiometer (located on the back of
the Readout Assembly) is used to
set the concentration level at
which the audible alarm is actu-
ated.

*Special Switch = switch handle must be
pulled to change position. This pre-
vents accidental movement.



Startup Procedure

a)

5)

c)

d)

e)

£)

9}

h)

i)

1)

<)

Note:

Connect the Probe/Readout Assem-
oly to the Sidepack Assembly by
attaching the sample line and

electronic jack to the Sidepack.

Select the desired sample probe
(close area sampler or telescop-
ing probe) and connect the probe
handle. Before tightening the
knurled nut, check that the probe
accessory is firmly seated
against the flat seals in the
probe handle and in the tip of
the telescoping probe.

Move the Instr/Batt Switch to the
test position. The meter needle
should move to a point beyond the
white line, indicating that the
integral battery has more than 4
hours of operating life before
recharging is necessary.

Move the In:.z/Batt Switch to the
"ON" position and allow a 5 minute
warm-up.

Turn the Pump Switch on.

Use the Calibrate Adjust knob to
set the meter needle to the level
desired for activating the audi-
ble alarm. If this alarm level
is other than zero, the Calibrate
Switch must be set to the appro-
priate range.

Turn the Volume Knob fully clock-
wise.

Using the Alarm Level Adjust knob,
turn the xnob until the audible
alarm is activated.

Move the Calibrate Switch to Xl
and adjust the meter reading to
zero using the Calibrate Adjust
(zero knob).

Open the hydrogen Tank Valve 1l or
2 turns and observe the reading
on the Hydrogen Tank Pressure
Indicator. (Approximately 150
psi of pressure is required for
each hour of operation),

Open the Hydrogen Supply Valve 1
or 2 turns and observe the read-
ing on the Hydrogen Supply Pres-
sure Indicator. The reading
should be between 8 and 12 psi.

Wita GC instrument, a column
or jumper must be installed.

Mi611-132
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1) After approximately one minute,
depress the Igniter Button until
the hydrogen flame lights. The
meter needle will travel upscale
and begin to read "Total Organic
Vapors®, Caution: Do not depress
igniter for more than 6 seconds.
If flame does not ignite, wait
one minute and try again,

m) The instrument 18 ready for use.
NOTE: If the ambient backgcound
organic vapors are "zeroed out”
using the Calibrate Adjust Knob,
the meter needle may move off-
scale in the negative direction
when the OVA is moved to a loca-
tion with lower background. If
the OVA is to be used in the 0 to
10 ppm range, it should be
"zerced" in an area with very low
bacxground. A charcoal filter
(Part No. 510095-1) can be used
to generate the clean background
sample.

Operating Procedures

The following procedure describes opera-
tion of the OVA 1n the "Survey Mode"
to detect total organic vapors.

a) Set the CALIBRATE Switch to the
desired range. Survey the areas
of interest while observing the
meter and/or listening for the
audible alarm indication. For
ease of operation, carry the Side
Pack Assembly positioned on the
side opposite the hand which holds
the Probe/Readout Assembly. For
broad surveys outdoors, the pick-
up fixture should be positioned
several feet above ground level.
When making quantitative readings
or pinpointing, the pickup fix-
ture should be positioned at the
point of interest.

b) When organic vapors are detected,
the meter pointer will move up-
scale and the audible alarm will
sound when the setpoint is ex-
ceeded. The frequency of the
alarm will 1ncrease as the detec-
tion level increases.



|
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If the flame-out alarm is actuated,
check that the pump is running, then
press the igniter button. Under nor-
mal conditions, flame-out results from
sampling a gas mixture that is above
the lower explosve level which causes
the hydrogen flame to extinguish., If
this 1s the case, reignition is all
that 1s required to resume monitoring.
Another possible cause for flame-out
is restriction of the sample flow line
which would not allow sufficient air
1nto the chamber to support combus-
tion. The normal cause for such re-
striction is a clogged particle fil-
ter.

It shocld be noted that the chamber
exhaust port is on the bottom of the
case an3 blocking this port with the
hand wi.l cause fluctuations and/or
flame~out.

Shut Down Procedure

The foilowing procedure should be fol-
lowed for shut down of the equipment:

A. Cilose HYDROGEN TANK VALVE

B. C_.ose HYDROGEN SUPPLY VALVE

c. Move INSTR Switch to OFF

D. w21t 5 seconds and move PUMP
S«<1tch to OFF. INSTRUMENT IS NOW
I3 A SHUT DOWN CONFIGURATION.

Fuel Refilling

NOTE: Use PREPURIFIED or 2ERO grade

carbons as methane <0.5 ppm
recommended) .

~e instrument and the charger
aould be completely shut down
ring hydrogen tank refilling
erations, Refilling should be
one in a ventilated area. THERE
3=0ULD BE NO POTENTLAL IGNITERS
ZR FLAME IN THE AREA,

a)

»

[T ]

U

1 0

']
]

b) If you are making the first £ill-
tng on the instrument or 1if the
£1lling hose has been allowed to
£111 with ai1r, the filling hose
snould be purged with hydrogen
crior to filling the instrument
zank., This purging is not re-
Zuired for subsequent fillings.

c) The filling hose assembly should
—e left attached to the hydrogen
supply tank when possible. En-
sure that the FILL/BLEED Valve on
<he instrument end of the hose is
sn the OFF position. Connect the
nose to the refill connection on
che Side Pack Assembly.

hydrogen (certified total hydro-

d) Open the hydrogen supply bottle
valve slightly. Open the REFILL
VALVE and the HYDROGEN TANK VALVE
on the instrument panel and place
the FILL/BLEED Valve on the fill-
ing hose assembly in the FILL
position. The pressure in the
instrument tank will be indicated
on the HYDROGEN TANK PRESSURE
Indicator.

e) After the instrument fuel tank is
filled, close the REFILL VALVE on
the panel, the FILL/BLEED Valve
on the filling hose assembly and
the hydrogen supply bottle valve.

£) The hydrogen trapped in the hose
should now be bled off to atmo-
spheric pressure. CAUTION should
be used 1n this operation as de-
scribed in Step (g) below, since
the hose will contain a signifi-
cant amount of hydrogen at high
pressure.

g) The hose is bled by turning the
FILL/BLZED Valve on the filling
hose assembly to the BLEED posi-
tion. After the hose is bled
down to atmospheric pressure, the
FILL/BLEED Valve should be turned
to the FILL position to allow the
hydrogen trapped in the connec~
tion fittings to go into the hose
assembly. Then, again, turn the
FILL/BLEED Valve to the BLEED
position and exhaust the trapped
hydrogen. Then turn the FILL/
BLEED Valve to OFF to keep the
hydrogen at one atmosphere in the
hose so that at the time of the,
next filling there will be no air
trapped in the filling line.

h) Close the HYDROGEN TANK VALVE,

i) With the HYDROGEN TANK VALVE and
the HYDROGEN SUPPLY VALVE closed,
a small amount of HYDROGEN at
high pressure will be present in
the regulators and plumbing. As
a leak check, observe the HYDRO-
GEN TANK PRESSURE Indicator while
the remainder of the system is
shut down and ensure that the
pressure reading does not de-
crease rapidly (more than 350
psi/h) which would indicate a
significant leak in the supply
system.

Battery Charging

WARNING: Never charge in a hazardous
environment.




a) Plug charger connector into
matling connector on battery cover
and insect ac plug into 115 V ac
wall outlet.

b) Move the battery charger switch
to tne ON position. The lamp
above the switch button should
illuminate.

<) Battery charge condition .: indi-
cated by the meter on the iront
panel of the charger; meter will
deflect to the left when
charging. When fully charged,
the pointer will be in line with
“charged" marker above the scale,

d) Approximately one hour of
charging time is required for
each hour of operation. However,
an overnight charge is recom-
mended. The charger can be left
on indefinitely without damaging
the batteries. When finished,
move the battery charger switch
to OFF and disconnect from the
Side Pack Assembly.

THE FOLLOWING ARE SPECIAL INSTRUCTIONS
FOR RECHARGING BATTERIES WHICH HAVE
3ZEN COMPLETELY DISCHARGED.

It has been established that the above
~attery charging procedures may not be
effective when the operator has
allowed the battery to COMPLETELY dis-
charge. :

~hen this happens and the above proce-
Sares fail to charge the battery, per-
Zorm the following additional steps:

e) Remove the battery from the in-
strument case.

£) Connect to any variable dc power
supply.

3) Apply 40 volts at & ampere maxi-
mum.

el Observe the power supply meter.
As soon as the opattery begins to
draw current, gradually reduce
the power maintaining % A maximum
until the meter reads approxi-
mately 15 volts,

NOTE: The time required to reach the
15 volt reading will depend on
degree of discharge.

ij Repeat steps (a), (b), (¢), and
(d) above to complete the
charging cycle.

Mie11-132
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SUMMARY OF OPERATING
PROCEDURES

Start Up

a) Check battery condition by moving
the INSTR Switch to the BATT posi-
tion.

b) Move INSTR Switch to ON and allow
five (5) minutes to warm-up.

c) Use the Calibrate Adjust knob to
set the meter needle to the level
desired for activating the audi-
ble alarm. If this alarm level
is other than zero, the Calibrate
Switch must be set to the appro-
priate range.

d) Turn the Volume Knob fully clock-
wise,

e) Using the Alarm Level Adjust knob,
turn the knob until the audible
alarm is activated.

f) Set CALIBRATE Switch to X1 posi-
tion, use CALIBRATE Knob and set
meter to read 0.

q) Move PUMP Switch to ON position,
then place instrument panel in
vertical position and check SAM-
PLE FLOW RATE indication. The
normal range is 1.5 to 2.5 units.
If less, check filters.

n) Open the HYDROGEN TANK VALVE and
the HYDROGEN SUPPLY VALVE. Wait
one minute for hydrogen to purge
the system.

i) Depress Igniter Button until bur-
ner lights. Do not depress Igni-
ter Button for more than six se-
conds. (If burner does not ig-
nite, let hydgrogen flow for one
minute and again attempt 1igni-
tion.)

3) Use CALIBRATE Knob to "zero" out
ambient background. For maximum
sensitivity below 10 ppm, set
CALIBRATE Switch to X1 and read-
just zero on meter. To avoid
false flame-out alarm indication,
set meter to 1 ppm with CALIBRATE
Knob and make differential read-
ings from there.

Shut Down

a) Close the HYDROGEN SUPPLY VALVE
b) Close the HYDROGEN TANK VALVE

c) Move the INSTR Switch and PUMP
Switcn to OFF

d) Instrument i$ now in shut down
configuration
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CALIBRATION

Recalibration to Various Organic
Vapors

The OVA 128 is capable of responding

to nearly all organic compounds. At
tne time of manufacture, the analyzer
1s calioricted to mixtures ot methane

ln air. Tor precise analysis it is
necessary to recalibrate with the spe-
cific comcound of interest. The GAS
SELECT ccntrol is used to set the elec-
tronic ga:n for a particular compound.

The 1nstr.-ment is recalibrated using a
mixture ol a specific vapor in air,
with knows concentration. After the
instrumen= is in operation and the
normal cz:-«xground 1s zeroed, draw a
samplie of the calibration gas into the
instrumenz. The GAS SELECT Knob on
the panel .s then used to set the read-
out meter :ndication to correspond to
the concertration of the calibation
gas mixturce,

The instr_.ment has now been calibrated
to the vagor mixture peing used.

After this adjustment, the setting on
the "digid:al" should be recorded for
that part:cular organic vapor com-
pound. Txis exercise can be performed
for a larze variety of compounds,
thereby generating a "library" which
can be used for future reference with-
out need :>Z:=>r additional calibration
standards.

To read a particular compound, tne GAS
SELECT con=rol is turned to the prede-
termined setting for the compound.

Calibratizn on _any one range automati-
cally cal:.>rates the other two ranges.

Using Empirical Data

Relative :ssponse data can be used to
estimate tne concentration of a vapor
without =ezd to recalibrate the ana-
lyzer. Ww:zh the instrument calibrated
to methane, obtain the concentration
reading f£cr a calibration sample of
the test v=por. The response factor
(R) 1n peccent, for that vapor is:

R = Actual Concentration
Measured Concentration

To deterxie the concentration of an
unknown sa=ple of that vapor, multiply
the measur=d concentration by R.

Calibration Standards

Commercial Standards

Commercially available standard sam-
ples offer the most convenience and

are recommended for the most precise
analyses. Always remember Lto obtain
the desired vapor in_an air bYackground.
Samples should be drawn from the cylin-
der into a collapsed sample bag, then
drawn from the Sag by the instrument

to prevent a pressure or vacuum at the
sample inlet.

Preparation of Standards

The following procedure is for genera-
ting calibration standards as an alter-
native to using commercial mixtures.

Obtain a Eive (5) gallon glass bottle
and determine its volume by measuring
the volume of water needed to fill it
(use of a 1000 mL graduated cylinder
1s convenient). Another approach is
to weigh the empty bottle, fill it
with water and weigh again. The dif-
ference between the two values is the
weight of water. By multiplying the
weight of water in pounds by 0.455,
obtain the volume of the bottle in
liters. Empty the water and allow the
bottle to dry. Place a one-foot piece
of Teflon tubing in the flask to aid
in mixing the vapors uniformly with
the air. The volume of such a bottle
should be about 20 lLiters, which is
20,000 mL. If the volume were 20,000
ml, then a 2 mL sample of a gas would
be equivalent to 200 mL per 2 million
mL or 100 ppm (V/V}. Use of a gas
tight Syringe, readable in 0.01 nmL,
allows the preparation of mixtures in
the 1-2 ppm range, which are suffi-
cient for the quantitative estimation
of concentrations. A plastic stopper
is loosely fitted to the tip of the
bottle. The needle of the syringe is
placed inside the jug neck and the
stopper squeezed against the needle to
decrease leakage during sample intro-
duction. Inject the sample into the
bottle and withdraw the needle without
removing the stopper. Tighten the
stopper and shake the bottle for a few
minutes with sufficient vigor that the
plastic tubing in the bottle moves
around to ensure good mixture of the
vapors with the air.



Znternal electronic adjustments are
provided to calibrate and align the

repeat the calibration unless the ana-
~yzer undergoes repairs which affect
calibration, If the OVA 128 will be
extensively used for analysis of a
tample other than methane, tecalibra-
zi1on of the electronics (after reset-
=ing the GAS SELECT CONTROL) may
result in better accuracy. See
f.ecalibration to Various Organic
“apors above.

imary calibration of this instrument
accomplilsneqg ac thNe Ld4CTtOLY usiny
thane-in-air, sample gases.

Calculations

Injection = Yolume Concentration X Molecular Weight X System Volume

Density X Molar Volume at STP*

C) (MW) (V
(D) (V)

Using the Ideal Gas Law, PV=RT, ths
molar voiume of any gas at STP (25°C
and 1 atm, 1s:

v « RT Universal Gas .onstant x Temperature
P Pressure

~ 7
. (0.08206 LLELE AEM " 593 )5 g

P mol K =

1 atm
2 (24.47 L) (mol™h
Therefore, tne injection volume neces-

5ary to prepare 1 liter of a 100 ppm
sample of hexane would be:

-1 .
.18 1
Injection Volume = (100 ppm) ((86.18 g) (mol *)] (1 liter)

M1811-132
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1(0.659 g) (mL'l)l 1(24.47 L) (mol'l)l { {1000 mL) (L‘l))

= 0.534 uL

* STP -~ Standard Temperature and Pressure

Primary Calibration for Methane

After initial factory cali-
1t should not be necessary to

R-31 R-32 R-33 R-38

FIGURE 4
LOCATION OF ELECTRONIC ADJUSTMENTS
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Calibration Using Known Samples
for Each Range (Referto Figure 4)

The accuracy stated under Specifica-
tions 1s obtained when the instrument
is calibrated with known concentra-
tions for each range. Prepare sepa-
rate samples of methane-in-air in
these concentration ranges: 7 to 10
ppm, 90 to 100 ppm, and 900 to 1000
pem. Zalibrate the instrument as fol-
lows:

a) Place the instrument in normal
cperation and allow a minimum of
15 minutes for warm-up and sta-
bilization.

b) Set the GAS SELECT control to
300.

c) Set the CALIBRATE Switch to X1,

d) Set the CALIBRATE ADJUST (Zero)
Knob so that the meter reads zero.

e) Check that the meter reads zero
on the X10 and X100 ranges.

£) Set the CALIBRATE Switch to X1
and introduce the sample with
known concentration in the 7 to
10 ppm range.

q) Adjust R31 so that the meter read-
ing corresponds to the sample
concentration.

h) Set the CALIBRATE Switch to X10
and introduce the sample with
kaown concentration in the 90 to
100 ppm range.

i) Adjust R32 so that the meter read-
1ng corresponds to the sample
concentration.

3) Set the CALIBRATE Switch to X100
and :introduce the sample with
known concentration in the 900 to
1000 ppm range.

k) Adjust R33 so that the meter read-
ing corresponds to the sample

corcentration.

1) The instrument is now calibrated
for methane and ready for ser-
vice,

Calibration Using a Single Sampie
Calibration (Refer to Figure 4)

Calibration may be accomplished using
a single known sample of methane in
air in the range of 90 to 100 ppm.
This may not provide the accuracy
stated under specifications but is
adequate for field survey work,

a) Place instrument in normal opera-
tion with CALIBRATE Switch set to
X10 and GAS SELECT control set to
300.

b) Use the CALIBRATE ADJUST (zero
Knob to adjust the meter reading
to zero.

c) Introduce a methane sample of a
known concentration (between 90
and 100 ppm not to exceed 100
ppm) and adjust trimpot R-32 so
the meter reading corresponds to
the known sample.

d) This sets the instrument gain for
methane with the panel mounted
gain adjustment (GAS SELECT) set
at a reference number of 300,

e) Turn off HYDROGEN SUPPLY VALVE to
put out flame.

£) Leave CALIBRATE Switch on X110
position and use CALIBRATE ADJUST
(zero) Knob to adjust meter read-
ing to 4 ppn.

g) Place CALIBRATE Switch in X1 posi-
tion and using trimpot R-31 ad-
just meter reading to 4 ppm.

h) Move CALIBRATE Switch to X10 posi-
tion again. Use CALIBRATE ADJUST
(zero) Knob to adjust meter to a
reading of 40 ppm.

i) Move CALIBRATE Switch to X100
position and use trimpot R-33 to
adjust meter reading to 40 ppm.

j) Move CALIBRATE ADJUST (zero) Knob
to adjust meter reading to zero.

k) Unit is now balanced from range
to range, calibrated to methane,
and ready to be placed in normal
service,

\




SAFETY PRECAUTIONS

The OVA 123 has been tested and certi-
fied by Factory Mutual Research Cor-
poration (FM) as safe for use in Class
I, Division 1, Groups A, B, C and D
nazardous atmospaeres., Similar for-
eign certifications have been ob-
tained, including BASEEFA., Special
restrictions must pe strictly adhered
to, to ensure the certification is not
invalidated by actions of operating or
service personnel,

All flame ionization hydrocarbon detec~
tors are potentially hazardous since
they use nydrogen or hydrogen mixtures
1n the detector cell. Mixtures of
hydrogen and air are flammable over a
wide range of concentraz.ons wnether
an rtnert gas 3uch as nitrogen 1S
present or not, Theretore, tne recom-
mended precautions and procedures
should pe foliowed for maximum satfety.
Safety considerations were a major
factor 1n the design of the Organic
Vapor Analyzer (OVA).

All connections are of the permanent
type as opposed to quick disconnect.
To protect against external ignition
of flammable gas mixtures, the flame
detection chamber has porous metal
flame arrestors on the sample input
and the exhaust ports as well as on
the hydrogen 1nlet connector. The
standard battery pack ana other cir-
cuits are internally current limited
to an 1ntrinsically safe level,

No Modifications Permissible

It is imperative that operation and
service procedures described in this
manual be carefully followed in order
to maintain the intrinsic safety which
is bullt 1nto the OVA, NO MOLIFICA-
TION TO THIS INSTRUMENT IS PERMIS=-
S3IBLE. Therefore, component replace-
ment Mmust be accomplished with
approved parts.

Electrical Protection

The 12 V battery power supply circuit
1s current limited to an instrinsi-
cally safe level. Fuses are not uti-
lized and all current limiting resis-
tors and other components which are
critical to the safety certification
are encapsulated to prevent inadver-
tent replacement with components of
the wrong value or specification. Un-
der no circumstances should the en-
capsulation be removed.
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Fuel Supply System

The UVA tuel tank ha3 a volume of
apprcxizately 75 cm which, when
filled to the maximum crated pressure
of 2300 psig, holds approximately S/8%
ft of gas. The ruel used 1n tne OVA
should be PREPURIFIED or ZERO grade
hydrogen {(certitied total hydrocarbons
as methane <,5 ppm recommended.)

Hydrogea gas gains heat when expanding
and, tnerefore, should not be rapidly
released trom a H1gn pressure tank to
a low pressure environment. Flow re-
strictors are incorporated in the hy-
drogen refi1ll fitting and hydrogen 1s
restricted on the output side of tne
tank by the low flow rate control sys-
tem, Ia agaition, a special flow re-
strictor 1s i1ncorporated in the
FLLL,/BLZIZD valve ot tne nydrogen
£1lling nose assembly. These precau-
tions aslmit the flow rate of the
hydrogen to prevent ignition due to
selr-heat from expansion.

Precautions should be taken during
hydrogen filling or nydcogen emptylng
operatlons to ensure that there are no
sources of ignition 1n the 1mmediate
area, Since the 1nstiyment tank at
2300 ps:g holds only 5/8 ft ot nydro-
gen, the total quantity, 1f released
to the atmosphere, would be quickly
diluted to a non-flammable level.
There 15, however, the possibility of
generating flammable a1xtures in the
1immediate vicinity 2 the 1nstrument
during f1lling or emptying operations
1f normal care 1S not exercised.

Detector Chamber

The 1nput and output ports of the
flame ionization chaaber have sintered
metal flame arrestors. The chamber 1is
ruggediy constructed of Teflon such
that even if highly explosive mixtures
of hydrogen and air are inadvertently
created 1pn the chamber and i1gnited,
the chaxzber would NOT rupture.
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MAINTENANCE

Tha3 section describes the routine
marnzanance schedule and provides pro-
cedures for trouble-shooting an
instruament maliunction,

CAUTION: Maintenance personnel should
p2 taorougnly ramiliar with 1nstrument
operation before performing mainte-
namce. It 13 essential that all por-
ticas of tnis manual relating to
safexy of operation, servicing and
ma.ntenance, be thoroughly understood,.
There should be no potential ignlters
or flame in the area when filling,
ecptying or purging the hydrogen sys-
tex and the instrument should be
turned off.

——————— e e e

H, SUPPLY
VALVE

Extreme care should be exercised to
ensure that required parts replacement
is accomplished with the parts speci-
fied by Foxbors. NO MODIFICATIONS ARE
PERMITTED. OISASSEMBLE INSTRUMENT
ONLY I8 A NON-AAZARDOUS ATMOSHPUERE,

Routine Maintenance (Refer to Figure 5)
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BLOCK DIAGRAM - GAS HANDLING SYSTEM




Primary Filter

This fi1lter 18 located behind the sam-
ple 1nlet connector (Fitting Assembly)
on the Side Pack Assembly and 1s re-
moved for cleaning by using a 7/16
inch thin wall socket to unscrew the
Fitting Assenbly. The tilter cup, "0O°
ring and loading spring will then come
out. The porous stainless filter cup
can be cleaned by blowing out or wash-
1ng 1n solvent. If a solvent 1s used,
care should be taken to ensure that
all solvent 1s removed by blowing out
or heating the filter, Reassemble 1n
reverse order ensuring that the "O"
ring seal on the Fitting Assembly 1s
1ntact.

Secondary Filter

A particle filter is located 1n each
plck-up fixture. One of these filters
must be in the sample line whenever
the instrument is in use. The OVA 128
uses a porous metal filter which can
be replaced or cleaned.

Mixer/Burner Assembly Pilter

A porous metal particle filter is incor-
porated in the Mixer/Burner Assembly
which screws into the Preamp Assembly.
This filter is used as the sample mixer
and inlet flame arrestor in the cham-
ber., The filter should not become
contaminated under normal conditions

but can be cleaned or the assembly
replaced if necessary.

Access to this filter or output sur-
face does not require removing the
instrument from the case. For access,
remove the safety cover using a hex
<ey wrench (supplied) then unscrew the
exhaust port. The Filter Assembly can
now be seen on the side of the chamber
(Preamp Assembly) and can be cleaned
with a small wire brush.

Exhaust Flame Arrestor

A porous metal tlame arrestor is loca-
ted in the exhaust port of the detec-
tor chamber (Preamp Assembly). It
acts as a particle filter on the cham-
cer output and restricts toreign mat-
cer from entering the chamber. This
Z1lter may be cleaned by removing the
2xhaust port, For access, see Mixer/
3urner section above. Note that the
Zilter is captive to the exhaust port,
~lean the filter with a solvent or
cetergent and ensure that 1t is dry
and completely baked out at 120°F be-
Zore reinstalling.

MI811-132
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Sampling Pixtures

Sampling fixtures should be periodi-
cally cleaned with an air hose and/or
detergent water to eliminate foreign
particle matter.

1f a solvent is used, the fixture
should be subsequently cleaned with
detergent and baked out at 120°F to
eliminate residual hydrocarbons from
the solvent,

Hydrogen Tank Supply & Refill Valves

After some time, the Teflon washers
under each valve packing nut can “cold
flow" (move with pressure) and allow
hyarogen to leak. Leakage can be de-
termined by using Leak-Tec, Snoop or a
soap solation around the valve stems.
This leakage can usually be stopped by
tightening the compression nut (adap-
ter) as outlined below.

a) Unscrew the packing nut with a
7/16 inch wrench

b) Unscrew the valve

c) Replace the compression rings

This compression is against soft mater-
ial and only a small amount of force

1s necessary to sufficiently compress
the Teflon washers, 1If, after tight-
ening, leakage still occurs, 1t wouid
be advisable to replace the two Teflon
washers, as follows:

a) Drain hydrogen system slowly and
to the extent necessary to work
on the leaking valve{s). Obsecve
satety precautions. There should
be no potential igniters in the
area.

b) Remove all three (3) knob screws
and knobs.

c) Remove the compression nut on the
valve that is not sealing pro-
perly. Remove the stem bv un-
screwing it from the valve bodv.
Observe the sandwich of metal and
Teflon washers and note their
order.

g s ™

) Visually check the Kel-F seat
on the stem for cracks or foreign
material. Wipe clean, if neces-
sary, with a lint free cloth fno
solvents or o0ils) and replace if
damaged,

e) Remove the washers and replace
the Teflon washers (the factorv
procedure is a light wipe of HYDRO-
CARBON FREE silicone grease).

£) Replace the stem assembly in the
valve bodvy and tighten lightly.



MIG11-132
Page 18

9) Push the washers down into the
compression area in the same or-
der as note4 ipon removal. Re-
place the compression nut and
tighten snugqly.

h) Close the low pressure valve and
fill the tank assemblv, Check
valves for leaks. Tighten again,
if necessary, and reassemble the
aniT.,

Air Sampling SystemMaintenance

A potential problem associated with
the OVA instrument {s that leaks can
develop in the air sample pumping svs-
tem. T-ese leaks can result in dilu-
tion or .oss of sample, causing low
reading of vapor concentration and
slow response.

The OVA is equipped with a flow gauge
that provides a method to check for
air leaks. Assemble the pickup probe
selected for use to the readout assem-
bly and %¢hen position the sidepack
vertically so the flow gauge may bhe
observed. Cover the end of the pickup
probe with your finger and observe
that the »all in the flow gauge goes
to the tottom, indicating no air flow
(if ball has slight chatter while on
bottom, this®is acceptable). Cover
the cenza2r of the chamber exhaust port
wita yc.ir thumb and ajain oobserve tne
ball 3c.ng to the bottom., Another
simpie znheck 1S to expose the pilckup
probe to cigarette smoke or a light
vapor (zitane) and observe that the
meter responds 1n approximately 2.0
seconds. It should be noted that slow
meter response may also indicate a re-
stricti>n in the air sampling system.

Failure of the ball to go to the bot-
tom when the inlet is blocked 1indi-
cates a leak in the system between the
prode and the pump inlet or the 1nlet
check valve., To 1solate the problem,
remove garts, one at a time, and again
block oIf the air i1nlet. Remove the
plckup crobe(s) and cover the air in-
let at zne Readout Assembly. If the
bais 5ces5 to the pottom, check that
the "rezdout to probe” seal washer 1s
1n placa and replace the probes, hold-
ing the= back against this seal while
tighten.ng the nut. Recheck, and if
leakage 1s still present, it is pro-
bably i~ the probe (pickup fixture),
which s=ould be repaired or replaced.

It leakage is indicated as being past
the reacdsut nandle when the connection
to the sidepack 1s tight, disconnect
the sazzle line at the fitting on the
si1depac«< and cover this inlet with
your finger. If the flow gauge ball
goes to the bottom, the problem should
be a leax in the umbilical cord/Read-

out Assembly, which should be i1nvesti-
gated and repaired. There 18 also the
possibility of a leaking check valve
in the pump which would not show up on
this test. If the leakage 1s not
found in the umbilical cord, it 1s
most likely in the pump check valve,
The pump should be replaced,

It the ball does not go t& the sottom,
the leak will be either 1in the flow
gauge or it's connecting tubing,
Visually check that the tubing 1s con-
nected and 1t so, the flow gauge
should be repaired or replaced, Check
the "O" ring 1nstallation in the sam-
ple inlet connector (Fitting Assem-
bly).

As an alternate approach, leaks cn the
inlet side of the pump can be detected
by using alcohol on a "Q" Tip and light-
ly swabbing the connections one at a
time or by directing organic vapor or
smoke at the potential leakage points
and observing the meter response or
audible alarm.

Leaks {beyond the pump) are easier to
locate, as any of the commercially
available leak detection solutions can
be used., Cover the exhaust port, which
will place the exhaust system under
pressure, and check each connection,
one at a time. Replace the Teflon
tubing or retape the threaded con-
nections with Teflon joint tape.

Check the igniter and Mixer,Burner
Assembly where they screw into the
detector, the high voltage terminal
screw on the side of the Mixer/Burner
and exhaust port itself., If after
these checks, the flow gauge ball
st1ll will not go to the bottom with
the exhaust blocked, the problem is
likely a leaking exhaust check valve
1n the pump, which should be repaired
or replaced.

Contaminating Control

On occasion, the background reading
may be relatively high under normal
amblent conditions, Ambient back-
ground readings will vary somewhat
depending on the geographical location
where the instrument is being used.
However, the background reading nor-
mally should be in the range of 3 to 5
ppm as methane. The acceptable back-
ground reading consists of 1 to 1% ppm
of methane which is present 1in the
normal air environment. In addition
to the measurement of a normal methane
background, there will normally be 2
to 4 ppm of equivalent methane back-
ground caused by acceptable levels of
contamination in the hydrogen fuel
and/or hydrogen fuel handling system
resulting in a total equivalent meth-
ane reading of 3 to 5 ppm in clean
air,



It the backjround reading goes above 5
ppm to 4 3r 7 ppm, this 1§ normally
still acceptable since any measurement
1s additive to that background read-
ing, 1.€,, 2 ppm on top of 5 or 2 ppm
on top of 7 provides tne same ditfer-
ential reading, however, the lower
backgrouna 1s obviously desirable.

The background reading is zeroed out
or nullea - even thougn 1n reality the
background still exists., The back=-
ground reading 1s measured by zerolng
the meter with the flame out and not-
1ng the meter inaication after the
flame is on,

The cause for a high background read-
1ng 15 usually associated witn conta-
mination 1n the hydrogen fuel system,
This will, of course, cause a back-
ground reading since this 1s the func-
tion of the sasic detector "to measure
contamination entering the detector
chamber“, 1In addition, contamination
present in the hydrogen will many times
leave a small unobservable deposit on
the burner face which can continue to
generate a background reading when the
detector 1s in operation and the bur-
ner assembly 1s neated.

Another possible cause of contamina-
tion 1s the Mixers/3urner Assembly when
the contamination is trapped 1in the
porous bronze sample filter., This is
not a common problem and usually only
happens when an unusually high level
of contaminant 1s drawn into the assem-
bly. Another possible cause of high
background reading is contamination in
the air sample line to the detector.
This is uncommon but can be the source
of the problem.

NOTE: An OVA that has the Chroma-
tograph Option can have high
background caused by satur-
ation or contamination of the
activated charcoal filter,
which 1s 1in the line during
chromatograph analysis, or of
tne column which is in the
hydrogen line at all times,

Analysis and Correction

Prior to analyzing the problem, the

UVA should be checked for proper elec-
tronic operation, It should be ensured
that the instrument is calibrated to
methane as referenced,

If, atter checking that the OVA 1s
properly calibrated, the background is
still higher than normal for ambient
conditions, the following procedure
should be followed to isolate the cause
of the problem:

a)

o)

c)

d)

MI611-132
Page 17

Let the OVA run for a period of
tine (15 to 30 minutes) and see
1f the background level decreases
as a function of time, The back-
ground could go down as a result
of clear.ng line contaminat.on
which 1s removable simply by the
normal flow of air through the
sample line.

Take a reading in a Xnown, rz2la-
tively clean air env.ronment.
Normally, outside alr environment
1s clecan enougn to assess by com-
pari1son whether the background
reading 13 internal to the 1lnstry-
ment or is present i1n the loca-
tion wnere the instrument 1§

being used.

If the OVA anas the Gas Chroma-
to3yrapn Upticn, depress the
sa.ple 1nject valve, so tnat the
activated charcoal 1s 1n the
line, and observe whether the
background reading goes down and
stays steady after elution of tne
alr peak., The reading should
always go down or stay the same
byt never increase wnen the sam-
ple valve is depressed, since the
cxarcoal filtar will remove ctrace
elements of organic vapors in the
air sample heavier tnan C,. It
another activated charcoai filter
1s available, this may be attacned
to the end of the probe to scrub
tne air so thac a clean aic sam-
Pie 1S suppliad to tne detector.
The external activated charcoal
fiiter can be used on any instru-
ment, with or without chromato-
graph, for providing a clean air
sample * :35ess vackground le-
vel,

It the background cannot be re-
duced by any ot the previous steps,
renove the safety cover and the
exhaust port of the detector chanm-
ber (on the bottom of the case)

ana ciean the cavity and the eiec-
trode using the small wire brusn
supplied with the analyzer. This
will remove any small guantities

of contamination which could be

the source of the background vapor.
After cleaning, replace the ex-
naust port and safety cover and
reignite the OVA, It detector
contamination was the cause, the
problem should be immediately
resolved and the ambient back
ground will drop to an acceptable
level.
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e) 1f the high background 18 still
present, the various parts of the
saxple flow line such as pickup
orobes, umbilical cord to the 1in-
strument, etc., should be investi-
gated by the process of elimina-
zion to see Lf the contamination
can be 1solated,

ez10us contamination 1n the air
ample line 1s very uncommon,
nowever, 1f very large doses of

.2« vapor pressuce compounds are
satpled, there 1S a possibility

of zesidual contamination, This
wo:.d eventually clear 1tself out
bat may take a conslderable peciod
of time, A typical cause for

a16n background from the sample
i1ne is a contaminated Mixer/
3::ner Assembly. If heavy contami-
naz.on of the Mixer/Burner 1s
indicated, replace the Mixer/
Burner Assembly.

Y we W

£) In the event of contamination 1in
the pump or otner 1nternal parts
of the sample flow lines which
cannot be removed, the sample
flow components have to be dis-
assembled and cleaned., This is
nozzally a factory operation,
nhowever, components such as the
punp can be replaced 1n the field
along with any contaminated
tating.

g) d1gn background readings on OVA's
wn:zn lnclude the vas Chromato-
grazn Option can be caused by
otaer sources of contamination, )
If tne charcoal filter mounted on
the 1nstcument panel is saturated,
cor.taminated air would be supplied
to :the detector and raise the
ambient level background. To
check for this, refill the car-
tri1dge with fresh charcoal,
Foxzoro P/N CSC004., This would
cetzrmine if the charcoal was the
sogrce of the background reading.
It 15 also possible that a high
cac<ground reading could be due
€92 contamination in the column,
Ta15 could be caused by compounds
slowly eluting from a column
wh1zn has become contaminated,

The easlest way to check for
col:nn contaminatlon 1S to re-=
clace the column with a clean
col_:an or a short empty plece of
col:an tubing and see Lf the high
bac<ground reading drops.

h) If the above steps do not correct
the high background, the cause
will normally be contamination in
the hydrogen fuel system.

Contamination i1n the hydrogen fuel
system 18 usually the direct result of
contaminated hydrogen gas or contamina-
tion introduced during the riiling
operation. Filling hose contamination
can be caused by storing the hose 1n a
contaminated area.

To remove contamination, the fuel sys-
tem should be purged with hydrogen.
Effective purglng is accomplished by
disconnecting the capillary tube fit-
ting to the manifold block which has
the low pressure gauge (Hydrogen
Supply Pressure Gauge and Hydrogen
Supply Valve). Tais disconnects the
capillary tubing from the hydrogen
line so that hydrogen may be purged at
a reasonable rate from the tank assem-
bly througn the regulators, gauges and
valves, After disconnecting the capil-
lary, the hydrogen tank can be filled
in the normal manner. The tank valve
and hydrogen supply valve can then be
opened which will bleed the hydrogen
from the tank cthrough the hydrogen
fuel system, purging contamination
which 1s in vapor form, There (s the
possibility that contamination has
veen introduced 1nto the hydrogen fuel
system which 13 not readily purged by
the hydrogen gas, but this is unlikely,
After purging with clean hydrogen two
or three times, the caplllary tube
should be reconnected and the back-
ground again checxed. Five or ten
minutes should be allowed before assess-
ing the background reading, Since con~
taminated hydrogen can be trapped in
the caplllary tube,

If another clean instrument is avail-
able, the fuel system from the clean
instrument can be connected to the
contaminated instrument to verify
whether the problem is assoclated with
the hydrogen fuel supply system. The
interconnection should be made to the
capillary tube of the contaminated
instrument,

Troubleshooting

Table 1 presents a summary of field
troubleshooting procedures. If neces-
sary, the instrument can be easily re-
moved from the case by unlocking the
four {4) % turn fasteners on the panel
face and removing the refill cap. The
battery pack 1s removed by taking out
the four (4) screws on the panel and
disconnecting the power connector.



Factory Maintenance

fo ensure continuous trouble-free opera-
tion, a periodic ractory maintenance,
overhaul, and recalibration is recom-
mended. The recommended schedule 1is
every six to nine months. This mainte-
nance program includes replacement of
plastic seals and parts as required,
suinp overhaul, motor check, sample

line cleaning, hydrogen leak check,
recalibration, and detailed examina-
tion ot the unit for any other required
Maintenance and repair.

Recommended Spare Parts

Item Description Part Number Ri;ﬁﬁﬂiﬂgfd
1 Igniter 510461-1 2
2 Pump Assembly 510223-6 1
3 Cup, Filter (3,/8 inch OD, ss) 510318-1 (5/pkg.) 1
4 Mixer/Burner Assembly 510513-1 1
5  Wafer, Teflon, H2 Valve 510160-1 (10/pkg.) 1
l 6 Washer, Brass, H, Valve 510160-2 (10/pkg.) 1
! ? Exhaust Port Assembly 510530-1 1
8 Battery Pack Assembly 510542-1 1
9 Sample Line Assembly 510316-1 1
10 Particle Filters 51011l6-1 1

MIS11-132
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TABLE 1 ‘

PROBLEM TROUBLE SHOOTING PROCEDURE REMEDY

1) Low sample flow a) Check primary filter in sidepack Replace or clean filter
rate on flow in- and particle filters in the if clogged,

Jicator. Nomi- vickup assembly,

nallv 2 units on

flcw gauge, (See b) Determine assembly containing Investigate the assembly

als> 6 below) restriction bv process of elim- containing this restric~
ination, i.e., remove probhe, tion to determine cause
remove Readout Assemblv, remove of blockage. Clean or
primary filter, etc. replace as recuired.

c) If the restriction is in the If in the detector cham-
Side Pack Assembly, further iso- ber, remove and clean or
late by disconnecting the sample replace porous metal
flow tubing at various points, flame arrestors. If pump
i.e., pump output chamber, etc. is found to »e the prob-

lem, remove and clean or
NOTE: The inherent restrictions revlace,
due to length of sample line,
flame arrestors, etc., must be
taken into account when trouble-
shooting.

2) 3virogen flame a) Check sample flow rate (see 1 If sample flow rate is
«111 not light, above) low, follow procedure 1
'See also 6 above,

Telcw)

b) Check igniter bv removing the If igniter does not light
chamber exhaust port and observ- up, replace the plug. If
ing the glow when the IGNITE igniter still does not
BUTTON is depressed, liaht, check the battery

and wirina,

c) Check for rated Hydrogen Supply If low, remove battery
Pressure. IListed on calibra- pack and adjust to proper
tion plate on pump bracket). level by turning the

allen wrench adijustment
on the low pressure reg-
ulator cap.

d) Check hvdrogen flow rate by ob- The most likely cause for
serving the psi decrease in hydrogen flow restriction -
oressure on the Hydrogen Tank would be a blocked or
Pressure qauge., The correct partially blocked capil-~
flow rate will cause about 130 lary tube. 1If flow rate
osi decrease in pressure pej is marginallv low,
hour. (Approximately 12 cm”/min attempt to compensate by
at detector). increasing the Hvdrogen

Supply Pressure by one-
half or one psi. 1If flow
rate cannot be com-
pensated for, replace
capillary tubing.

e) Check all hvdrogen plumbing Repair leaking joint.

joints for leaks using soap bub-
ble soclution. Also, shut off
all valves and note pressure
decav on hvdrooen tank gauge,.

It should be less than 350 psi
per hour.
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TABLE 1

TROUBLE SHOOTING PROCEDURE
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f) Check to see if hvdrogen supply

g)

h)

system is frozen up by taking
unit into a warm area,

Remove exhaust oport and check
for contamination,

Check spacing hetween collecting
electrode and burner tip. Z2pac-
ira should be 0.1 to 0.15
inches.

If there is moisture in
the hydrogen supply sys-
tem and the unit must be
overated in subfreezing
temperatures, ourge the
hvdrogen svstem with dry
nitrogen and ensure the
hydrogen gas used is drv,

If the chamber is dirty,
clean with ethvl alcohol
and drv hv running numd
for approximatelyv 15 min-
utes., If hydroagen fuel
jet is misaligned, ensure
the porous metal flarme
arrestor is properlv
seated.

Adjust bv screwina
Mixer/Burner Assemblv in
or out. This spacinag
problem should onlv occur
after assembling a
Mixer/Burner Assembly to
a Preamp Assembly,

3)

Hydrogen flame
lights but will
not stay lighted.

a)

Follow procedures 2fa), fc),
tdy, (e), (q) and f(h} above,
Also refer to 5 below.

4

Flame-out alarm
will not go on
when hvdrogen
flame is out.

a)

b)

c)

d)

Check instrument calibration
setting and GAS SELECT control
setting.

Remove exhaust port and check
for leakage current path in
chamber (probably moisture orc
dirt in chamber).

If above procedures do not re-
solve the problem, the probhahle
cause is a malfunction in the
preamp or power bhoard assem-
blies.

Check that volume control knob
is turned up.

Readiust as recuired to
prooer setting. Note
that the flame-out alarm
is actuated when the
meter reading qoes below
zero.

Clean contamination
and/or moisture from the
chamrher using a swab and
alcohol, dry chamber by
running pump for aoproxi-
mately 15 minutes.

Return preamp chamber or
power bhoard assemhly to
the factory for repair.

Adjust for desired
volume,
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PROBLEM TROUBLE SHOOTING PROCEDURE REMEDY
SV False flame-out a) Flame-out alarm is actuated when When using the X1 range
alarm. sianal goes helow electronic adiust meter to ' ppm,
zero (with flame on). This can rather than zero, be sure
he due to inaccurate initial instrument has been
setting, drift, or a decrease in zeroed to "lowest
ambient concentration, Verifyv expected ambient back-~
if this is the problem bv zero- ground level™,
ing meter with flame out and
reigniting.
€' Slow response, a) Check to ensure that probe is Reseat by holding the
i.e., time to firmly seated on the rubber seal probe firmlv against the

obtain response
after sample is
applied to input
is too long.
b)

in the readout assembly,

Check sample flow rate per pro-
cedure ! above.

rubhber seat and then lock
in position with the

knurled locking nut.

See 1 above.

Slow recovery a)
time, i.e., too

long a time for

the reading to

get back to am-

bient after expo-

sure to a high
concentration or
organic vapor.

b)

This problem is normally causeA
by contamination in the sample
input line. This requires
pumping for a long period to get
the svstem clean of vapors.
Charcoal in the lines would be
the worst tvoe of contaminatinn.
Isolate through the process of
elimination. (See 1(b)).

Check flame chamber for contami-
nation.

Clean or replace contami-
nated sample line or
assembly as reauired.

Clean as reqguired.

Ambient back-~ a)
ground reading in

clean environment

is too high,

b)

A false ambient background
reading can he caused hy
hvdrocarbons in the hvdrogen
fuel supply system. Place
finger over sample probe tube
restricting sample flow and if
meter indication does not ao
down signficantlv the contamina-
tion is probahly in the hvdrogen
fuel.

A false ambient background
reading can also be caused by a
residue of sample building up on
the face of the sample inlet
filter. 1If the test in 8(a)
above produces a large drop in
reading, this is usually the
cause.

Use a higher grade of
hydrocarbon free hydro-
gen., Check for contami-
nated fittings on filling
hose assemblv.

Remove the exhaust port
(it is not necessary to
remove instrument from
case). Use the small
wire brush from the tool
kit or a knife blade and
lightly scrub surface of
sample inlet filler.
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c

A false ambient background
readina can also be caused bv
hvdrocarbon contamination in the
sample input svstem, The most
likelv cause would be a
contaminant absorbed or
condensed in the sample line.
NOTE: Tt should be emphasized
that running the instrument
tends to keep down the bhuildup
of background vaoors.

Therefore, run the unit whenever
possible and store it with the
carrving case open in clean air.

Clean and/or reolace the
sample input lines, Nor-
mally the false reading
will clear up with
sufficient running,

2)

Pump will not
run,

a)

Check that there is no short
circuit in wiring.

If no short circuit,

ourp
motor is defective,
v

No power to
electronics but
pump runs.

a)

short circuit in electronics.

There is a short in the
electronics assembly.
Return OYA to factory or
authorized repair faci-
lityv.

No power to pump
or electronics

a)

Place hattery on charger and see
if power is then available. Re-

charge in a ron-hazardous area
only.

If power is availadle,
hattery pack is dead or

open. Recharge hatterv
pack. If still defec-
tive, replace batterv

pack.
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GAS CHROMATOGRAPH
(GC) OPTION

“%e Vodel OVA 128 CENT™yYRY Organic
‘'accr Analyzer provides efficient and
acc:vate indication of total organic
ccrzound concentrations on a con-
timuous sampling bhasis, However, in

azeas where mixtures of organic vapors
are cresent, it often becomes neces-
sarw to determine the relative concen-
trasion of the components and/or to
raka Juantitative analysis of specific
cemzounds,

T2 zrovide this capability, a gas
chrcmatograph (GC) option is avail-
atle. See Figure 6 for the location
cé =%e major components and controls

_ss:::ated with the GC option. When
«~¢ 3C option is used, the capability
=& ==~e OVA includes both qualitative
and@ on-the-spot guantitative analysis
5% zpecific components present in the
a~=ient environment. The Recorder,

wiich is used with the GC option, is

is section is applicable only to an
. with the optional gas chromato-
= system.

Modes of Operation

The DVA with GC option has two modes
cceration. The first mode is the
s-rement of total organic vapors in
same manner as described for the
iz OYA instrument, This mode is
arred to as the "Survey Mode" The
is in the "Survey Mode" of opera-
whenever the Sample Inject Valve
in the "out" position.
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The second mode of ovperation is called
the "GC Mode"., The Z7A is in this
=cde of operation any time a sample
~a2s Seen injected into the GC svstem
~he sample is being transported
=gh the GC column. This section
ides a brief description of how a
chromatograph (GC) operates and
ifically, how the model OVA 128
orms the reguired operations. A
rehensive discussion of qas
Tatography theorv, column selec-
-, and data analysis is beyond the
e of this manual.
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The JVA with GC option can be utiljzed
for many types of analysis in the out-
dccz or indoor ambient environment or

cr specific laboratory type analysis,
The OVA was not designed to compete
wit=~ the research or process gas chro-
maz>graph but to compliment these in-
str.oments or eliminate their need in
field applications.

This manual is intended to provide the
operator with information to operate
and maintain the OVA. Foxboro pub-
lishes Application/Technical Notes to
assist the operators in applying the
instrument to field monitoring situa-
tions.

All flame ionization detector (FID)
gas chromatographs require certain
elements for their operation. These
e2lements include three flow regqulated
gas supplies as follows: 1) A carcier
gas to transport the samole through
the column; 2) Hydrogen gas for opera-
tion of the FID; 3) A clean air supply
to support combustion to the FID. In
addition, a method for injecting a
known volume of sample air faliquot)
to be analyvzed is required,

In standard gas chromatographs these
three (3) flow regulated gases are
individually supplied from pressurized
cylinders equipped w'th requlators and
flow control apparatus. The Model 128
GC system differs in that the hydrogen
fuel for the FID {s also used as the
carrier gas. The clean air supply is
simply the normal air samrple pumped to
the FID. During the GC analvsis, this
air is scrubbed in a charcoal filter
to provide the clean air supplv. The
end result is that no additional gas
supplies are required to add the GC
option to the basic OVA instrument.

A valving arrangement is incorporated
to provide a method for “ransferring a
fixed volume of air into the GC system
for analysis. The sample air.injected
into the GC column is the same sample
being analyzed by the OVA for total
organic vapor concentration. There-
fore, the instrument provides the
unique capability to observe the total
organic vapor concentration of the
sample prior to injecting it into the
GC system. This operating feature is
invaluable in field work where the
environment is continually changing
and where valuable GC analysis time
must be expended only on the sample of
concern,



OVA Columns

‘o.Jamns are availadble 1n 4, 3, 12, 24,
and 43 1nca lengths as standard
terings with any of the column pack
~3s listed below. Longer lengths are
available 1n l2-1nch 1ncreients on a
nsn~standard basis. To order a column
5.Tply use the ger.ecal pact numbecr for
zolumn wnich 1s 310454 followed by a
asn {-), the Foxboro packing material
signation, a second dash and the de-
~red length in 1nches. A sample co-
-=n designation 1s 510434-G-24. This
2.id represent a 24 inch column with
& OV 101 on chromosorb W, HP 60/80
sn. If a specific application arises
wz.ch calls for a coluan material not
-sted below, please contact Foxboro.
w2z wi1ll be hapny to check on 1ts avall
s.osity.

[T

O wrt

[+

3 )n ()

ACTIVATED CHARCOAL
FILTER ASSEMBLY

STRIP CHART
RECORDER

GC BACKFLUSH
COLUMN  VALVE
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Foxboro
Designation =~ Materaial

A 20% Dioctyl Phthalate
on Chromosorb-P, AW
60/80 Mesh

C Chromosorb 101, 6€/80
Aesn

D 20% Ucon 50 HB 280 on
Chromosorb=-P, AN 60/380
Mesh

£ 208 Carbowax 400 on
Chromosorb-2, AW 60/30
rlesh

F 5/1.75% Diethylhexyl
Sebecate/Bentone 34 on
Chomosorb W, AW 60/80
Mesh

G 108 OV-101 on Chromo-~
sorb W, HP 60/80 Mesn

T 108 1,2,3-Tr1s (2-cya-
noethoxy) Propane on
Chromosorb P, AW 60,80
Mesh

B 3% Diisodecyl Phthalate
on Cnromosorb W, AW
60/80 Mesh

PT Poropak T, 60/80 Mesh

Q Poropak Q, 60/80 Mesh

H 20% Cacrbowax 20M on
Chromosorb P, AW 60/90
Mesh

J n-Octane on Porasil C,
80/100 Mesh

N Porapak N, 60/80 Mesh

GC SAMPLING
VALVE

FIGURE 6

ADDITIONAL CONTROLS & COMPONENTS - GC OPTION
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Sample Flow

Figure 7 is a flow diagram illustra-
ting the flow paths of the hydrogen
foel, sample air supply, and GC
injected sample aliquot.

Two push-pull valves are used in the
GC system; the Sample Inject Valve and
t~e Backflush Valve,

Alock D illustrates the flow paths
wits the Sample Inject Valve in the
®"out™ position, With this valve jn
the "out" position, the OVA functions
in its normal manner as a tntal
organic vapor analyzer.

3lock C illustrates the flow paths
3f:ar the Sample Inject Valve is moved
©> zhe "in" position to initiate the
GC VvYode.

T4e hydrogen flow path is now through
the sample loop which enables hyvdrogen
to sweep the air sample from the loop
and carry it through the GC column,

Alsz note that the sample aivr going to
the TID chamber is now routed through
the activated charcoal filter where
essentially all organic vapor contami-
nation is removed from the air. The
activated charcoal filter will effec-
tively absorb most organic vapors with
the excepotion of methane and ethane.
The functions of the Sample Inject
Talve are, therefore, to transfer a
€ix24 volume sample of the air being
monltored into the hydrogen stream and
to reroute the sample air supply
through a filter (scrubber).

The Backflush Valve has no preposi-
tioning regquirement to function. It
can be in either the "in®" or "out"
position at the time a sample is in-
lect2d into the GC system for analy-
sis. The 3ackflush Valve simply re-
verses the Airection of the hvdrogen
£lcw through the GC column,

Reg2rdless of the operating mode,
Sydrogen always flows through the
ccl:zmn to the FID detector and the
samcle air supply alwavs flows to the
TID detector to provide oxygen for the
hydrogen flame.

The recommended hydrogen flow rate is
12 cm /min for proper FID operation

and as a standard flow rate for gener-
ating GC reference/calibration data,
This hydrogen flow rate i{s adjusted by
varying the Hydrogen Supply Pressure,
which is the hydrogen pressure at the
input of the flow control capillary
tube of the OVA., The pressure is
changed by adjusting the set screw in
the bonnet of the low pressure regu-
lator, accessible by removing the bat-
tery pack from the instrument panel.

To monitor the hvdrogen flow rate,
connect a bubble flowmeter to an end

of the GC column which has been discon-
nected from the panel fitting and move
the Backflush Valve so that hvdrogen

is flowing out of the column. Primary
hydrogen flow control {s accomplished
by the capillary tube of the OVA,
However, the flow restriction of a GC
column will also affect the hydrogen
rate and the effect will vary with
column length, type of packing and
packing methods. The nominal Hydrogen
Supply Pressure is around 10 psig and
the pressure drop across a typical 24
inch long column packed with 60/80

mesh material is approximately 1 to

1.5 psig. Normally, when.,the hydrogen
flow rate is set at 12 cm /min with a
standard 24 inch long column, no adjust-
ment needs to he made when using columns
from four (4) inches to four (4) feet
long. Longer columns may require hy-
drogen flow adjustment for proper opera-
tion. Adjustment would be reaquired if
and when precisely controlled analysis
was being conducted or when the hy-
drogen flow was too low to keep the
flame burning,

The sample air flow rate is not adjust-

able and is nominally 1.0 liter/minute.
This flow rate should remain rela-
tively constant. A sample flow gauge
is provided on the OVA panel to monitor
the sample flow rate. (Note: Panel
gauge §{s not calibrated in L/min).
When the Sample Inject Valve is in the
"in" position, there may he a slight
increase or decrease in sample air

flow rate (0 to 158)., This change
will normally not affect operation of
the instrument as long as the flow
rate is consistent from analysis to
analysis, Basically, if the flow rate
is consistent between calibration and
end usage, there will be suitable pre-
cision in the measurements.
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GC Analysis 2)  THE COLUMN
1) SAMPLF INJECTION The column consists of tubing
) packed with a materjal which phvsi-
When the Sample Injection Valve cally interacts with organic va-
is depressed, the air in the sam- pors and cretards the passage of

ple loop is injected inmto the
hydrogen stream which transports
the sample through the column for
separation of its components and
to the flame chamber for analy-
sis. This small volume of
injected sample is gualitatively

the vapors through the column,
Since the packing material has a
different attraction for each
organic substance, each component
in a mixture of gases will be
slowed down to a different ex-

tent.
analyzed based on the retention €
time of the individual components
of that sample while passing
through the column. Quantitative
analysis can then be accomplished
by peak height or peak area ana-
lysis methods,
I.Z BACKFLUSH VALVE I— “GC MODE
l “IN" POSITION l SI:JM;OLSIEFTJECT VALVE
| Il ! || .
I 5 I A SRR |
I i T | | crarcoa |
S SCRUBBER
| | | . |
COLLECTING ,
ELECTRODE | | |
RN , N |
N J Z |
e \ -~
S \\ H, FUELTO FID — ‘
. \1 : ._C'iAMEE: | V4 saMPLE |
.o 2 ‘ ; li
T N SAMPLE AIR TO FID CHAMBER — _..‘.'___-l

-

I—B_ BACKFLUSHVALVE

, OUT” POSITION | e FUEL
L
me [ T O09) | m—hpmer
: ' SURVEY MOD
| I 4 | H D & SAMBLE INJECT VALVE

; 4
| . COLWMN -, OUT* POSITION

FPIGURR 7
FLOW DIAGRAM - GC OPTION
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3)

The net effect i3 that each com-
ponent alites from the colurn at

a different time. The comc  =7ts
are then fed to the detects .nich
gives a response to the meter Or
to an external strip chart re-
corder.

A portabhle isothermal pack (PIP)
can be used for temperature con-
trol and/or isothermal analysis,
This is described further under

PIP kit option.

QUALITATIVE ANALYSIS

As each organic substance has a
unique interaction with the co-
lumn packing material, the time
that the substance is retained on
the column is a2lso unique and
thus characteristic of that parti-
cular substance. The "retention
time" (RT) is orimarily dependent
on the tvpe of packing material,
the length of the column, the
flow rate of the gas carrving the
mixture through the column and
the temperature range of the sys-
tem.

BENZENE & TOLUENE

¥

COLUMN

4)

v

When these variables are con-
trolled, the retention times can
be used to identify each of the
components {n a mixture. Because
of these variables, it is usually
necessary to establish retention
times for each instrument bv
making a test with the pure sub-
stances of interest or to refer
to established time data charts
prepared in advance for that spe-
cific instrument. In those cases
where retention times of the com-
ponents are too close together
for a good analysis, an adjust-
ment in one or more of the opera-
ting variahles will effect a suf-
ficient difference in retention
times to enable meaningful analy-
s1s.

QUANTITATIVE ANALYSIS

The detector response to any or-
ganic component is proportional
to the guantity of material pass-
ing through the detector at a
given time., For an eluted compo-
nent, a plot of concentration vs,.
time forms a bell-shaped curve,.

vhen using a strip chart recor-
der, the curve drawn on the paper
is triangularly shaped and the
area under the peak is related to
the amount of substance being
analyzed.

../ re
CARRIER 1 ,{;//f //// TO DETECTOR
GAS IN // . // // / & RECORDER _ *
A TOLUENE  BENZENE
Y. 4
CARRIER AN /,;.Mﬁ/ TODETECTOR
GAS IN RS YAy 3 RECORDER
TOLUENE DETECTOR RECORDER
| |
4
CARRER [/ a7 < BENZENE
GAsSIN_ Voo g - | W— TOLUENE

PICTORIAL SEPARATION OF BENZENE AND TOLUENE - -A” AT BEGINNING OF
SEPARATION: "B" DURING SEPARATION. “C" BENZENE HAS ALREADY PASSED
THE DETECTOR AND IS RECORDED. TOLUENE (DOTTED LINES) WILL APPEAR

ON RECORDER AS IT PASSES THE DETECTOR.

FIGURE §
TYPICAL COLUMN SEPARATION SEQUENCE
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BACKFLUSH

The column Backflush Valve is
provided to reverse the flow of
the carrier gas (hydrogen) through
the column., It is necessary that
the column be backflushed after
each individual analysis except
under certain special conditjons.
The primary purpose of the back-
flush function is to clear the
column of heavy compounds (with
long retention times) which would
contaminate the column and cause
interferences to future GC analy-
sis. The Backflush Valve has no
prepositioning requirement; it is
reversed from either position it
was in during GC analysis. The
Backflush Valve should be
actuated immediately after the
peak of the last compound of in-
terest elutes., Figure 8 illus-
trates the function of the Back-
flush Valve.

In the GC system, the backflush
is "to the detector®. This is
possible because the carrier gas
and detector fuel are the same,
i.e., hydrogen, It provides a
convenient means of quantifying
the total compounds in the back-
flush by simply recording the
peak that elutes during the back-
flush operation. For field in-
struments, this quantitative back-
flush information is valuable
since it provides a direct means
of observing the condition of the

-column and seeing when the column

is clean and the detector response
has returned to baseline. The
time required for the backflush

is usually 1.2 to 1.5 times the
GC analysis time.

6)
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SURVEY TO GC MODE

There is an inherent advantage to
integrating the GC system to the
basic total Organic Vapor Ana-
lyser (OVA). The OVA provides a
direct reading of total organic
vapors in the air being sampled,
which gives the operator informa-
tion about the sample being in-
jected into the GC system. This
information can be used to pre-
dict and verify the peaks that
result during the GC analysis,
including the backflush peak,

This feature eliminates expending
valuable GC analysis time where
there is no contamination of con-
cern (comparable to taking noise
measurements in quiet corners).
It also enables the operator to
select the most appropriate loca-
tion to conduct an analysis, nor-
mally the area of highest concen-
tration.
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GC MODE OPERATING
PROCEDURES

The gas chromatographic analysis mode
(GC Mode) of operation can be initiated
at any time during a survey by simply
depressing the Sample Inject Valve,
After completion of the analysis and
backflush operations, the Sample Inject
Valve is pulled out and the survey
continued or another sample injected.
Note that when the Sample Inject Valve
is in the survey mode (out position)
the OVA operates in the same manner as
an OVA which does not incorporate the
GC option.

Controls/Indicators

Refer to Figure 5.

AN Sample Inject Valve - This two
{2) position valve {shown schema-
tically in Figure 7) is used to
select either Survey Mode (valve
out) ot GC Mode (valve in),

2) Backflush Valve - This two (2)
position valve (shown schemati-
cally in Figure 7) is used to
reverse the flow of hydrogen
through the column to:

a) Backflush the column for clean-
ing.

b) Quantitatively measure total
compounds after a selected
point. Example: Separation
of methane from non-methane
hydrocarbons to read total
non-methane hydrocarbon level.

3) Column - Separates components of
a gas mixture so that each compo-
nent of the mixture elutes from
the column at a different time.

4) Activated Charcoal Filter Assem-
bly - This assembly functions
only in the GC Mode (Sample

Inject Valve "in") as shown schema-

tically in Figure 7). 1t removes
organic compounds (except methane
and ethane) by absorption from
the sample air supply.

Turn on Procedure

Place the Sample Inject Valve in the
"out" position and put the OVA instru-
ment in operation per "Operating Proce-
dures" for the survey mode. NOTE:
teave the hydrogen fuel and pump "on"
for three (3) to four (4) minutes be-
fore attempting ignition to allow time
for hydrogen purging of the column.

Survey Mode

When using the OVA in the Survey Mode,
ensure that the Sample Inject Valve
cemains in the full "out"” position and
that the Backflush Valve is either
full "in"™ or full "out”. Note that
when changing from the GC Mode to the
Survey Mode, the CVA output readina
will continue to change until all com-
pounds have been elutec from the GC
column. Therefore, under normal field
conditions, the GC column should be
backflushed for clearing, which takes
approximately 1.2 to 1.5 times the
forward analysis time. The backflush
peak may »e observed returning to base-
line, after which the Sample Inject
Valve may be moved to the Survey Mode
fout) position.

When the compound(s) being analyzed
are known to be the only compound(s)
present in the air sample, bhack-
flushing may be omitted.

GC Mode Opertation

In normal GC analysis, a strip chart
recorder is used to record the output
concentration from the OVA as a func-
tion of time. This record, called a
chromatogram, is utilized for inter-
pretation of the GC data.

a) OPERATION

1) Turn on recorder and push Sam-
ple Inject Valve "in" with a
fast, positive motion. This
starts the GC analysis which
is automatic up to the point
of backflushing. NOTE: Rapid
and positive motion should be
used when moving either the
Sample Inject or Backflush
Valves. On occasion, the flame
in the FID detector may go
out, which would be indicated
by a sharp and continued drop
of the concentration level.

If this occurs, reignite the
flame and continue the ana-
lysis. NOTE: A negative "air"
peak typically occurs shortly
after sample injection and
should not be confused with
flame-out.

2) The negative air peak and var-
ious positive compound peaks
indicated on the OVA readout
meter and the strip chart re-
corder represent the chroma-
togram.



b)

3) After the predetermined time
for the analvsis has elapsed
(nocmally immediately after
the peak of the last compound
of concern), rapidly move the
Backflush Valve to its alter-
nate position fin or out).
Leave the instrument in this
condition until the backflush
peak returns to baseline, then
oull the Sample Inject Valve
to the "out" position. If no
backflush peak appears, pull
the Sample Inject Valve out
after being in the backflush
condition for a period at least
twice as long as the analysis
time, The OVA is now in the
Survey Mode and ready for sur-
vey or injecticn of another
sample into the GC system,

INTERPRETATION OF RESULTS

The OVA 128 with GC option is in-
tended for applications where
there are a limited number of
compounds of interest and the
compounds are normally known,
Under these conditions, the oper-
ator must know the retention time
and peak height characteristics
of the compounds under specific
operating conditions. To cali-
brate the OVA in the GC Mode,
determine, oy test, the retention
time and peak area (using peak
height analysis) for the com-
pounds of concern. These tests
should be conducted on the column
to be utilized and over the con-
centration and temperature range
of concern, When representative
characteristic data is available,
such as in the Application/Techni-
cal Notes, a spot calibration
check is normally all that is
required.

It should be noted that under
normal field conditions, the va-
por concentrations vary continu-
ally as a function of time, loca-
tion, and conditions. Field mea-
surements for industrial hygene
work are normally associated with
a threshhold level around a pre-
established concentration. Sur-
veys for locating fugitive emis-
sion sources present a continu-
ally varying situation. Under
these conditions, it is desirable
to have a simple method of inter-
preting the GC data for on-the-
spot analysis and decision making.
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High precision is normally not a
requirement for these tvpe analy-
ses since the environment is con-
tinually changing., The methods
presented in this section are
designed to provide a means for
typical field analysis. When the
OVA is used under lahoratorvy con-
ditions, standard laboratory metho-
dology may be used for greater
precision.

Technical Discussion

The chromatogram is a chart recorder
trace of the organic vapor concentra-
tion from the Organic Vapor Analy:zer
(OVA) as a function of time. A tyvoi-
cal chromatogram is illustrated in
Figure 9 and is a series of triangular
shaped peaks originating from and re-
turning to a fixed baseline. Quali-
tative interpretation of a chromato-
gram involves identifying a peak by
analyzing the time it took for the
peak to appear after initial injection
[referred to as retention time (RT)?
and comparing this RT to reference
data. Quantitative interpretation :n-
volves analyzing the area under the
peak and relating this area to cali-
bration data of peak area versus
concentration for that specific
compound under the conditicns present
during the GC analysis.

It can be seen that interpretation of
a chromatogram requires the use of
calibration reference data. GC refer-
ence data is alwavs generated empiri-
cally, i.e., through tests. Foxboro
Application/Technical Notes mav be
used as a reference for selecting co-
lumns and interpreting chromatograms.
However, simple tests must be con-
ducted to obtain the reaguired refer-
ence data.

a) QUALITATIVE ANALYSIS

Under a given set of operating
conditions the retention time is
characteristic of that particular
substance and can be used to iden-
tify specific compounds. It will
be necessary to calibrate reten-
tion times by making tests with
the pure compounds of interest.
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The retention time (RT) is de- If columns are made by the user
fined as that period of time from or purchased from other sources,
injection until the time of maxi- ensure that the packing density
mum detector response for each does not create too large a pres-
substance. Retention time is sure drop. A large pressure drop
measured from the time of sample can result in flame-out problems.
injection to the time the apex of
the triangle shaped curve is ob- c) TEMPERATURE EFFECT ON RETENTION
tained on the strip chart re- TIME
corder. (See Figure 9). The
strip chart recorder operates on An increase in temperature wijll
a clock mechanism such that the decrease column retention time
distance along the baseline is (RT) and vice versa. Normally
proportional to time. While re- tetention time (RT), as a func-
tention times are characteristic tion of temperature, changes
for each compound, it is possible linearly over the range of 0 to
that two materials could have the 40°C. For complex cqualitative
same retention times. Thus, if analysis, a calibration plot of
there is any gquestion as to the RT versus temperature will be
identity of the vapor, it mav be required. In typical usage, such
necessary to verify identifica- as inside a factory, the effect
tion by retention times on dif- of temperature can be compensated
ferent columns. for during chromatogram interpre-
tation, A single component tra-
Use of a longer column will in- cer compound can be sampled at
crease the retention times of any time to provide a "key" for
those components it is capable of cther compound identification.
separating. The time hetween
peaks will also be increased, d) CARRIER GAS FLOW RATE AFFECT ON
This is especially useful if a RETENTION TIME
component comes through too fast
or if desired peaks are so close An increase in carrier gas flow
that they overlap. rate will decrease retention
time, For reproducible data, the
b) COLUMN SELECTION carrier gas (hvdrogen) flow rate
must be recorded in association
Two columns are supplied with the with a chromatogram. Primary
instrument. These are general control of the hydrogen flow rate
purpose columns which are useful is accomplished in the OVA by
in a wide variety of applica- regulating the hydrogen pressure
tions. If they do not achieve across a capillary tube. The
separations for a particular hydrogen flow rate is also af-
application, it may be necessary fected by the restriction of the
to select other packing materials GC column but most columns have a
or longer columns. Foxboro will limited effect. The hydrogen
assist in this selection or pre-~ flow rate is factorv set at 12
pare a custom column if cm /minute with a typical 24 inch
necessary. column.
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e) QUANTITATIVE ANALYSTS

In general, the more triangularly
symmetrical the peak, the better
the peak height analysis capabi-
lity. However, many GC peaks
have "tailing” as illustrated in
Figure 9. Peak height calibra-
tion is an acceptable method for
quantitative analysis as long as
the area under the tail is small
compared with the total peak
area. If severe tailing occurs.,
empirical calibration data gen-
erated through tests may be re-
quired to plot the peak height
versus the concentration curve.

Only peak height analysis will be
discussed in this manual. The
method involves injecting a known
concentration of the compound and
recording the peak height under
the test conditions. Peak height
characteristics can be esta-
blished for various columns and
various temperatures. Normally,
both retention time and peak
height characteristics will be
measured.

When peak area measurements are
desired, the areas mav be mea-
sured using an integrator on the
OVA output signal. Other manual
methods may also be used, such as
counting squares, weighing curves
or simple triangulation. When
the GC peaks have good symmentry,
triangulation (area eguals 1/2
base x height) is a convenient
method.

Calibration Data

when conducting tests to obtain GC
calibration data, the following infor-
mation should be recorded.

a) Column - description and serial
number as applicable.

b) Temperature - column tempera-
ture, normally room ambient.

‘c) Chart speed -~ distance/unit
time.

d) Carrier flow rate - hydrogen
flow rate through the column
{(cm /min).

e) Sample concentration - ppm for
each compound,

f) Sample volume - OVA by serial
number or typically 0.25 cm
for standard value.

g) Recorder scaling - ppm per
unit deflection,

h) Range -~ range of OVA being

. used, i.e. X1, x10, X100,

1) OVA serial number.
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To obtain a calibration point, inject
a known concentration sample {nto the
GC system and record the resulting
chromatogram peak. The retention time
for the peak may be scaled from the
record or timed with a stop watch.

The peak height may be scaled from the
record or the OVA readout meter may be
observed during the elution of the
peak. Figure 10B presents the format
of a chart which may be used to reccrAd
calibration data. Experience has indi-
cated that the peak height response of
a compound is linear within the concen-
tration range of 0 to 160 ppm. There-
fore, a single calibration point, pre-
ferable around the concentration of
concern, is normally all that is re-
quired to plot peak height response in
ppm as a function of compound concen-
tration, Data for other compounds on
the same column may also be plotted
along with their associated retention
times, percent relative response in
the total organic Survey Mode, TLV,
etc., It ls recommended that copies of
the actual chromatograms be kept with
the charts for observing the peak
shapes, peak interferences, etc. It
should be noted that a chromatogram
can be utilized like a fingerprint for
compound identification or peak height
and shape comparison, Transparent
overlays are an aid in chromatogram
analysis.

When temperature variations are antici-
pated, data should be taken at several
points and recorded on the chart as a
new curve or as a relative change as a
function of temperature as illustrated
in Fi{gure 108,

Preparing and using the calibration
chart is very straightforward. As an
example, once the elution sequence of
a group of compounds is determined, a
mixture of 100 ppm of each can be pre-
pared and run on the GC for chart data,
The retention time of each compound
and the peak height cf each can be
read directly from the chromatcgram
and the data put on the chart. If
temperature data is to he taken, addi-
tional chromatograms may be run with
the same sample and the RT and peak
height as a function of temperature.

When complex mixtures such as gasoline
are analyzed, it may be desirable to
keep the record of the backflush peak
for future reference and peak area
comparison. It is also recommended
that the total organic vapor concentra-
tion reading on the OVA be recorded
for each calibration sample used,

This reading is used for arriving at
relative response numbers and as a
check on sample preparation precision.
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Routine Maintenance
a) COLUMN

Any column can be contaminated
with compounds having long reten-
tion times, This will result in
high background readings, This
condition can be checked by in-
stalling a new column or a blank
column ftubing only). If this
reduces the background reading,
the contaminsted co&umn should be
baked at 100°C (212°F) for three
{3) to four (4) hours in a Arving
oven while passing nitrogen through
the column, Higher temperatures
may permanently damage the column
packing.

When installing any column, avoid
touching the ends, as this may
cause contamination, Also, en-
sure that the fittings are tight
to avoid hydrogen leakage.

IMPORTANT: The following simple
test may be run to determine whether
the GC column is contaminated.
Wwhile in a clean ambient air back-
ground, place the Sample Inject
valve in the "in" (GC Mode) posi-
tion. Observe the background
reading on the meter or recorder.
After one (1) to two (2) minutes,
change the position of the Back-
flush Valve and again observe the
background reading. TIf the back-
qround reaiing went down and then
started to increase in one to two
minutes, the column is probably
contaminated and needs to be
cleaned, Note that if hydrogen
flows into one end of the column
for a period of time, the contami-
nation is pushed into the column.

Then when the hydrogen flow is
reversed, the exhaust end of the
zolumn will be clean until the
contamination is again pushed
through, Remember that to clean
a column the purge gas must he
run through the column in one
direction until all contamination
is removed. NOTE: Contaminated
zolumns can be avoided by back-
€lushing the column after every
analysis.

h)

CHARCOAL FILTER ASSEMBLY

After repeated use, the Charcoal
Filter Assembly will become satu-
rated. Periodically, the operator
should check the effectiveness of
the activated charcoal.

This can easily be done bv opera-
ting the unit with the Sample
Injection Valve "in" and nassina
the probe near a concentrated
sample of the compound being ana-
lyzed. The readout should remain
nearly steady f(should not rise
more than 0 to 2 parts per mil-
lion (ppm))., If rise is more
than 2 ppm, replace the old char-
coal with new activated charcoal.
Care should be taken to com-
pletely fill the tube to prevent
a path for sample to bypass the
charcoal. The life of the char-
coal depends on the time (length)
of exposure and the concentration
level during that exposure. When
chanaing charcoal, he sure that
any fine charcoal dust is removed
from the assembly.

Another test of the charcoal fil-
ter is to note the background
reading with the Sample Iniject
Valve "out" and then note the
reading with the valve "in"., The
level should never be higher when
the valve is in the "in" position
and the charcoal filter is in the
air line., 'Tf the reading with
the valve in the "in" position is
higher, -the charcoal filter is
probably contaminated and acting
like a contamination emitter.

TroubleShooting

Table 2 presents recommended field
trouble shooting procedures which are
associated with the GC system. These
procedures are in addition to those
found in the basic OVA section of the
manual.
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operating either
valve.

with a quick, positive motion.

- Page 15§
-

TABLE 2
- PROBLEM TROUBLE SHOOTING PROCEDURE REMEDY

1) Low sample flow a} Check Teflon tubing -1 valve Straighten or replace
rate on flow in- assemblv for kinks, etc. teflon tubing,
dicator.

b) Check flow rate with valve in Check for over restric-
down position, tion of charcoal filter,

J) Hydrogen flame a) Check column connections on top Tighten fittings.
will not light, of unit to make sure they are

tight.

b} Check column for sharp bends or Replace column,.
kinks. [(Hydrogen flows through
this column at all times and a
sharp bend will compact packing
too tightly for proper hvdrogen
flow).

c) Check charcoal filter fittings Tighten fittings.
to make sure they are tight. i

4) Check hvdrogen flow rate from Adjust hydroqen3pressure !
the column. to obtain 12 cm”/min flow

rate.

e) Check that the Inject and Back- Ensure both valves are
flush Valves are both completely either completely in or
in or out. A partially acti- out.
vated valve will block the
hvdrogen and air flow paths,

f) If a new column was installed Increase hydrogen pres-
prior to problem identification, sure to obtain proper
check for proper hvdrogen flow hydrogen flow rate or if |
rate through the column (should column is excessively
be approximately 12 cm /min). restrictive, replace or

revack the column.

1 Ambient back- a) Check for contamination in char-~ Replace activated char-
ground reading in coal filter assemblv., This can coal in charcoal filter
clean environment be detected if ambient reading assembly,
is too high. increases when aoing in to the

chromatographic mode.

b) Check for contamination jin Replace or clean column.
column.

c) Check for contamination in Remove valve stems and
column valve assembly. wive with clean lint-free

cloth, Heat valve assem-
bly during operation to
vaporize and remove con-
taminants.

4) Flame-out when a)} Ensure valves are beinag operated Operate valve with a

positive motion.
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b) Inspect GC valves for excessive
silicone grease or contamina-

tion.

the same type of column
tails are worse than

others,
or discard.

Excessive lubricant or
foreign matter in the
valve assembly can cause
excessive tailing.
valve assemblies and
lightly relubricate as
reauired. Lubricant

should be put only on the

outside contact surface
of the "0" ring., Do not
get grease into the "O"
ring grooves,

repack the column

Clean
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TABLE 2
PROBLEM TROUBLE SHOOTING PROCEDURE REMEDY
b) Either hvdrogen or air may be Remove stems and lightly |
leaking around one or more of coat with silicone
the valve quad rings. Assess bv grease, only on contact )
tests and "O" ring inspection, surface of the "O" ring. |
Wipe off excess (do not '
remove quad rings), |
c¢) Damaged or worn quad rings Replace quad rings and
causing leak. grease as above,
— f
SV Excessive peak a) Change or clean GC; see if pro- Ensure columns are clean
tajling blem disappears. prior to use. 1If one of ‘!

Recammended Spares

The following soare parts and supplies
are recommended to support the GC sys-
tem and recorder. These are an addi-
tion to the spare parts list for the
basic OVA described in the "OVA MAIN-
TENANCE" section.

o PART
CESCEIPTION NO.
1} &u2ad Rings 5104G6-1
(10/pkg.)
2. Tuibing, 12942
.148 in ID
.220 wall
3} Tubing, 12941
Teflon
.120 in ID
.730 wall
47 Activated CSC-004
Crarcoal
S} "J" Ring U0118CE
for Charcoal
S=2rubber
6} Cnhart Paper (CSC-008
(linear) (6/rls/pkg)

ACCESSORIES

Recorder Accessory

A portable Strip Chart Recorder is
available for use with the OVA (refer-
ence Figurell). The recorder is
powered from the OVA battery pack and
the output car be scaled to match the
OVA readout meter, thereby providing a
permanent record for subsequent analy-
sis or reference. P/N 510445-4 is FM
certified intrinsically safe. P/N
510445-6 is BASEEFA certified.

The recorder can be used with the OVA
to provide a long term monitoring pro-
file of total hydrocarbon or can be
used with the Gas Chromatograph Option
to provide a chromatogram,

Features

The recorder prints dry (no ink) on
pressure sensitive chart paper. The
recorder is equipped with two gain
ranges and an electronic zero adjust-
ment, The HIGH gain position is nor-
mally used to provide a means of scale
expansion.
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Controls and Connections 3) POWER CONNECTOR - This 126 series,
S pin connector provides power
Described Yelow are the functions of and signal to the recorder, as
recorder controls and connectors. follows:
1)  HIGH-LOW Switch - This switch, PIN PUNCTION
located on the right hand side of
the recorder, provides 2 ranges. B Input Signal
The LOW range is set for the same E pos. 12VDC input
full scale reading as the OVA H Ground
readout meter. The HIGH range
can be set to give an increased
sensitivity to the recorder with-
out effecting the OVA calibra-
tion.
2) ZERO ADJUST Knob - This potentio-
meter, located on the right hand
side of the recorder, permits
"nulling” of the background read-
ing on the recorder without affect-
ing the calibration of the OVA
displayed on the OVA readout. 1In
the full clockwise position, the
recorder will display the same
reading as the OVA meter. Coun-
terclockwise rotation will reduce
the reading on the recorder.
150 T T T T T T T T 117
RT AS AFUNCTION 1
OF TEMPERATURE FOR BENZENE — Column _G-48 Chromatograph _QOVA-128
1 | i ! [ : Temperature _25°C_ Carrier Flow _12  mL/sec.
100 1 T : Injection: Volume _2.5 mL Type _valve
100 | 75 : : \ L L R.R RT TLV
. T | ] T\g T 0 ; X Compound (%) (sec) (ppm)
) P S N A |
15120 , 2530 .35 : 40 ! | I i
1 —— ! 1 T M H
80 | TEMPERATUREeC . | | [ | ;
= ! i | o
= " ‘[ —— 1 x4 | Heptane 80 | 471 | 400
a 70 . . | — . P 4
c ! i t %
Z 5o . : Il A i ]| X2|Pentane 100 | 90 | 1000
2 ! A X2 | Hexane 90 | 198 | 100
£ so ’ / /
5 Pl ~dl
g — 7z
5 T /' / R X2 | Benzene 150 | 291 1
I i M 1 - L
% 30 oz ‘
z e 2uun> ! X3 | Toluene 120 | 762 | 200
20 Z AL AR =
" ] L i ! NOTE: 1. Concentration used for test is
A - o Do 100 ppm or as indicated.
; N T
0 | - 2. X = Concentration multiplier
10 20 30 40 50 60 70 80 90 100
CONCENTRATION (PPM)
FIGURE 10A

CALIBRATION CHART
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Tvpe Injection 2.5 ml valve

Column 510454-G-48

Sample see below

Temp, 25°C

: GC OVA-128 S/N _1646
Recorder Scaling 4.125 ppm/inch

Chart Speed 0.5 in./min, .
Range X10

Carrier flow 12

mL/min. .‘ :

Other Conditions: Total: 850 ppm

1) 100 ppm pentane

1 2) 100 ppm hexane

3) 100 ppm benzene

4) 100 ppm heptane

5) 200 ppm toluene

g |

=) 6.35IN.

EXAMPLE: 6.35 X60 .5 = 762 SEC. !

o

i o)
| [=]
oy

05

F !
! i
: 1

|
T
i
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: i
: !
il
T
i

439 IN. ;
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oy

4.39 X 4.125 = 18.11 PPM
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Calibration

FIGURE 10B
CHROMATOGRAM

Electronic and mechanical adjustments,
other than the operational adjustments
on the side panel, are provided to
calibrate and align the recorder.

(Se= Figure 11),

MECHANICAL ZERO ADJUSTMENT

A) Snap out the front panel name-

plate using a
driver in the
for access to
adjust screw,
Switch in OFF

small blade screw-
left hand slot)
mechanical zero
place HIGH-LOW
position.

B)

Unscrew knurled fastener at
top of front panel to open
recorder. Pull down plastic
chassis latch on right side to
release sticker bar tension on
paper and adjust mechanical
zero as required. Replace
nameplate, chassis latch and
resecure front panel,



(@)
&/

2ERQ ADJ

i ]

OFF

LOW

_ »

A2 A

PIGURE 11
RECORDER CONTROLS AND ADJUSTMENTS

GAIN ADJUSTMENT

Secarate adjustments are provided
sr the HIGH and LOW ranges on
the recorder. (Refer to Figure
11 for location).

a) Connect recorder to OVA and
adjust OVA for full scale read-
ing on readout (about 5 VDC).

b) Loosen knurled fastener un
apper left of the front panel
and pull front panel down.

¢) Place HIGH-LOW Switch in LOW
and adjust Rl until recorder
srints full scale.

d) Place HIGH-LOW Switch in HIGH
and adjust OVA to read the de-
sired full scale with front
canel CALIBRATE ADJUST Knob,
cypically half scale on the
readout. Adjust R2 until re-
corder reads full scale. NOTE:
Full scale adjustment of the
recorder for 1/2 scale on the
CVA gives a gain increase of
=w0o (2) in the height of the
ceak on the chromatograms.
This is the factory set point
£or the HIGH gain range; how-
ever, other points can be set
as desired with a gain of
=hree being the maximum obtain-
able without amplifier load-
ing.
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Maintenance and Routine Operations

Refer to the manufacturer's (Gulton)
manual on the recorder which is en-

closed with each recorder when ship-
ped.

Changing Chart Speeds

The recorder is equipped with a 16 RPM
motor which gives a writing speed of
four (4) strikes per second., The chart
advance speed is determined by the
gear train assembly number used. The
inches per hour for each gear train is
given in the table on page 9 of the
Gulton recorder manual, Refer to the
bottom line of the chart adjacent to
drive motor 16 and note for example
that a number 1 gear train has a chart
speed of 8%/hour.

a) To change the paper speed, open
‘the recorder, remove gear box
spring (on left side), move gear
box in direction of arrow on its
case and lift out from top. Do
not force out from bottom, 1In-
sert new gear, bottom first, slide
into position against arrow direc-
tion. Replace gear box spring.

Activated Charcoal Filter Accessory

The Activated Charcoal Filter Assembly
is an accessory which can be installed
on the OVA Readout Assembly or attached
at the end of the telescoping probe.
The filter is typically filled with
activated charcoal which acts as an
absorbent and effectively filters out
organic vapors other than methane or
ethane.

A screw cap on the probe end is removed
for refilling the filter with activated
charcoal or other filtering media.

Applications of the filter include:

1) Obtaining a clean air sample for
zero baseline check and adjust-
ment.

2) Running "blank” chromatograms to
assess instrument contamination.

3) Rapid screening of methane and
non-methane organic vapors.

4) Selective screening for natural
gas surveys.

5) As a moisture filter when filled
with a desiccant such as silica
gel.

R
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CHARCOAL
FILTER ASSEMBLY

UNSCREWTO REPLACE CHARCOAL

'

READOUTADAPTER

ACTIVATED CHARCOAL FILTER ASSEMBLY

A press fit adapter on the back of the
filter assembly is removed when in-
stalling the unit on the telescoping
probe. When replacing the cap end
after refilling, one wrap of % inch
teflon tape should be used to seal the
threads.

The life of the filter will depend on
the time in use and the concentrations
of the compounds being filtered. Un-
der typical industrial air monitoring
conditions, the filter will last for
many Jays of continuous sampling. See
Figure 12.

Sample Dilutor Accessory

An adjustable sample dilutor assembly,
P/N 511745-1 is an accessory. The
dilutor is supplied with a 10:1 dilu-
tion orifice as standard. Orifices
for 25:1, P/N 511770-2, and 50:1, P/N
511770-3, dilution are also available.

In oceration, the dilutor is attached
to the end of the telescoping probe or
connected by external tubing to the
input fitting of the OVA side pack.
Dilution of the air being monitored is
accorplished by stream splitting through
the use of a needle valve on the sam-
ple input. An activated charcoal
scrutber is inserted in the main air
supp.y line to the OVA and scrubs the
air of organic vapors. It also
creates a slight vacuum at its output
side of the scrubber and the vacuum at
this point draws the sample air
through the needle valve where it
mixes with the main air supply going
to the OVA detector.

The dilution valve provides a means of
sampling vapor levels above the lower
explosive level (LEL) and in oxygen
deficient atmospheres, These condi-
tions can occur in normal leak or
source survey as the operator gets
close to the leak or vapor source or
in monitoring various manufacturing or
material handling processes., Apnroxi-
mately 14% oxvgen is required to sus-
tain operation of the FID in the OVA,

Setting Dilution Rate

Prepare a sample in a bag at a high
level, typically 1,000 to 5,000 pom.
Any suitable gas can be used, such as
hutane from a cigarette lighter; how-
ever, a compound similar to those to
be measured provides greater accuracy.
The actual concentration of the gas
does not have to be known, since the
dilution rate is simply a relative
level.

Obtain an OVA reading on the vapor
sample with the dilution valve removed.
Then install the valve, loosen the jam
nut and turn the needle valve until
the meter reading corresponds to the
original reading divided by the dilu-
tion factor desired. Retighten the
jam nut,

It should be noted that when the dilu-
tion valve is used for natural agas
leak survey and pinpointing, the char-
coal filter will not remove the meth-
ane from the dilution air supply.

Care should be taken so that npatural
gas is not allowed to enter the main
air inlet. (See Figure 13.)



OVA Septum Adapter Accessory

A Septum Adapter, ?/N S510645-1, is
available for dizect on-line sample
injection to the GC column inlet. The
Septum Adapter mounts directly on the
OVA front panel and sample injections
from .N25 to 2.5 cm may be made using
a gas tight syringe,

This provides a range of sensitivitv
of approximately 10% to 1000% of the
OVA standard valve, which has a sample
loop volume of approximately 0.25 cm .
Syringe injection can cause flame-out,
however, the OVA may be reignited after
the injection is made. The air in the
sample must elute from the column be-
fore reignition. The time for the air
peak to elute is a function of the
column length and the volume of the
sample injected. For example, a ] cm
sample into a 12" column will require
approximately 5 seconds; and, a 2.5 cm
sample into a 48" column will reauire
approximately 20 seconds.,

The Septum Adapter also provides a
means whereby samples from oxygen de-
ficient atmospheres or process streams
can be injected directly into the
chromatograph. Headspace analysis may
also be accomplished using the Septum
Adapter and a syringe.

OVA
READOUTASSY.

CHARCOAL
SCRUBBER

FIGURR 13
OVA SAMPLE DILUTOR
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OVA Portable Isothermal Pack
(PIP) Accessory

A column can separate an exceptionally
wide variety of components if the separ-
ations are made at different tempera-
ture ranges. In addition, peak heights
and retention times can varv with co-
lumn temperature. The PIP option was
developed to control column tempera-
ture, without affecting the analyzer's
intringic safety specifications and
without compromising the analyzer's
portability,

When the Septum Adapter is installed
on the OVA, the normal GC sample valve
may still be used alternatively with
the syringe injection. 1In addition to
variable sample size and sensitivity,
syringe injections will normally pro-
vide greater symmetry and reduce tail-
ing of chromatogram peaks as compared
with the standard valve injection.

CLOSE AREA
SAMPLER
[

o
: v
i DILUTOR
% ORIFICE

v

TYGON
TUBING
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SLUGS 8

s

THEFRMCMETER

PIP CONTAINING
COLUMN

LiD

FIGURE 14

PORTABLE ISOTHERMAL PACK

PIP Components & Spare Parts

S11800-1 PIP Kit

511805-1 PIP Assembly {specify

column length and packing

maaerial)

40°C Slug Ichase-change ma-

terial) °

511830-1 Seeder for 40°C Slug

S11815-1 Aluminum Slug

511820-1 Empty Bottles (package of
six)

511825-1 Insulating Cover

511826-1 Thermometer

511810-1

PIP columns can be prepared with any
standard column packing material. A
temperature control slug. is inserted
into the PIP slug cavitv which bhas
exterior foam insulation. For field
operation in extreme ambient tempera-~
tures, an additional sheepsXin jacket
can be installed, The period of tem-
perature control depends upon the tem-
perature difference begween ambient
and the slug. For a 0°C jce pack and
ambient temperature of 27°C, a control
period of approximately 10 hours is
typical. Additional information on
the PIP system will be found in
Foxboro document TI61.1-10S.

CENTURY 1is a trademark of The Foxboro
Company.

Teflon is a trademark of E.I. duPont
de Nemours and Company.

Snoop is a trademark of The Nupro Com-
pany.

Kel-F is a trademark of M.W. Kellog
Company.

B ol21

Chromosorb is a trademark of Johns-
Manville,

Carbowax is a trademark of Union Car-
bide Corporation.

Poropak is a trademark of Waters Asso-
ciates.

Pgrasil is a trademark of Waters Asso-
ciates.
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IMPORTANT NOTICE
Please Read Carefully

Your TIP* AIR ANALYZER 1{s powered by rechargeable Nickel-Cadmium (NiCd)
batteries, NiCd batteries are reliable and dependable, but must be given
- proper care 1in order to provide optimum long life performance, The
following information must be observed {n order to ensure satisfactory

operation,

The batteries 1in your TIP* have been charged at the factory, but in order

to assure satisfactory performance on your initial use of the {nstrument
- you should charge the batterfes as described in Section 5.2 of the manual.

NiCd batteries will develop 2 "memory" 1f they are not run through complete
- discharge/full recharge cycles on 3 regular basis,

This means, for example, that {f you use your TIP* for only 1/2 hour each
time before recharging, the batteries will develop a. “"memory® for this duty
cycle and will be unable to deljver adequate power for longer duty cycles,

In order to avoid this condition you should, on a regular basis, -run your
TIP* yntil the LOBAT message appears, then fully recharge for 16 hours as
described {in the manual, The f{nstrument must be turned off in order to

re-charge the batteries, You cannot recharge the batteries if the unit s
turned on,

’
¢

The warranty does not cover replacement of batteries which have developed a

"memory” and which are unable to deliver a full duty cycle as a result of
- ‘ {mproper cycling or charging.

*TIP 1s a trademark of Photovac Incorporated

600683

%///






HHUTDVAC Unit 2, 134 Doncaster Avenus, Thornhill, Ontario, Canada, L3T 1L3 |\
incorporated Telaphone (416) 8318225 Teiex 06964634

YOUR TA103 (390008)
CALIBRATION KIT INCLUDES :

ITEM# PART# QUANTITY DESCRIPTION

PABY A: 1 600628 1 Gas bag
2 600083-06 1 1" Tygon tube
3 600083-07 1 6" Tygon tube
4 600645-01 1 Poly tee
5 600646-01 1 Duckbill valve
PART B: 6 600649 1 Regulator
7 600647 1 Swagelok elbow
8 600403 1 Teflon tape
PART C: 9 TA312 (600648) 1 Gas .bottle

NOTE: Items 1 through 5 are pre assembled for your convenience.

[tems 6 through 8 are pre assembled for your convenience;

Gas Netertare Ontical and Flactronic Recarch Nevelanment and Manuh(‘mrinc——————/







WARNING

THIS EQUIPMENT GENERATES, USES AND CAN RADIATE RADIO
FREQUENCY ENERGY AND IF NOT INSTALLED AND USED IN
ACCORDANCE WITH THE INSTRUCTIONS MANUAL, MAY CAUSE
INTERFERENCE TO RADIO COMMUNICATIONS. IT HAS BEEN
TESTED AND FOUND TO COMPLY WITH THE LIMITS FOR CLASS A
COMPUTING DEVICE PURSUANT TO SUBPART J OF PART 15 OF
FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE
PROTECTION AGAINST SUCH INTERFERENCE WHEN OPERATED
IN A COMMERCIAL ENVIRONMENT. OPERATION OF THIS EQUIP-
MENT IN A RESIDENTIAL AREA IS LIKELY TO CAUSE INTERFER-
ENCE IN WHICH CASE THE USER AT HIS OWN EXPENSE WILL BE
REQUIRED TO TAKE WHATEVER MEASURES MAY BE REQUIRED
TO CORRECT THE INTERFERENCE.
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1.1 HOW TO USE THIS MANUAL

This manual describes the Photovac TIP I Air Analyzer and gives instructions on
its operation and maintenance. It isn't necessary for all users to read this

entire manual to operate TIP [ properly, but one or both How to Use TIP I

sections must be read and absorbed.

To assist in understanding the instructions, tutorials are included in these
sections explaining what to expect from TIP I when the instructions are

followed., Tutorials are numerically referenced to instructions.

For a better understanding of TIP I and its capabilities, please read Section 2

- General Information .

If you wish to use TIP I as a high sensitivity gas and vapor detector and you
do not need a numerical concentration reading, then turn to Section 3 - How to

Use TIP I - Qualitative, Used this way, TIP I will respond to concentrations

as low as 10 parts per billion, and is suited to leak detection, chemical spill

boundary detection, and initial waste site investigation.

To use TIP I to its fullest and obtain numerical concentration readings, also

read Section 4 - How to Use TIP I-Direct Reading . Here calibration and the

use of the TIP Span Kit are described in detail.



A1l users should read Section 5 - Maintenance to keep TIP I in top operating

shape.

If you are using TIP I together with a Photovac headset or external battery
pack, or with an external power supply or chart recorder or data logger, read

Section 6 - Connecting External Devices to TIP I .

Should TIP I not function as expected, turn to Section 7 - Service Information

The Appendices of Section 8 contain reference material for your interest,
hppendices



1.2 WHEN YOU FIRST RECEIVE TIP I

Carefully unpack TIP I and examine for any physical damage which

may have occurred in transit. Inform PHOTOVAC at once if TIP | is

damaged.

Unpack and examine the battery charger. Set the voltage switch to

correspond to the AC voltage in your area.

Unscrew the dust cover from the rear receptacle of TIP I and
connect the battery charger. Turn the knurled collar on the

charger plug clockwise to lock it on to the receptacle.

Plug the charger into the AC mains. Allow TIP [ to charge for 16

hours.

Unplug the charger from the AC mains, remove charger plug from TIP

I, and replace TIP I rear receptacle dust cover.






2.1 GENERAL INFORMATION

TIP I is an analytical instrument which has been designed to sense certain
important impurities in air and other gases. the name TIP* stands for “Total
Ionizables Present"”; this implies that the instrument senses any chemical in
the air (or other gas matrix) which is "ionizable". Obviously, virtually any
chemical can be ionized, and this includes the normal air gases such as oxygen,
nitrogen, etc. In the case of TIP I* “ionizable" actually means
photoionizable; we must begin by defining this.

TIP I* contains a miniature lamp which emits very short wave length
unltraviolet (UV) radiation. the energy of this radiation is enough to bring
about "photoionization" if it strikes the molecules of certain chemicals.
Whether or not photoionization takes place depends upon a factor called the
“lonization Potential™ (IP) of the molecule in question. Ionization Potential
is normally measured in energy units known as Electron Volts (eV).

Most of the light permanent gases (such as the air gases, hydrogen, helium,
etc.) have ionization potentials at 12 eV or more. On the other hand, a huge
number of organic chemicals which enter the air as gases or vapors, have
jonization potentials below 10.5 eV. Included amongst this latter group are
the vast majority of those compounds which we describe as "Pollutants".

The ultraviolet lamp used in TIP I* has an energy of about 10.6eV.

Let us now assume that we have an air sample which is "polluted" with a great
number of gases and vapors (perhaps it could have been taken from the vicinity
of a gas station at a busy time of day). If this air sample is exposed to
radiation from the UV lamp in TIP I*, the air gases (and water vapor) will not
be photoionized but the pollutants will and a whole range of ions of all shapes
and sizes will be formed. We have thus used a carefully selected lamp energy
to "pick out" the pollutants and ignore the clean air; this is the essence of
the principle used in TIP I*.

TIP I* uses a small pump which continuously draws air into a tiny ionization
chamber which is also flooded with UV light. Inside this chamber are two
electrodes; an electric voltage is applied across these electrodes and one of
them is connected to a very sensitive current measuring circuit
(electrometer). When ions are formed, and these will have both positive and
negative charges, the negative ions will travel to the positive electrode and
the positive ions to the negative electrode. This will result in an electric
current which is measured by the electrometer and can than be used in a number
of ways to express the "Total Ionizables Present",

It is important to realize that TIP I[* does not distinguish between different
pollutants; the signal produced represents a composite of all different
ionizable pollutants. Where the “pollutant burden" in a given sample of air
becomes high, TIP I* will register this fact. The correct implication to be
drawn is that there is a potentially serious situation which requires further
investigation using more specific detection equipment (such as Photovac's 10S
gas chromatograph). .



In many cases, a factory will have only one chemical in use in a particular
area and this will be by far the major pollutant in the air, Here, TIP [*

can be calibrated for this specific compound and can register a precise reading
of the level in a very direct and useful manner.

A further instance where TIP I* can give specific quantification would be in
the case of an accidental spill of a certain chemical where, again, this
chemical would predominate.

The photoionization detector (PID) used in TIP [* is exclusive to Photovac. The
technology used involves what is known as an ultra high frequency (UHF)-excited
electrodeless discharge lamp coupled with a very sensitive electrometer. Such
technology provides striking sensitivity, the potential for miniaturization
(because no high voltage power supply is needed) and a very simple lamp design
which is inherently far less expensive than its high voltage counterparts.
Again, the simplicity of our lamp increases its expected operational life and
allows us to provide a l-year warranty.

Careful miniaturization has allowed us to package TIP I* in a single
flashlight-sized casing, weighing just over three pounds. This includes the
photoionization detector, the sample pump, all necessary electronics with an
autoranging electrometer, liquid crystal display (LCD) and sufficient
rechargeable battery power for about four hours of use. Packaging materials
are polycarbonate and aluminum and the unit has been designed with the
expectation that it must operate under adverse conditions.

A single electrical connector is located at the base of the handle and this is
used for battery recharging and for connection of external 12 V DC power. Two
outputs are available at this same connector: an analog signal from the
electrometer and an audio signal for connection to a headphone which is pulsed
at a rate proportional to the concentration being measured.

TIP I* has four controls: a POWER switch, a SPAN control, a ZERO control, and a
COARSE ZERO control. The SPAN and ZERO controls can be locked into position
and are provided with numerical position indicators.

All the electronics with the exception of the UHF driver for the ultraviolet
lamp are contained on a single printed circuit board. The Functional Block
Diagram Figure 2.2 shows how the various parts interconnect.



Control Circult Board
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2.2  Functional Block Diagram
Ref 140190







3,1 HOW TO USE TIP I - QUALITATIVE
Refer to Figure 3.3 Pictorial Diagram for the position of controls

1. Press POWER switch to turn on TIP I.
2. Unlock ZERO and SPAN controls by turning locking rings clockwise .
3. Set SPAN control to 5.
4

Lock SPAN control by turning locking ring counterclockwise .

5. Allow TIP I to sample clean air,

.

6. Adjust ZERO control until liquid crystal display reads 0.00.

7. Lock ZERO control by turning locking ring counterclockwise .

8. Observe sample concentration changes on liquid crystal display.
9. Do not allow TIP I to draw in any liquid.

10, Press POWER switch after use to turn off TIP I.



3.2 TUTORIAL - QUALITATIVE

Upon pressing the POWER switch, you will see numerals on the
liquid crystal display (LCD), the pump will run for half a second,
and the two yellow light-emitting diodes (LEDs) in the display
compartment will flash on for half a second. Within two minutes
the pump and LEDs will come on continuously indicating that the
ultraviolet lamp of TIP I has started.

The locking ring on the ZERO and SPAN controls are designed to
operate by pressing against the underside of the control knobs.
Turn the locking rings clockwise to release the knobs.

A setting of 5 on the SPAN control gives TIP I a mid-range
sensitivity. The highest sensitivity is at a span of 9, and at a
span of 0, TIP I has no sensitivity. If the chemicals you wish to
detect are at too low a concentration to cause much change in the
LCD reading, then use a higher span setting. Conversely, lower the
span setting if the LCD shows a "1" at the far left position and
no other numerals. This indicates an off scale concentration.

Turn the ring up to press against the underside of the SPAN
control,

Clean air is, of course, a relative term. Qutdoor air is often a
suitable zero reference. Zero TIP I upwind from a spill site or a
waste site. For indoor leak detection work, zero TIP I on indoor
air away from the suspected leak. .

Turn the ZERO control clockwise to increase the reading or
counter-clockwise to decrease it. By adjusting the LCD to read
0.00, any background chemicals in the air are cancelled out. If
the reading is unstable you may have to use a lower span setting.
Sampling in a windy location will also cause the reading to jump,
so keep the inlet sheltered. If the chemical concentration in the
air is fluctuating, then so will the output of TIP I, Such a
sample is unsuitable as a zero reference, try moving further from
the chemical source.

You might find that the LCD never reads 0.00, no matter where you
set the ZERO control. In this case a coarse zero adjustment is
needed. Set the ZERO control to 5, then turn the COARSE ZERO
control with a small slotted screwdriver like the one supplied.
Remove the screwdriver when the LCD reads about O. Now make any
fine adjustments with the ZERQO control,

Again, turn the locking ring counterclockwise until it presses
against the ZERO knob,



8.

10,

Now you're ready to begin your investigation, As you move close to
chemical sources, the LCD will register higher concentrations,
allowing rapid source determination, A negative LCD reading
indicates the sample has fewer total ionizables than the zero
reference air. With a headset connected to TIP I you can hear
concentration changes as frequency changes, and you need not 1ook
at the LCD.

If you should, despite your best efforts, draw up some liquid into
TIP I, the instrument may be permanently damaged if you don't
quickly follow the instructions in Section 5 - Maintenance ,

Turn TIP I off when you are finished, or when the LOBAT sign
appears at the top left of the LCD.



3.3 TP PCTORAL
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) Unit 2, 134 Doncaster Avenus, Thorohill, Ontario, Canada, LIT 1L)
i ncor‘por‘ated Telephone (4 16) 881.822% Telex 06-964634
TA104 (cont'd)
70 REFILL BAG Page 2 of 2

1. Hand tighten regulator onto Span Gas tank,
Turn gas bag valve counterclockwise to open.

Hand tighten gas bag adapter nut onto regulator. .

o oW N
e e

. ;grn regulator knob counterclockwise about one-half turn to start gas
ow.

. Fi11 bag about one-half full.
Turn regulator knob fully clockwise to shut off gas flow,
Turn gas bag valve fully clockwise to close.

Remove gas bag adapter nut from regulator.

O W ~N O

Remove regulator from Span Gas tank.

k————-——'—Gas Detectors, Optical and Electronic Research, Development and Manufacturing——-—.——)



4,1 HOW TO USE TIP I - DIRECT READING

TIP I is used as a direct-reading instrument in conjunction with the
Span Kit (Part No. TA103)

1.
2.

L w
L] L]

10.

11,

12.

13.

14,

Press POWER switch to turn on TIP [,

Unlock ZERQO and SPAN controls by turning locking rings clockwise .
Set SPAN control to 5.

Allow TIP I to sample clean air.

Adjust ZERO control until LCD reads 0.00.

Connect bag of Span Gas to TIP I inlet.

Adjust SPAN control until LCD indicates the Span Gas concentration
(usually 100 ppm). Disconnect Span Gas Bag.

Sample clean air again and readjust ZERO control until LCD reads
0.00, if necessary.

Lock ZERO control by turning locking ring counterclockwise .

Sample Span Gas again and readjust SPAN control until LCD
indicates the Span Gas concentration, if necessary.

Lock SPAN control by turning locking ring counterclockwise .
Disconnect Span Gas Bag.

Observe sample concentration changes on LCD. Concentration of
total ionizables is displayed in Span Gas equivalent units.

Do not allow TIP I to draw in any liquid.

Press POWER switch after use to turn off TIP I.



4,2 HOW TO USE THE SPAN KIT
Hand tighten requlator onto Span Gas tank,
Turn gas bag valve counterclockwise to open,
Hand tighten gas bag adapter nut onto regulator.

Turn regulator knob counterclockwise about one-half turn to start
gas flow,

Fill bag about one-half full,

Turn regulator knob fully clockwise to shut off gas flow,
Turn gas bag valve fully clockwise to close.

Remove gas bag adapter nut from requlator.

Remove regulator from Span Gas tank.



10.

1.

4,3 TUTORIAL - DIRECT READING

When you press the POWER switch, the LCD of TIP I will turn on and
the pump and yellow LEDs will come on briefly, Wait for them to
come on continuously, indicating the ultraviolet lamp has started.

Turn the locking rings down to release the ZERO and SPAN controls.

A mid-range sensitivity (Span setting of 5) is a good place to
start.

The cleanliness of your Zero reference air should match your
application. Outdoor air away from chemical sources is usually
suitable. Although background chemicals will not be cancelled out
as they are when TIP I is used qualitatively, the error they cause
is usually insignificant. If the zero reference air contains 1 ppm
equivalent of total ionizables, and TIP I is adjusted to read 100
when Span Gas is introduced, then in fact TIP I will read -1.0
when air with no ionizables is sampled. The error will decrease as
concentration increases, and at 100 ppm, TIP I will read
correctly, For critical applications, or if your outdoor air is
too heavily contaminated, bottled Zero Air can be used.

Turning the ZERO control clockwise will raise the LCD reading,
counterclockwise will lTower it. Adjust the COARSE ZERO control
with a small slotted screwdriver if you can't get TIP [ to read
0.00 with the ZERO control alone. First set the ZERO control to 5,
adjust the COARSE ZERO until the LCD reads near zero, then make a
final adjustment with the ZERO control,

Hand tighten the gas bag adapter nut to TIP I inlet, and open the
gas bag valve.

A clockwise turn of the SPAN control will raise the LCD reading,
counterclockwise will decrease it,

If you had to change the span setting by more than one division
then you should check the zero setting by sampling clean air
again, Reset the ZERO control, if needed.

If you changed the zero setting by more than one division, then
recheck the span setting by sampling Span Gas. Setting the ZERO
and SPAN controls is an iterative procedure., With experience, your
initial settings will be close to your final settings and you
won't need to recheck them.

Sample clean air while locking the ZERO control and sample Span
Gas while locking the SPAN control, and hold the controls so that
they don't shift when their locking rings are turned against them.



12.

13.

14,

The LCD will now show concentrations of total fonizables in the
sample in Span Gas equivalent units, If TIP I were exposed to a
100 ppm sample of Span Gas, then of course the LCD would read 100.
Thousands of other chemicals at higher or lower concentrations
would also produce a reading of 100, because TIP [ has different
sensitivities to different chemicals. One Span Gas equivalent unit
is defined as the concentration of total fonizables which gives
the same TIP I response as 1 ppm of Span Gas. One of the reasons
we have chosen isobutylene as the Span Gas is that TIP [ has a
medium response to it. TIP I responds about twice as well to
benzene and about one-half as well to butyl acrylate and it does
to isobutylene. Isobutylene equivalent units are a means of
reproducibly reporting frca one day to the next, or from one month
to another, an average total ionizables concentration.

If TIP I aspirates some liquid, immediately turn to Section 5 -

Maintenance and follow the instructions.

Switch off TIP I when you're finished taking readings or if the
LOBAT sign appears at the top left of the LCD. Reading taken while
LOBAT is on may not be reliable.



4.4 TUTORIAL - DIRECT READING FOR OTHER CHEMICALS

TIP does not have to be spanned against 1sobutylene Span Gas. If your
monitoring situation is one where a single chemical is responsible for nearly
all of the total fonizables, TIP can be spanned‘to read out directly the

concentration of this specific chemical.

One way to do this is to use a span gas made of the specific chemical in air.

Appendix 8-1 describes how to make your own span gas.
The other way is to use isobutylene span gas, and to adjust TIP SPAN control
until the LCD reads a value other than 100. Table 4-5 lists span settings

for specific chemicals.

To directly read benzene, for example, follow the How to Use TIP - Direct

Reading instructions up to step 7 . Connect your isobutylene span gas to
TIP and adjust the SPAN control until the LCD reads 52.6 (not 100), the specific

span setting for benzene from Table 4.5.

Continue following the rest of the instructions as though the span gas
concentration were 52.6 ppm. TIP is now set up to directly read benzene
concentrations in the air, assuming benzene is the only ionizable in the

sample. For a sample of 10 ppm benzene, TIP LCD will show 10.

Keep in mind that the reading still represents the total ionizables in the air.
If benzene is the only ionizable present then its concentration is 10 ppm. No
matter what other ionizubles are present, however, the benzene concentration in

your sample does not exceed 10 ppm.



4.5 TPARTF OF SUFCTFTN SOAN SFTTIWGE

Threshold Timit ‘Yalue (TT\)

| Chemical
Acetone 750
| Analine 2
Benzene 10
n-Butyl Acrylate 10
Chloroform 10
1,2 - Dichlorcbenzene 50
| Diethylamine 10
Epichlorohydrin 2
Ethanol 1000
Furfural 2
n-Hexane 50
n-Heptane 400
Isopropyl Alcohol 400
Methyl Ethyl Ketone (MEK) 200
Nitrobenzene |
n-Pentane 600
Propylene Oxide 20
Toluene 100
Trichlorocethylene 50
m-Xylene 100

All chemicals were sampled at their

Snecific pan Settinn*

181
339
52.6
633
215
109 1
62.3
6.9
852
4.4
530
407
1182
145
1.1
1578
781
74.5
40.9
56.1

*Introduce 100 pom iscbutvlene Span Gas and adjust SPAM ontmnl until (D
reads this value.

'"TVs to cbhtain these values.




5.1 MAINTENANCE

Keeping TIP [ in top operating shape means charging the battery, cleaning the
ultraviolet lamp window, and replacing the dust filter, The exterior of TIP I
can be wiped clean with a damp cloth and mild detergent if necessary. Organic
cleaning solvents might damage the finish,



5.2 BATTERY CHARGING

Charge TIP I battery when LOBAT appears at the top left of the LCD.

1. Switch off TIP I.

2. Remove any external devices connected to the rear receptacle, or
unscrew dust cover,

3. Set switch on charger to correct AC mains voltage.

4, Connect charger plug to TIP I rear receptacle. Turn knurled collar
clockwise to secure plug.

5. Plug charger into AC mains,

6. Allow TIP I to charge for 16 hours.

7. Remove charger plug from TIP I and replace dust cover,
TIP I handle and the charger may be warm to the touch during charging, This is
normal,
By letting TIP I fully discharge until LOBAT appears, then charging for 16
hours, the operating time of TIP [ is maximized, Occasional overcharging for up
to two days will not be detrimental to the batteries. Do not leave TIP I on

charge continuously when not in use,

If TIP I is consistently put on charge before LOBAT appears, the operating time
of TIP I is diminished.



5.3 CLEANING THE LAMP WINDOW

As TIP I is used, a film of deposit- will build up on the window of the
ultraviolet lamp, The rate of film build-up depends on the chemicals and
concentrations being sampled, and results from the action of ultraviolet 1ight
on the chemicals. Clean the lamp window when a span setting of 9 is
insufficient to give a high enough LCD reading. Refer to Figure 3.3 for parts

location,

1.
2.

10.
11.

12,

Switch off TIP I.

Grasp the black detector cover and unscrew it from TIP I. The
detector cell, lamp holder and UHF driver circuit board are now
exposed. Be careful of the PID seal o-ring on top of detector
cell.

Unplug red and yellow wires from UHF driver circuit board.

Grasp lamp holder so it will not rotate, and unscrew detector cell
(with red and yellow wires attached) from lamp holder. Lamp will

pop up.
Withdraw lamp from lampholder. Leave spring in lamp holder.

Moisten a lint-free tissue (Kimwipe TM or equivalent) with
methanol.

Scrub lamp window with moistened tissue to remove film,
Dry lamp window with clean lint-free tissue.

Without touching window, slip lamp into lamp holder, window end
out.

Install detector cell into lamp holder and tighten until just
snug. Avoid cross threading,

Plug yellow wire onto gold pin and red wire onto tinned pin on UHF
driver circuit board.

Install detector cover hand tight,

When the detector cell is removed, be careful not to touch the fine wire mesh

inside it.

Any dirt in the detector cell may be blown out with a gentle jet of

dry compressed air.



5.4 REPLACING THE DUST FILTER

TIP I 1s equipped with a dust filter to reduce detector contamination, As the
filter becomes clogged, TIP I inlet flowrate and sensitivity will drop. If TIP
I sensitivity increases by more than 10% when the filter is removed then
install a new filter. Don't run TIP I without a filter for more than a minute
or so. ‘

1. Switch off TIP I.

2. Hold filter housing near detector cap with 9/16" wrench.

3. Unscrew top of housing with another 9/16" wrench. Be careful of
the metal sealing washer.

4, Remove spring and filter.
5. Install new filter open end first.

6. Slip spring into top of housing and assemble housing. Tighfen with
two wrenches.



5.5 IF TIP DRAWS IN LIQUID

Water drawn in TIP will not cause permanent damage if the

instrument is promptly disassembled and cleaned. The most

important parts to clean are the lamp and the detector

cell.

To clean the pump, allow TIP to run until no more

water comes out of vent hole. '

O 00 N o

Refer to maintenance instructions 5.3 to
remove detector cell and lamp.

Dry lamp with a clean lint-free tissue and
clean the window.

Clean detector cell in clean water, preferably
in an untrasonic cleaner. 0o not touch the
fine wire mesh.

Ory detector cell overnight at 50 degrees C.
Dry inside of lamp holder.

Remove filter following instruction 5.4.

Ory inside of filter holder

Install a new filter.

Assemble TIP following instruction 5.3.






6.1 CONNECTING EXTERNAL DEVICES TO TIP I

A1l devices which plug into TIP I's rear receptacle require that
the dust cover be romoved. Secure the plug by tightening the
knurled collar,



6.2 HEADSET (Photovac TA200)

Plug headset into rear receptacle and turn on TIP I. A sound will
be present whenever the LCD reads above ! +/-0.4.

The frequency is proportional to the total {onizables '
concentration., Adjust the volume control on the headset as
desired.



6.3 EARPHONE (Photovac TA201)

This small earphone is designed to provide an audio output to a
user wearing a hard hat. Operation is the same as that of the
headset, but the audio volume {is fixed.



6.4 EXTERNAL BATTERY PACKS and POWER CORD (PHOTOVAC TA2Q2,
TA203, TA204)

External battery packs extend TIP's operating time by up
to 36 hours. Each pack comes with its own battery charger
and instructions. The power cord is required to connect
TIP to either battery pack. It will also operate TIP from
a vehicle cigarette lighter jack but only if the vehicle
is 12V negative ground. Reversing the polarity may
permanently damage TIP.



6.5 PORTABLE CHART RECORDER AND OUTPUT CORD
(Photovac TA205 and TA206)

The output cord connects TIP I to the chart recorder. Plug the
dual banana plug into the + and - jacks on the recorder lower
front panel, Turn on the recorder, set it to 1V Input, and zero
the pen at the left hand side of the chart. Connect the output
cord to TIP I's rear receptacle and turn on TIP I, The TIP I LCD
reads out directly in millivolts, so a reading of 1000 will be
full-scale on the recorder. If the pen moves to the left as TIP I
readings increase, reverse the dual banana plug. The recorder
Input scale and attenuation may be adjusted to give full scale
deflections for other LCD readings, and the chart speed adjusted
between 0.5 cm/hr and 10 cm/min,



6.6 THREE METER INLET PROBE (Photovac TA207)

TIP I 1s equipped with an industry standard 1/8 inch Swagelok TM
inlet fitting. Connect the probe nut to the inlet for remote
sampling. Longer probes may be made and used, but TIP I's inlet
flowrate must not be lower than 450 mL/min or the pump 1ifetime
will be diminshed. When making inlet probes, use Teflon T™™ or
stainless steel to minimize sample absorption, reaction, and probe

memory.



7.1 SERVICE INFORMATION

TIP I {s designed to be both rugged and field-serviceable.

If TIP I i{s not operating as you expect, look through the symptoms
l1isted in Section 7.2 Troubleshooting to determine the cause of
the problem, and turn to the appropriate Service Procedure 1in
Section 7.3,




7.2 TROUBLESHOOTING
Nothing happens when POWER Switch pressed

1. Battery discharged (Connect charger. Charge for 16 hours)
2. Battery disconnected (Reconnect battery. See 7.3.1)
3. Internal fuse blown (consult Photovac Service Department)

Numerals appear on LCD, but pump and LEDs never stay on continuously.
TIP front end warms up quickly.

Lamp driver circuit needs tuning (Adjust tuning. See 7.3.2)
Lamp needs replacing (Install new lamp. See 7.3.3) A
Loose UHF driver mounting screw (Tighten screw. See 7.3.4)

W N r—
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LCD always reads "1" except at span setting of O

1. Short in detector cell (Repair or replace detector cell. See 7.3.5)
2. Short in signal feedthrough (Consult Photovac Service Department)

LCD reading fluctuates randomly

1. Span setting too high (Reduce span setting)
2. Loose detector cover (Hand tighten detector cover)

LCD always reads "1", even at span setting of Q.

1. Controls disconnected
2. Fault on control circuit board (Consult Photovac Service Department)



7.3 SERVICE PROCEDURES

1. Reconnect battery

2.
1.
2.
3.
4.
5.
6.
3.
1.
2.
4.

Remove two hex socket screws securing handle to control |
housing.

Remove handle from control housing by gently rocking
handle. Be careful of 2,3%" plastic sealing washers.
Inspect and secure battery connector on control circuit
board.

Replace two hex socket screws in handle bulkhead.

Slip plastic sealing washers over screws.

Tighten screws to secure handle to control housing.

Adjust tuning

Unscrew detector cover.

Locate trimming capacitor on UHF driver.

Turn on TIP. Pump and LED should stay on.

S1ip detector cover on until pump and LEDs go off.

With an insulated-blade screwdriver, adjust trimming
capacitor until lamp starts (indicated by a blue glow
from lamp holder). Pump and LEDs will come on when 1amp
starts, but also if photoresistor on UHF driver is
exposed to ambient 1ight.

Turn off TIP and install detector cover.

Install new lamp

Follow maintenance instructions 5.3 to remove lamp.
Clean new lamp window with a lint-free tissue moistened
with methanol.

Dry lamp window with a clean tissue.

Assemble TIP according to 5.3.

Tighten UHF driver mounting screw

1.
2.

Unscrew detector cover.

Locate mounting screw near edge of UHF driver.



3. Ensure screw is tight.
4. Replace detector cover.

5. Repair or Replace Detector Cell

1. Follow maintenance instructions 5.3 to remove detector
cell.

2. Measure resistance between red and yellow wires. Should
be above 10 Megohms.

3. If resistance is below 10 Megohms, look for a short at

wire connections or between fine wire mesh and stainless

steel plate (with small inlet hole).

Clean detector cell in Freon TF ™ in ultrasonic cleaner.

Ory detector cell overnight at 50 degrees C.

Install detector cell according to 5.3.

Install detector cover.

~N Oy O S
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7.4 TIP I PARTS LIST

Refer to 7.5 Tip Assembly Diagram

DESCRIPTION

Rear Bulkhead
Recept. Assembly
Recept. Mount
Rear Bulkhead Seal
Handle

Battery Pack
Battery Pad
Current Limiter Assembly
Center Bulkhead Seal
Machine Screws
Center Bulkhead
0-Ring Seal
Standoff Seal
Standoff

Pump

PCB - Control
Power Switch
Switch Seal
Switch Boot

Zero Pot/Span Pot
Pot Seal

Jam Nut Supplied with item 20

Lock Assembly (Zero/Span)
Boot Seal

Control Housing

Strap Attachment

Front Bulkhead Assembly
PCB - RF Oscillator
Machine Screw

Antenna Former/Lamp Assembly

Detector Cell
0-Ring Seal
Rivet

Cap Washer
Cap

Inlet Seal

Filter Body and Cartridges

Nut and Probe
Machine Screw
Pump Mounting Bracket

PART NUMBER

500128
600140/400101-03
500129

600144

500127

300029

600257

300028
600350-03
600005-20
500026
60035-04
600021-10
500133
400503/500035
200018

400201

600427

600669 -
400079-03/400079-04
600426

500031/500032-03
600350-07
500030/600670
500073

500121A

200007

600001-22 .
500022/400267-02
300024

60035002
600252-02

500034

600425

600021-07

600137

TA209

600001-04

500035
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" 8.1 APPENOIX HOW TO MAKE SPAN GAS

Gas standards can be prepared in a Tedlar ™ sample bag.

The sample bag should have known internal volume (when inflated to the
point where the material Jjust begins to stretch) and should have
appropriate fittings for gas filling and connection to the TIP*. The
bag {s first filled with Zero air (TIP* can be used to check that this
air 1is clear of contamination). A simple calculation can then be done
to find out how much of the chemical, as gas or as vapor or liquid,
must be added to provide the required concentration,

If we are dealing with a gas, the calculation 1is the simplest
imaginable. If the volume of the bag is 25 L, we simply add 25 ul to
yleld a 1 ppm mixture. For higher or lower concentrations, we adjust

accordingly.

If, however, we have to prepare a standard from 1iquid or solid
sample, the procedure 1s slightly more complex (but only slightly!).
The best way that we have found involves using headspace (this means
taking a sample of vapor from above the 1iquid in a bottle). Vapor
pressure of a given 1liquid varies with temperature. Let us imagine
that we are working with benzene at room temperature 20 degrees C (68
degrees F). Vapor pressure tables tell us that benzene exerts a vapor
pressure of 74 mm Hg at this temperature, If benzene was a gas, we
would Just add 25 ulL to our 25 L bag to make a 1 ppm mix, but benzene
1s a liquid at this temperature, contributing only partially to the
total atmospheric pressure above the 1iquid, and we need to take a
larger volume from the headspace than this. Actually, we must take
25 x 760/74 = 257 ulL and this will give 1 ppm in the bag (760 mm Hg
1s, near enough, atmospheric pressure). We could write a formula:

v=VY x 760/p

Where v = Volume of headspace required (ulL)
V = Volume of bag (L)
p = Vapor pressure of sample material in mm Hg
at ambient temperature.

One vital point not to be overlooked is the type of syringe used for
this gurpose which wusually employs a steel plunger having a minute
Teflon™ tip and graduated glass barrel. The needle is either epoxy
bonded to the end of the barﬁgl or removable type having a knurled
screw-on sleeve and a TeflonT¥ sealing bush between itself and the
glass. This type of syringe gives excellent service and a commercialiy
aval}a?le type is Hamilton 1750 RN (500 uL capacity with a replaceable
needle).

We must be very careful, however, as this syringe ages. The Teflon™
plunger tip gradually wears and leaks can develop between this and the
glass wall; also, the screw-on needle seal can work l1oose and needs to
be checked periodically. Leakage in syringes can be the major cause of
problems associated with reproducibility and replication of standards
and actual results.

1












model 51453
Water L.evel Indlcator

Slope Indicator's Water Level Indicator is a self-contained transistorized instrument for deter-
mining ground-water level in boreholes and wells to 1000-ft. depths.

Model 51453 Water Level Indicators

The system consists of a reel with control panel, cable and sensor. A two conductor cable
connects the control panel to the sensor. An insulating gap in the %'' diameter stainless steel
sensor acts as a switch. The circuit is completed upon making contact with water which serves as
an electrolyte. This low level signal is amplified and fed into an indicator light and audible
buzzer, thus signalling when water has been contacted. The circuit has a test switch to insure
proper operation prior to making depth readings. A sensitivity control has also been incorporated
so adjustments can be made to compensate for very saline or contaminated water to prevent
premature indication of water contact.

Permanent cable markings are hot-stamped at 1-foot or 1-meter increments to facilitate depth
control. Copperweld (copper plated steel) conductors minimize stretch of cable for more accurate
depth measurements.

SLOPE INDICATOR CO. W sto4eiz005 isnco sear - cavi: SNGo SEA - pron: 506 6332073

Colorado Ssles Otfice: Slope Indicator Company 511 Orchard St., Suite 107 Golden, Colorado 80401 U.S.A. phone (303) 279-7813

Slnca Slope Indicator Canada Limited A subsidiary of The Slope Indicator Company
Unit #5-11300 Rwer Road, Richmond, B.C. Canada VEX 1Z8 telex: 04-352848 VCR phonae: (804) 276-2548
SINCO 70001438 - 0182 Printed n USA






operating instructions
model 51453 WATER LEVEL INDICATOR

The sensitivity knob on the reel
panel is used to select the desired
sensitivity setting on a scale from
1 thru 10. Setting (1) is the lowest
sensitivity for very saline and/or
contaminated water and setting

{10) is the highest sensitivity for
very pure or fresh water.

To determine proper setting, turn
sensitivity knob to full setting
{(10) position and lower probe until
it contacts water. Raise probe out
of water and turn sensitivity knob
to a lower setting until the light and
buzzer turn off. Repeat and adjust
sensitivity knob so that the light

and buzzer turn off promptly when
withdrawing the probe from the water.
Do not turn the sensitivity knob

lower than necessary or accuracy will
be reduced.

Water level is measured at point where light first turns on.

Make certain the sensitivity setting is in the off position
when measurements are not being taken. This will conserve
battery life. To test the Water lLevel Indicator, turn the
sensitivity switch on and press the “press to test” button.

The Model 51453 Water Level Indicator operates on 3 each (AA)
Batteries.

To replace batteries:

1). Remove ) peripheral screws and the center screw on the
controls panel side.

2). Lift cover panel and replace ) each AA batteries. Note
polarity on batteries for series hook-up.

3). Replace cover.

Cable may be removec from reel to facilitate battery replacement.

TWX: 910-444-2205 (SINCO SEA) cable: SINCO SEA phone: (208) 833-3073

S 0! J-AR et & A

Stiope Indicator COmgoang
I 3888 Albion Place No.. P.O. Box C-30316. Seatte, WA. 98103 US.A.
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WARRANTY

All instruments are fully guaranteed against defective materials
and workmanship for one year. Any attempted repair voids the
warranty on this instrument.

RANCGE 5, FROM 10,000 TO 20,000
MICROMHOS, 1S NONLINEAR AND
SHOULD BE USED FOR RELATIVE
MEASUREMENTS ONLY.

CONDUCTIVITY METER
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CONDUCTIVITY METER

1.0 Introduction
The Bench/Portable Conductivity Meter measures
total ionized substances in solution. The meter
displays conductivity in five ranges from 0-20,000
micromhos/centimeter (umhos/cm) and comes with
a break-resistant probe that has an internal ther-
mistor for automatic temperature compensation.

2.0 Specifications
Range (umhos/cm): 0-2

0-20
0-200
0-2,000
0-20,000
Accuracy: 1+ 2% Full Scale
Temperature
Compensation: Automatic, 5-45°C
Sensor: Dip Style — Gold Plated
Electrodes
Power:
Bench: AC — 115 Volt Model or

230 Volt Model
DC — Eight Size AA Batleries
Portable: AC/DC Rechargeable NiCad
Batteries 110 VAC or 220 VAC

Size:
Bench: 8" Wx6”" Hx6" D
Portable 12%" Wx4Y%" Hx 8" D

3.0 Preliminary Set Up

3.1 Remove and inspect carton for the following:
a. AC or DC Conductivity Meter
b. Conductivity probe with six feet of cable
¢. Probe holder with support rod
d. Instruction Manual
e. Conductivity Standards —

10,000 umhos, 1000 umhos, 100 umhos

3.2 Install the instrument in a location with ade-
quate ventilation and freedom from vibra-
tion. In addition, close proximity to high
voltage wires or transformers should be
avoided.

Page 2

3.3 Turn top power switch to the Off position.

3.4 AC Models — Plug AC cord into appropriate
electrical outlet. AC/DC Models should be
allowed to charge for at least 24 hours to
insure a fully charged battery.

3.5 Turn instrument On — both AC and DC
units should be ready to use after a five
minute warm-up.

3.6 Immerse and store probe in distilled or
deionized water.

4.0 Front Panel
4.%(a) 4.7(b)

4.7

4.1 Function (Off/On/( - . + )BATT-CK)
Off:  Turns power Off to conserve
battery/meter life
ON: Activates meter
(—.+) Each position will monitor the
Batt CK: batteries(DC) or power supply (AC)
4.2 Range: Five position switch used (o select
proper conductivity scale

Page 3
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4.3
4.4
4.5

4.6
4.7

4.8

4.9

4.7a
4.7

4.4

5.1

5.2

Zero adjustment screw
Conductivity probe

[use holdes for 1710 amp fuse (AC model
only)

Line cord (AC model only)

Analog Meter Face: Containing 5 conductivi-

ty scales covering 0-20.000 pmhos/cm

a. Range Selection

b. Batt OK Zone — Acceptable zone when
checking battery or power supply function

Front Panel Screws a&b: Two screws that

fasten front panel to carrying case. Screws

must be completely removed and panel

lifted out to gain access to the rechargeable

batteries.

Calibration Adjustment — Use to calibrate

the meter using a conductivity standard (on

back panel of bench model)

4.8(b) 4.7(b)

4.3 4.8a 4.9
5.0 Checking Meter Function

Turn meter off — with flathead screwdriver
turn the zero adjustment screw so that the
needle reads zero

DC models — turn function switch to BATT
CK - The needle should read in BATT OK
zone. A reading below this zone indicates
that the negative bank of batteries need to
be replaced. Turn function switch to BATT
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5.3

5.4

5.5

CK + A reading below the BATT OK zone
indicates that the positive bank of batteties
need to be replaced.

AC models — turn function switch to BATT
CK - or +. A reading below the BATT OK
zone indicates power supply failure and the
meter needs to be serviced.

AC/DC Models — Turn function switch to
BATT CK - or +. A reading below the
BATT OK zone indicates the batteries
require recharging.

Turn instrument ON.

6.0 Sample Measurement

6.1

6.2

6.3

6.4

6.5

6.6

6.7
6.8

Turn the range switch to position 5. Rinse
the probe with either distilled or deionized
water.

Insert the probe into the unknown solution
at least one inch without touching the sides
or bottom of the container.

Decrease the range one step at a time until
the meter reading is between 10% and 90%
of full scale.

The probe will automatically compensate for
sample temperatures between 5°C and 45°C.
It may take several minutes for the reading
to stabilize when the temperature of the
solution is different from the test environ-
ment. The reading is taken after the output
has stabilized.

When you measure low conductivity levels,
the sample should be prolected from the at-
mosphere since dissolved gases will rapidly
change the conductivity.

After the measurement range has been
determined, select a standard within that
range and calibrate the meter at the selected
range.

Re-measure the unknown solution,

The probe should be rinsed and stored in
distilled water after each measurement.

7.0 Theory

7.1

Conductivity is the measurement of the
amount of electrical current that will flow
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across two noble metal surfaces when a con-
stant voltage is applied. Conductivity is a-
non-selective measurement with any
charged ion contributing to the total con-
ductivity. Organic compounds such as
phenols, alcohols, oils, etc., do not
dissosiate (ionize) in water and therefore
have little or no effect on the conductivity.

Conductivity is normally expressed as
micromhos per centimeter (umhos/cm). In
the International System of Units (S), con-
ductivity is expressed as millisiemens per
meter, where 1 mS/m is equal to 10
gmhos/cm or 1 uS/cm is equal to |
umho/cm.

Conductivities of some common liquids:

Freshly distilled water 5 to 2.0 ymhos/cm
Potable Water 50 to 1,500 umhos/cm
Normal Saline 18,400 ymhos/cm

7.2 Conductivity can be used to determine con-
centration. A nearly linear relationship exists
between conductivity and ion concentration
for most ionic compounds below 2,000
pmhos/cm. As a result conductivity is often
measured to determine total dissolved solids
(TDS). It is important to note that this is only
a valid methodology when the ionic solution
is composed of a pure compound since the
exact relationship between conductivity and
concentration varies with each ionic
compound.

Some examples of the relationship between
concentration and conductivity are:

Conductivity

‘Salt ~___ Concentration ___at25°C
Calcium Carbonate - | G/L 2300 gmhos/cm
(CaCO,) (1000 ppm)
Sodium Chioride 1 G/L 1990 pmhos/cm
(NaCl) (1000 ppm)
Potassium Chloride | G/L 1880 gmhos/cm
S (1000 ppm) ,,
Page 6
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Troubleshooting
8.1 Symptom: Meter exhibits no response.
Action

a. Check power to meter.
1. AC meter not plugged in
2. AC meter has blown fuse
3. Turn function switch to BATT CK to
test power supply (AC) or batteries (DC)

Conclusion:

If the meter seems to be adequately

powered, proceed to next step.

If meter needle does not register BATT OK

when function is checked then:

— Replace batteries in DC model (negative
bank only if battery is adequate in
positive check, positive bank only if
baltery is adequate in negative check).

— Power supply needs to be serviced in AC
model.

b. Check for electrical short.

1. Turn meter on and turn range switch
to position 5

2. Hold a 100 ohm resistor across the
metal surfaces at the end of the
conductivity probe

3. The meter needle should read at least
10,000 pmhos/cm

Conclusion:

If the meter needle does not deflect at all or

deflects less than 10,000 umhos/cm, then

the meter needs to be serviced.
8.2 Symptom: Standard does not fall within
acceptable limits.

Action:

a. Clean probe using a mild detergent to
remove oil or debris.

b. Goto 8.1 R and check for electrical
short.

Conclusion:

Meter needs to be serviced.
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9.0 Parts List

Description

Probe

Meter

Y:" Probe Cable Clamp
Rod Clamp

Probe Holder

Test Tube Clip

Nvlon Rod

100K Pot

AC Unit:
AC Power Board 115 Volts
AC Power Board 230 Volts
Power Cord
Fuse Holder
Fuse, 1/16 Amp
Board

DC Unit:
Mercury Battery
Battery
Board

AC/DC Unit:
' Battery Holders
' Battery Plate
' Battery Plate Stands
' Battery Straps
Terminal Strip
330 Ohm Resistor
220 uF 16V Capacitor
Rechargeable Batteries, 9V
Battery Snaps
* Charger, 115V
* Charger, 230V
Portable Case
Board
1484-00/1484-10/1484-11
1484-20/1484-30
Instruction Manual
Model 70/700
Instiuction Manual

Part Number

300-7500-00
650-1070-00
560-8916-00
536-0013.02
538-0100-00
559-1006-00
532-0011-00
636-0104-10

600-0001-10
600-000 1-20
780-7136-00
567-2014.00
714=-2062-00
600-0017-03

709-0009-00
567-2182-00
600-0017-03

567-1290-00
534-0100-23
538-0100-22
538-0100-21
734-8643-00
631-0331-00
627-2281-00
706-0022-00
569-0745-00
702-8113-00
702-0504-20
526-2585-00
600-0700-02

175-1484-00

175-7000-00

' To obtain total assembly — order all parts

together.

* Make certain to select correct chargers for your

unit.
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Operating Instructions
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1. General information

Cole-Parmer's 5985-75 pH wand features pH measurement with auto-
matic temperature compensation and temperature measurement. Mode
selection keys are located on the splash-proof keyboard. Display indi-
cates mode—pH or °C—in the lower left-hand corner.

When the instrument is switched on, it will be in the pH mode. Just
press the "C key to change the instrument into a thermometer and dis-
play the temperature value of the liquid being measured. The tempera-
ture sensor is built into the bottom of the pH electrode, near the sen-
sitive glass bulb.

The glass bulb and ceramic junction of the pH electrode should always

be wet. A rubber cap is supplied for this purpose, to be filled with KCi

solution. If KCIi solution is not available, a pH 4.01 butter or tap water

can be used.

NOTE: The use of distilled water in the rubber cap is not
recommended.

The pH wand comes with soft vinyl carrying case, an epoxy type pH
electrode that screws directly onto the meter and 9-volt battery. Op-
tional accessories include a replacement electrode, KClI filling solution,
and pH bufters.

Pege 1



2. Before using the instrument

The 5985-75 pH wand comos wath i protechive plashic Sloove aver the
1ehll hole on the sheath ol the electrode.

To improve response time, slide the plastic sleeve on the electrode
down to uncover the refill hole during measurements.

NOTE: Response time will be quite slow if the sleeve remains over the
hole.

For best results, the filling solution should be maintained at a level just
below the filling hole.

3. Specifications

Ranges: pH: O to 14.00 pH
°C: 010 100.0°C
Accuracy: pH: $0.01 pH units, 1 digit
"C: 10.2°C
Temp. compensation: Automatic, 0" to 100°C
Battery: One 9-volt (included)
Battery life: Approx. 100 hours, conlinuous
Weight: 12 ounces
Size (L x W x D): 7V x 1% x 1”

4. Optional accessories

Model 5985-76 Replacement epoxy electrode, with built-in
temperature sensor.

Model 5992-45 KCI filling solution saturated with AgCI.
An assortment of pH bulfer solutions and capsules.

Call Cole-Parmer, toll-free at 1-800-323-4340 for technical information,
pricing o1 ordering information.
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5. pH calibration

Bacauso pH clecirodos are inharently unstablo, wo recommend daily
recalibration lo ensure the most accurate resulls possible.
To recalibrate, follow these instructions carelully:

1. Switch on the instrument by pressing the key ON OFF. The instru-

ment will be in the pH mode, and the display will indicate “pH" in the

lower left-hand corner.
. Press the key “C, and the symbol * C” will appear on the display.

3. Immerse the electrode in the pH 7 buffer solution and read the tem-
perature of the buffer solution.

4. Reler 10 the temperature/pH chart (next page) for the buffer pH
value corresponding to the measured temperature.

5. Press the pH key.

6. if the pH value displayed is not the same value as the chart indi-
cates, adjust the left-hand potentiometer with a screwdriver until the
display reads the correct value.

7. Rinse the electrode in distilled water and shake off the remaining
water.

8. Immerse the electrode in a 4.01 pH buffer solution and stir gently.
Use a 10.00 pH buffer if measurements are on the high end of the
pH scale.

9. Repeal steps 2-5 using solution with pH 4.01 or 10.00.

10. If the display does not show the value of pH corresponding to the
correct temperature, turn the right-hand potentiometer with a screw-
driver to adjust the reading.

N
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6. Temperature compensation

This pH wand automatically compensates lor error as the temperature
ol the hquid being measured changes. The chant below shows pH value
of bulters in response to temperature.

Temperature/pH chart

Temperature . Buffer Values (pH)

C (‘F) 4.01 7.00 10.00

0 32 4,01 7.12 10.33

5 41 4.01 7.09 10.25
10 50 4.00 7.06 10.18
15 59 4.00 7.04 10.11
20 68 4.00 7.02 10.05
25 77 4.01 7.00 10.00
30 86 4.01 6.99 9.95
35 95 402 | 698 9.92
40 104 4.03 6.98 9.88
45 113 4.04 6.97 9.85
50 122 4.06 6.97 9.82
55 131 4.07 6.98 9.80
60 140 4.09 6.98 . 977
70 158 4.12 6.99 9.73
80 176 4.16 7.00 9.69
90 194 4.20 7.02 9.66

Page 4

7. Temperature calibration

When the pH clectrode is replaced, the temperature mode must be re-
calibrated. 1o recalibrate tor temperature, follow these instruclions (refer
to Figure 1 as needed):

1. Press the key °C to make the °C symbol appear on the display.

2. Immerse the electrode in a solulion at approximately 0°C (melting
ice). Wait some minutes and if the display does not read the same
value measured with a precision thermometer, adjust the teft-hand
potentiomeler in the battery compartment.

Figure 1
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8. Using the instrument

Make sure that the unit has been calibrated for pH before proceeding.
The temperature mode must also be recalibrated if the pH electrode
has been changed.

i.

NOOAEWN

Attach the electrode to the meter. Slide the protective plastic sleeve
down the electrode sheath to uncover the refill hole during
measurements. :

. Switch on the unil. The symbol "pH" will be displayed.

. Remove the protective cap.

. Rinse the electrode with deionized water then shake gently to dry.

. Immerse the electrode in the solution to be tested.

. Stir and then wait approximately 20 seconds.

. Read the pH value of the solution. The instrument will automatically

compensate for temperature variations.

. To read the temperature of the solution, press the “C key. The tem-

perature value wili appear on the dispiay along with the “'C" symbol.

. Upon completion of testing, rinse the electrode in deionized water

and shake dry. Replace the protective cap containing KCI solution to
keep it damp. Slide the plastic sleeve over the refill hole on the
electrode.
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9. Checking the pH electrode

If the instrument cannot be calibrated by the standard procedure, it is
necessary to check the response of the electrode to locate the cause ot
error. There are two main causes of erroneous response: contamination
of the reference and damaged glass.

Immerse the electrode in the 7.00 pH buffer solution. if the electrode

can be calibrated to read 7.00 pH but can not be calibrated to 4.01 pH

(it usually has a higher value), the electrode has been contaminated. If

the instrument can not be calibrated to read 7.00 pH alter adjusting the

left-hand potentiometer, then the gtass has has deteriorated.

Contamination of the electrode: The ceramic junction permits contact
with the liquid and prevents the diffusion of the internal electrolyte
and the hquid being measured. When the hquid succeeds in pen-
etrating the reference because of deterioration of the junction or
high differential pressure between the outside and the inside, con-
tamination resutts and hence variation in response of the reference
electrode. Damage can also be caused to the junction by long-term
immersion in highly acid (less than 0.5 pH) or alkaline (pH higher
than 13) environments.

Electrode with deteriorated glass: Scratches or liquids containing hy-
drofluoric acid can damage the special glass, with consequent low
response. Scratches can also resuit when the user takes mea-
surements direclly in very abrasive solutions or those containing
granules or pebbles.

NOTE: In such cases, contact our Technical Service Department for
help in replacing the electrode.

10. Cleaning the electrodes

Before storage, rinse the electrode with tap water, shake it dry and re-
place the protective cap. Make sure that the cap contains enough KCI
solution to cover the end.

if the reference junction is clogged with oil or fatty substances, it may

be cleaned by soaking in methanol. Other substances may be removed
with dilute hydrochloric acid solution.



11. Warranty

The Cole-Parmer Instrument Company warrants this product to be free
from delects in material and workmanship for a period of six months
from date of purchase. If repair or adjustment is necessary and has not
been the resu!: f abuse or misuse within the six month period, please
return—f{reight prepaid—and correction of the defect will be made with-
out charge.

Out-of-warranty products will be repaired on a charge basis.

12. Return of items

Authorization must be obtained froi.. our Customer Service Department
before returning items for any reason. When applying for authorization,
please include data regarding the reason the items are to be relurned.

For your protection, items must be carefully packed 1o prevent damage
in shipment and insured against possible damage or loss. Cole-Parmer
will not be responsible for damage resulting from careless or insulfficient
packing. A 15% restocking charge will be made on all unauthornized

returns.

NOTE: The Cole-Parmer Instrument Company reserves the right to
make improvements in design, construction and appearance of
our products without notice.
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1.0

2.0

3.0

INTRODUCTION

The turthidimeter is a nephelometsic instiment
that quantitates light tetlecting particles in solu
tion. The insttument measutes the scattered hgh
captured by a photosensor that is located at a 90°
angle to the incident light.

The turbidimeler is designed to conform to EPA
requirements as described in the "EPA Manual of
Methods for Chemical Analysis of Water and
Wastes.”

THEORY

When a liquid contains particulate matter, a beam
of light passed through the sample will be scat-
tered in all directions. The amount of light that is
scattered can then be directly related to the con-
centration of the particulate matter. Nephelometry
is based upon the measurement of the amount of
scattered light detected by a photo cell located at a
90° angle to the incident beam of light. A com
mon application of nephelometric measurement is
in the area of drinking water monitoring. The US
Congress established drinking water requlations in
1975. One of the key parameters in these regula-
tions is the measurement of turbidity. Because tur-
bidity in water can be be caused by clay, silt,
organic matter, bacterial colonies, and plankton,
turbid water can pose a significant health hazard.
Therefore acceptable drinking water must fall
below an established NTU value and water must be
monitored daily.

SPECIFICATIONS
Range: 0-1,0-10, 0-100 NTU
Accuracy: + 2% Full Scale
Recorder Output: 0-1 Volt Analog
Readout: 6-Inch Analog Meter
Light: Tungsten
Power: 115 VAC (60 Hz) or
230 VAC (50 H2/60 Hz2)
Size: 10" W x 8.75" D x 6.5" H
Weight: 5 Ibs.
2

4.0 FRONT PANEL

4.5

4.1

4.2

4.3

4.4

4.5

4.6 4.7

TEST WELL — one inch diameter test well
for sample cuvette or sealed standard.
ANALOG METER FACE — Sample read-out
of turbidity in Nephelometric Turbidity Units
(NTU).

MECHANICAL ZERO — Screw used to
adjust the meter needle to zero when the
instrument is turned off.

NTU RANGE — Three position knob used to
select proper turbidity range.

Position Full Scale Range
x 1 0-100 NTU
x .1 0-10 NTU
x .01l 0-1 NTU

ON-OFF — Main instrument power switch.
ON — Full power available to the

instrument.
OFF — No power available to the
instrument.
3
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4.6

4.7

4.8

4.9

4.10

i ) ] A !
INDICATOR LIGH Red LT D indicates
power is availabic 1o the instiament,
SIANDARD SI | Adjustinent knob waed

tor insttament cabthratton.

INSTRUCTION PANEL — Briel calibyation
and aperating instructions.

ALIGNMLENT KEY — Koy on test well used
for sample tube alignment.

CALIBRATION ADJUSTMENT — Hole in
shroud to access internal calibration.

5.0 BACK PANEL .

P~

5.4 5.3 5.2
5.1 FUSE — Holder t+ a replaceable fuse,
Y amp 230 VAC or 1 amp 115 VAC.
5.2 ATTACHED LINE CORD — Three prong
plug with attached line cord for use with
115 VAC or 230 VAC oullet.
5.3 SELECTOR SWITCH — For 115 VAC or
230 VAC operation,
5.4 RECORDER OQUTPUT + AND —-:0-1 Volt

analog output for intertace to a chart
recoider.

6.0 PRELIMINARY SET-UP

7.0

6.1

6.2

6.3

6.4

6.5
6.6

Remove and inspect carton lor the [ollowing
items:

a. Turbidimeter

b. Light Shield

c. Black Body

d. Spare Lamp Assembly

e. Four Sample Cuvettes

f. Three Standards: .5, 5, 40 NTU

g. Instruction Manual

h. Registration and Warranty Card

Place meter on a flat, stable surface away
from vibrations and direct sunlight.

Make certain the power is off by depressing
toggle switch on the front panel toward
OFF.

Select the appropriate line voltage with the
switch on the back panel and correct fuse
value.

Plug the line cord into the proper recepticle.

Turn power on by pushing toggle switch to
ON. Red LED will illuminate.

CUVETTE ALIGNMENT

To eliminate reading errors due to irregularities in
the sample cuvette and standard cuvette glass, it is
important to establish the correct alignment of
each cuvette in the test well. After the cuvettes
have been aligned they should be marked with a
waterproof pen to insure consistent and
reproduceable readings. The procedure for correct
alignment follows:

7.1

All cuvette alignment procedures should be
performed with light shield to minimize the
effect of stray light.

7.2 Dete/mine proper alignment.

a. Turn instrument on and warm-up for at
least 5 minutes.

b. Fill each clean sample cuvette with tap
water.

c. Clean the cuvetles with a soft, absorbant
tissue to remove water drops and finger
prints.



d. Place sample cuvelte in test well.
I
e. Twin NTU scole selector switch to the X
position,

f. Sel pot should be turned fully
counter-clockwise.

g. Slowly rotate cuvette 360° in test well
and observe mcter response. Proper
alignment is achieved when the cuvette
position produces the lowest meter
reading.

h. Mark cuvette with water proof marking
pen to correspond to the key on the test
well.

8.0 CALIBRATION

8.1

8.2

Zero Adjust

a. With the instrument turned off, check
the meter needle position. If the needle
does not read zero, adjust the
mechanical zero screw.

b. Turn on the instrument and allow to
warm-up for 5 minutes.

c. Insert the black body into the sample
well.

d. Turn the set standard control fully
clockwise.

e. Place the NTU range switch to the x .01
position.

f. Adjust the circuit board mounted
potentiometer to read zero on the meter
(an access hole is marked on the right
hand side of the instrument).
Note: An insulated, non magnetized
calibration screwdriver is required for
both adjustments.

Do not expect all scales to be calibrated if
you only calibrate one NTU scale. You must
calibrate each scale with the appropriate
NTU value standard. For example, if you
calibrate the 0-100 NTU scale with the 40
NTU API Standard, do NOT expect the 0.5
NTU API Standard to register 0.5 NTU on
the 0-1 NTdU scale. That is why API provides

8.3

standards for these different scales (0.5, 5,
and 40).

Remember seoled standards are NOT
primary standards. SEALED STANDARDS
ARE REFERENCE STANDARDS AND
MUST BE USED IN CONJUNCTION WITH
OUR PRIMARY STANDARD TO MEET EPA
REQUIREMENTS.

Calibrations of Secondary Standards

Note: Due to irregularities in glass cuvettes
the EPA requires the use of primary stand-
ards for calibration. The EPA defines
primary standards as an EPA approved
standard (Formazin or the commercially
available standard from Advanced Polymer
Systems) that is read in the same glass
cuvette as the sample. This can be very time
consuming and expensive. The standards
included with the instrument can be used if
the following procedure is performed. The
EPA defines sealed standards as secondary
standards.

a. Choose one sample cuvette for reading
all unknown samples. If the chosen
sample cuvette is broken or replaced,
the following procedure should be
repeated for the new sample cuvette.

b. Make the Formazin standard or obtain
the standard commercially available
from Advanced Polymer Systems. These
are the only two standards currently
acceptabie by the EPA.

¢. Set the NTU Range switch to x )
(0-100 NTU full scale).

d. Pour the 40 NTU Formazin or commer-
cial standard into the chosen sample
cuvelte. Make certain that the sample
cuvetlte is wiped clean of all dirt and
fingerprints. Insert the cuvette into the
sample well and align properly. Cover
with the light shield.

e. Use the SET STANDARD knob to adjust
the meter needle to read exactly 40 NTU.
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Remove the sample cuvette and insert
the 40 NTO standaicl. Align the cuvetle
properly and cover with the light shield.

Note the exacUieading and recond this,

value. | his is the volue that should now
be used for the 40 NTU sealed standard.

Rinse the sample cuvette thoroughly and
dry completely inside and out.

Fill the sample cuvelte with the 5 NTU
Formazin or commercial standard. Inserl
the sample cuvette into the test well.
Align the cuvette properly and cover
with the light shield.

Turn NTU RANGE knob to x .1

{0-10 NTU full scale). Use the SET
STANDARD knob to adjust the meter
needle to read exactly 50 (actually

5 NTU).

Remove the sample cuvette and insert
the 5 NTU sealed standard. Align the
cuvelle properly and cover with the light
shield. Note the exact reading and
record this value. This is the value that
should now be used for the 5 NTU
sealed slandard.

Rinse the sample cuvette thoroughly and
dry completely inside and out.

Fill the sample cuvette with the .5 NTU
Formazin or commercial standard. Insert
the sample cuvetle into the test well,
align properly and cover with light
shield.

. Turn NTU RANGE knobto x .0|

(0-1 NTJ full scale). Use the SET
STANDARD knob to adjust the meter
needle Lo read exactly 50 (actually .5
NTU).

Remove Lhe sample cuvette and insert
the .5 NTU sealed standard. Align the
cuvetle properly and cover with the light
shield. Note the exact reading and
record this value. This is the value that

should now be used for the NTU sealed
standard,

IMPORTANT NOTE: The above pro
cedure should be performed every three
months or every time a new sample
cuvelte is used. Repeated use of both
the sample cuvette and sealed standard
cuvettes will cause wear and scratches
on the glass. This wear will result in a
change in the assigned value of the stan-
dard. It is important o realize that a
change in the assigned value does not
necessarily indicate degradation or
deterioration of the standard material
itself.

9.0 STANDARD OPERATION

9.1 Zero the instrument. When the instrument is

9.2

off, check the meter needle position. If the
needle does not read zero, adjust the
mechanical zero screw.

Turn instrument on and allow 5 minutes to
warm-up.

9.3 Choose the proper NTU range and standards

for the unknowns to be read. The NTU range
chosen should be the minimal range span
required to read all unknowns.

NTU RANGE SPAN (full scale) STANDARD

x 1 0-100 NTU 40
x.1 0-10 NTU 5
x .01 01 NTU 5

9.4 Calibration of NTU Scale.

a. Turn NTU RANGE knob to the correct

position for the chosen range span.

b. Insert the proper standard into the test

well. Make certain the standard cuvette
is clean and properly aligned. Cover with
the light shield.

c. Use the SET STANDARD knob to adjust

the meter needle o read the assigned
value of the standard.



d. The tubidimeter is now calibrated in the
chosen range and 1eady for use,

9.5 laking a measurement. All unknowns

9.6

9.7

should be measured using the same sample
cuvette. Unknown samples are read by
inserting the sample cuvette, properly align-
ed with the key, into the test well. Cover
with the light shield and take the reading off
ol the correct scale on the meter. Make cer-
tain to take the range factor (x I, x .1, or

x .01) into account when calculating the
actual NTU value of the sample.

Possible sources of error. To insure accurate
readings it is important 1o eliminate all
possible sources of reading errors:

a. Always make certain that the cuvette
being read is properly aligned

b. lcvertake a reading without the hight
shield in place.

c. Dirt and fingerprints on the cuvette can
cause significant errors in turbidity
readings. Make certain that the sample
or standard cuvette is clean both inside
and out before using. If possible always
handle the cuvette by the top portion to
avoid fingerprints.

d. Make certain that the sample being
measured is free of bubbles and floating
debris.

Highly concentrated samples. Samples with
turbidity measurements above 40 NTU
should only be used as a gauge of approxi-
mate concentration o indicate the amount
of dilution required.

10.0 TROUBLESHOOTING

10.1

Symptom — Meter exhibits no response

ACTION

a. Check power to meter: Meter not
plugged in, power not turned on, fuse
burned out.

10

10.3

10.4

10.5

10.6

10.7

10.8
10.9

10.10
10.11
10.12

10.13
10.14

10.15
10.16
10.17
10.18

11.1

The lamp filament coil should be seen
cenleied in the viewing tube.
if the filament is not near center, or not

visible at all, it is necessary to readjust the
lamp.

Turn the instrument off.

Note: 115/230 AC voltage near lamp adjust-
ment. Use caution.

Remove the outer shroud by unscrewing the
four rubber feet on the bottom of the
instrument.

Note: Two adjustments are used to align the
lamp. Horizontal — adjust to center the fila-
ment. Vertical — adjust to focus the
filament.

Loosen the thumb screws holding the lamp
plate to the vertical support bracket.
Turn the instrument on.

Adjust the lamp plate to center the filament
in the viewing tube.

Turn the instrument off.
Tighten thumb screws to secure lamp plate.

Loasen screws securing vertical support
brackets.

Turn the instrument on.

Hold a paper or cardboard horizontally
approximately one foot over the test well.
When in focus, the filament coil will be visi-
ble on the paper.

Adjust the lamp bracket as necessary.
Turn the instrument off.
Tighten the vertical support bracket screws.

Replace the outside shroud and secure with
rubber feet.

11.0 TROUBLESHOOTING

Symptom — Meter exhibits no response
ACTION
a. Check power to meter: Meter not
plugged in. power not turned on, fuse
burned out.
CONCLUSION — If meter power seems
to be present, continue.



b. Check tungsten lamp.

CAUTION — Do not look directly at the
lamp. To check the lamp, look for the
presence of the light beam on the side
of the test well.

12.0

PARTS LIST

The following parts can be ordered individually to
aid in maintenance and repair. For price, please
call your supplier.

CONCLUSION — If the bulb i Part ¥ Description
— e bulb is not on e 17 2t NTIt
when the meler is on, the bulb needs to 650-1050-01 Meter, NTU
713-3500-00  Fuse, ¥z Amp
be replaced.
If the bulb appears to be working pr 713313100 Fuse. 1 Amp
b (-
ly, the mete:)‘r)\ eds to be servi gdpl . 600-0060-21 Board, Subfsssy T12
y, ther € iced o 670-0111-00  OP/AMP, High Input Impedance
determine the source of the problem. 662.5076-00 Photodiode
11.2 Symptom — (Inable to calibrate or obtain 1001 T12 Calibration Accessory
full ineter dellection 1002 Lamp Assembly
ACTION 1003 Sample Cell, 4/pkg
a. Check the standard tube for damage. 830-6093-00  Cuvette, 8 Dram, 25 x 95 mm
Scratches or wear on the standard tube 175-1200-03  Manual T12 .
can cause significant errors. Replace 1008 Sealed Std., 3/set (0.5, 5.0, 40)
standard if necessary. 300-0015-00 0.5 NTU Standard
. Check the standard for deterioration, 300-1050-00 5.0 NTU Standard
mold growth, or other signs of obvious 300-1040-00 40 NTU Standard

contamination. If any contaminatior s
suspected, replace the standard.

. Clean the focusing lens. Dirt or debris
on the focusing lens can interfere with
the light source. Clean the focusing lens
with lens paper or a lens cloth.

. Check for low supply voltage. Have an
electrician or other qualified person
check the line voltage. The line voltage
should be between 105 VAC and 125
VAC for 115 VAC operation, and be-
tween 215 VAC and 250 VAC for 230
VAC operation. Insufficient power to the
instrument can cause faulty meter
function.

CONCLUSION — If none of the above

procedures can solve the problem, the
meter needs to be serviced.

11.3 Symptom -~ Metc: exhibits no response
when the NTU RANGE switch is changed.
ACTION

a. Meter needs to be serviced.



'CORRECTION NOTICE
Turbidimeter Instruction Manual
April 14, 1987 '

I. Lamp Adjustment Procedure

The position of the lamp with respect to the lems is very critical. A
plastic tube is Included with.-the turbidimeter to allow you to check the
relative position of the lamp. Proceed as follows:

1. Turn the instrument on. ‘

2. Position the plastic viewing tube in the test well with the blue lens
on tOP.

3. The lamp filament coil should-be seen centered in the viewing tube.

4. 1f the filament is not near center, or not visible at all, it is
necessary to readjust the lamp.

5. Turn the instrument off.

NOTE: 115/23Q AC voltage near lamp adjustment. Use caution.

6. Remove the outer shroud by unscrewing the four rubber feet on the bottom
of the instrument.

NOTE: Two adjustments are used to élign the lamp.
Horizontal - adjust to center the filament
Vertical - adjust to focus the filament

7. Loosen the thumb screws holding the lamp plate to the vertical support
bracket. '
8. Turn the Instrument on.
9. Adjust the lamp plate to center the filament in the viewing tube.
10. Turn the instrument off.
11. Tighten thumb screws to secure lamp plate.
12. Loosen screws securing- vertical support brackets.
13. Turn the Instrument on. ' '
14. Hold a paper or cardboard horizontally approximately one foot over the
test well. When in focus, the filament coil will be visible on the paper.
15. Adjust the lamp bracket as necessary.
16. Turn the instrument off.
17. Tighten the vertical support bracket screws.
18. Replace the outside shroud and secure with rubber feet.

IL. Parts list. ‘
Bulb, frosted Tl12 P/N 652-1142-10, replaced with lamp assembly P/N 1002

IIYI. The cell riser is not necessary and all references to it should be
disregarded.










' ' Neotronics N.A. Inc.,
P.0. Box 3%
2144 Hilton Dnve S W.
Gainesville, Georgia 30601
A Tek: 404- 536 0000

hlh.nuuol we resarve the night o
ho 1 prior nonco
Pat. Nos. 110; 1,497,087 50540/ 75 { JAP), P2518354.4 (D) 1,477 204;
M(US) I.nm cusu ;‘i ,672; 1,000,618
for: 80.16808;
corv IGHT (© 1906 060-0017.02

LISTNO. EX 4C

&

A 4
' A ‘ Neeotrorsiics

@) BASEEFA CERTIFICATE No. EX 84254X
L —] ™
ERXGIIEDXY

PORTABLE
MULTI — GAS Model 40
MONITOR USER MANUAL







EXOTOX Models Available

EXOTOX Model 20 Series
Go/No- Go instruments for the detection of the
following combinations of gases with alarm lights and

audible slarms:

Model Code Gases Monitored

20-OFH Oxygen, Flammable Geses and
Hydrogen Sulfide {H,S)

20-OFC Oxygen, Flammabile and
Carbon Monoxide (CO)

20- OF Oxygen and Flammable Gases

20-F Flammable Gases only

EXOTOX Model 40 Series

With Liquid Crystal Display digital readout and slarmr
lght and sudible slarms:

Model Code Gases Measured

40- OFH Oxygen, Flammable Gases and
Hydrogen Sulfide (H,S)
40-OFC Oxygen, Flammabile and
Carbon Monoxide (CO)
40- OF Oxygen and Flammabie Gases
40-F Flammabile Gas only

EXOTOX Model 50 Series
Four Gas instrument with Liquid Crystal Display digital
readout, Toxic Gas LED's, alarm LED’s and audible
alarms:
Model Code Gases Measured
60- OFCH Oxygen, Flammable Gases, Carbon
Monoxide (CO) snd Hydrogen
Sulfide (H,S)

WARNING

ALWAYS SWITCH THE EXOTOX
OFF BEFORE REMOVING THE
BATTERY PACK.

NOTE: For users of EXOTOX Models 20-OF/20-F/ 40- OF/ 40-F.
Please ingnore sections referring to Oxygen and or Toxic Gas Monitoring as these sections
are only relevent to triple Gas instruments (OFH & OFC).
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CHAPTER1 THE MONITOR

How to use the EXOTOX Model 40

Swatch on EXOTOX hy trady pessing batton
nainhed Powes and On OH UCA o Faguee 1 The
EXOTOX will autoinaticelly tun tough o selt
test senuence, tHastung all LCD legends with
audible amd visual alart s operatioe] tor 6 sin oruds

Followsnig thus autotatic wst, the EXOTOX will
go nto the Orygen measatenwnt o o
theplay igitally | real e pettentage Oaygen
Consecative operalion of the "Setect’ banton U8
on Figare 1) will display Toxic gas ov patls g
auibon (pgng, Tinke Wesghied Average (TWA)
to date, ‘Hi (hours) e elapsed from swatch
on n decimal houts, s Explosive gus
percentage LEL-1EL (Lower Explosive Linwl

Lower F bic o) This sequuence: st
diwaya be con e Delore st i asa)
1o ensare cotect cabbitation  The displays shoukd
tead apponenately 20 9% Onygen, 0 ppn Tone
giss. 0 ppn TWA 0O and 0% LEL HLFLY
Explnsive gus, i tiesh g Should the display
read sigtilcantly - ditlerent o these e
commended  fggures chweck cabbation as
eaplamiet i Chapier b

The Operating Signal

Noanally opttating instiaieents will continae 1o
cont a short asndde Bleep every ten secomds and
Tlasty the: vasaab alaiin Latnp as ndicabon ihat o s
funictomng s oeeclly  IF THE EXQOTOX DOES
NOT PRODUCE THE REGULAR OPERATING

SIGNAL. THE INSTRUMENT SHOULD NOT
BE USED

13 Gas Testing Modes
Flammuable gos, Oxygen ol Toan gas levels oe
montoresd contaiuoasly on e Model 40 OF M
amd 40 OFC, amd can e duptolly idesplayed by
pHessitwy the Sl U britton, uy sanpuence
Thae sisess Carn sasben £S5 adellere-nit readonls

1 Real Tuve Onyyen 0 35"

Sachbght
Butien
OO Svwmch Jc
Liquid Crysral A
Dewplay
¥ l ,

. onon
1.% 4 Necironcs

vwer

(150 22
——l=

Figuie 1 Drsplay Paned
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2. Real Time Toxw Gas 0 999 ppm CO, 0 500
ppm H,S

3. Time \Xlelghled Average (TWA) ol Toxic Gas
n ppm (see Technical Specificatons tos
details).

4 Decimat how e, 0 V/ M 6 nunutes)
representing how lony the EXOTOX has been
on, and theretore the base tor the TWA . "Hi’
and decinwal hours flaste  iernately.

5 Real Time percentagu LiLL (LFL} ol explusive
gas 0 994%

The LCD Backlight

The EXOTOX has a backhght tacility 10 dlununate
the LCD in low ambsnt hight levels. To operate,
press the ‘Back Light' button ("C’ on Figure T)
while reading the display The back hght only
operates while bution is depressed.

Gas S Fault Alarm

Should a laull comnition occur with the Explosive
Gas Sensor, the EXOTOX wilt gwve @ continuous
audible alarm, read “FI on the LCD with 4 swle
tegend of “EXP and Huminale the red "Alarm
hght. Under these crcumstances the nstrament
must not be used.

Low Battery Alarms

The EXOTOX 40 has a two stage low batary
wndicaion. The list warmng thal the batienes

Fi (%)
L5
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are gelting low 15 qiven by the Hashung sicde
legend ‘BAT" on the digital disploy Whea tins
occurs, there s approximalely 1 howr of bhatery
Wte feft. The second warninng o an auhbb con
hndous 1oneg end a blank digital display except
tor the sude legend ‘BAT which widicates hinal
battery discharge. Fit a tully Chiasged, stod by
batlery pack or charge instruimnent conph:ie with
bLautery pack i accordance with Chaplet 2
Complelely discharged battenes will have n
sulhcent power 10 operate display  To conhm
this s the protlem, chassye mstimend tor u few
minutes and thenre chech.

For standard alarm settings of gases being
monitored, sea "Tachnical Speciications’ at
back ol manual.

Overrange Indication
It the EXOTOX s exposed to levels of gas
exceeding the instruments readoat, (see section

1 3 tot ranges) the tollowing will be thsplayed

Flammable Gas  “EEE’,
Onygen ‘OFL’,
Toxee ‘OFL’

The display will retura 1o nommal when the lugh
gas concenitahon is removed but the EXOTOX
will 00w 10 DY raRot ISwitcly OEE sl O gyl o
cancel audhble alsrm.

21

211

212
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CHAPTER2 THE BATTERY

Removing the Batteiy Pack
Al EXOTOX snnulers are supphed  complete
wills o battery pack conoee ted 10w iostiaieest
The batiery pack say be charged when still
Lot ted 1o the imomion, o Oy D Charged
wddependently  To desooneus t the Dottty o b
Tron e momor the tollowsig grocesgure muast
be ausexd (see Figae 2)
Unsciew  sall clannng dock sctew A on
suntions usiyg olhen key  proviched 12 Hown
At
Rotate: the battery pack through 90° wy b
duecton of aitow ‘B snd pull oway biom
honlon

Bulore reconnecting battery path casore that the
Contacts on both battery pack Sl momion are
clean, ondy clean cloth or pagst wiges oay e
used UNDER NO CIRCUMSTANCES MAY
ABRASIVE CLEANING MATERIAL BE USED
AS THIS WILL DAMAGE THE GOLD
PLATING OF THE CONTACTS.

To recatmect battery pack reverse the procedane
for disconnec oo and ensure that the keyway 'C’
onthe momtor engages positively with the key
slot wy thee 1op of the bottery pack

Battery Pack Contacis
The contacts un the top ot the pack ate shighily
1ecessed 10 prevent acodental  discharge of

—

JIP
L W | =

} | MONITOR

. i
~ o p‘ -
A Secwimg mien

. C Lecotng Koy

PACK
Fyure2 Coniectuny Battery Pach

placed sy contact wath 3 metal sutaca, aithough
cane should be taken 10 ensure that acoxdental
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shorting of these contacts does nol occur when
the battery pack i1s separated from the monitor.
The recharging contacts at the base of the
battery pack are electrically protecied (0 ensure
that the banery pack cannot be discharged
through these contacts. This ensures that if the
insttument of battery pack is stood on a wet
surface, or if accidentally immersed, no discharge
of the battery can occur through these contacts.

Charging the Battery

To ensure thal the cotrect charge conditions are
applied 1o the battery pack, only a Neotionics
approved bamery charger may be used. The
Neotronics EXOTOX battery charger is designed
to prevent battery damage due to overcharging.
Before inserting the battery pack {with or without
the monitor attached) ensure that the electrical
contacts on the base of the battery pack are
ciean. UNDER NO CIRCUMSTANCES MAY
ANY ABRASIVE CLEANING MATERIAL BE
USED.

The battery pack may only be connected 10 the
charget in the position indicated in Figure 3.
Moulded in localors ensure Coirect orgniation.
Press the baltery pack, or complete monitor, mnto
the chasging recess on the batlery charger; the
weght of battery pack, or momitor, will ensure

sutticient contact pressut@. As soon as conlagt
is made the red ‘FAST charge hght on the
battery charger will dluminate It hght dous not
iluminate ensure charger and baltety comtacts
are clean and tumly press pack into charyer

The bautery will be fully recharged hom a
discharged conditton within five hours. Each
hour of tast charge will provide about two hours
of monitor use.

A built-in  detection circuil automatically
switches the charger 10 8 ‘SLOW’ chaige
condition when sufficient charge has been given
10 the battery the red "Fast’ chaiyge hgh auto
matically switches 10 a green 'Slow’ charge byht
The battery may be leti on this chuige tor an
indetinite penod.

It is recommended that the battery pack s fully
discharged at regular intervals, by leaving the
monilor on untit the low battery alarm sounds.
The monitor should then be fully techaiged as
per the above procedure. This will help in over
coming problems associated with Nt Cad
batiery charge/discharge memory paiteins,
which can reduce the charge capacity of the
battery. To enabie a precise chueck 1o be kept on
battery pack performance, a tecord should be
kept as tlusirated at the back of this manual.

Battery Pach nwy be
Chatged wihsle cun
r ouLied 10 Inomtus

(9% Chorge Rate
' tonkic stovs
L) /
~ ~\ FIRT
/ oo <. - .
e
- .l

Chaiging Contscts
(hoop claerd

Frgute 3 Smgle Way Batiery Chuarges

24 Bettery Replacement
it should be noted that. to comply wnh the
televant Inttnsic Satety standards, the betiery
pack 15 a seadled and encapsulated component
and no attempt should be made to remove
the barenes liom the pack. Such acton wdl
mivahdate the Neolroimcs guarantiee and intrssac
Satety certitication

25 Complisnce with intrinsic Safety
Requirements
NEVER allow battery packs 1o be charged or
rechaiged n hazardous atmospheres. Thee must
only be cariwsd out »n safe stmospheres by
authonsed personnel.



CHAPTER3 SUGGESTED ON-SITE PROCEDURES

3.1 Proceduse prior to conlined entry space
311 Check that the EXOTOX is 1t lo1 use.
312 Swichonimo

313 Eosure that any hard hive bewng umrd gy
secarely attaclied ta thee ivomitos hatness ot
bett Lhip Use handine 1o lower EXOTOX o
WOlhity) S(hice

3 1.4 Ut access covers 10 assist with the venhiation
of the work space. pios 1o entty.

315 Ensure the means of access and escape arg
secure and ht for use in notmal conditions.

316 Lower the muntor nto the work space,
checking where necessary, vanous levels The
conect tune 15 MINUTES) must be allowed at
each check poinnt to ensure that Mmoo
camed out a complete sensing cycle, and
responds to all possible gas dangess.

317 Using the hand bne, withdiaw the momiton
from the work space and observe any aldrm
indication If no audible or visual alatm s
operating the indicaiion is that the work space
15 free of 1hose gas hazards that 1he momitor 1s
desyned 10 nwasure

3.1.8 If alarm indication occurs, the work space
should not be entered under any circum
stances. Refer 10 yow Work Supervisor tor
further instructions

Fiyure 4 How the EXOTOX should be Worn




3.1.9 It no elarm is indicated remove the EXOTOX

from the hand - ine and wear the monitor near
the breathing zone (see Figure 4) prior 10 entry
of work space.

3.2 Procedwea White Working

Under most working conditions the monitor
should be carried on the person at all imes. The
EXOTOX is designed specifically lor personal
monitoring, and working away frorn the monitor
may lead 10 an alarm indication being unnoticed
due, for example, to high noise levels in the
working area. The size and werght of the monitor
enable it to be carmied comfortably for long
petiods without operator fatigus.

When camed, both audible and visual alarm
conditions and LCD, are easily observed. in high
noise environments encountered around pumps,
or with fast flow conditons, use the accoustic
earphone. This gives additional safeguard. If at

any time while working wilhin the conhey
space the monitor gives an alarm mdication, tor
whatever reason, the confined space MUST BE
EVACUATED IMMEDIATELY.

Point to Note

If, during the initial atmosphere testing pnos 1o

entry the monitor alarms, it must be withdrawn

immediately. If upon examunation, 1t indicates a

hazardous atmosphere:

1 Switch off the monitor to re set the alaim
condition.

2 Switch the monitor on.

3 Allow the monitor 10 aulo check and then
replace into the work space.

4 it the monitor again alarms and indicates a
hazardous atmosphere, switch off the moninor
and follow your local operating procedures o1
such conditions.
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CHAPTER4 GENERAL MAINTENANCE

The Outer Case

The outer casing of the monior s mowded
heavy duly plastic and only 1equires wipaiy)
down with a ciean damp cloth oi paper No
solvents of other propnetary clesners should be
used, a5 these may damage the mwukhing
matenal.

The Grill

Check that the gl covenng the sensors, on thee
front of the momuor, 15 clean and free liom
obstruction at all wnes

43 The Straps

Chuech that ol cottyun) straps end attechment
PUHItS are Clears. windaruged srul I for use

44 Storage

When not # use. moitors shouwtd be stored n 3
cool dry 100m LN Tacks o huny Ly thew cariyng
straps of beit chp  Altesndtively, Muomtors may be
kept on charge when not ws use



TABLE 1: CHARACTERISTICS OF TYPICAL GASES AND VAPOURS

{(FOR OTHERS NOT LISTED CONSULT OUR TECHNICAL ADVISORY SERVICE)

FLAMMABLE SUBSTANCE

ACETIC ACID

ACE TONE
ACETYLENE

AR

AMMONIA
BENZENE

n BUTANE

n DECANE
DIPHENYL

ETHYL ALCOHOL
ETHYLENOXIDE

n HEPTANE
HYDROGEN
METHANE (Natural Gas)
METHYL ALCOHOL
PROPANE
TOLUENE

TRIME THYL AMINE
XYLENE

SPECIFIC

GRAVITY

STANDARD SENSITIVITY OF GAS

% LEL vOL% AT 20°C
%8 2.00 2.10
B6 1.00 203 .
X2 068 091
100
5 80 253 05
40 00 064 213
30 065 203
610 0w 497
800 048 13
274 090 161
86 116 154
518 052 350
20 104 oo7
200 106 0 56
232 169 112
2 080 154
94 0 &2 322
27 0 w2 208
51 0 058 n

For Model 40 EXOTOX Gas Momtor with Standard Calibranion (209% Methdiw i Aar)
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CHAPTERS5 THE SENSORS

CALIBRATION USING THE NEOTRONICS CALIBRATION KIT

Preparation of Calibration Kit

Select v gos hotile teguained 1on The s
Check that the hotile Containd adeguiaie geas
Pressue

Connect wbing lrone the How teten pual o
thee gas botthe resulator

Coonect e How  meter oulpat 1o e
Calibmation Aspuatar Hood Port wihich will L
nearest 10 the sensor andder tost Depress dw:
button o 1op of the Gas Botuke Rugulaton amd
ensare hat the Now meter andicates 250 10
300 con Viwate Keep the button depsessed
tor 10 seconds 1o purge the system

Remove the Seisor Gall liom e EXOTOX
Attacty tiwe Calibnation Aspuatot Hood 1w thw:
nstrunwent

ONLY ATTEMPT CALIBRATION QUTSIOE
OR IN A WELL VENTILATED ENVIRON -
MENT.

The equipmient is now set up for cabdiation of
the EXOTOX.

Explosvie Gas Calibration Check

{All Models)

T whunch the cabbration of the Bamoudie as
dutecion cleomnr use i Noeotroaes’
standord  calibtation  gas mixtute of 1 19%,
Mehane i A with 1he toliowing procedhae

¢ howvevngtar
Tureed 258 M0 Ca) /0hn

n Omt
\ . i N

"
|
TestGae Botve l

Frguie 5 Cabtnatson Kt Cotmm son



52.1%

522

5.3

531

532

533

Conect  Calbration X as  detaled in
procedure 5.1,

Switch the EXOTOX ON and select Explosive
display mode,

Depress the bution on 1op of the Gas Botlle
Regulator unul either the EXOTOX goes o
alarm condition { Audible, Display ‘EXP & 30%)
or the maximum time bt is exceeded. The
time linuts for vanous models are hsied n
Figure 8. The tme is measured lrom he
depression of the bution I the results from
1tus 1es1 lall outside thuse detaded in figure 8,
the EXOTOX requirtes recabibration (procedure
5.3

Expl Gas Calibrati
(Al Models)

Only authorised, qualfied personnel should
attempt  cacalibration  using the following
procedure. Under no crcumsiances should
unauthonsed access Lo the cahibraton controls
be alfowed

(Zeto Adjusment)

Remave the sensor grill using a 2m Hexagonal
Wiench (Allen Key)

Switch EXOTOX ON andd sekict the Explosive
Gas Display Mode:,

With the momitor i o Flammable Gas Free
Enveromiment (Fresh Aul, stowly adjust  the
‘Explosive Zero' polentiometst (Figuw 7 °G')

Adjustment

12

534

5396
536

537

54

untl a reathing o zero percent s acteeved on
the display .

{Span Adstnent)

NOTE: The type of gas used to caliliate the
Explosive Span should be o tnxiure of berwen
168 1.5% of Methane in A (20 10 30" LEL)
The EXOTOX displays the Mcothane con
centration in its LEL form For the purpose of
cahbration, the LEL s calculated as lollows:

% LEL value of gas = % age concentration
by vohsme x 20

Connect the Calibiation K das detatded w
procedure 5 1.

Depress 1the button on 10p ol the Gas Butike
Regulator tor 1 minute and then siowly adijost
the "Exp Span’ potennometer (Figuie 1 M)
untd the display reads the bguse culeatated
above t 1% LEL Turn OFF the gas

Ailow the EXOTOX to settte tor 15 nuvaies and
then recheck the zero This iy have changed
duri) the caldrabion process I necessary,
repedl procedue 5 3 3.

Replace the sensor gl

Oxygen Sensor Replacement and
Recalibration (Models OF, OFH & OFC)
Tine tow Oxygen abarim i the EXOTOX s set i
AChvate al o concentighion ol 19%, Oaygun h
Au by Vokinwe (19.5% U S )

P

Figure®  Sensur Gnii
Removal and Replacerment

,/ Enplosve Span H -

o Labluatum Lot

taphinive 2o G

Yoan Zeve F

Tuaw Sensor

\=

Toaw Spanl -

Enploseve
Gon Sase

E°"""
Sanper
C  Sonam

o]

Onpgen Spm
a

" Figue 7 Calbratson Controls



541

542

543

The response ol thus alorm may be checked
sumply using exbhaled breath which, at a normal
bhrealhing rate, contams shout 17% Oxygen by
Volume.
Al 3 constant temperatue, the Onygen sensor
n e EXOTOX will remain stable  Ambient
tenperature changes of t 10 degrees cenu
Qrade will cavse snudl changes on the display
{iypically £ 0 4% Oxygend 11 the EXOTOX s
10 e used consisienily ot \emperdiuies other
than aanisal suddace ambient combtions, i 1S
recommunded that the momitar be recolibrated
tor 20 9% Oxygen s condittons equivisien 1o
the workplace
Recalibration may be achieved as tollows:
Remove the sensor gnll,
Ensure that the monitor 1s i 3 "Fresh An type
environmunt  Slowly adjust the Oxygen span
contiol (Figuie 7 °8°) untih the isplay inhcates
20 9% NOTE: Muke sure that no exbwled
breath enters the seosor chamber dunng the
procedune
It an wuhcavon of 20 9% cannot be obtained,
1the sensoc needs replacement
The Oxygen Sensor (Figore 7 °E) can be
casily replaced by the icinoval of 1hu: v castie
nots (Fugutes 7 °C 8 "L The twew sensor 4y
agen secaned binady in place by e Casth: nts
arv) washus
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551

562

56

561

562

Atter the sensor has been sllowed a Givee nuna e
setthng in pedod (with the EXOTOX's power
OFF), procedure step 54 1 mast be carmed
out.

A CHE or 'LO" Oxygen display adier a ool
nsttument power on aid outn check cycle,
uwhcales that the calditsuon o substanually
nconect

Tomie Gas Zero Adstment (Moddels OFH
& OFC)

Switch (he EXOTOX ON in o Tomic Gas Free
Envieonment {Fresh A} and select the Tome
G Oisplay.

Slowly adjust the Tomc Zero' potenpomeler
CE w Frgure 7) unil the digital display reatds
er0 pp TOX .

Toxic Gas Alarm Check {Models OFH
& OFC)

Connect Cakbeation Kut as detabed i procadise
5.1

The Standard Gas 10 be
sclecied from Figuie 8.
Depress the batton on top ol e Gas Botile
Regutotor until the EXOTOX yoes wno alain o
thae niamegenny taemae vt s eacaeeihed Tl pve
Tty Tor vatious EXOTOX ool e dlestanbed
w biguie 8 The e s mcasared leonn the
depresston ol e button H dwe
s test falls guiside thosae detaled iy bware
8. the EXOTOX requites secahbabinn

ased should be

e liom”
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Toxic Gas Sensor Recalibration (Models
OFH & OFC)

Only authonsed, guahbied personnel should
attempt  recabbranon  usig e lollowing
procedure. Under no crcomstances  shoubd
unauthonsed accuess 10 caligtion contiols be
allowed

Easute that the orie sensot 2e10 15 cortee tly
setusiny proceduieb 5

Coonnect the: Cahbiaton Kit as  detabked
procudue 5 1

The calibnation test gases oused Tor dfteren
modeks are detaled m Figyuies S & 10

Depress the button on top of e Gas Bottke
Regulaton and keep it depressed 1os 10 nunutes
(tos H,S and S nusates tor COY Slowly atust
the “Toa Spai’ potentiometer (Figure 7 1) lo
a display indicanon the same as the concen
tration quoted by the Gas Bottle Manalacturer
t 1%.

Release the button and twumn the regulator OFF

Disconnect the aspnatur head and reploce the
seaso yoll.

Allow the EXOTOX 10 settie Tor 15 nunates and
then recheck the Toxw Zero as ituy oy have
change shghitly dorng the cabbiation provess

H necessary, sopeat procedaie b b
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Sensor Warranty

Thw Tomw Setnots It H.S wimd CO have a
twolve inonth wattanty  Tluey can be eapecied
10 provude sensirg 106 o petunl ol wo years ot
nornal s et use

Eapiosive gas seisurs (Pollsiues) ots0 have «
tweive snonth watianty aiwl van be enpecied &
provide scnsnwg o 3 yeaes of norawl =
SUHUMRCI QRN

Onyypen Scasars huave a sia month waiiant
v €an De capecied 10 upetate satsfaciory (o
9 months ol ol st Nt use




Model

EXOTOX 20 Mkil OFH
EXOTOX 20 Mkl OFC
EXOTOX 40 Mkl OFH
EXOTOX 40 Miil OFC

EXOTOX 20 Mkl OF &3 F
EXOTOX 40 MU OF & F

FIGURE B EXOTOX ALARM REACTION TIMES

Gus Muxture M Tonic M Enp
Alarm Time Alarm Time

oh M ppm HS IO st Gandy

19 Mezthaes: 120 LEL) 30 seconds
20 600 ppm CO 19 s ol

1% Metum: (204 L E LD X secoends
65 25 ppm MRS 0 sex Onids

115 Methane 1234 1t 1) ) secoaxis
550 60y CO 19 ne onidly

119", Mt (23% LEL) 30 sevoimds
1 Mt (0% 1 ) 0 secoih
115" Meituns 123 LD 0 sevinuks

Marinwm Alasm
Tinvsve

B e v,
LI URTTT

CURYTRT TS
[ {ANTRTTY N

L [ESUSTTE 1N
i {RXURTTTIN

L IRNTRTYT Y
L VENURTTT

[ IASRWET AN

GO e nds

Note Al nomion stnavis alsve e 200 LR nudels. Modkels with differeal Explosive Alanm ot are caldnastedd watt diterent
test gos Muxlures 1 uvdoubt, conta € he Neotanues Setvice Dagan ment o your suisonal distrberes los fur e detals

FIGURE 9. STANDARD GASES FOR
HYDROGEN SULPHIDE CALIBRATION

Alarm Point (PPM) Ges Minture 10 be Apphed (PPM) Alarm Pount (PPM)
50 & 0 50
wo "Ny 126 10
Xy
AN
500
.
. " [} I ? ] !

FIGURE 10: STANDARD GASES FOR
CARBON MONOXIDE CALIBRATION

Gas Mixture (o be Applied (PPM)

s I
130 '
34w
440 A
S WK

CHAPTER6 ACCESSORIES

6.1 The Acoustic Earphone

Tius 1s 1or use when momitor 1s beng operated in
high background nome condtions, such as are
found In puUMPG S oN sumps, wel wells or mn
condthons of fost tlow  The ear piece s 1etanwed
1 place by a plastic toop, which may be reversad
for use in either ear The rubber connecton at the
end of the hose s nserted 1IN0 postion o e
monitor as shownm higure 8.

{/ ¢ "-__"?‘ ! '-’/,’\A

A . /
‘h.oc. 7 N . (ﬂ -
! \\é\\, /

% %

Ao

Figure 11 Earphone Connecuon

The comeciing lume: may, o necessay, be
shot tened (o st nudivedusl weater need.

For tew..... of hyguene. esch user of the
EXOTOX shumikd hove lus own eamphone. it 1e

BSUG AN ol HEW 10 o 1w user, enguie thet sl
w cleaned gint stethized g suitdbie stesdrenyg
medium such gy domestic demntectant and a new
replacedhie eafpnece hitted (see st of Jccessones)

6.2 The Hand Aspirstor

Tiws attachment enables work space »n

mospheres 10 be sampled wathout thes necesay

of exposing the whole mMontor 10 the working

envionment.

Thus attachment should be used if servics ducts,

surface tienches, supply pspes. e1C., reQuae gae

testing.
Remove aspuralos gril  a1tachment, 2spuator
bulb and rubber hosing tiurmn case, and snap
the Two MouUNtng tONGUEes NTO fecCess On the
nuwuter gnll (see Fupne 121 Eiawre thet the
aspuator hose 18 on the lett sudn of the Mmonstor
{ d from the display end) .
Pump the aspwaior thees himes in tresh an 10
ensure thal (he aapuator and seneor houseng
ste fioe t1om tetaned gas. Chech thet the »n
e ilter i3 NOt ObSULCIed, thus 18 wdcated by
a slow eturn o Normal shape after depressiny
the aspuator bulb Replace wath tecommended
tvpe (see Accessones Lst).

621




CHAPTER 7 RECORD

ASPIRATOR 623 Aiways ensure that the end of e samphing 7.1 Keeping a Log for sach instrument chechs of the monutos's perfosmance have be
BuLE hose, when inseited u!lu the: wiorh spae ‘ "n Recoids should be kept of each monnor and carned out
not In contact wath standsy lxjonds o sod banetly pack. Yhis will ensure thal coerect Two ed tos 1oy < are al
deposits which could be accidientdlly diawn informanon 1s recorded concemning sensor and beb 5“00‘ ested mon sheet ste
Prass locating higs It the samphie hose battery e, and will turther ensure that perodic
1ogether 10 locate b.4 List of Accessories
B1punton plate uito 300 0185 00 Earphone Extension INSTRUMENT SERIAL NUMBER DATE OF PURCHASE
329 0347 00 10 Easprece Ruplacements SENEON SCAIAL NUMBER SENSOR TYPE PTY I DATEFARED

300 0186 00 Aspuatur Attactunent

035 0020 00 Canymg Case lor Aspiatar Attacheneon

138 0014 00 Onygen Sensos
132 0010 01 Hydrogen Sulplude Sensar

138 0008 01 Carbron Monaxsde Sensor

080 000V 00 Cahbration test Gas {1 9%, Methane i Au)

325 0346 00 Ni Cad Battery Pack

300 0187 00 Replacement Hartwss

300 0184 00 Single Way Battery Chiinger

300 0184 014 Way Batlery Charger

045 0005 00 Cahtyanon Tool

045 0006 01 PKi 102 S A F Hexagonad
Weench/ Atlen Keys

085 0002 01 Pkt 102 O A F Henugomal SATTERY PACK
Wiench/ Allen Keys BATTERY PACK SERIAL NO DATE AITTED OATE FALED COMMENTS
300 0128 00 Box 100 Futess tos Asprator Attachiment
Fuyuse 12 Aspuator Attachment 059 0017 OV EXOTOX Mudhel 40 User Muarinal R N —

059 0018 01 EXOTOX Mokt 40 User Cadd

059 0017 02 EXOTOX Madet 40 User Masid tUSA)Y

*¥9 00168 051 XOTOX Mudet 40 User Uind tUS AL




Summary of

Technical Specification
BASEEFA CERTIFICATE NO. EX 84254X
Dimensions:

48inm « 9Beum « 178mm(l 97 « 39 « 707}
Weight

1.3Kg (2 .4Ib).

Battery Capacity:

10 hours minimum with charged batteres
Operating Tempersture:

~ 15° 10 40°C (5°F 10 104" F)

Storage Tempersture:

~ 20° C 1045°C{ - 4°F 10 113°F)

Humidity:

310 99% , Nan - condensing

LCD resdout:

Peicentage Oxygen: 0 35 0

Parts per mithon Toxe: H,S 0 500, CO: 0999
TWA at elapsed ime

Elapsed time from insttument switch - on aliernately
displaying — "Hr (hour) and decimal houts. 0 93 9 Hrs
Percentage LEL (LFL) Explosive Gas: 0- 93

n
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USER CAUTION

if this instrument is intended for
the detection and measurement
of ionizing radiation, it should
be used only by persons who
have been trained in the proper
interpretation of its readings
and the appropriate safety pro-
cedures to be followed in the
presence of radiation.

All Instructions and warnings
contained in this manual or on
the instrument must be read
before use and must be strictly
followed. Failure to follow these
instructions and warnings may
result in inaccurate readings
and/or user hazard. Battery and
other operational checks must
be performed prior to each use
to assure that the instrument is
functioning properly.

READ YOUR INSTRUCTION MANUAL

COPYRIGHT 1981 —VICTOREEN INC.
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GENERAL DESCRIPTION

A. Introduction

The 05-700 Survey Heter is a beta-gamma type
with a side-window GM probe. The radiation
count rate is indicated by a 3-range meter,
graduated from 0O to 50 mR/hr and from 0 to
30,000 cpm. Audio indication is by clicking
sounds via an optional headphone attachment.
One knob turns on the instrument and selects
the proper range.

8. Probe

The probe consists of a side-wall, halogen-
quenched GM tube (Model 30-993) located in

a holder with a rotating metal shield. When
the shield is closed, only gammas are de-
tected. When the shield is opened, the ex-
posed GM tube detects beta 2 175 keV. The
probe is ideal for '*'1, 32?P, and higher-
energy betas,




FIG. 1 - EXPLODED VIEW OF BETA-GAMMA PROBE
AND TUBE ASSEMBLY

SOCKET HOUSING

>

:: RUBBER GASKET (mate holes to pins)

~— 30-993 GM TUBE

THIN SECTION

BETA WINDOW and
~~ QUTER SLEEVE

SPRING DETENT
BETA WINDOW and

INNER SLEEVE

C. Panel Assembly and Case

The panel assembly and case consists of a bat-
tery compartment, a transistorized pulse shap-
ing network, a detecting (metering) circuit, a
regulated transistorized high voltage supply
and an audio output circuit., The system is
shock-proof and water-proof and is secured
with rapid takedown clamps. The battery
bracket faces out for the rapid replacement

of batteries and protecting the circuitry from
battery leakage.

D. Optional Head Set

The head set is a one-piece magnetic phone

with a connector mated to the watertight jack
that is mounted on the lid. The jack is covered
by a plastic dust cover.

INSTALLATION

A. Installing Batteries--
Four 1.5 volt ''D" are required.

1. Open the case by releasing the clamps at
both ends, and remove the lid assembly.

2. Remove the battery clamp by squeezing its
edges together with moderate hand pres-
sure, This causes the clamp to disengage
from the battery holder.



3. Place the ''D' bhat:eries, negative end
first, against the "finger' springs.
Slide the positive terminals down in
their respective grooves, Be sure all
spring contacts are pressing against
each battery. This may be adjusted with
long-nosed pliers, if necessary (see
Fig. 2).
1

L. Replace the clamp.

5. Replace the lid assembly on the case.

OPERATION

FIG. 2--BATTERY SECTION

PRINTED WIRING
BOARD

BATTERY
CLAMP

SLOT FOR
(+) TERMINAL

g
)"";, v !
o Pw
poLari Y (1) N T e

CARRYING STRAP

1

OPTIONAL
HEAD PHONES

A, Operating the Unit for the First Time

With the probe in the handle clip, switch the
instrument to the times ten (X10) scale, with
the beta window closed. Vait 30 seconds.
Switch to the X1 (0.5 mR/hr) range and observe
the backqground. The meter should read 0.01 -
0.04 mR/hr.

The survey meter can also be checked by using
an optional 62-103 Cesium-137 Check Source
(10uCi on a 1" diam. flat plastic disc). Ex-
pose the window of the probe to the flat un-
label led surface of the check source. The in-
dicator should fall between 5 and 15 mR/hr on
the X100 range.

B, Calibration Adjustment

Note: A check source is NOT A CALIBRATION
STANDARD but merely an operation check. The
instrument is factory-calibrated with standards
traceable to NBS. Re-calibration should be
accomplished only by a laboratory.



C. "On-0Off'' and Range Switch

The range switch controls an ''OFF' position
and three ranges: X100, Xi0, and Xi. These
are respectively 100 times, 10 times and |
time the scale reading in mR/hr or counts
per minute. The printed meter scale goes to
0.5 mR/hr and 300 cpm respectively.

D. Using the Head Set

Attach the phone connector tc the terminal at
the left of the post of the handle. The
counting rate is indicated by distinct clicks.
As the count rate increases, the clicks blend
into a continuous static tone,

E. Normal Background

Since normal background is about 0.01 to 0.0
mR/hr on this type of instrument, little ac-
tivity will normally be seen or heard. Under
background conditions only, about 20 clicks
will occur per minute. They are randomly
spaced, and you may wait several seconds before
a click is heard. Then there may be two or
three in rapid succession, followed by a long
pause, then more clicks.

PREVENTIVE MAINTENANCE

A, Battery Life

Caution: Make Sure the Instrument is Turned

"OFF When Not in Use, Battery life is at least
100 hours under continuous use. For intermit-

tent use, the life may be extended.

B. Storage

Leave the instrument in its shipping container
until ready to be put into operation. This
prevents the accumulation of dirt, moisture

and radioactive contamination, which interfere
with proper operation. For storage purposes,
try to keep the instrument in a moderately cool
area--this will provide greater battery shelf
life. Always prevent contamination of the
instrument, particularly the probe. The instru-
ment should NOT be stored with the batteries in-
stalled. T

C. Decontamination

Clean the instrument, probe and accessories in

an accepted manner to avoid both spurious count-
ing or residual radiation hazards. The beta-
gamma probe housing has been designed to permit
decontamination. To clean its parts, unscrew

the cap end and slide the beta shield sleeve

off the housing., All the component parts of

the probe may now be cleaned (See Fig. 1).

D. Battery Inspection
Even under continuous use with leak-proof

cells, it is advisable to check the batteries
for leakage at least once per month,



V_ OPERATOR'S MAINTENANCE

A, Replacing the Batteries

Whenever the instrument fails to respond to
radiation, check the batteries. Cells show-
ing signs of corrosion or providing less than
1.5 volts should be replaced at once,

8. Replacing the Geiger Tube

The geiger tube is halogen-quenched, Its
operating life is unaffected by use and,
therefore, it rarely requires replacement,
However, if fresh batteries are installed
and the instrument still does not work cor-
rectly, try a new geiger tube before attempt-
ing to check the circuitry.

CAUTION: When Removing or Replacing the
Geiger Tube, Do Not Grasp It at Its Thin
Section (See Fig. 1).

Replacement Parts and Accessories

05-701 Headphone Set
30-993 GM Tube (Beta-Gamma)

62-103 Check Source, Cs-137, 10 uCi

10

LIMITED WARRANTY

This instrument and its accessories. excluding those listed below, are warranted by
VICTOREEN, INC. againstdefectsin materials and workmanship for a period of one
year® from the date of original shipment. During the warranty period, VICTOREEN
will repair or, at its option, replace. at no charge, an instrument containing such detect
provided it is retumed, transporiation prepaid, to the VICTOREEN repair tacility ksted
below. Instruments repaired in warranty will be retumed transportation prepaid.

In addition, the calibralion of each instrument is warranted to be withun its specitied
accuracy at the time of shipment. If an error in this initial calibration is discovered, the
instrument will be recalibrated at no charge, provided # is returned as described above.
This does not apply to any calibration deviation that may result from normal use.

THERE ARE NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS,
WHICH EXTEND BEYOND THE DESCRIPTION ON THE FACE HEREOF. THIS
EXPRESS WARRANTY EXCLUDES COVERAGE OF, AND DOES NOT PROVIDE
RELIEF FOR, INCIDENTAL OR CONSEQUENTIAL. DAMAGES OF ANY KIND OR
NATURE, INCLUDING BUT NOT 1 IMITED TO LOSS OF USE, LOSS OF SALES
OR INCONVENIENCE. THE EXCLUSIVE REMEDY OF THE PURCHASER IS
LIMITED TO REPAIR, RECALIBRATION OR REPLACEMENT OF THE INSTRU-
MENT AT VICTOREEN'S OPTION.

This warmranty does nol apply if the product, as determined by VICTOREEN, is
defeclive because of normal wear, accident, misuse, or as a result of service or
modification by other than an authorized VICTOREEN repair facility. This warranty
is voud if the unit is subjected to temperatures above 55° C.

“This warranty specifically excludes any items covered by their original manufac-
turer's warranty: photomultiplier, geiger and proportional tubes, crystal and other
solid stale detectors, batteries and major ancillary items of instrument systems such
as, but not limited to, recorders, pumps, computers and penpherals.

NON-WARRANTY SERVICE
It repairs or replacement not covered by this warranty are required, a repar estimate
will be submitted for approval before proceeding with the repaw or replacement.
REPAIR SERVICE: Retum the product, prepaid, to:

Nuclear Associates, Division of Victoreen, Inc.

100 Voice Road e Carle Place, N.Y. 11514-1593

IMPORTANT: To expedite your repair, please supply the following:
(1) Complete detailed description of problem. (2) Purchase Date.
(3) Name of Vendor. (4) Order Number. Also indicate which, il any,
accessory items (batteries, carrying case, check source, voitage con-
verter, etc.) are included in the retum.
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WARNING

This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the
Owner's Manual, may cause interference to radio communications.
It has been tested and found to comply with the 1limits for a
Class A computing device pursuant to Subpart J of Part 15 of FCC
Rules, which are designed to provide reasonable protection
against such interference when operated in a commercial
environment. Operation of this equipment in a residential area is
likely to cause interference in which case the user at his own
expense will be required to take whatever measures may be
required to correct the interference.
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1. INTRODUCTION

The SE10008 1is a rugged field instrument oriented towards the
acquisition of environmental data. It automates the measuring and
recording of water level changes in pump tests, 1long and short
term monitoring of aquifers, surface water, dams and waste
disposal sites. The unit has full stand-alone capability with its
internal high performance battery pack and tolerance of wide
temperature ranges. Special programming features allow the
SE10008 to monitor and record additional parameters such as
temperature, pressure, conductivity, pH and many others.

Flexibility of data recovery is one of the SE1000B's distinctive
features. Stored data can be reviewed directly on the LCD
display, printed on an accessory printer or transferred to most
personal and portable computers via the RS232 interface. No
matter which form of data recovery is used all data is presented
directly in the selected measurement units. Communication options
are available that allow data recovery and programming from

remote locations.

Several options are currently available for the SE1000B which
greatly expand its versatility. These include expansion to two
inputs, memory expansion to 16,000 data points, high and 1low
limit alarm outputs and a high resolution measuremen%t option. All
fit within the standard instrument enclosure and are discussed in

this manual.

The best way to feel at ease with the unit is to sit down with
the Owner's Manual and the SE1000B and actually key in the
examples provided for each function. It will not take 1long to
become familiar with the unit and the time spent will help
realize the maximum potential of the SE10003.
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2. GENERAL OPERATION

The front panel controls consist of a five digit liquid crystal
display and an eight key keypad. The keys are divided into two
groups: the white keys for basic operations and the blue keys for
data entry and modification. Basic operations include CLOCK, XD
(short for transducer) and DATA; each of which can be accessed
with a single keystroke. Data modifying operations such as START,
STOP and changing test parameters require a sequence of
keystrokes to prevent their accidental use.

Wakeup

The SE1000B wuses a technique referred to as "sleeping" to help
minimize power consumption and achieve a battery life measured in
years instead of months. Whenever there is no immediate task to
be performed the unit enters its sleep mode, recognized by a
blank display. Only the internal clock, memory and keypad remain
active. The unit will "wake" when the internal clock indicates
the time for a data point or the operator presses a key on the
front panel.

The unit is sleeping, recognized
by a blank display.

Lightly press any key to wake .
the unit. The SE1000B responds L‘-‘J'D “-‘ D
with a self test... AL Ll L

...then the status displav. The
unit is now ready for a keypad
command. .

Self test is performed every time the unit wakes up and takes
five to ten seconds depending on the options installed. Refer to
Section 9 of this manual if the unit does not show a standard
status display after completing a self test.




In most cases the unit will return to the sleep mode if no key
has been pressed for thirty seconds. If the operator pauses long
enough between key presses to let the unit sleep, the operator
must wake the unit and repeat the operation.

Status Display

The status display is presented whenever the unit is awake and is
ready to accept a keypad command. It also gives information
regarding the current operating status of the unit,.

Test Status Alarm/Power Status

R
Idle, no test Normal battery
running . operation
Waiting for a J ] U Low battery
delayed start 17 4 1) "j indicator
) -’  “a a's s -

Running a test External power
- - o - operation
N Y N |
E? ' Alarm
- -, activated
bl L

-~
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The following combinations of
The alarm indicator only occurs in the

indicators are possible.

"run" mode.
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test

and power

status
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Displaving the Clock

Start from the status display.
The clock can be displayed in
any mode.

Press the CLOCK key. The unit
first displays the month and
day. * o

... then the hours and minutes
in a twenty four hour format
with the colon blinking...

.+« then returns to the status
display.
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Setting the Clock

Start from the status display.
The clock can only be set when
the unit is in the idle mode.

Hold down the ENTER key and
press the CLOCK key. If the unit
is in the wrong mode, "Error"
will be displayed. Otherwise the
current date is displayed with
the leftmost digit flashing.

Use the SCAN keys to change the
blinking digit to the correct
value. Use STOP/NEXT to blink
the next digit. Press ENTER to
set the date.

The month must be 1in the range
1-12; the day in the range 1-31
depending on the month. The
clock runs on a four year cycle
and cannot accommodate leap year.

If the date setting is valid,
the current time is displayed
with the leftmost digit flashing.

\l/
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Use the SCAN and STOP/NEXT Kkeys
to change the time to the "' '..L. "‘
correct value, Press ENTER to ) f-' ] ij
set the time, The seconds are C R
automatically set to zero. 7N

The hours must be in the range

0-23; the minutes in the range -
0-59. The clock runs in a - o - t -
twenty four hour format where 0 L J ) ! )

is midnight.

If. the time setting is wvalid,
the unit returns to the status
display.

To synchronize the SE1000B's clock with an external clock,
set the time one minute ahead of the external clock and press
ENTER when the clocks match. The sleep delay is extencded from the
usual thirty seconds to ninety seconds to simplify
synchronization.

NOTE: All keys will repeat automatically when pressed longer than
one second. This is particularly useful when entering numeric
values using the SCAN keys.
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3. DEFINING A TEST

Four parameters define the data collection process: 1) where in
memory to store the test, 2) how often to sample the inputs, 3)
how many inputs to sample, and 4) what type of transducers are
connected to each input. The selections made for each of these
parameters will govern how the unit prompts and responds to other
functions; so this menu should always be set up first when

preparing for a test.

Start from the status display.
A test can only be defined while
the unit is in the idle mode.

Hold down the ENTER Xey and
press the DATA key. If the unit

is in the wrong mode "Error"

will be displayed. Otherwise >

the top selection of the menu is "" " r "‘ ..
displayed. - -

Use the SCAN DOWN Kkey to move
the display towards the Dbottom
of the menu; SCAN UP to move the
display towards the top of the
menu, STOP/NEXT will exit the
menu and return to the status Top
display. Press ENTER to modify
the displayed parameter.

L™
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pg. 11
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pg. 13
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Test Number

To select the test number press
ENTER when the display shows the
select parameter.

The current test selection will
blink. Use the SCAN keys to
change the test number to the
desired value. STOP/NEXT will
abort the selection process
without changing the current
test number. Press ENTER to set
the new test number.

The display shows the number of
sample points that can be taken
during the test ...

.+s then returns to the test
menu,

The test number must be in the
range 0-9 and can only be incre-
mented by one to the next higher
number (test numbers cannot be
skipped). The test number can-
not be incremented if the cur-
rently selected test contains
no data.

C o) M
o I L
\/
C L) |
o4 L L {
I\
ANy NI
N RO W X

g
o & l'
ps-' 8
LY gr

-

o ey,
. 3

P——

— T ™

i o r. " . ’

ey




T

PR

——

E_..;.J _I P mmd Lo ’ !

This message 1is displayed if
there 1is insufficient memory
remaining to set up a new test.

|
G
‘.-
'.-

The test number shown in the display is the test number that data
will be recorded under when the test is started. The SE1000B is
capable of storing ten unique tests in memory numbered
consecutively from zero to nine. As an example, suppose that a
test has been completed with its data stored as test zero. If the
unit were started again without changing the test number, the new
data would overwrite the old and the old data would be 1lost. To
run another test without disturbing the previous data, the test
number could be incremented to one. New data would then be stored
as test one, 1leaving the test zero data stored safely in memory.
When a test number is selected, the SE1000B sets up its memory
for the test as follows:

1. Data for the selected test and all higher numbered tests is
erased from memory. Data for tests stored in lower numbers than
the selected test 1is unaffected. All unused memory becomes
available to the selected test for new data. Selecting test zero
effectively clears all data from the memory and provides the
maximum amount of memory for the test.

2. The display will show the number of sample points that can
be taken based on the number and type of active inputs currently
selected,

3. All test definition and transducer parameters are
initialized to the same values as the previous test. This allows
tests to be repeated easily without having to reenter all of the
test parameters. These parameters may, of course, be changed if
the new test is not identical.

4. Data and parameters for lower numbered tests become "logked-
in" and cannot be modified. This prevents accidental manipulation

of important data.

10




Sample Rate

To select the sampling rate,
press ENTER when the display
shows the rate parameter. The
display then shows the cur-
rently selected sample mode.

Press SCAN UP to select the
logarithmic mode. Press SCAN
DOWN to select the 1linear sam-
pling mode. The STOP/NEXT key
will abort the selection without
changing the current setting.
Press ENTER to set the new mode.

The unit then displays the cur-
rent sampling rate in hours and
minutes with the leftmost digit
flashing. Use the SCAN and
STOP/NEXT keys to change the
digits to the desired values.
Press ENTER to set the sampling
rate. ﬂ

The display shows the number of
sample points that can be taken
during the test...

... then returns to the test
menu.
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The sampling rate can range from 00:00 to 99:99. Ninety minutes
can be entered as 00:90 or as O01:30 (one hour and thirty
minutes). In the linear mode a sample rate of 00:00 defaults to
one minute. In the logarithmic mode the sample rate value
determines the longest allowed sampling interval. The unit will
sample using the schedule outlined below until the preprogrammed
rate would exceed the selected value. The unit then begins
sampling wusing the selected linear rate. Setting the rate to
00:00 causes the unit to default entirely to the preprogrammed
logarithmic schedule.

Cycle Elapsed Time Log Sample Interval
1 0-2 sec 0.2 sec
2 2-20 sec 1 sec
3 20-120 sec 5 sec
4 2-10 min 30 sec
5. 10-100 min 2 min
6 100-1000 min 10 min
7 1E3-1E4 min 100 min
8 1E4 min -~ 500 min

NOTE: CECntering the sample rate has a similar effect on memory as
selecting the test number. Data for the selected test and all
higher tests is erased from memory and the memory is reorganized
to accommodate the rate change. Always make sure the test number
is set correctly before changing the rate.

12



Number of Inpbuts

To select the number of active
inputs press ENTER when the dis-
play shows the input parameter,

The current number of active
inputs will blink. Use the SCAN
keys to change the number of in-
puts to the desired value. STOP/
NEXT will abort the selection
process without changing the
number of inputs. Press ENTER
to set the new selection.

The display shows the number of
sample points that can be taken
during the test ...

.++ then returns to the test
menu.

The number of inputs must be in
the range 1-2. On units without
the second input option an error
will occur on any entry other
than 1.

13
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On units with two inputs, INPUT 1 is used when only one input {s
selected active, INPUT 1 and INPUT 2 are used when two inputs are
active, Selecting two 1nputs active will reduce the number of
sample points available for a test by at least half, will
increase the average power consumption of the unit during data
collection, and will increase the complexity of the instrument
setup. If only one input is being used, select only one active
input. It will 1literally save the operator's time and the
battery's energy.

NOTE: Entering the number of inputs has a similar effect on
memory as selecting the test number. Data for the selected test
and all higher tests is erased from memory and the memory 1is
reorganized to accommodate the selected number of inputs. Always
make sure the test number is set correctly before changing the
number of inputs.

14
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Selecting the input type determines both the measurement
technique and the equations that will be used to convert measured
values to the appropriate units. The LEVEL mode is intended for
standard pressure transducers only and will convert measured
values of PSI directly to water levels. The FUNCTION mode 1is
selected for standard 4-20 mA transducers for direct readings of
PSI, temperature, flow, etc. The DUAL mode is selected for use
with two parameter transducers such as In-situ's conductivity
pPlus temperature and pH plus temperature transducers. Refer ¢to
the section on Transducer Parameters for details on each type of
transducer.

When two inputs are selected active, the TYPE function is
selected independently for each input. After selecting the type
for one input, do not forget to check the type setting on the
second input. Some very confusing data will be collected if the
number and type of inputs are not properly selected to match the
transducers.

NOTE: Entering the input type has a similar effect on memory as
selecting the test number. Data for the selected test and all
higher tests is erased from memory and the memory is reorganized
to accommodate the test definition. Always make sure the test
number is set correctly before changing the input type.

16



4. TRANSDUCER PARAMETERS

The transducer parameters define how raw transducer data is to be
converted to meaningful units and displayed and what alarn
limits if any are to be monitored. The menu presented varies with
the selected input type, however accessing the menu is the same
in each case. Only the transducer parameters of the currently
active test can be modified.

Start from the status display.
These parameters can be modified

in any test mode. -‘ ) L‘
LL .
"o,

Hold down the ENTER key and

press the XD key. If two inputs

are active, the input number is

displayed with a blinking digit. W/
Use the SCAN keys to change the
input number to the desired
value. STOP/NEXT will abort the
selection and return to the

status display. Press ENTER to n
select the input and display

the transducer menu. This

prompt is skipped if only one

input is active.

J

The display proceeds to the appropriate menu as described in the
following sections.
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LEVEL Mode XDs

The LEVEL mode 1is used to convert PSI values obtained with a
pressure transducer to water levels. This mode must not be used
with any other type of transducer. The parameters listed in the
menu allow a wide variety of transducer ranges and water level
data display modes. Equations showing the effects of all values
are presented with the display modes on page 22.

"~ 02 .0:
Use the SCAN DOWN key to move ) L ]
the display towards the bottom Top pg. 19
of the menu; SCAN UP to move the
display towards the top of the
menu, STOP/NEXT will exit the - “ ."‘ ) "'
menu and return to the status "- '7. "'
display. Press ENTER to modify - - -
the displayed parameter for the pE. 19
selected input.
4 4
mrC
U B I
ps. 20
B
N B Y
pg. 20
[N )
H "
pg. 29
) N 03
L V(L

Bottom ps. 29

NOTE: The high and 1low limit alarm parameters will not be
presented if the alarm output option has not been installed.

18



To modify the reference level, - - -

press ENTER when the display J ) )

shows the reference parameter. "
- .

The current value of the refer- \l
ence level is displayed with the
leftmost digit blinking. Use the
SCAN and STOP/NEXT keys to ANAE RN RNR |
change the digits to their
correct values,

Press ENTER to set the new - = =
value. The display returns to | B I
the transducer menu. | N N

The reference level parameter is used to reference the transducer
readings to a known initial condition. In hydrologic applicatons,
this allows top of casing and surface water values to be derived
from transducer head readings. The transducer must be connected
to the instrument and placed at its initial depth before entering
the reference level. If absolute level values are not important
and only changes in level are required, the reference level must
be set to zero. All water level display modes require that the
reference level be entered for proper operation.

i

To modify the transducer scale
factor press ENTER when the dis-
play shows the scale parameter.

]

IR
™~
()

The current value of the scale
factor 1s displayed with the "' r‘ "' ’-
leftmost digit blinking. Use the TR U )
SCAN and STOP/NEXT keys to - o=
change the digits to their m

correct values.

o
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Press ENTER to set the new ' -

value. The display returns to ' ‘:‘ ) ’:
the transducer menu. oy O 0 R
5. 18

The scale factor is stamped on the body of the transducer.
Additionally, if the transducer is on a reel, the scale factor
will be found on the data plate on the side of the reel. If
the transducer is on free cable, the scale factor can be found
on the data tag at the connector end of the cable.

To modify the transducer offset, ~ - - .
press ENTER when the display " L ) ‘_
shows the offset parameter. urrox,

\l/

The current value of the offset -
is displayed with the leftmost DL N
digit blinking. Use the SCAN and ) )
STOP/NEXT keys to change the (LI ""L’ L’
digits to their correct values. M

Press ENTER ¢to set the new
value. The display returns to
the transducer menu,

U0’
O
T

8

pg. 18

The offset is usually stamped on the body of the transducer. If
not specified, the offset should be set to zero.

To modify the display mode press
ENTER when the display shows the
display mode parameter.

O,
LN

20




The currently selected mode |is
displayed. Use the SCAN UP key
to move the display towards the
top of the menu; SCAN DOWN to
move the display towards the
bottom of the menu.  STOP/NEXT
will exit this menu and re-
turn to the transducer menu
without changing the current
display mode.

En: English units, feet of
water

SI: Standard International Units,

meters of water

toc: Top of casing readings
(positive down)

sur: Surface level readings
(positive up)

Press ENTER to set the new dis-
play mode. The display returns
to the transducer menu.

21
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The unit computes transducer head as follows (this mode is used
when checking out the transducer before running a test):

HEAD(t) = [READI“%SCALE + OFFSE‘I‘] * UNITS

where: READING = XD reading 0-16 mA
SCALE = Scale factor in PSI full scale
16 = 16 mA full scale
OFFSET = Offset in PSI
UNITS = 2.,30667 feet/PSI or

0.703072 meters/PSI

Top of casing levels are computed as:

toc(t) = REF + (HEAD(r) - HEAD(t))

where: REF = Reference level
HEAD(r) = Head reading at reference level

Surface levels are computed as:
LEVEL(t) = REF - (HEAD(r) - HEAD(t))

IMPORTANT NOTE: If the transducer is not connected and set at its
initial depth in the water when the reference level is entered
(or the reference level is not entered at all), then HEAD(r) will
be an arbitrary number and displayed data will be garbage !

22




Function Mode XDs

The function mode is used to convert the 4-20 mA current values
obtained from a transducer to meaningful measurement units. This
mode can be used to obtain direct readings in PSI from the
pressure transducers or used with other transducers to measure
temperature, flow rate, etc,

L r Hl L
o b L L
Use the SCAN DOWN key to move T 1
the display towards the bottom op pg. 19
of the menuj; SCAN UP to move the
display towards the top of the
menu. = STOP/NEXT will exit the M C L
menu and return to the status iy _
display. Press ENTER to modify ’
the displayed parameter for the pg. 20
selected input.
Ll ) o)
-
1) R
pZ. 29
) M)
Lo I
Bottom pg. 29

NOTE: SCALE and OFFSET values are set in the same manner as a
LEVEL mode transducer. The high and low limit alarm parameters
will not be presented if the alarm output option has not been
installed.

23
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The unit computes function data as follows:

READINGA*SCALE | ,pfsET

DATA = 12
where: READING = XD reading 0-16 mA
SCALE = Scale factor in units full scale
16 = 16 mA full scale
OFFSET = Offset in appropriate units

The values of SCALE and OFFSET determine the measurement units of
the data. For example, a 4-20 mA flow meter output with a range
of 10 to 100 GPM would have the following values entered:

SCALE 100~-10 = 90 GPM full scale

OFFSET 10 GPM

All data values would read directly in GPM. Using a conversion
factor of 60 sec/min, direct readings in GPS could be obtained:

600 GPS

10 GPM * 60 sec/min
100 GPM * 60 sec/min = 6000 GPS

6000 - 600 = 5400 GPS full scale

New SCALE

OFFSET 600 GPS

24




DUAL Mode XDs

In-situ's unique dual mode transducers allow the measurement of
temperature and a temperature dependent parameter, such as
conductivity or pH, to be measured with a single input channel.
The SE1000B can also temperature compensate the primary
parameter. Due to the length of time it takes to sample a dual
mode tansducer, the logarithmic sampling mode cannot be used.

[ I o

W g,
Use the SCAN DOWN key to move
the display towards the bottom Top pg. 26
of the menu; SCAN UP to move the
display towards the top of the TN r1 )
menu. STOP/NEXT will exit the e f. )
menu and return to the status N | -
display. Press ENTER to modify
the displayed parameter for the pg. 29
selected input. -

) Nl )

T B

Sottom pg. 29

NOTE: The high and 1low 1limit alarm parameters will not be
presented if the alarm output option has not been installed.
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To modify a coefficient, press
ENTER when the display shows the

coefficient parameter.

The top selection of the coeffi-
cient menu is displayed. Use the
SCAN DOWN key to move the dis-
play towards the bottom of the
menu; SCAN UP to move the dis-
play towards the top of the
menu. STOP/NEXT will exit the
menu and return to the trans-
ducer menu. Press ENTER to modi-
fy the displayed coefficient.

Each coefficient is set in the same manner as a SCALE

value for other transducer types.
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Temperature,

always expressed in centigrade in the dual mode,

computed as follows:

TEMP = CO + <i*7 4 (C2*C
10 100
where: T = XD reading

The primary value is computed in three stages.

2
= CL*V C5*V
where: V = XD reading
2) KFACT = C(C6 + Tg%b' ¥ VALUE
o m
3) FINAL = ’f:BAC‘ + C9
1 + 1555 (TEMP-25)

Refer to the
variations.

transducer manuals for coefficient explanations
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Numerical Input

Up to this point all entry of numerical values have been limited
to positive numbers less than 1000. This is sufficient for most
applications, but the SE1000B is capable of more flexible input.
During the entry of a number, all of the keys can actually be

used as follows:

SCAN - change the blinking digit
STOP/NEXT -~ move the blinking digit
ENTER -~ enter the number as displayed
START ~ change the sign of the number
CLOCK ~ clear number to 000.00

XD ~ clear number to 0000.0

DATA - clear number to 00000

The CLOCK, XD and DATA keys are used to change the decimal point
position to accommodate larger numbers and also offer an easy way
to clear the entry to zero. Note that the negative sign occupies
one digit position causing a loss of significant figures.

28




Alarm Settings

The high and 1low 1limit alarm outputs are an option on the
SE1000B. Prompts pertaining to the setting of the alarms will not
be presented if the option has not been installed.

Each input has an independently programmable high and low 1limit
alarm. Since there is only one contact output for a high alarm
and one for a low alarm, the alarms for each input are "OR'ed"
together. A high alarm on input 1 OR a high alarm on input 2 will
close the high alarm output contact. Similarly a low alarm on
input 1 OR a low alarm on input 2 will close the low alarm output
contact.

The values programmed for each alarm setting must be in the same
units as the measured value. The alarm outputs are only active
while the unit is running a test and are updated at each sample
interval. When 1in the logarithmic sample mode, alarms are not
checked during the first ten minutes of the test. Only the
primary parameter of a dual mode transducer 1is compared with
alarm settings (dual mode temperature does not have alarm
settings).

To modify the high alarm
setting, press ENTER when the

o d
ans

)
]

..-

display shows the high alarm ]
parameter.

The current on/off status of the )l r1
alarm is displayed. Use SCAN UP ,"‘. L ""
to turn the alarm on; use SCAN -

DOWN to turn it off. STOP/NEXT
will abort the selection and

return to the transducer menu

without changing the current o o

alarm setting. }{: :: g: g—
a'
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Press ENTER to set the on/off
condition. If selected off, the
display returns to the trans-
ducer menu. If selected on, the
current alarm setting 1is dis-
played with the leftmost digit
flashing. Use the SCAN and
STOP/NEXT keys to change the
digits to their correct values.

Press ENTER to set the new
value, The display returns to
the transducer menu. The high
alarm will be activated if a
data point is greater than or
equal to the programmed value.

The high alarm setting must be
greater than the 1low alarm
setting.

To modify the low alarm setting,
press ENTER when the display
shows the low alarm parameter.

The current on/cff status of the
alarm is displayed. Use SCAN UP
to turn the alarm on: use SCAN
DOWN to turn it off. STOP/NEXT
will abort the selection and
return to the <transducer menu
without changing the current
alarm setting. '
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Press ENTER to set the on/off
condition. If selected off, the
display returns to the trans-
ducer menu. If selected on, the
current alarm setting 1is dis-
played with the 1leftmost digit
flashing. Use the SCAN and
STOP/NEXT keys to change the
digits to their correct values.

Press ENTER to set the new
value. The display returns to
the transducer menu. The low
alarm will be activated if a
data point is less than or equal
to the programmed value.

The low alarm setting must be
less than the high alarm setting.
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5. PRE-RUN CHECKOUT

It is very important to check the operation of the unit before
starting a test. A quick reading taken on each active input
ensures that all cables are connected and that the transducers
are properly set to their pre-run conditions.

Start from the status display. ()
A transducer can be read in any - -
test mode. L’ '.

Press the XD key. If two inputs
are active, the input number is

displayed with a blinking digit. \l/
Use the SCAN keys to change the
input number to the desired ) It ]
value. STOP/NEXT will abort the ) M '
selection and return to the

status display. Press ENTER to /I\
select the input. This prompt

is skipped if only one input

is active.

The unit takes a reading and i " rT -
displays the transducer value... ) EJ
(N PR |

«+s then returns to the status
display. .

32




A dual mode reading takes about
12 seconds ...

.« the primary parameter is
displayed...

... then the temperature 1in
degrees centigrade ...

... then returns to the status
display.

NOTE: When the level mode is selected and the unit is idling
the transducer depth

waiting for a delayed start,

5c
J2°01
[ TR B

(head)

displayed instead of the water level. This allows the operator

properly set the transducer below the largest expected drop

water level.
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6. COLLECTING DATA

Starting a Test

Start from the status display
with all test and transducer
parameters set. A test can only

be started from the idle mode. b
N
Press the START key. If the unit L - o -
is in the wrong mode, "“Error" L ) ) '3 )
will be displayed. The "“Er:LOG"
message 1is displayed 1if loga-
rithmic sampling is selected > ) "‘ Il
with a dual mode transducer. - -: -
[ N I N |
The selected test number |is M
displayed ... Ll
... then the top selection from "’ L " "" ]
the start menu. Press SCAN DOWN :‘ o0t ) "‘
to select the delayed start - -
mode; SCAN UP to select imme- ~op pS. 3%
diate start. Press STOP/NEXT to - 2t e
cancel the start function with-
out collecting data. Press ENTER | r [ "" )
to select the displayed start "! ) ’.’ "'
type' - - -\
Sottom pg. 3¢

NOTE: Pressing the START key does NOT begin data collection; it
only initiates the preparation to start procedures.
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To perform an immediate start,
press ENTER when the display
shows the immediate start
selection.

If the linear sampling mode has
been selected, the display
returns to the status display.

During the first ten minutes of
log mode, the unit displays the
log cycle. Only the STOP func-
tion is active until ...

... the display returns to the
status display.
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The normal sleep delay of thirty seconds is extended to
seconds to simplify synchronizing the immediate start

external event.
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To set up a delayed start, press
ENTER when the display shows the
delayed start selection.

The current date 1is displayed
with the leftmost digit flashing.
Use the SCAN and STOP/NEXT keys
to change the digits to the
delayed start date. Press ENTER
to set the delay date.

If the date setting is wvalid,
the current time is displayed
with the leftmost digit flashing.
Use the SCAN and STOP/NEXT keys
to change the digits to the
delayed start time. Press ENTER
to set the delay time.

The delayed start date and time
must meet the same criteria as
an internal clock setting.

If the time setting is valid,
the display returns to the
status display. The unit will
automatically perform the start
function (as outlined for imme-
diate start) at the programmed
date and time.
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Stepping a Test

A step can only be started when
the unit is in the run mode.

Press the START Kkey. "Error"
will be displayed 